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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 mpeamera «Xumusi» s 10 kiacca Ha 0a30BOM YpOBHE COCTaBHIIU
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
obOpasoBanms comepxkanue mpeamera «Xumus» (10 kmacc, 0a30BbIM ypOBEHB
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,



ry0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUH STOro 3akoHa — OT
o0o01arorieit 10 0ObACHAIONMEH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M NMPUMEHEHUM, a TAKXKE O XMMUYECKUX PEaAKLMSIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAHUs JOMOJHsEeTCsl B Kypcax 10 kiacca sneMeHTaMu
COAEP/KAHUSA, MMEIOIIMMH KYJIbTYPOJOTHYECKUA W NPHUKIAIHOW Xapakrep. OJTU
3HAHUS CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3U XHMHUHU C JIPYTUMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATENILHOM M MPAKTUYECKON IEATETHPHOCTH YETIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
U IPAaKTUYECKUX MPUIIOKEHUN XMMHHU, TOMOTAalOT BBIITYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIHBATh HWH(DOpPMAIMIO W TPUMEHITh €€ s TOMOJHEHUS
3HAHUH, PEIICHUS WHTEIIEKTYalbHBIX U SKCTIEPUMEHTAIBHBIX UCCIIEI0OBATEIbCKIX
3amad. B nenom coxepkanue ydeOHOro mpeamera «XHMHS» JAaHHOTO YpPOBHS
U3y4EHUs OpPUEHTHPOBAHO Ha (dbopMupoBaHue y o0Oyyaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUs (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaibHOE  €IWHCTBO  HEOPraHWUYECKOTO W OPraHu4ecKoro  Mupa,
00yCIJIOBIIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, IO3HABAEMOCTb
IPUPOJHBIX SBJICHUN MyTEM 3KCHEPUMEHTAa U PELICHUS MPOTHUBOPEUUNA MEXKIY
HOBBIMHU (paKTaMU U TEOPETUUYECKUMU MPEANOCHUIKAMU, OCO3HAHUE POJIU XUMHUH B
pEeIIeHNH  JKOJIIOTWYECKUX  MpolieM, a Takke mpodieM  cOepexeHHs
SHEPTETHUYECKHUX PECYPCOB, ChIPhsI, CO3JaHMs HOBBIX TEXHOJIOTHIA U MaTepUaoB.

B nmnnane pemeHuss 3amad  BOCHUTAHMS, pPa3BUTUS U COLUAIM3ALUU
oOy4aroluxcsl MPUHATBIE MNPOTPaMMOM IO XUMHHM MOJAXOAbl K OIpPEACIICHUIO
CONEp)KaHUsI H TIOCTPOCHUSA TIpeaMeTa MpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKIMUX 0a30BO€ 3HAYEHUE A
pPa3IMYHBIX BHUJOB JEATEIBHOCTH: pELIEHUS NpoOsieM, IOHCKa, aHaliu3a MU
00paboTKu nH(popMaLry, HEOOXOJUMBIX JJI IPUOOPETEHUS ONBITA IPAKTUYECKON
U HUCCIIEIOBATENIbCKON NESTENbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TO3HAHWUU
XUMHH.

B mnpaktuke mnpemnomaBaHWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, TaK U HAa YPOBHE CpeIHEr0 0o01Iero o0pa3oBaHus, Ipy ONpPeaEICHUN
COJIEp’KaTeNbHOM XapaKTEepPUCTUKU LeJNed HU3y4eHUs IpeaMeTa HallpaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKd KakK OOJacTH COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOJMYECKOW TOUYKHU 3pPEHUS] TAKOW MOJAXOJ K OINpPEACNICHUIO Iiesield H3ydeHus
peaMeTa SIBJISIETCS BIIOJIHE OIPaBJIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 KJ1.) SABISIOTCS:

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 obmero odpazoBanus, cocrapisieT 34 gacos: B 10 kimacce — 34 yaca (1
yac B HEJETIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT opraHnyeckoil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKHX
coenunennit A. M. bytiepoBa, e€ ocHOBHBIE MoJI0KeHUsI. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BeulecTB. l'omosiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuKaluyu OpraHUYecKuX BemiecTB. HomeHkmarypa
OpraHWYEeCKUX COCIMHEHMHM (CcUcTeMaThyecKas) ¥ TpPUBHAIbHBIC Ha3BaHUS
BaKHEHIIUX MPEJCTAaBUTENEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBpALICHUM:
O3HaKOMJICHHE C oOpasliaMu OpraHMYeCKHX BEIIECTB M MaTepuaiaMH Ha HX
OCHOBE, MOJICTMPOBAHUE MOJEKYJl OpPraHMYEeCKHX BEIIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALIEHUIO OPIraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKH psan. MeraH W 3TaH —
NpOCTeHIe MPEACTaBUTEIN aJKaHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuuu 3aMellleHUuss U TOPEHHUsI), HAXOXKICHHE B MPUPOAE, MOIyYCHHE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPONUIEH —
NpOCTeHIe MPEACTaBUTEIN aJKEeHOB: (PU3WYECKHE U XHUMUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUIAPATALMH, OKHUCICHHUS U
NOJIMMEpPU3AIINH), TIOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lodyyeHue CHHTETHUYECKOIro
Kay4dyKa U pe3UHBIL.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIETHIIEH
— NpPOCTEHIINKA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIUH,
TOpPEHUs), MOJYyUYEHHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHune, (PU3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakiuy raJIorTeHUPOBAHUSI U HUTPOBAHUS), MTOJyYCHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), noay4eHue u npumenerue. TOKCUYHOCTh apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPHUHAUICKAIIMMHU K Pa3IndHbIM
KJIACCaM.

[IpuponHble HWCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii Ta3 W NONYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HedTu:
NEPETOHKA, KPEKUHI (TePMUYECKHM, KaTaquTHueckuil), mnuposu3. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hedtp» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJoreHONMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bblunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTa PEAKIMHU 10 W3BECTHBIM MAacce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxaiue opraHuyeckue CoeAUHeHHU

[IpenenpHble OQHOATOMHBIE CHMPTHL. MeETaHOI MW DJTAaHON: CTPOCHHE,
¢usznyeckue MW XUMUYECKHME CBOMCTBA (pEaklUU C aKTHUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJAMH, TOpPEHHUE), MpUMEHEHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOa U ATAaHOJIA HA OPTraHNU3M YEJIOBEKA.

MHOroaToMHpl€  CHOUPTBL. OJTWICHIJMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoBeka. [[pumeHnenne rmmuepruHa v STUIICHTTUKOJIS.

deHon: CcTpoeHHE MOJEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOWMCTBA.
TokcuuHocTh (penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBIAETHA: CTPOCHUE,
(¢u3NYecKue U XMMHYECKHE CBOWCTBA (PEAKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KAueCTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAas H
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XUMUYECKUE CBOMCTBA (CBOICTBa,
oOurye JUIsl Kiacca KUCIOT, peakuus 3TepuuKalnn), moaydyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, HX MOIOUIEE ICHCTBHE.

CrnoxHple >(QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb JKUPOB.




VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJeBoJoB  (MOHO-, JH- H
nonucaxapuibl). [ roko3a — mpocTeimmii MOHOCaxapuI: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUE U XHMHYECKHE CBOWCTBA (B3aMMOJCWUCTBHE C
ruapokcuiom Menu(ll), oxkucinenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHME TIJIIOKO3bl), HAXOXJIECHUE B MPHUPOJAE, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak H30Mep IITHOKO3BL.

Kpaxman u memirono3a Kak mpupoaHbie monuMepsl. CTpoeHne Kpaxmama U
HEeITI0N036l.  DU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsl peakLus C HOJOM).

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaIICHUN:
IpoBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOIa
okcuzoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJIMIIEPUHA C
ruapokcunom meau(1l)), anpaern1oB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHAA
cepeopa(l) u ruapokcumom wmeau(ll), B3aumojeiicTBHE Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bolunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOHOIO BEIIECTBA MJIM MPOJYKTAa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTconeprkalie OpraHn4eckiue COeAMHECHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHMYecKrue coearuHeHus. Ou3ndeckue
U XMMHMYECKHE CBOICTBA aMHUHOKHCIOT (Ha Ipumepe rimuuHa). buonormueckoe
3HaYE€HUE aMMHOKUCIOT. [lenTup.

benku kak mpupoAHBIE BBHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPyKTypa OeiakoB. XWUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE pEeaKlIUy Ha OEJIKu.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIICHUN:
HaOJI0/IEHUE 1 OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OCIKOB MpU
HarpeBaHUH, IBETHbBIC PEaKIUu OEITKOB.

BbicokoMoJIeKyIsIpHBIE COeUHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUHU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanmuzamus MeXIPEAMETHBIX CBS3CH IIPH U3YUCHUU OPraHUYECKONW XMMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK W TOHSTHH, SBJSIONIUXCS CHCTEMHBIMH JUIS OTACIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO1me eCTECTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCH(HKaIis, ePHOINIHOCTh, HAOII0IeHNE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTtepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
DHEPreTUYCCKUM ypOBEHBb, BEIIECTBO, TElO, OOBEM, arperaTHoe COCTOSHHUE
BeIeCTBA, (PU3UYCCKUEC BETUYMHBI U SAUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTaHHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MHHEpAJIbI, TOPHBIC MOPOJIBI, MOJIE3HBIC MCKOIIAEMbIC, TOILINBO,
pecypchl.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAIMOHAILHOTO ITUTAHHS,
MOIOIITHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE MpernapaThl, MaTepHAIbl U3
VUCKYCCTBEHHBIX M CHHTCTHUECKHX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pPE3ylbTaTaM OCBOCHHMS
oOyyarolMMHUCsl MPOrpaMM CpeAHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeMETHbIM M HpeaMeTHbiM). HayuHo-meToguueckoll OCHOBOM — AJis
pa3paboTKy TMJIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS MPOrPaMM CPEAHETO OOIIETo
00pa30BaHUsl SIBISIETCA CUCTEMHO-ACSITETbHOCTHBIN MOAXO/I.

B coorBercTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpEIMETa «XUMHsD» Ha YPOBHE CPEIHEIrO
o01mero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHWE OOYYAOIMIMMUCS POCCUUCKOW TPaKIAHCKOW HWICHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HAJIMYUE MOTUBALUU K O0yUEHHUIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUIECKUX TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOy4arolUXCsl PYKOBOJACTBOBATHCS B CBOCH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KM3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeamMeTa «XHMHS» JIOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM U BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJaMH  TIOBEICHHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccaM
CaMONO3HAHUSA, CaMOPAa3BUTHSI M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHSA IpeaMera «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMbITA I[TO3HABATEIIbBHOM W NPAKTUYECKON JESITEIbHOCTH
oOyJaromuxcsl Mo peanu3aliy MPUHIATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaroIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00sS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 0OJACTH TEOPUU U TPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PEe3yJbTar
JUTUTEIBHBIX ~ HAOJIOJACHUN, KpPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
U NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHWE M IMOCTYIKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) gopmupoBaHus KyJbTYPHhI 310POBbSI:

NOHMMAaHUs IIEHHOCTEH 370pOoBOr0 U 0Oe30macHOro olpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0e30mMacHOro OOpallleHuss C BEHIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCIICJCTBUN M HEMPUSTUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NEeSTEIbHOCTH, OOIINECTBEHHO TIOJE3HOM, TBOPUYECKOW W  JPYrux BHUJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PELIICHUH MPAKTHYECKUX 3a]a4
COIMAJIbHOM HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPOQPECCHl pa3auyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHHUS K TPYLY, JHOIAM TPyAa U pe3yibTaTaM TPYAOBOU ESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HHAMBUAYAJIbHOM TPAEKTOPHU
oOpa3oBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PA3HOTO OTHOLIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMaHUs TN00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOseM, BIUSHUSA
SKOHOMMYECKHUX ITPOLIECCOB HA COCTOSTHUE NPUPOAHON U COLIMANIBHOMN CPENIBL;

OCO3HaHUS HEOOXOJAMMOCTH WCIONIB30BAaHUS JIOCTIDKEHUN XUMHUH JJis
pelIeHns: BOIPOCOB PALMOHAIBHOTO IPUPOAOIIONB30BaHNS;

aKTUBHOI'O HENPUATHS JEHUCTBHUM, NPHUHOCAILMX Bpel OKPYKAIOIIEH
OPUPOAHON Cpefie, YMEHHUS IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIEJICTBUS MPEAIPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYMsl PaA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEJIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoonu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MTPAKTUKH;

NOHUMAaHUSA CHeNu(UKH XUMHUU KaK HayKH, OCO3HaHHs €€ poiud B
(OopMUPOBaHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHuH MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
IMBHJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M Ba)XXHOW pOIM B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM METUIMHBI, 00ECIICYCHUH YCIOBUN
YCIELIHOr0 TPYy/Ja 1 SKOJOTHYE€CKH KOM(DOPTHOM KU3HH KaXKJI0T0 YJIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMble 3HAHUS JIs1 aHAIM3a U OOBSICHEHUS SBJICHUIM OKPYKAIOIIEro MUpa U



MIPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENLHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON E€ATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M
CaMOOOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHOM
NEeSATENbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeAMETHBIC PE3YJIBTaThl OCBOCHHS YYCOHOIro MpeaMeTa «XHUMHs» Ha
YPOBHE CpeJHET0 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaYUMbIe  JUI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarONIUXCS
MEXKTUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOMICHAYYHBIC TOHITHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa M CIHCHH(PUKY METOIO0B TO3HAHUS,
WCIIOJIB3YEMBIX B C€CTCCTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPIHs, SBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIE0BaHNE, HAOIOCHIE, H3MEPEHHUE, SKCIICPUMEHT U JAPYTHE);

yYHUBEpCaIbHbIC YUYCOHBIC JeHCTBHS (TIO3HABATEIbHbIC, KOMMYHUKATHBHEIC,

pEryJsiTUBHBIC), obecrieurBaroIe dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COITMATILHON KOMIIETEHITUN 00yJIarOIITIXCS;
CIIOCOOHOCTH O0yJaroIIIXCS HCITOJIB30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHbIE YUEOHbBIE
JENCTBUA B II03HABATEIBHON U COLIMAJIBHOM ITPAKTHKE.

MerarnpeaAMETHBIE PE3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMA  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMH
JCUCTBUSIMU.

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
ACHCTBUAMM:

1) 0a30Bble JJOoruvYecKue JaeicTBUsI:

CaMOCTOSITENIbHO  (OpMynHpOBaTH W aKTyaJH3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJICIIATh XapaKTEpHbIE NMPU3HAKKA TOHITHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM [JJIs KIacCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHAaBJIMBAaTh I[PUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE pPacCyKIeHUs (MHIYKTUBHbBIC, JE€IyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIONb3YyEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIBLHBIE IPE/ICTABICHNS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakUMy — MpPU PELIEHUWU Y4YEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IPUMEHATh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS ISl BBISBICHUS! XapaKTEPHbIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLINM.

2) 6a3oBble Mccaea0BaTEILCKHE AeiiCTBHSI:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLnil;

(GopMyIMpOBaTh LEIH U 3a/1a4d UCCIIEA0BAHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSATENbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyJIHpoBaTh
0000111eHS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIETOBAHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEeOBAaTENIbCKOM UM MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMSI.

3) padora c unpopmanueii:

OpUEHTHPOBAThCS B pA3IUYHbIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
NOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcsl HTepHeTa), aHAMU3UpOBaTh MH(POPMAIHIO PA3IWYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



(GopMyIMpOBaTh 3aMpPOChl U NPUMEHATh PA3IUYHBbIE METOJbl IIPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOW NS BHINOTHEHHUS Y4YeOHBIX 3ajad
OIPEIETIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IU4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MHpeACTaBICHUS
uHbopMaIuu (Cxemsl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAY4YHBIM S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMHYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeAMETHble ((usmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;

UCTIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJIATHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOU TEMBI B XOJ€ JUAIOra W/WUiH
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (OPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

BBICTYNIATh C MpE3EHTAIMENl pe3yJIbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBINIOJHEHUN
XMMHYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO MCCIIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, pealu3alui Y4eOHOro npoekTa u (opMyIUpOBaTh BBIBOJbI
10 pe3yJIibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3ULIMHA B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

OByaieHHe YHMBEPCATbHBIMHU PeryJssTHBHBIMU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK I103HABATEIBHYIO
NeATENbHOCTh, ONpenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBIMIOJJHEHMHM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs C Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTpaXxaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHHH O XHUMHYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 1JIsI pEIICHUS TPAKTUUECKUX 3a/1au
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrAlOIINE TOHITUS (XMMHUYECKUNA DJIEMEHT, aToOM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPHUIIATEIHLHOCTh, XUMUUYECKas
CBS3b, CTPYKTypHast (opmyna (pa3BEépHyTas W COKpamEéHHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, GyHKIMOHAIbHAS TPYTIa, paguKal,
M30MEPHSI, U30MEPBI, TOMOJIOTHYECKUAN PsAJl, TOMOJIOTH, YIIE€BOIOPOIbI, KUCIOPO/
U a30TCOJAEpXkAIIUe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3akKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUU, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIITMX OPTaHWYCCKUX BEIICCTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BAaTh COOTBETCTBYIOUIUE MOHATHS MPH
OTNMCAaHUM COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEaKIUH,
M3TOTaBJIMBaTh MOJIEIM MOJICKYJl OPraHUYECKUX BEUIECTB JJISI WJLTIOCTpPAlUd X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAAJICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynme coeluHeHud (yTIeBOJOPOMAbI, KHUCIOpPOI M a30TCOIEpIKaIlue
COCUHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb WM Ha3BaHUS MO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBHUAIBLHbBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHICCTB (ITWICH, MPOMWICH, alleTUJICH,
ATWJICHIJIMKOJb, TIHIEPUH, (EeHON, (HOopMalbAeTh, aleTalbIeruja, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPEICIATh BHUIbl XUMUYECKONW CBS3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHEHIC);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENICH pazIUYHBIX
KJIACCOB OPTraHWYECKUX BEIECTB (METaH, 9TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHTIIHUKOJIb,
TJIAIIEpYH, (EHOJI, alleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HHUMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJIYKTa
peaKkIMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB MJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU U3YUYEHHH BEUIECTB U
XUMUYECKUX SBJIICHUH (HAOIIOICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSL JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHM COOJII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOM
NOoCyIol U J1Ta0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBITOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIllEeHHs] OPTaHUUYECKUX BELIECTB MPU HArpPEeBaHUU, MTOJTYUYCHHE
ATUJICHA U U3YUYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArpEeBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKHA O€30MacHOCTU TpU OOpallleHuHu C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aluCH YypaBHEHUM COOTBETCTBYIOIIUX PpEAKIUA U
(bopMyIMpPOBaTh BHIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
uHdopmaruu, MHTEpHET 1 ApyTHX);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTMACHOCTh BO3JICKCTBHMS Ha >XUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYSCKHX
BCIIECTB, MOHUMas cMbICH Tokaszatens IIJIK, mosScHATh, Ha mpuMepax CIoCOObI
YMCHBIIICHUS M TMPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHu3M
YEeJIOBEKA,

JUIST O0YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS: YMCHHE
IPUMCHATh 3HAHHMS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHHS BEIECTB U
XUMHYECKHUX SIBJICHUI;

JUIS  CIICTIBIX M CJIA0OBHIANIMX OOYyYAIONIUXCS: YMEHHE WCIIOIb30BaTh
penbedHO-TOUCUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa mist 3amucu XUMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(poOBbIE)
Ne n/mm KonTpoJbH IIpakTH4eck
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padoTbl
Pa3nes 1. Teoperuueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus https://academy-
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 0 0 content.apkpro.ru/lesson/a9f3d191-
M. bytneposa Sele-4e24-ac02-efb16fa49f6a

Hroro no pazneny 3

Pa3nea 2. Yraesogopoasl

https://academy-

2.1 [IpenenbHble YraeBOAOPOAbl — aJKAHbI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473¢-b3d7-ed82fcaddd02

https://academy-
6 0 1 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

29 HereI[eJ'ILHLIe YrIJIIEBOAOPOAbI: AJIKCHBI,

AJIKaAUCHBI, aJIKMHBI

https://academy-
23 ApomartudecKkue yriieBoAaopo/ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

HpI/IpO,I[HLIe HCTOYHHUKHU YTIICBOAOPOAOB

24
U uX nepepaboTka

3 1 0 https://lesson.edu.ru/04/10

Hroro no pazneny 13

Pa3znen 3. Kuciiopojaconep:kauiye opranuyeckue coeTHHeHUs

https://academy-
content.apkpro.ru/lesson/5439¢18b-

3.1 Cnuptsl. @enon 3 0 0



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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7440-4b6£-bf84-c04fa471694f

Anbaeruapl. KapOOHOBBIE KHCITOTHI.

https://academy-

32 C 7 content.apkpro.ru/lesson/8664b319-
TOKHBIC SQHPEI 0ba3-4945-b076-cb7ae5858b90
https://academy-
33 VriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckue coeITuHeHust
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-92051201b73¢
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOT'PAMME
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBO 4acoB
JlaTa
Ne Kontpou IpakTuye DJIEKTPOHHBIE HH(POBbIE
Tema ypoka usyue
n/n Bcero bHBIE CKHe o0pa3oBaTe/ibHbIE PeCypChl
HUA
padoThI padoThI
IIpenmeT oprannyeckoi XUMHH, €€ https://academy-

1 p p ’ 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE Selodedd-ac02-cfbl6fa49f6a
Teopusi CTpOEHUST OPraHUYECKUX https://academy-

2 coenunenuii A. M. byrneposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c¢-
OCHOBHBIE ITOJIOKEHUS ab0e-4¢59-9dcf-20517ae4b52e
[IpencraBnenue o kiaccupukanuu
OopraHnyeckux BerlecTs. HomeHkmaTypa https://academy-

3 p Hl ' yp 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaTruyeckas) 1 TpPUBHAIbHBIC c129-410£-b8be-bAch589acad
Ha3BaHUSI OPraHUYECKUX BEIIECTB
AJIKaHBI; COCTaB M CTPOCHHUE https://academy-

4 ' . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKIH Pl ec23-473c-b3d7-ed82fcaddd02
Meran u 3TaH — npocTenle https://academy-

5 P 1 0 0 content.apkpro.ru/lesson/258ddc06-
TpCACTABUTE]H AlKatoB ec23-473c-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399
OTWIEH U IPONWIEH — IIPOCTEHUIIINE

7 p p 1 0 0 https://lesson.edu.ru/04/10
MPEJCTaBUTEIN ATKEHOB

8 [Ipaktudeckas padora Ne 1. «Ilomyuenue 1 0 1 https://academy-
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9TUJICHA U U3YUCHUC CTO CBOICTBY

content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9f67-7ebcdaf03cel

Ankanuensl. byranuen-1,3 u

9 meTmiOyTaauen-1,3. [lonyuenue https://lesson.edu.ru/04/10
CHUHTETUYECKOTO KayuyyKa U pe3UHbI
AJIKMHBI: cOCTaB U OCOOEHHOCTH

10 CIPOCHI, FOMOHOFH%eCKP‘I,H PAA. https://lesson.edu.ru/04/10
AneTuiieH — npocTelIni npeicTaBUuTeNb
AJIKUHOB
Beruucienus mo ypaBHEHHUIO XUMHUYECKOMN https://academy-

11 P content.apkpro.ru/lesson/7dada027-
peaxtiu 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH301 U TOIy0J. TOKCHUHOCTh hitps:racademy-

12 POHBL yor content.apkpro.ru/lesson/d86d7d00-
ApEHoB d5b4-491d-aded-c3ddal9fecf4
r

13 CHETHACCIA CBASD YIICBOAOPOAOE, https://lesson.edu.ru/04/10
NPUHAAISKAIINX K pa3IMYHbIM KJ1accam
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 IPUPOJIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu
KonrponbHas pabora no pazuen

16 P P pasneny https://lesson.edu.ru/04/10
«YTIeBOI0OPOIBI»
[IpenenbHblE 0IHOATOMHBIE CITUPTHI: Dulpe: ey

17 P B PTbE content.apkpro.ru/lesson/5439¢18b-
METaHOJ U 3TaHoJ. BoopoaHas cBs3b 7440-4b6£-bf34-c04fadT1694F

18 MHOroaroMHbIE CIIUPTHI: ITWICHITIUKOIb U https://academy-
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

TIIUMLEPUH

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

denon: CTPOCHUC MOJICKYIJIbI, (bHSPI“IeCKI/Ie

https://academy-

19 . content.apkpro.ru/lesson/649883b8-
U XMMUYECKUE CBOWCTBA, IPUMEHEHUE 7e5£.4£16-896¢-10a2278b0Sf]
Anpaerunsl: hopManbaeTHI U hutps:academy-

20 ) Al;) content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIAL AUCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBEIC https://academy-

21 i P P content.apkpro.ru/lesson/b4feaa04-
KHCTIOTRL: MypaBbiHasd 1 ykeycHad 3438-4b57-a3ec-ba0f9fe63c0d

N https://academy-
[IpakTuueckas padora Ne 2. «CBoiicTBa

22 p P . content.apkpro.ru/lesson/9834d408-
PACTEOPA YREYCHOM KHETOTRD 386d-444a-8de3-Tefbagh98cdb
CreaprHOBas U OJISMHOBASI KUCIIOTHI, KaK

23 MPEJICTAaBUTEIIN BBICIIUX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT
MBpIa Kak co c apOoHO

24 PUIA AT COTH BbI Hmf KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, X MOFOIIIEEe JACHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE https://academy-

25 KapOOHOBBIX KUCIIOT. ['MAPOIHN3 CIIOXKHBIX content.apkpro.ru/lesson/71ac43f2-
3¢upoB a0d4-4945-a0eb-1e59cd5f4d9f
Kupsl: THIpOIN3, TPUMEHEHUE hups:academy-

26 5 PRI THAP > P ’ content.apkpro.ru/lesson/7 1ac43f2-

HOTOTHHECKAT O HHPOB 20d4-4945-a0eb-1¢59cd5F4dof
YTrIieBobl: COCTaB, KiIacCH(PUKaIusI. https://academy-

27 Baxneiimme npeacTaBuTeNu: TIII0K03a, content.apkpro.ru/lesson/709ce43a-
dpykTo3a, caxaposa deb6-4281-963b-01d2¢212d4d0

28 Kpaxman u niemirono3a Kak mpupoHbIe https://lesson.edu.ru/04/10
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IIOJINMEPBI

Kontponbnas pabota no paszueny

29 «Kucnopoacoaepkaiiue opraHudecKue 1 https://lesson.edu.ru/04/10
COEIMHEHUS
https://academy-
30 AMUHEBL: METHWJIAMUH U aHUJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73e
AMMHOKHUCIIOTHI KaK aM(pOTEepHbIE https://academy-
31 OpPTraHUYECKUE COCAUHEHUS, UX 1 content.apkpro.ru/lesson/c2£2{3d7-
ononoruyeckoe 3Hauenue. Ilentuanl 43d1-4873-ace0-78eca6009628
Benku xax mpupoaHbie https://academy-
32 pHp 1 content.apkpro.ru/lesson/c2£2£3d7-
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 43d1-4873-a0e0-T8ecab009628
OcHo € 1o
33 HOBHPIC HOWATHA XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN
OCHOBHBIE METOOBI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH. 1 https://lesson.edu.ru/04/10
[ImacTmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[NPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Xumwst, 10 kmace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxrmmmonepHoe o6rectBo «M3marenscTBo «lIpocBemenne»,2021 T

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA
Xumusi(06a30BBIAYpOBEHB ). Peanm3arus 00pa3oBaHms: METOIUYECKOE TTOCOOHE
s yautens / Kasepuna A. A., [Tuuyruna I'.B.; mog pea.I'. B. [Tuuyrunoi.

M. : ®I'BHY «UucTUTYT cTpateruu pa3sutus oopazoanus PAOy», 2022 81
C.:MIL.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/rabochie-programmy/
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