


HOACHUTEJBHAA 3AIINCKA

[Iporpamma MO XMMHM Ha YpOBHE CpeIHEro o01mero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®denepanun», TpeOOBaHU K pe3yjbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBbHON TPOTPaMMBI CpeIHETro oOIIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yu€rom Konmenuuu mnpernogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii
denepaivy, peamu3yIOIIMX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX TONOXeHU «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO/J0B K pa3paboOTKe IMpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
o0mieit cTpareruu 00ydeHUsI, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCs CpeACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHnentyanbHbie nosoxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO IOJATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBanue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTelbHON  OpraHu3allii, SBISETCS HEOTHhEMJIEMON YacThl0 HX
oOpazoBanHocTH. OHO CHYXHT 3aBEepUIAIONIMM JTalloOM pealu3aldyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIHX
[EJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs XuMuyeckoe oOpa3zoBaHUE
0o0ydJaronuxcsi Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus CPEeACTBAMHU yIeOHOTO
npeaMera «XHUMHS», CONEpPKAHHE M TIOCTPOCHHE KOTOPOrO OMpENEIICHbl B
mporpaMme MO0 XMMHUHM C YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPUAIBHOM JKMU3HU OOIIECTBA, a TakXKe C Yy4ETOM
o0muXx 1eneld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CHUCTEMBI cpeHero obmiero oopazoanus B Poccutickoit denepanun.

XUMHsSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOyIO POJib B
COBPEMEHHOM IUBHWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpPUAIbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PALMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME IEJIOCTHOTO TPEICTABICHUS 00 OKpPYKAIOIEeM MHpPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (popMUpYETCSs B XMMHUU Ha OCHOBE IMOHHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPYKAKOUIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBONCTBAMU U BO3MOYKHBIMH 00JIaCTIMU TPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMUs CTajla
HEOTHEMIIEMOM YaCThbIO MHUPOBOU KYJIbTYphI, HEOOXOJAUMBIM YCIOBHEM YCIEITHOTO
TpyJa W KU3HU KaKJIO0ro wieHa oOmectBa. COBpeMEHHAas XHMMHs Kak Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEIICHHE
rno0ajgbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
YHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBMM ¢ OOmMMMH LENSMU W TPHHIMIIAMHA CPEAHETO OOIIETOo
obpasoBanms coaepkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHD
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyarolmuxcsi, HEOOXOIMMYK0 UM i  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
0o0pa30BaHMs B pa3TUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnsomuMu  npeameTa «XUMHUS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» u «OOm@as M HeOpraHudeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUHU M0 HEOPraHUYECKOW XMMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
Oopranndeckon xumuu. GopMuUpOBaHNE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUH
npeaMera oOecrnedyrBaeT BO3MOYKHOCTh PAacCCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLINX MOHSTHUN, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxanust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMmupoBaHa B TporpaMMe MO XHMMHU HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYCHHI0 Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCUYECKOHM TEOpUU CTPOCHHS OPraHMYECKHX
COCIMHEHHMI, a TakKe Ha YpPOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX
OpeJCTaBICHU O cTpoeHuu BemlecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEAUWHEHHH. B Kypce OpraHMyecKor XUMHUH NOJIYYarOT DPa3BUTHE
c(hOopMHPOBAaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs MEpBOHAYAIHHBIC
MPEJICTaBICHUS O XUMUYECKOUN CBsI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINH.

[Ton HOBBIM yrioM 3peHHs B MpeaMeTre «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOMIETO OOpa3oBaHMHS
TEOPETHUYECKHI MaTepuad u (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD) OOy4YaroIUMCS TPEJAOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,



rIy0)Ke TIOHATh MCTOPUYECKOe W3MEHEHHEe (YHKIMHA HTOTO 3aKoHA — OT
o0o01arorieit 10 0ObACHAIONMEH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUM, & TAKXKE O XMMUUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEKaHWsi jJomoyHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYPOJOTHUUECKUA W TPHUKIAJTHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHMMAHHUIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKamu, pPacKpbIBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JeATeIbHOCTH 4YeJOBeKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K TIPOIECCY
TBOpYECTBA B 00JACTU TECOPUHM W MPAKTUYECKUX TMPUIOKCHUN XUMHH, ITOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBAThL WH(OOPMAIUIO U
NPUMEHSITh €€ JUIsl TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYAIbHBIX U
AKCTICPUMEHTAIIbHBIX MCCIICA0BATEIbCKUX 3a7ad. B 11emom coaepkanue yueOHOro
npeaMera  «XUMUS»  JAHHOTO  YPOBHS  WM3YYEHHS  OPUEHTHPOBAHO  Ha
dbopMupoBaHUe y OOYYAOIMIMXCS MHPOBO33PECHUECKOW OCHOBBI ISl TTOHMMAaHUS
bunocockux MAeH, TaKWX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OPraHMYeCKOTO0 MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, I[103HABAEMOCTh IMPUPOJHBIX SABJICHUM TYTEM OJKCIEPUMEHTA U
pelieHnusl TPOTUBOPEYMH MEXAYy HOBBIMU (akKTaMH W TCOPETHUYCCKUMH
MIPEAMOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX Tpodiem, a
Tak)Ke MPOo0JIeM COepEKEHUS IHEPTETHIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTU U MaTEpPUAJIOB.

B nmane pemieHuss 3a7ad BOCIUTAHUS, Pa3BUTUS W COIMAIIA3ALIMM
00y4Jaronuxcsi MPUHATBIC TPOTPAMMONW MO XHMHH TIOIXOIBI K OTMPEICICHHUIO
colepXaHUsI ¥ TIOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaroT (GOPMHPOBAHUC
YHUBEPCAIBHBIX YYCOHBIX JIEMCTBUM, HMEIOMMX 0a30BO€ 3HAUCHHE IS
Pa3IMYHBIX BHUJOB JICATCIBHOCTH: pEIISHHs TMpoOJieM, IIOMCKa, aHalu3a W
00paboTku nHOpMAIH, HEOOXOAUMBIX TSI TIPUOOPETCHHSI OTIBITA MTPAKTHIECKON
1 HCCIIeI0BATEILCKON NEATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B ITO3HAHUHU
XHAMUH.

B mnpakTuke mnpenogaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOI'O OOIIETo
00pa3oBaHUsI, TaK M HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPH ONPEASICHUN
COJICP)KATEIIbHOM XapaKTepUCTUKU I1IeJIe H3y4YeHUs MpeaMeTa HamnpaBiICHUEM
MEPBOCTENICHHON 3HAYUMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOW HAayKH KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JEITEILHOCTH 4Y€JIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphbl. C
METOJIMYECKOM TOUKH 3PEHHUSI TaKOM MOAXO0J K OINPEJCICHUIO IIeJIeH H3ydeHUs
MpeMeTa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) ABIAIOTCS:

e (QopMupoBaHHME CHCTEMBl XWMHWYECKMX 3HAHUW KaK BaKHEUIIEH
COCTAaBJISIFOIIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHEC SI3bIKa HAyKW, YCBOCHHE WM TMOHWMAHHWE CYITHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XWUMUYECKHX pEaKIUui, HEOOXOAUMBIX JJIsi MPUOOPETECHUS
YMEHUW OpPHUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYCCKUX SIBJICHUH,
MMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECKON U TTIOBCEAHEBHOM JKU3HHU;

e Ppa3BUTHE YMCHHH M CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOTIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TPaBUII
0e301acHOro oOpaIeHus ¢ BEIISCTBAMM.

Hapsiny ¢ aTumMm, comeprkaTenbHas XapaKTepUCTHKA IeNiel U 3a7a4 U3YYCHUS
IpeaMeTa B IPOrpaMMe 1Mo XUMHH yTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpeliHero oolmiero oopasoanusi. CeromHs B
NpernoJlaBaHu  XUMHM B OOJIbIIEd  CTENEeHM OTHAETCS  MPEeAroYTEeHUE
MPAKTUYECKON KOMIIOHEHTE COJCp)KaHus OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHON OpraHM3alliy, BIAACIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHATBFHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMHU aKTUBHOTO TOJIYYCHHS] 3HAHUW U MPUMEHEHUS UX B PEaTbHOU >KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TMM mpu W3ydeHWUH TmpeaMeTa «XUMHUS» JOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKUE 1SN U 33a]]a91, KaK:

ajanTtamnus 00yJarouuxcsi K yCJIOBHSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peIeHNi B KOHKPETHBIX KU3HCHHBIX CHUTYAIUSX, CBA3aHHBIX C BEIICCTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y O0OyYarOmUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIsl Pa3IUYHBIX BHJIOB
JESITENbHOCTH: PEIICHUs Mpo0IeM, TOUCKa, aHamu3a U o0paboTku uH(OpMAaIIIH,
HEOOXOJMMBIX JUIsI TPUOOPETEHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMO3HAHMM XHUMHUM, a TaKXke i1 OLUEHKH C TO3UIUN
HKOJIOTHYECKOM O€30MacHOCTH XapaKTepa BIMSHUS BEHIECTB M XUMHYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOATEIBHO MPHOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOIb30BAThH
COBpEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU JUIsl IOMCKA U aHanu3a yuyeOHOU U
HAYYHO-ITOMYJISIPHON MH(POPMAIIK XUMUYECKOTO COJIEPIKAHNUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWU M TPOBEACHUH XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydarommxcs YOEXKIEHHOCTH B TYMaHHUCTUYECKOU
HANpPaBIEHHOCTH XWMUH, €€ BAXKHOM POJM B pEHICHHH TI00aIbHBIX MpoOiieM
PaIMoOHAIBFHOTO MPUPOAOIOIF30BAHNSA, TTOTIOJHEHHS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHHSA K HPHUPOJIE M CBOEMY 3/I0POBBIO, a TaKK€ MNPUOOPETEHHs] OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHbIX 3HAHUM AJI1 NPUHATHS TPaMOTHBIX PELICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B ydeOnom mnaHe cpeanero ooOmiero oOpa3oBaHHUS MpeAMET «XUMUS)
0a30BOro YpOBHs BXOAMT B COCTaB IMpeaMeTHON obmacTu «EcTecTBeHHO-Hay4YHbIE
IpPEIMETHD».

OO1ee 4ncIo 4acoB, OTBEAEHHBIX AJI U3YUEHHsS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 gaca (1 gac B HeAemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOH XMMUH

[IpenMeTr OpraHu4eckod XUMHH: €€ BO3HHUKHOBEHWE, PA3BUTHUE W 3HAYEHHE B IOJIYYEHWH HOBBIX BEIIECTB U
MaTepuayioB. Teopusi CTpoeHHsI opraHudeckux coenuHeHuit A. M. bytnepoBa, e€ ocHOBHbIE MOJ0KeHUS. CTPYKTYpHBIE
(GopMyJibl OpraHM4ecKuX BewecTB. ['omonorus, u3oMmepusi. XUMHUYECKas CBA3b B OPraHMYECKUX COCAUHEHMSIX —
OJIMHAPHBIE U KPaTHBIC CBA3H.

[IpencraBienne o KiIacCUPHUKAIMM OpPraHMYECKHX BemecTB. HoMmeHKiaTypa OpraHMYeCKHX COEIWHEHUH
(cucremarnueckasi) ¥ TPMBHAJIbHBIE HA3BAHUS BAXKHEHIINX MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAJIbHbIE METObl M3YUYEHMs BEIIECTB U MX MPEBPALLEHUI: O3HAKOMIIEHHE ¢ 00pa3laMu OpraHMYeCKHUX
BELIECTB U MaTepHajlaMd Ha MX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BELIECTB, HAOJIOJICHUE U ONKCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELECTB IPU HarpeBaHuu (IUIaBlIeHUE, OOYIJIMBaHUE U
TrOpEHune).

Yraesopopoasl

ATKaHBI: COCTaB M CTPOEHWE, NOMOJIOTMUECKMH psAn. MeTaH M 3TaH — NPOCTEHINUE IPEACTABUTEIN AJIKAHOB:
¢usnyeckue M XUMHYECKHE CBOMCTBA (PEakIMH 3aMEIICHUs M TOPEHHs), HAXO0XKJIECHUE B MPUPOAE, IMOITyYEHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH Psil. DTUJIEH U NPONUJIEH — NPOCTEHIINE TPEACTABUTENN AJIKEHOB:
(¢u3nyeckue M XHMHYECKHE CBOWCTBA (pEaKUUMU TUAPUPOBAHHUS, TAJOT€HUPOBAHUA, TUIpaTallid, OKHUCICHUS H
HOJIMMEpPU3AIINH), TIOJTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyrtaaueH-1,3 u MetmwnOyranueH-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peakuus
noysimMmepusanum). [lonydeHne CHHTETHYECKOT0 KaydyKa U PE3HHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTMYECKUN psl. ALETUIEH — HPOCTEHINN NpeCTaBUTENb
aJIKUHOB: COCTaB, CTPOCHHE, (U3MUEeCKHe M XHUMHYECKHE CBOWCTBAa (pEakUud TUAPUPOBAHUA, TaJOTCHHUPOBAHMUS,
TUApaTalyy, TOPEHUs), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, (QU3NYECKHE M XUMHUYECKHE CBONCTBA (peaklUMW TalOTEHUPOBAHUSA U
HUTPOBAHUS), MOJTYYECHUE U MPUMEHEHHE. 10/1yoi. cocmas, cmpoeHue, Qusuyeckue u Xumuyeckue ceolcmea (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOAy4YeHue u npumeHeHue. TOKCHUHOCTb apeHOB. |'eHeTHyecKas CBSI3b MEXKIY
YTJIE€BOJOPOAAMM, IPUHAIUICKAIIMMU K Pa3IMYHBIM KJIaccam.

[TpupoaHbIe HICTOYHUKH YTIIEBO0PO10B. [IpupoHsiii ra3 u nomyTHbe HedTsAHBIE Ta3bl. HedTh 1 e€ mpoucxoxaeHue.
Crioco0b!I nepepaboTKi HEPTH: NEPETOHKA, KPEKUHT (TEPMUUECKHM, KaTATMTUUECKUi), mupoiaun3. [IpoaykTsl nepepaboTku
He(TU, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yToab U MPOAYKTHI €ro nepepaboTKH.

DKCIepUMEHTAIbHbBIE METOJbl M3YyYEHHsI BEIIECTB M MX IPEBPAILCHHI: O3HAKOMIIEHHE ¢ OOpa3laMu IuiacTMacc,
KaydyKoB H  pe3uHbl, koimekuun <«Hedpte» u  «Yromap», MOAEIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJAOB H
raJIOreHOMPON3BOAHBIX, TPOBECHNE MPAKTUICCKON PAabOTHI: MOTyUYEeHHE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérneble 3anaun.

Boblunicnenuss mo ypaBHEHHIO XMUMHYECKOM peakuuu (Macchl, o0bEMa, KOJMYECTBA HMCXOJHOTO BELIECTBA WU
MPOJYKTa PEAKLMHU MO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLINH).

Kucnopoaconepxaimme oprannieckue coeAuHeHHUs

[TpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOM U 3TaHOJ: CTpOeHUE, (PU3NUECKUe U XMMHUECKHUE CBOWCTBA (peakuu
C aKTUBHBIMU METaJUIaMH, TajJlOT€HOBOJIOPOJAaMHU, TOPEHHUE), MpUMEHEHHE. BomopoaHble CBSI3U MEXIy MOJIEKYyJIaMH
crnupToB. JIefiCTBHE METAaHOIA U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHOUPTBL. OJTWUJIEHIJMKOIb M IJIHMIEPUH: CTPOCHHE, (U3MYECKUE M XUMUYECKHE CBOMCTBa
(B3aMMOJENCTBUE CO IIEJTOYHBIMU METaJUIaMH, KAauyeCTBEHHAs peakuus Ha MHOTIOaTOMHbIE coupthl). JleiicTBue Ha
opranus3M yesnoBeka. [[pumeHeHne rimuuepruHa U STUIICHTITUKOJIS.

®deHou: cTpoeHUE MOJIEKYJIbI, PU3NUECKUE U XUMHUYECKHUE CBOMCTBA. TOKCMYHOCTh peHona. [Ipumenenue penona.

Anpaerunbl U kemownsl. DopManIbAErul, aleTaabAerul: CTpOeHUE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (pEaKlUH
OKHUCJIEHUSI U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIMH ), TOJIYYEHUE 1 IPUMEHEHHUE.




OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHAsl KMCIIOTBI: CTpOCHHE, (QU3UYECKUE U
XUMHUYECKAE CBOMCTBA (CBOMCTBaA, oOmMe MJIA Kilacca KHCIOT, peakius 3TepuduKkanuu), MOJydeHHEe W TPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsl KHCIOTHI KaK MPEIACTABUTEIM BBICIINX KAapOOHOBBIX KHCIOT. MbUIa KaK COJHM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnosxxnble 3(hUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxubix 3gupos. XKupel. ['maponus xupos.
[Ipumenenue KupoB. bronornyeckas poJib JKUPOB.

VYrneBoabl: cocTaB, KiaccuduKalusg yrjieBoAOB (MOHO-, JU- U Mojucaxapuiel). [Joko3a — mnpocTedui
MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (U3MYECKHE M XHMHYECKHE CBOWCTBA (B3aMMOJICHUCTBHE C
ruapokcuiom Menu(ll), okucnenne ammuadHbIM pacTBopoM okcuzaa cepedpa(l), BoccranoBieHre, OpoKeHUE TIIOKO3bI),
HaXOXJICHUE B IPUPOJIE, IPUMEHEHUe, Onosoruueckas posb. @otocunre3. pykro3a Kak U30Mep TITIOKO3BI.

Kpaxman u 11eyutrono3a kak mpupoaabie moauMepsl. CTpoeHHE Kpaxmalia B IEUTI0NI03bl. DU3HYeCKUE 1 XUMUUYECKHE
CBOICTBa Kpaxmaia (THAPOIN3, KAYeCTBEHHAS PEAKIIHS C HOIOM).

OKCIEepUMEHTANBHBIC METOIbI M3YYCHHS BEIISCTB M WX NPEBPAIICHUN: TMPOBEICHUE, HAOIIOJECHUE W OIMCAHUC
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUYECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJa
okcugom wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3auMoOjEUCTBUE TiuiepuHa ¢ ruapokcuaom Mmenau(ll)), amnpaeruos
(oKHCIIeHHEe aMMHAaYHBIM pacTBopoM okcuzaa cepedpa(l) m rumpokcuaom memu(ll), B3ammomelicTBre Kpaxmaia ¢ HOJIOM),
MIPOBEICHHUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHMCIIOTHI.

Pacuérnrie 3anaun.

Brluucienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIEeCTBA WIH
MPOJIYKTa PEAKIIMHU TTO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOYKTOB PEAKIIUN).

A3oTcozepIKaniue OpraHuMIecKue COCTMHCHHS.

AMMHOKHCIIOTHI Kak aM(OTepHbIC OPraHUYECKUE coenqnHeHUs. DU3NUEeCKUEe U XUMHUYECCKUE CBOMCTBA aMUHOKHCIIOT
(Ha mpuMepe rauirMHa). buonorudeckoe 3HaUeHHE AMUHOKHUCIIOT. [lenTupl.

benku kak mpupoiHbIE BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuyHas, BropuuHas U TpETUYHas CTPYKTypa OEJIKOB.
XUMHYECKHE CBOMCTBA OCITKOB: TUAPOJIN3, ACHATYpAIlis, KA4eCTBCHHBIC PEAKIINN Ha OCIIKH.

OKCIEpUMEHTANbHBIC METOJbl HW3Y4YCHHUS BEIIECTB W WX NPEBPAIICHUA: HAOMIOACHHE W  OIHMCAHUC
JIEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypallus OCTKOB MPU HAIPEBAHUH, IBETHBIC PEaKIUU OEIKOB.



BricokoMoJIeKyJIApHBIE COeIMHEHHU S

OCHOBHBIE MOHATUS XMMUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, CTEIIEHB
MOJIMMEPU3ALNY, CPEOHsAs MOJEKyIsApHas macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
IIOJIMMEPU3ALMSA U TTOJIMKOHCHCALINS.

DKCHepUMEHTAJIbHbIE METO/bl U3yUEHUS BELECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMM MPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanmszannst MeXNpeIMETHBIX CBA3€d IPU M3YYEHUM OpraHnyeckor xumuu B 10 Kiacce OCyIIECTBISETCS 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUM, TaK U MOHITUM, SBJISIONIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI'0 1IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOPHs, aHAINW3, CHUHTES3,
KJIaccu(puKaIus, IepuoInIHOCTh, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

dusuka: MaTepusi, SHEPrHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUUMHBI U €AMHULIBI X U3MEPEHMUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (pOTOCHHTE3, OMOJIOTMYECKH aKTHBHbBIE
BelecTBa (OeJIKH, YIiIeBObl, KUPbL, (DEPMEHTHI).

['eorpadusi: MuHepaibl, TOpHBIE TOPObL, TOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHoyorus: MHUILEBbIE INPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IIUTAaHUs, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MPEenapaTsl, MATEpUaIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA IIPOTPAMMBI 110 XMMHUM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILET'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI



®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUSI OOYYAIOIMIMMUCS MPOrPAMM CPEJHEro OOIIEro
oOpa3oBaHusl (JINYHOCTHBIM, METANpPEAMETHBIM U IpeaMeTHbIM). HayuHo-meToanmueckol OCHOBOM [UIsl pa3pabOTKH
IUTAHUPYEMBIX PE3YyJbTAaTOB OCBOCHHUS IMPOrPaMM CPEIHEro OOIIero 0Opa3oBaHUs SIBISETCS CUCTEMHO-IESTEIbHOCTHBIN
MOJXO/I.

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX pE3YyJIbTAaTOB OCBOCHHUS
npeaMeTa « XuMUsDy Ha ypOBHE CpEIHEro 001mero o0pa3oBaHus BBIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOy4YaloUMMUCH POCCUHCKON TIpakJaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEACIICHHUIO;

HaJIM4KMe MOTUBALIMH K OOyUEHHIO;

IIEJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHUX yOEXKACHUN JTMYHOCTH HA OCHOBE KIFOYEBBIX IEHHOCTEW M MCTOPHUYECKHX
TpaauIuii 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, IPUCYIIMMHU LEIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4YKE€ MTPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMmeTa «XHUMHs» JOCTUTAIOTCS B €IMHCTBE Y4EOHONW M BOCHHUTATEIHHOU
JEATENBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKHMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU U
ujeagaMid POCCUMCKOr0 Tpa)KAAHCKOrOo OOIECTBA, MPUHATHIMU B OOLIECTBE HOPMAMHM U NPaBWJIAMU IIOBEJIEHUS,
CIOCOOCTBYIOIUMHU MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS INYHOCTH O0YUYaIOIIUXCSL.

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS MPEAMETa « XUMUS» OTPaKaloT CPOPMHUPOBAHHOCTH OMBITA MMO3HABATEIHHON U
PAKTHYECKOH EATEeIbHOCTH O0YUarOIUXCs 10 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOTro BOCIIMTAHMS:

OCO3HaHHUs 00yYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MTPaB M 00S13aHHOCTEH, YBaXKEHUS K 3aKOHY U MTPABOIIOPSIKY;

IPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUIIaX MEXKINYHOCTHBIX OTHOIIEHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPH CO3JAHUHM YYEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
IIO3HABATEJIbHBIX 3a/1a4, BBIIIOJHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;



CIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI JIPYTUX MPU aHATU3€ Pa3THUHbIX
BUJIOB YUEOHOU IE€SITENHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

LEHHOCTHOT'O OTHOLIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO
JOCTUKEHUS HAayKH €CTh pe3yJbTaT JJIUTEIbHBIX HAOMIOJCHUHN, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX ITOHCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpeCca M I03HABATEJIbHBIX MOTHUBOB B TOJYYEHHUU M TMOCICAYIOUIEM aHajiu3e HHPOpMaIuu O TepeOBBIX
JOCTUKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CITOCOOHOCTH OIICHWBATh CHUTYAIlWH, CBSI3aHHBIE ¢ XUMHUYECKUMH SBICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEICHUE U MOCTYIKH CBOMX TOBAPUUIEH C MO3UIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHE MOCIIECICTBUI 3TUX MOCTYIIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOro M Oe3omacHoro obpasa >KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
coOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOJro/IeHrs TpaBuil O€30MacHOro0 OOpallleHHs C BEIIECTBAMH B OBITY, MOBCEIHEBHON JKM3HU M B TPYAOBOMU
JEATEIIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWJ HWHIWBHUIYyAIBHOTO M KOJUICKTUBHOTO OE€30I1aCHOTO TIOBEICHUS B CHUTYyaIlUsX,
YTPOXKAIOIIMX 3/I0POBBIO U )KM3HU JIIOACH;

OCO3HaHUS MOCIIECJICTBUN U HEMIPUSTHUSL BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTOJIsSI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEIOBATEIILCKOM JIESTEIBHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUJAX JEATECIbHOCTH;



YCTAHOBKM Ha aKTUBHOE y4aCTHE B PEHICHUH NMPAKTHUUECKUX 33Ja4 COLMATbHON HANpaBICHHOCTH (B paMKax CBOErO
KJIacca, IITKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3YyYEHUIO Npodeccuid pa3audyHOro pojaa, B TOM YHCIE HAa OCHOBE NPUMEHEHHUS
IIPEIMETHBIX 3HAaHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3ysbTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYalIbHOW TpaekTopun oOpa3oBaHus, Oynaymed mpodeccun u
peanu3aury cCOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECO00PAa3HOr0 OTHOIIEHUS K IPUPOJE, KAK HICTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE
IIPUPOIHON U COLUAIIBHOU CPEIbI;

OCO3HaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHKEHUHM XUMHUU [JI PELIEHUs BOMPOCOB PALUMOHAIBHOIO
IPUPOAOTIOIB30BaHNS;

AKTHBHOI'O HEINPUATUS JEUCTBUM, NMPUHOCIIIMX BPEA OKPYKAIOIIEW NMPUPOJHOW Cpene, YMEHHUS MPOrHO3UPOBATH
HEOJIaronpUsATHbIE YKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATh UX;

HaJIMYMS PA3BUTOTO SKOJOTMYECKOTO MBILUICHUS, YKOJIOTHYECKON KYIbTYpPhI, ONbITA AEATEIbHOCTH 3KOJIOIMYECKOM
HaIIPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS MMM B IIO3HABATEJIBHOW, KOMMYHUKATHBHOW WM COLMAIBHOW ITPAKTHKE,
CIIOCOOHOCTH U YMEHMsSI aKTUBHO MTPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOTI'0 NIO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
IPaKTUKH;

NOHMMAaHHUS CHEHU(PUKA XMMHUU KaK HayKd, OCO3HaHMs €€ posd B (OPMUPOBAHUU PALMOHAIBHOTO HAYYHOI'O
MBILUIEHHS, CO3/IaHUU LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOLIEM MHUpPE KaK O €QUHCTBE IPUPOJbl U YEIIOBEKa, B
MO3HAHHUH MIPUPOIHBIX 3aKOHOMEPHOCTEH U PeIIeHNH MpoOieM COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM [JII COBPEMEHHOM LMBWIM3aUUU: B €€ T'yMaHUCTHYECKOU
HAIpaBJIEHHOCTH U Ba)XHOM POJIM B CO3JaHUM HOBOI 0a3bl MaTepUalbHOM KYJIbTYpbl, PEHICHUU TJI00aJbHBIX MpoOiIeM



YCTOMYHMBOTO Pa3BHTHs YEJIOBEUYECTBA — CBHIPhEBOM, DHEPreTUUYCCKOM, IMHINEBOM W 3KOJOTMYECKOW O€301acCHOCTH, B
Pa3BUTHH MEIMIIMHBI, 00CCIICYCHUH YCIIOBUH YCIICITHOTO TPyJa M SKOJOTHYECKA KOM(OPTHOM JKU3HHU KaXKIOTO WICHA
00I111eCTBA;

CCTCCTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHHMMAHHS CYIIHOCTH METOJOB IO3HAHUS, HCIIOJIB3YEMBIX B €CTCCTBECHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIh30BaTh IOJyYaeMble 3HAHUS IS aHAIN3a M OOBSICHCHHUS SBICHHUI OKPYXKAIOIIETO MHpa U
IMPOUCXOAAINX B HEM H3MCHCHH, YMEHHUs JejaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C IENIBIO MOTYYCHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO UCIOIb30BaTh XUMHUYCCKUE 3HAHUS JIJIS PEHICHHUS MPOOJIEM B pEabHBIX KU3HECHHBIX
CUTYaIUsX;

UMHTEpeca K TO3HAHUIO U UCCIICA0BATEIIbCKOM ICATCIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHMIO U caMOOOPa30BaHMIO, K aKTUBHOMY IOJYYCHHIO HOBBIX
3HAHWH 10 XMMHH B COOTBETCTBHH C )KH3HCHHBIMHU TIOTPEOHOCTSIMH;

UHTEepeca K 0COOCHHOCTSM TPYJia B Pa3IMYHBIX cepax MpoPecCHOHATBHON AeITSIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yibTaTbl OCBOCHHS Y4eOHOro npeaMera «XUMHsD» Ha YPOBHE CpEeIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaYUMBbIe JUII  (OPMHUPOBAHUS MHUPOBO33pEHUS OOYYAIOIIMXCS MEXKIUCLUIUIMHAPHBIE (MEXIIPEIMETHBIEC)
oOIIeHayYHbIE TOHATHUS, OTPAXKAIOIIME IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHenu(UKy METOJOB IO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwusi, BEIIECTBO, SHEPrus, SBIICHHE, MPOLECC, CUCTEMa, HAy4YHBIM (akKT,
NPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIE0BAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCcajbHble Yy4deOHble AecTBUs (TO3HABaTENIbHbIE, KOMMYHUKATUBHbBIE, PETYJATHUBHBIE), OOECIEUMBAIOIINE
dbopmupoBanre GyHKIIMOHATHLHONW TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUU 00yYaIOINXCS;

CIIOCOOHOCTh OOYYarOmMXCsl HMCIOJIh30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUA U
yHUBEpCalbHbIE yU€OHbIE IEMCTBUS B TO3HABATEILHON U COLIMAIBHON IIPAKTHUKE.

MertanpeaMeTHble  pe3ysbTaThl  OTPaXKAalOT — OBJIAJICHHME YHHUBEPCAIbHBIMU  Y4Y€OHBIMH  IO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JECUCTBUSMU.



OBJaieHNe YHMBEPCATBbHBIMH Y4eOHBIMH MO3HABATEILHBIMU ACHCTBUSIMH:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSTEIIEHO ()OPMYITMPOBATh U aKTYaJTU3HPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPEAENIATh LENU JEATEIIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HX JIOCTHKEHHS, COOTHOCUTH PE3YJbTaThl
JEATEIIbHOCTH C MOCTABICHHBIMU LETISIMH;

WCIIOJIB30BaTh IMPU OCBOCHMM 3HAHWN TPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIJICTATh XapaKTEPHbIE MNPU3HAKU
MOHSATUM U YCTAHABJIMBATh HUX B3aUMOCBSI3b, HUCIOJB30BAaTh COOTBETCTBYIOIIUE MOHATHUS JJII OOBSICHEHUS] OTIEIbHBIX
(aKTOB U SIBJICHHIA;

BBIOMPATH OCHOBAHUS U KPUTEPHUH JIJIsl KJIACCU(DUKAIIMY BEIIECTB U XUMUYECKUX PEaKITUii;

YCTaHABJIMBATh PUYNHHO-CJIEICTBEHHBIE CBS3U MEXKIY U3y4a€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PaACCyXJACHUSI (MHIYKTUBHBIC, JACAYKTHUBHBIC, 1O AHAJIOTUH), BBISBIISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMATPHUBAEMBIX SBJICHUAX, (OPMYITHMPOBATH BEIBOABI U 3aKITFOUCHHS;

MPUMEHSITh B MIPOIIECCE MO3HAHUSI, UCTIOJIb3YEMbI€ B XUMUU CUMBOJMYECKHUE (3HAKOBBIC) MOJIETHU, MPEeoOpPa30BbIBAThH
MOJICJIbHBIE TIPEACTABICHUSI — XUMHYECKUN 3HAK (CMMBOJI) DJIEMEHTA, XUMUYecKas (opmysa, YpaBHEHHE XMUMHYECKOU
peakiuy — TpU PEHICHUH Y4YeOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIE MOJIEIbHBIE
MPECTABICHUS 11 BBISIBJICHUS XapaKTEPHBIX MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 6a3oBble Mccaea0BaATEILCKHIE AeiiCTBHS:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOI'0 MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUI;

dbopMmynupoBaTh 1EIM U 3aJa4d  UCCIEJOBaHUS, HCIOJIb30BaTh IOCTaBJICHHBIE M  CaMOCTOSITEIHHO
chopMyIupOBaHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI I (POPMHUPOBAHUS THUIIOTE3BI IO TPOBEPKE
MPaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJILBHOTO  IUIAHUPOBAHUS UM TPOBEACHUA  YUYCHMUECKHUX  HAKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HaOJMI0aTh 3a XOJOM TIPOliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBath 00O0OIIEHUST W BBIBOJABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB WCCICAOBAHMS, COCTaBISATH
000CHOBAHHBIN OTYET O IPOJICTAHHON padoTe;



IpUOOpETaTh OMBIT YUYEHUYECKOW HCCIIEIOBATEIBCKON M IMPOEKTHOM JeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PCIICHUS MPaKTUYECKHX 3aj]1ad, MPUMEHCHHIO Pa3JIMYHBIX METOOB
TTO3HAHUSI.

3) padora c unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(oOpManuu (HAy4YHO-TIOMYJSipHAs JIUTepaTypa XUMHUYECKOTO
colepKaHusl, CIpaBOYHBIE MMOcoOUs, pecypchl MHTepHeTa), aHaTu3upoOBaTh WHOOPMAIMIO PA3IUMYHBIX BHIAOB U (GOpM
IIPEICTABIICHUS], KPpUTHUECKH OIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

(GbOopMyIHPOBATH 3aMPOCHI M IPUMEHSATH Pa3IMYHBIE METOABI MPU TIOUCKE U 0TOOpe MHGOPMAITIH, HEOOXOMMON IS
BBITIOJIHEHUSI YYEOHBIX 3a71a4 ONPEIeIEHHOTO TUTIA;

NpUOOPETaTh OMBIT MCIOJb30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM M Pa3IMYHBIX MOMCKOBBIX
CHUCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHUMANbHYIO (opMy TpeacTaBiieHus WHpopManuu (CXembl, Tpaduku, auarpaMMel,
TaOJHIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCTBE CpEACTBA NpH paboOTe C XUMUYECKOW HH(pOpMAaIME: MPUMEHATH
MEXIpeIMETHbIE ((PU3MUECKUEe U MAaTEMaTHUYEeCKUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIOJIB30BaTh M MPEe0OPa30BBIBATh 3HAKOBO-CHMBOJINYECKHE CPEICTBA HATIISAHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU eHCTBUSIMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJ€ JAHAIOTa W/WIM JUCKYCCHH, BBICKa3bIBaTh HJICH,
(bopMyIMpOBaTh CBOU MPEJIONKEHUSI OTHOCUTEIHHO BBIMOTHEHUS IPEITI0KEHHON 3a]1a4H;

BBICTYNIaTh C MpE3CHTAIllMel pe3yJbTaTOB IMO3HABATEIBHOM JEATEIHHOCTHU, MOJYUYEHHBIX CaMOCTOSITEIBHO WIH
COBMECTHO CO CBEPCTHHKAMH IPHY BBITOTHECHUH XHMHYECKOTO IKCIIEPUMEHTA, MPAKTUYECKONH PaObOTHI MO0 MCCIICIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaTU3aii yIeOHOTO MPOeKTa M (DOPMYIUPOBATH BHIBOJBI IO PE3YJIbTaTaM ITPOBEIEHHBIX
UCCJIEIOBAHUM MTyTEM COTIIaCOBaHUS MO3UIUMI B X0J1e 00CY X ICHHUS 1 OOMEHA MHEHHUSMH.

OByaieHHe YHUBEPCAJIbHBIMH PeryJSTHBHBIMHU JeHCTBUAMMU:

CaMOCTOSITENILHO TNIAHUPOBATH U OCYIIECTBIIATH CBOIO MTO3HABATENBHYIO JESTEIILHOCTD, ONPEIesis e€ IeNu U 3a7a4H,
KOHTPOJUPOBATh U IO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH TpEIaracMblii aJTOPUTM JCHCTBUN TIPH BBITTOJTHCHHUH



y4eOHBIX U HCCIEAOBATENIbCKUX 3a]a4, BbIOMpaTh Haubosiee d(OPEKTUBHBIA CIIOCOO UX PEHICHUS C Y4ETOM MOTyUCHHUS
HOBBIX 3HAHMI O BEIIECTBAX U XUMUYECKUX PEAKIUAX;
OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH IE€SATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

HPEJIMETHBIE PE3YJIBTATHBI
10 KVIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKasi XuMUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUA O XUMHUYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIH
XUMHUU B TIO3HAHUM SIBICHUN TPUPOABI, B (POPMUPOBAHUM MBINUIICHUS W KYJIbTYpPHl JIMYHOCTH, €€ (YyHKIIHMOHAIHHOM
IPaMOTHOCTH, HEOOXOIMMOM JJI pelIeHUs] MPaAKTUYECKUX 3a/1ad U HKOJOTHYECKH 0OOCHOBAHHOI'O OTHOIIIEHUS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOMOJIATAIOIINE MOHATHS (XMMUYECKUI 3JIEMEHT,
aToM, DJIEKTpOHHAsh O000JI0YKa aTroMa, MOJEKYJIa, BaJeHTHOCTb, H3JIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b,
cTpyKTypHas popmyina (pa3BépHyTas U COKpamiéHHas), MOJib, MOJISIpPHAsI Macca, MOJIAPHBIN 00BEM, yTIEPOIHBIN CKETIET,
GbyHKUIHOHATBHAS TPYIIa, PaJAuKal, U30MEpUsl, H30MEPHI, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YTJII€BOJAOPO/IbI, KUCIOPOI U
a30TCOJIEpKAIllle COCAUHEHUSI, MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHUS); TEOPUU U
3aKOHBI (TE€OpHUsI CTPOCHHUSI OpraHuueckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHUs, JIEKAIIUE B OCHOBE I[OHUMAHUSA
MPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBICHHUH, (DAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U
0€30TmacHOM HCIIOIh30BAHUH BAXKHEUIIINX OPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKON JASATEITHPHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUN BBISIBISATH XapaKTEpHbIC MPU3HAKU TOHATUM, YCTaHABIUMBATHL HMX B3aUMOCBS3b,
MCII0JIB30BAaTh COOTBETCTBYIOILIME IOHATHS IIPU ONIMCAHUU COCTAaBAa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BATh XHWMHUYECKYIO CHMBOJIUKY JUIsl COCTaBIICHUS MOJCKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEéPHYTOH, COKpamIEHHOW) (HOPMYJ OpPraHWYECKUX BEIIECTB W ypPaBHCHUN XHMHYCCKUX PpEaKIIUi,
M3rOTAaBIMBAaTh MOJICIM MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WJUIIOCTPALMA UX XMMHUYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHHUM yCTAHABIMBAThH MPUHAJICKHOCTh U3YYEHHBIX OPTaHUYECKHUX BEIIECTB [0 UX COCTaBY U
CTPOCHHUIO K OMpPEACIEHHOMY KJIAcCy/Tpymre COeAuHEHUH (YTJIEBOIOPOBI, KHCIOPO M a30TCOJASPKAIINE COCTHHCHUS,
BBICOKOMOJICKYJISIPHbIE COCIMHEHUS), JaBaTh UM Ha3BaHus 1o cucrematudyeckoi HomeHkinarype (IUPAC), a Ttaxxke
MPUBOJIUTHh TPUBHAJIbHBIE HA3BAHUS OTACIIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMWICH, alleTUICH, YTUICHIJIUKOIb,
JIMIEpUH, (eHos, GOopMalbIerui, aneTalbIeTu]l, MypaBbUHAs KHCIIOTa, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTE€apUHOBAas KUCIIOTA, TJII0K03a, PpyKTO3a, KpaxMall, eJUTH0J103a, TJIUIIH);

c(hOpMUPOBAHHOCTh YMEHUSI ONPEAEIATh BUABI XUMHUYECKON CBSI3M B OPraHMYECKUX COCIUHEHUSIX (OJMHApPHBIE U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH MOJIOKEHHUSI TEOPUU CTPOCHUS OpraHnyeckux Bemects A. M. bytiepoBa ais
00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUSI MACChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOEHUE, (DU3UIECKUE WU XUMHUYECKHE CBONCTBA TUITMYHBIX
MIPEICTaBUTEIICH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, MPONWICH, alleTIIeH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, OeH301, METaHO], ATaHOJ, STUJICHTJIUKONb, TIUIEPUH, (PEHOJ, ameTambIeTH], MypaBbHUHAS H
YKCyCHasi KHCIIOTBI, TJIFOKO3a, KpaxMmaJ, IeJUII003a, aMUHOYKCYCHAsl KUCJIO0Ta), WUIIOCTPUPOBATh T€HETHUUECKYIO CBSI3b
MEXIY HUMU YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapPaKTEPU30BATh NCTOYHUKH yTIIEBOIOPOTHOTO CHIPhS (HEDTh, MIPUPOIHBINA ra3, Yrojb),
CIOCOOBI X TIEPEPAOOTKH U MPAKTUICCKOE MPUMEHEHHE MPOTYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUUCICHUS MO XMMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMON 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOI'O TTO3HAHUS, UCTIOIb3YEMbIX
B XMMHM MNPH U3YYEHUU BEIIECTB M XMMHUUYECKUX SIBIICHUM (HAOJIOACHUE, U3MEpPEHUE, IKCIEPUMEHT, MOJICIUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XWMHWYECKHE 3HAHMS JJISI MPUHATUS PELICHUM B KOHKPETHBIX »KHU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEILIECTBAMHU U UX TPUMECHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOATh TMpaBHJIa TOJL30BAHHUS XUMHUYCCKON TMOCYyIOH © J1abopaTopHBIM
obopymoBaHHWEM, a TaKXKe MpaBWia OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSAMH IO BBHITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;



c(OpPMUPOBAHHOCTh YMEHMN IUIAHUPOBATH U BBINOJIHATH XUMHUUECKUHA 3KCHEPUMEHT (IIPEBpPALCHUS] OpPraHUYeCKUX
BEILECTB [IPU HArPEBaHUM, MOJYyYEHUE STUIIEHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPIaHUYECKUX BEIIECTB,
JeHaTypanus OeKOB IIPU HArpeBaHUH, LIBETHHIC PEAKIIUN OCIKOB) B COOTBETCTBHH C MPABUJIAMH TEXHHKH 0€30MacHOCTH
npu O0OpalleHMH C BELIECTBAMU M JIADOpaTOpPHBIM 0OOPYAOBAHMEM, MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO
JKCIEPUMEHTa B (pOpME 3alHUCHU YPABHEHHH COOTBETCTBYIOLUX PEAKLMi M (OPMYJIHMPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yIabTaTOB;

c(hOpMUPOBAHHOCTh YMEHUWA KPUTHUYECKU AHAJIU3UPOBATh XMMHUYECKYI0 HH(POPMALMIO, MOIYYaeMYyHO0 W3 Pa3HbIX
MCTOYHUKOB (CpeACTBa MAacCcOBOM HH(popManu, UHTEpHET U IpyTHX);

c(OpMUPOBAHHOCTh YMEHUHN COOIIOAATh MpaBuia 3KOJOTHUYECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JEATENBbHOCTH B IEISIX COXPAaHEHHsS CBOETO 3I0POBbS M OKPYKAKOUIEH NPUPOAHOW CpeAbl, OCO3HABAaTh ONACHOCTb
BO3JICHCTBHS Ha )KMBBIE OPraHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbica nokazarens [1/IK, mosacHsTs
Ha IPUMEPAX CIOCOOBI YMEHBIIECHUS U TPEAOTBPALIEHUS X BPETHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa,

Ui OOYYarOIIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSATh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METOZaX IMO3HAHMSI BEIIECTB U XUMHUUYECKUX SIBJIICHU;

JUISL CIIETIBIX M CJIA0OBUIALIUX 00YYarOIIMXCS: YMEHHE UCTIONIb30BaTh PElbeHO-TOUCUHYIO cucTeMy 0003HaueHuit JI.
bpaiins s 3anvcu xuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/nn KonTpoasnbl | IlpakTudecku
NPOrpaMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI pecypesI
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
IIpeamer oprannyeckon xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaAHbI 2
’9 HenpenenbHbie yrieBogopoabl: aaKeHBI, 6 |
AJIKaIMEHBI, aTKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOJOB U 3 |
UX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. deHon 3
39 Anpaeruapl. KapOOHOBEIE KUCIIOTHI. 7 1
Crnoxuble 3¢upbl
33 VYriieBoabl 3 1




Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckne coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Pa3zaea S. BbicokoMOJIeKYIsIPHBIE COeIMHEHU S

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




INOYPOYHOE INIAHUPOBAHHUE 10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHBIE
JlaTa
Ne KonTpoa IpakTnu nmudposbIe
Tema ypoka U3YYeHH
n/m Bcero | bHBIE ecKue a o0pa3oBaTe/IbHBI
padoThI padoThI € pecypchl
1 IIpenmeT opraHndeckoi XMMUH, €€ BOSBHUKHOBEHUE, | httpS: //edsoo.ru/
pa3BUTHE U 3HAYCHUE
) Teopus cTpoeHUsI OpraHUYECKUX coequHeHnt A. M. 1 httpS: //edsoo.ru/
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o KiiaccuPUKAMK OPTaHUICCKUX https: //edsoo.ru/
3 BemecTB. Homenkiarypa (cucreMarnueckas) v 1
TpUBHAIbHbBIC HA3BaHUSI OPTaHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUM PsiT 1 https://edsoo.ru/
5 MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1 https://edsoo.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://edsoo.ru/
7 OTUJIEH U MPONUJIEH — MPOCTEUIINE MPEACTaBUTEIIN 1 https://edsoo.ru/
AJIKCHOB
g [Ipaktuueckas padorta Ne 1. «[lonyueHnue sTuneHa u | | https://edsoo.ru/
W3y4YEHHUE €r0 CBOMCTB)
9 Ankanuensl. byraauen-1,3 u merunOyranuen-1,3. 1 https://edsoo.ru/
[Tonyuenne CHHTETUYECKOTO KaydyKa U PE3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, https: //edsoo.ru/
10 TOMOJIOTUYECKUH PsAll. ALETHIEH — MPOCTEUILINMA 1
MPEJCTaBUTEb AJTKUHOB




11

Breraucnenus no YPaBHCHHUIO XUMHYECKOM pe€aKuuu

https://edsoo.ru/

https://edsoo.ru/

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCUYHOCTH apeHOB
13 ['eHeTHYECKas! CBA3b YIIICBOJAOPOIOB, IPUHALICKAIINX K https://edsoo.ru/
Pa3IMYHBIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: MIPUPOIHBIN https://edsoo.ru/
14 ra3 ¥ MoIyTHbIE HEPTSIHbBIE Ta3bl, HEPTh U MPOIYKTHI €€
nepepaboTKH
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: MIPUPOIHBIN https://edsoo.ru/
15 ra3 ¥ MOIMyTHbIE HEPTSIHBIE Ta3bl, HEPTh U MPOIYKTHI €€
nepepaboTKu
16 KonTponbnas pabota no paszneny «YrieBoJ0pOaAb https://edsoo.ru/
17 [IpenenbHBIC OTHOATOMHBIC CIIMPTHI: METAHOJI U ATAHOJL. https://edsoo.ru/
Bomopoanas cBs3b
18 MHOroaToMHBIE CITUPTHI: ATUJICHTIIUKOIb U TIUIEPUH https://edsoo.ru/
19 @DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U https://edsoo.ru/
XUMUYECKHE CBOWCTBA, IPUMCHCHHE
20 Anpaeruapl: GopManbaeTul U arleTalbaeTu . AIICTOH https://edsoo.ru/
o1 OIHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBBIEC KHCIIOTHI: https://edsoo.ru/
MypaBbUHAS U YKCYCHas
” [TpakTnueckas padora Ne 2. «CBoiicTBa pacTBOpa https:// edsoo.ru/
YKCYCHOM KHUCIOTBDY
”3 CreaprHOBast ¥ OJICHHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH https://edsoo.ru/

BBICHINX Kap6OHOBI)IX KHCJIIOT




24 Mprbuia kak CE)JII/I BBICHINX KapOOHOBBIX KHCIIOT, UX 1 https: //edsoo.ru/
MOIOIIEe ACHCTBUE
)5 CrnosxHbIe 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX 1 https: //edsoo.ru/
KHCIIOT. ' Mapou3 cIoKHBIX 3(UPOB
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