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MNOSACHUTEJIbBHASA 3AIIUCKA

[lporpaMma 1o XUMUUM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe dDenepanpHOoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHOil  00pazoBaTeNbHON TPOrpaMMBbl CPEIHEro o0O0IIero oO0pa3oBaHHS
(®OIT  COO), npencraBineHHblx B DeaepalbHOM  TOCYJIapCTBEHHOM
obpazoBatenbHoM ctaHpapre COO, c¢  yuérom Konnenmuu npenoaaBaHus
ydeOHOTO mpeamera «XuUMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusiax Poccuiickoit
denepanuy, peaTM3yIONIMX OCHOBHBIE  00pa3oBaTeNbHBIE MPOTPAMMBL, U
OCHOBHBIX MOJIOKeHUN «CTpaTernn pasBUTHS BocnuTaHuss B Poccuiickoi
®enepauuu Ha nepuon o 2025 roma» (Pacnopsixenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MPOrpaMMbl 10 XUMHH, K OTNPEIEICHUIO
oO1eil crpaTerun oOydeHUs, BOCIIMTAHUS U Pa3BUTUS OOYYaIOLIUXCS CpPEACTBAMU
yueOHoro npenmera «Xumusi» st 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHuenryaiabHble TosiokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH,
COJIepKaHus, PEe3yJbTaTOB O0Oy4YeHuss W TpeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKoe obpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAM U
0011e00pazoBaTeIbHOM OpraHU3AlMK, SIBIISIETCS HEOTHhEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO  CHOYXHUT 3aBEpIIAOIIMM HTAalOM pealu3aluu Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYITUX
LEJIOCTHOM CHUCTEME XHMMHYECKOTO OOpa3oBaHus. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (GOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYJIbTYPHI
YeJI0OBEeKa, a TakXke OKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO M TpUpPOJHOM cpeae. Peammsyercs xumuueckoe oOpa3oBaHHe
00yJaronuxcsi Ha ypOBHE CpeaHero o0iiero oopa3oBaHUs CpPeACTBAMU Y4eOHOTO
npeaMeTa «XUMUS», COJIEPKAHUE U TOCTPOCHHE KOTOPOTO OMpEIETICHb B
nporpaMMe IO XHMHH C Y4€TOM cCrneuuUKd HAayKd XUMHH, €€ 3HAUYCHUS B
NO3HAHUM NPUPOALI U B MaTepUajIbHOW KU3HU OOIIECTBA, a TAKKE C y4ETOM
o0mMX 1ele ¥ MPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpeaHero ooiero oopasosanus B Poccuiickoit denepanuu.

XuMHUS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyl poJib B
COBPEMEHHOHN IMBWIN3AIMKA, B CO3JIAHMM HOBOW 0a3bl MaTepUALHON KYJIBTYpPHI.
OHa BHOCHUT CBOHM BKJaJl B ()OPMHUPOBAHUE PAIMOHAILHOTO HAYYHOTO M BIIIJICHHUSI,
B CO3J/IaHUE LEJIOCTHOTO MPEACTABIEHHUS 00 OKpYXaloIlleM MHUpPE KaK O €IMHCTBE
OpUPOJIBI U YEJIOBEKa, KOTOpoe (popMHUpyeTcss B XMMUU Ha OCHOBE IMOHUMaHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIET0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMUA MPUMECHECHUS.



TecHo B3aMMOJEHCTBYSl C JIPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUs CTaja
HEOTHEMJIEMOW YacThIO MUPOBOU KYJbTYPBI, HEOOXOIUMBIM yCIOBHUEM YCIICIITHOTO
TpyJla W SKU3HU Kaxjaoro wieHa ooOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTUW HampaBlieHa Ha pelieHue
MOOABHBIX MPOOJIEM YCTOMYHMBOTO pPa3BUTHUS UEJIOBEYECTBA — CBHIPHEBOW,
HYHEPTETUYECKOH, MUILEBOH, YKOJOTUYECKOM 0€30TTaCHOCTH M OXPaHbI 3/I0POBBSL.

B cooTBercTBUM ¢ OOIIMMM LEISIMU W OPUHLMIIAMH CpPEAHEro OOIlero
obOpazoBanusi conepkanue npeamera «Xumusi» (10—-11 kmaccel, 6a30BbI YpOBEHB
U3YYCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIHTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAMMYI0 UM JJii  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCIEHIHOTO BKIIOYEHHS B JKU3Hb COLUMYMa, IPOJOJKECHHUS
00pa3oBaHus B pa3IMUHbBIX 00JACTSIX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CocTaBinsiomIUMU ~ TIpeIMeTa «XUMUS» SBISIOTCA  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOIas W HEOPTaHWYECKash XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HaHUI MO HEOPTAaHUYECKOW XMMHH (C BKJIIOUEHHEM 3HAHWM M3 OO0IIeld XUMHUH) U
oprannyeckod xumuu. DOpMHUpPOBAHHE JAHHOW CHCTEMBI 3HAHWW MPU W3YYECHUH
npeaMera  00ecredrBaeT BO3MOXHOCTh PAacCMOTPEHHUs BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATUMN, 3aKOHOB U TEOPUH XUMHH.

CrpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEopraHudeckass Xumus» copMmupoBaHa B MporpaMme MO XMMHUU HAa OCHOBE
CUCTEMHOT0 TMOJAX0Ja K M3YyYCHHIO Yy4yeOHOro marepuajia U 0O0YyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  PA3BUTHEM  3HAHUM  HA  OTPEEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKONl XUMHUU BEIIECTBA
paccMaTpuBAIOTCS. HA YPOBHE KJIACCUUYECKOW TEOPUU CTPOCHUS OPTaHUYECKUX
COCIMHEHUH, a TakKe Ha YpPOBHE CTEPEOXMMHYECKMX U  DIEKTPOHHBIX
NpeacTaBlieHul o CcTpoeHun BemlecTB. C(CBeneHus 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JIAIOTCS B PAa3BUTHUU — OT YIJIEBOJOPOJOB /IO CIIOXKHBIX OMOJIOTHYECKH
AKTMBHBIX COEAUMHEHUH. B Kypce OpraHMyeckod XUMHHM IIOJIy4arOT pPa3BUTHE
chopMUpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TEPBOHAYAIBHBIC
NPEICTABICHUS O XUMHUYECKOW CBSA3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHMSI, O XUMUYECKOU pEaKIuu.

[lon HOBBIM yrJioM 3peHus B mpeamere «Xumus» 0a30BOr0 YpPOBHSA
paccMaTpuBaeTCs H3YYEHHBIH Ha YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs
TEOPETHUECKU MaTepuall U (PaKTOJIOTHUYECKHE CBEACHHUS O BEIIECTBAX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas M HeopraHu4ecKas
XUMUSD» OOydarouuMcs MPEeIoCTaBIsIeTCs BO3MOXXHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOr0 33aKOHA C OOILIETEOPETHUECKMX U METOJO0JIOTUYECKUX MO3UIIHM,



ry0oke TOHATh HCTOPUYECKOE HW3MEHEHHEe (QYHKIMA JSTOro 3akoHa — OT
o6o0maromieii 10 0OBACHSIONEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHEHUHU, a TAKXKE O XMUMHUYECKUX PEAKUHUAX, MX CYUIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoiHsercs B kypcax 10 um 11 ximaccos
DIIEMEHTAMH COJIEP)KaHUSI, HMEIOIUMHU KYJIbTYPOJOTUYECKUA ¥ TPHUKIATHON
XapakTep. OTH 3HaHWS CIOCOOCTBYIOT TMOHMMAaHHMIO B3aMMOCBSI3U XUMUHU C
IPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B IO3HABATEILHOW U MPAKTUYECKOU
JESTEIIbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIHHMTAHUIO YBaXEHHUS K TpOLECCY
TBOpPYECTBAa B 0O0JACTU TEOPUU MU MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIIYCKHUKY OPUEHTHPOBATbCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOseMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WHGPOPMAIMIO U
OpUMEHSATh €€ U1 TOMOJHEHUS 3HAaHWH, pENIeHUS WHTEIUICKTYalbHbIX U
AKCIEPUMEHTABHBIX HCCIEI0BATENbCKUX 334ad. B menoMm conep:kaHue ydeOHOTo
npeamera  «XUMHS»  JAHHOTO  YPOBHS — M3YYEHHMS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y 0OOydarOMUXCd MHUPOBO33PEHUYECKON OCHOBBI JJISI TIOHUMAaHHS
dunocopckux wuaeH, TaKMX KaK: MaTepUalbHOE EIUHCTBO HEOPTAaHMYECKOTO H
OpraHMYecKOTo Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTb MPHUPOJHBIX SIBJICHUH MyTEM OHKCIEPUMEHTa H
pelieHusl MPOTUBOPEYUH MEXKIYy HOBBIMM (aKTaMu U TEOPETUUYECKUMU
NPEANnOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUU SKOJIOTUYECKUX MpoOIieM, a
TaKke MpoosieM cOepexeHUs dHEPTETHUECKUX PECYPCOB, CHIPbS, CO3AaHMUS HOBBIX
TEXHOJIOTHI U MaTEpHAIIOB.

B rmuane pemenus 3agad BOCHMTAHUS, pa3BUTHA U COLMAIM3ALUU
o0ydJaroIMxcss NPUHATHIE MNPOrpaMMON MO XMMHMHU HOJXOJbl K OIpPEeNeICHUI0
COoIepX aHWA W TOCTPOCHUS TIpeaMeTa TNpeaycMaTpuBaioT (HopMUpOBaHHE
YHUBEPCAIGHBIX ~ Y4EOHBIX JCHCTBHH, UMEIONMX 0a30BOE 3HAYCHUE IS
pPa3IMYHBIX BHJOB JIEATEIbHOCTH: pEHIeHUs NpoOseM, T[OUCKa, aHaiu3a |
00paboTku mHpOpMAIMK, HEOOXOTUMBIX JIJIsI TIPUOOPETEHUS OTbITa MPAKTUUYECKON
U HCCIEN0BATENIbCKON JEATENbHOCTH, 3aHMMAIOLIEH BaXHOE MECTO B IO3HAHWUU
XAMHH.

B mnpakTtuke mnpenogaBaHus XUMUU KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaKk U HA YPOBHE CPEIHET0 00IIero oopa3oBaHusi, MPU ONPECICHUN
coJlepKaTeIbHOM XapaKTePUCTHKHM IeJed M3y4eHHs MpeIMeTa HanpaBlieHUEM
NEPBOCTENEHHON 3HAYUMOCTH TPAJULUUOHHO NPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKON HayKHM Kak O00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIFHOCTA YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKON TOYKM 3pEHMs] TaKOM IMOAXOJ] K OIpPENETCHUIO LEeJed H3ydeHHs
npeaMeTa SBIISETCS BIIOJHE OTPABIaHHBIM.



CorymacHO MaHHOW TOYKE 3pPEHHUS TJABHBIMHM IESIMHU W3YYEHHs TpeaMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 =11 kJ1.) siBRIsIFOTCS:

e (GopMHpOBAHHE CHCTEMBl XHMHYECKUX 3HAHUW KaK  BaKHEHIICH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOM
JIeKAT KIFOYEBBIE TOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI M TCOPUHU XUMUH,
OCBOEHHUE $3blKa HAYKH, YCBOEHHE M IOHUMAHUE CYUIHOCTH JOCTYIHBIX
00001IIeHn T MHUPOBO33PEHUECKOTO XapaKTepa, O03HAKOMJICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopmMupoOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB W XHUMHMYECKHX pEaKlUud, HEOOXOOUMBIX [JIsi MPUOOPETEHHUS
YMEHUI OPHUEHTUPOBATHCSI B MHPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPHUPOJIC, B MPAKTHUECKOW U MOBCEIHEBHON KU3HHU;

e pa3BUTHE YMEHUU U CHOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OODBSICHEHMEM  XMMHUYECKOTO  SKCIEPUMEHTa, COOJIIOJICHHEM  MpPaBUIl
0€301MacHOro 00paIeHNs ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, colepxaTesibHasi XapaKTepHUCTUKA LIeJed U 3a/1ay HU3y4eHHs
npeaMeTa B nporpaMMe Mo XMMHUHU YTOUHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM MPUOPUTETAMU B CUCTEME CpeaHero oomiero odpazoanusi. CeroaHs B
OpernojiaBaHi ~ XUMHUM B OOJIbIIIEH  CTENmeHW  OTHAaéTcs  MPENroYTEHHUE
NPAKTUYECKONW KOMIIOHEHTE coJepkaHusi OOydeHHs, OpPHEHTUPOBAHHON Ha
MNOJATOTOBKY BBIMYCKHHKAa 00111€00pa3oBaTeIbHON OpraHM3allid, BIIAJCIONIETO HE
HAaOOpOM 3HaHWK, a (QYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMH aKTUBHOTO TOJyYEHHUS 3HAHUN U NMPUMEHEHHUS MX B PEAIbHON KU3HU
JUTSI peIlieHUs] TPaAKTUYECKUX 3ajad.

B cBa3u ¢ »TUM mnpu u3ydeHuu mpeameTra «XUMHsS JOMUHHUPYIOIIEEe
3HaY€HUE MPUOOPETAIOT TaKUe 1eJI U 337a4M, KaK:

ananrtauys oOydYarolmuxcs K YCJIOBHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMUpOBaHWE  MHTEIUIGKTYaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHNIO, COTPYAHHUYECTBY, CAMOCTOSTEIHLHOMY MNPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX >KM3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMHU M HX
NpUMEHEHUEM;

dbopMupoBaHne y OOYYalONmUXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMH), HMMEIOUMX YHHBEPCAIbHOE 3HAU€HHUE [JIsl Ppa3IMYHBIX BHJIOB
NEeSTebHOCTU: pelIeHusl npoOjeM, MOUCKa, aHamu3a U 0O0paboTku MH(pOpMAIIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUs OTNbITa JEATETBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B [IO3HAHMM XHMHH, a TaKkKe M OUEHKM C MO3UIHMA
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA M MPUPOIHYIO CPeay;



pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYalbHBIX M TBOPUYECKHUX
CHOCOOHOCTEH 00YyYarOMIMXCsl: CIOCOOHOCTH CaMOCTOSITENIFHO NMPUOOpETaTh HOBbIE
3HAHUS TI0O XMMHUH B COOTBETCTBHU C KU3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOJIL30BATh
COBpPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUHU JUIsl MOHMCKAa W aHaiu3a yueOHOW U
HAYYHO-TIOMYJIIPHOU MHPOPMAIUM XUMUYECKOTO COJEPIKAHMUS;

dbopMupoOBaHUE M PA3BUTHE Yy OOYJAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIICHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUUM M TPOBEACHUM XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHME Yy oOydaromuxcs  YOeKAEHHOCTH B  TyMaHMCTUYECKOU
HAMNPABJIEHHOCTH XUMUHU, €€ BAXKHOM pOJM B PEIICHUU TINIOOAIBHBIX MPoOsieM
PalMOHAILHOTO MPUPOAOTIOIHL30BAHMS, MOTIOJHEHUS YHEPTETHUECKUX PECYypCOB
COXpaHEHHUs] TPHUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpEKHOIO
OTHOILIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOpPETEHUs OIbITa
UCTIOJIb30BAHMS TIOJTyYCHHBIX 3HAHWUM JUIS TPUHSATHS TPAMOTHBIX DEIICHUH B
CUTYaIUsAX, CBA3AHHBIX C XUMHYECKUMU SBIICHUSIMU.

B yudeOHOM T1u1aHe cpenHero oOmero oOpa3oBaHUS MPEAMET «XUMU»
0a30BOT0 ypOBHSI BXOJHUT B COCTaB MpeAMETHOUN 00sacTu «ECTeCTBEHHO-HAyUYHbIE
IPEIMETHD».

OOuree 4KncIo 4acoB, OTBEAEHHBIX IS U3yYEHUsI XUMHU, HA 0a30BOM ypOBHE
cpeaHero oomiero obpaszoBaHus, cocTaBisgeT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTuvyeckue 0OCHOBBI OPraHUYeCKOM XUMUHU

[Ipenmer opraHMYecKON XMMUU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuaioB. Teopuss CTPOECHHSI OPraHUYECKHX
coenunenuit A. M. BytiepoBa, €€ ocHOBHBIEC MoJI0KeHUsA. CTPpYKTypHbIE (OPMYIIBI
OpPraHMYecKuX BeniecTB. lomomorusi, wu3zoMepusi. XHUMHUYECKass CBSI3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3U.

[lpencraBnenne o kiaccuUKauu OpraHUYEcKUx BelecTB. HomeHkmaTypa
OpPTraHUWYECKUX COEAMHEHMH (CHUCTeMaTHuecKas) M TpUBHAJIbHBIE HAa3BaHUsA
BOKHEHIINX MPEACTABUTENCH KJIACCOB OPTAaHMYECKHX BEILIECTB.

OKCIIEpUMEHTAJIHBIE METOAbl H3YyYEHHsI BEIIECTB M HX IPEBpAlICHUM:
O3HAaKOMJIEHHE C oOpasllaMl OpPTraHMYECKUX BEIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJl OpPTaHMYECKUX BEIECTB, HAOIOJEHUE U
OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILIEHUI0 OPTAHUYECKUX BEILECTB
NP HarpeBaHuM (IUIaBjeHHe, OOyIIMBaHUE U TOPEHUE).

Yriaesopopoast

AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTHUYECKMH psAx. Meran u 3TaH —
OpoCTellliie TMPEeACTAaBUTENN alKaHOB: (PU3WYECKUEe U XUMUYECKHE CBOWCTBA
(peakiy 3aMeIlleHUsT M TOPEHHUs), HAXOXKJECHHWE B TMPUPOJE, TMOJyYyEeHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTUYECKUN PsAA. DTWICH U NPOIWJIEH —
NPOCTEHIINE TPEJCTABUTENIN AalKeHOB: (U3MYECKHe W XUMHUYECKHE CBOMCTBA
(peakuMd  TUAPUPOBAHHUSA, TaJOTCHUPOBAHUS, THUApPATALMM, OKUCICHUS U
NOJIMMEPHU3AllUY), TOJyYEeHUE U NPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u MerunOyraauen-1,3: crpoeHue, BaxHeHIine
XUMUYECKHE CBOMCTBa (peakuus mnoiauMmepusanuu). llomydyeHne CHUHTETHUYECKOTO
Kay4dyKa U pE3UHBL

AJIKUHBL: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHUM Psill. ALIETUIICH
— TpOCTEMIIUNA TPEACTaBUTENh aJIKHUHOB: COCTaB, CTpOEHUE, (U3MUECKHE U
XUMHUYECKUE CBOWCTBA (peaklUuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, T'MIpaTallvu,
TOpPEHUs ), MOTYYEHUE U NPUMEHEHHE.

Apenbl. beHson: cocraB, cTpoeHue, (Pu3NYECKUEe U XMMHUYECKHE CBOMCTBA
(peakuuy TajJOT€HUPOBAHUS M HUTPOBAHMS), MOJyUYEHHE W NpUMEHEHue. Toayon:
cocmas,  cmpoeHue, uauveckue U  XUMuveckue ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOJYyYeHUue U npumeHenue. TOKCUYHOCTD



apeHoB. ['eHernyeckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, NPUHAICKANUMU K
pa3IMYHbIM KJIaccaM.

[IpupoaHblE HMCTOYHMKM yIIEeBOAOpPOAOB. [lpupoaHslli ra3 M HOMyTHBIE
HedTsanble razpl. HedTh um e€ mpoucxoxzaenue. Criocodbl mepepaboTKu HeTH:
NEperoHka, KPEeKUHr (TePMHUYECKHM, KaTaquTHueckuil), nupoiu3. [IpoayKTel
nepepadoTKu HePTH, UX NMPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
yroJjib ¥ IPOAYKTHI €ro nepepadoTKH.

DKCINEPUMEHTAIIbHBIE METOAbl M3YyYEHHs] BEIIECTB W HUX MPEBpallCHUI:
O3HaKOMJIEHME C oOOpa3llaMH IJIJACTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIUH
«Hedbtp» m  «Yromp», MOJETMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIoOTEHONPOU3BOIHBIX, MPOBEICHUE MPAKTUYECKOW PaOOThl: MOJYyYEHUE ATUIICHA
Y U3y4YEHUE €r0 CBOWCTB.

Pacuérnbie 3amaumn.

Bbuncnenus 1o ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEUIECTBA WIM IPOJIYKTa PEAKLUMH [0 U3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamue oprannieckue coeJuHEeHUs

[IpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHOJ H  JTAaHOJ: CTPOCHHE,
dbuznueckne W XUMHYECKHE CBOWCTBA (peaklud C AaKTUBHBIMH MeETallaMHu,
raJIorTeHOBOJIOPO/IaMU, TOpPEHHUE), MpuMeHeHue. BoaopoaHble CBSA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIEHCTBUE METaHOJA M ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbBIE  CHOUPTHL. ~ ODTWICHIJIMKOJb W [JMIEPUH:  CTPOCHHUE,
dusnyeckne W XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHME CO  IIEJIOYHBIMU
METAJUIAMU, KAa4ECTBEHHAsl PEaklMs HAa MHOTOATOMHBIE CHUpPTHI). [leiicTBue Ha
OpraHusM 4esoBeka. [[puMeHneHne rauuepruHa v dTUICHTIIMKOIIA.

@deHon: CTpOEHUE MOJIEKYJbl, (U3NYECKHUEe M XUMHUYECKHE CBOICTBA.
TokcuunocTh Qenona. [lpumenenue denona.

Anpnerupl U kemowsl.  DopmanbAeruj, —aueTajdbACTU]:  CTPOCHUE,
dbuznueckne W XUMHUYECKHE CBOMCTBA (pEakiMu OKHUCICHHUS W BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAKINH), NMOJTyYEHHE U MPUMEHEHHE.

OIHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KUCIOTHL. MypaBpuHas U
YKCyCHasi KHUCJIOTBI: CTpO€HHE, (DU3MYecKre M XMMHUYECKHE CBOMCTBa (CBOMCTBA,
obmue Ui Kjiacca KHCIOT, Peakius dTepU(HUKaIHM), TOJydeHHEe W MPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KHUCJIOTHI KakK MPEICTaBUTENIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbIJIa Kak COJIM BBICHIMX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxubele >(Qupbl Kak MOPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. buonornueckas
pOJIb )KUPOB.



YrneBoasl:  cocraB,  Kiaccudukanus — yrieBoaoB  (MOHO-, OU- |
nosmcaxapuzsl). [Moko3a — mpocTedinii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS
MOJICKYJbI, (U3MUECKHEe W XHMHYECKHE CBOWCTBA  (B3aUMOJICUCTBHE C
ruapokcuaoM Meau(ll), okucieHre aMMHUadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHE,
ounonornyeckas pojb. Dotocunre3. OpyKkro3a Kak U30MEP IIIFOKO3bI.

Kpaxman u nemnonosa kKak mpupojHblie nmoiuMepbl. CTpoeHue Kpaxmana u
HEUTI0NI03bl.  DU3MYECKUE W XMMHUYECKHE CBOMCTBA Kpaxmana (TUAPOJIU3,
KaueCTBEHHAsI PEaKIUsl C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOJbl HW3YYEHHs BEIIECTB W WX MPEBPALICHUN:
npoBefieHre, HaOJIOJEHUE M OINUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAuE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCJICHHE S3TaHOJA
okcuznoMm Menu(ll)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJEUCTBUE TIIIMLEPUHA C
runpokcunoM menu(ll)), anprernnoB (oOkucIeHHE aMMHAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u rumpoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérarle 3amaumn.

Beruncnenus 1o ypaBHEHHIO XHMMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM NPOAYKTa PEaKIMU IO HM3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozepIKale OpraHndeCcKUe COCIUHEHUS.

AMMHOKHCTIOTHI Kak aM(OTEpHBIE OpTaHUYECKUE coenuHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (HAa NpHUMEpe MULMHA). buosornueckoe
3HAY€HUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupoaHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa O€nkoB. XUMHUYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, IEHATypalusi, KAYECTBEHHbIE PEaKIMN Ha OEJIKHU.

DKCINEPUMEHTAIIbHBIE METOAbl M3YyYEHMs] BEIIECTB W HUX MpPEBpalleHUi:
HaOJII0JICHE W OMKCAaHWE JAEMOHCTPAIIMOHHBIX OTBITOB: JEHATYypaIus OCIKOB MpH
HarpeBaHWU, LIBETHHIC PEAKIMH OEIKOB.

BobicokoMoJieKy/IsIpHbIE COeIUHEHUSI

OCHOBHBIE TIOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNHU, CPENHSS MOJEKYJspHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCAUHEHUH —
MOJIMMEPU3ALMS U MOJMKOHICHCALIUS.

DKCHEpUMEHTAJbHbIE METO/Abl HM3YyUYEHUs BEIIECTB M MX MPEBPAILLCHUN:
O3HaKOMJIEHUE ¢ OOpa3laMHu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,

Kay4yKOB.
MexnpenmeTHble CBSI3U.



Peanuzanusi MEeXIpeAMETHBIX CBSI3eH MPU M3yYCHUU OPraHUYECKOW XUMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 UCIOJb30BaHUE KaK OOIIUX eCTECTBEHHO-
HAYYHBIX TOHSATUN, TaK W TIOHITHUH, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTACIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOuue ecTecTBEHHO-HAyYHbIC MOHSATHS: SIBIICHUE, HAy4YHbIH (haKT, TUIIOTE3a,
3aKOH, TEOpWsl, aHAJIN3, CUHTE3, KiIacCUPUKAIMs, MEPHOIUIHOCTh, HAOIIOJICHUE,
U3MEepeHHe, YKCIEPUMEHT, MOISITUPOBAaHNE.

®dwuszuka: Marepusi, DHeprusi, Macca, aToMm, DJEKTPOH, MOJIEKyJa,
OHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TeElO, O0O0BEM, arperaTHOE€ COCTOSTHHE
BEIIECTBA, (PU3NYECKUE BEIWYUHBI U €IUHUIBI UX U3MEPEHHUS.

buonorusi: knerka, opranuszM, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
dboTocuHTE3, OHMOJOTUYECKH AaKTUBHBIC BemiecTBa (O€JKH, YIJIEBOIBI, KUPBHI,
bepmeHThI).

['eorpadusi: MuHepaibl, TOpHBIE MOPOBI, MOJE3HbIE HUCKOMAeMbIe, TOILTUBO,
pecypchl.

TexHomorusi: mHIEBbIE TPOIYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE TPENaparhl, MaTepuaibl U3
UCKYCCTBEHHBIX M CUHTETHMYECKHUX BOJIOKOH.



IUIAHUAPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOIPAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIFI'O OBPA30BAHIMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaer TpeOOBaHHUA K pe3yJbTaTaM OCBOCHHS
00yJaronMMHUCs TMPOrpaMM CpelHero o0iiero oOpa3oBaHUs (JIMYHOCTHBIM,
MeTanpeAMeTHBIM U TpeAMeTHbIM). HayduHo-meTroaumdeckoil OCHOBOW  JuIs
pa3pabOTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPpaMM CPEIHEro oOIero
00pa3oBaHus SBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOJ.

B cooTBeTcTBUM € CHCTEMHO-JAESTEILHOCTHBIM MOAXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YJILTATOB OCBOCHHS TIpeAMETa «XUMHUS» Ha YPOBHE CpPEIHETO
0011ero oO6pa3oBaHus BBIACICHBI CIECAYIOMINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCSI POCCHUHCKONW TpakTaHCKOW HWISHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEIeNICHUIO;

HAJIMYUE MOTUBALMU K 00YUYEHUIO;

LEJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KJTFOYEBBIX IIEHHOCTEH M UCTOPHUYECKHUX TpaJului 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroImMXCs PYKOBOJICTBOBAThCS B CBOEH
NEeSATEbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIMMHU LEIOCTHOMN
CUCTEME XMMHYECKOTO0 00pa30BaHUs;

HAJIMYUE MPABOCO3HAHUS HKOJOTHYECKON KYIbTYpPhl U CIHOCOOHOCTH CTaBUTh
IIEJIA U CTPOUTD KMU3HCHHBIE TUIAHBL

JInuHOCTHBIE pE3yJbTaThl OCBOCHUSA MpeaMera «XUMHs» JOCTUTarTcsi B
CIMHCTBE Y4YeOHOW U BOCHUTATENBHOM JEATETHbHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU
U UJeallaMH POCCHUCKOTO TPa)KJAHCKOrO oOOIllecTBa, NPUHITHIMH B OOIIECTBE
HOpMaMU W MpaBWIaMU  TOBEACHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOTIO3HAHUSI, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronuXxcs.

JIuuHOCTHBIE  pE3yNbTaThl OCBOCHUS TNpeaMeTa «XUMHUS»  OTpaxaroT
cOPMUPOBAHHOCTh OIBITa TO3HABATEIILHOM W MPAaKTUYECKOW J1eITebHOCTH
oOydJaromuxcs Mo peann3alyd MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaska1aHCKOr0 BOCIIUTAHUS

0CO3HAHUS OOYYAIONIMMUCS CBOUX KOHCTUTYLHMOHHBIX NpaB U 00s3aHHOCTEH,
YBa)KEHMsI K 3aKOHY U MPABOTIOPSIAKY;

NPEICTABICHUS O COLMAJIBHBIX HOPMax U IMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIIPU CO3JIaHUHU
y4eOHBIX TMPOEKTOB, PEIICHUHM YYEOHBIX M TO3HABATEILHBIX 3a/a4, BBITOJHECHUU
XUMHUYECKUX IKCIEPUMEHTORB,;

CIOCOOHOCTM TMOHUMATh M MPHUHMMATh MOTHUBBI, HAMEPEHHWsI, JIOTUKY U
apTyMEHTBI JIPYTUX NPU aHAJIM3€ PA3IUYHBIX BUIOB yUeOHOU NIEATENHbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUSI K MCTOPUYECKOMY U HAYYHOMY HACJIEIHUIO
OTEUYECTBEHHOU XMMUH,

yYBaKEHHsI K TIPOIlECCY TBOpPYECTBA B 00JACTU TEOPUU U TMPAKTHUECKOTO
OPUMEHEHUs] XUMHH, OCO3HAHMSI TOTO, YTO JOCTIXKEHHUS HAyKd €CTh pe3yJbTar
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTIUBBIX  SKCIEPUMEHTAJIbHBIX  IIOWCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTHUKOB;

WHTEpECa ¥ TI03HABATEIBHBIX MOTHBOB B TMOJYYCHHH W TOCIEAYIOIIEM
aHaJM3e MHQPOpPMAIUU O TMEPEAOBBIX JTOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CHUTYAIlMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHHMBATh CBOE MOBEJECHUE U TOCTYNKH CBOUX TOBAapHILEH C
MO3UIIMH HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TMOCJIEACTBUN ITHX
MOCTYIIKOB;

4) popmupoBaHus KyJbTypPbl 310POBbS:

NOHMMaHUSl LEHHOCTeHl 310poBOro M Oe3omacHOro oOpa3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY H
NICUXUYECKOMY 3/10POBbIO;

coOmonieHnst mpaBuil 0€30MacHOTO OOpalieHus ¢ BelieCTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM ACATEIBLHOCTH;

NOHUMAaHUS IEHHOCTU TpaBWI HUHAUBUAYATbHOTO U  KOJUIGKTHBHOTO
0€30MacHOTO MOBEJCHUSI B CUTYAIIUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUA M HEMPUATHS BPEIHBIX NMPUBBIUEK (YHOTPEOJICHHS
AJIKOT0JIs1, HAPKOTUKOB, KypEeHHS );

5) TPy10BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIEI0BATEILCKON
NEeSATEIbHOCTH, OOIIECTBEHHO  IIOJIE3HOW, TBOPYECKOM M JIPYTMX  BHIAX
NesATeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE€ Y4YacTHE B pEIICHUU MPAKTHYECKHX 3a/lay
COLMAIIbHOW HAINpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpEca K MPAKTHUYECKOMY M3YyUCHHIO MPOQECCHil pa3IMyHOTO POoja, B TOM
YHCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 10 XUMUU;

YBAKEHUS K TPYAY, JIOISIM TPyAa U pe3ysbraTaM TPYAOBOU AEATEINbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHOW  TPaCKTOPHUH
oOpasoBanus, Oyaymied mnpodeccuu MW peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU IIEJIECO00PA3HOTO OTHOIIEHUS K MPUPOJE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMS KM3HU HA 3E€MJIC;

MOHUMAHMS TJIOOATBFHOTO XapaKkTepa SKOJOTHYECKUX TPoOsieM, BIUSHUS
SKOHOMHMYECKUX MPOUECCOB HA COCTOSIHUE MTPUPOJTHON U COLMAIBHOW CPEJIbL;

OCO3HAHMS HEOOXOJMMOCTH HCIIOJB30BAHMS JOCTHIKEHUH XUMHH IS
pEIICHUST BOIIPOCOB PAllMOHAIBLHOTO MPUPOIOTIOIB30BAHUSA;

AKTUBHOTO  HEMPHUSTHS  JCHUCTBHUM, TMPUHOCIIINX BPEI  OKPYXKAIOUIEH
NPUPOIHON cpelie, YMEHHUS TPOTHO3UPOBATH HEOJATOTPUSATHBIE JKOJOTUYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JTEHCTBUN W MPEAOTBpallaTh UX;

HaJM4usl Pa3BUTOIO SKOJOTUYECKOTO MBIIUICHHUS, YKOJOTUYECKON KYJIbTYPBI,
OIbITA NESITeIBHOCTH 3KOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEIBHOW, KOMMYHUKATHUBHOW WM COIMAJILHOU
MpPaKkTHKE, CIOCOOHOCTH W yMEHHUS aKTUBHO TMPOTHBOCTOSTh HACOJIOTHUHU
xeMo(hoouwy;

7) HEHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIECTBEHHOMW MPAKTHKH,

MOHUMAHMS CHCIMPUKM XUMHUU KaK HayKd, OCO3HaHUs €& poJu B
GbopMHUpPOBAHMY PAlMOHATIBPHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NPEICTaBIICHUS 00 OKPYXKAIIIEM MHUPE Kak O €IUHCTBE NMPHUPOJIBI M YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U penieHur NpoOJieM COXpaHCHUs
MIPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
UMBWIM3aLMK: B €€ TyMaHUCTUYECKOW HANpPaBICHHOCTH M BAXHOW pPOJU B
CO3JIJaHUM HOBOM 0a3bl MaTepUAIBHON KYJIBTYPHI, PEUICHUHU TI00aTBHBIX MPOOIIeM
YCTOMYHUBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, DHEPIETUUYECKOU, MUILEBOU U
AKOJIOTUYECKON O€30MacHOCTU, B Pa3BUTHH MEIUIMHBL, OOECIEUYCHUU YCJIOBHIA
YCHEIIHOTO TpyAa M JKOJOTUYECKH KOMGOPTHOW IKU3HM KaXIOro UJIeHa
oOmecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



MoJTydaeMble 3HAHUS ISl aHAu3a M OOBSICHEHUSI SBJICHUN OKPYXKAIOLIEro MUpa U
NPOUCXOISANINX B HEM M3MEHEHUH, YMEHHUS JieJaTh 000OCHOBAaHHBIC 3aKJIFOUCHHUS Ha
OCHOBE HAay4YHBIX (AKTOB W WMEIONUXCS JaHHBIX C IEJNbI0  TIOJyYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO ~ MCIOJb30BaTh XUMUYECKUE 3HAHUS JUIS
penieHus mpoOieM B pealbHbIX )KHU3HEHHBIX CUTYaITUsX;

MHTEpeca K MO3HAHUIO W UCCIIEIOBATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIyUCHHIO HOBBIX 3HAHMA 1O XUMHUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3inuHbIX cepax mpodeccruoHanbHOU
JeSITEIILHOCTH.

METAINNPEIMETHBIE PE3YJIbTATbDI

MeranpeameTHble pe3yibTaThl OCBOEHUS y4eOHOTO MpeaMmera «XUMHs» Ha
YpOBHE CpeIHEro o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIC TUTST dbopmMupoBanus MHUPOBO33PEHUS oOyyJaronuxcs
MEXIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIC MOHATHS, OTPaKaroIlue
LEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHM(PUKY METOJI0OB IO3HAHMUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIEeCTBO, DHEPrusl, SBJICHHUE,
nporiece, CUCTeMa, HaydHbIA (hakT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHUE, HAOIOJICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIE y4eOHbIe JeWcTBUs (MO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,
PETYISTUBHBIE), obecreunBaronmne dbopmupoBaHue (GYHKIIMOHATLHOM
IPAaMOTHOCTU U COLMAJIbHOM KOMIIETEHUMHU O0y4arouuxcs;

CIOCOOHOCTH 00yYaroIuxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS M YHUBEPCAIbHBIC yueOHBIC
JIEUCTBUS B MTO3HABATEILHOU U COIMAILHOM MPaKTHKE.

MeranpeameTHbie  pe3ysbTaThl OTPAXKAIOT  OBJIAJEHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH,  KOMMYHUKATUBHBIMU M PETYJISITUBHBIMU
JICCTBUSIMH.

OBnanenne YHUBEPCAJIbHBIMHI y4eOHbIMH MO3HABATEJbHBIMU
ACHCTBUAMMU:

1) 6a3oBble JJOrMYeCKHUE TEHCTBUSA:

caMOCTOSITeIbHO  (opMynHMpoBaTh M aKTyallU3upoBaTh  MpobIieMy,
BCECTOPOHHE €€ paccMaTpUBATh;

ONpeneNsTh UENUW JeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJILTAThl ESITEIILHOCTH C TIOCTABJIIEHHBIMH 1IETISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTepHbIE TMPU3HAKK MOHATHM M YCTaHABIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS JIJII OOBSICHEHHSI OTIENbHBIX (DAKTOB U
SIBJICHUI;

BBHIOMpPATh OCHOBAaHMS W KPHUTEPUU [JIs1 KJIACCU(PUKAIIMUA BEIIECTB U
XUMUYECKUX PEAKIINM;

yCTaHABIMBaTh NPUYUHHO-CJIEJCTBEHHBIE CBSI3M MEXKIY HM3y4yaeMbIMU
SABJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYyXJICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, TIO
AQHAJIOTUH), BBIBISITH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B paccMaTpPUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHUS,

NPUMEHSTh B IMPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKHUE
(3HaKOBBIE) MOJIECNH, MTPEOOPA30BBIBATh MOJICJILHBIC MPEICTABICHUS — XUMHUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuMu4eckas ¢Gopmysa, YypaBHEHHE XHUMUYECKOM
peakiMu — TpH PEHICHUU YYeOHBIX IMO3HABATENBLHBIX W MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BAaHHBIC MOJICNIbHBIC MPEICTABICHUS MJISi BBIBJICHUSI XapaKTEPHBIX
NPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUUYECKUX PEaKIIHA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE I€iiCTBUA:

BJIQJIETh OCHOBAMHU METOJOB HAYyYHOTO IIO3HAHUS BEIIECTB U XUMHYECKUX
peaKkiuu;

dbopMynupoBaTh LEIN U 3a/1a4d HCCIEIOBaHUs, UCTIOIL30BATh MMOCTABJICHHBIC
U CAMOCTOSITEIbHO C(OPMYJIUPOBAHHBIE BOIMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI JUIsl (POpPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUSA UM TPOBEICHUSA
YUEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HaOIIOJaTh 3a XOJ0M
nporiecca, CaMOCTOSTENLHO MPOTHO3UPOBATH €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUsT U BBIBOJBI OTHOCUTEIHLHO JOCTOBEPHOCTU PE3YyJIbTaTOB HCCICIOBAHUA,
COCTaBJISITh 0OOCHOBAHHBIM OTUYET O MPOJIETaHHON padoTe;

npuoOperaTth OMNBIT YUYCHUYECKOW HCCICOBATENILCKOW U MPOEKTHOU
NEeSTeTbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
NOUCKY METOJOB pEUIEHUs] TMPAaKTHYECKUX 3a/lay, MPUMEHEHHUIO Pa3IUYHbIX
METOJ0B MMO3HAHUS.

3) paGora ¢ nHpopmanHeii:

OPUCHTHPOBATBHCA B  PA3NIMYHBIX HMCTOYHUKAX HWHPoOpManuu (HAYyYHO-
NOMyJsIpHasl  JIUTepaTypa XUMHUYECKOTO COJIepkKaHUs, CIpPaBOYHBIE TMOCOOUs,
pecypcbl MHTepHeTa), aHAIM3UPOBATh MH(POPMAIUIO PA3IMYHBIX BUIOB U (hopm
MpeACTaBIICHUS, KPUTHYECKHU OIICHUBATH ed JIOCTOBEPHOCTD u
HEMIPOTUBOPEUUBOCTH;



dbopMyIupoBaTh 3alpoChl U NPUMEHATh Pa3IUYHBIE METOJBI MPU TMOUCKE U
oTbope wuHpOpMAIUK, HEOOXOAMMOUN Ui  BBINIOJHEHUS Yy4eOHBIX  3aaad
OIPEAEIEHHOTO THIIA;

npuoOperaTh OMNBIT HKCHOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHbBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BbIOMpaTh  ONTHUMAJIbHYHO  (OopMy  NpeacTaBICHUS
uHdopmaruu (cxemsbl, Tpa@uku, TUarpaMMbl, TaOJIULBI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CpelcTBa mpu pabote ¢
XUMHUYECKON MH(OpMaIueil: MNPUMEHSATh MEXNpeaMeTHbie ((duznueckue u
MaTeMaTU4YecKue) 3HaKU U CUMBOJIbI, POpMYyJibl, aDOpEBHATYPbI, HOMEHKIIATYPY;

UCMOJIb30BaTh W NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HATJISITHOCTH.

OBiaeHne YHUBEPCAJIbHBIMU KOMMYHMKATHBHBIMHU J1€iICTBUSIMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMOM TeMbl B XOJI€ AHalora W/UiH
JUCKYCCHM,  BBICKa3plBaTh  MAE€H, (HOPMYIHPOBATH CBOUM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBINOJHEHUS NPEIJIOKEHHON 3a/1auu;

BBICTYIIaTh C [MPE3CHTAlMEl Pe3yJbTaTOB IO3HABATEIbHON JesATEIbHOCTH,
MOJIyY€HHBIX CaMOCTOSATENLHO WM COBMECTHO CO CBEPCTHUKAMHU TP BBHITOJHEHUH
XUMHUYECKOTO HKCIIEPUMEHTA, MPAKTUUECKOW pabOThI MO MCCICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3allid y4eOHOTro MpoekTa U (OPMYyIHUPOBATH BHIBOBI
[0 pe3yJibTaTtaM IMPOBEAEHHBIX HCCICIOBAHUNA MNYTEM COTJACOBAHUS TMO3UIMN B
X0J1e 00CYXKIeHUsI 1 0OMeHa MHEHUSMH.

OBiaeHne YHUBEPCAJbHBIMU PEryJISSTUBHBIMH 1€ HCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO IO3HABATEIILHYIO
NeSTEeNbHOCTh, Ompenensis e€ Ienu W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEAJaraéMblii  aTOPUTM  JACHCTBUM TIpHU
BBITIOJTHCHUM YYEOHBIX U HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh HaubOoJee
3 PeKTUBHBIM Ccnoco0 X penieHuss ¢ y4E€TOM TMOJY4YeHUs] HOBBIX 3HAHUU O
BEII[ECTBAX M XUMUYECKUX PEAKIIUAX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEU NIE€SITEIbHOCTH Ha OCHOBE CaMOaHAN3a
U CaMOOIICHKH.

IHNPEJMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHble  pe3ynabTaThl OCBOEHUSI Kypca «OpraHvueckass XUMUS»
OTPAXKAOT:

cOOpPMUPOBAHHOCTh  MPEACTABICHUM O  XHMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHbBl MHpPA, POJM XHUMHUA B TIO3HAHWM SIBJICHUM



Opuposibl, B (GOPMUPOBAHUU  MBIIUICHUS H  KYJbTYpPhl  JIMYHOCTH, €&
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHHS MPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M MPUPOITHOU
cpene;

BJIQJICHUE  CUCTEMON  XMMHMYECKMX  3HAHHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TOHATUS  (XUMUYECKHHA JJIEMEHT, aTOM, DJIEKTPOHHAs
000J0YKa aToMa, MOJIEKYyJa, BAIEHTHOCTh, AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUIECKAs
CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U COKpamiéHHas), MOJb, MOJSpHas
Macca, MOJISIpHBIM 00BEM, yIJIepOAHBIA CKeleT, (YHKIMOHAIBHAS TpyMIa,
pagukan, U30MepHs, U30MEpPbl, TOMOJIOTHYECKHA PsAJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHUCJIOPOJ, U a30TCOJEprKallie COCAUHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJICKYJIIPHBIE COCIUHEHUS); TCOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuveckux BemectB A. M. byriepoBa, 3aKoH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHMUS,
Jexane B OCHOBE TNOHMMAaHHS MPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJNOTUYECKHE CBEIEHUS O CBOWCTBaX, COCTaBe, IOJYYCHUU W
0€30MacHOM WCIIOJIb30BAHMU BAKHEHIIMX OPTaHUYECKHX BEIIeCTB B OBITY U
MPAKTUYECKOMN JESTEIbHOCTH YEIOBEKa,;

cOPMUPOBAHHOCTh, YMEHUM BBIABISITh XapakTEpPHbIE NPU3HAKUA TOHS THIA,
yCTaHABIMBAaTh HUX B3aUMOCBA3b, HCMOJH30BATH COOTBETCTBYIOIIUE MOHATHS MpPH
OTNMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COEAUHEHMUIA;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIHMKY JISI
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyll  OpraHMYECKUX BEIIECTB M YpPAaBHEHUH XUMHUYECKUX  PEAKIIHIA,
U3rOTABJIMBATh MOJEIM MOJIEKYJ OPTraHMYECKHX BEIIECTB I WIUTIOCTpAIlMH UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpPMHUPOBAHHOCTh YMEHHHA YCTaHABIMBATh TNPUHAMICKHOCTh H3YYEHHBIX
OPTaHUYECKUX BEIIECTB 10 MX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoeAuHeHui (yrJieBOAOPOJIbI, KHUCIOPOJ U  a30TCOJAepIKallue
COCIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEIMHEHHUS), JaBaTh UM Ha3BaHUA IO
cucrematnueckoit Homenkinatrype (IUPAC), a Taxxke NpPUBOIUTH TPUBUAIBHBIC
Ha3BaHUSA OTJCIBHBIX OPTAaHWYECKUX BEIIECTB (ATWJICH, TNPOIWIICH, AaleTUJICH,
STWICHINIMKOJb, TAUIEpUH, (eHon, QopManbaerun, aneTaabIerH, MypaBbHHAS
KHCJIOTA, YKCYCHasl KUCJIOTa, OJICMHOBAs KHUCIOTa, CTeApUHOBAsl KUCIOTAa, TITIOK03a,
$pyKTO3a, Kpaxma, LEeUI0I03a, MIUIUH);

chOpPMUPOBAHHOCTh yMEHHUS ONPEICTATh BUABl XUMHUYECKOW CBS3H B
OpPTaHWYECKUX COCAUHEHUSAX (OJMHAPHBIC U KPATHBIC);



cOPMUPOBAHHOCThL YMEHHUS TMPUMEHATH TIOJIOKEHHSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. bytiiepoBa st 0OBbSICHEHHUS 3aBUCUIMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIECTB;

chOpMHUPOBAHHOCT, ~ yYMEHHMM  XapakTepu3oBaThb  COCTaB,  CTPOCHHUE,
dbuznueckre M XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENCH pa3IUUHbBIX
KJIACCOB OpraHMYECcKMX BeUIEeCTB (MeTaH, 3TaH, STWIEH, MNPOIWIEH, AalleTUJIECH,
Oyraauen-1,3, meTwiOytamueH-1,3, O€H30i, METAHOJ, ASTaHOJ, ATHJICHTJIUKOJb,
rmiepyuH, (GEeHoJI, aleTaliblIerul, MYpaBbUHAsT U YKCYCHAasi KHCIOTHI, TJIOKO3a,
KpaxmaJ, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIIIOCTPUPOBATh T€HETHUYECKYIO
CBA3b MEXAYy HHMH YpPaBHEHHSIMHU COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIHUHA C
UCIOJIb30BAHUEM CTPYKTYPHBIX (POopmMy;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHHKHU YTJIEBOJOPOJTHOTO
Coipbsi  (HEQTh, TPUPOIHBIA Tra3, Yrojb), CHOCOOBI WX TMEPepadOTKU U
NPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadboTKy;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIUUCICHHUS MO0 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTA
peakuMd 1O U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEII[ECTB WM MPOJYKTOB PEAKIINH);

chOpMHUPOBAHHOCT, YMEHUU BIAJETh CUCTEMOW 3HaHUN 00 OCHOBHBIX
METOJaX HAyYHOTO IO3HAHUSA, MCIOJIb3YyEMbIX B XMUMHH MPU U3YYEHHHU BEUIECTB U
XUMUYECKUX SBJICHUM (HAOOICHUE, U3MEPEHHE, dKCIIEPUMEHT, MOJCIHPOBAHUE),
UCTIOJIb30BaTh CHCTEMHBIE XHMHUYECKHUE 3HAHUSA [JIS1 TPUHIATHS pEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
NpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh, YMEHUU COOJIIO/IATh MpaBUia MOJIb30BAHUS XUMHUYECKOUN
MOCy/Io M J1a0OpaTOpHBIM O00OPYIOBaHUEM, a TaKKe IMpaBWiIa OOpaIIeHUS C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKUUSIMH IO BBINOJHEHUIO J1a00OPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

cOPMHUPOBAHHOCTh YMCHHMH IUIAHUPOBATh U  BBINOJHATh XUMUYECKUN
HKCIIEPUMEHT (MpeBpalleHUs] OPraHMYeCKUX BEIECTB MPU HArPEBAHUHU, MOTyYCHHE
TUJIEHA W W3YYEHUE €ro CBOMCTB, KAUE€CTBEHHbIC PEAKIUU OPraHUYECKUX
BEILIECTB, JEHATypalus OEJKOB MPU HArpeBaHWM, I[BETHHIE PEaKIUU OEIKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKM O€30MacHOCTH TpU OOpalleHuu ¢
BEUIECTBAMH M J1a0OpaTOpHBIM O00OpPYIAOBAHUEM, TNPEACTABISATh PE3YJIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuch ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 (OpMyIUPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATh XUMUYECKYIO
uHboOpMalMIO, TMOJYy4yaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpElICTBA MacCOBOM
unbopmanuu, MatepHer u apyrux);



COpPMHUPOBAHHOCTh ~ yYMEHHWHA  COOMIOJATh  TpaBWiIa  DKOJOTHYECKH
1eJIecCO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JACATENBHOCTH B IEISX
COXpaHEHHUsI CBOETO 3JI0OPOBbS U OKPYXArOIIEeH NPUPOIHOW CpenIbl, 0CO3HABAThH
OTaCHOCTh BO3ACUCTBUSI HA JKHMBBIE OPTAaHW3MBI OMPEACNEHHBIX OPTAaHUYECKUX
BEIIEeCTB, MOHMMas cMmbicn mokazaTtens [IJIK, moscHATe Ha mpumepax crocoObl
YMEHBUICHUSI W TPEAOTBPALICHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPTaHU3M
YeJI0BEKa,;

Uil 00yJaroIuXcsi ¢ OTpaHMYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS: YMEHHUE
NPUMEHITh 3HAaHHA 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUIA;

JUIA  CIETbIX W CHa0OBHIALIIMX OOYYaloOIIUXCS: YMEHHE HCMOJIb30BaTh
penbedHO-TOUCeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins ns 3amMcu XuMHYeCKHX

dbopmyiL



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHuUe pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabnsie | IlpakTtnyeckue
NPorpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecypes!
Pa3zgen 1. TeopeTuuyeckue OCHOBBI OpraHuYe CKO XUMHH
[Ipenmet oprannyeckoi xumuu. Teopus
11 CTPOEHUS OPraHUYECKUX COETMHEHNH A. 3
M. byrneposa
Wroro mo pazneny 3
Pa3zgeq 2. YriaeBogopoabl
2.1 [IpenenbHbIE YTIEBOAOPOIBI — aKAHBI 2
99 HenpenenpHbie yriieBogopOAbl: alKEHBI, 5 1
aJIKaIMCHbI, AJTKUHBI
2.3 ApoMaTHUECKHE YIIIEBOAOPOIbI 2
54 [IpupoaHbIe HCTOYHUKH YIIIEBOJIOPOIOB U 3 1
ux nepepadboTka
Uroro mo pazneny 13
Paznen 3. Kucnopoacoaepskaniue oprannyieckue coeMHEH st
3.1 Cnuptel. ®enon 3
39 Anbaerunsl. KapOoHOBBIE KHCIIOTHI. 7 1
Crnoxubie 3(hupbl
3.3 YrneBo bl 3 1




Hroro no paszneny

13

Pa3nen 4. AzoTconepkamme opraHn4ecKue coeIuHeHust

4.1 AMUHBL. AMUHOKUCTOTHI. benku 3
Hroro no pazmeny 3
Paspneu S. BeicokoMoJieKyasipHbIe cOeJUHEHUA

5.1 [Tnactmaccsl. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




ITIOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoumuyecTBo yacos DJIEKTPOHHBbIE
Ne aTa n¢posBbIe
n/n Tema ypoka Bcero Konrpoabiie | - HpaxTireckue fllsy'lelmﬂ :)Iﬁl;l‘:lIZOBaTeJILHLIe
padoTbI padoThI pecypesI
1 [IpenMeT opraHu4ecKoi XUMUH, €€ 1
BO3HHUKHOBEHHE, pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs1 OpraHuYeCKUX
2 coenquHeHni A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHUS
IIpencrasienue o kiaccupuKanuu
3 OopraHuueckux semects. Homenkinatypa 1
(cucremaTuyeckas) U TpUBHAJIbHbIE
Ha3BaHMS OPraHMYECKHUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMUYECKHH Psilt
5 MeTtaH 1 3TaH — OpOCTENIIHE 1
IIPEICTABUTEIH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJEH U IPONUJIEH — MpoCcTenIe 1
IIPEICTABUTEIH AJIKEHOB
8 [Tpaktuueckas padora Ne 1. «Ilomydenue 1 1
STUJICHA U U3YyYEHHUE €TO CBOMCTB
Ankaguensl. byraguen-1,3 u
9 metunOyranuen-1,3. [lomydenue 1

CUHTETUYECKOI0 KaydyKa W pEe3UHBI




AJIKUHBL COCTaB M OCOOCHHOCTHU CTpOCHMUA,

10 TOMOJIOTMUECKHH psil. ALIETHIIEH —
MPOCTEHIINI TTPEICTABUTEh ATKHHOB

11 Bbruucnenus no ypaBHEHUIO XUMAYECKOM
peaxkuu

12 ApeHbI: 6eH3011 1 TOITY0JI. TOKCHYHOCTD
apeHoB

13 I'eneTnyeckas CBsI3b YIJI€BOAOPOIOB,
MPUHAUICKAIMX K PA3INIHBIM KJIaccam
[IpupoaHbie HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN I'a3 U MOMYTHbBIE HE(TAHbIE
rasbl, He()Th ¥ IPOAYKTHI €€ mepepadoTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMYTHbIC HePTIHBIC
rasbl, He()Th ¥ IPOAYKTHI €€ mepepadoTKu

16 KonTtposbnas padoTa 1o pasaery
«YTIeBOA0pOaAbDY

17 [IpenenbHbIE OAHOATOMHBIC CITUPTHI:
MeTaHOoJ ¥ 3TaHoj. BogoponHas cBsi3b

18 MHOT0aToMHBIE CIIUPTHI: STUICHIIIUKOIb U
TIUIEPUH

19 @deHo: CTPOCHHE MOJIEKYIBI, (PU3UYEeCKUe
U XUMUYECKHE CBOWCTBA, TPUMEHEHNE

20 Anpaerunsl: GopMaIbACTUI U
arneTaapIerua. ANeTOH

21 OnHOOCHOBHBIE TIPE/ICbHBIC KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAS

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOThD)

CTeapI/IHOBaH " OJICMHOBAs KHCJIOThI, KaK

23 MIPE/ICTABUTEITH BBICIIINX KapOOHOBBIX
KHUCJIOT

24 Mputa Kak COJTU BBICIIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CroxHbie 3(hUpbI KaK IPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ['MIPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: THAPOIN3, MPUMEHCHHE,
Ouoorudeckas pojib KUPOB
YTHeBoIbl: COCTaB, KIACCU(DUKAITUS.

27 Baknerinme mpeIcTaBUTEIN: TIII0K034,
bpykTo3a, caxapos3a

28 Kpaxman u nemiroio3a Kak mpupoIHbIe
TTOJIAMEPBI
KonTponbHas pabota 1o paszaeny

29 «Kucnopoacoaep:xaime opraHuuecKue
COETUHEHU S

30 AMMWHEBL: METHJIAMHAH U aHUJINH
AMUHOKHCIIOTHI Kak aM(OTEpHBIC

31 OpraHUYECKHE COCTMHEHUS, UX
ouosornueckoe 3uaueHue. Ilentuas

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCAMHCHUS

33 OCHOBHBIE IIOHATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX COCIMHCHUM

34 OCHOBHBIE METOBI CHHTE3A




IInacTtmaccsl, Kaydyku, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COCIUHEHUI.

OBUIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34
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