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IMMOACHHUTEJIBHASA 3AIMNCKA

Ilporpamma no XUMHW Ha YPOBHE cpejaHero oduero oO0pa3oBaHus
paspadoraHa Ha ocHoBe DeacpanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpazoBannn B Poccuiickoil Meaepaunun», TpedOBaHUN K pe3ylbTaTaM OCBOEHMUS
dbenepanbHOd 00pa30BaTCNBHOM MPOrpaMMbl CPEAHEro odOuwero o0pa3oBaHUA
(®OIT  COO), npencrabneHHbix B DeyepalbHOM  rOCY/IAPCTBEHHOM
obpazoBatenbHOM ctapmapre COO, ¢ yu€rom KoHmenuwu npenojaBaHus
yueOHOro mpeameTa «XHMHS» B 00pa3oBarelibHbIX Opranusauusax Poccuiickoi
dencpaund, PeaANM3YIOIIMX OCHOBHBIE  00pa30BaTCIBHLIC  NPOrpaMMbl, |
OCHOBHBIX mnonoxkeuuit «Crparernd pa3BuTus BocnutTaumsi B Poccuiickoi
denepariu Ha neprwoa a0 2025 roma» (Pacnopsixenue IIpaButenncrsa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY nojaxoa0B K pa3paboTke NporpaMmbl MO XHMUH, K ONPEAEIICHUIO
o0Leil crpareruu oOyUeHHUS, BOCIUTAHUSA M Pa3BHUTHS 00yUaIOLIMXCS CPE/CTBAMU
yueOHoro npeamera « Xumusa» s 10—11 knacco Ha 6a30BOM ypOBHE COCTABHITH
kounentyanbapie noynioxkenus ®I'OC COO o B3auMoOOOYCIIOBIIGHHOCTU ULETIEH,
COJICPKAHUA, PE3yJbTATOB O00yueHHUA U TpeOOBaHHW K YPOBHKO MNOJATOTOBKH
BbLIYCKHUKOB.

XUMUUECKOE obpa3oBanue, noJly4aemoe BBbIIIYCKHUKaMH
0011e0o0pa3oBaTEIFHOM  OpraHU3aluy, SBJISICTCS HEOTHEMJIEMOM UaCThiO  MX
obpazoBanrocTd. OHO CHYXHMT 3aBEPIIAIOIIMAM  >TAnOM  peaju3auMd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [EHHOCTEH, NPHUCYLIMX
HENOCTHOM CHCTEME XMUMHYECKOro OOpa3zoBaHMs. IJTH IEHHOCTH KacCarTCs
NO3HAHHA 3aKOHOB MPHPOAbI, HOPMUPOBAHUS MHPOBO33PEHUSA U OOLICH KyIbTYPbl
YEIOBEKA, A TAaKKE IKOJOIMUECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO H mpupoaHod cpege. Peammsyerca xumuuyeckoe 00pa3oBaHHE
00yUaMMXCSl HA YPOBHE ¢pejiHero o0uero oOpasoBaius Cpe/CTBaMu yucOHOro
npeaMera «XuMHs», COJIEPKAHUE U TMOCTPOSHHWE KOTOPOro OMNPEACIIEHBl B
nporpaMMe Mo XWMUH C yuéTOM cneun(puKkd HAYKA XUMHHU, €¢ 3HAUCHUA B
NO3HAHWW MNPHUPOAbL. U B MATEPHAJIBHOW KW3HU OOIMECTBA, a TaKXke C YUETOM
Oo0lMX Uuened M MPUHLMUIOB, XapPaKTEPH3YIOLUHUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero obimero odpasosanns B Poccuiickoih deaeparnuu.

XUMHAST KaK 3IEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT oco0yio ponib B
COBPEMEHHOW TTUBUJIM3ANUH, B CO3AAHMM HOBOM 0a3bl MaTe€pUalbHOM KYJNbTYPHI.
Ona BHOCHT CBOH BKJIaJl B (JOPMHUPOBAHHE PAIUOHAIIBHOIO HAYYHOIO MBITIJICHHS,
B CO3JaHUE LEIOCTHOTO MPEACTABJICHUSA 00 OKPYKAKOLIEM MUPE KAK O €AUHCTBE
NpHPOAbI M UENIOBEKa, KOTOpoe (popMupyeTcs B XMMHUHM HAa OCHOBC MOHHMAHUSA
BEUISCTBEHHOIO COCTAaBa OKPYXKAIOIIEr0o MHpPA, OCO3HAHUS B3aMMOCBSI3W MEKITY
CTPOCHMEM BCILECTB, HX CBOMCTBAMM M BO3MOXXHBIMU 00IAaCTAMH NPUMCHCHUS.



Tecno B3auMoaecTBYd ¢ APYTMMM €CTECTBCHHbIMM HayKaMH, XMMHUA CTajia
HEOTHEMJIEMON YACTHIO MUPOBOM KYJIBTYPbl, HEOOXOAMMbBIM YCIOBUEM YCICIIHOTO
TPyJa W KM3HW KaxJA0ro uieHa ooOmecrBa. CoBpeMeHHas XWMHS Kak Hayka
CO3MJAaTeNbHAS, KaK HayKa BbICOKMX TEXHOJIOTMHM HaMpaBlicHa Ha pPELICHUE
r00ANBHBIX NPOGJIEM YCTOMUMBOIO Pa3BUTHSA YEJNOBEUECTBA — ChIPLEBOIA,
SHEPreTHUCCKON, MUILIEBON, SKOJIOTMUECKOH 0€30MacHOCTH U OXPaHbl 310POBbSI.

B coorBercrBuMM ¢ OOMIMMM LCISIMM W NPUHUMOAMH CPEAHErO OOIIETO
oOpazoBanns cojepxkanue npeamera «Xumus» (10—11 knaccwr, 6a30Bblii YPOBEHB
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIICCTBEHHO HAa OOMICKYJILTYPHYIO MOATOTOBKY
o0yyaromMxcsi, HeOOXOAMMYKD WM JUld  BBIPAaOOTKHM  MHPOBO33PEHUECKHX
OPUECHTUPOB, YCMNCIIHOIO BKIIOYCHUA B JKM3Hb COLMYMA, MNPOIOJLKCHHS
00pa3oBaHus B pa3IMUHBIX O0IACTSX, HE CBSA3AHHBIX HEMOCPEACTBEHHO ¢ XUMHEN,

CocrapnsarommmMu  npeamera  «XUMHS»  ABJASIOTCS  0a30Bble  KypCbl —
«Opranuueckast xumus» v «OOmass ¥ HEOPraHUYECKAs XUMMS), OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUA KOTOPBIX SBISFOTCA OCHOBbI 0a30BOM HAYKH: CHCTEMa
3HAHWH N0 HEOPraHMYCCKOH XUMHMU (C BKIIOUCHUEM 3HAHMH U3 OOIICH XUMHUHU) U
opranuyeckoil xumud. POpMHUPOBAHUE JAHHON CUCTEMbl 3HAHUNA MPU U3YUECHUU
npeaMeTa 00eCMeYnBaeT BO3MOMHOCTH PACCMOTPEHMST BCEr0 MHOT000pas3ws
BEIICCTB HA OCHOBE OOMMX MOHATUH, 3aKOHOB M TEOPUH XUMMUMU.

CtpykTypa coaepxanusa kypcoB — «OpraHnueckasd xumus» v «OOmas u
HEOpraHudecKass XUMus» CpopMupOBaHa B MporpaMMe MO XHWMUH HAa OCHOBE
CUCTEMHOr0 MNOAXOJAa K W3YYEHHUIO y4eOHOro wmarepuana u oOycJoBji€Ha
MUCTOPUYECKA  ODOCHOBAHHBIM  Pa3BUTHEM  3HAHWUA  HAa  ONPEICHAEHHBIX
TEOPETUYECKNX YPOBHIX. Tak, B Kypce OpPraHUYeCKOW XUMHUHW BEIIeCTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUA OPraHUYECKHUX
COCAMHCHUMW, A TaKXXE Ha YPOBHE CTECPCOXMMHYECKMX W EKTPOHHBIX
NpeACTaBAEHUA O cTpoeHnn BemecTs. (CpeaeHus 00 u3ywaeMblX B Kypce
BCILIECTBAX JAIOTCA B Pa3BUTHMH — OT YIUVIEBOJOPO/0B 0 CIOXKHBIX OMOJIOTHUECKHU
AKTMBHBIX COEIUMHEHWHA. B Kypce OpraHuyeckoW XUMHWU [OJYyYArOT PA3BUTHE
cchopMUpOBaHHEIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsA MepBOHAYAILHBIE
NPEACTABICHUA O XMMHMYECKOM CBA3H, KIACCU(UKALMOHHBIX MPU3HAKAX BCIICCTB,
3aBUCHMOCTU CBOUCTB BEMIECTB OT UX CTPOECHUS, O XUMUUECKOHN PEaKLUMN.

Ilon HOBbIM yrjaoMm 3pedds B npeaMmere «Xumusa» 0a30BOro ypoBHS
paccMaTpUBAETCsi W3YYEHHBI HAa YPOBHE OCHOBHOTO OOmEro oOpa3oBaHus
TEOPETUUECKU MaTepdan M (aKTONOTMUeCKde CBEACHUS O BEIIECTBAX U
XHUMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMHS»  O0y4daromMMCsl NPEAOCTABIAETCA BO3MOXHOCTE OCO3HATh 3HAUCHHE
NEPUOTUYECKOrO 3aKOHA C OOMICTECOPETHYECCKUX M METOJIONIONMUCCKUX TMO3UILUIA,



ray0oke NOHATh MCTOpHYECKOE W3MCHCHHE (PYHKUMH STOro 3akoHa — OT
00001aoLIeH 10 OOBSCHSIONUICH U MPOrHO3UPYIOLLCH.

Enwnas cuctema 3HaHUW O BaXKHEHWININX BELIECTBAX, MX COCTaBE, CTPOCHHH,
CBOHCTBAX W NMPHUMEHEHWH, a TAKXKE O XUMHUCCKUX PEAKIMAX, UX CYLUHOCTH H
3aKOHOMEPHOCTAX MNpOoTeKkaHust AonojHsercs B kypcax 10 w 11 wimaccos
DJIIEMEHTAMH COACPYKaHUSA, HMEIOUUMH  KYJIBTYPOJIOTHYECKAM W MPUKIATHOU
XapakTtep. OTH 3HAHWA CMOCOOCTBYIOT TIOHUMAHMIO B3aWMOCBI3M XHUMHM C
JAPYTMMHM HayKaMH, PaCKpBIBAIOT €€ pPOJib B I03HABATEIILHOW W IPAKTHUYECKOH
JAEATENILHOCTH YENIOBEKA, CNOCOOCTBYIOT BOCNHUTAHHMID YBAXKEHUA K IpoLECCY
TBOPYECTBA B OOJIACTH TEOPUH U MPAKTUUECKHX MPUIOKEHUH XHMHH, MOMOTAIOT
BBINYCKHUKY OpPHUEHTHPOBAaTLCA B OOLICCTBCHHO W JIMYHOCTHO 3HAYMMBIX
npoOjyieMax, CBSI3aHHBIX ¢ XMMHEH, KPUTHYCCKH OCMBICIIUBATH HHQpOpMAIMIO H
NPUMEHATh €€ Ui TIONOJIHEHUs] 3HAHWH, pPeIIeHUus WHTCIUIEKTYalbHBIX U
SKCMEPUMEHTAITBHBIX MCCIIC/IOBATENBCKUX 33/1a4. B 1enoM conaeprkaHue yueOHOro
npeaMeTa  «XHMUS»  AAQHHOTO  YPOBHSL  H3YUEHUS  OPUEHTHPOBAHO  Ha
dbopmupoBanve y 00y4aromMxcs MHPOBO33PCHUYCCKOW OCHOBBI S NMOHUMAHUA
dbunocodckux waeH, TakMx Kak, Mare€pUalibHOE C€AWHCTBO HEOPTaHUYECKOro H
OpPraHUYECKOTO MHpa, OOYCIOBJIIEHHOCTh CBONCTB BELIECTB WX COCTAaBOM MU
CTPOCHUEM, TIO3HABAEMOCTb NPHUPOJAHBIX ABJIEHUMH NyTEM JKCNEpUMEHTAa U
pelieHusi MNPOTUBOPEYMIT  MEXKJY HOBBIMH (akTaMu W  TE€OPETUUECKHUMU
NPEeANOCHIJIKAMY, OCO3HAHME POJIM XMMHWH B PEIICHUM SKOJIOTHUECKHUX MPOOJIEM, a
Takoke npodrnem cOepeiKeHUs SHEPTreTHYECKUX PECYPCOB, Chiphs, CO3AHUS HOBBIX
TEXHOJIOTUH U MATCPUAJIOB.

B 1uane pemenus 3anad BOCNUTAHUSA, Pa3sBUTUSL W COLMAIIM3ALMU
o0y4arolMXca MNPUHATBIE NPOTrPaMMOM MO XHMHHU MNOAXOABl K ONPEHENICHHIO
COJICpPKaHUsi M MOCTPOCHUS INPEAMETa NpeAycMaTpUBAalOT  (OpMHUPOBAHUE
YHUBEPCAIBHBIX  YUCOHBIX JICHCTBUH, MUMEKOIWIMX 0a30BO€ 3HAYEHWE s
pPa3MYHBIX BHJOB JESTENBHOCTH PEIICHHS MNpoOieM, NOWCKA, aHalu3a |
00padoTku uHpOpMAIMK, HEOOXOAUMBIX JJIS1 IPUOOPETEHUS ONBITA MPAKTUUECKOH
W HCCIEAOBATENbCKON ACSATENBHOCTH, 3aHUMAIOLIEH BayKHOE MECTO B MO3HAHUHU
XUMUH.

B npaktuke mNpenojiaBaHus XMMHKM KAaK HA YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHud, TaK U HA YPOBHE CPEAHCTO OOLIEro 00pa30BaHusL, MPU ONPECICACHUM
COACPHKATEIIbHOW XAPAKTEPUCTHUKHM LEJEH W3YUECHUs TIPEAMETA HANPaBJICHUEM
NEPBOCTCNECHHONH 3HAYMMOCTH TPAagMIIHOHHO MpPH3HAETCS (GOPMHPOBAHHE OCHOB
XAMHUUYCCKOW HAayKH KaK 0OJacTh COBPEMEHHOTO €CTCCTBO3ZHAHMSA, MPAKTUUCCKOM
JIEATEJIBHOCTH YENOBEKA M KAaK OJIHOTO U3 KOMIIOHEHTOB MHPOBON KyJbTypbl. C
METOANYECKONH TOYKHU 3PEHUS TAKOW IMOAXON K ONPEACIICHUIO LENCH M3YUYEHHUs
NPE/IMETA SIBJISIETCS BIIOJIHE OTPAB/IaHHBIM.



CornacHo JaHHOUM TOYKE 3PEHMS TJIABHBIMU LE/ISIMM W3Y4YCHHS TpeaMera
«Xumusi» Ha 6a3oBoM ypoBhe (10 —11 ki1.) sBnsFOTCA:

¢ (GOPMUPOBAHUE CUCTEMBl XMMUYECKUX 3HAHUHA KaK  BaKHEHLLICH
COCTaBJIAIOLLECH €CTECTBEHHO-HAYyUHOW KapTUHbI MHpPA, B OCHOBE KOTOPOW
JICKAT KITIOUEBBIE MOHATHA, (PyHAAMCHTAIbHbIE 3aKOHLI H TCOPUHU XUMHUH,
OCBOCHHUC A3bIKd HAYKH, YCBOCHHC U NOHUMAHUE CYLIHOCTH JOCTYITHbIX
00001EHNH MUPOBO33PEHUECKOTO XapakTepa, O3HAKOMIJICHUE ¢ WCTOPUEH
UX Pa3BUTUA U CTAHOBJICHUS,

e (opMUpOBaHME U PA3BUTHE MPEJCTABICHUH O HAYUHbIX METOAAX MO3HAHNSA
BELICCTB M XUMHYCCKUX pEaKUMi, HEOOXOAUMbIX UIS MpUoOpeTeHus
YMEHUHW OPUEHTUPOBATBHCA B MHUPE BELIECTB U XUMMUYECKUX SBJICHUM,
UMEIOLLIAX MECTO B MPUPOIE, B MPAKTUYCCKON U NMMOBCEAHEBHOMN JKU3HU,

e pa3BUTUE YMEHUH U CTOCOOOB IEATENBHOCTH, CBA3AHHBIX ¢ HAOJIIO/ICHUEM U
OOBACHEHHEM  XHUMHYECKOTO 3KCIEPUMEHTA, COOMIOJACHUEM  IpPaBUII
0e30macHOro 00paleHs C BELLIECTBAMM.

Hapany ¢ 3tuM, coaepskaresibHas XapakTepUuCTUKA LEIEH U 3a/1a4 U3y4eHuUsl
npeAMeTa B IPOrpaMMe MO XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBLIMU MPUOPUTETAMHU B cucTeME cpenHero odwero obpazopanus. CeroaHs B
NpenojaBaHud  XUMHH B Oojblled  cTeneHu  OTAA€TCs  NMPEeANOYTeHUE
NPaKTUYECKOM KOMIIOHEGHTE CoaepKaHua OO0ydeHHMS, OPUEHTHUPOBAHHOW Ha
NOATOTOBKY BBIMYCKHUKA 0011€00pa30BaTENbHON OpraHU3alviy, BIAACIOLIETO HE
HabopoM 3HaHWH, a (YHKIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSAMU aKTUBHOTO MOJYYCHHS 3HAHWH W MPUMEHEHHUS UX B PEATbHON JKU3HU
IU1S1 PEIICHUSA MPAKTUUECKUX 3a1a4.

B cBa3u ¢ ITUM IpM U3YYEHHM MpeameTa «XUMUS» JOMUHHPYIOLLEE
3HaUE€HHUE NPUOOPETAIOT TAKKE LIEJIUA U 3aa4H, KaK:

aganTanus 00y4JalolUXCs K YCJIOBUAM JMHAMMYHO Pa3BUBAIOLIErOCS MHUPA,
(opMupoBaHHE  UHTEIUIEKTYalIbHO  PA3BUTON  JIMYHOCTH,  TIOTOBOM K
CaM000pPa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHUIO T'PAMOTHBIX
PELIEHUI B KOHKPETHBIX )KU3HEHHBbIX CUTYalMAX, CBA3AHHLIX C BELIECTBAMU U UX
NPUMEHECHHUEM;

dopMupoBaHue 'y 00y4alOlMXCSi  KIIOUEBBIX  HABBIKOB  (KJTHOYEBbIX
KOMIETEHIIMI), HUMEIOLMX YHUBEPCATBHOE 3HAYCHUE JUIS Pa3jIMIHBIX BUIOB
ACATENbHOCTH. PeLICHHUS Mpo0JieM, MOKCKa, aHamu3a U 00paboTkH MHGOPMALUH,
HEOOXO/AUMMBIX JUISI NPUOOPETEHUs ONbiTa ACATEIBHOCTH, KOTOpAas 3aHWMaeT
BAKHOE MECTO B TMO3HAHMM XWUMHHU, a TakKe I OLEHKU C MO3ULHUHA
JKOJIOTUYECKOH O€30MaCHOCTH XapaKTepa BIUAHUS BELIECTB M XMMHYECKUX
NPOLIECCOB HA OPraHU3M YEIIOBEKA U NMPUPOJAHYIO CPEAY;



Pa3BUTHC MO3HABATECILHLIX HMHTECPECOB, HHTCIUICKTYaAlbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YHAIOIIMXCA: CITOCOOHOCTH CaMOCTOSITEIIbHO IPUOOPETATh HOBBIE
3HAHHUA 1TO XHMHH B COOTBETCTBHH C XKH3HECHHBIMH HOTpe6HOCTﬂMT/I, HUCIMOJIB30BATH
COBPEMCHHBIC MH(OPMAIIMOHHBIC TCXHOIOTHH I IMOKWCKA W aHaau3a yucOHOH M
HAYYHO-NIONYJISIPHOH HH(OPMAIIHH XHMHYECKOTO COIEPKAHHS;

(hOpMHPOBAHHE H PAa3BUTHE Y 00YUJaIONUXCS aCCOIMATHBHOIO M JIOTHUCCKOTO
MBIIIICHUS, HA0NIOIATEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HGO6XOI[I/IMB], B YAaCTHOCTH, NPH IUVIAHWPOBAHHH W MNPOBCACHUH XHWMHYECKOIO
YKCIICPUMECHTA,;

BOCMHTAHWE y oOyvamomuxcd yOeXIEHHOCTH B  T'YMaHWUCTHUYECKOW
HAIMPABICHHOCTH XHMHH, €€ BaOXHOW PONM B PEUICHHHM INOOAIBHBIX MpoOIeM
PalMOHAJILHOTO MPUPOAONO/Ib30BAHMS, MOMOJIHEHUS JHEPTETHUYECKUX PECYPCOB U
COXpaHEHHS TIPUPOJTHOTO PABHOBECHS, OCO3HAHWUS HEOOXOAMMOCTH OepexHOro
OTHOMICHUS K TNPUPOAEC U CBOEMY 3/0POBbIO, a TAKXKE NPHOOPCTCHMS OIbITA
MCIOJIb30BAHMUS TOJIyUEHHBIX 3HAHUW I MPWHATHS TPAMOTHBIX peEIIeHUHW B
CUTyaUUAX, CBA3aHHBIX C XUMUYCCKHUMHU SBJICHUAMH.

B yuebHoM mnnaHe cpeadero obuero oOpa3oBaHHA NPEAMET «XHMHSI»
0a30BOr0 YPOBHS BXOJHT B COCTaB mpeaMeTHOH obnactu «EcTecTBEHHO-HAayUHbIE
NPE/IMETHLY.

OO11iee gncno 9acoB, OTBEAEHHBIX IS M3yUEHWUS XUMHWU, Ha 0a30BOM YPOBHE
cpeaHero obuiero odpasoeanus, cocraenser 68 wacos: B 10 knacce — 34 vaca (1
yac B Heaemo), B 11 kmacce — 34 waca (1 vac B Heaemnio).



COJAEPKAHHUE OBYUYEHUA
10 KVIACC
OPITAHUYECKAS XUMUS

Teopernueckue 0CHOBBI OPraHUYeCKOM XUMHHU

[IpeameT opraHMYecKOl XMMUU: €€ BOBHUKHOBCHHUE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEUIECTB W MATEPUAIOB. TeopHsi CTPOEHUSA OPraHUu4E€CKHX
coennHenuit A. M. Bytiieposa, €€ ocHoBHBIE NMOJIOXKeHUs:. CTPYKTYpHbIE (hOPMYITBI
OPraHUMYECKUX  BEUIECCTB. [ omoyiorus, w30oMepus. XHMHUUYECKas CBA3b B
OPraHUYECKHUX COSMHEHUAX — OAMHAPHBIE U KPATHBIE CBA3H.

IlpencraBnenue o KiIaccHpUKAIMH OpraHMvYecKuX BemecTB. HoMeHkarypa
OpPraHMuYeCKUX COEAUHEHHI (CUCTEMATUYECKAs) M TPUBUAIbHBIE HA3BAHWS
BAXHEHIIIUX PEACTABUTENEH KITACCOB OPraHUYECKUX BEIECTB.

DKCHECPHUMEHTAJIbHBIE METOAbl W3YYCHHSI BEIIECTB U UX TPEBPALICHMIA:
O3HAKOMJICHUE C 00pa3naMHM OpraHUueCcKHX BELUECTB U MaTepualaMud Ha HX
OCHOBE, MOJECIUMPOBAHME MOJIEKYJl OpPraHUYECKUX BELIECTB, HAOMOJECHUE U
ONHUCAHUE AEMOHCTPALMOHHBIX OINbITOB 110 NPEBPALICHUI OPraHuYECKUX BELECTB
MPH HarpeBanuM (TIaBIeHue, OOYTIIHBAHHE U TOPEHUE).

Yraesoaopoasi

AJIKaHbI. COCTaB W CTPOCHHUE, IOMOJIOTMYECKMA paa. Meran u sran —
NMPOCTEHIITHE TPEACTABUTENN QJIKAHOB. (PU3MYECKHE W XMMHYECKHE CBOICTBA
(peaknMu 3aMelleHWsl M TOPEHMS), HaXOKJEHHWE B IPUPOAEC, MOJYUYEHHE HU
MTPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKUIA PsiJl. DTWICH W NPONUIIEH —
MPOCTCHILIUE TIPSACTABUTEM AIKCHOB: (PH3WYEeCKUE WM XUMUYECKUE CBOHCTBA
(peakniu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, TCUAPATALUKM, OKHUCICHHUS U
HOJIMMEPH3AIINH ), IOJIYYEHHE U IPHMEHEHHE.

Ankanuensl: Oyraauen-1,3 w metunOyraaven-1,3; crpoeHue, BasKHCHIIUE
XUMHUYECKHE CBOWCTBA (peaknus nojiumepusanuu). [TomydeHne CUHTETHUYECKOro
KayuyKa M pe3uHbl.

AJIKUHBI. COCTAB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTHYECKUN paa. Auetusie

MPOCTEHIIHI TpenCTaBUTENlb ATKHHOB. COCTaB, CTPOCHUE, (PHIUYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaklMy TUAPUPOBAHHS, TAIOrCHUPOBAHUSA, TUIpATallUU,
rOpPEeHMsI), NOJIYYEHHE U NPUMEHEHHUE .,

Apensl. bBeuzon: cocraB, crpoenne, PHIHYECKUE U XHMHYECKUE CBOWCTBA
(peaknuu raJloreHUpOBaHUs M HUTPOBAHWS), NOJYYCHUE M TIpUMEHeHue. 1oiyoi:
cocmas,  CMpoeHue,  Qusuveckue U XUMUYECKUe — (8OHCmea  (peaxyuu
eaaozenuposanus U numposanust), no:aydenue u  npumenenue. TOKCHYHOCTb



apcHOB. I'eHeTHMYEeCKas CBA3b MEXKAY YIIIEBOAOPOAAMH, MPUHANICKAITUMU K
pa3JIMUHBIM KJIaccaM.

[Ipypoansle MCTOYHUKUA yraepoaoponaos. [Ipupoanslii Ta3 W HONyTHBIE
HedTaneie Ta3pl. Hedte u e€ mpoucxokacuue. CrnocoObl nmepepadoTku HedTu:
NMEPETOHKA, KPEKHWHT (TEPMUYECKMH, KaTaJIMTHYECKH), NUPOon3. [IpoayKTh
nepepaboTKu HeTH, X TPUMCHCHUC B MPOMBIIIICHHOCTH M B ObITy. Kamennerii
yroJib U MPOAYKTHI €ro mepepadoTKu.

DKCMEPUMEHTANIBHBIE METOJBl HW3YUYCHHUS BEIIECTB U WX MNPEBPAIICHUM:
O3HaKoMJieHHEe ¢ o0pasuamMu IUIacTMAacC, Kay4yKOB M PE3HHBI, KOJUICKIIUH
«Hedte» w  «Yrome», MOAeNMpOBaHME  MOJIEKYJ]  yTJIEBOAOPOAOB M
rajlor¢HONPOU3BOAHBIX, MPOBEACHUE MPAKTUUCCKOW pabOThl: MOMYYCHUE DTUICHA

W U3YUYECHUE €TO CBOMCTB.

PacuérHbie 3a1aum.

Bblukcnennss mo ypaBHCHMIO XUMUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUHU MO U3BECTHBIM MAcce,
00BEMY, KOJTMYECTBY O/IHOTO U3 UCXOIHBIX BEIICCTB MM MPOYKTOB PCakUuu ).

Kuciaopoacoaepxamue opraHH4ecKue coeJHnHeHHsI

[lpenenpHbIE OJHOATOMHBIE CHUPTBI. MeTaHON W 3TaHOJ: CTPOECHHE,
(dusnueckue M XUMUUYECKUE CBOWCTBA (PCAaKLUMU € AKTUBHBIMH MCTAIAMU,
raJloreHOBOAOPOAAMH, TOPEHUE), NpPHUMEHEHUEe. BoaopoaHBie CBA3M MEXAY
MOJIEKYJIaMH1 CIUPTOB. J[EHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHple  COMPTBHI. JTUJICHIJIIMKOJbL W TJIMLUEPUH: CTPOCHHUE,
du3nuecKe W XMMUYCCKME CBOWCTBA (B3aMMOJICHCTBUC CO  INCAOYHBIMM
METAJJIAaMH, KAaueCTBEHHAS PEaKUUsd HAa MHOTOATOMHBIE CHHAPTHI). JlelcTrBue Ha
OpraHu3M venoseka. [[puMeHeHue rMULEpUHA U STUWICHTTIUKONS .

@DcHOM: CTPOCHUE MOJICKYJBI, (U3MUECCKUEC M XUMHYCCKHEC CBOWCTBA.
TokcuunocTs peromna. [Tpumenenue derona.

Anpaeruasl M Kemonwbl. ©OOpManbACTUA, ALCTANBACTUI. CTPOCHHUC,
$uzngeckne U XUMUYECKUE CBOWCTBA (PEAKIIMH OKUCIECHUS W BOCCTAHOBJICHUS,
KAY€CTBEHHBIE PEAKLIUU ), MOTYYCHUE U MPUMEHEHHUE.

OAHOOCHOBHBIC ~MPECACNBHBIC KAPOOHOBBIC KUCIOTHI. MypaBbMHag u
YKCYCHasi KHCJIOTBI: CTPOCHHE, (PU3UYECKNE M XMMHYECKUE CBOWCTBA (CBOWCTBA,
olmue st Kmacca KUCIOT, peakuus 3TCprduKaliM), MOJIYICHUE U MPUMCHCHUE,
CreapuHoBasi M OJIEMHOBAS KUCJIOTHI KaK MPEACTABUTENU BBICIIUX KAaPOOHOBBIX
KUACJIOT. MbLITa KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOIOIIEE AEHCTBHUE.

CnoxkHeie >¢upbl KaKk NPOU3BOAHBIC kapOOHOBBIX KucioT. ['uaponus
cnoxHbIX 3dupos. Kupsl. I'uaponns xkupos. [IpumMenenue x«upos. buomoruueckas
POJIb JKUPOB.



YrieBoasl:  cocTaB,  kinaccHpUKamua — YIIEBOAOB  (MOHO-, [OH- W
nojiucaxapu;is). 1'J1I0Ko3a — NpocTeiini MOHOCAXapH1: OCOOEHHOCTU CTPOCHMS
MOJIEKYJIBI, (pU3MUECKME W XUMHWYECKHE CBOWCTBA (B3aMMOAEHCTBUE C
ruapokcuaoM Meau(ll), okucieHue aMMMauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKeHHe TJIIOKO3bl), HaX0xX/IeHUE B MNPHPO/Ie, NMPHUMEHEHHE,
Ononoruyeckasd posib. GotocuuTe3. OPyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxmanm u uemirono3a Kak npupojHsie nojuMepsl. CTPoeHHE Kpaxmaja M
LUEJUTI0JI036l.  (DU3MUECKME W XMMWYECKHE CBOWCTBA KpaxMmaia (TMAPOJIH3,
KQUEeCTBECHHAA PEAKLMA C HOIOM).

OKCneprMeHTallbHBIE METO/Ibl M3YYEeHHsSI BEIIECTB M WX [PEBPallEHMIA:
NpOBCICHUE, HAONIOACHUEC W OMHMCAHME AEMOHCTPALMOHHBIX OMNBITOB. TOPEHHE
CIUPTOB, KAUCCTBEHHBIC PEAKIMM OJHOATOMHBIX CIHMPTOB (OKUCIICHHE 3TaHOIA
okcunom Meau(ll)), MHOroaroMHBIX COMPTOB (B3aMMOAEHCTBME IIIMUEPHHA C
rujipokcuaom meu(1l)), ambaerunos (OKMCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHA
cepebpa(l) u ruapokcnaom wmemu(ll), BlaumMoaeiicTBMe Kpaxmala ¢ HOAOM),
NpOBEACHUE MPAKTUYCCKON PadOThl: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuértHpie 3a/1aum.

Beiunciiennsi no ypaBHEHWIO XMMHUECKOW peakuuu (maccel, oO0béMa,
KOJIMYECTBA MCXO/IHOrO BEIIECTBA MIIM NPOJIyKTa PEAKIIMM MO M3BCCTHBIM MACCE,
00BbEMY, KOJIMUECTBY OJIHOTO U3 UCXO/IHBIX BELWECTB UJIM IPOJAYKTOB PEAKLIMH).

A30TCojiepKaimme OpraHuyecKue CoeAMHEHMSL.

AMUHOKUCITOTBl Kak aM(oTepHble OpraHuuecKue coeauHeHns. Pusnueckne
M XMMHUECKNEC CBOWCTBA aMMHOKMCIIOT (Ha mpuMeEpe riiMimHA). Buonorndeckoe
3HAYeHHE aMUHOKHKCIOT. [lenTnabt.

benkn kak npHpoAHble BBICOKOMONEKYJAPHbIE coeauHeHws. [lepBuuHas,
BTOpHYHAA W TPETHUHAd CTPYKTypa OeiakoB. XHMMHUUECKHE CBOHCTBA OENIKOB;
rMAPOJIN3, JEHATYPALMS, KAUECTBEHHBIE PEAKLIMHY HA OCJIKH.

DKCNCPUMCHTAJILHBIC METOJBl M3YUYCHHS BCIICCTB M WX [PCBPALLCHHIA:
HA0JIIOICHNE W ONMHMCAHKWE JIEMOHCTPAIIMOHHBIX ONBITOB: ACHATYPALMs OCIIKOB NpH
HarpeBaHUU, LIBETHBIE PEAKLIUU OEKOB.

BoicokoMoJieKkyIsipHbIe COeAHHEHUS

OCHOBHBIE MOHSTUA XMMHH BBICOKOMOJIEKYJISIDHBIX COE/JIMHEHW: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALIMM, CPEAHSSA MOJIEKYJIApHad
Macca. OCHOBHBIE METO/ABl CHUHTE32 BBICOKOMOJIEKYJSIDHBIX COEAMHCHUH —
NOJIMMEPU3aLMA ¥ NOJIMKOHASHCALMA.

DKCNCPUMCHTAJILHBIC METOJBl W3YUYCHHS BCIICCTB M WX MPCBPALLCHHIA:
03HAKOMJIEHHE ¢ 00pa3iiaMu MPHUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
KayUyyKOB.

Mexnpe/IMETHBIE CBSI3H.



Peanmzaums MexnpeAMETHBIX CBA3CH MPH M3YUCHUHM OPraHMYCCKONH XMMHH B
10 kmacce OCYLUECTBIIACTCS HYEPE3 HWCMHOJIb30BAHHUE KAk OOLIMX €CTECTBEHHO-
HAyYHbIX MOHATHI, TaK W TIOHATUH, SBJISIOLUMXCSA CUCTEMHBIMH JUTS OTJEITBHbIX
IPEAMETOB €CTECTBEHHO-HAYYHOrO LIUKJIA.

OO0111Me ecTeCTBEHHO-HaY4YHble TIOHSATUSA: SBJICHHE, HayyHbli (akT, runoresa,
3aKOH, TCOPHs, aHAJIH3, CHHTE3, KilacCH(pHKalMs, MepHOINYHOCTb, HAOMIOICHHE,
HU3MEPEHUE, IKCIIEPUMEHT, MO/ICIMPOBAHUE.

Mdusuka: Marepusi, SHEprus, Macca, aToMm, 3JIGKTPOH, MOJIEKYJa,
YHCPreTHYCCKUH  YPOBEHb, BCLUECCTBO, TeEJO, OOBEM, arperaTHoe COCTOSHHE
BELLUECTBA, (PU3MUYECKHUE BEIIMYMHDI U €AMHHUIbl UX U3MEPEHHS .

buosnorus: kierka, opranmsMm, OHocdepa, 0oOMEH BelLECTB B OpPraHH3ME,
¢dorocuHTe3, OHOJIOrMYECKH aKTHBHbIC BELIECTBA (OCIKU, YIJICBOJbI, MKUPbI,
dhepmenTbl).

I'eorpadust: MuHEpasbl, rOPHbIE NOPO/Ibl, NOJEC3HbIE UCKOMAEMbIE, TOMJIMBO,
pecypebl.

TexHonorus: NHMIIEBBIC MPOAYKTH, OCHOBBl PAUMOHAJILHOTO MHUTaHUA,
MOIOLLME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE NPENapaTbl, MAaTEPUAIIbl U3
MCKYCCTBEHHbIX ¥ CHHTETHUYECKUX BOJIOKOH.

11 KUIACC

OBLIAA U HEOPI'AHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMHH

XUMUYCCKUH neMeHT. AToMm. SIapo aroMa, H30TONbl. DJCKTPOHHAS
000J710YKa. JHEPreTHYECKUE YPOBHH, TIOJYPOBHU. ATOMHbIE opbuTaiu, s-, p-, d-
3eMeHTBl. OCOOEHHOCTH PACIpPEACIICHHS JIEKTPOHOB MO OpOMTANAM B aTromax
3JIEMEHTOB NEPBbIX YETHIPEX MEPUOAOB. DJCKTPOHHASA KOH(pUrypalLius aTOMOB.

TTepuoanyeckuii 3akoH u Ilepuoauyeckas cUCTEMa XMMHUYECKUX JJIEMEHTOB
J. . Meuaeneepa. CBasb NEPUOANYECKOro 3akoHa U Ilepuoanueckoit cucTeMbl
xumudeckux snemenToB JI. M. Menaeneesa ¢ COBpEMEHHOW TE€OpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH H3MCHCHHA CBOMCTB XHMHYCCKHX JIEMCHTOB H
00pasyeMblX HMH MPOCTbIX W CJAOKHBIX BEUWIECTB MO IpynnaMm H [OEPUOAaM.
3HauCHHUE MIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BewmecTBa. XuMHYECKas CBS3b. Buabl XUMMYCCKOH CBA3M
(KOBaJIEHTHAST HENOJIAPHAS W NOJISIpHAs, MOHHAsS, MeTajuiMueckas). MexaHu3mbl
00pa3oBaHUA KOBAJICHTHOW XMMWYSCKOW cCBsa3M (OOMEHHBIH M JOHOpPHO-
aknenTtopHbiid). BoaoponHas cBsass. BaneHTHOCTh. DNEKTpOOTPHUATETbHOCTD.
CreneHb okuceHUA. MIOHBI: KATHOHBI 1 AaHUOHDI.



BemectBa MONCKYJISAPHOrO M HEMOJCKYJISPHOrO  CTPOCHHA.  3aKOH
MOCTOSIHCTBA COCTABA BEIECTBA. | MBI KPUCTANTMYECKUX PELIETOK. 3aBUCHMOCTb
CBOMCTBA BEIECTB OT TUITA KPUCTAJITAYECKOM PEIIETKH.

[lonsatue o AUCHECPCHBIX CUCTEMaX. MICTHHHBIC W KOJUIOMOHBIC PACTBOPLI.
Maccosas /1ons BelecTsa B pacTBOpPE.

Knaccudukanus HCOPraHU4CCKUX COCOUHCHUH. HomeHknmatypa
HEOPraHHYECKUX BEMECTB. [ eHeTudecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJUTEKAIMX K PA3JIMYHBIM KJIaccaM.

Xumuueckasd — peakiua. Kimaccuukanusg  XHMHYCCKHX — PCAKIUA B
HEOPraHM4YeCKOM M OPraHUYeCKOM XMMHMM. 3aKOH COXpaHEHHsA MacChl BEIIeCTB,
3aKOH COXPAHCHHUA U MPECBPAIMICHUSA SHCPIrUH MPH XUMHUYCCKUX PCAKITHAX.

CxopocTb peaknuu, e€ 3aBUCMMOCTb OT Pas3nudHbiX (hakTopos. OOpaTumsie
peakiuu. XuMUuecKoe paBHOBecue. DakTOphl, BIHAKIHE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipuntmn Jle [latensbe.

DnekTponuTuueckas jguccouunanusi. CuibHbIe U ciadeie 3exTposintel. Cpena
BOJIHBIX PACTBOPOB BEILECCTB. KUCIAad, HEATPaIbHA, ETOYHA.

OKHCNUTENIbHO-BOCCTAHOBUTEILHBIC PEAKITUH.

OKcOepuMeHTalbHbIe METO/NBl M3YUeHMS BEIIECTB MU HMX MpPeBpalleHM:
naemoHctparua tabmun «llepuoauueckas cucrema xuMuueckux ementos J1. .
Meneneesa», HU3ydeHue Mojeled KPUCTAIMUECKUX PemETOK, HAOMOIeHHe U
ONMCAHWE IEMOHCTPAITMOHHBIX U 1aOOPATOPHBIX OMBITOB (Pa3IOKCHUE MEPOKCUIA
BOJOPOJA B MMPUCYTCTBUHU KaTalu3aTopa, OMPEAEIEHUE CPeabl PACTBOPOB BEIIECTB
C MOMOIIbI) YHUBEPCAIbHOIO WHIWKATOPA, PEAKIMU HOHHONO OOMCHA),
MPOBE/ICHUE NMPaKTUUECKOU paboTel «Bnusinue paznuuHeix (akTOpOB HA CKOPOCTD
XAMHUUYECKOU PECAKLIUNAY.

PacuéTHble 3apaun.

Pacuétei 10 ypaBHEHUAM XUMMUYECKMX peakiui, B TOM UMCIIE
TEPMOXUMUYECKHUE PaACUEThI, PACUEThl C MCIOJIb30BAHUEM IMOHATHA «MaccoBas
JI0JIs BEIECTBAY.

Heoprannueckas xuiMmns

Hemerannel.  llonoxxenue HemeramnoB B llepuoguueckod  cucreme
xumuueckux 3nemeHtoB J[. M. MenneneeBa u 0COOEHHOCTH CTPOEHUA aTOMOB.
Pu3nUecKue CBOWCTBA HEMETAUIOB. AJJOTPONMUA HEMETAIOB (HA NOPUMEPE
KUCIIOPOa, cepsl, hochopa u yrineposa).

XUMHYECKAC CBOMCTBA BaXKHEHMILIKUX HEMCTA/LIOB (rajJoreHOB, CEpbl, a30Ta,
dochopa, yrnepomra M KpPEMHHA) M MX  COCAMHCHMN  (OKCHIOB,
KUCITOPOJICO/IEPIKAIITUX KUCIIOT, BOJIOPOJAHBIX COSJIMHEHMI ).

[IpumeHenne BaxkHEHILINX HEMETAJUIOB U UX COCIUHEHU .



Meramuel. [Honokenne metawioB B llepuoandeckoil cucteme XUMHUYECKHX
yemenToB J[. M. MeunjeneeBa. OcoOSHHOCTH CTPOCHHMS IEKTPOHHBIX 00O0JIOUEK
atomoB MetauioB. O0mue dusHueckne CBokcTBa MeTaioB. CrijlaBpl MeTaJIIoB.
ONEKTPOXUMHYCCKUN PAN HAMPSKCHUA METAJUIOB.

XHMHUYECKHE CBOWCTBA BAXKHEHITHX METAJUIOB (HATPWH, KalHH, KaJIbIlUH,
MarHui, amlOMUHUHN, LHHK, XPOM, JKeJIC30, MEAb) B X COCTHHCHHIA.

Ob6mue cnocoOsl nostyuennst metautos. [IpuMmeneHne metamios B OHITY M
TEXHHKE.

OKCICPUMCHTANIBHBIE METONBl HM3YUYCHHS BCIIECTB H HMX MPCBPaLICHHUIH:
H3yueHHe KoJuTeKunu «MeTanmibl W CIUTaBbl», OOpa3lioB HEMETAIIOB, PEIIeHHE
KCIICPUMCHTAIBHBIX 3aJay, HaOMOACHHUC W OMHCAHWE JACMOHCTPALHMOHHBIX H
JabOpaTOPHBIX OMBITOB (B3aMMOJICHCTBHAE T'MAPOKCH/IA ANMIOMHHHUA C PACTBOpPaAMH
KHCJIOT H TIEJIOUEH, KaueCTBEHHbIE PEaKLIMK Ha KaTHOHBI METAaJLJIOB).

Pacuérnbie 3a,1aum.

Pacuérbl macchl BemectBa MM 0OBEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY
BEILCCTBA, Macce WM OOBEMY OAHOrO M3 YYACTBYIOIMIMX B PEAKLMH BELUCCTB,
pacuérel Macchl (00bEMA, KOJMYECTBA BEIICCTBA) MPOJAYKTOB PEAKUMH, €CIIH OJIHO
U3 BEIECTB UMEET NMPUMECH.

XHMHA U )KH3HD

Pone xuMul B o0eCrnieueHHH HKOJOTHUECKOH, IHEPreTUUECKOH W TNHIICBOM
0€30NMaCHOCTH, Pa3BUTHH MeavuuHbl. [IOHATHE O HAay4yHBIX METOJIaX NMO3HAHHUA
BCIICCTB U XUMHUUYECKUX PCAKLIAM.

IlpeacraBneunss 00 OOMMX HAyYHBIX MPUHUMUIAX — [TPOMBIIIIEHHOTO
NOJIyYCHHS BAXKHEHIINX BELLIECTB.

YemoBek B MHpE BELIECTB M MATEPUAJIOB. BAXKHEUIIHE CTPOUTEIbHbIE
Marepuanbl, KOHCTPYKLUHMOHHBIC MaTepHalibl, KPACKH, CTEKIO, KEpaMHKa,
MaTepHaNbl JUISI 3JICKTPOHUKH, HAHOMATEPHaJibl, OPraHHYECKHNE W MHHEPAJIbHbIE
ynoopeHus.

XHMHST B 370pPOBBE UEIIOBEKA: MpaBWJla HMCMOJb30BAHHS JIEKAPCTBEHHBIX
MpEMapaToB, MpaBuiia 0€30MaCHOTO MUCIOJIB30BAHUA MPENapaToB ObITOBOH XHUMHH
B MOBCCIHCBHOM »XU3HMU.

MexXnpeaAMEeTHBIE CBSI3H.

Peanuzaumst  MeXnpeAMETHBIX  CBA3CH IPU  M3YUCHHM  OO0mEed |
HEOPraHn4eCKOH Xxmumun B 11 Kilacce OCyIIECTBIAETCA YEPE3 UCNOIB30BAHNE KaK
OOIMMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHH, TaK W TMOHATHN, SIBJIAIOUIUXCSA
CUCTEMHbIMU JUTS OTACITBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

O0mMe ecTecTBEHHO-HAYUHBIC TMOHATHS. HAy4HbIH (akT, rMnoresa, 3aKoH,
TCOPHS, aHAJU3, CHHTE3, KIACCH(PHUKALMA, TNCPHOAHYHOCTb, Ha0MOACHHCE,
KCIIEPUMEHT, MOACIIMPOBAHNE, H3MEPEHHE, SIBIICHHUE,



®uzMka: MaTepusi, SJHEPrus, Macca, aToM, JIEKTPOH, MIPOTOH, HEHTPOH, HWOH,
W30TOIl, Pa/IMOAKTHBHOCTb, MOJICKYJIA, JHEPTECTUYCCKHI YPOBEHb, BEUICCTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHHE BEIIeCTBA, (PH3NUECKHE BETHUYHWHbI W SAWHHITHI WX
H3MEPECHUA, CKOPOCTD.

buonorusi: kneTka, OpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- u
MHKPOYJIEMCHTHI, BUTAMUHBI, OOMCH BEIICCTB B OPraHu3Me.

I'eorpacdus; MuHEpPaAIbl, TOPHBLIC HOPOJbI, MOJC3HBIE WCKONACMbIC, TOIIUMBO,
pPeCypCHI.

Texnonorus: XUMUUYECKas MPOMBILUICHHOCTb, METAJNTYPTrUs, IMPOU3BOACTBO
CTPOMTENIbHBIX MAaTepHaJIOB, CEeJIbCKOXO3SHCTBEHHOE MPOW3BOACTBO, MHUINEBAs
IPOMBIIUICHHOCTh,  (papMalleBTHUeCKass  IMPOMBIIUICHHOCTh,  IPOH3BOIACTBO
KOCMETMUYECKUX TMpPEnapaToB, MNPOW3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB,
NIEKTPOHHAS MPOMBITIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[DIAHUPYEMBIE PE3YJIbTATLI OCBOEHUA [TPOI'PAMMBI 110 XUMUWUU
HA BA30BOM YPOBHE CPEJIHEI'O OBITIEI'O OBPA30BAHUA

JIMMHOCTHBLIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOEHHUA
OoOyJarOIIMMUCS TIpOrpaMM cpemHero oOulero obpa3oBaHus (JIMUHOCTHBIM,
METanpeAMETHBIM M TpeaMeTHbIM). HayuHo-MeToauuyeckod OCHOBOM  AMA
pa3paldoTKH TUTAHAPYEMBIX PE3YJbTATOB OCBOCHHS MPOrpaMM CPEaHEro olIiero
00pa30BaHUS SABJISETCS CUCTEMHO-/ICATETLHOCTHBIH MOAXO/.

B COOTBETCTBHH C CHCTEMHO-ACATENBHOCTHBIM TMOAXOAOM B CTPYKTYpE
JTMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS TpeaMeTra «XMUMHUA» Ha yPOBHE CPEIHEro
o011ero o0pa3oBaHUs BBIAETCHBI CICAYIOLIME COCTABIAIOLIME:

0CO3HaHWE OOYYaAKLIUMHUCST POCCHHCKONW TIpaKAaHCKOW WACHTHYHOCTH
TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATENIBHOCTH U CaMOOIIPEAEIIEHHUIO,

HAJIUYHE MOTHUBALUU K OOYUCHHIO;

LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUH JIMUHOCTH HA OCHOBE
KIIIOYEBBIX ICHHOCTEH M HCTOPUYECKUX TpaIuliii 6a30BOH HAYKH XUMHUH,

FOTOBHOCTb M CIIOCOOHOCTb OO0y4arOLMXCA PYKOBOJACTBOBATHCSA B CBOCH
AeATENBHOCTH TIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TIPUCYIUMMH LIETOCTHON
CHUCTEME XMMHYECKOro 0Opa3oBaHus;

HaJIMYME NPABOCO3HAHMS HKOJIIOTHUECKONH KYJIbTYPBl M CIOCOOHOCTH CTaBUTH
LCJIM U CTPOUTD )XKU3HCHHBIC TIJTIAHBI.

JIuaHOCTHBIE PE3YNBTATHI OCBOEHHWS [MPEIMETa «XHUMHA» NOCTHTAKOTCA B
€IUHCTBE Y4YEOHOH U BOCIUTATEIBHOM OEATENBHOCTH B COOTBETCTBHH C
TYMAHUCTUUYECKWUMH, COLUHUOKYJIBTYPHBIMH, NYXOBHO-HPABCTBECHHBIMHU NIEHHOCTIAMHA
U HIeajlaMH POCCHUHCKOrO TIpa)XAAaHCKOTO OOWIECTBA, NMPUHATLIMHA B OOIUECTBE
HOpMaMM M MpPaBWIaMH  TIOBEACHWS,  COOCOOCTBYIOLUMMH  [poLEccam
CaMOIIO3HAHUA, CaMOpPA3BUTHA W HPABCTBEHHOIO0 CTAHOBJIEHHUA JIMYHOCTH
00yJaroLmxcs.

JluuHOCTHBIE  pE3ynbTATBl  OCBOEHUA TNIPEAMETAa «XHUMHA»  OTPAXKAKOT
c(OPMHPOBAHHOCTH OTBITA TO3HABATEJIPHOW M TPAKTHYECKOH AEATEeNbHOCTH
00yuaroIuXcs N0 pearn3alyuy MPUHATHIX B OOLICCTBE LICHHOCTEH, B TOM YHCIIE B
HaCTH:

1) rpaskaaHCcKoOro BOCMMTAHMS

OCO3HAHUS OOYYAIOLLMMUCS CBOMX KOHCTUTYIIMOHHBIX [IPaB U 00s3aHHOCTEH,
YBa)KCHHS K 3aKOHY U MPaBOMOPSAKY,

NPEACTABICHHS O COLMANIbHBIX HOPMax W MPaBMIaX MEXITMYHOCTHBIX
OTHOIIEHHH B KOJIJICKTHBE,



FOTOBHOCTH K COBMECTHOW TBOPUECKOH [EATENBHOCTH NIPH CO3JAAHUH
yueOHBIX MPOCKTOB, PECIICHUH YUCOHBIX U IMO3HABATC/BHBIX 33/1a4, BbINOJHEHHH
XUMHYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHWUMATh WM MNPUHUMATh MOTHBBI, HAMEPCHUS, JIOTUKY H
ApPCYMEHTBI JIPYTHX NMPW aHAIM3€E PA3IMUHbBIX BUJIOB YIEOHOH JISATENTEHOCTH,

2) IATPHOTHYECKOT0 BOCTIHTAHUSA

UEHHOCTHOrO OTHOLIEHUSA K WCTOPUYECKOMY M HAYYHOMY HACJIC/MIO
OTEUECTBEHHOW XUMMUH,

YBAXKEHUSA K TMPOLECCY TBOPYECTBA B OOJIACTH TEOPHMM U MPAKTUYECKOIO
NPUMEHEHUS XUMWH, OCO3HAHWS TOrQ, YTO JOCTHXKEHHs HAYKH €CTh Pe3YJbTaT
JUIMTETTbHBIX ~ HAOMOACHWHA, KPOMOTIMBBIX  DKCMEPUMEHTANBHBIX  MOMCKOB,
NOCTOSIHHOIO TPY1A YY4EHBIX W IPAKTHKOB;

HHTEpECAa M II03HABATETBLHBIX MOTHBOB B MONYYEHHH W NOCAEAYIOLIEM
aHasm3e MHQPOPMaUWH O NEPE/OBbIX JIOCTHIKECHUSAX COBPEMEHHOW OTEYECTBEHHOM
XUMWH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS:

HPABCTBEHHOI'O CO3HAHWA, STHYECKOrO MOBEACHHS,

CoCOOHOCTU OLIEHHBATh CUTYALMH, CBA3AHHBIE C XHMUYECKHMH SIBJICHHSIMHU,
U NPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMbI U IEHHOCTH;

FOTOBHOCTH OIEHHBATh CBOE MOBEACHHE H NMOCTYNKH CBOMX TOBAPHILEH C
MO3ULIUNA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHUE MOCIECACTBHH 3THX
NOCTYMNKOB,

4) popmupoBaHUA KyJIbTYPbI 310POBbS:

NOHUMAaHUA LEHHOCTEH 3I0poBOr0 W 0Oe3omacHOro oOpas3a IKHM3HH,
HEOOXO0/IMMOCTH OTBETCTBEHHOI'O OTHOLLUEHHWsI K COOCTBEHHOMY (DHU3HUECKOMY H
NCUXUUYECKOMY 3/10POBBIO;

coOmoaeHust npaBwi Oe3omacHOro oOpaulieHWsi C BEIECTBAMH B ObITY,
NOBCEJIHEBHOW XKU3HHU U B TPYAOBOH JIEATENBHOCTH;

NOHMMAaHHA LUCHHOCTH TNPaBWJI HWHAMBHAYAIbHOIO M KOJUICKTUBHOTO
0€301acHOro MOBEACHHUA B CUTYALIUSX, YTPOKAIOLIIX 30POBBIO U KHU3HU JIKO/IEH;

OCO3HAHHA MOCJICJACTBUN W HENPUSATHS BPEAHBIX NMPHUBBIYEK {ynoTpedneHus
aJIKOroJisl, HAPKOTUKOB, KYPEHH ),

S) TPYA0OBOro BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIICTCHTHOCTH B yueOHO-HCCIIeI0BaTEIbCKOR
ACSITENBHOCTH, OOLIECTBEHHO TMOJIE3HOW, TBOPYECKOW MW JIPYrHX  BHAAX
NEATEBHOCTH,

YCTAHOBKA HAa aKTHMBHOE Y4YaCTHE B PENICHUM MPAKTHYECKHX 337134
COLIMAJIbHOW HANpPaBICHHOCTH (B PaMKaX CBOEro Kjacca, KOJbl),



HHTECPECca K MPAKTHYECKOMY H3YUYCHHIO npodeCCHH PasIMJHOrO poja, B TOM
YUCJIC HA OCHOBE NPUMEHECHUS MPEAMETHBIX 3HAHUU 110 XUMHWH,

YBaXXEHHUS K TPYAY, JIIOJAAM TPYAa U pe3ysibTaraM TPyAOBOH AeATeIbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHIWBHAYaJbHOH TPacKTOPUH
oOpa3oBauua, Oyaymei mnpodeccHH H peanu3aiud COOCTBEHHBIX IKU3HCHHBIX
IUTIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CMNOCOOHOCTCH K XUMHUM, HHTCPECOB U
notpeOHOCTEH 00IIECTBA;

6) ’K0/10rH4YeCKOro BOCIIMTAHUS:

IKOJIOTHYECKH 1EICCOOOPa3HOro OTHOWICHUS K NPUPOAC, KaK HCTOYHHKY
CYIIECTBOBAHMS )KU3HU HA 3eMJie;

MOHUMAHHS TJIOOATLHOrO XapakTepa SKOJIOTHUYCCKUX TpoOJieM, BIHSHUA
IKOHOMUYECKHUX TIPOIECCOB HA COCTOSHHUE NPUPOJHON U COUHMAJILHON CPEJIbl;

OCO3HAHUA HEOOXOAMMOCTH MCTIOJIb30BAHUS AOCTHIKEHUM XUMHHW TS
PELLICHNS BONPOCOB PAMOHAJIBHOIO MPUPOA0IOIb30BAHUS

AKTUBHOTO HEMPHUATUA ACHCTBUM, MPHUHOCAIMMX BpPEA OKPYKAOIIEH
NPUPOIHON Cpele, YMEHMS TIPOrHO3MPOBAThH HEONMAronpUATHBIE YKOJIOTHUYCCKHE
[OCJIEACTBUSA NPEANPUHUMACMBIX ACHCTBUUA U NPEAOTBPAILATD UX;

HAJIMUNA PA3BUTOTO 3KOJIOTHUYECKOro MBILIJIEHUS, IKOJTOTUYECKON KYJIbTYPHI,
OnbITa NEATEIIBHOCTH IKOJIOrMYECKOM HanpasJjeHHOCTH, YMEHUS
PYKOBOJACTBOBATBCA UMW B TIO3HABATEIIBHOW, KOMMYHUKATUBHON M COLMAIBbHOM
NPAKTHKE, CMOCOOHOCTH M YMEHUS aAKTHBHO TIPOTHBOCTOATH  MUACOJIOTHH
xemo(pobuu;

7) UEHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIONMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOH NPAKTUKH,

MOHMMAaHUsi crnenupUKA XHMHM KaK HayKe, OCO3HAHWs €& pOJIn B
(opMHpOBaHNK PAMOHAIBHONO HAYyYHOrO MBIIUICHHS, CO3JIaHHWH IEJIOCTHOTO
NpeACTaBACHUA 00 OKPYXKAIOIMIEM MUPE KaK O €AWHCTBE NPUPOJBI U YETOBEKA, B
NO3HAHUH TIPUPO/JIHBIX 3aKOHOMEPHOCTEH M PEIHICHUH MPOOJEM COXpPaHEHUS
NPUPOAHOTO PABHOBECUA,

yOeKAEHHOCTH B 0CO00M  3HAYMAMOCTM XMMHHU JJIsl  COBPECMCHHOM
MBWIM3AlUA: B €€ TYMaHHWCTUYECKON HArpaBJICHHOCTH W BAXHOH pOJIM B
CO31aHHM HOBOH 0a3bl MATEPUAIIbHOM KYJIBTYPHI, PEUICHHU TIO0ATBHBIX NpoOIem
YCTOWUYMBOTO Pa3BUTHS UYE/IOBEYECTBA — CBIPbEBOM, IHEPIrETHUECKOM, NHIIECBON U
IKOJIOTHYCCKOH O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OO0ECTEUECHUU YCIIOBUM
YCOECWIHOrO TPyAa M JKOJIOTMYECKA KOM(OPTHOH IJKU3HM KKJIOTO UJICHA
o011ecTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTM. MOHUMAHUs CYIIHOCTH METOJ0B
MO3HAHWS, UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax, CMOCOOHOCTH HCIHOJIb30BAThH



MoJIy4acMble 3HAHMUS AJIA aHANM3a U OOBACHCHUSA ABJICHUH OKPYXKAIOLIEro MUpA |
NPOUCXOIAINMX B HEM M3MEHEHUH, YMEHUS JIeTIaTh 00OCHOBAHHBIC 3AKITIOUCHHA HA
OCHOBE HAay4dHBIX (DAaKTOB W MMEIOIMXCS JaHHBIX C TENBI0  TOTYyYEHHS
JAOCTOBEPHBIX BBIBOJOB;

CNOCOOHOCTH CaMOCTOATENLHO HCMOIb30BaTh XUMHUYECKWE 3HAHWA A
pelieHus npo6yieM B peabHBIX KU3HCHHBIX CUTYAIUAX;

WHTEPECA K TTO3HAHUIO U HCCTIEA0BATELCKOM IEATEIILHOCTH,

TOTOBHOCTH M  CMOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO H
CaMO0OOpa30BaHUIO, K AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAaHWMH 10 XWUMHH B
COOTBETCTBHMH C )KM3HEHHBIMH MOTPEOHOCTAMH,

HHTEpECa K OCOOCHHOCTAM TpPylda B pasTHuUHBIX cepaxX mpodeccruoHarbHOH
ACATEIILHOCTH.,

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpeameTHBIe pe3yabTaThl OCBOSHHMA Y4eOHOTO MpeamMera « XuMHUA» Ha
YPOBHE CpPEAHETO 001IeT0 00pa30BAHUA BKIFOUAIOT:

3HaUMMBbIE U1 (OPMUpPOBAHUA  MMPOBO33PEHHS  00y4alommMXxCsi
MEKIUCIUTUIMHAPHBIE (MEKIPEAMETHBIE) OOIIeHayYHbIE MOHATUA, OTpajkarolHe
LEJIOCTHOCTh HAYy4YHOM KapTHHbLI MHpa M creru(uKky METONOB  IMMO3HAHWA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, IHEPTHSA, SBJICHUE,
npouece, cucTeMa, HaydHbIi (pakT, IPUHIUIT, THITOTE3A, 3aKOHOMEPHOCTL, 3aKOH,
TEOpHsl, UCCIIEAOBAaHNE, HAOMOACHHE, U3MEPECHHUE, IKCIIEPUMEHT U IPYTHE),

VHUBEpPCAIbHBIE y4ueOHbIC NEHCTBUA (MO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISITUBHBIC), obecneunBaroIIne dbopmuposanue byHKIMOHATLHOW
rPaMOTHOCTH U COUMAITBHONW KOMIIETEHLIHHA 00YYaIOUUXC A,
CIOCOOHOCTD oldyyatommxcs UCTIOJL30BATh OCBOCHHBIE

MEKINCIUINIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMSI U YHUBEPCATBHBIE YUEOHBIE
JACUCTBUA B TTIO3HABATEJIBHOW M COLMAILHOM TIPAKTHKE.

MeranpeamMeTHbIe  pe3yJIbTaThl  OTPAXKarOT OBJIAIEHUE YHUBEPCAIBHBIMH
Y4cOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH W PETYJIATHBHBIMH
ACACTBUAMH.

OsBnanenue YHUBEpPCAJIbHBIMH yueOHBIMHU M03HABATEJLHBIMU
ACHCTBUSIMM:

1) 0a3oBbIe MOrHYeCKHe NeHCTBUA:

camMoCTOATeTbHO  (OpMyNHpPOBaTH W aKTyaIM3HPOBaTh  MpolieMmy,
BCCCTOPOHHE €C pacCMaTpUBATH,

ONpEAENATh LENH JACATEIIBHOCTH, 3aJaBas MapaMeTpbl W KpPUTEPUH HX
JAOCTUXKEHUS, COOTHOCUTD PE3YNBTATBI ACATENLHOCTH C TIOCTABIEHHBIMM [ENSAMM,

WCTIOJIL30BAaTh TPH OCBOCHWHW 3HAHWHA TMPUEMBI JIOTHUECKOTO MBITIUTCHUS —
BBIACTATh XAPAKTEPHBIC MPHU3HAKKU TIOHATHH W yCTAHABJIWBATh HUX B3aUMOCBA3D,



MCHOJTE30BATh COOTBETCTBYIOIIME MOHATHA A1t OOBACHEHUs OTACIbHbIX (DAKTOB U
SABJICHUM,

BHIOMpAaTh OCHOBAaHHA M KPUTEPHH JUIS KIIACCHM(HUKAIMH BEIIECTB U
XUMHUYECKMX PEaKIIMK;

YCTaHaBJIMBaTh TIPUYMHHO-CIICACTBEHHbIE CBS3H MEXAY H3YyUaeMBIMH
ABJICHUAMU,

CTPOHMTb JIOTMYECKHE PACCYXKJACHUS (MHAYKTUBHBIC, JEAYKTHUBHbIC, TIO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTMBOPEUHS B PAacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYAHMPOBATH BBIBOIbI M 3AKITIOYCHUS;

MPUMEHATH B TIPOLECCE MO3HAHMSA, UCTIOJIb3YEMBIE B XMMHH CHMBOJIHNUECKHE
(3HAKOBBIC) MOEIIH, MPEOOPa30BLIBATH MOAC/IBbHBIC MPEACTABICHUA — XUMUUCCKUH
3HaK (CMMBOJ) 3JICMEHTA, XUMU4YECKas (POpMyaa, YPaBHEHWE XHMHYECKOM
peakiuM — TIpM PEIIeHUU y4deOHBIX TO3HABATEIIbHBIX M TIPAKTUUECKHUX 3ajad,
IPUMEHATE HA3BAHHBIE MOJC/bHbBIE NPEJICTABIICHUA IS BbIABIICHUs XapaKTCPHbIX
IMPU3HAKOB U3YYAEMBIX BEILECTB U XUMUUECKUX PEAKIIMA.

2) 6a3oBbIe HCCJIEA0BATEILCKHE TEHCTBUS:

BJIQ/IETh OCHOBAMM METO/IOB HAYYHOIO TMO3HAHUA BELUECTB U XUMUYECKUX
peaknum;

(hOpMyaMpOBATh TEAKM U 3a/1aYM UCCIE/I0BAHNSL, UCTIONB30BATD TOCTABACHHbIC
M CaMOCTOATENbHO C(OPMYITMPOBAHHbIE BOMPOCHl B KA4eCTBE MWHCTPYMEHTa
TMO3HAHUSA W OCHOBbL JUTA (POPMHUPOBAHMS TUITOTE3BI MO MPOBEPKE MPABUITBHOCTH
BbICKA3bIBAEMBIX CYXKACHUM;

BJIQJICTh HABBIKAMU CAMOCTOATENBHOIO IUJIAHMPOBAHHMS W OPOBEACHUSA
YYEHUUYECKNX SKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONFOATh 332 XOJA0M
npouecca, ¢caMOCTOATENIbHO MPOTHO3UPOBATh €ro pesyiabTar, (GopmynupoBaTh
0000LLUEHHS U BBIBOAB OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIC/I0BAHMS,
COCTaBJIATH OOOCHOBAHHBIN OTUET O TIPOJIETIAHHOH paboTe;

npuodpeTaTh OMbIT YUYECHUYECKOW HCCNEA0BATEIIBCKOH MW NPOEKTHOM
JEATEIILHOCTH, TIPOABJIATH CMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIILHOMY
MOMCKY METOAOB PEILICHUS MNPAKTUYECKUX 3adad, IMPUMEHCHUIO PAa3JIMYHBIX
METOQ/I0B TIO3HAHUA.

3) pabora c undopmanueii:

OPHCHTUPOBATLCA B  PA3UYHbLIX HCTOYHMKAX HHdoOpMaruH  (Hay4HO-
MONyJISIPHAS JMTEpaTypa XHUMUUECKOrO COJICPKAaHMs, CIPaBOYHBIE TOCO0Us,
pecypcol Mutephera), aHamu3dpoBaTh MH(MOPMALMIO Pa3lUYHBIX BUIOB U (Popm
NpeACTaBACHHS, KPUTHYECKH OIIEHHBATH ed JIOCTOBEPHOCTD u
HENPOTHBOPEYUBOCTD,



(hopMyJIHPOBATh 3aMpPOCHl U MPHUMEHATH Pa3IHYHBIC METOAB! MPH MOUCKE H
orbope wuHdopMaiM, HEOOXOAUMOH AJISi  BBIMOJHEHMS  YUYEOHBIX 3313y
onpeaenéHHOro Tumna;

npuoOpeTaTh OMBIT HCIOMB30BAHUA HH(POPMAHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOrUH U pa3JINUHbBIX MONUCKOBBIX CHCTEM;

CaMOCTOATEITBHO  BBHIOMpATh  ONTHMATBHYID  (OpMY  MPEACTaBICHH
unopmalun (CxeMbl, rpaduKu, AMarpaMMbl, TaOTUIBI, PUCYHKH W APYTHUE);

UCIONTB30BaTh HAYUHBIM A3bIK B KauyecTBe CpeAcTBa npu padore ¢
XHUMHYeCckoH uHOpMamueii: NPUMEHATh MEKIpeAMETHBIC ((PH3HYECKHE H
MaTeMaTHYeCKHE) 3HAKK U CUMBOJTBL, hopmyJtbl, aOOpeBHaTyphbl, HOMEHKIIATYPY,

UCNONB30BaTh M INPEoOpa3OBBIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HarJA/IHOCTH.

OBJy1ageHre yHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU /1€HCTBUSIMU

3a/1aBaTh BOMPOCH! MO CYIIECTBY 00CYK/1aeMOii TEMbI B XO/I€ AHAJIOra WKWK
JMCKYCCHH,  BbICKa3blBaTh  HWACH, (OpPMYIHPOBATH  CBOM  MPEATIOKEHUS
OTHOCHUTEIIBHO BBIIIOJTHEHHA NIPEIIOAKEHHOHN 3a1a49H,

BBLICTYIATh € TPE3CHTALMEH PE3YyJbTaTOB MNO3HABATEIBHON JICSTENIBHOCTH,
MOJTYYE€HHBIX CAMOCTOATEIILHO UITU COBMECTHO CO CBEPCTHHUKAMMU NPU BBINTOJIHEHUHU
XUMHMUYECKOr0 KCTMIEPUMEHTA, MPAKTUYECKOH padOThl MO MCCIIENI0BAHUIO CBONMCTB
M3y4aeMBbIX BEIECTB, peaiu3aluu yueOHOro npoekta u popMyJMpoBaTh BbIBO/bI
Mo pesyJibTartaM NPOBEAEHHBIX WCCIIEA0BAHUN NMYTEM COIJIACOBAHWS TMO3ULUN B
X0a€e 00CYKACHUA U OOMEHA MHEHUAMH.

OB/1aneHHe YHHUBEPCAIbHBIMH PeryJJATUBHBIMH ACHCTBUSIMU:

CaMOCTOSITENIBHO TUTAHUPOBATh M OCYIIECTBISATE CBOK II03HABATEIIBHYH)
ACATENBHOCTD, ONpEeAcnsad €€ Lelld W 3aJa4d, KOHTPOJIIMpPOBATH M MO MEpE
HEOOXO/IMMOCTH  KOPPEKTUPOBATh TpEJlaraéMblid  aJIfOPUTM  [CHCTBUIA TIpH
BBIMOJITHEHWH YYeOHBIX U HCCIIE/I0BATEIILCKUX 3aaad, BeIOMpars Hanbonee
d¢dexTuBHbIE cnocod UX pemeHus ¢ y4ETOM MONYYEHUST HOBLIX 3HAHUA O
BEIIECTBAX H XUMHUECCKHX PEAKIUSIX,

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH AEATEITBHOCTH HA OCHOBE CAMOAHAIIM3a
1 CAMOOLIEHKMU.

INNPEAMETHBIE PE3YJIbTATbDI

10 KJACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHA»
OTPaXaroT:

c(hOPMHPOBAHHOCTh IIPEACTABICHHH O  XHMHYECKOH  COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOH KAPTHHBI MHpPa, POJIM XUMMUU B IIO3HAHUHU ABJICHUH



OpUpPOasl, B  (OPMUPOBAHMM  MBINUICHUA W KYJIbTYPHl  JIMYHOCTH, €&
(byHKIMOHANBLHOM rPAMOTHOCTH, HEOOXOIMMOM IS PEHICHHUs MPAKTHYECKUX 33134
M 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3J0POBBIO W NPHPOTHOM
cpene;

BIIAICHWE  CHUCTEMOW  XHMHMYECKMX  3HAHWH, KOTOpas  BKJTIOYAET:
OCHOBOIOJIATAIOIIAE TMOHATUA (XMUMHUYECKMH OSICMCHT, aToM, JJICKTPOHHAA
000nmouKa aTomMa, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPHLIATEIbHOCTb, XUMHAYECKas
CBsA3b, CTPYKTypHas ¢opmyrna (pa3BEpHyTas M COKpAIIEHHAsA), MOJb, MOJIspHas
Macca, MOJIAPHBIA OOBEM, YIJICPOAHBIM CKENeT, (PyHKUMOHANMbHAS TpyIIa,
paguKall, U30MEPHS, U30MEPBL, TOMOJIOTHUECKUN PAJ, TOMOJIOTH, YIJIEBOAOPOIbI,
KHACJIOPOA W a30TCOJAEPIKAIMC COCAMHCHUSA, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COC/IMHEHHS ), TCOPUH M 3aKOHBI (TEOPHsI CTPOCHUA
opraHuveckux BeimiecTB A. M. byTneposa, 3aK0OH COXpaHEHHS MAcChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3bIK XWMHM, MHPOBO33PCHUECKUE 3HAHMS,
nealie B OCHOBE TOHWMAHWA TNPUUYAHHOCTH M CUCTEMHOCTH XWMMUYECKHX
ABJICHUH, (PAKTONOTUYECKUE CBCACHUA O CBOMCTBAX, COCTaBe, MOJIYUYCHUH H
0e30MacHOM HCIMOJIb30BAHUU BAKHEHIIIMX OPraHUYECKMX BEIIECTB B ObITY M
NPaKTAUECKOM AEATENbHOCTH YEJIOBEKa,

chOpMUPOBAHHOCTb YMEHHMH BBISIBJIATH XaPAKTCPHbIE MPU3HAKU TMOHATHH,
YCTaHaBJIMBaTh WX B3aHMOCBSI3b, MCIOb30BaTh COOTBETCTBYIOIINE MOHATHS TPH
ONHMCAHNH COCTaBa, CTPOCHUS W MPEBPAIICHHM I OPraHMUECKUX COSTMHEHNI;

c(hOPMHUPOBAHHOCTb YMEHUH HCIOIb30BAaTh XMUMHUYECKYIO CHUMBOJIUKY AJA
COCTABJICHUA MOJICKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHON)
dopMyJT  OpraHMuYECKMX BEIIECTB W yPaBHEHWH XHMHYECKHUX  PEaKIHi,
M3rOTaBJIMBATh MOJEIMA MOJIEKYJI OPTraHMYECKUX BEIIECTB IS WILTIOCTPALMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMS;

C(hOPMUPOBAHHOCTb YMEHWI YCTAHABJIMBATh TMPHUHAUICKHOCTh HM3yUYEHHBIX
OPraHMYECKMX BEUICCTB MO MX COCTaBY M CTPOCHHMIO K OMNMPEACTIEHHOMY
Kinaccy/rpynne CoefMHEHu (YTJIEBOJOPOJIBI, KHCJIOPOJ W a30TCOJIEPIKalne
COCIMHEHUA, BBICOKOMOJICKYJISIDHBIE COEAMHEHMs), [OaBaTb MM HAa3BaHUA TIO
cuctematnucckoit Homenknatype (IUPAC), a Taike npuBOOWTL TPHUBUAJNIbHBIC
HA3BAHUS OTJICJIbHBIX OPTraHWYECKMX BEUIECTB (3THJICH, MPOIMIIEH, aAllETHIICH,
STUJICHTJIUKOJTb, TIIMIEPHH, (eHo, dopMambaerua, aucTanbACTUl, MypaBbHUHAS
KHCJTOTA, YKCYCHAs KUCJIOTA, OJICHHOBAsA KHUCJIOTA, CTEAPHMHOBAs KHCITOTA, MITFOKO3a,
(bpykTO3a, Kpaxman, HeToI03a, TINLHH);

C(hOPMHUPOBAHHOCTb YMCHUS ONPEACHAThH BHAb XUMHUYCCKOM CBA3M B
OPTraHAYECKUX COCAMHEHUAX (OJIMHAPHBIC M KPATHBIC),



c(hOPMHUPOBAHHOCTb YMCHHSA TNPHUMCHATb IOJIOXKCHHUS TCOPHH CTPOCHHSA
opranuueckux Bemects A, M. BytnepoBa wisi 00bsICHEHUSI 3aBUCHMOCTH CBOWUCTB
BEIIECTB OT MX COCTABA M CTPOSHHMS; 3aKOH COXPAHEHHUSI MACChI BEIIECTB,;

c(hOPMHUPOBAHHOCTb ~ YMCHHH  XapaKTCpH3OBaThb  COCTaB,  CTPOCHHC,
$m3ndeckne M XMMHUECKME CBOWCTBA THWIMYHBIX TMPEJCTABUTENEH Pas/TMUHBIX
KJIACCOB OPraHHYECKHX BCMICCTB (MCTAaH, 9TaH, HTHJICH, MPOIMMJICH, alCTHJICH,
Oyrayuen-1,3, merwnbyraauen-1,3, OeH30J1, METAHON, STAHON, STUJICHIJIHKOJIb,
TIIAUEpHH, (PeHOJT, aleTaTbAeru, MypaBbUHAS M YKCYCHAsi KHWCJIOTHI, TJIFOKO3Q,
Kpaxmajl, LEJUTI0NI03a, aMUHOYKCYCHAs KHUCI0TA), HUTIOCTPHPOBATh T¢HECTHUCCKYIO
CBA3b MEX/Iy HHMHU YPaBHEHUSAMH COOTBETCTBYIOMMX XHMHYECKHX PEaKUHi ¢
HCIIOJIb30BAHHEM CTPYKTYPHBIX (hOpMYIT,

c(hOPMHUPOBAHHOCTb YMEHHSI XapaKTEPHU30BaTh HCTOUHUKU YTIJIEBO/IOPOJIHOIO
ceipbsi  (HepTh, TPUPOAHBIA Tras, Yrojib), CHOCOOBI HX TepPepaboTKH H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepaboTKH,

chOPMUPOBAHHOCTh YMEHHH NPOBOAMTL BBIYHCIIEHUS 1O XHMHUYECKHM
ypaBHEHHUAM (Macchl, 00bEMa, KONMYECTBA MCXOAHOIO BEMIECTBA HJIM MPOAYKTA
peakuuu MO W3BCCTHBIM Macce, O0BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX
BEITIECTB MJIH MPOJYKTOB PEAKIMH ),

Cc(hOPMHUPOBAHHOCTb YMEHHI BJIQJIETh CUCTEMON 3HAHWI OO0 OCHOBHBIX
METOAAX HAaYYHOrO MO3HAHUA, UCIOJIB3YEMBIX B XUMHUHU MPH U3YYEHUH BEIIECTB U
XHMUYECKUX SIBIICHUH (HAOJIIOACHHUE, U3MEPEHUE, YKCIIEPUMEHT, MO/IEITUPOBAHUE),
UCIONIb30BaTh CHUCTEMHBIC XHUMHUYECKUE 3HAHUA U1l TPUHATHAA PCLUCHHWIA B
KOHKPETHBIX JKM3HEHHBIX CUTYalMsX, CBA3AHHBIX C BEIIECTBAMU W HX
NMPUMEHECHHUEM

c¢(hOpMHUPOBAHHOCTb YMEHHH COOMIOAATh MPABUiIA MOJIL30BAHUA XUMUUYECKON
mocyoii U Ja0opaTOpHBIM OOOPYJ/IOBAHHEM, a TAKXKE MpaBWjia OOparmcHus ¢
BEIECTBAMU B COOTBETCTBHMU C HWHCTPYKIMSMH [0 BBIMOJIHEHUIO JTA0OPATOPHBIX
XHMHUYECKUX OTBITOB;

C(POPMUPOBAHHOCTh YMEHHWHA IUIAHUPOBATh W  BBIIOJHATD XHMHYECKUI
IKCIICPUMEHT (MPeBpaIIeHUs OPraHMUSCKUX BEIESCTB NP HArpeBaHU U, MOJNYUCHHUE
STUJICHA W M3YUYCHUE €ro CBOHCTB, KAYCCTBCHHBIC PEAKIIMM OPraHUYCCKUX
BEIIECTB, JICHATYpauws OC/IKOB NMpH HarpeBaHWH, TBETHbIE Peakuru OEJIKOB) B
COOTBCTCTBMM C MpaBWIAMM TCXHUKHA OC30MaCHOCTH MNpd  OOpameHuu ¢
BEIIECTBAMU W JTADOPATOPHBIM  O0OPY/IOBAHHEM, [PE/ICTABIIATH PE3YJIbTATHI
XHMHUUECKOTr0 "YKCIEepUMEHTa B (opMe 3alUCH YpaBHEHHH COOTBETCTBYIOIIHMX
peakiuii 1 GopMynMPOBaTh BHIBOJABI HA OCHOBE dTHX PE3YJIbTATOB,

C(hOPMHUPOBAHHOCTh YMEHHH KPHUTHYECKH AHAJIU3UPOBATH XHUMHUYECKYHO
uH(OpPMAIIMIO, TTOJIYYaCMYIO M3 Ppa3HbIX MCTOYHMKOB (CPEACTBA MAaCCOBOIA
uHdopmanuu, UATEpHET U Jpyrux);



c(hOPpMHPOBAHHOCTh ~ YMCHHH  cOOMIOAAThH  TIpaBHWJIa  KOJOTHYCCKH
1EAeCo00pa3HOTO TMOBE/ICHUS B OBITY W TPYJAOBOM ACATEIBHOCTH B LEIAX
COXpPaAHEHUSI CBOEr0 3J0POBBSI U OKPYKAIONEH NPUPOIHONW Cpedpl, OCO3HABATh
OMacHOCTb BO3ACHCTBHA HA JKUBBIC OPraHWU3MBI ONPEACIEHHBIX OPraHHYCCKUX
BEIIECTB, NMOHUMas cMbeica nokaszatens [[JIK, nosdcrsaTe Ha npumepax ¢nocodsl
YMEHBIIEHUA W NPCAOTBPAIlCHUA HX BPECOHOTO BO3JACHCTBHS HA OPraHu3Mm
uenoBeKa;

JU1si 00yYaromMXcsi ¢ OrPaHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI. YMEHHE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX [AOCTYIHBIX METOJAX MO3HAHWA BCIIECCTB W
XHUMHUYECKUX SIBJIEHUM,

INA  cienblX W cnaboBHAAIMX OOyYarolMXcsd: YMEHHE HMCIOIb30BaTh
penbepHO-TOUCUHYIO cucTeMy oOo3HaueHul JI. bpaling ans 3anucu XMMUUYECKHUX

dopmyi.
11 KIIACC

ITpenmerHbie pe3ynbTaTel OCBOCHHSI Kypca «OOmass M HeopraHuueckas
XHUMHUA» OTPAXKaIOT:

C(hOPMUPOBAHHOCTL  MPEJACTABICHUI. O XUMHUUYECKOH  COCTABJISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MWpPa, POJIM XUMHH B T[O3HAHUU SABJICHUIA
npupoAbl, B  (POPMHPOBAHUM  MBIWIIEHHA W KYJBTYPbl  JIMUHOCTH, €€
(pyHKUHOHANBHOM TPaMOTHOCTH, HECOOXOAMMOMN 151 PELUCHHUST MTPAKTUYECKUX 33/1a9
M DKOJIOTHYECKN ODOCHOBAHHOTI'O OTHOIIEHUS K CBOEMY 3[0POBbIO M NMPHUPOIHOH
cpeae,

BIIAACHUE  CHCTEMOM  XHMHYECKHUX  3HAHHH, KOTOpasd  BKIIIOYAET:
OCHOBOMOJIATAKOIIUE TOHATUS (XMMHUECKUHM JJIEMEHT, aToM, W30Tom, S-, p-, d-
IEKTPOHHBIC OPOUTAA aTOMOB, HWOH, MOIIEKYJIa, MOJIb, MOJIAPHBIH OOBEM,
BAJICHTHOCTh, MEKTPOOTPHLATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKas CBA3b
(KOBaNEHTHAs!, MOHHAS, METAINIMUYECKAS, BOJIOPO/IHASN), KPUCTAIMYECKas PEIIETKaA,
TANBl XUMHYECKHX PEakLW#, PacTBOp, JIICKTPOIUTHI, HEICKTPOIHUTHI,
SJICKTPOJIMTHUYCCKAsT  AHUCCOUHALUsI, OKUCITUTCIIb, BOCCTAHOBHUTC]Ib, CKOPOCTH
XUMHAUYECKOW PpEaKUUH, XHMHYECKOE PAaBHOBECHE), TECOPHH M 3aKOHbI (Teopus
AIIEKTPOIMTUYECKON Auccolraly, nepuoauyeckuii 3akon JI. M. Menpeneesa,
3aKOH COXPAHEHUSI MAacCChl BEIECTB, 3aKOH COXPAHEHHWS U NMPEBPALLIEHUS YHEPTHU
Npu XUMUYCCKUX PEAKLMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUCCKUN A3BIK XUMUM,
MHPOBO33PCHYCCKUE 3HAHUA, JICKAIHUC B OCHOBC INOHUMAHUA TPUYHHHOCTH H
CHCTEMHOCTH XHMHYECKHX ABJICHHMA, (PaKTOIOTHUYECKHE CBEACHHSA O CBOMCTBAX,
coCrasC, MOJYUYCHHH U Oe3onacHoM HUCTIOJIB30BAHHUU BAXKHCHUIITHX HCOPraHnuicCKux
BEIECTB B OBITY U MPAKTUUECKOMN NEATEIBHOCTU YENOBEKA,



c(hOPMUPOBAHHOCTh YMCHHH BBISBIATH XapaKTCPHBIC NMPU3HAKH TOHITHM,
YCTAHABJIMBATh WX B3aUMOCBSI3b, HCIOJ30BATH COOTBETCTBYKOUINE MOHIATUSA TTPH
ONMCAHWU HEOPraHWYECKUX BEMIECTB U WX NMPEBPAIICHUH,

c(hOPMUPOBAHHOCTh YMCHHH HCIMOJB30BATh XHMHUCCKYIO CHMBOJIMKY JUISA
cocraBlieHAss (OPMYJ  BEIMECTB M YPaBHEHMH XHMHMUYECKUX  PeakIdi,
cucreMarudeckyio HomeHkatypy (IUPAC) u TpuBManpHble Ha3BaHUA OTACIBHBIX
HEOPraHUUYECKUX BEIIECTB (YrapHbelii ra3, YrjeKHC/bIH ra3, amMMuak, raméHas
M3BECTh, HErallIéHas U3BECTh, ITUThEBAS COAA, MUPUT U APYTHE);

c(hOPMUPOBAHHOCTh YMCHHH OTIPEACIATh BAJICHTHOCTh U CTENEHb OKHUCIICHUA
XUMHWYECKMX IJIEMEHTOB B COEIUHEHWAX PA3IMUHOrO COCTABa, BHJ XHMHUYECKOM
CBA3M (KOBaJICHTHAs, HOHHAS, METAJUIMUECKasi, BOAOPOAHAA) B COCTUHCHUAX, THII
KPUCTA/UVIMYECKOW PEMETKH KOHKPETHOrO BEmIeCTBA (aTOMHAs, MOJICKYJISIPHAS,
WOHHAA, METAJUIMYECKAs), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHWYECKUX
COCIUHEHHUM,

cpopMUpPOBAHHOCTD YMEHHWH YCTAHABIIUBATh NMPUHAUIEIKHOCTD
HEOPraHMUECKUX BEIIECTB IO WX COCTaBY K OMNPEACIEHHOMY KIIAcCy/TPyMie
COCIUHEHHH (ITPOCTHIC BEMIECTBA — METAJUIbl U HEMETA/UTBI, OKCH/Ibl, OCHOBAHHUSI,
KUCJIOTHI, aM(pOTepHbIE THIAPOKCH/IBI, COJTH);

c(hOPMHPOBAHHOCTE YMEHHH PACKPbIBATH CMbICIT MEPUOAMYECKOrO 3aKoHa /.
N. Menjeneesa n 1IEMOHCTPAPOBATD €0 CHCTEMATH3UPYIOINIYI0, O0bACHHTENBHYIO
M IIPOTHOCTHYECKYIO (DYHKITUM;

c(hOPMHUPOBAHHOCTh YMCHHH XapaKTepU30BaThb HIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3jemeHToB | 4 nepuogo Ilepuoaudeckoii CUCTEMBI
xumudeckux sneMeHtoB J[. M. Menpeneesa, wcnosib3ys TMoHATHA «s-, p-, d-
3JIEKTPOHHBIE OpOUTanmy, «3HEPreTUYeCKUe YPOBHUY, O00BACHATD
3aKOHOMEPHOCTH M3MEHECHHA CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCAMHEHHU
1o neprojgam u rpymiam [lepuoandeckoit cucTeMsl XUuMUUYECKHX 3ieMeHTOB 1. U,
Menaenecna,

chOPMHPOBAHHOCTh ~ YMEHHWH  XapakTepW3oBarh (ONMHMCHIBATh)  OOMTHE
XUMHYECKUE CBOHCTBA HEOPraHUYECKUX  BEMIECTB  PA3NUYHBIX  KJIACCOB,
NOATBEPXKAATH CYIIECTBOBAHME TECHETUUECKOM CBS3H MEXAY HEOPraHUYECKUMH
BEILIECTBAMU C ITOMOIIBK YPABHEHWH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIIUH,

c(hOPMHUPOBAHHOCTE YMEHHS KIACCU(UIIMPOBATE XMMHYECKUE PEAKIMH [0
Pa3IMIHBIM TPU3HAKaM (YHCIIy W COCTaBy PEArMpyroNHX BEIIECTB, TEMIOBOMY
spekTy peakuu, W3MEHEHUK CTeNeHECH OKHCICHHS SJIeMEHTOB, 0OpaTHMOCTH
PEaKIMK, YYaCTHIO KaTajIu3aTopa);

C(hOPMHUPOBAHHOCTh YMEHHMH COCTABIIATH YPABHEHHWSI PEAKIMH PA3JIMUHbIX
TUIIOB, TTOJHBIC U COKPAIEHHBIC YPABHCHUS PEAKIIMH HOHHOTO OOMEHA, YYUTbIBAs
YCJIOBHSI, TP KOTOPbIX 3TH PEAKITAM UJTYT JIO KOHTIA,



c(hOpMUPOBAHHOCTh YMCHUHW MPOBOAUTH PCAKLUMH, MOATBEPXKAAIOLIUC
KQUECTBEHHBIH COCTAB pPA3NUYHBIX HEOPraHWYECKUX BEUIECTB, PACHO3HABAThH
OTIBITHBIM TIYTEM WOHbBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIICCTB;

c¢(hOpMHUPOBAHHOCTE YMEHHH  PacKpPBIBATH  CYIIHOCTbH  OKHCJIHTENBHO-
BOCCTAHOBHTCIIBHBIX PEAKLHI MOCPEACTBOM COCTABJICHHUA SJICKTPOHHOrO OanaHca
ITUX PECAKILIWHA,

c(hOPMHUPOBAHHOCTE YMEHHH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHUECKOH
PCAKIMH OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEICHUS XHMHUICCKOr0 PaBHOBECHA
B 3aBHCHMOCTH OT BHeITHero Bo3acicTeHs (nmpuAiun Jle [latense);

c(hOpMUPOBAHHOCTh YMCHUH XapaKTCPH30BaTh XHMHUCCKHE IIPOLIECCHI,
JIEKAIUE B OCHOBE TIPOMBIITUIEHHOIO TIOJIYYEHHS CEPHOM KHMCJIOTHI, aMMHWaKa, a
Takke CcHOPMHUPOBAHHOCTH TIPEACTABJIEHHH 00 OOIMX HAYYHBIX NPWHIMNAX W
IKOJIOTMYECKHUX TIPOONIEMax XUMHUYECKOrO NPOU3BO/ICTBA,

c(hOPMHUPOBAHHOCTE YMEHHI TIPOBOJNTH BBIYHCIEHHSA C HCTIOJIB30BAaHHEM
MNOHATUA «MACCOBas AONA BEHICCTBA B PAacTBOpPE», 0OBEMHBIX OTHOIICHUH ra3oB
NpPH XMMHUYECKUX PEAKIMAX, MACCHI BEILECTBA MM 00bEMA ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO W3 YYACTBYIOUIMX B PEAKLHH
BEIICCTB, TEIIOBOro pdexra peakidn HAa OCHOBE 3aKOHOB COXPAHECHHUA MACCHI
BEILECTB, NPEBPAIICHUS U COXPAHEHHS DHEPIUH;

c(hopMHPOBAHHOCTbL YMEHUH COONMIOATh TIPABHJIA TIOJIH30BAHUSA XHMHUYECKON
nocyaoi M nabopaTopHBIM O0OPYNOBAHUEM, A TAK)Ke NpaBuia OOpAICHHS C
BCIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU TIO BBINONHEHHIO JTAOOPATOPHbBIX
XUMHUYCCKHUX OTIBITOB,

c(hOpMHUPOBAHHOCTh YMEHWI TMIIAHUPOBATH W BHINONMHATH XUMHUECKUH
IKCHECPUMEHT (Pa3NokKEHUE MEPOKCHAA BOAOPOJA B MPHUCYTCTBHH KaTaand3aTopa,
OTIPEAENIEHHE CPeabl PacTBOPOB  BEIIECTB € TIOMOILBIO  YHHUBEPCAIBHOIO
WHIUKATOPA, BIIUSHUE PA3NMUYHBIX (PAKTOPOB HA CKOPOCTH XHMMHUYCCKOW pPCaKIIHH,
peaKkIiMii WOHHOrO OOMEHA, KAue€CTBEHHBIE Peakiuu Ha cynbdar-, kapOoHaT- W
XJIOPUA-AaHUOHBI, HA KaTHOH aMMOHHSA, PCLICHHUE 3KCHOEPUMEHTAIBHBIX 33a4ad MO
Temam «Metanmne»y K «lHemerannael») B COOTBETCTBUHM C MPAaBWJIAMH TEXHHUKH
0€301aCHOCTH TIPH OOpaIIeHHH C BEIIECTBAMHU W J1abopaTOPHBIM 000PY/10BAHHEM,
OpPECTABIATh PE3YNBTAThl XMMHUYECKOIO JKCIEPUMEHTa B opMe 3ammrcH
YPABHEHHUI COOTBETCTBYIOIIMX PEAKUUH KU (OPMYJIHMPOBATE BBIBOJBI HAa OCHORE
3TUX PE3YyJbTATOB,

c(hOpMHUPOBAHHOCTE YMEHWH KPUTHYCCKH aAHAJIM3MPOBATH XHUMHUYECKYIO
WH(OpMaAIMIO, MNOJyuaeMyld W3 pa3HbIX HMCTOYHHUKOB (CpeaCTBa MAacCCOBOM
KOMMYHHKAIWKW, UHTEpHET U ApYrUX);



c(hOpMHUPOBAHHOCTh ~ YMCHHMH  COOMIOAATh  MpaBWJIa  DKOJIOTHYCCKU
1EJICCOO0PAa3HOIO MOBEACHUSA B OBITY W TPYJAOBOW JICATCIBHOCTA B LEIAX
COXpPAHEHWsS CBOETO 3J0POBbA M OKPYKAKOIIEH TIPUPOAHOW Cpeapl, OCO3HABaTh
OMACHOCTh BO3ACHCTBHA HA )KUBBIC OPraHU3MBI ONMPEACIEHHBIX BEIECTB, TOHWMAas
cmbeicst mokazatensa [1JIK, modacHATs Ha mpumepax cnocoOBl YMEHBIIEHHS W
MPEAOTBPALLCHUS UX BPEAHOTO BO3JACHCTBHSA HA OPraHU3M YEIIOBEKA,

Uisl 00YJaoMMXCA C OrpaHUYCHHBIMH BO3MOXKHOCTAMH 3/I0POBBS: YMEHUE
MPUMEHATh 3HAHWA 00 OCHOBHBIX JOCTYMHBIX METOAAX ITO3HAHUS BEIIECTB H
XUMHUUYCCKUX SABICHHIA,

Ul CIIEMBIX W CcrnalOBHAAIAX OO0yYaromuXcsa: YMEHWE HCIOJb30BaTh
penbedHo-ToueuHyI0 cucTemy obo3HaucHuE JI. bpains and 3amucu XUMHYCCKHX

dbopmyn.



TEMATUYECKOE IVIAHUPOBAHUWE
10 KUVTIACC

HanmenoBanHe pasiesoB H TeM
Ne n/m

MpPor paAMMBI

KoanuecTBO 4acoB

Bcero

KonTpoabusbie
padoThbl

TMpakTHueckHe
padoThl

DIIeKTPOHHDBIE
(undposbie)

o0pasoBaTe/ibHbIE

pecypchbl

Pasaen 1. TeopeTnueckne 0CHOBBI OPraHMYeCcKOH XHMHH

[Ipeamet oprannyeckoi xumuu. Teopus

1.1 CTPOEHHS OPraHHYECKHX COENHHEHUN A. 3
M. byrneposa
Hroro no pazaeny 3
Pasaen 2. Yriesoaopoasl
2.1 [IpenenbHblie yrneBoaOpOabl — aJIKaHbl 2
27 HenpenenbHble yrieBoaopoabl: alKeHBbl, 6 1
' aNKaJHEHbI, aJIKHHBI
23 ApOMaTHYECKHE YTIJ1€BOAOPOAbI 2
24 [IpupoaHble HCTOYHHKH YITIEBOIOPOIOB U 3 1
' HX nepepadoTka
Hroro no pazaeny 13
Pasnen 3. Knciopoacoaepxaune opraHnyecKne coeIHHEeHHsI
31 Couptsl. @eHON 3
) Anbperuasl. KapOoHOBbBIE KUCTOTBL - 1
' Cnoxnble adupb
33 VYraesoasl 3 1




Htoro no pasaeny

13

Pa3gen 4. AsoTcoaepxamHe opraHuvecKHe CoOeHHEHHA

4.1 AMUHBI. AMUHOKHCIOTHI. benku 3
Hroro no pasaeny 3
Pazgea 5. BuicokoMo1eKy asIpHbIE COeIHHEHHS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2

OBLIEE KOJIMYECTBO YACOB I10 [1POIPAMME

34




11 KUJTACC

KoaunuecTBo yacos D/IeKTPOHHbIE
HaumeHoBanue pa3genoB H TeM (audposbie)
Ne n/nm Kontponbnbie | IIpakTHueckue
MpPOrpaMmbl Bcero oOpazoBaTe/ibHbIE
padoThl padoThbl
pecypcnbl
Pazgea 1. TeopeTuueckne 0CHOBbl XUMHH
Crpoenue atomos. [Teproanueckuii 3akoH
1.1 u ITepnoanueckas cucrema XMMHYECKUX 3
anemenToB JI. 1. Menaesneesa
| 2 Crpoenue BemecTta. MHoroodpasue 4
' BELIECTB
1.3 Xumuueckre peakuui 6 I |
Hroro no pasaeny 13
Pazgen 2. Heopranunueckass Xamus
2.1 MeTtanisl |
2.2 Hemertanbl 9 1 |
23 CBs3b HEOPraHUYECKHUX U OPraHUUECKUX 2
’ BEINECTB
Hroro no pasmeny 17
Pazgea 3. Xumusa 4 5KU3Hb
3.1 XUMHS U KU3HBb 4
Hroro no pasgeny 4
OBHIEE KOJIMYECTBO YACOB IT1O [IPOTPAMME 34 2 3







INOYPOYHOE IVIAHUPOBAHHE

10 KJIACC
KonuuecTBo 1acos DNEKTPOHHDbIE
Ne Hata urdposbIe
/n Tema ypoka Beero Kontposabubie | [lpakTHueckHe H3ydenms | oGpazoBaTEAbHBIE
padoTsl pPa00ThI pecypebt
| IIpeamer opraHuueckoi Xumuu, eé 1
BO3HUKHOBEHHE, p&BMTMe U 3HAYEHHE
Teopust cTpoeHuss OpraHUIECKNX
2 coennHeHuii A. M. bytneposa, eé 1
OCHOBHBIE NTOJIOXKEHHSL
[IpencraBieHne O KiaccHpUKaK
3 OpraHuuYecKHx pelecTs. HoMeHknaTypa 1
(cuctemarvveckasi) U TPMBHAJbHbBIS
Ha3BaHMs1 OPTAaHHYECKUX BELIECTB
4 AJKaHBI, COCTaB U CTPOEHHE, .
FOMOJIOTHUYECKHH Pl
5 MertaH v 3TaH — npocreiillue 1
NPeACTaBUTEN aTKAHOB
6 AJIKeHBI: COCTaB M CTPOEHHE, CBOIHCTBA 1
7 DTUIIEH W MPOMUIIEH — MpOCTeHmue 1
NPeACTABUTEM ATKEHOB
8 [TpakTuueckas padora Ne 1. «ITonyueHue 1 1
3TWJICHA U U3YYEHHE ero CBOHCTB»
Anxanuensl. byraguen-1,3 u
9 MeTOyraaueH-1,3. Tlonyuenue 1
CHHTETUYECKOTO Kay4dyKa 1 PE3NHBI




10

AJNIKMHBL: COCTaB H OCOOEHHOCTH CTPOECHHH,
TOMOJIOTHYECKHH psil. AUETHIIEH —
MPOCTEHLIHH NPEeNCTaBUTENb aJIKHHOB

11

Bbluvcienus no ypaBHeHHIO XMMHYECKOH
peakuHn

12

Apenbl: 8eH301 U TONyos. TOKCHYHOCTB
apeHoB

13

I'eHeTH4eckas CBI3b YrjaesoJOpoaoB,
MPpHHAAJICKAIIUX K PA3JIHIHBIM KJIaCCaM

14

IIpuponnble HCTOYHUKH YITIEBOAOPOIOB:
NMPUPOAHBIN ra3 U NONyTHbie HePTIAHbIE
rasol, HeTb U NPOYKTbI €€ nepepadoTkH

ITpupoaHbIe HCTOYHHKH YIIIEBOJOPOIOB!
NPHPOAHBII a3 N MOMyTHbIE He(TAHBIE
ra3el, HeTh U IPOAYKTHI €€ nepepadboTku

16

KontponbHas paborta o pasaeny
«YTrneBoaopoaph»

17

Hpe,ueJIbele OIHOATOMHBIE€ CITHPTHI:
MCTAHOJI 1 3TaHOJI. BOIIOpOZlHaﬂ CBA3b

18

MHoroaroMHble CIIUPTHI: STUICHIIIUKOJIb H
FTHOEPHH

19

®eHo: CTPOCHUE MOJICKYJIBI, cbuanecme
1 XUMHY€CKHE CBOIHCTBA, MPpUMEHEHUE

20

Anpaeruasl. Gopmanbaeria u
aueranbaerua. AueToH

21

OnHOOCHOBHEBIE NIpeneNbHble KapOOHOBEIE
KHCJIOTBL: MYPaBbHHAsl H YKCYCHas

22

IIpakTnueckas padora Ne 2. «CpoiicTsa




pacTBOpa YKCYCHOI KUCIOTBD)

CreapyHOBas U OJIEMHOBAS KUCJIOTHI, KaK

23 MpeACTaBUTENN BBICILIMX KAPOOHOBBIX
KUCIIOT

n4 Mpbisia Kak COM BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MOIOLIEE ACHCTBUE
CrnoskHble 3(PUPHI KaK MPOH3BOAHbBIE

25 KapOOHOBBIX KUCIOT. [UAPOIH3 CIOXKHBIX
3¢hupoB

26 ZKHprI FHAPOJIN3, IPUMEHEHUE,
O1OJIOrHUY€ecKas pPoOJib KUPOB
VYTraeBoabl: COCTaB, KIACCU(HKALIHS.

27 BaxHeH1ne npeacTaBUTENN: INIKOKO3a,
(bpykTo3a, caxaposa

28 KpaxMan u nemmoso3a kak npupoaHble
NOJIUMEPBI
KontponbHas pabota no pazaeny

29 «Kucnopoacoaepkalire OpraHu4eCcKre
COCAMHEHUS»

30 AMHHBI. METHJIAMUH U aHHJIHH
AMUHOKHCIIOTH KaK aM$oTepHBIe

31 OPraHu4YeCKUE COEINHEHHUS, HX
dunonorndeckoe 3HaueHue. [lenTuasl

19 benku kak npupoaHbie
BBICOKOMOJIEKYJIIPHbIE COeAMHEHHS

13 OCHOBHBIE MOHITHS XHUMUHH
BbICOKOMOJIEKYJIIPHBIX COCUHEHMH

34 OCHOBHBIE METO/IbI CHHTE3A




IMnacTmaccel, Kay4yKy, BOJIOKHA

BBICOKOMOIJIEKYJISIPHBIX CO 11515 (315058

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KUJTACC

Ne
n/n

Tema ypoka

Koaun4ecTBo 4acos

Kontposbhbie

Bcero
padoThbl

IIpakTH4YeckHe
padoThl

JdaTa
H3y4YeHHH

JJIeKTPOHHbIE
uHpoBbIe
odpa3oBaTejibHbIE

pecypcbl

XHUMHUYECKHIt 37IEMEHT. ATOM. DJICKTPOHHAsI
KOH(MrypaLus aToMOB

ITepuonnueckuii 3akon 1 INMeproanueckas
CUCTEeMAa XUMHUECKHX 3nemenTos [, M.
Menaeneesa, ux CBA3b C COBPEMEHHOM
TEOPHEH CTPOEHHA aTOMOB

(V%)

3aKOHOMEPHOCTH H3MEHEHHSI CBOHCTB
XHMHUUYECKHX IJIEMEHTOB H HX COCAHHEHHH MO
rpynnam u nepuonaM. 3HauyeHue
nepuommecxoro 3aKOHA U CUCTEMbI
xumuueckux snementoB J|. M. Mengeneera B
PasBUTHH HaAYKH

CrtpoeHue BewecTra. XUMHUECKAA CBS3b, €€
BHIbl, MEXaHH3MBI OOpa30BaHUs

KOBaJIEHTHOH CcBA3U. Bonopoanas ces3b

BaneHTHOCTH. DNIeKTPOOTPHLIATEIBHOCTS.
Crenens oxkucneHus. Bemecrsa
MOJIEKYJIIPHOTO M HEMOJIEKYISIPHOTO
CTPOEHUS

[ToHaTHE O AMCMEPCHBIX CHCTEMAX.
HcTHHHBIE H KOJUIOMAHBIE PACTBOPBL
MaccoBast 10N BELECTBA B PACTBOPE




Knaccudukaus 1 HOMEHKIATYpa
HEOPraHM4YeCKHUX COeAMHEHHUI. [ eHeTnueckas
CBSI3b HEOPraHMUYECKUX BELIECTB, Pa3INYHbIX
KJIACCOB

Kraccuduxauns XUMHU4eCKHX peakiuii B
HEOpPraHUYeCKOH ¥ OpraHn4ecKkoi XHMHH.
3aK0H COXPAHEHHs] MAacChl BELIECTB, 3aKOH
COXPaHEHHs! M MPEBPALICHUS SHEPTHH NIPH
XUMHYECKHX PEeaKIsIX

Ckopoctb peakiini. OOparvMble peaklMH.
XHUMHUYECKOE PaBHOBECHUE

10

IpaxTuyeckas padota Ne 1. «BausiHue
pa3aH4HbIX (JaKTOPOB Ha CKOPOCTh
XUMHYECKOH peakLumy

11

JnexTpoautHueckas auccounanus. [oustue
0 BogopoaHoM mokasaresne (pH) pactsopa.
Peakumu nonHoro obmena. ['napomns
OPraHMYECKHX U HEOPraHN4YeCKHX BEIIECTB

12

OKHUCIUTETbHO-BOCCTAHOBUTEBHBIC
peakin. [ToHsTHE 00 31EKTpOIH3E
pPacILUiaBOB H pacTBOPOB COJICH

13

KontponbHas pabota no pasneny
«TeopeTnyeckne OCHOBb XMMHHWY

14

Metannel, ux nojoxkenne B [leproandeckoii
CHCTEME XMMHYECKHX 3JieMenToB [, U.
MeHnpeneeBa U 0cOOCHHOCTH CTPOSHUS
aromoB. O01rie Gpu3nyecKue CBOMCTBa
METAJIJIOB




CrnaBbl MeTaUIOB. DIEKTPOXUMHUECKUH psin
HaIPsLKEHHH METaIOB

16

XHMHYEeCKHE CBONCTBA BaXKHEHMLLIHX
MeTannoB (HaTpui, Kanuii, KanbUWii, MAarHuii,
AMFOMHUHKIT) U UX COeIMHEHUH

17

XuUMHYECKHE CBOHCTBA XPOMA, MEII H UX
COEeIUHEHUI

18

XuMH4yeckre CBOMCTBA IIHHKA, skejne3a H HX
COeIUHEHUI

19

[IpakTuyeckas padora Ne 2. "Pewenue
IKCNEPHMEHTANIbHbIX 3334 M0 TEME
«Merannibi»"

20

HeMertanmbl, X TTOJOKEHHE B
[leproanyeckoii CUCTEME XUMUYECKUX
snemenToB [. 1. Mernneneena u
0COOEHHOCTH CTPOEHHS aTOMOB

21

PdusnyecKue CBOHCTBa HEMETAIUIOB.
ANIOTPOIHA HEMETANIIOB (Ha IIpUMepe
KHCopona, cepsl, pocdopa u yriepona)

22

XUMHYeCcKHe CBOHCTBA rajIOreHOB, Cepbl U UX
COEIMHEHHH

23

XumMuueckHe CBOHCTBa a3ota, Pocdopa v mux
COeIMHEHHH

24

XHUMHYECKHE CBOHCTBA yriiepoa, KpeMHHS U
HX COeTUHEeHHH

25

[IpuMeHeHHe BaXXHENHLLIMX HEMETAJIJIOB U MX
COEIMHEHUH

26

O0o0umenHe U CUHCTEMAaTH3a U 3HAHUH 10




teme «Hemeraruiely. Beruncnenust o
YPaBHEHUAM XUMUYECCKUX PEAKLUH 1
TePMOXHUMHUYECKHE PACUETHI

IIpakTuueckas padora Ne 3. «Pewenue

27 3KCIICPUMEHTAJIbHBIX 337134 [0 TEME 1
"HeMeTasnsl"»
)8 Kontponbhas pabora no teMaM « MeTayIb» !
u «Hemeramibny
29 Heoprauuueckue 1 opraHU4eCKHe KHCIOTBL 1
‘ Heoprauuueckiie 1 opraHnueCKe OCHOBAaHHUS
AMdoTepHble HeopraHu4eckue u
30 OpraHH4YeckHue coeanHeruns. I'eneTnyeckas 1
CBA3b HEOPraHUYECKUX U OPraHU4eCcKrX
BELIECTB
Ponb xumuu B 00€CIIe4eHUH 3KOJIOTHYECKOH,
31 JHEPreTUHECKOH U MuiLeBoi 0e30MacHOCTH, 1
pa3sBuUTHH MEAHULIMHBI
[Ipencrabnerust 00 OOLIMX HAYYHBIX
32 NPUHLMIIAX IPOMBILLICHHOTO ITOMy4eHUs 1
Ba)KHEUIHX BEIECTB
33 Henosek B MHPE BELIECTB U MAaTEPHUAIOB 1
34 XuMus 1 310POBLE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[IPOTPAMME







YUYEBHO-METOMNYECKOE OBECIIEYUEHHUE
OBPA3OBATEJ/IbBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIA YYHEHUKA

» Xumus / ['abpuensn O.C., Octpoymos U.I'., CnagkoB C.A., AKITHOHEPHOE

00IECTBO «H3parenbcTBO <<HI)OCBCI.I.[€HH6»

METO/IMYECKUE MATEPHUAJIBI V1A YUUTEJIA

1. O.C.I'abpuensan, ['.I" JIsicoBa «XuMus MeTtoaundeckoe mocodune — 6a3oBbli
ypoBeHb» - M.: JIpocda 2022 ron.

2. O.C.I'abpuesnsan, M1.I'. OctpoymoB, «OO61iass XuMHA B TecTax, 3a/ayax,
ynpaxuenusx. 11 kmace» — M.: Jlpoda, 2023 roa.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KonTtponbueie U npoBepouHbie paboThl K yueOHuKY». — M.: JIpoda, 2021 r.
4. O.CI'abpuensan, "I JIvicoBa, A.I' Beenenckas «Xumus 11 knacc:
HacrtonbHas knura ans yuurens». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuengn, I'.I" JInicoBa, A.I'. Beeneuckas «Xumug 11 knace:
HacrosibHas kuura i yuntens». Yacrs 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Peweros, U.I".OctpoyMoBa «3agaun 1o XuMHAHA U
crocoObl ux pewmeHuss» - M.: «/lpodar, 2021rox.

7. B.I'. Jlenucora «XumMus 11 knacc moypouHsbI€ MIaHkl 110 yUeOHUKY
O.C.I'abpuensana, [.I" JIsicoBoii» - Bonrorpag» Yuutens 2018roa.

8. M. A Pabora, Y KO .Hesckas, P.B.JIunko «Tectol mo xumuu 11 kimace», - M.



Oxk3amen, 2019r.
9.9. O.CTabpuensu, LI .octpoyMoB « XMMHUYECKUI IKCOICPUMEHT B 11Koje 11

knace»; - M.: Ipoda. — 2019 ron.

HUP®POBBIE ObPA3OBATEJILHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « XUMUA» U CaUT AT yUHTENSA «51 MOy Ha YPOK
XUMHAMW»

http://him. 1 september.ru Equnas komuekuus [TOP: TIpeameTHas Ko Kiust
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcnepuMeHThl; xumusi. Komnekuus Poccuiickoro o0ueodpa3oBaTenbHOro
noprana

http://experiment.edu.ru AJIXUMHUK: caiit JL.FO. AnukOepopoii

http://www alhimik.ru Beepoccuiickas onumnuana KOjIbHUKOB 10 XUMHUU
http://chem.rusolymp.ru Opranvueckast XuMusi: SIEKTPOHHBIM yueOHUK Jist
CPEOHEHN LLIKOITBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUH: JICKTPOHHBIH YUCOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIIEMK: XUMUSs
http://www.chemistry.ru JlucTaHIIHOHHAS OJIUMITHAAA 11O XUMUH:

TEJIEKOMMYHUKALHOHHBIN 00pa3oBaTe/IbHBINA MPOCKT


http://www.chemnet.ru
http://him.lseptember.rn
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru
http://www
http://chem.rusolymp.ru
http://www.chemistry.ssu.samara.ru
http://www
http://www.chemistry.ru




