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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHOW MpPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3ButTHhs BocnuTaHus B Poccuiickoit
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHUSL O0YUYaAIOIINXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
I[EJIOCTHOM CHUCTeME XHUMHUYECKOro o0pa3oBaHMs. OTH IIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
0o0ydJaromuxcs Ha YpoBHE cpeaHero odiiero oopa3zoBaHUs CpeACTBaMHU Y4eOHOTO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0lIUX I1eNed W MPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYXaIOIIEM MUpE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aMMOCBSI3U MEXTY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmMMHU LENSIMH W MPUHLMIIAMH CPEAHEro OOLIEro
oOpaszoBaHusi cojepxkanue npeamera «Xumus» (10 kiaccel, 6a30BbI YpOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIEIIHOIO BKJIOYEHUS B KWU3Hb COIMYMa, MPOJIOJKCHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB ¥ TEOPUIl XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MIPEICTAaBICHUA O CTpoeHuH BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKUd Marepuanl M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOT0 3aKOHA C OOIETEOPETUYECKUX U METOHOJIOTMYECKUX IMO3UIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHMM, a TAaKKE€ O XMMHUYECKHMX PEaKIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTeKaHus jJonoiHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMHU COZIEPKAHUS, WMEKOIIMMH KYyJIbTYPOJIOIMYECKUH M MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
IPYTUMU HayKaMH, PAacKpbIBAIOT €€ pOJib B II03HABATEIILHONM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALMIO H
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMupoBaHuEe y 00YYaIOMIUXCS MHPOBO33PEHUECKONH OCHOBBI I TTOHWMAaHUS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pellieHUs TMPOTUBOPEYUN MEXAY HOBBIMU (akTaMHM U  TEOPETHUYECKUMHU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
o0y4arommMxcs TMPUHATHIE MPOTPaMMOM MO XMMHMHM TOAXOAbI K OIpPEIEICHHIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTku uHGOpPMAIU, HEOOXOAUMBIX I TPUOOPETEHUSI OMbITa MPAKTHIYECKON
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPHU ONPEACICHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
NEeSTENbHOCTU YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
peIMeTa SBIISIETCS BIIOJHE ONMPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUs TIABHBIMU LIENSIMU HM3YYEHHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHE 10 KJ1. SIBISIFOTCS:

e (opMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW Kak  BaKHEUIIIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOW
JIeKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKA HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU IOCTYIHBIX
000011IeHN I MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJICHUE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX JJIsi MNpUOOpETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOUIUX MECTO B MPUPO/JIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBACHEHUEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJICHHUEM  MPABUII
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuM, copepkareiibHasi XapakTepUCTUKA LIeJIed U 3a/1ad U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMH B CUCTEME cpeaHero obiero oopa3zoBanus. CeroaHs B
MpenojaBaHud XUMUU B OoJbled  CTeNeHW OTHAETCAd  NPEeANoYTeHUE
MPAKTUYECKOM KOMIIOHEHTE COJIEep)KaHUsi OOy4deHUs, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alliK, BIAJICIOIIET0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHSMHU aKTUBHOTO TOJYYCHUS] 3HAHWM U MPUMEHEHUS UX B PEabHOU KU3HU
JUTSL PEILICHUS TTPAaKTUYECKUX 3a]1a4.

B cBA3u ¢ 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

amanTanus 00yJaronuuxcsi K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHWME  WHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSTUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUM), UMEIOIINX YHHUBEPCAIbHOEC 3HAUYCHUE JI1 Pa3JIMYHBIX BHUOB
JIESITEeNbHOCTU: PEeIlIeHUs MpoOseM, MOUCKa, aHaiu3a U o0paboTku MH(OpMaIuy,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS ONbITa JEATELHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C TMO3UIMUI
AKOJIOTUUECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CpPeNy;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIH30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0JIF0JaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOpble 0OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
PaLMOHAIBHOTO MPUPOIONOIb30BAHUS, TIOMOJIHEHU S SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUECKUMHU SIBJICHUSMHU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero oOiero oOpaszoBaHus, cocrabisieT B 10 kmacce — 34 wgaca (1 4dac B
HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUN HOBBIX BELIECTB M MATEPUANIOB. TeOpUs CTPOCHUS OPraHUYECKHUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o knaccudukanuy opraHudeckux BemiecTB. Homenkmarypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C OOpa3lamMy OpPraHWYECKHMX BEIIECTB M MaTepuallaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUYECKUU psiA. MeraH W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN AaJKEHOB: (U3NYECKUE M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuu). [TomydyeHne CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOWMCTBA (PEAKIMU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTaIiy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUsA), NOTYYeHue u npumererue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXY YIJIEBOJOPOAAMH, NPHUHAJICKAIUMUA K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTKu HEPTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE C oO0pa3llaMHl IUIaCTMAacC, KaydyKOB M PE3HUHBI, KOJUICKIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

Briuucnenuss mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHble OOHOATOMHBIE CHOUPTHI. METaHOJI W 3TaHOJ: CTPOECHUE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMEeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAMU CIIUPTOB. J[eCTBME METaHOJIa U ATAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHOHUPTHL. JTWICHIJIMKOIb W  TIHIEPUH: CTPOCHHUE,
dusnueckne W XUMHUYECKHE CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
OpraHu3M 4enoBeka. [ [puMeHeHne rimiepuHa u 3TUICHTJIMKOJIS.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), IOJIy4CHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCIIOTBI: CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAsI KUCJOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KilaccupUKanMs — yriaeBonoB  (MOHO-, JU- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOYKEHHE TIIFOKO3bI), HaXOXIACHUE B TMPHUPOJIC, MPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEAKIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom wmenu(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHEe Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHUCIIOTHI Kak am(pOTepHbIe OpraHuyeckue coenuHeHus. dusmdeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKUE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKy IsipHbIe COeIHHeHHs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCnepUMEeHTAIbHBIE METOJbl HM3YYEHUS BEUIECTB M WX MPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peamm3anmsi MeXTIpEAMETHBIX CBSI3CH MPU MU3YyUCHUH OPTaHWYECKON XMMHH B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHsl, aHAJIM3, CHHTE3, KjacCU(UKaIs, EePUOIUYHOCTh, HAOII0IEHNE,
U3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwusuka: MaTepusi, DOHEprusi, Macca, aToM, DJEKTPOH, MOJEKyIa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusMm, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYpCHI.

TexHomorusi: mnHIEBBIE TPOAYKTHI, OCHOBHI PAIlMOHATLHOTO TMHUTaHUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

IUTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K pPE3yiIbTaraM OCBOCHMSI
0o0y4JarolmuMucs TporpaMM CpeaHero oOmiero o0pa3oBaHUs (JJUYHOCTHBIM,
METalpeIMETHBIM M NpeAMETHbIM). HaydHo-meToauyeckoil OCHOBOM — aJis
pa3paboTKH TJIAHUPYEMBIX pPE3yJIbTATOB OCBOCHHS MPOTrpamMM CpPEIHEro OOIIero
00pa30BaHUs ABIISETCSA CUCTEMHO-ACSTETbHOCTHBIN MOAXOI.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMpeaMeTra «XUMHUsS» Ha YPOBHE CPEOHErO
o0r1ero 00pa3oBaHUs BBIJICICHBI CICAYIONUE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIUMHUCI POCCUMCKON TpakKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATENBHOCTH U CAaMOOIIPEIEIICHHUIO;

HaJIMYUE MOTUBALMU K 00YyUEHUIO;

L[EJIEHAIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX LIEHHOCTEN M UICTOPUYECKUX TPAaJULUii 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, NPHUCYIIHMH LEJIOCTHON
CHUCTEME XMMHUYECKOro 00pa3oBaHuUs;



HaJM4Yue MPaBOCO3HAHUS IKOJIOTHYECKOM KYJIBTYPhl M CIIOCOOHOCTU CTaBUTh
1[EJIM U CTPOUTH KU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalOTCS B
€IUHCTBE YYCOHOM W BOCIHUTATCIILHOM JEATCILHOCTM B COOTBETCTBHH C
T'YMAHUCTUYECKUMU, COIUOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTIMU
U HuJeajaMd POCCHMCKOTO TPaKJaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMHd W TIpaBWJaMHU  TIOBEJICHHS,  CIOCOOCTBYIOIIMMH  IIpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JIMYHOCTH
00 yJaroIIuXcHl.

JlugyHOCTHBIE pe3y/lbTaThl OCBOCHHUSI MpeaMera «XUMHUs  OTpaKaroT
chOpPMHUPOBAHHOCTh OMbBITA IMO3HABATEIHLHONM M TPAKTUYCCKON IEATEIHHOCTU
O0ydJaromuXCcs M0 peajr3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B
4acTu:

1) rpamaaHCKOro BOCIIMTAHUA:

0CO3HaHUS 00YJaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MpEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOMW TBOPYECKOM MAESATEIBHOCTA TPU CO3JAHUU
y4eOHBIX TIPOCKTOB, PEIICHUH YU4eOHBIX W IMO3HABATEIBHBIX 3aJ1ad, BBITOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh M TNPUHUMATh MOTHBBI, HaMEPEHUsS, JIOTUKY H
apryMEeHTBI JPYTUX MPH aHAIM3E PA3IMYHBIX BUJIOB YI€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

[IEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAY4YHOMY HACJIEAUIO
OT€YECTBEHHON XUMMUHU;

YBaXEHUSI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOIrO
MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, UYTO JOCTHXKEHHUSI HAyKU €CTh PE3yJbTaT
JUIMTEIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  TTOMCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U II03HABATEJIbHBIX MOTHBOB B IMOJYYEHHH W MOCIEIYIOIIEM
aHanu3e MH(OpMALMKU O MEPETOBBIX JOCTHUKEHUIX COBPEMEHHOM OTE€YECTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, dTUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC C XMMHUUYECKUMU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U 1IIECHHOCTH;



TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHM ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 310poBOro U 0Oe3omacHOro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30IacHOr0 OOpalleHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JIESTEIBHOCTH;

MOHUMAHUSl I[IEHHOCTH TIpaBUJ HWHIWBUAYAJBHOIO M  KOJUJICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCTIEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM M  APYrUX BHIAX
NEeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3adad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHUI0 MPOQECcCuil pa3inuyHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUSI TPEIMETHBIX 3HAHUMU 110 XUMUH;

YBaXXEHUSI K TPYAY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJIOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUAYaJLHONH TPaeKTOPUU
oOpasoBaHus, Oyayiieil npodeccur W peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB H
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0OrN4ecKOro BOCIIUTAHUSA:

HKOJIOTMYECKHU IIeJIeCOO0PA3HOTO OTHONICHUS K TPHPOJE, KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX TPOOJIeM, BIASHUS
SKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE TIPUPOJIHON U COLIUATILHOMN CPEeIbl;

OCO3HAHUSI HEOOXOJMMOCTU HCIOJB30BAHUS JOCTHKEHUU XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHAIBLHOIO MPUPOIOIOIB30BaHNUS;

AKTUBHOTO HENpUATUS JIEUCTBUM, NPUHOCIIIMX BpEl  OKpYKAOIIEH
IPUPOJHON cpejie, YMEHUs MPOrHO3UPOBATH HEOJIATONMPUSATHBIC SKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJUYUsl PA3BUTOT'O SKOJOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKOU KYIbTYPHI,
OTbITa NeSATeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCA MMHU B IIO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN



IOPaKTUKE, CHOCOOHOCTM MW YMEHHUS aKTHBHO IPOTUBOCTOATH UJACOJIOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI' O O3HAHMS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAaKTUKU;

NOHMMAaHUA CHeUM(UKH XUMUM KakK HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALIMOHAIBHOIO HAyYHOTO MBIIIJICHHS, CO3/IaHUU LIEJIOCTHOrO
IPEJICTaBIICHUs 00 OKPYXKaIOIleM MHUpE Kak O €IMHCTBE NMPUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHH NpoOJieM COXpaHEHHs
IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH [  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHUU HOBOM 0a3bl MaTepUAIbLHOM KYJbTYpBl, PELICHUH INI00ATBbHBIX MpoOIeM
YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKOW O€30IaCHOCTH, B PA3BUTUU MEIULUHBI, OOECHEYEHUH YCIIOBHM
YCIEUIHOTO TpyAa M OKOJOTUYECKH KOMGPOPTHOW KHU3HU KaXKAOTO dJIeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUs, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh
NoJyJaeMble 3HAHUS JJIsl aHaJM3a U OOBSICHEHUS SBJICHUM OKPY’Kalollero Mupa u
IPOUCXOJAIIMX B HEM U3MEHEHHM, yMEHUS JieJaTh 00OCHOBAaHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4yHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJbI0 TOJydeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJB30BATh XUMHUYECKUE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTM W  CIIOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMHUU B
COOTBETCTBUHU C )KMU3HEHHBIMU TOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3iMuHbIX chepax mpodeccruoHaIbHOM

NESATENbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pPe3yJIbTaThl OCBOEHUS Y4eOHOTo mpeaMera «XuMus» Ha
YPOBHE CpeJIHEeTo 00111er0 00pa30BaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHus MHUPOBO33PEHUS o0y4aromuxcs
MEXTUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepwuisi, BEIIECTBO, YHEPTHUs, SBJICHUE,



Imponecc, CuCrema, HayIIHl)If/'I (1)aKT, IIPpUHOMII, TUIIOTC3a, 3aKOHOMCPHOCTDb, 3dKOH,
TCOPHU:A, UCCIICAOBAHUC, Ha6JHOI[€HI/Ie, HU3MCPCHUC, SKCIICPUMCHT U z[pyrI/Ie);
YHUBCPCAJIbHBIC y‘—Ie6HBI€ I[CﬁCTBPI?I (H03HaBaTeJ'IBHBI€, KOMMYHHUKAaTHBHBIC,

PETYJISATUBHBIC), o0ecrneynBaronue dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH U COITUATBHON KOMITETCHITMH 00 y4JarOIIuXCs;
CHOCOOHOCTD 00 y4Jarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHUS W YHUBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B ITO3HABATEIBHOW U COLIMATILHOM ITPAKTUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJAAECHHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU W  PETYISTUBHBIMU
JICUCTBUSIMU.

Osaanenue YHUBEPCAJIbHBIMHU yueOHbIMU MO3HABATEJbHBIMH
NeUCTBUSIMHU:

1) 0a3oBbI€E JJOrHYECKHeE TEeHUCTBUA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJu3WpoBaTh  IMpobJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENCNATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI ICATEIBHOCTH C MIOCTABJICHHBIMHU LEJISIMU;

WCIIOJIb30BATh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUIEHUS —
BBIJICJISITh XapAKTEPHBIC MPHU3HAKW TOHSITUN W YCTAHABJIMBATH MX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJII OOBSICHEHUS OTICIbHBIX (DAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAaHHMS M KPUTCPUU i1 KJIacCH(HKAIMK BEIIECTB U
XUMHUYECKUX PEAKLINN;

YCTaHABJIMBATh [PUYMHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3Yy4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCCyXJeHUs (MHIYKTUBHBIE, JEIYKTHUBHBIE, IO
AQHAJIOTMHU), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTUBOPEUMS B PaCCMATPUBAEMBIX
SIBIICHUSX, (POPMYJIMPOBATH BHIBOJIBI M 3aKIIOUCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TTPEOOPA30BBIBATH MO/ICTbHBIE TTPEJCTABICHUS — XUMHUECCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XHUMHUYecKas (opmyna, yYpaBHEHHE XUMHYECKOU
peakiuu — MOpU PEIICHUU Y4YEOHBIX IMO3HABATEIbHBIX M IMPAKTUYECKUX 3ajad,
IIPUMEHSTh Ha3BAHHBIC MOJECIbHBIE MIPEJICTABJICHUS ISl BBISIBIICHUS XaPAKTEPHBIX
MIPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 0a3oBbIe HCCIeA0BaTeNbCKUE TeHCTBUSI:

BJIAJICTh OCHOBAMHU METOJOB HAYYHOI'0 MO3HAHUSA BEMIECTB M XMUMHUYECKHUX
pEeaKLHnii;



dbopMyIMpoBaTh LIETU U 3314l UCCIIEIOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIC
U CaMOCTOSITENbHO C(hOPMYJIUPOBAaHHBIE BOMPOCHI B KAaue€CTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI Uil (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY>KJICHUM;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIbHOIO IIJIJAHUPOBAHHUSI M MPOBEICHUS
YYEHHUUECKHX 3KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUSI HAOMIOAAaTh 32 XOJ0M
npoliecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMynupoBaTh
0000111eHHS ¥ BBIBOJbI OTHOCUTEILHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHONU paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIAEAOBATEILCKOM W MPOEKTHOM
NEATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY
IIOMCKY METOJ0B PEIICHHUS] NPAKTUYECKUX 3a]ady, MNPUMEHEHHUIO pPa3JIHMYHbIX
METOJI0B MTO3HAHUSI.

3) padora ¢ uHpopmanmei:

OPUEHTUPOBATHCS B  PA3IMUYHBIX HMCTOYHUKAX HHpopManuu (HaydHO-
MOMyJIApHasl JUTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MHTEpHETa), aHanM3UpOBaTh MH(YOPMAIMIO PA3IUYHBIX BHJIOB U (POpM
IpEe/ICTaBIICHNUS, KPUTHYECKU OLICHHUBATh eé JOCTOBEPHOCTH U
HEIPOTUBOPEUYUBOCTb;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3IUYHBIE METOABI IPH TOUCKE U
orbope wuHpOpMaMK, HEOOXONAUMOW JJisi BBINOJIHEHUS Y4e€OHBIX 3a7ad
OIPENEIEHHOrO TUIIA;

MpUOOPETaTh OMBIT KCIOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IUYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHMAIBbHYIO  (QOpMY  MPEACTaBICHUS
uHopMmanuu (cXxembl, rpapuKH, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJb30BaTh HAy4YHBIA $3bIK B KAuyecTBE CpEICTBAa IMpu padbore C
XUMUYECKON WHGOpMaNMe: TPUMEHSITh MEXIpeAMEeTHbIe ((pU3nUecKne W
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbI, a00OpeBUATYpbl, HOMEHKIATYPY;

UCIIONb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEICTBA
HaTrJIsITHOCTH.

OBJjiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JAeCTBUSIMH:

3aJ1aBaTh BOIPOCHI MO CYILIECTBY OOCYKAAEMOIl TEMBI B XOJI¢ Auajora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeHM, (POPMYIUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBITTOJIHEHUSI PEJIOKEHHOM 3a7a4H;

BBICTYNaTh C MPE3EHTAlHUEN pe3yJbTaTOB IMO3HABATEIHLHON JIEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMM MPU BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOH pabOThl MO MCCIEA0BAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, PeaM3alii ydeOHOTro MpoeKTa U (OPMYITUPOBATH BBHIBOIBI



o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAaHUN MYTEM COTJIaCOBaHUS MO3UIMN B
X0JIe OOCYXKJIeHUS U 0OMEHa MHEHUSIMH.

OgBJiaieHne YHUBEPCAJIbHBIMH PeryJsiTUBHbIMH JI€CTBUSIMHU:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYHIECTBIIATH CBOKO I03HABATEJIbHYIO
NEeATeNIbHOCTh, Ompeaesisi e€ Ield W 3aJaud, KOHTPOJUPOBATH M IO MEpE
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpeJJiaraéMblii  aqTOPUTM JIEUCTBUM TIpH
BBITIOTHEHUU YYE€OHBIX M MCCIIEOBAaTEIbCKUX 3a/lad, BbIOMpaTh Haubosee
3¢ peKTUBHBIN C€MOCO0 HX pemeHus ¢ Y4ETOM TIONyYEHHsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMHYECKUX PEAKLIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJb CBOEH AESITEIHbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IbTATDBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHuyeckas XuMHS»
OTPAXKAIOT:

chOPMUPOBAHHOCTh  NIPEJACTABJICHUNA O XMMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU  MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUST TPAKTHYECKUX 3a]1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolue TOHATUS (XMMUYECKHUU DJIEMEHT, aroM, DJIEKTPOHHAsI
000JI09Ka aToMa, MOJICKYJ1a, BAaJICHTHOCTD, SJIEKTPOOTPUIIATEITLHOCTh, XUMUYECKas
CBS3b, CTPYKTypHast ¢opmyina (pa3BEpHyTas W COKpaIléHHas), MOJb, MOJIIpHAs
Macca, MOJSIPHBIM OO0BEM, YIIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TPYIIA,
paavKan, U30MEpPHs, U30MEPBI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIJI€BOAOPOIBIL,
KUCJIOPOJ, M a30TCOJEPXKAIIUe COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIC COCTUHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannuyeckux BeriecTB A. M. ByriepoBa, 3aK0H COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3bIK XWMHUU; MHPOBO33PCHUYECKUE 3HAHMS,
JIe)KAIIME B OCHOBE ITOHMMAHUS TNPUYMHHOCTA M CUCTEMHOCTH XHWMHUYECKUX
SBICHUH, (PAKTONOTHYECKHE CBEICHUS O CBOWMCTBAX, COCTaBE, IOJYYCHUU H
0e30MacHOM UCIIOJb30BAaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JEITEIIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUW BBISBISITh XapaKTEPHbIEC MPU3HAKU TOHSITHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUI OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYecKHMX BEIIECTB M yPAaBHEHMM XMMHUYECKHX PEaKIHil,
W3rOTaBJIMBAaTh MOJEIM MOJIEKYJ OPraHMYE€CKUX BEIIECTB Uil WILTIOCTPALMHU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIWBATh MPUHAJJICKHOCTh HM3y4EHHBIX
OpraHWYECKUX BEHIECTB MO0 HMX COCTaBy U CTPOCHHUIO K OIpeAcIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YrJIeBOAOPOMABI, KHUCIOPOJI U a30TCOACpIKAIIHeE
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEAWMHEHHUSI), JaBaTh MM Ha3BaHUS IO
cucremarndeckoir Homenkiatype (IUPAC), a Takke NPHUBOAWTH TpPUBHAIbHBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHMYECKHX BEIIECTB (ITWICH, MPOIMIICH, AalleTUJIEH,
ATUJICHIJIMKOJb, TJHIEPUH, (eHol, (hopMallbIerui, aleTaibAerul, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAasA KUCIIOTa, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpykTO3a, KpaxMmall, eJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNATh BHJBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OJIMHAPHBIE U KPATHBIC);

chOpMUPOBAHHOCTh YMEHHS TPUMEHATH TIOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
bu3MYecKkrue M XUMHUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENEH pa3IuYHbIX
KJIACCOB OpPraHUYECKUX BEHIECTB (METaH, 3TaH, ATWJICH, MPOMWJIECH, alleTUIEH,
Oyramuen-1,3, merundyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TIIALEepUH, (EHOJ, areTalbJIerua, MypaBbHHAs M YKCYCHAash KHCIOTHI, TIIOKO3a,
Kpaxmarll, 11eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIO0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUU C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Chipbsi  (HeTh, NPUPOAHBIA Ta3, Yyrojb), CHOCOOBI HX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MEpepadOTKH;

chOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYMCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WM MPOIYKTa
peaKiuu IO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WX MPOJAYKTOB PEAKIINN);

c(hOpMUPOBAaHHOCTh YMEHHMH BJIaJ€Th CUCTEMOM 3HAHWUU 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIIOIb3YEMBIX B XUMHUU NIPU U3YYEHUU BEILIECTB U



XUMUYECKUX ABJICHUN (HaOJ0/IeHre, U3MEpPEHHE, IKCIIEPUMEHT, MOJEIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS A TPUHATUS pEIICHUH B
KOHKPETHBIX JKH3HCHHBIX CHTYaIldsAX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod u nabopaTopHBIM OOOpPYJAOBAaHHEM, a TaKXkKe MpaBuia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

chOpMUPOBAHHOCTh YMEHHM TIUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
HKCIIEPUMEHT (TIpEeBpaIlleHUs] OPraHUYECKUX BEIIECTB IIPU HAIrPEBAHUU, TTOTyYCHHUE
STWJIEHA M W3yYEHHE €ro CBOMCTB, KaueCTBEHHbIE pPEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypanusi OEIKOB NMpU HArpeBaHUM, LIBETHbIE PEAKIMH OENKOB) B
COOTBETCTBUM C TMpaBUJIAMU TEXHUKM O€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU U JIADOPATOPHBIM OOOPYIOBAaHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (hOpMe 3alliCHh YpaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMPOBATh BHIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh yMEHHH KPUTHYECKA aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
uHpopmaruu, HTEpHET U APYTHX);

chOpMUPOBAHHOCT, ~ YMEHHH  coOMOmaTh  IpaBWja  AKOJOTHYECKH
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATENBHOCTH B LEISIX
COXPaHEHUsl CBOETO 370pPOBbsI M OKpYXKAIOUIeH NpPUPOJHON Cpelbl, OCO3HaBaTh
OMACHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbIcn mokaszarens [IJIK, moscHsAT, Ha mpuMepax CrocoObI
YMEHBIIICHUS] W TPEAOTBPAIIEHUS WX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJ0BEeKa,

JUIs O0yYaromIMXCsi ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUMH;

JUIS CIIEMBIX U CIA0OBHUIALIMX OOYYAIOIIUXCA: YMEHHE HCIIONb30BaTh
penbeHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. bpaitns g 3anvcu XMMHYECKHX

dbopmyL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
HTtoro mo pazueny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 2




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 IIpenmeT oprandeckor Xumun, eé 1
BO3HMKHOBEHHE, pa3BUTHE U 3HAUCHHUE 05.09.2024
Teopust cTpoeHuss OpraHUYECKUX
2 coequHennii A. M. BytiiepoBa, eé 1
it YTJIEDP 12.09.2024
OCHOBHBIE [1OJIOKEHHUS
[IpencraBnenue o knaccupuKanuu
OpraHuyecKux BemecTs. Homenknarypa
3 1
(cucremaruueckasi) U TpUBHAJIbHbBIE 19.09.2024
Ha3BaHUs OPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKUN AT 26.09.2024
5 MertaH 1 5TaH — npocTenme 1
IIPEACTaBUTENN aJIKaHOB 03.10.2024
6 AJIKeHBI: COCTaB U CTPOEHHE, CBOWMCTBA 1
P 10.10.2024
OTHIIEH U IPONUJIEH — IPOCTENINE
7 1
MIPEICTABUTENIN AJIKEHOB 17.10.2024
8 [TpakTuueckas pabota Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB) 24.10.2024
9 Anxanuensl. bytaauen-1,3 u 1
MetunOyraauen-1,3. [lonyuenue 07.11.2024




CUHTETHUYECKOr 0 Kay4yKa U pEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKUN pAll. AIIETUIIEH —
 IHACCITH PA. A 14.11.2024
MPOCTEUIIINH TMPEICTABUTEIH AJIKHHOB
11 BrlunciieHnst o ypaBHEHUIO XUMUYECKOU
peaxiuu 21.11.2024
12 ApeHbI: 6eH30I1 U TOTy0J1. TOKCHYHOCTD
apeHoB 28.11.2024
I'eneTnueckas CBs3b YrieBOAOPOIOB,
13
[IPUHAUIEKAIINX K PAa3IMYHBIM KJlaccaM 05.12.2024
[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOIOB:
14 MPUPOIHBIN Ta3 U MONYTHBIE HeTAHBIC
PHpoX yTHsie Hed 12.12.2024
rasbl, HeTh U IPOIYKTHI €€ mepepadoTKu
IIprpoaHbie MCTOUHUKHU YIJIEBOAOPOIOB:
15 MPUPOJIHBIN T'a3 U MOMYTHbIE HEPTAHbBIC
PrpoX yTHEIC HE() 19.12.2024
ra3pl, He)Th U IPOAYKTHI €€ nepepadoTKu
16 KonTtponsHas pabota mo pasneny
«YTIEeBOIOPOIBI» 26.12.2024
17 [TpenenbHbIC OJHOATOMHBIC CITUPTHI:
METaHOJ M 3TaHOJI. BogopoaHas cBs3b 09.01.2025
18 MHOroaToMHbI€ CIIUPTHI: TUJICHTJIMKOIb U
TJIALIEPUH 16.01.2025
deHom: CTpoeHUE MOJIEKYJIbI, PU3NYECKHE
19 .
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHUE 23.01.2025
20 Anpneruasl: hopMaibIeru 1
aneraiabaeruy. AeTon 30.01.2025
OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE
21
KHUCIIOTBI: MypaBbUHas U YKCyCHas 06.02.2025




22

[Tpaxktuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIOTBD»

13.02.2025

23

CTeapI/IHOBaH " OJICKMHOBAs KHUCJIOTHI, KaK
NMPEACTABUTEIN BBICIINX Kap6OHOBBIX
KUCIIOT

20.02.2025

24

MpbLiia KaK COJU BBICHIMX KapOOHOBBIX
KHCIIOT, MX MOIOIIEE ICHCTBHE

27.02.2025

25

Crnoxubie 2GUpHI KaK TPOU3BOHBIE
KapOOHOBBIX KHCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

06.03.2025

26

XKupsr: ruaponms, mpuMeHeHue,
Ouosioruyeckas poib KUPOB

13.03.2025

27

YrieBobl: cocTaB, Ki1acCH hUKAIIKS.
Baxueiinume npencraBuTeNn: TIH0K034,
bpykTo3a, caxaposa

20.03.2025

28

Kpaxman u nemnosio3a Kak IpUpoIHbIe
MOJIMMEPbI

03.04.2025

29

KonTponbHas pabora no paszaeny
«Kucnopoacoaepxxamye OpraHu4ecKue
coenuHeHus»/ Beepoccuiickas
MpoOBepOYHas paboTa

10.04.2025

30

OO61as XxapakTeprUCTUKa a30TCOAEPKALINX
OpPraHUYECKUX COCTUHECHUM /
Bcepoccuiickas npoBepouHas pabota

17.04.2025

31

AMWHBI: METUJIAMUH U aHWIMH

24.04.2025

32

AMUHOKHCIIOTHI KaKk aM(OTEepHBIE
OpraHUYECKUE COCTUHEHUS, X

08.05.2025




benku xak npupojiHbie
BBICOKOMOJIEKYJISIPHBIE COCINHEHUS

ounosornueckoe 3HavyeHue. [lenTuasl.

OCHOBHEBIE TTOHATHST XUMHH

33 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 15.05.2025
OCHOBHbIE METOABI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 99 05.2025
[Tnactmaccel, KaydyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIl YYEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.

AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET
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