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OCHOBHOTr0 00u1ero o6pazoBaHus
no yuyebHOMY npeaAMeTy « XUMHs»
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HOACHUTEJIbBHAS 3AIIMCKA

[IporpaMma nmo XMMHUU Ha YpOBHE cpeaHero oOiero oOpa3oBaHusi pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuu B
Poccuiickoit ®enepaunuu», TpeOOBaHUN K pe3ylibTaTaM OCBOCHHS (eaepanbHOM
o0Opa3oBaTeIbHOW MpOrpaMMbl  cpexHero obmiero ooOpasoBanus (POII COO),
npeAcTaBiIeHHbIX B DefepalibHOM TOCYyAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE
COO, c¢ yuérom KoHuenmuu mnpenogaBaHuss ydeOHOro mnpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit @enepaiuu, pearnu3yrolMX OCHOBHBIC
oOpa3oBaTeyibHble MPOTrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®@eneparun Ha nepuon a0 2025 roma» (Pacmopsbkenue
[TpaBurenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3pabOTKe MPOrpaMMbl M0 XUMHUHU, K ONPEAEICHUI0 001Iei
cTpateruv oOy4YeHUsl, BOCIUTAHUA M PA3BUTHUS OOY4YaIOIIMXCS CPEeACTBAMU Y4e€OHOTO
npenmera «Xumust» s 10-11  kjmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIH
koHIentyaiapHple TonoxkeHus DOIOC COO o B3auMOOOYCIOBICHHOCTH IIEJCH,
COZIepKaHUsl, pe3yJabTaTOB OOy4YeHUS] UM TpeOOBaHUNW K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

Xumuyeckoe 00pa3zoBaHHE, IMOIYy4aeMOe BBIMTYCKHUKaMU 0O01Ie00pa3oBaTEIbHOMN
OpraHu3alluy, SBISETCS HEOThEMJIEMOW 4YacThl0 HUX 0O0pa3oBaHHOCTH. OHO CIIYKHUT
3aBEpIIAONIMM JTAlloOM pealn3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX ILIEHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHUS.
OTH IICHHOCTHU KacaroTCs MO3HAHUS 3aKOHOB MIPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS
u oOmIel KyJIbTypbl YEJIOBEKa, a TaKKe PKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3J0pPOBbIO U TpHUPOAHON cpene. Peamusyercss xumuueckoe oOpa3oBaHuUE
oOyyJaroluxcs Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUsl CPEACTBAMHU Y4EOHOTO
npeamMeTa «XUMHS», COIEPKAHUE U MOCTPOCHHE KOTOPOro OMpENeNIEHbl B Mporpamme
M0 XMMUHU C YU4ETOM ceNU(PUKA HAYKH XUMHH, €€ 3HAUEHUsI B O3HAHUU MPUPOJIBI U B
MaTepuaJbHOM XU3HM OOIlEeCTBA, a TaKKe C y4E€TOM OOIIMX IIeJie M MPUHIHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/lHero oOiero oOpa3oBaHuUs
B Poccuiickon @enepanum.

XuUMHUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT oco0ylo poib B
COBPEMEHHOM IMBUIIM3AIMU, B CO3JaHUHU HOBOM 0a3bl MaTepUalibHOW KynbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JJaHME ILEJIOCTHOTO TMPEJCTaBICHUs] 00 OKPYXKalIIeM MHpE Kak O €IUHCTBE
NpUPOJIbI M 4YeJoBeKa, KOoTopoe (OopMUpYETCSs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOUIEr0 MHpaA, OCO3HAHUS B3aUMOCBSI3U MEXKITY
CTPOECHHMEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTAMU MPUMEHEHUS .

TecHo B3aUMOJEWUCTBYSI C APYTMMU €CTECTBEHHBIMHM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacThbIO MHPOBOM KYyJNbTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCIELIHOIO



Tpyla U SKM3HU KaxJaoro uwieHa oOmectBa. CoBpeMeHHass XHMHUSI Kak Hayka
co3ujJaTeabHas, KaKk HayKa BBICOKUX TEXHOJIOTUI HaMpaBjieHa HA pelieHre ra00albHbIX
MpoOJieM YCTOMYMBOTO PA3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUYECKOM,
MUIIEBOM, FIKOJIOTUUECKON 0€30MaCHOCTH U OXPaHbI 3JJ0POBbS.

B cootBeTcTBUM € OOMIMMHM UEISIMU U MPUHLUUINAMH CPEIHEro OOLIEro
oOpa3oBaHus cojepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BBIA ypOBECHb
U3yYCHHUs) OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOJITOTOBKY
o0y4Jaromuxcs, HeOOXOAUMYIO0 UM [Jisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEUIHOTO BKJIFOUEHHS B JKU3Hb COLIMYMa, MPOJIOJLKEHUSI 00pa30BaHUs B Pa3IMUHBIX
00J1aCTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsitoniuMu ~ npeaMera  «XUMUS»  SBISIIOTCA  0a30Bble  KypCchl  —
«Oprannueckass xumusi» u «OOmass W HEOpraHuyeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKu: cHUCTeMa
3HaHUH TI0 HEOpraHMYecKoW XumuH (C BKIIOYCHHEM 3HAHWA W3 OOIICH XUMUHU) H
oprannueckor xumuu. DopmupoBaHHE NAHHOW CHUCTEMbl 3HAHUW NIPU U3YYECHUU
npeamMera 00ecreyuBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOT0oOpas3usi BEIIECTB
Ha OCHOBE OOIIUX MOHSATUM, 32aKOHOB U TEOPUN XUMUM.

Ctpykrypa coxaepxkaHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuueckas xumus» chopMUpOBaHa B MporpaMMe [0 XHMHU Ha OCHOBE
CHUCTEMHOI'0 MOJIX0/1a K U3YyUYEHHUIO0 YUYEOHOTrO Marepualna U 00yClIOBIIEHa UCTOPUUYECKHU
000CHOBAaHHBIM Pa3BUTUEM 3HAHUI HA ONMpPEACIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B
KypCce€ OpPraHMYeCKOM XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUH CTPOCHUSI OPraHUYECKUX COCAMHEHUN, & TAKXKE HA YPOBHE CTEPEOXMMHUYECKUX
U DJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuU BemiecTB. CBeaeHUs 00 HM3y4aeMbIX B
Kypce BellleCTBax Aal0TCsl B Pa3BUTUU — OT YIIIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCJWHEHUM. B Kypce OpraHMdeckod XWMHHM TIOJY4YarOT Pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs IE€pBOHAYATIBHBIC
MpEACTaBICHUS O XUMHUYECKOW CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUUYECKON PEAKIUU.

[lonx HOBBIM yriaoM 3peHus B mOpeaMmeTe «XuUMHS» 0a30BOr0  YpOBHS
paccMaTpuBaeTCsi M3YUYEHHBIM HA ypOBHE OCHOBHOro oOmiero oOpa3oBaHuUs
TEOPETHUUECKUN MaTepuanl U (PaKTOJIOTHUYECKUE CBEACHUS O BEUIECTBAX U XUMHYECKOU
peakiuu. Tak, B wyactHocTH, B Kypce «OOmas W HeopraHuyeckass XHUMHSI»
0o0y4YaroluMcsi MPEOCTABIAECTCSI BO3MOKHOCTh OCO3HATH 3HAYEHUE MEPUOIUUYECKOTO
3aKOHAa C OOILETEOPETUYECKUX M METOAOJIOTMUYECKUX TMO3ULIMM, TIy0Ke TMOHSITh
HUCTOpPUYECKOE M3MEHEHHE (YHKIMM STOro 3akoHa — OT obOoOmaromet 10
OOBACHSIOIIEH U MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHUW O BaXKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH,
CBOWMCTBAaxX W IPUMEHEHHHM, a TAKXKE O XHMHUYECKUX PEaKUUAX, HUX CYUHOCTH H



3aKOHOMEPHOCTSAX TpOTeKaHus nomoiHseTcs B Kypcax 10 m 11 kmaccoB sneMeHTaMu
COJIEpXKaHUs, UMEIOIIUMH KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapaKTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUHU C IPYTMMU HayKaMH, PacKpbIBAIOT €€
pOJib B IO3HABATEJIbHOW U MPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHS K MPOLECCY TBOPYECTBA B OOJACTHU TEOPUU U MPAKTHUECKUX
MPUIOKEHUM XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYUMBIX NpPOoOJeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIUBATh
nH(popMaLNIO U MPUMEHSTH €€ ISl MOMOJHEeHHS 3HAHUW, PEUICHUS WHTEIJICKTYalbHbIX
U J3KCIIEPUMEHTAIbHBIX HCCIEAOBATEIbCKUX 3adad. B uenom coaepkaHue y4eOHOro
npeamMeTa «XUMUS» JAHHOTO YPOBHS U3YUYEHHUS OPUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y
0o0y4Yaroluxcss MUPOBO33PEHUECKON OCHOBBI [JIsi MOHMMaHusi (GuiaocoPpckux wuaei,
TaKuX Kak. MaTepHalbHOE EIUHCTBO HEOPTaHMYECKOTO M OPraHu4ecKoro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOEHUEM, I[103HABAEMOCTD
MPUPOJIHBIX SBJICHUHN MYTEM HKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEXKAY HOBBIMU
(dakTaMu U TEOPETHUYECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPoOJIeM, a TakKe MpoOjeM COEpeXeHHUS IHEPIETUUYECKUX PECYpPCOB,
CBIPbsI, CO3J]aHUsI HOBBIX TEXHOJOTUM U MaTEPHUAIIOB.

B muiane peuienust 3a1ady BOCIUTAHUS, Pa3BUTHUS U COLMAIMA3AIMU O0YYAOITUXCS
NPUHATBIE MPOrpaMMON MO XHUMHHM MOJXOAbl K OMNPEACIICHUIO COACpKaHUS U
MOCTPOCHUS MpeaMeTa MpeaycCMaTpuBaloT (OPMHUPOBAHHE YHHUBEPCAIBbHBIX Y4EOHBIX
JNEUCTBUM, HUMEIMNUX 0a30BO€ 3HAYEHUE [JIsi PA3JIMYHBIX BUIOB JIESTEIBHOCTH:
peuieHusi nMpooiieM, MOKCKa, aHalnu3a U 00paboTKu MHPOPMAIUMK, HEOOXOAUMBIX IS
NpuOOpETEeHHs]  OMbITa MPAKTHUYECKOM W HUCCIEAOBATEIbCKOW  JEATENbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMUM.

B npaktuke nmnpenojgaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOHIETO
00pa3oBaHMs, TaK U Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHMs, MPH OMPEACICHUU
COJIEpXKATEIBbHON  XapaKTepUCTHUKUA 1eJed H3ydeHHs] TMpeaMeTra HalpaBlICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO TMpU3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKOW HAyKH Kak oOOJaCTh COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKOU
NESATETLHOCTU YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJAMYECKOM TOUYKU 3pEHUs] TAaKOW MOAXOJ K OINPESICHUIO Ielied H3y4eHUs
MpeAMETA SIBJISIETCS BIIOJHE ONMPAaBIaHHBIM.

CorynacHo JaHHOM TOYKE 3pEHHsI TJaBHBIMU LEISIMU HW3Y4Y€HHUs MpeameTa
«Xumusn» Ha 6azoBoM ypoBHe (10 —11 xi1.) sBIsIFOTCA:

e (opMHUpOBaHUE CHUCTEMbl XMMUYECKHNX 3HAHUN KaK BaKHEHUINEH COCTABIISIIOIICH
€CTECTBEHHO-HayYHOW KapTUHBI MHpA, B OCHOBE KOTOPOW JEXaT KIIOYEBbHIE
MOHATHUA, (PyHIaMEeHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKAa HAYKH,
YCBOEHHUE u MMOHUMAaHHE CYIIHOCTH JOCTYIHBIX 000011eHn



MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHUE C HCTOPUEH MX pPa3BUTHUS U
CTAHOBJICHUS;

e (opMHpOBaHHE W PA3BUTHUE TMPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUSA
BEILIECTB U XMUMHUYECKUX PEAKUUM, HEOOXOAUMBIX JJIsi MPUOOPETEHUS YMEHUU
OPUEHTHPOBATHCS B MUPE BEUIECTB U XMMUYECKHUX SIBIICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON U TOBCEAHECBHOM KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
00BSICHEHUEM XMMHUYECKOT0 KCIIEPUMEHTa, COOI0ICHUEM MPaBUil 0€30MacHOTO
oOpaIleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, conxepxaTeiabHas XapaKTepUCTHKA LeJIed W 3aJad H3Yy4YeHHUs
npeaMeTa B MporpamMme Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUH C
HOBBIMU TMPUOPUTETAMU B CHUCTEME CpeaHero obmiero oOpa3zoBanusi. CerojHs B
MPENOJaBaHUM XUMHHM B OOJIbIIEH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTHUECKOU
KOMIIOHEHTE COJIepkKaHus OOy4eHHs!, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHUKA
001eo0pa3oBaTeIbHON  OpraHW3alluM, BJIAJCIONIETO HE HAO0OpOM 3HAHWUM, a
(YHKIIMOHAIBHOW TpaMOTHOCTBIO, TO €CTh CHOCO0aMH U YMEHUSMH aKTHUBHOTO
MOJIyYEHHUs 3HAaHUN U MPUMEHEHUSI UX B PEallbHOM >KU3HU JUISl PEeLICHUS MPAKTUYECKUX
3a/1ay.

B cBsi3u ¢ 3TUM npu HU3ydyeHHH TpeAaMeTa «XHUMHUS» JOMUHUPYIOUIEE 3HAUCHUE
MpuOOpETaIOT TaKUE LMY U 3a/1a4H, KaK:

aganTanus oOydYalollUXCid K YCIOBUSM JIMHAMUYHO pPa3BHUBAIOILIETOCS MUpA,
(dbopMupoBaHUE MHTEIJIEKTYalbHO PA3BUTOM JTUYHOCTH, TOTOBOIM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY HMPUHSTHUIO TPAMOTHBIX PEIIEHUNA B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMuUpoOBaHUE Y 00YYAFOIIUXCS KIFOUYCBBIX HABBIKOB (KIFOYCBBIX KOMITCTEHIIH),
MMEIONINX YHUBEPCAIIbHOE 3HAYCHUE JJISI PA3IMYHBIX BUJOB JACSITEIBHOCTH: PEIICHUS
npoOneM, IMoOucKa, aHanu3a u o0paboTku wuHbOpMaUM, HEOOXOAUMBIX JJIs
NpuoOpETEeHUsI OMbITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT BaXKHOE MECTO B MO3HAHUU
XUMHUHU, a TaKXe sl OIEHKU C TMO3ULUM IKOJOTMYECKOW Oe30MacHOCTH XapakTepa
BIIMSHUS BEIIECTB M XMMHMUYECKUX IMPOIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTUE T[IO3HABATEIbHBIX HMHTEPECOB, MHTEIUICKTYalbHBIX W TBOPYECKUX
crocoOHOCTel 00yYaroIMXCsi: CIOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTb HOBBIE
3HaHUSl [0 XUMHUU B COOTBETCTBUM C JKU3HEHHBIMH MOTPEOHOCTSIMH, HUCIOJIH30BATh
COBpPEMEHHbIE HWH(POPMAIIMOHHBIE TEXHOJOTMHM JUIsl MOMCKAa W aHalu3a Yy4eOHOU u
Hay4YHO-MOMYJISIPHOW HHPOPMAIIMN XUMUYECKOTO COJIEPHKAHUS

dbopmupoBaHue U pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTMYECKOIO
MBIIUICHHS, HAOJIOAATENIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO



HEOOXOMMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHWU U TIPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA,

BOCIIUTAaHUE y  OOydalmuxcs  YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAMPABJICHHOCTH XUMHUHU, €€ BaXXHOW POJIM B PEHICHUU TIIOOATBHBIX MPOOIEM
paIMOHAILHOTO TPUPOJIOTIONB30BAHMSI, TIOTIONTHEHHSI JHEPTETHUYECKUX PECypCcoB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONICHHWS] K TPHUPOJIE ¥ CBOEMY 370pOBBIO, a TaKKe NPHOOPETCHUS OIbITa
WCTIOJIb30BAHMS TONYYEHHBIX 3HAHWW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIUSX, CBA3aHHBIX C XUMUYECKUMH SBIICHHUSIMH.

B yueObHOM maHe cpemHero oOuiero oopazoBaHus mpeaMer «Xumus» 0a30BOro
YPOBHS BXOAWT B COCTaB MPEeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC TIPEIMETHI».

OOmiee 4KMCIIO YacoB, OTBENEHHBIX IS W3YUYEHUS XUMHH, Ha 0a30BOM YpPOBHE
cpenHero oomero odopasosanus, coctasisieT 68 yacos: B 10 kmacce — 34 yaca (1 gac B
Hezaemo), B 11 kimacce — 34 yaca (1 gac B Heneno).



COIEPKAHUE OBYUYEHMUSA
10 KIIACC
OPT'TAHUYECKAS XUMUA

Teopernvyeckue OCHOBBI OPraHUYECKOM XUMUH

[IpenqmeT opraHMYeCcKOM XMUMHM . €€ BOSHUKHOBEHUE, PAa3BUTUE U 3HAUYCHUE B
MOJyYEHUN HOBBIX BEHIECTB M MATEPHUATIOB. Teopusi CTPOCHHS OPraHUYECKUX
coenuHeHuit A. M. BytnepoBa, e€ ocHOBHbIE MO0KEeHUS. CTPYKTYpHbIE ()OPMYIIbI
OpPraHMYeCKUX BelIeCTB. [oMomorusi, wu3zoMepuss. XUMHAYECKas CBSI3b B
OPraHUYECKUX COCIMHEHUSX — OIMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenue o knaccuukauu OpraHMveckux BemecTB. HomeHkinarypa
OpPraHWYECKUX COCIUHCHHWH (cHcTeMaTHdecKas) W TpPUBHAJIbHBIC Ha3BaHUS
BAXKHEHUIINX MPEICTABUTENICH KJIACCOB OPTaHUYECKUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOABl W3YyYEHUS BEUIECTB W WX MPEBPALLCHHIA:
O3HAKOMJICHHE C O0pa3liaMy OpraHMYeCKUX BEIIECTB W MaTepHallaMd Ha HX
OCHOBE, MOJCIHPOBAHUE MOJEKYJ OpPraHUYEeCKUX BEIIECTB, HAONIOJECHUE U
ONMCAaHUE JTEMOHCTPALMOHHBIX OMBITOB [0 MPEBPALLICHUIO OPTAHUYECKUX BEIIECTB
NpH HarpeBaHuu (IUIaBJICHUE, OOYTIIMBAHKUE U TOPCHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOCHUE, TOMOJIOTMYECKMU pan. MeraH u 3TaH —
MpPOCTEHIINEe MPECTaBUTENN AalIKaHOB: (U3UYECKUE U XUMUUYECKHE CBOMNCTBA
(peakiuu 3aMelICHWS W TOPCHUS), HAXOXJICHWE B TNPUPOJE, IONyYCHHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psifl. DTUJICH U MPONUIEH —
MpOCTEHIINe MPECTaBUTENN AJIKEHOB: (U3UYECKHUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUSA, TaJOMEHUPOBAHUS, THUApPATALMH, OKHUCICHUS U
MOJTUMEPHU3AIINH ), TIOJTYUYCHHUE U TIPUMEHEHUE.

Anxamuensl. OyramumeH-1,3 u metunOyramgueH-1,3: crpoeHme, BakHEHTIHE
XAMUYECKUE CBOMCTBa (peakmus mosmMepu3anuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKWHBI: COCTAaB U OCOOEHHOCTHU CTPOCHHMS, TOMOJIOTHYECKUHN psl. ALICTUIICH
— TMPOCTEHIIUN MpPEICTaBUTENb AJKUHOB. COCTaB, CTPOCHHE, (PUIMUECKUE U
XAMUYECKUE CBOMCTBa (pEaKIMy THIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIH,
TOPCHHUS), TIOJTYYCHHE U IPUMCHEHUE.

Apenbl. beHzoin: cocrtaB, ctpoeHue, (pU3UUECKUE M XMMHYECKHUE CBOMCTBA
(peakiuu TaJlOreHUPOBAHUS U HUTPOBAHUSA), MOTYICHHE W MPUMEHEHHE. 101)0.1:
cocmas, cmpoenue, (usuueckue U  xumuveckue  ceoticmea  (peakyuu
2A/I0CEHUPOBAHUST U HUMPOBAHUA), NOIYUeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTHdecKkas CBsI3b MEXKIY YTJEBOJOPOJAMH, MPUHAICKAININUMU K
Pa3IUYHBIM KJIacCaM.

[IpupoaHbple HCTOYHMKH YIIIEBOAOPOJOB. lIpuponHblid Ta3 W NOMYyTHBIE
HedTsHbie ra3sl. Hedth u €€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPEeroHKa, KPEKHWHT (TepMHYSCKHN, KaTaIUTHYSCKUi), mupoiu3. [IpoaykTel
nepepaboTku HePTH, UX NPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbII
YTOJb U MPOJYKTHI €ro NepepadoTKH.

OKCNEpUMEHTANIbHBIE METOJbl HM3Yy4YeHHUS BEIIECTB U HX IPEeBpalllCHUMN :
O3HAKOMJIEHHE C o0pa3liaMl IUIacTMAacC, KaydyyKOB M PE3HUHbI, KOJUICKIUH
«Hepte» u  «Yromp»,  MOJETUPOBaHHWE  MOJEKYJ  YIJIEBOJOPOJOB U
raJloOreHOMPOU3BOHBIX, MPOBEICHUE MPAKTHYECKON pabOThl: MOJyUYEHHE ITHIICHA

Y U3YYEHHE €0 CBOMCTB.

Pacuérnbie 3anaum.

BbunciaeHuss 1o ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKLIHH IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOT'O U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucsiopoaconep:kamme opranuyeckue coeAMHEHH s

[IpenenbHble OOHOATOMHBIE CHHUPTHI. METAHON M 3TaHOJ. CTPOCHUE,
bu3nyecKue W XUMHYSCKHE CBOWCTBAa (peakiMh C aKTUBHBIMH METaJUIAMH,
raJIoreHOBOZIOPOJIaMH, TOPCHHE), TpUMEHEHUE. BOJOpOAHBIC CBSA3H MEXKIY
MOJIEKYJIAMU CIIUPTOB. JIeliCTBME METaHOa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHbIE ~ COUPTHI. OJTWIEHIVIMKOJIb W  [JULEPUH. CTPOCHUE,
du3nYecKue ¥ XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTaJlJIaMH, KadeCTBEHHAs peakiusi Ha MHOTOATOMHBIC CIUPTHI). JledcTBue Ha
OpraHu3M 4esioBeka. [I[puMeHeHne rauuepruHa U STUIICHTJIAKOIIS.

@deHoJI: CTPOCHHE MOJICKYNbl, (PU3HMUECKHUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts (henona. [Ipumenenue denona.

Anpnerunsl U kemowusvl. DopManpaerui, aueTalbACTHA. CTPOECHUE,
buU3NYECKUEe U XMUMHYCCKHE CBOMCTBA (peakluy OKUCIICHUS W BOCCTAHOBJICHUS,
Ka4eCTBCHHBIC PEaKIUH ), MOTYICHHE U TIPUMEHEHHE,

OnHOOCHOBHBIE MpeJieTbHbIE KAapOOHOBBIE KHUCIOTH. MypaBbUHAS U
YKCYCHas KHCJIOTBI: CTPOCHHE, (PU3NYCCKUE M XUMHUYCCKHE CBOMCTBa (CBOMCTBA,
oOIIme I KJlacca KUCIIOT, peakius dTepuHUKaIum), MOJydeHUE W MPUMCHCHHE.
CreapuHOBasi U OJICMHOBAsl KUCJOTHI KaK MPEJCTaBUTENHN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICHIUX KapPOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEUCTBUE.

Cnoxnbie 3(Qupbl Kak MTPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxkHbIX 3pupoB. XKupsl. I'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb )KUPOB.



YraeBonmpl:  cocTtaB, Kiaccupukamus ~— yriaeBomoB  (MOHO-, OU- W
nojiucaxapuibl). [IF0K03a — IPOCTEHITUN MOHOCAXapHua. OCOOCHHOCTH CTPOCHHUS
MOJICKYJIBI, (U3WYECKHE H XUMHUYCCKHE CBOHCTBA (B3aMMOJCHCTBHE C
rugpokcuom menu(ll), oxuciienne amMmmMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HaXOXKJICHHE B TPUPOJC, NPUMEHEHHE,
ounonornueckas poisib. Dorocunre3. PpykTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u memiroiio3a Kak NMpupoaHble mouMepbl. CTpoeHHe Kpaxmaia H
HeJUTI003b1.  DU3NYecKre ©W XHMHUYECKHE CBOWCTBA Kpaxmaya (THIpOJH3,
Ka4eCTBCHHASI PEAKIUS C HOIOM).

DKCIepUMEHTAIbHBIE METOJbI HM3yYeHUS BEIIECTB M HUX IPEBpAIlCHUM :
NpoBeJICHUE, HAOJIOACHWE M ONKMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB. TOPCHHE
CIHMPTOB, Ka4YeCTBECHHBbIC PEAKIIMHM OJHOATOMHBIX CHUPTOB (OKUCIICHHWE 3TaHOJNA
okcumom wmeau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJCHCTBHE TJIMIICPUHA C
rugapokcuom Meau(ll)), ampaernaos (OKuCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom Mmemu(ll), B3ammomeilicTBHe Kpaxmajiga C HMOIOM),
MPOBEJCHUE MTPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

BbrunciaeHuss 1o ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIISCTBA WM MPOJYKTa PEAKIUH 10 M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOT'O M3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepIKaIiue OpraHnIeCKUe COSTUHCHHS .

AMUHOKHUCIIOTBI KaK aM(OTEpHbIC OpraHWYeCKue coeAuHeHUs. Dusmueckne
U XAMUYECKUE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe IIMIKHA). bruomormdeckoe
3HAYCHHE aMUHOKHCIIOT. [lenTuipl.

benkn kak TpHPOIHBIC BBICOKOMOJICKYIISIpHBIC coeauHeHus. [lepBuuHas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OeilkoB. XHWMHYECKHE CBOHCTBA OCIKOB:
THJIPOJIN3, JICHATYpaI¥sl, KA4eCTBEHHBIC PEAKI[UN Ha OCIIKH.

DKCIepUMEHTAIbHBIE METOJbI HM3yYeHHUS BEIIECTB M WX MPEBPAICHUM :
HAOJTIOJICHUE W ONUCAHKWE JCMOHCTPAIMOHHBIX OIBITOB. JICHATYpalus OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKITUH OCITKOB.

BbicoKkoMoJIEKYJIAPHBIE COETMHEHUS

OCHOBHBIC MOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHI : MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3AINN, CPEIHSST MOJICKYJISIpHAS
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHCHHH —
MOJIUMEPHU3ALNS U TIOJTHUKOH ICHCAITHS .

DKCIepUMEHTAIbHBIC METOJbI HM3yYeHHUS BEIISCTB M WX IPEBPAICHUM :
O3HAKOMJICHHE ¢ 00pa3laMu MPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MesknpeIMETHBIE CBSI3H.



Peanuzanust MeXnpeIMETHBIX CBSA3EH IPU U3YYEHUH OPTAaHUYECKON XHMHUU B
10 kmacce OCYIIECTBISETCA 4Yepe3 HCIOJb30BaHME KaK OOIMX €CTECTBEHHO -
Hay4YHBIX MOHATUM, TaK U TOHITUHU, SBISIOMIUXCA CUCTEMHBIMU JJISl OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO6mire ecTeCTBEHHO-HAYyYHbIEC TTOHSATHUA  SIBICHUE, HAY4YHBIN (DaKT, TUMOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KilacCU(UKaLUs, NEPUOJAUYHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHHUE.

dusuka: Marepusi, DSHEprus, macca, aToM, DJJIEKTPOH, MOJEKYJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE
BelllecTBa, GU3NUYECKUE BEJIMUUHBI U €TUHULIBI UX U3MEPEHHUSI.

buonorus: kierka, opraHus3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTMYECKH AaKTHBHBIC BelleCTBa (OCNKH, YIJICBOABI, HPHI,
(bepMeHTBI).

['eorpadus: MuHepanbl, TOpHbIE TOPOIbI, MOJE3HbIE UCKOMAEMbIE, TOILUIUBO,
PECYPCHI.

TexHonmorusi: MNHILEBbIE MNPOAYKTHl, OCHOBBI PalMOHAJIBHOIO MUTAHUS,
MOIOIIIUE CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHUUECKUE IpenapaTsl, MaTepuaibl 13
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH .

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMMU

TeopeTrnyeckre OCHOBbI XUMHUH

XuUMHAYECKHA 3ieMeHT. AToM. SMapo aroma, H30TONBI. JJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUe YPOBHHU, MOIYPOBHH. ATOMHBIC OopOWTamu, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH pacHpeleNieHUus] 3JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpallsi aTOMOB.

ITepnonnuecknii 3akoH u llepuoguueckas cucremMa XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBs3b MEPUOJIUYECKOrO 3aKOHA U llepmoamyeckoil cucTemsl
xuMuudeckux 3nemeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XUMHUUYECKHX DJIIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEUIECTB IO TpyHnaM M MEpPHOJIaM.
3HaYeHHE NEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHYECKash CBsI3b. BHIBI XWMHWYECKOW CBS3H
(KOBaJICHTHAsl HEMOJISIPHAS W TOJISIPHAsi, WOHHAS, METaJUTHYecKas). MeXaHH3MbI
00pa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBsi3W (OOMEHHBIH H  JIOHOPHO-
aKIenTopHbIN). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucneHus. IOHbI: KaTHOHBI U AHUOHBI.



BeniectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT THNA KPUCTAJUIMYECKOU PEIIETKH.

[Tonstne o aucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOMJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEUHECHUMN . Homenxkiarypa
HEOPraHWYECKUX BEIIECTB. ['€HETHYEeCKas CBs3b HEOPraHWMYECKUX BENIECTB,
MPUHAJICIKAIUX K pa3IMYHBIM KJaccaM.

Xumuueckas  peakius. Knaccudpukanus  XUMHUYECKHUX  peaklIUid B
HEOPraHWYECKOW M OPraHWYECKOW XMMHHM. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPaHECHUA U MPEBPALICHUS SHEPTUH IPU XUMUYECKHUX PEAKIIUAX .

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iau4HbIX (QakTopoB. OOpaTUMbIE
peakuun. XuUMHYECKOE paBHOBecHe. DakTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle larense.

OnekTponuTudeckas auccoruanus. CuibHbie U cinabbie 3neKkTponauTsl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJasl, HEUTpaabHas, IEJIOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYECHHUSI BEIIECTB M WX MPEBPAIICHUI :
neMOHCTparusa Taonun «llepuognueckas cuctemMa XuMU4deckux snemeHnToB 1. U.
MeHneneeBa», U3ydeHHE MOJENIECH KPUCTAIIIMYECKUX PEHIETOK, HAONIOJECHUE U
OINKMCAaHHE IEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OMBITOB (pa3ioKeHHEe MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, ONPEAETIEHUE CPEIbl pACTBOPOB BEUIECTB
C TOMOIIbI0 YHHBEPCAJIbHOTO MHAMKATOpPA, pEaKkUUh HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTHUECKON paboThl «BiusHue pa3nudHbIX (HaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUU».

PacuérHbie 3anaun.

Pacuétbl 1O ypaBHEHHSIM XUMHYECKHX pEAKIUid, B TOM YHUCIE
TEPMOXUMHUYECKHAE PACUYETHI, PACUYETHI C MCIOJIb30BAHUEM IOHSATHS «MaCCOBast
JIOJISI BEILIECTBA.

Heopranuuyeckass XuMus

Hemerambl. Ilonoxenue HemetamnmoB B llepuommueckon  cucrteme
xuMudeckux aneMeHToB J[. M. MenneneeBa m OCOOCHHOCTH CTPOCHHUS aTOMOB.
dusndeckre CBOHNCTBA HEMETAUIOB. AJIOTpONMs HeMeTauioB (Ha mpuMmepe
KHCIIOpoa, cephl, pocdopa u yrirepoa).

XHUMHYECKHE CBOMCTBA Ba)KHEWIIUX HeMETa/uIoB (rajJoreHoB, Cepbl, a30Ta,
dochopa, yraepoga W KpeMHHS) M HMX  coeaMHEHHH  (OKCHIOB,
KHCJIOPOJICOJEPIKAIINX KUCIIOT, BOJOPOIHBIX COCTUHCHHIA ).

[IpumeHeHre BaXKHEUIIIMX HEMETAJVIOB U KX COCUHEHUI.



Meramuibl. [lonoxenne MeramioB B Ilepuoanueckor CUCTEME XUMHUUYECKHUX
sanemeHToB J[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. OOuue ¢usnyeckue cBoicTBa MeTaioB. CruiaBbl METaIOB.
DIIEKTPOXUMUYECKUN Pl HATPSIYKEHUN METAIIOB.

XHWMHYECKHE CBOKMCTBA BaXKHEHIINX METAJIOB (HATPUM, Kaluil, KaJbIIHi,
MarHui, aJJIOMHHAN, ITUHK, XPOM, KeJIe30, ME/[b) H UX COCIIUHEHUH.

OO6mme crocoObl MmoiayueHus: MetaaioB. lIpuMmeHeHrne MeTaiioB B OBITY U
TEXHHUKE.

OKCIIEPUMEHTAIIBHBIE METOABl W3YyYEHUS BEUIECTB W WX MPEBPALLCHHI:
M3YUYEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pas3lloB HEMETAJUIOB, PEIICHHE
AKCHEPUMEHTANBHBIX 3aJlay, HaOJIOJCHUE M ONHCAaHUE JIEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCHIA ATIOMHUHHS C PacTBOPaMHU
KHCJIOT ¥ IIEJI0OYeH, KaueCTBECHHbBIE PEAKIIMM HA KATHOHBI METAJLJIOB ).

Pacuérnbie 3anaum.

Pacuértsl Macchl BemecTBa WM o0bEMa ra3oB 10 HU3BECTHOMY KOJUYECTBY
BEIllECTBa, Macce WiM O0BEMY OJHOrO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
pacuéthl Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJIHO
13 BEILIECTB UMEET ITPUMECH.

XuMHus U KU3Hb

Ponp xumun B 0OECIIEUEHHH SKOJIOTUYECKON, PHEPreTHYECKONW U MHUIIEBOM
0€e30MacCHOCTH, Pa3BUTUU MeIULMHBI. [loHSATHE O Hay4YHBIX METOJaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHUUIAX [MPOMBILIIEHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEUIECTB.

UenoBek B MHUpE BEIIECTB W MATEPUANIOB. BAXXHEWIIHE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKUMOHHBIC MaTepUalibl, KpacKd, CTEKJIO, KEpaMHKa,
Marepuanbl sl SJIEKTPOHUKH, HAHOMATEPHUAJbl, OPraHUYECKUE U MUHEPAIbHBIE
ya00peHus.

XuMus U 3J0pOBbE YEIOBEKA. IpPABUJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJb30BaHUS MPEnapaToB OBITOBOM XHUMUU
B IIOBCEJHEBHOM KU3HU.

MesknpeIMETHBIE CBSI3H.

Peanuzanuss  MEXNpeOIMETHBIX CBsI3ed MpU  W3yuYeHHUH OOwmed u
Heoprannueckoil xumuu B 11 kimacce ocyuliecTBIsieTCs Yepe3 UCIMOIb30BAHUE KAK
OOlMX €CTEeCTBEHHO-HAYYHBIX TOHSITUM, TaK U TMOHATHUM, SBISIOLIUXCSA
CHUCTEMHBIMH JIJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOT' O [IUKJIA.

OO0uire ecTecTBEHHO-HAyYHbIE MOHSTHUA. HAy4YHbIA (PaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, Kiaccudukauus, NEPUOJUYHOCTh, HAOIIOICHUE,
JKCIEPUMEHT, MOJAEIMPOBAHUE, U3MEPECHUE, SBJICHUE.



dusuka: MaTepusi, SHEPrUs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOI, PaIl0aKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUM YPOBEHb, BEIIESCTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (U3WUECKHE BEIWYMHBI U CIMHUIIBI X
W3MEPEHHs, CKOPOCTh.

buonorusa: kietka, opraHm3M, OJKocHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaabl, TOPHBIE MOPOIBI, MOJIE3HbIE UCKOMAeMble, TOIIUBO,
peCypChI.

TexHomorus: XuMU4YecKas MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SIHMCTBEHHOE TMPOU3BOJICTBO, IMHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKasi  MPOMBIIUICHHOCTh,  IPOHM3BOJICTBO
KOCMETHUYECKUX TMPEernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TIPOI' PAMMEBI 110 XUMHUHN
HA BA30BOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COQO ycranaBnuBaeT TpeOOBaHUSI K pe3yjibTaTaM OCBOECHUS
oOyJaronMMKCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHHs —(JMYHOCTHBIM,
METaNnpeMETHBIM W TpPeAMETHbIM). HaydHO-MeTOAMYeCKOW OCHOBOW IS
pa3pabOTKU TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrPAMM CPEIHEro OOIIero
00pa3oBaHus SABJISIETCS] CUCTEMHO-JEATETbHOCTHBIN MOAXO.

B cooTBeTcTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOJXOAOM B CTPYKType
JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
0011ero 00pa3oBaHus BBIACICHBI CICAYIONINE COCTaBIISIONINE

OCO3HaHUE OOYYaIOIIMMUCS POCCUHUCKON TPaKJAaHCKOW HACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONIPEAEIIEHHUIO;

HaJu4yue MOTUBALIUU K O0YUYEHUIO;

LEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIACHUN TUYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEW U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUU ;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIMXCs PYKOBOJICTBOBAaThCA B CBOEH
JESATETbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MNPUCYLUIUMU IETOCTHOM
CUCTEME XMMUUYECKOTr0o 00pa3oBaHusi;

HaJU4YUe MPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTD JKU3HEHHBIE TIJIaHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS IMpeaMeTra «XUMHUSI» JTOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM U BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



W HuaealaMd POCCHUHCKOTO TPaKJIaHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBUJaMH  TOBEJCHMS,  CIIOCOOCTBYIOIIMMH  IIpOIECCaM
CaMOIIO3HAHMS, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yYarOIIUXCH.

JIM4yHOCTHBIE PpE3yJbTaThl OCBOEHUS TMpEIAMETa «XHUMHSA» OTPaKaroT
c(OpPMHUPOBAHHOCTh OMBITA ITO3HABATEIPHOW M NPAKTHYECKOM JEATEITbHOCTH
00yYaKIIUXCA M0 peaanu3allui IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTu.

1) rpaskIaHCKOTr0 BOCIIMTAHMS ;

OCO3HaHMS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00SA3aHHOCTEI,
YBO)KEHUS K 3aKOHY Y MPABOMOPIAKY;

MPEJCTAaBICHNUS O COLMAIbHBIX HOPMaxX MW TMpaBWIaX MEKINYHOCTHBIX
OTHOIIICHHUI B KOJJICKTHUBE,

TOTOBHOCTH K COBMECTHON TBOPYECKOW MACATENBHOCTH TIPH CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEHICHUU y4EOHBIX M TMO3HABATENbHBIX 3a/1au, BHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W MPUHUMATh MOTHBBI, HAMEpPEHHS, JIOTUKY U
apryMEHTHI APYTUX MIPH aHAJIN3€ Pa3TUIHBIX BUJI0B YUCOHON AEATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUA

IICHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTCUYCCTBEHHOU XNUMUU,

YBOXEHHUS K TPOIIECCY TBOPYECTBA B OOJACTH TEOPHUHM U TPAKTHUECKOTO
MPUMEHEHUs] XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3YyJbTaT
JUTUTEILHBIX ~ HAOJMIOACHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOHWCKOB,
MOCTOSIHHOTO TPpy/Aa YUY€HBIX U MPAKTUKOB;

WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TMOJYYECHHH M TOCIETYIOIIEM
aHany3e MHOOPMAIIMU O MEPEOBBIX JTOCTHXKEHUSIX COBPEMEHHOM OTEUYECTBEHHOM
XHMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI :

HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO IMOBEICHHUS ;

CITIOCOOHOCTH OIICHUBATh CHUTYAIMH, CBS3aHHBIC C XUMUYECKUMHU SBICHUSIMU,
Y MPUHUMATH OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh Ha MOPAIbLHO-HPAaBCTBEHHBIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHWE M TIOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHWE TOCJIEACTBHN ATHUX
MOCTYIIKOB,

4) hopMupoBaHUS KYJIbTYPbI 310POBbHA:



MOHUMAaHMSI IEHHOCTEW 370pOBOro H 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3HUUYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOmoieHust mpaBui 0Oe30macHOro OOpalleHusi ¢ BelecTBaMu B ObITY,
ITOBCETHEBHOM )KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHUSI 1EHHOCTH TMPaBWI HMHAUBUIYAIbHOTO U  KOJUIEKTUBHOI'O
0€30MaCHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOMINX 3JI0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TMOCJICACTBUN W HENMPHUITHS BPEIHBIX MPHUBBIYCK (YHOTpeOICHHS
QJIKOTOJIs, HAPKOTHKOB, KYPCHHS);

5) Tpy10BOro BOCIIMTAHMS :

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEA0BATEIbCKON
JESTETLHOCTH, OOIINECTBEHHO TMOJIE3HOW, TBOPUECKOM U  JpPyrux BHAAX
NeSATEeNLHOCTH

YCTAaHOBKM Ha AaKTHMBHOE YYacTU€ B PEIICHUM MPaKTUYECKUX 3aj]ad
COLIMAIbHOM HAMpaBJICHHOCTH (B paMKax CBOETO Kjacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO Ipodeccuil pa3inyHOTO pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHUS K TPYJLy, JIOJSAM TpyAa U pe3yJibTaTaM TPyJ0BOU A TEIbHOCTH

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAIbHON TpaeKTOpUU
oOpasoBanusi, Oynaymied mnpodeccun U peanu3aldd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C Y4ETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
MoTpeOHOCTEH O0IIEeCTBA;

6) 3K0JOrH4eCKOro BOCIIMTAHHUS

AKOJIOTUYECKH IIeJIECOO0PA3HOr0 OTHOIICHUSI K TPHUPOAE, KaK HCTOUHUKY
CYILIECTBOBaHUS KU3HU Ha 3emiie;

MOHUMaHUS TI00ATBLHOTO XapaKTepa HSKOJIOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLUATIBHOU CPEIbI ;

OCO3HAHUS HEOOXOJUMOCTH UCIOJb30BAHUSl JOCTHXKEHHH XUMHM IS
pELIECHHS BOIPOCOB PAlIMOHATBHOTO TPUPOIOTIOIb30BAHMS ;

AKTUBHOI'O HENPUSATHS JCUCTBUM, NPHUHOCAIIMX BpEI OKpPYKaKOIIEH
MPUPOJHON Ccpele, YMEHHUS MHPOTrHO3UPOBATH HEOJArOMPUSITHHIE HKOJOTUUECKUE
MOCJIEACTBUS MIPEANPUHUMAEMBbIX JICHCTBUM U MPeI0TBpalaTh UX;

HaJM4Msl pa3BUTOIO SKOJOTUUECKOTO MBIIJIEHHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeSATENbHOCTU AKOJIOTMYECKOM HAIPaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMAIHLHOM
MpaKTUKE, CIOCOOHOCTU W YMEHUS AaKTUBHO MPOTHUBOCTOSTH HUICOJIOTHUU
xemohoouu,

7) IEHHOCTH HAYYHOTO MO3HAHMSI



c(hOpMUPOBAaHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTUKH ;

MOHUMaHUS CHEeUU(PUKH XUMUU KaK HayKd, OCO3HaHUsi €€ pojld B
(GbopMUPOBaHUU PALMOHATIBHOIO HAYYHOTO MBIIUIEHUSI, CO3JaHUHU LIEJIOCTHOTO
MpeACTaBIEHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEW M pEHIEHUU NpOoOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUMU IS COBPEMEHHOU
UMBWIM3ALMUA. B €€ T'yMaHUCTUYECKOW HANMpPaBICHHOCTH W BaXHOU poOJIK B
CO3JJaHMM HOBOM 0a3bl MaTEPUATBHON KYJIbTYPhI, PEHICHUHU TTI00ANbHBIX MTPOOIeM
YCTOMYMBOrO Pa3BUTHUSI YEJTOBEUYECTBA — CHIPHEBOM, SHEPTreTUYECKOM, MUIIEBON U
AKOJIOTUYECKOM O€30MacCHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIEUEHUU YCIOBUMA
YCOENIHOTO TpyJa ¢ DKOJOTMYECKH KOMMPOPTHOM KHU3HM KAXKJIOrO ujieHa
o0111ecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: TOHUMAHHSI CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4yaeMble 3HAHUS /U1 aHalli3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOAIMX B HEM U3MEHEHUM, YMEHUS JieJIaTh 0OOCHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAy4YHBbIX (DAaKTOB M MMEIOLIUXCA JaHHBIX C MEJIbI0 MOJYy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO HCIHOJIb30BaTh XMMHUYECKHE 3HAHUS IS
penieHus npodJieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON JeATEIbHOCTH

FOTOBHOCTU W  CHOCOOHOCTH K  HENpPEpbIBHOMY  OOpa3OBaHUI0 U
caM0o00Opa30BaHUI0, K AaKTHBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW 1O XUMHHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJAa B pa3lIMyHbIX cdepax MpodeccruoHaIbHOU
JESATETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3ynbTaThl OCBOCHHS y4e€OHOTO mpeameTa «XUMUS» Ha
YpOBHE CpeIHEero o011ero o0pa3oBaHus BKIKOYAIOT !

3HAYUMBbIE TS dbopmupoBaHus MHPOBO33PECHUS oOyyJarouuxcs
MEXKIUCIUTUIMHAPHBIE (MEXKIpPEeIMETHBIC) OOIICHAYYHbIC MOHITHS, OTPaXKAIOIIHEe
LEJIOCTHOCTh HAy4YHOM KApTUHBI MHpa U CHEUUPUKY METOJO0B TO3HAHMUS,
UCTIOJIb3YEeMBIX B €CTCCTBCHHBIX HayKax (MaTepws, BEIECTBO, SHEPTHs, SBIICHUE,
MpOIIeCC, CUCTEMa, HAYYHbIA (paKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIeI0OBaHUE, HAOIIOICHNE, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);



YHHUBEpCaJIbHBIC y4eOHbIC aelicTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHbIC,

PETyJIATUBHBEIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIMOHAIBHOM
IPAaMOTHOCTHU U COL[MATIbHON KOMIETEHIIUUA 00YUYaroIInXCs ;
CIIOCOOHOCTH oOyyaromuxcs UCII0JIb30BATh OCBOEHHbBIE

MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS W YHUBEpPCAIbHBIE Y4eOHBIC
JNEUCTBUA B IO3HABATEIBHOM U COUUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMH  TMO3HABATENIbHBIMH, KOMMYHHMKATUBHBIMH UM  PETYJISITUBHBIMU
JNEUCTBUSIMH.

OBJaagenue YHUBEPCAJIbHBIMHU y4eOHBIMHU MO3HABATEJIbHBIMH
NeCTBUSAMM:

1) 6a30BbIe JJOTrHYeCKHE NeHCTBHA

CaMOCTOATENBHO  (opMynHupoBaTh U aKTyaJIM3UpOBaTh  MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENeISITh 1EJIH JACSATEILHOCTH, 3aJaBas MHapaMmMeTpbl M KPUTEPUH HX
JTOCTH>KEHHS, COOTHOCUTH PE3YJIbTATHI ICATCIBHOCTH C IMTOCTABJICHHBIMU LEIISIMU ;

HCMOJIb30BAaTh MPU OCBOCHHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKU TMOHATHA W YCTaHABIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS [ OOBSICHEHUS OTJASIbHBIX (DaKTOB U
SIBJICHUI,

BBIOMpATh OCHOBAHUA M KPUTEPUM IS KJIacCHM(UKAIMM BEIIECTB U
XUMHUYECKUX PEAKIIUH;

YCTaHABJIMBATh MPUYUHHO-CJIIEJCTBEHHBIE CBA3H MEXIY H3y4YaeMbIMHU
SIBICHUSIMU;

CTPOUTH JIOTUYCCKHE pacCykaeHus (MHIYKTUBHBIC, ACAYKTHBHBIC, IIO
aHAJIOTMK), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPCUMS B pPacCMaTPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3aKITIOUCHUS,

MPUMEHSATh B MPOIECCE MO3HAHUSA, UCIIOJIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, IIPEOOPa30BBIBATh MOCIIBHBIC IIPEACTABICHUS — XUMUYCCKUM
3HaK (CHMMBOJI) 3JIEMEHTa, XHMHuYeckas (opMysia, YypaBHEHHE XHMHUYECKOU
peaKkiuu — TIPU PEIICHWHM Y4YeOHBIX TMO3HABATENbHBIX W IMPAKTHYECKUX 3aj1ad,
MPUMEHATh Ha3BAHHBIC MOJICJIbHBIC MPEACTABICHUS JIJISI BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB N3YYaE€MbIX BEIIECTB U XUMHUYECKHUX PEAKIUN.

2) 6azoBbIe HCCJIEI0BATEIbCKIE AeliCTBHS:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O MO3HAHUS BEIIECTB M XUMHYECKHX
peaKIu;

dhopMyIupOBaTh 1IETIU U 3a7a41 UCCIEAOBAHMS, UCIIOIL30BaTh MMOCTABIICHHBIC
U CaMOCTOSTEIBbHO C(OpMYyIUpPOBAHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHMSI U OCHOBBI JJisi POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUMH;

BJIQJIETh HABBIKAMHU CaMOCTOSITEILHOTO IUIAHUPOBAaHUSI W MPOBEACHUS
YUYEHUYECKUX KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pe3yiabTaT, (OpMYyIUpPOBATH
000011eHUs U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIBTATOB UCCIIEIOBAHMS
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIETaHHOI padoTe;

npuoOperaTth OMNBIT YYCHUYECKOM HCCIIEIOBATENbCKOM U MPOEKTHOU
NESATEIbHOCTH, MPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB pEIICHUS MPaKTUYECKUX 3aJay, IPUMEHEHUIO pPa3IUnYHbIX
METOJOB MO3HAHUS.

3) padora ¢ unpopManmeii

OPHUCHTHPOBATBHCS B Pa3IMYHBIX HMCTOYHHMKAX uWHpopMaruu (Hay4dHO-
MOMyJISIpHAsl JUTEpaTypa XHUMHUYECKOro COJAEpKaHMs, CIpaBOYHbIE MOcCOOuUs,
pecypebl MHTEepHETa), aHANTM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BHIOB U (HOpM
npeACTaBJICHUS, KPUTUYECKHU OLICHUBATD eé JIOCTOBEPHOCTD u
HEMIPOTUBOPEUUBOCTH;

dbopMyIHpoOBaTh 3alpPOChl U MPUMEHSATH PA3JIMYHBIE METOJbI MPHU MOUCKE U
otbope uWHpOpMaAIUM, HEOOXOAUMOM JJIsI  BBIOJTHEHUS Y4eOHBIX 3ajay
OIPEAECIEHHOIO THUIIA,

npuoOpeTaTh OMBIT UCIMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3TUYHBIX TOUCKOBBIX CUCTEM

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (OpMY  MPE/ICTABICHUS
uHpopMaImu (Cxembl, TpaduKH, JHArPAMMBbI, TAOJIHIIbI, PUCYHKU U IPYTHUE);

UCIIOJb30BaTh HAYYHBIM $S3bIK B KayecTBE CpeAcTBa mpu pabore ¢
XAMUYECKOW WH(pOpPMANUeH: TPUMEHITh MEXNpeaMeTHbIe ((pU3NYecKue W
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbI, a00peBUATYPHI, HOMECHKIIATYPY;

UCIIONBb30BaTh W MPeoO0pa3oBbIBATH 3HAKOBO-CMMBOJIMYECKHE CPEICTBA
HaIJISIAHOCTH.

OBiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM J€CTBUSIMH

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYKJIaeMOU TeMbl B XOJI€ Juajora u/uiu
JTUCKYCCHUH,  BBICKa3blBaTh  HJieH, (POPMYJIUPOBaTH CBOM  MPEITOKECHUS
OTHOCHUTEJILHO BBINOJIHEHUS MPEJI0KEHHOU 3a7a4H ;

BBICTYNaTh C MpE3EHTAlMel pe3yJIbTAaTOB IO3HABATENBHON [EATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMHU TP BHITOJIHEHUHU
XUMHUYECKOT0 SKCIEPUMEHTA, MPAKTUYECKOM pabOThI MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluul y4eOHOTO MpoeKTa U (GOpPMYyJIUPOBATH BHIBOJbI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COIVIACOBAHUSA MO3UILIMKA B
X0/J1e 00CYKJIeHHUsSI 1 OOMEHA MHEHUSMU.



OBiaeHne yHUBEPCAJbHBIMHU PeryJISITUBHBIMU JeHCTBUSIMH :

CaMOCTOSITEIbHO IUJIAHUPOBaTh M OCYILECTBJISATH CBOIO I03HABATEIIHHYIO
NEeSATEbHOCTh, OmpeAeNsisi €€ Leld U 3aJaud, KOHTPOJUPOBaTh MU IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBaTh MpeAjlaraeMblii alroOpuTM JIEUCTBUU MpH
BBIMIOJIHEHUU YYEOHBIX M MCCIEAOBAaTeNbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ exTuBHBIN crnoco0 UX pelIeHUs ¢ y4ETOM MOJYy4YEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUUYECKUX PEAKIUAX;

OCYUIIECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTH Ha OCHOBE CaMOaHaln3a
1 CAMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHbIE pe3yabTaTbl OCBOCHMS Kypca «OpraHuueckas XuUMHS»
OTPaAXKAIOT:

cOOpMHUPOBAaHHOCTh  MPEJACTABICHUH O XUMHYECKOW  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpPa, pPOJA XUMHUH B IIO3HAHWUH SIBICHUU
npupoabl, B (OPMHUPOBAHMHU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIIEHUs] MPAKTUYECKUX 3a]1a4
U 3KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3J0POBbIO M MPUPOJAHOU
cpene;

BJIAJICHUE  CHUCTEMOW  XMUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe TIMOHATHS (XMMHUYCCKUH JJIEMEHT, aToM, OJJICKTPOHHAsS
000s104Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpAIIEHHAs), MOJb, MOJSPHAS
Macca, MOJIApHBIA OOBEM, YIVIEpOAHBIN CcKenleT, (yHKIMOHAIbHAS TpyMa,
paavKai, U30MepHsi, U30MEPbI, TOMOJIOTUYECKHUI PsAJI, TOMOJIOTH, YIJIEBOJIOPOIHI,
KUCJIOPOJ M a30TCOJEPIKAIIUE COCAWMHEHHSI, MOHOMEDP, NOJUMEpP, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHCHHUS); TCOPUU U 3aKOHBI (TCOPHS CTPOCHUS
oprannyeckux BemiectB A. M. ByriepoBa, 3aKkOH COXpaHEHHS MacChl BEIICCTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XHMHUH;, MHUPOBO33PECHUYECKHE 3HAHWS,
JIe)Kallue B OCHOBE ITIOHHMAaHWS NPUYMHHOCTM M CHCTEMHOCTH XUMHUYECKHX
ABJICHUH, (HAKTOJIOTMYECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0€30MaCHOM HCIIOJIb30BAHUM BAXXHEUIIUX OPraHMYECKUX BELIECTB B OBITY HU
MPAKTUYECKOU JEATEIIBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUHN BBISIBIATH XapaKTEpHbIE MNPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aWUMOCBSA3b, MCIIOJB30BAaTh COOTBETCTBYIOIINUE MOHITHS MPU
ONMCAaHUU COCTaBa, CTPOEHUS U NPEBPALLICHUN OPTaHUYECKUX COEUHECHNH;



c(hOpMUPOBAHHOCTh YMEHUN UCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY JIJIs
COCTaBIICHHST MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMynT OpraHMYeCKHMX BEHIECTB M ypPaBHCHUNW XHUMHUYECKHUX PEaKIIHi,
M3TOTaBIMBATh MOJIENId MOJIEKYJl OPraHWYECKMX BEHIECTB JJIs WILTIOCTPALMU HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHHS ;

chOpMHUPOBAaHHOCTh YMEHHMH YCTaHABIUBATh MPUHAJICKHOCTh H3YYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HX COCTAaBY U CTPOEHUIO K OMNpeAeaE¢HHOMY
KJIaccy/rpynne coeAuHeHui (YrJIeBOJAOPOIbI, KHCIOPOJ U  a30TCOJEPIKaIHe
COCIMHEHHUs, BBICOKOMOJICKY/ISIPHBIC COEIMHEHHs), JaBaTh UM Ha3BaHHS 110
cucrematnueckorr HomeHnkinarype (IUPAC), a takke NPHBOIUTH TPUBHAILHBIC
Ha3BaHUS OTJACIbHBIX OPraHUYCCKUX BelecTB (ITHIICH, MPOIMMJICH, aleTUJICH,
ATUJICHTJIUKOIIb, TAULEPUH, (eHomn, (hopManbAeru/l, aleTalbleru]l, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIOTa, CTeApUHOBAs KUCIIOTA, IIII0K034,
GbpyKTO3a, Kpaxmai, He/lI103a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHUS OMpPEJEIATh BHABl XUMUYECKOM CBSI3M B
OpraHMYECKHX COCIMHEHHUSX (OJAMHAPHBIC M KPATHEIC);

c(hOpMUPOBAHHOCTh YMEHHSI TMPUMEHSATH IMOJOKEHUSI TEOPUH CTPOCHUS
opranunyeckux BemiectB A. M. bytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHHUS MAaCChl BEIIECTB;

cOpMUPOBAaHHOCT, ~ YMEHUW  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
(dbu3nyecKkue M XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH pPa3IWYHBIX
KJIaCCOB OPTraHWYeCcKHX BemiecTB (METaH, 3TaH, STWICH, NPOIWJICH, alleTHJICH,
Oyramuen-1,3, mermiOyragueH-1,3, OCH30J, METaHOJ, 3TAaHOJ, ITHUJICHIJIMKOJIb,
TIMIEpUH, (PeHos, arneTaabAeru/i, MypaBbUHAs W YKCYCHash KHCJIOTHI, TJIFOKO3a,
Kpaxmall, IeJUII0J103a, aMHHOYKCYCHAsl KUCIIOTA), HIUTFOCTPHPOBATh FT€HETUYECKYIO
CBSI3b MEXJIY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (pOopMyI;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOUYHUKHU YTIEBOJOPOAHOTO
celpbsi  (He(Th, MNPUPOAHBI Ta3, Yrojib), CIOCOOBI WX TNEpPepadOTKU U
MpaKTUYECKOE MPUMEHEHUE MTPOAYKTOB MEepepadboTKH;

cHOpMHUPOBAaHHOCTh YMEHUU TMPOBOJAWUTH BBIYUCIACHUS IO XHMHYCCKUM
ypaBHeHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA HIIU MPOIYKTa
peakiMu MO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 HMCXOJHBIX
BEIICCTB WM MIPOJTYKTOB PEAKIUH );

chOpMHUPOBAaHHOCTh YMEHHUM BIAAETh CHUCTEMOM 3HAHMH 00 OCHOBHBIX
METOJIaX HayYHOT'O IMO3HAHMS, UCTIOJIB3YEMbIX B XUMHUHU TIPH M3yYEHUHU BEIIECTB U
XAMUYECKUX sBJICHUN (HAOIOICHNE, H3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIC XWMHYECKHWE 3HAHUSA [JId TPUHATHS pEIICHUH B



KOHKPETHBIX JKA3HCHHBIX CHUTyallWsX, CBS3aHHBIX C BEHOIECTBAMH M UX
MIPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHUH COOJI0/IaTh MPaBUIa MOJIb30BAHUS XUMUYECKOU
nocy/iol 1 1abopaTOpHBIM OOOpYJOBAaHHMEM, a TaKXe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU IO BBINOJIHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBIMOJHIATH XUMHUYECKUUI
AKCIIEPUMEHT (TpeBpaIleHUs] OPraHUYSCKUX BEIICCTB IPU HATPEBAHHUH,, TIOJTYUCHHE
STUJIEHA W H3YyYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKUUH OPTraHUYECKUX
BEIIECTB, JICHATypalus OCJIKOB NMPH HArpeBaHWH, I[BETHBIC pEaKInUu OCJIKOB) B
COOTBETCTBUU C TMpPaBWIaMU TEXHUKH O€30MAaCHOCTHM TMpU OOpallleHUH C
BeIlleCTBAMU U Ja0OpaTOpPHBIM OOOPYJIOBAHUEM, MPEICTABISITh PE3YIbTAThI
XUMHUYECKOr0 JKCIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMM KPUTUYECKU aHAJIM3UPOBATh XUMHUUYECKYIO
uHPOpMAIMIO, TIOJAy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeicTBa MacCOBOM
uHpopmaruu, HTEpHET U IPYruX);

c(OpMUPOBAaHHOCT, ~ YMEHUW  COONIOJATh  MpaBWJIa  AKOJOTHYECKHU
1eaecoo0pa3Horo MOBEACHUST B OBITY U TPYNOBOM JAESATEIbHOCTH B LEIAX
COXPaHEHHUs CBOETO 3JI0POBbS U OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBHS HA YXMBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BellleCTB, MOHMMAasi cMmbich mokazatens [[JIK, mosicHATh Ha mpumepax CIocoObl
YMEHBUIEHHUSI W MPEIOTBPALICHUS HX BPEAHOIO BO3JICUCTBHS HA OPraHU3M
YEJI0BEKa,

JUIsl 00YYalolUXCAd C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS. YMEHUE
MPUMEHATh 3HaHHUSI OO0 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUSI BEIIECTB M
XUMHYECKUX SBJIECHUM;

JUISL CIIETIBIX W CA0OBUASIIMX OOY4YalOIIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-ToueuHYI0 cucteMmy obo3HaueHuit JI. Bpaitns juist 3amucu XuMHU4YeCcKux

bopmyi.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS Kypca «OOmmas u HeopraHudecKas
XUMHUST» OTPAXKAIOT:

cOOpPMHUPOBAaHHOCTh  MPEACTABICHUN. O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pPOJIM XUMHU B IIO3HAHWUU SIBJICHUH
npupoasl, B (HOPMHUPOBAHWUU MBIIIICHUS W  KYJbTYpbl  JUYHOCTH, €&
(O YHKIIMOHAJIBHOM TPAaMOTHOCTH, HEOOXOIUMOH ISl pEIISHHS TPAKTUIECKUX 3a/1a4



U IKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3J0POBBIO M MPUPOJAHOU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHYECKHX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIne MOHITHS (XUMHUYECKHHA 3JIEMEHT, aToM, u30Tol, S-, pP-, d-
ANIEKTPOHHBbIE OpOUTAIM AaTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, HOHHAS, METAJUTMYECKas, BOJAOPOIHAS ), KPUCTAILTNYECKasl pElIéTKa,
TUMBl  XUMUYECKUX  PEaKlHii, pacTBOp, DJIEKTPOJIUTHI,  HEIIEKTPOJUTHI,
ANEKTPOJIUTUYECKAsE JIUCCOLMALIMS, OKHUCIUTENlb, BOCCTAHOBUTEIb, CKOPOCTb
XAMUYECKOW pEaKluu, XHUMHYECKOE PABHOBECHE); TCOPHH W 3aKOHBI (TCOpHs
3JIEKTPOJIMTUYECKON JHcconmnanuu, nepuoandeckuii 3akoH [[. M. Mennaeneesa,
3aKOH COXpPAaHEHMSI MAcChl BEIECTB, 3aKOH COXPAHEHUS U MpPEBpallCHUs] YHEPTUU
IpH XAMUYCCKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJWYCCKUH SI3BIK XHMHH,
MHUPOBO33PEHUECKHE 3HAHUS, JIeXKAIlMe B OCHOBE MOHMMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUM, (DAKTOIOTHYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BAHUM BAXKHEHIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U IPAKTUUECKOU ESITEILHOCTH YEIOBEKA;

c(OpMUPOBAaHHOCTh YMEHUHN BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh UX B3aMMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIIME MOHSATHS MPU
OMUCAaHUU HEOPTaHUYECKUX BEIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHUN UCIIOJIB30BATh XWMHUYECKYI) CHUMBOJIUKY JIJIs
cocTaBieHuss GOpPMYyNT BEUIECTB M  YpPaBHEHHM  XUMHUYECKUX  PEaKIuid,
cucreMatuieckyto HoMeHkIaTypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeHIecTB (yrapHblid Ta3, YIJICKUCIBIA ra3, aMMuak, TaméHas
W3BECTh, HETaNIEHast U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJUHEHHUSIX PA3TUYHOrO0 COCTAaBa, BUJI XUMHUUYECKOM
cBsi3u (KOBaJCHTHAs, MOHHAS, META/UTNICCKas, BOJOPOIAHAS) B COCAMHCHUSAX, THII
KPUCTAJUTMYECKON PEIMETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJsSpHAs,
WOHHAs, METAJUTMUYECKAs), XapaKTep CPelbl B BOAHBIX PACTBOPAaX HEOPTraHUYCCKHUX
COEIMHEHHI;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEHIECTB IO HMX COCTAaBYy K OMNpPEACIEHHOMY KIacCy/Tpyme
COCMHECHH (ITPOCThIC BEIIESCTBA — METAJUIBI M HEMETAJUIbI, OKCHJIbI, OCHOBAHHSI,
KHCJIOTBI, aM(OTepHBIC THIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTH YMEHUH PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO () YHKIIHH;



c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh dSJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHU4YeCKUX 73yeMeHTOB 1-4 mnepuonoB Ilepuoguyeckoid cucCTEMbI
xuMudeckux snemeHToB [[. M. MenpaeneeBa, HMCHOJb3ys MHOHATHS «S-, pP-, d-
AJIEKTPOHHBIE opOuTamm», «IHEPreTUYECKUE YPOBHU», 0OBSICHSTH
3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COEJUHEHUM
1o nepuojam u rpynnam Ilepuoaudeckoil CUCTEMbl XUMUYECKHUX 31eMeHTOB [[. 1.
Menpeneena;

C(OPMHUPOBAHHOCTh ~ YMCHHMH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKMX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHHE T€HETUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C IMOMOIIbIO YPAaBHEHUN COOTBETCTBYIONINX XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM TPU3HAKaM (YHCIYy W COCTaBY PEArdpyroOIIMX BEIISCTB, TCILIOBOMY
3 dexTy peakiuv, U3MEHEHHIO CTETEeHEH OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTH
PCaKINK, YIaCTHIO KaTaIu3aTopa);

cHOpMHUPOBAaHHOCTh YMEHHUW COCTABJIATH YpPaBHEHHUS PEAKIMN Pa3IWYHBIX
TUTIOB, TIOJIHBIC W COKpAIIEHHBbIE YPAaBHEHUs PEAKIIM MOHHOTO OOMEHa, YUYHUThIBas
YCJIOBUSI, TPH KOTOPBIX 3TH PEAKIIMHU UIYT A0 KOHIIA,

cOOpMHUPOBAaHHOCTh YMEHHMH TMPOBOAWTH PEAKIMHU, IOJATBEPKIAIOIINE
Ka4eCTBEHHBIH COCTaB pa3IMYHBIX HEOPraHMYECKUX BEIIEeCTB, paclo3HaBaTh
OTIBITHBIM TTYTEM HOHBI, TPUCYTCTBYIOIIHME B BOJHBIX PaCTBOpPaX HEOPTaHUUYECKUX
BEILIECTB;

cOOpMHUPOBAaHHOCTh YMEHHUM  PACKpbIBaTh CYIIHOCTh  OKHUCJIMTEIBHO -
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajlaHca
3THUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
pPeaKIuM OT Pa3IMYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHemIHero Bo3neicTBus (mpuanui Jle [larensbe);

c(OpMUPOBAaHHOCThL YMEHHMI XapaKTepu30BaTh XHMHUYECKHE MPOLECCHI,
JIe)KaIlUe B OCHOBE IMPOMBIIIJICHHOTO TMOJYYEHUs] CEpHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEJICTABICHUN 00 OOIMIMX HAYYHBIX MNPUHIUNAX U
AKOJIOTUYECKUX MPoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

cHOpMHUPOBAaHHOCTh yYMEHHM MPOBOAUTH BBIYMCICHHUS C HCIIOJIb30BAHHEM
TIOHATHSL «MaccoBas JIOJis BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B
MpYU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA WM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WIM 00bEMY OJHOTO M3 yYaCTBYIOUIUMX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAIEHUS U COXPAaHEHUS DHEPTHUH;



c(hOpMUPOBAHHOCTh YMEHUHN COOJI0/IaTh MPaBUIIa MOJIb30BAHUS XUMUYECKOU
nocy/iIol 1 1abopaTOpHBIM OOOpPYJOBAaHHUEM, a TaKXe IpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBINOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBIMOJHIATH XUMHUYECKUUI
9KCIepUMEHT (pa3iio’KeHUe TEPOKCHIA BOJOPOJia B MPHCYTCTBHH KaTallM3aTopa,
OmpelleJIeHUe Cpellbl PacTBOPOB BEILIECTB C IOMOILIBI0  YHUBEPCAIBLHOIO
WHJUKATOpa, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM peaKIuu,
peakiuu MOHHOTrO OOMEHA, KaueCTBEHHbIE peakluuu Ha cyib(ar-, kKapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHUE SKCIEPUMEHTANIbHBIX 3a/Jad IO
TemMaM «Metamuibl» U «HemeTamuibl») B COOTBETCTBUU C TMPaBUIAMH TEXHUKH
0e30MacHOCTU IpU OOpaIIeHUH C BELECTBAMHU U JIaDOPaTOPHBIM 00OpYAOBaHHUEM,
NpEACTaBIsATh PE3yJbTaThl XUMHUYECKOTO JSKCIIEpUMEHTa B (opMmMe 3amucu
YpaBHEHUM COOTBETCTBYIOIIMX peakuuil U (POpMyIHpoBaTh BHIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OpMUPOBAaHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATh XUMHUUYECKYIO
uHpOpMAIMIO, TIOJAy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeicTBa MacCOBOM
KOMMYHUKauu, UHTEpHET U IPYyTHX);

c(OpMUPOBAaHHOCTh ~ YMEHUW  CcOONIOJATh  MpaBWJa  AKOJOTHMYECKHU
1eaecoo0pa3Horo MOBEACHUST B OBITY U TPYNOBOM JAESATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETro 3J0pPOBbsI U OKpYKarolled MNPUPOJHOU Cpellbl, OCO3HABATH
OMAacCHOCTh BO3/ICHCTBUS HA JKUBBIE OPraHU3MbI OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmbicn mnokazarens [I/IK, mosicHATe Ha mnpuMmepax cnocoObl YMEHBIIEHUS U
MPEAOTBPAILICHHS UX BPEIHOTO BO3/ICUCTBUSI HA OPTaHU3M YEJIOBEKA;

JUIsl 00YYalolUXCAd C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS. YMEHUE
MPUMEHATh 3HaHHUSI OO0 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUSI BEIIECTB M
XUMUYECKUX SBJICHUMN;

JUISL CIIETIBIX W CA0OBUASIIMX OOY4YalOIIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-ToueuHYI0 cucteMmy obo3HaueHuit JI. Bpaitns juist 3amucu XuMHU4YeCcKux

bopmyi.



IToypoyHoe niiaHupoBaHUE
10 KITACC

HaumenoBanue pa3aejioB 1 TEM

KoauuyecTBo 4acoB

JaexkTpoHHbie (I pPOBbIE)

Ne i/ Konrpoabnbie | IlpakTHyeckue
NMPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Pasnes 1. TeopeTudyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
https://academy-
IIpenmer opraHn4ecKoi XuMUH. content.apkpro.ru/lesson/d6ch67f7-
11 Teopus cTpoeHHs OPraHAYECKUX 3 9858-4€35-2376-a9¢667da2315
coenuHeHuit A. M. byrneposa
Utoro mo pazneny 3
Pa3nen 2. YrieBoaopoabl
https://academy-
- TIpeebHbIe YIIEeB0I0POTE — ) content.apkpro.ru/lesson/d6ch67f7-
: ATTKAHEI 9858-4e35-a376-a9c667da2315
https://academy-
- Henpe/iebHbie YTIeBOI0POJIH: 5 . content.apkpro.ru/lesson/d6cb67f7-
- ATKEHE], ANKAMEHE], A/KHHEL 9858-4e35-a376-a9¢c667da2315
https://academy-
2.3 ApomaTudeckue yrieBo0poabl 2 content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7c5¢3a618bc3
24 IIpupoaHbIE HCTOYHUKHU 3 1 https://academy-

YIIIEBOJOPOJIOB U HX repepadoTka

content.apkpro.ru/lesson/d6cb67f7-



https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315

9858-4e35-a376-a9¢c667da2315

Hroro no pazneny

13

Pa3nen 3. Kucjiopoacoaep:kamue opraHndecKue coelnHeHn s

3.1 Cruptel. @enon 3
Anbneruapl. KapOoHOBBIE KUCITOTHL https://academy-
3.2 Croxmbie sHps 7 1 content.apkpro.ru/lesson/b5788a46-
P b8b5-421c-a520-78794f8cc321
3.3 YriieBos 3
Hroro no pazneny 13
Pasnen 4. A3orcoaep:kaime opranudeckne coeMHeHus
https://academy-
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 3 content.apkpro.ru/lesson/b5788a46-
b8b5-421c-a520-78794f8cc321
Hroro no pazneny 3
Pa3gen 5. BoicokoMoJ1eKyJIsIpHbIE COeTMHEHUSs
https://academy-
5.1 IInactmaccel. Kayayku. Bosiokna 2 content.apkpro.ru/lesson/b5788a46-
b8b5-421c-a520-78794f8cc321
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 5
I[TPOTPAMME
11 KJIIACC
Ne Tema ypoka KosanuyectBo yacos Hara DJIeKTpOHHbIe U (POBHIE



https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315

n/n Beero Konrtpouabnbie | IIpakTHyeckne | u3y4deHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
XUMUYECKUN 3T1EMEHT. ATOM. https://academy-

1 DnexTpoHHas KOH(Uryparus 1 content.apkpro.ru/lesson/b5788a46-
aTOMOB b8b5-421c-a520-78794f8cc321
IIepnoarueckuit 3aKOH U
Ilepnoaunueckas cucrema

https://academy-
XUMUYECKUX 31eMeHToB /1. U.
2 MeHIeIeena. HX CBA3E C 1 content.apkpro.ru/lesson/9ee6fd8e-
8 . . cc81-420c-ab3b-7c¢5c3a618bc3

COBPEMEHHOU TeOpHell CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX DIIEMEHTOB
H ux COCI[I/IHGHI/Iﬁ o r I1aM U

26 https://academy-
nepuoaam. 3HaueHue

3 CDHOIECKONO 3AKOHa 1 content.apkpro.ru/lesson/58cce711-

Iepuoanyg I Ha U
pHoA 1b81-4d4a-8e80-27e051fcasf0
CHUCTEMbI XUMHUYCCKUX
anemenToB /.. Menneneesa B
pa3BUTUH HAYKU
CrtpoeHue BemiecTna.
XUMHYECKas CBI3b, €€ BUHI, https://academy-

4 MEXaHHU3MBbI 00pa30BaHUs 1 content.apkpro.ru/lesson/58cce711-
KOBAJICHTHOU CBS3H. 1b81-4d4a-8e80-27e051fcadfo
Bonopoanas cBs3b
BanenTtHOCTS.

DNEeKTPOOTPULIATEIEHOCTh https://academy-
5} pOOTPHI ' 1 content.apkpro.ru/lesson/9ee6fd8e-

CreneHs okucieHus. Berectsa
MOJIEKYJIIPHOTO U

cc81-420c-ab3b-7c5¢3a618bc3




HCMOJICKYJIAPHOTO CTPOCHHUA

IloHsATHE O IUCTIEPCHBIX

cucremax. MctuHHbIe U https://academy-

6 KOJUIOUJHBIE PACTBOPHI. content.apkpro.ru/lesson/58cce711-
MaccoBas 10715 BEILIeCTBA B 1b81-4d4a-8e80-27e051fcasf0
pacTtBope
Knaccudukarus u
HOMEHKJIaTypa HEOPraHUYECKHUX https://academy-

7 coeMHeHui. ['eHeTnueckas content.apkpro.ru/lesson/9ee6fd8e-
CBSI3b HEOPraHUYECKUX BEILECTB, cc81-420c-ab3b-7¢5c3a618bc3
Pa3INYHBIX KJIACCOB
Knaccugukanus XuMHIecKux
peakuil B HEOPraHUYECKON U
OpraHWYECKON XUMHH. 3aKOH https://academy-

8 COXpaHEHUs MacChl BELIECTB,; content.apkpro.ru/lesson/58cce711-
3aKOH COXPaHEHHUS U 1b81-4d4a-8e80-27e051fcadfo
MpEeBpaILECHUS SHEPTUH IIPH
XUMHUYCCKHUX PCAKIHAX
Ckopoctb peakiun. OOpaTumMele https://academy-

9 peakuuu. XuMHYECKOE content.apkpro.ru/lesson/9ee6fd8e-
paBHOBECHE cc81-420c-ab3b-7¢5c3a618bc3
[TpakTuueckas padorta No 1.

https://academy-

10 «BrusiHre pa3sIHMIHBIX d)ilKTOpOB content.apkpro.ru/lesson/58cce711-
1 CROPOCTE XHMIHCCIOH 1b81-4d4a-8e80-27e051fcadf0
peaxkum»

DNEKTPOIUTHYECKAS
https://academy-
11 Aeccormany. Tlorsrie o content.apkpro.ru/lesson/9ee6fd8e-

BOJIOpOIHOM Moka3atese (pH)
pactBOpa. Peakunu noHHOTO

cc81-420c-ab3b-7c5¢3a618bc3




obmena. ['maponus
OPraHUYECKUX U
HCOPraHN4YCCKUX BCILICCTB

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEILHBIE PEAKIUU.

https://academy-

12 1 6 steic content.apkpro.ru/lesson/58cce711-
OIITHE 0B SICKIPOIIE 1081-4d4a-8e80-27e051fcadf0
pacIiaBoB U pacTBOPOB CoOJEit
KonTtponsHas pabota o https://academy-

13 paszneny «TeopeTnueckue content.apkpro.ru/lesson/58cce711-
OCHOBBI XUMHU» 1b81-4d4a-8e80-27e051fca4f0
MeTanisl, UX MOJOKECHUE B
Ilepnoanueckoii cucreme

https://academy-
XUMHYECKUX 31eMeHTOB JI. 1.
14 MeHIeIeena i 0CoBCHHOC content.apkpro.ru/lesson/58cce711-
HACJIICECBA U HHOCTHU
A 1081-4d4a-8e80-27€051fca4f0
cTpoeHust atomoB. O0rmne
(du3nUecKue CBOMCTBA METAIIIOB
CruiaBbl METAILJIOB. https://academy-

15 DNEKTPOXUMHUYECKUN PsifL content.apkpro.ru/lesson/58cce711-
HaIpSHKEHUNA METAIIOB 1b81-4d4a-8e80-27e051fca4f0
XuMUYECKUe CBOMCTBA

N N https://academy-
BaXXHCUIIINX METAJIJIOB (HanI/II/I,
16 e content.apkpro.ru/lesson/58cce711-
1A, RQJIBLIUAR, MArHu, = 1b81-4d4a-8e80-27e051fca4f0
aJIIOMI/IHI/II/I) 1 UX COCANHCHUUN
XuMHUYECKre CBOMCTBA XpoMa https://academy-

17 . POMe, content.apkpro.ru/lesson/58cce711-
MCAU TN COCAMHEHIH 1b81-4d4a-8e80-27e051fcasf0
XWMUUYECKHE CBOMCTBA ITUHKA https://academy-

18 1 ’ content.apkpro.ru/lesson/58cce711-

JKeje3a U X COeIUHEHUI

1b81-4d4a-8e80-27e051fcadfo




[TpakTuueckas padora Ne 2.

https://academy-

19 "Pemienne skciepuMeHTaAIbHBIX content.apkpro.ru/lesson/58cce711-
3a1ay 0o teMe «Merauib»" 1b81-4d4a-8e80-27e051fca4f0
HemeTtannsl, ux nojgoxeHue B
[Tepuoanueckoit cucreme https://academy-

20 XUMUYECKuX 351eMenToB /. . content.apkpro.ru/lesson/58cce711-
MenneneeBa 1 0COOCHHOCTH 1b81-4d4a-8e80-27e051fcadf0
CTPOEHHS aTOMOB
®dusnvecKue CBONCTRA
HEMETAJIJIOB. AJIIOTPOIUS https://academy-

21 HEMETaJUIoB (Ha mpUMepe content.apkpro.ru/lesson/58cce711-
KUCIIopoJa, cepsl, pochopa u 1b81-4d4a-8e80-27e051fcadfo
yriepoa)

XUMHUUYECKUE CBOMCTBA https://academy-

22 rajoreHoB, CEpbl U UX content.apkpro.ru/lesson/58cce711-

COCIMHEHU I 1b81-4d4a-8e80-27e051fcasf0
N https://academy-
XUMHUYECKUE CBOMCTBA a30Ta,

23 . content.apkpro.ru/lesson/58cce711-
docopa i ux cocaunerii 1b81-4d4a-8e80-27e051fcadf0
XUMHUUYECKUE CBOMCTBA https://academy-

24 YIJIEpOJia, KPEMHHUS U UX content.apkpro.ru/lesson/58cce711-
COCIMHEHU I 1b81-4d4a-8e80-27e051fcasf0
[IpuMeHeHne BaxKHENIINX https://academy-

25 . content.apkpro.ru/lesson/58cce711-
HEMETAILIOB 1 HX COCAMHEHIH 1b81-4d4a-8e80-27e051fcadf0
O06o001IeHre U cucTeMaTH3alus

N https://academy-
26 SHAHMI 110 TeMe «HeMeTanbD. content.apkpro.ru/lesson/58cce711-

Brruncienus no ypaBHeHHUSIM
XUMHUUYECKUX PEAKIIUI U

1b81-4d4a-8e80-27e051fcadfo




TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3.

https://academy-

27 «PenieHne 3KkCriepuMeEHTaIbHbBIX content.apkpro.ru/lesson/58cce711-
3amau 0o reMe "Hemeraminr'"» 1b81-4d4a-8e80-27e051fcadf0
https://academy-
KoHnTpomabHast paboTta o remam
28 Meranme i <HeMeTaTiLy content.apkpro.ru/lesson/58cce711-
1b81-4d4a-8e80-27e051fcasf0
Heoprannueckue u
https://academy-
29 IO{I:OaHquCKHe (HEIOTEL. content.apkpro.ru/lesson/58cce711-
PTAFITCCIe 1 1b81-4d4a-8e80-27e051fcadf0
OpraHHYECKHE OCHOBAHUS
AmdoTtepHble HEOpraHUYECKHUE U
OPraHU4YeCKUE COECIUHEHUS. https://academy-

30 I'eneTrnyeckas CBSI3b content.apkpro.ru/lesson/58cce711-
HEOPIraHUYECKUX U 1b81-4d4a-8e80-27e051fcadfo
OpPraHu4Y€CKuUX BCUICCTB
Poap xumuu B obecrieueHun
3KOJIOTUYECKOM, https://academy-

31 SHEPreTUYECKOMN U MUILEBOMN content.apkpro.ru/lesson/58cce711-
0€301acHOCTH, Pa3BUTUU 1b81-4d4a-8e80-27e051fca4f0
MCIUILIMHBI
[Ipencrapnenust 06 0OIIMX
HEIl)quBIX MpUHIHAIIAX httpS://academy-

32 LTS — content.apkpro.ru/lesson/58cce711-

. 1b81-4d4a-8e80-27e051fcasdf0
BaXXHCUIIINX BCUICCTB
https://academy-
UYenosek B MUpe BELIECTB U

33 MaTepHATOB content.apkpro.ru/lesson/58cce711-

1b81-4d4a-8e80-27e051fcadfo

34 XuMusi ¥ 3I0pOBbE YETIOBEKA https://academy-




content.apkpro.ru/lesson/58cce711-
1b81-4d4a-8e80-27e051fca4f0

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34










