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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENIbHOW MPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peaqu3yOIIMX OCHOBHBIE 0O0pa3oBaTElbHbIE IPOrpPaMMBbIL, U
OCHOBHBIX TONOXEeHUN «Crparernn pa3BuTus BocnuTanus B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUMxcsi cpeAcTBaMu
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyaibabie nosokeHuss ®I'OC COO o B3anmM00OYCIOBICHHOCTH IICJICH,
coliepKaHusl, Pe3yJIbTaTOB OO0yueHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4yaeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeabHON OpraHU3alluy, SBISETCS HEOTHEMIIEMOM YacThi0 HX
oOpazoBaHHOcTH. OHO CHYXHUT 3aBepUIAlONIMM 3TallOM peaju3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTHU IIEHHOCTH KAacaroTcCs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KyJIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBBI0O M HOpUpPONHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
oOyyJaroniuxcsi Ha ypoBHE CpeHero oomiero o0pa3oBaHus CpelcTBaMu y4eOHOTO
npeamMera «XHMHUS», CONEPKAHME M TOCTPOCHHE KOTOPOTO ONPENENIEHBl B
nporpaMMe MO XUMHH C Y4€TOM CHeUM(PHUKH HAyKH XUMHUH, €€ 3HauyeHUs B
MO3HAHWU TPUPOJBI M B MaTEPUAIBHOU JKWU3HH OOIIECTBA, a TaKkKe C y4ETOM
o0lmux 1eqed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazoranust B Poccuiickoii denepanuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0CoOyI0 POjib B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepUAIbHON KYJBTYPBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALMOHATILHOTO HAyYHOI'O MBIILUICHUS,
B CO3/IaHHE€ I[EJOCTHOTO MPEJCTaBICHUS 00 OKpYKarolleM MHUpE Kak O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aUMOJAECHCTBYS C APYTMMHU €CTECTBCHHBIMU HAayKaMH, XUMHUs CTaJa
HEOTHEMJIEMOH YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBlIeHA HA pPELICHUE
IOOANBHBIX TIPOOJIEM YCTOMYHMBOIO pAa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOI,
HHEPTreTUYECKOM, MUIIIEBON, IKOJIOTHYECKOI 0€301MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBerctBUM ¢ OOmMMMM WENSIMH W NPUHLIUIIAMH CPEIHEr0 OOIIETo
obOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKYEHHS B JKU3Hb COLIMyMa, MPOJOJKEHUS
00pa3oBaHUsl B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannveckas xumus» u «OOmas w HEOpPraHWYecKas XHWMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHUH) U
OpraHnyeckon xuMuu. PopMUpOBAHUE JaHHOM CHUCTEMBl 3HAHUU IPU HU3Yy4YECHUHU
npeaMeTa o0ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOrooopasus
BEILIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB Y TEOPUN XUMHUH.

CrpykTtypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XuMmus» cQopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YEHUI0 y4eOHOro wMarepuaia Hu oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCAMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemecTB. (CBeleHUs 00 U3y4yaeMblIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMdeckol XHWMHUHU IOJIy4arOT pPa3BUTHE
c(hOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX NMPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON PEAKLIUH.

[log HOBBIM YyrJIOM 3peHUsi B mpeaMmeTe «XuMHs» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOrO 0OIIEro 00pa3oBaHUA
TEOPETUYECKU Marepuand H (PaKTOJOTMYECKHUE CBEJEHUS O BeEllecTBaX U
xuMuueckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYaromuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IO3UIINH,



Iy0Xe TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMHA H3TOro 3aKkoHa — OT
000011ar01IIeH 10 0OBICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXHEMIINX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKKE O XMUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus jaomnoyHsercss B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMH KYyJIbTYpOJIOTHUUECKUA W MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUU C
IpYTUMH HayKaMH, PAcCKpbIBalOT €€ pPOJib B II03HABATEIBHOW M NIPAKTUYECKOU
JEATEeIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUU XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XHUMHEH, KPUTHUUECKH OCMBICIMBATh MHGOpPMALUIO U
NPUMEHSITh €€ JUIsl TIOTIOJIHEHUWS 3HAHUM, pEIICHUS WHTEIJICKTYAbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEIOBATENBCKUX 3a/1a4d. B 11e10M cojepkanrue yaeOHOTO
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  HU3Yy4YEHUSI OPUEHTHPOBAHO  Ha
dbopmMupoBaHUe y OOYYAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro M
OpPraHhyYecKoro Mupa, OOYCJIOBJIEHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelIeHus] MPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMU U  TEOPETUYECKUMHU
NpEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPpoOieM, a
TaKXe Npo0aeM cOepekeHUs: IHEPIETUUECKUX PECYPCOB, ChIPhS, CO3/IaHKSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemenHus 3agady  BOCIUTAHMS, Pa3BUTUS M COLIMAIM3ALINU
oOyyJaronuxcsi TPUHATHIE MPOrPaMMON MO XHMHUHM TOJIXOIBbI K OINPEIEICHHUIO
colepkaHUsi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Bo€ 3HAUCHHE s
pPa3TUYHBIX BHJIOB JICATCIBHOCTH: peIIeHUs MpobjieM, TIOWCKA, aHaiu3a |
00paboTku uHbopMaIuu, HEOOXOAUMBIX JJISI TPUOOPETEHHSI OTbITA TPAKTUYECKON
U HCCIIENOBATENbCKONW AEATEIBHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPEAeICHUN
COZIEPKATENIbHOW XapaKTEepUCTUKHU LIeJIe HM3y4YeHUs MpEeaMEeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEeIIbHOCTH 4YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHHUSI TAKOW NOAXOJ K OIPEIACICHUIO LIEJIEH W3y4EeHUs
IIpeAMETA SABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJISIMH W3Y4YCHHS TpEeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJi1.) SBHIAIOTCSA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIoYeBble MOHATHS, (PyH/IaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHN T MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKIuid, HEOOXOIUMBIX [Jisi TpUOOpeTeHHs
YMEHUN OpPHUEHTHUPOBATHCA B MHPE BEIICCTB W XUMHUYECCKUX SIBICHHH,
UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM IpPaBUII
0e301acHOro oOpaleHus ¢ BEIIECTBAMM.

Hapsny ¢ atum, conep:kaTenbHas XapaKTepUCTHKA LIeJIeW U 3a/lay U3y4eHHs
peaMeTa B IporpaMme 1Mo XUMHUH yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oolmiero oopazoBanus. CeromHs B
NpernojaBaHu  XUMHM B OoJibllIel  CTENEeHM OTHAETCS  MPEeANOoYTEHHUE
MPAaKTUUYECKONM KOMIIOHEHTE COJepKaHUsl OOy4YEeHUs, OpPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IICO00pa30BaTEIHbHOM OpPTaHHW3aIlid, BIAACIONIETO HE
HA0OpOM 3HAHWM, a (PYHKIMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMU aKTUBHOI'O MOJIYYEHHS] 3HAHUW U NPUMEHEHUS UX B pealbHOM KU3HU
JUISL pEIICHUS TPAKTUYECKUX 3a/1ad.

B cBs3u ¢ 3TUM mOpu u3ydyeHHHM TpeaMeTa «XUMHUsS» JIOMUHHPYIOIIEe
3Ha4YCHHUE MTPUOOPETAIOT TaKKUE LIEJIN U 3aJ]aUH, KaK:

ajanTtanusi 00y4aromuxcsi K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HUHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM0OO0Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pENICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU U MX
PUMEHEHUEM;

dbopMupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMITIETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUJIOB
NEeSATENbHOCTH: PelIeHHs MpoOJeM, MOUCKa, aHalIu3a U 00pabOTKKM MH(POpPMALIUH,
HEOOXOJMMBIX [IJIi TPUOOPETEHHS OIbITAa JESITEIBbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XHWMHUH, a TaKXkKe I OIEHKH C TO3UIUN
HKOJIOTHYECKOM O€30MacHOCTH XapakTepa BIUSHUS BEUIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YeJI0BEKa U MIPUPOHYIO CPEY;



pa3BUTHE IO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CITOCOOHOCTEM 00yUarOIIMXCsl: CIIOCOOHOCTH CaAMOCTOSTEIILHO MPUOOPETaTh HOBBIS
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KM3HEHHBIMH TTOTPEOHOCTSIMH, UCITOJIB30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJI TIONCKA W aHaln3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUH XUMHUYECKOTO COJICP KAHMS;

dbopMuUpOBaHHE U PA3BUTHE Y 00YYAFOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0IaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWHM W TIPOBEICHUH XHUMHUYECCKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKOM
HAIIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUU TJI00AIBHBIX IpoliieM
pPalMOHAJILHOTO TIPUPOIONIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTreTUUECKUX PECYPCOB U
COXpaHEHHUSI TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIIEHUSI K TMPUPOAE M CBOEMY 3JI0POBBIO, a TaKkKe MNPUOOPETEHHS OMbITa
WCIIOJIb30BaHUs TIOJIYYEHHBIX 3HAHWUM JUIsI TPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs NpPeaMET «XUMUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHbIE
IPEAMETB.

OO11ee ynCI0 YacoB, OTBEAEHHBIX VIS U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero ofmiero odpazoBaHus, cocrabisieT 68 acoB: B 10 kimacce — 34 gaca (1
yac B Heenro), B 11 kmacce — 34 yaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUH

[IpenMmer opraHMyecKOM XHWMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IIOJYYCHHM HOBBIX BELIECTB U
MarepuanoB. Teopusi CTpOEHHsI OpraHudecKkux coenuHeHud A. M. BytiiepoBa, €€ oCHOBHBIE MOJ0KEHUA. CTPYKTypHBIE
dopMynbl OpraHM4ecKuX BemecTB. [omoiorusi, u3omepus. XUMHUYECKas CBsS3b B OPraHMYECKUX COCTUHEHHSIX —
OJIMHApHBIE U KPaTHBIE CBS3H.

[IpencraBinenne o KiIaccUPUKAMM OpraHMYEecKUX BemlecTB. HomeHknaTypa oOpraHMYeCKUX COEIMHEHUMN
(cucremarnueckasi) ¥ TPMBUAJIbHBIE HA3BAHUS BAKHEHIINX MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BEIECTB.

DKCnepUMEHTAIbHbIE METO/bl U3yUYEHHsI BEUIECTB U MX MPEBpALCHUI: 03HAKOMJIEHHE ¢ 00pa3laMy OpPraHMYeCKUX
BEIIECTB M MaTepHajaMd Ha MX OCHOBE, MOJICIMPOBAHHE MOJEKYJ OPraHMYECKHUX BEIIECTB, HAOIIOEHUE M OMUCAHHUE
JI€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BELIECTB IpU HarpeBaHuu (IJIaBiIeHHE, OOyIJIMBaHUE U
TOpPEHHE).

YriaeBoaopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU pPsAA. MeTaH M 3TaH — NPOCTEUIINE MPEACTABUTENM AJKAHOB:
¢usznyeckue W XUMHUYECKHE CBOWCTBA (pEaKkIMM 3aMENICHWs M TOPEHHA), HAXO0XKACHHWE B TMPUPOJIE, MOIY4YCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psii. DTUIIEH U MPOINHIIEH — NPOCTEUIINE NPEACTABUTENIN AJIKEHOB:
¢u3nueckue M XHUMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHHUA, TaJOr€HUPOBAHUS, TUAPATALMH, OKHUCICHUS U
MOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuenbl: OyrtamueH-1,3 u wmetmnOyrtaauen-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKUE CBOWCTBA (peakius
nosimMmepusanun). [lonyyenne CHHTETUYECKOTO KaydyKa U PE3HHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMS, T'OMOJIOTMYECKUH psAl. ALETUIEH — MNPOCTEHIIUN NpeiCTaBUTENb
QIKMHOB: COCTaB, CTPOCHHE, (PU3MUECKHME U XUMHUYECKHE CBOMCTBa (peakuMu THUIPUPOBAHMSI, TaJOTCHUPOBAHUS,
rUpaTalyu, TOPEHus), MOJy4YeHUe U TPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHue, (QHU3MYECKHE M XUMHYECKHE CBOWCTBA (peaklUWW TaJOTEHUPOBAHUSA U
HUTPOBAHUSA), MOJYyYCHUE U NMpUMEHeHHue. Tonyon: cocmas, cmpoenue, usudeckue u Xumuyeckue ceoucmea (peaxyuu
2a02EHUPOBANUS U HUMPOBAHUS), noayuenue u npumeHenue. TOKCHUYHOCTh apeHOB. ['eHeTHueckas CBS3b MEXAY
YTIIEBOAOPOJAMH, IPUHAICKAUMU K Pa3INIHBIM KJIACCAM.

[IpupoaHble HMCTOYHUKHU YrieBonOpofoB. Ilpupoansiii ra3 u mnomyTHele HedTsaHble Tra3pl. Hedts u €
npoucxoxjaenue. CrocoObl nepepaboTKu He(THU: NEpPEeroHka, KPEeKHHI (TEePMUYECKHM, KaTaJUTUYECKUI), MHUPOJIH3.
[TponykTsl nmepepabOTKU HE(PTHU, WX NPUMEHEHUE B NMPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIH yroib M MpPOAYKTHI €ro
nepepadboTKHU.

DKClepUMEHTAIbHbIE METOJIbl M3YYEHHs BELIECTB W MX IPEBpallleHUH: O3HAKOMJIEHHE ¢ oOpa3lamu IulacTMace,
KaydyykoB M  pe3uHbl, koiuiekuun «Hedtb» u  «VYroap», MOAENIMpPOBAHUE MOJEKYJ  YIJIEBOJOPOJAOB H
raJIoreHONPON3BOAHBIX, TPOBEICHNE PAKTUICCKOM PAOOTHI: MOyUYEeHNE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérnbie 3agaun.

Bbruncnenuss 1mo ypaBHEHMIO XMUMHMUYECKOM peakIuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WIIU
IPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJIHBIX BEILIECTB WM MIPOYKTOB PEAKLIMN).

Kuciopoaconep:kamue opraHu4eckue coeJMHEHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOM: CTpOeHUE, (PU3HUECKUe U XMMUYECKHUE CBOMCTBA (peaKuu
C AaKTUBHBIMH METaJUIaMM, TaJIOT€HOBOJOPOJAMH, TFOPEHHE), NPUMEHEHUE. BOMOpOIHBIE CBS3M MEXKIY MOJIEKYJIAMH
cnupToB. [IeficTBHE METaHOIa U 3TaHOJIA Ha OPTraHU3M YEJI0BEKA.

MHoroaToMHble CHOUPTBL. OJTWICHTJMKOIb M IJIMIEPUH: CTPOCHHE, (U3UUYECKUE M XUMUYECKHE CBOMCTBA
(B3aMMOJENCTBUE CO IIEJIOYHBIMU METaUIaMHM, KAayeCTBEHHAs pEakUuus Ha MHOIOaTOMHbIE coupthbl). JleiicTBue Ha
opranusM yenoseka. [Ipumenenne riuuepruta U TUIICHITTUKOJIA.

deHoun: cTpoeHne MOJIEKYIbl, (pU3NUECKUEe U XUMHUECKHe cBOMcTBa. TokcuuHOCTh QeHona. [Ipumenenue denona.

Anbnerunpl U kemonvl. @opManblIeru, aueTalbIerul: CTpoeHue, (PU3NUeCKUe U XUMUYECKUE CBOMCTBA (peakuuu
OKHUCJIEHUS! U BOCCTAHOBJICHHU S, KAUECTBEHHBIE PEAKIIMH ), IOJIyYEHHE U IPUMEHEHUE.




OHOOCHOBHBIE TPEJEIIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbiHAasi U YKCyCHasi KMCIOTBI: CTpOEHUE, (HU3nUecKue M
XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIsl Kjlacca KHUCIOT, peakuus 3TepuuKaluu), MOJIy4eHHE U NPUMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHCIIOThl KaK MPEACTAaBUTEIM BBICHIMX KApOOHOBBIX KHUCJIOT. MbUla KakK COJM BBICHIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JACHCTBHE.

Crnoxubie 3(pUpbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxHbIX 3¢upoB. Kupsl. ['uaponus xKupos.
[Ipumenenue xupoB. buonornueckas posb :KUPOB.

VYrneBoabl: cocraB, KilaccHM(UKanuUs YIJIEBOAOB (MOHO-, Iu- M moiucaxapuisl). [Uoko3a — npoctedmunit
MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3MYECKHMEe M XHMMHYECKHME CBONCTBA (B3aMMOJIEUCTBHE C
ruapokcuiom Meau(ll), okucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBIEeHUE, OPOKEHUE TITFOKO3bI),
HaxXO0KJIeHUe B IpUpo/Jie, IpUMEHEHHe, Onosorudeckas posib. @orocunres. Ppykro3a Kak U30Mep TITHOKO3bI.

Kpaxmain u nesnronosa Kak npupoHslie noauMepsl. CTpoeHHE Kpaxmalla v LEJUTI0JI03bl. DU3HUECKUEe U XUMUYECKHE
CBOICTBa Kpaxmaiia (THIpOJIN3, KaUeCTBEHHAs PEAKIIMS C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHMsS BEIECTB M UX NPEBPALLCHUN: MpPOBEJEHUE, HAOJIIOJEHUE U OINHUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHbIE PEAKLIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJa
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3auMoOAEHCTBHE TuHIepuHa ¢ rugpokcunoM meau(ll)), ampaeruaos
(oxucneHre aMMHUadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3anMoaelicTBre Kpaxmasna ¢ HOAOM),
IPOBEICHHE NMPAKTUYECKOU pabOThI: CBOMCTBA paCTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnsie 3agaun.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIeCTBa WU
IPOAYKTA PeaKyy 110 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTrcozeprkanue opraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTBHI KaK aM(OTepHble OpraHuyecKre coequHeHuss. Pu3nueckue U XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauuuHa). buosnornyeckoe 3HaueHHE aMHMHOKUCIIOT. [lenTuasl.

benku kak npupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuyHas, BTOpUUHAs U TPETUYHAS CTPYKTypa OEJIKOB.
XUMUYECKUE CBOMCTBA OEJIKOB: FMAPOJIN3, ACHATYpallKs, KAUECTBEHHbIE PEAKIIMM HA OEJIKH.

OKClIEpUMEHTAJIbHbIE ~ METOJbl M3y4YEHHUS BELIECTB W UX I[peBpalleHUi: HaOMIOAEHHME U ONHUCaHUE
JEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalusi OEJIKOB IIPU HArPEBaHUHU, LIBETHBIE PEAKIIUU OEJIKOB.



BbicokoMoJ1eKy IsipHbIe COeTUHEHM s

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPHU3AINK, CPEIHSS MOJICKyJsipHass macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYIISIPHBIX COCIMHCHHH —
MIOJIMMEPHU3AIIHS ¥ TIOJTUKOHICHCAITHSI.

DKCIEepUMEHTAIBHBIC METOIbI M3YUYCHHS BEIICCTB M WX MPEBPAIICHHI: 03HAKOMIICHHE ¢ 00pasiaMu MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBSI3H.

Peanu3anus MeXNpeIMETHBIX CBA3EH NPU HW3yYEHUM OpraHudeckod xumuu B 10 Kjacce OCYIECTBISIETCS 4Yepe3
WCIIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK U TIOHITHH, SBIISFOIINXCS CUCTEMHBIMU JIJISI OTAEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1Me ecTeCTBEeHHO-HAyUYHbIE TMOHATHS: SIBJICHUE, HAy4YHBbIM (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJaccudukanus, nepuonIYHOCTb, HAOIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE.

dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTETUUECKU YPOBEHB, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, (U3MUCCKIE BEIMUMNHBI ¥ €TMHUIIBI UX H3MEPCHUSI.

buonorus: kierka, opranm3M, Oumocdepa, oOMEH BEIIECTB B OpraHU3Me, (POTOCHHTE3, OHMOJIOTHYECKH aKTHBHBIC
BellecTBa (OCJIKH, YTIeBOIbI, )KUPHI, DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIC3HBIC HCKOITAEMBbIS, TOIIUBO, PECYPCHI.

TexHOJOTHsA: THUIIEBbIE MPOMYKTH, OCHOBHI PAIMOHAIBHOTO THUTAHUS, MOIOIIME CPEICTBA, JICKAPCTBEHHBIE H
KOCMETHUYECKUE TTPEenapaThl, MaTEPHAIIBI N3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

[INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHA ITIPOI'PAMMBI 110 XUMHWHU HA BA30OBOM VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHCS MPOTPaMM CPEIHETro OOIero
oOpa3zoBanusi (JIMYHOCTHBIM, METANpPEJAMETHbIM M MpeAMETHbIM). HayuHo-mMeToauyeckoil OCHOBOWM uisi pa3paboTKH



IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHEro 00Iero oOpa3oBaHUs SBISETCS CHCTEMHO-ACSTEIIbHOCTHBIM
OAXOJ.

B CcoOTBETCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX pPE3yJIbTaTOB OCBOCHMS
npeaMeTa « XMMHUs» Ha YPOBHE CpeTHEro o0IIero 00pa3oBaHus BbIJEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIONUMHUCS POCCHHCKONW TPAKIAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH Y CAMOOIPEAEIIEHUIO;

HaJIMYKUe MOTUBALIMU K O0yUEHHUIO;

[eJICHANIPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIACHUMN JIMUHOCTU HA OCHOBE KIJIFOUEBBIX IIEHHOCTEW U MCTOPUUECKUX
Tpaauiuii 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIIMXCS PYKOBOJCTBOBATHCS B CBOEH NEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, MPUCYIIMMHU LIETTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMs;

HaJIM4YKe MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHsS» JOCTUTAalOTCS B €JUHCTBE Y4yeOHOW M BOCHUTATEIbHOU
NEATEeIbHOCTY B COOTBETCTBUM C T'YMaHUCTUYECKUMHU, COLUUOKYJIbTYPHBIMHU, JYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIEeCcTBa, MPUHATHIMH B O0OIIECTBE HOPMAaMU W TIpaBUJIAMH TIOBEICHHS,
CIOCOOCTBYIOIIMMU TTPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBJICHUS TUYHOCTU 00YYaIOIIUXCSl.

JIngHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIBLHON U
MPaKTUUYECKOMN JAESATEIbHOCTH 00YUYarOIIMXCs M0 peaiu3alliy MPUHSITHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCJI€ B YaCTH:

1) rpaaaHCKOT0 BOCIIMTAHMS:

OCO3HaHMS OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, yBAKEHUS K 3aKOHY U MTPABOTIOPAJIKY;

IPEACTABIECHUS O COLUAIIBHBIX HOpMaxX U MpaBUiiaX MEKJIMYHOCTHBIX OTHOLLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACSATEIBLHOCTH MPHU CO3JaHUU YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEIbHBIX 3a]1a4, BBIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI IPYTUX MPU aHAIHU3E Pa3TMYHBIX
BUJIOB Y4E€OHOU J1eATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOI'O OTHOIIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINIO0 OT€UECTBEHHON XUMHUH;



YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH M MPAKTHUYECKOTO MPUMEHEHHUS XMMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHUSI HAyKW €CTh pe3ydbTaT JUIMTENbHBIX HAONIOJCHHUM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

WHTEpeca M I03HABATEJIbHBIX MOTHUBOB B MOJYYEHUU M TMOCIEAYIOLIEM aHajau3e HHQOpMalMu O MEPea0BBIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJECHNUS;

CITIOCOOHOCTH OIIEHMBAaTh CUTYAIlMH, CBSI3aHHBIC C XUMHUUYECKUMHU SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U MOCTYIIKM CBOMX TOBAPUILIEH C MO3ULMNA HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHMS [IEHHOCTEH 370pOBOro M Oe3omacHOro o0Opasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILICHUS K
COOCTBEHHOMY (DM3MYECKOMY U TICHXUYECKOMY 3I0POBBIO;

coOmro/ieHrs TpaBuil 0€30mMacHOr0 OOpalleHHs C BEIIECTBAMH B OBITY, MOBCEIHEBHOW >XH3HU U B TPYIOBOM
NEATEIIbHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBWI WHIAUBUIYAJILHOTO M KOJJIEKTUBHOTO O€30MAaCHOr0 TOBEJICHHUS B CHUTYyallUsX,
YIPOXKAIOIIKUX 30POBbIO U )KU3HU JIIOACH;

OCO3HAHMUSI TIOCJIC/ICTBUIN U HENIPUATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOr0JIsl, HAPKOTUKOB, KypEeHHUSI);

5) TPyA0BOIr0 BOCIIUTAHMSA

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEOBATENbCKON JEATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTUX BUAX JEATECIbHOCTH,

YCTAHOBKHM HA aKTHMBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3aJa4 COLIMATIbHON HAampaBJIEHHOCTH (B paMKaxX CBOETO
KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3Y4YEHHUIO TMpodeccuid pa3iudyHOro pojia, B TOM YHKCIE Ha OCHOBE MPUMEHEHUs
PEAMETHBIX 3HAHUI IO XUMUHU;

YBKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIIMBHAYAJIbHOW TpaeKTOpHH o0O0pa3oBaHus, Oyaymed mnpodeccun u
peanu3anuu cOOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENM K XUMUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIMTAHMS :

HKOJIOTMUECKH 1[eTIeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU HaA 3eMIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB Ha COCTOSHUE
MIPUPOJTHOM U COLUAIIBHOU CPELBI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCMOJb30BAHUSI JOCTHUKEHUM XUMHUU JJIsl PEUIeHUS BOIPOCOB PAIMOHAIBHOTO
MIPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HEIPHUATHS JIEUCTBUM, NPUHOCAIIMX BPE OKPYXKAIOIIEH NPUPOAHOM CpEAe, YMEHHs HPOTHO3UPOBATH
HEOJIaronpUsTHbIEC IKOJIOTHYECKUE TTOCIECTBUS MPEAIPUHUMAEMbBIX ACHCTBUHN U MPEIOTBPAILATh UX;

HaJM4Usl Pa3BUTOrO HKOJOTHYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYpPhl, ONbITA AESITEIBHOCTH SKOJIOTMYECKON
HAaIMpPABJICHHOCTH, YMEHHSI PYKOBOJICTBOBAThCS MMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAIBHOW MPAKTUKE,
CIIOCOOHOCTH M YMEHHUS aKTHBHO MPOTUBOCTOSTH UICOJIOTHH XeMO()oOuH;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKU,

MOHUMAaHUSl CHeNMUUKN XMMHUHA KaKk HAyKd, OCO3HaHWsS €€ poiu B (OPMHUPOBAHHM PAIMOHAIBHOTO HAYyYHOTO
MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPENCTABICHUSI 00 OKpYKalollleM MUpPE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U pEIICHUH MPOo0JIeM COXPaHEHUsI PUPOITHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM [JIsi COBPEMEHHOM LMBWIM3ALMU: B €€ TIyMaHUCTHYECKOU
HAIPaBJICHHOCTH M Ba)XKHOW POJIM B CO3JJaHUM HOBOM 0a3bl MaTepUaJbHOW KYJBTYPhI, PEIICHUH TJI00AJIbHBIX MPOOJIEM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEUYECTBA — CBHIPhEBOW, IHEPTETUYCCKOM, MUIEBOW W DKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTHU MEIMIIMHBI, 00ECIIEUEHNUN YCIIOBUN YCHEIIHOTO TPYyJa W AKOJOTHYECKH KOM(OPTHOM >KM3HHM Ka)XJIOro 4jieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYUYHONW T'PAMOTHOCTH: MOHMMAaHUs CYIIHOCTH METOJOB ITO3HAHMS, HUCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HMCIOJL30BaTh MOJIydaeMble 3HAHUS Ui aHajdu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U



OPOUCXOAAIINX B HEM H3MEHEHUH, yMEHHUsS JielaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE HAay4HbIX (DaKTOB H
UMEIOINXCS JaHHBIX C LEbIO MOJy4YeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO MCIOIB30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUsS MPOOJIeM B peaNbHBIX KU3HEHHBIX
CUTYaIusX;

UHTepeca K O3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEpPBHIBHOMY OOpa30BaHMIO U caMO00pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX
3HaHU 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3InuHbIX chepax npodheccuoHanbHOU NeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yJIbTaThl OCBOSHMS YU€OHOTO MpeaMeTa « XUMUsS» Ha YPOBHE CPeIHEro oOiiero oOpa3oBaHuUs
BKJIFOYAIOT:

3HaYUMBbIe IS (OPMHPOBAHUS MHPOBO33PCHHUS OOYYAIONIUXCS MEKIUCIUIUIMHAPHBIE — (MEXIPEIMETHBIC)
oOIlleHayYHbIE IIOHATHS, OTPAXKAIOIIUE IEJOCTHOCTh HAYYHOM KapTUHBI MHpa W CHenudUKy METOJOB IO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepHs, BEIIECTBO, DHEPTHs, SIBJICHHE, IPOIECC, CHCTEMa, HAy4HBIH (DaKT,
MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHBbIC JeWUCTBUS (TTO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETrYyJISTUBHBIC), O00ECIECUUBAIOIINE
dbopmupoBanre GYHKIIMOHATHLHON TPAMOTHOCTH Y COTTMATBHON KOMITETCHIIMHA 00YYaIONuXCs;

CITOCOOHOCTh OOYYaIOIIMUXCS HKCIOJIB30BaTh OCBOCHHBIC MEKIUCIUIIMHAPHBIE, MHUPOBO33PCHUYCCKHE 3HAHHUS U
YHUBEpPCAJIbHBIC YUECOHBIC ICUCTBUS B TIO3HABATEILHON U COI[MATILHOMN ITPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAIBHBIMH  YYEOHBIMH  IO3HABATEIbHBIMU,
KOMMYHHUKATHUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMH.

OBJ1aJieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEJIbHBIMU ACCTBUSIMM:

1) 6a30Bble JJoruvecKue aecTBUSI:

CaMOCTOSITENILHO (DOPMYITMPOBATH U aKTYaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENETATh LEJIU ACATEIBHOCTH, 3aJlaBas MNapaMeTpbl W KPUTEPUM HUX JOCTHUKEHHS, COOTHOCUTH PE3yIbTaThl
JIESITEIbHOCTH C MOCTABJICHHBIMM LICJISIMU,



UCIIOJIb30BaTh TPH OCBOCHUU 3HAHUN TPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCNSATh XapaKTepHbIC MNPU3HAKU
NOHSATUN M yCTaHABIMBAaTh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIWE MOHSTHS Il OOBSCHEHUS OTACIIbHBIX
(aKTOB U SBJICHUN;

BBEIOMPATH OCHOBAHUS U KPUTEPHH JIJIS1 KJIACCU(DUKAITUN BEIIECTB U XUMHUYECCKUX PEaAKITHIA;

yCTaHABJIMBATh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKIY N3Y4aeMbIMH SBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYyKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTU U
IPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSAX, OPMYIMPOBATH BHIBOABI U 3AKITIOUCHHUS;

IMPUMEHSTH B TIPOIIECCe TTO3HAHUS, UCTIOIb3YEeMbIE B XUMHH CHUMBOJUYECCKHE (3HAKOBBIC) MOJICIH, TPeoOpa30BhIBATH
MOJICTIbHBIE TIPEACTABJICHUS] — XUMHYECKUN 3HAK (CHMBOJ) DJIEMEHTA, XUMUYecKass (opMmysa, YpPaBHCHHE XHMHYECKOU
peaKkiMu — TMPU PEHICHUH Y4eOHBIX IMO3HABATENBHBIX W TMPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHbIE MOJCIIbHbBIC
MIPE/ICTAaBIICHUS JIJISl BBISIBJICHUS XapaKTEPHbBIX MPU3HAKOB N3YYAaEMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE TeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYCCKUX PEaAKITHI;

dbopMyupoBaTh IEAM W 3aJa4d  WCCIEAOBAHUS, WCIOJIL30BATh IIOCTABICHHBIE W  CAMOCTOSITEIHHO
chopMyTUpOBaHHBIC BOTPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI /111 (POPMHUPOBAHHUS THIIOTE3bI IO TIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

BJIQJCTh HABBIKAMU  CAMOCTOSITCIIBHOTO  IUIAHUPOBAHUS W TPOBEICHUS  YUCHUYECKHUX  OKCICPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsI HAOMIOMAaTh 3a XOJOM TIPOIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yibTar,
dbopMyrpoBaTh 00O0OIIEHUS W BBHIBOJALI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3yJbTAaTOB WCCICAOBAHMS, COCTaBISATH
000CHOBaHHBIN OTYET O IPOJIETaHHON padoTe;

npUOOpeTaTh ONBIT YYEHUUYECKOW HCCIEIOBATEIbCKON M IMPOEKTHOM JEATENBHOCTH, MPOSBIATH CHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJIOB PEIICHUs MPaKTUYECKHUX 3aJ]iad, MPUMCHCHHUIO Pa3IMYHBIX METOOB
TTO3HAHUS.

3) pa6ora ¢ unpopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX MCTOYHMKAX HH(OpManuu (Hay4dHO-MOMYJIApHAs JIUTepaTypa XUMHUYECKOTO
CoJlep>KaHMsl, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMAIMIO PA3TUYHBIX BUAOB U (OpM
MPEICTABIICHNS, KPUTHYECKH OIEHUBATh €€ TOCTOBEPHOCTh M HEMPOTHBOPEUYHBOCTD;



dbopMyIMpOBATH 3aMPOCHl M IPUMEHSATH PAa3IMYHbIE METO/BI MPU TIOUCKE U 0TOOpe MHPOpMAIHH, HEOOXOIUMOMN ISt
BBINIOJIHEHUS YUEOHBIX 33714 ONPeIeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIMOJB30BaHUA WH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH M Pa3IUYHBIX MMOMCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (popMy mpencTaBieHus uHpopManuu (cxembl, TpaduKH, AUArpaMMBbl,
TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpEACTBA MpuU pPabOTe C XUMHUYECKOM HHPOpMaluen: MPUMEHSThH
MeXIpeaIMeTHbIE (PU3NUECKre U MATEMAaTUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATISTHOCTH.

OgyaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€CTBUAMM:

3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYKJaeMON TeMbl B XOJ€ AHAIOra W/WIM JAUCKYCCUH, BBICKa3bIBaTh HJIEH,
(bopMyIMpPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITTOJHEHUS MPEJI0KEHHOH 3a1a4H;

BBICTyNIaTh C TPE3CHTAIMEl pe3yJbTaTOB IMO3HABATEIBHON JEATEIBHOCTH, MOJYYEHHBIX CaMOCTOSTEIbHO WU
COBMECTHO CO CBEPCTHUKAMH IMPH BBIMOJIHEHUN XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUIECKOW pabOThl MO UCCIIEJOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealnu3ali yueOHOro npoeKkTa u (popMyIupoBaTh BHIBOJBI 110 Pe3yJibTaTaM MPOBEAEHHBIX
UCCIJIeIOBAaHUM MyTEM COTJIaCOBaHUS MO3UIIUMN B X0/1e 00CY X ACHUS 1 OOMEHa MHEHUSIMH.

OgJ1aieHHe YHUBEPCAJbHBIMU PeryissTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIFHO TNIAHUPOBATh U OCYIIECTBIISATH CBOIO MTO3HABATENBHYIO JEATEIIbHOCTD, ONpeaessisl e€ e U 3aa4H,
KOHTPOJIUPOBATh U MO MEpEe HEOOXOAUMOCTH KOPPEKTUPOBATh MpEIaraeMblii alrOpUTM JEHCTBUIM IMPHU BHITIOJHEHUU
y4eOHBIX U HCCIEAOBATENbCKUX 3aj]ad, BHIOMpaTh HanbOosiee d(PPEeKTUBHBINA CIIOCOO MX PEHIeHUs C y4ETOM MOIYYCHHS
HOBBIX 3HAHMM O BEHIECTBAX U XUMHUUYECKUX PEAKLIUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JAESITETFHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC



[IpenmeTHble pe3yapTaThl OCBOEHUS Kypca « OpraHuuecKkasi XUuMHUsD OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TPEJICTABICHUNA O XUMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIH
XUMUM B TIO3HAHUU SBJICHUU NPUPOABI, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYphl JIMYHOCTU, €€ (YyHKIIMOHAIHHOMN
TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUYECKUX 3a]a4 U IKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIECHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOPAsi BKIOYAET: OCHOBOMOJIAraloIINe MOHATHS (XUMUYECKUI JIEMEHT,
aToM, DJIEKTpOHHAsi O000JI0YKa aTroMa, MOJEKyla, BaJE€HTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XUMHUYECKasi CBS3b,
CTpyKTypHas (opmyia (pa3BépHyTas U COKpali€HHas), MOJb, MOJISIpPHAs Macca, MOJIIPHBIM O0BEM, YIrIepOIHBIN CKEJET,
byHKIMOHATBHAS TPYIIA, PAAUKA, H30MEPHSI, H30MEPHI, TOMOJIOTHICCKUN PsiJl, TOMOJIOTH, YTJIICBOJIOPOIbI, KUCIOPOI H
a30TCOAEpKAIlNe COCIUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHHUS); TEOPUH U
3aKOHBI (TEOpHUsi CTpOEHUsI oOpraHudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMAHMS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHUX SIBIICHUM, (DAKTOJIOTUYECKUE CBEJEHUS O CBOMCTBAx, COCTaBE, MOJYYCHUU U
0€30MacCHOM HCTOJIb30BAHUH BaXKHEHUIITUX OPraHUYECKUX BEUIECTB B OBITY U MPAKTUUECKOMN AESATEIbHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh yMEHUHN BBISBISATH XapaKTEPHbIC MPU3HAKK TIOHSITHH, YCTAaHABIMBATh WX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIOIIME TOHSTUS IIPU OMNMCAHUU COCTaBa, CTPOEHUS M IMPEBPALICHUN OpPraHUYECKUX
COCJIMHECHMI;

c(hOpPMHUPOBAHHOCTh yMEHHUH WCIOJIB30BaTh XHWMHUYECKYI) CHMBOJIUKY [UJISI COCTaBIICHHUS MOJCKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOU, COKpamI€HHOW) (HOPMYJ OpPraHUYECKUX BEIIECTB W ypPaBHCHUN XHMHUYECKUX PEaKIIHi,
W3rOTaBIIMBaTh MOJENHM MOJIEKYJ] OpPraHUYECKUX BEHIECTB ISl WILIIOCTPAMM UX XHMHYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTAHABJIMBATh MPUHAICKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHHIO K OIpPEAEIEHHOMY KJIAacCy/TpymIe COeIWHEHUH (yTiIeBOIOPOABI, KUCIOPOA U a30TCOAECpPIKAIINE COCIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCJMHEHMS), JaBaTh MM Ha3BaHUs Mo cucteMarudeckoil HomeHkiatype (IUPAC), a Ttaxxke
PUBOJIUTH TPUBHAJIbHBIE HA3BAHUS OTACIIbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOMUIICH, alleTUIICH, STUICHTIUKOb,
rIMLuepuH, QeHos, QopManbAerull, aleTalbJeruj, MypaBbUHAs KHUCIOTa, YKCyCHash KHUCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapHHOBas KUCJIO0TA, TJII0K03a, (PPYKTO3a, Kpaxmall, HeJUII0J103a, TJIULHH);



c(hOpPMHUPOBAHHOCTh YMEHUS ONPENETATh BUIIBI XMMHUYECKOW CBSI3M B OPraHMYECKUX COCTUHEHUSAX (OJWHApHBIC U
KpaTHbIC);

c(hOpPMHPOBAHHOCTh YMEHUS IPUMEHSTH TTOJIOKEHHUS TEOPUU CTPOCHUS OpTaHUYecKuX BemecTB A. M. byTieposa s
00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPAaHEHUS MACCHI BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (DU3UIECKNE U XUMHUYECKHE CBONCTBA TUITMYHBIX
MPEICTaBUTENICH Pa3IMUHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, dTWIEH, MPOMNWIEH, alleTHiIeH, OyTaaueH-1,3,
MeTHIO0yTaauen-1,3, OeH30/1, METaHO], 3TaHOJ, JTUJICHTIUKOJNb, TIUICpUH, (DEHOIN, ameTanbAeTui, MypaBbUHAS W
YKCYCHasi KHCIIOTHI, TJIOKO3a, Kpaxmal, IeJUTI0JI03a, aMHHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXTy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapPaKTEPU30BATh NCTOYHHUKHU YTIIEBOJOPOJIHOTO ChIPhs (HEDTh, MPUPOIHBINA Ta3, yroib),
CHOCOOBI X TIEPepabOTKU U MPAKTHYECKOE MPUMEHEHHE MTPOTyKTOB MePepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUYUCIICHUS MO XUMHYECKHM YPaBHEHHSM (MaccChl, 00bEMa, KOJIHMYECTBA
MCXOJTHOTO BEIIECTBA WJIM TMPOAYKTA PEAKIMH 110 W3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOJHBIX BEIICCTB
WM IPOAYKTOB PEaKITNN);

c(hOpPMHUPOBAHHOCTh YMEHUI BJIQIETh CUCTEMOU 3HAHUIK 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUS, UCTIOIb3YEMbIX
B XMMHH TIPH U3YYCHHUH BEIIECTB M XUMHUYECKHX SIBICHUH (HAONIOEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBaHNUE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKHE 3HAHUS A TPUHATHS PEIICHWA B KOHKPETHBIX J>KM3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECCTBAMU U UX MPUMCHCHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOIOATh TpaBWIA TOJH30BAHHUS XUMHUYECKONW TMOCYyIOH © J1abOpaTOpHBIM
o0opyIoBaHMEM, a TaKXe MpaBUiia OOpaIleHHsS C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMCHHI IUIAHUPOBATH W BBIMOIHATH XUMHUYECKUNA DKCIIEPUMEHT (IIPEBPAICHUS OPTaHHMYSCKHUX
BEIIECTB MPU HATPEBAHWHM, MOTYyUYEHNE dTUJICHA U N3YYCHHUE €TO CBONCTB, KAUECTBCHHBIC PEAKIINA OPTAHMYECKUX BEIIECTB,
JieHaTypalys OCJIKOB MPU HarpeBaHWH, I[BETHHIE PEaKIIMU OEJTKOB) B COOTBETCTBUU C MPABWIAMH TEXHUKH O€30MACHOCTH
npu OoOpalieHHMH ¢ BEIECTBAMH M JIaDOpaTOpPHBIM OOOPYJIOBaHHMEM, MPEICTABIATh PE3YyIbTaThl XUMHUYECKOTO
IKCIIEPUMEHTa B (OpMe 3alHuCH YPaBHEHHH COOTBETCTBYIOIIMX peakiuii u (OpMYyIMPOBATh BBIBOIABI Ha OCHOBE 3THX
pe3yIbTaToB;



c(hOpPMHUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATH XUMUYECKYI0O HH(POPMAIMIO, MOJIyYaeMYyH W3 Pa3HBIX
MCTOYHHUKOB (CpeACcTBa MacCcOBOM uH(popMatuu, UHTepHET U IpyTuXx);

c(hOpMHUPOBAHHOCTh YMEHUIN COOJIIOIATH MpPaBHIIa SKOJOTUYECKH 11eJ1IeCO00Pa3HOro MOBEJIEHUS B OBITY U TPYIOBOM
NEATEeIbHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbs U OKPYXKAIOIIeW MNPUPOJHON Cpeibl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUSI HA KUBbIC OPraHU3MbI ONPEICTEHHBIX OPTaHUYECKUX BEIlleCTB, TOHUMast cMbici nokaszatens [1/IK, noscHats
Ha IPUMepax CocoObl YMEHBINIEHUS U TTPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa,

JUIsi O0y4YaroIIMXCsd C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J0pPOBbS: YMEHHUE TPUMEHATHh 3HAHUS 00 OCHOBHBIX
JOCTYMHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUM;

JUTSI CJICTIBIX M CITA00BUIANIINX O0YYAOIIMXCS: YMEHHUE HCTIOIb30BaTh pelbe(HO-TOUCUHYIO cucTeMy o0o3HaueHui J1.
Bpaiins s 3anucu xumudeckux Gpopmyi.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacon JIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHH
[Ipenmer oprannueckon xumun. Teopus
1.1 CTPOEHMSI OPraHNYECKUX COETUHEHUH A. 3
M. bytneposa
Uroro no pazgeny 3
Paznen 2. YriaeBogopoansl
2.1 [IpenenbHbie YIIeBOAOPOIBI — AJKAHBI 2
29 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 1

AJIKaAUCHBbI, aJIKWHBI



2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2

24 [Ipupo/HbIe HCTOYHUKH YIIIEBOIOPOIOB U
' ux repepaboTka

Uroro no pazgeny 13

Pasnen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHNs

3.1 Crouptsl. ®enon 3

39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7
' Cnoxuble 3QUpHI

33 YrieBonl 3
Wroro no pazneny 13
Pasnen 4. AzoTcoaepxamme opraHu4ecKue coeJMHeHus1

4.1 AMuHBI. AMUHOKHUCTIOTBI. beakn 3
Utoro no pazneny 3
Paspnen 5. BbicOKOMOJIEKY ISIpHbIE COCIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 34






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

IIpenmer opraHn4ecKON XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUECHHE
Teopust cTpoeHUs OPraHUYECKUX
coenunenuii A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHHUS

[IpencraBnenne o knaccuukanuu
opranuveckux BemiectB. HomeHkmarypa
(cuctemaTudeckas) U TPUBUATBHBIC
Ha3BaHUS OPraHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PsI

MeraH u 3TaH — NpocTenIIre
MpEeACTaBUTEIHN AJIKAHOB
AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
DTUJIEH U IPOINUIIEH — MpOCTeHIne
MPEACTaBUTEIHN AIKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
STUJICHA U U3YYEHHE €T0 CBOMCTBY
Aunkanuensl. byranuen-1,3 u
MetunoyTtanuen-1,3. [Momydyenue 1
CUHTETUYECKOI0 KayuyKa U PE3UHbI



10

11

12

13

14

15

16

17

18

19

20

21

22

ANKHUHBI: cOCTaB U OCOOEHHOCTH CTPOEHUH,
TOMOJIOTUYECKUH Psill. ALETHIEH —
MIPOCTENIINN TPENCTABUTEND aJIKUHOB
Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuuu

ApeHsbl: 6eH301 U TOITy0J. TOKCHYHOCTh
apeHoB

I'eneTnyeckas CBSA3b yIiIEBOAOPOJOB,
MIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YTIJIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIE He(DTIHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu
[IpenenpHbIE OIHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b
KontponsHas pabota no pasueny
«YTeBogopoIbD

MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKOJIb U
[JIMLEPUH

@DeHOII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE
Anpnerupl: GopmManbaerun u
aneTanpaeru]. ALeToH

OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCyCHast
[IpaxTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHhI, KaK
OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX



23

24

25

26

27

28

29

30

31

32

33
34

KHCJIOT

MBpiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JESHCTBIE

CrnosxHble 3(Upbl KaK IPOU3BOIHbIE

Kap6OHOBBIX KHCJIIOT. FI/I,Z[pOJ'II/IS CJIOKHBIX

3¢upoB
XKupsr: runponns, npuMeHeHue,
OuoJsornueckas pojb )KHPOB

VYrneBoasl: cocTaB, Kiaccuukanusi.
Baxneiimme npeacTaBuTenu: TiI0K03a,
bpyxTo3a, caxaposa. Kpaxman u
LEJUTI0JI03a KaK ITPUPOJHBIC ITIOJTUMEPBI

Konrponbnas pabota no pasueny
«Kucnopoaconepxaiine opraHuuecKue
COCIMHECHUS

AMUHBI: METUJIAMUH U aHUJIVH
AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpPraHUYECKHUE COCIUHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentuab
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHHUS
OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.
IInactmaccsl, Kay4yyKH, BOJTOKHA
Pe3zeps

Peseps



OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34



YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; mox penakiueii Jlyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO « [PODAY»; AxuinonepHoe o6mectBo «3maTenscTBo
«IIpocBemenue»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakiueit Jlyauna B.B., O611ecTBoO ¢ orpaHUuYe€HHON OTBETCTBEHHOCTHIO

«IPODA»; Akmoneproe obuiectBo «M3narensctBo «lIpocBemenne»

METOANUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoauueckoe nocobue k yueOnuky B. B. Epemuna,

H. E. Ky3smenko, B. 1. Tepennna u gp. «Xumus. bazoBsiit

ypoBeHnby». 10 kiacc / B. B. Epemun, B. 1. Maxonuna, O. FO. Cumonosa, U. B.
Epemuna, A. A. [Ipo3nos, O. FO. KepumoB. —

M. : Ipoda, 2018. — 123, [5] c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

JIOTIOJTHUTENBHO UCIIONIb3yeMble HH(POPMALIMOHHBIE PECYPCHI:

* lluTepHeT-pecypceel

admin@xumuk.ru



http://www.xumuk.ru

http://fcior.edu.ru

http://www.chemistry.ssu.samara.ru/

http://www.fipi.ru/

http://www.school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

HuTepHeT-pecypchbl Ha PYCCKOM SI3bIKE

1. http://www.alhimik.ru [IpeacraBnensl pyOpuKU: COBEThI A0UTYPHEHTY,
YUHUTEI0 XMMUHU, COIPABOYHHUK (0YEHB OOJIbIIas NOA00pKa TaOIUI U CIPaBOYHBIX
MaTepuasoB), BeCesas XUMHsI, HOBOCTH, OTMMITHA/IBI, KyHCTKaMepa (Macca
WHTEPECHBIX UICTOPHUECKUX CBEICHUH).

2. http://www.hij.ru XKypnan «XuMus 1 >ku3HbY» MOHATHO U 3aHUMATEIIBHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO IIPOUCXOAUT B HAyKe U B MUPE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnekrponnsIit )xypHan « XUMUKH U
XUMHSD», B KOTOPOM TIPEICTABICHO MHOXKECTBO OMBITOB MO0 XHMHH,
3aHUMAaTENbHON MH(POPMAINH, TO3BOJISIIOIICH yBJIEUh YYEHUKOB
IKCIIEPUMEHTAIHHON YacThIO MPEAMETA.

4. http://c-books.narod.ru BceBo3morkHas muTeparypa no XuMumu.

5. http://www.drofa-ventana.ru M3BecTHOE M3AaTENBbCTBO YyUEOHOM JIUTEPATYPHI.
HoBuHKYM HayYHO-TIOMYJISIPHBIX U 3aHUMATENbHBIX KHUT 0 XUMHUU.

6. http://1september.ru Xypran ayis yautenei u He ToJbko. bombimoe

KOJINYCCTBO pa60T YUYCHHUKOB, B TOM YHUCJIC U UCCJICJOBATCIILCKOI'O XapaKTepa.



7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBbHBIN OPTA
CO CCBUIKaMH Ha 00pa30BaTeIbHbIC CAUThI IO XUMHH.

8. www.periodictable.ru COopHUK cTaTel 0 XMMUYECKHUX JIEMEHTAX,
WLTIOCTPUPOBAHHBIN IKCIIEPUMEHTOM.

HHuTepHeT-pecypc Ha aHTTHICKOM SI3BIKE

http://webelementes.com CoiepKUT HCTOPUIO OTKPHITHS M ONMUCAHUE CBOWCTB
BCEX XUMHUYECKHX DJIEMEHTOB. ByIeT mose3eH i1l 00yJaronuxcs A3pIKOBbIX
IIKOJI ¥ KJIACCOB, TaK KaK COJICPIKUT Ha3BaHHUS JICMECHTOB M BEIIECTB Ha Pa3HBIX

A3bIKAaX.
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