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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpelHEr0 00Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaununy,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (herepalibHOM 0Opa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DenepaqbHOM TIOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpernonaBanus y4eOHOTO IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusax Poccuiickoir dDexepanuu, pean3yrONIUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHUH, K OIPEACICHUI0 oO0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YUarOIIUXCA CPEACTBAMU y4eOHOTo Mmpeamera
«Xumusa» mns 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJbHBIC IOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YeHUS W
TpeOOBaHUH K YPOBHIO IIOATOTOBKU BBIITYCKHHKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJyyaeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTo 00pa3oBaHUsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHHUS MHPOBO33PEHUS M OOIICH KyJIbTYpHI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npupoHOI cpene. Peannusyercs xumMmuueckoe oopazoBaHue 00ydyaroUMxcs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO INpenMeTa «XUMUs», COAEpKaHHe U MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMHUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe C y4ETOM OOIINX
Hene ¥ NPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OoOIIero
oOpazoBanus B Poccuiickoit @denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyro poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHAa BHOCHT CBOW BKJIAJ B
dbopMupOBaHNE PALlMOHATIBHOTO HAYYHOTI'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHpe KaK O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUpPYETCS B XUMHUH
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HAayKaMHu, XHMHs CTaja
HEOTHEMJIEMOI 4YacTbI0 MHPOBOH KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIECHIHOTO TpyJa H
KHU3HU KaXI0ro wieHa oOmecTBa. COBpeMEeHHasi XMMHUS KaK HayKa CO3HMJATellbHas, KaK HayKa
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIeHUE II00aNbHBIX MPOOIEeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBON, HSKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OUIMMM LETSIMM M TNPHHLIUIAMH CpEeIHEro oOImiero odpa3oBaHus
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOydYalolIuXcsl, HEOOXOAUMYIO MM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «Opranuueckas
xumus» 1 «O011as 1 HeOpraHWYecKasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX



ABIISIIOTCS OCHOBBI 0a30BOM HAyKM: cCTEMa 3HAHUU [0 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHH) U OpraHWYecKor XUMuu. POpMHUPOBAaHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3YYCHHUH TpeaMeTa OOeCIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSITHIA, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas xumusi» U «OO011as 1 Heopranuyeckas
XUMUS» chopMHpOBaHA B MpOTpamMMe MO XHUMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3yUYeHUIO
ydae0HOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMMHH BellecTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHMUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX U BJEKTPOHHBIX MPEACTaBICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEILECTBAX JAIOTCA B Pa3sBUTHU — OT YIJIEBOAOPOJIOB [0
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU HOJTyYaroT
pasBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTIO 00IIEro 0oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHus B INpeaMere «XuMus» 0a30BOr0 ypoOBHSI paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMsI TEOPETHUYECKH MaTepuanl u
dakTosornuecKkrue CBEACHUS O BEUIECTBAX M XMMHUYECKON peakinuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas © HEOpPraHWYECKass XUMHUS» OOYYAIOMIMMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
rIy0Xe TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI 3TOTO 3akoHa — OT 000O0Imarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMUUYECKUX PEAKIIUSIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 wm 11 KiaccoB 3yeMeHTaMH COAEpP)KAHUSA, HWMEIOIIUMHU
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B ITI03HABATEIbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHUS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUH XMMUHU, TOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTIOJHEHHs 3HAHUMN, pPeIleHus
MHTEJJICKTyaJIbHbIX U KCIEPUMEHTANbHBIX HCCIeI0BaTeNIbCKUX 3a1ad. B 1enoM conepikaHue
yueOHOro mpenMera « XuMUs» JaHHOTO YPOBHSI U3YUEHHUS OPUEHTHPOBAHO Ha (hOpMHUpOBAHHE Y
00y4JaromnXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBIECHUI MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (aKTaMU U TEOPETUUYECKUMHU MPEANOChUTKAMU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAJIOB.

B mnmaHe pemenus 3amad  BOCIMTAHUSA, Pa3BUTHS W COLMAIM3AIMU  OOyYaIOUIUXCS
IOPUHSATBIE MPOTPaMMON MO XUMHUHU TMOAXOAbI K OINpEAENICHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BOe 3HAUCHUE IS PA3TUYHBIX BUIOB JIEATEILHOCTH: PEIICHHS Po0OieM, TIOUCKa, aHalu3a 1
00paboTtkn wHOpMaIMK, HEOOXOMAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIONICH BaXKHOE MECTO B MO3HAHUU XUMUU.



B npakTuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETro0 00pa30BaHus, Tak U
Ha ypOBHE cCpeaHero oomero oOpa3oBaHUS, NPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTePUCTUKU TIIeNiel M3ydeHUs MpeAMeTa HaIpaBlIeHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPaIWLMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW Haykd Kak oOjactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyppl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICTICHUIO 1[eIeH U3YUCHHsI IPEAMETA SIBISETCS BIOJTHE ONPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIaBHBIMHU LEISIMH M3yYeHHUs IMpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:

e (GOpMUPOBAHHE CHCTEMBl XHMHUYECKHX 3HAHWA KaK BaXHEHWINEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
dyHIaMEHTaIbHBIE 3aKOHBI M TEOPHUH XHMHHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHWH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMUPOBAaHUE U PA3BUTHE MPEJCTABICHUM O HAYYHBIX METOJAX MO3HAHMS BELIECTB U
XUMHUYECKHX peaklrid, HeOOXOIUMBIX ISl MPUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCA B
MUpE BEILIECTB U XMMHUECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHH ¥ CIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAONIOJEHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30I1acHOrO
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
mporpaMMe Mo XMMHH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHcTeMe cpeaHero ooOmiero ooOpaszoBanus. CeromHs B TMpENoJaBaHUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CoJep)kKaHus oOydeHus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHMKA 0OILI€00pa3oBaTeIbHOM  OpraHM3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TOJYYEHUS 3HAHWN U NMPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajay.

B cBs3u ¢ 3TUM npu uW3ydeHMHM TMpeaMera «XHUMHsSD JOMUHHUPYIOLIEe 3HAuYCHHE
NPUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajganTanus OOyYaromMXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMUpOBaHHE WHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMITCTEHITHI),
UMEIOIINX YHUBEPCAITBHOE 3HAUYCHUE JJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTHU: PEHICHUS MTPOOIIeM,
MOMCKa, aHanmm3a W 00padoTku uWH}OpMANMK, HEOOXOMUMBIX [JIi TMPUOOPETCHHsI OIbITA
NEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPELy;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydJaronumxcs: CIOCOOHOCTH CaMOCTOATENbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BAaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA ¥ aHalIu3a Y4eOHOW M HAyYHO-TIOMYJIIPHONW HH(DOPMAIIMA XUMUIECKOTO
COJIepKaHus;



dopMupoBaHue U pa3BUTHE Y 00YUAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHWPOBAHUH U TIPOBEIEHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHNE y OOydJarommxcsi yOeXIEHHOCTH B T'YMaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOM pOJAM B  pEMIEHHMH MIOOAIBHBIX  MPOOJEM  PalnOHAIBHOTO
IPUPOJONONIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAEC H CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHNUS OIBITA WCIOIB30BaHMS TONTYUYCHHBIX 3HAHUH [UI TPUHSTHSL
IPaMOTHBIX PEIICHNH B CUTYalUsX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMU.

B yueOHOM maHe cpemHero obiero oOpa3oBaHus mpeamer «Xumus» 0a30BOTO YpPOBHS
BXOJMT B COCTaB MpeIMETHOM 00acTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OOmmiee 4nciio 4acoB, OTBEACHHBIX [UI W3YYEHHS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 daca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMMUA

Teoperuueckne 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE Y 3HAYEHUE B IMOJYYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKeHUs. CTpyKTypHBIE (DOPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy ~ OpPTaHUYECKUX  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMarhyeckas) W TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHUIINX
MIPEACTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl M3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYII
OpraHMYECKHUX BEIECTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBieHue, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKM psa. Meran M 3TaH — mpocTenine
MPEJCTABUTENIN aJKaHOB: (U3NYECKHEe W XHUMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpEeHUs ), HaX0XACHUE B IPUPOJIe, TOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTUIEH U MPOMUJIEH — MpoCTeuine
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBA (pPEakluu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 m metwiOyTtaaues-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBoOMcTBa (peakuus moaumepusanuun). [lonyyeHne CHHTETHYECKOTO KayyyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psiaA. ANCTUTICH —
MPOCTEHUININNA TTPEACTABUTENb AJTKUHOB: COCTAaB, CTPOCHHE, (PU3NICCKHUE U XUMHUUYECKHE CBOHMCTBA
(peakuuy TUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJyUYEeHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
rajJjloreHUPOBaHUS U HUTPOBAHMS), MOJyYEHUE W MpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAnHUs U HUMPOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXAYy YIVIEBOJOPOJAMH,
MIPUHAISKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIeBOIOPOAOB. [IpUpoaHbBIi ra3 M MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(pTH: TeperoHka, KpeKUHT
(TepMUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, KX TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKThI €r0 MepepadoTKHU.

DKCIepUMEHTaIbHbIE METOAbl M3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE ITWICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss Mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYEeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIHH 1O HM3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanue oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUEecCKHe U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMH CUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3Mueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMUA METaNIaMHi, Ka4eCTBECHHAS pEaKIIUsI Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpoeHHWE MOJEKYbl, (PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaerunpl U kemousvl. DopManbAETHa, aleTAIbICTHl. CTpPOeHUE, (QU3NYECKHEe W
XUMHYECKHE CBOWCTBA (pEaKkIMy OKHUCIICHHS W BOCCTAaHOBJICHUS, KayECTBEHHBIC PEaKIUM),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, PU3NIecKre M XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KHCIIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJIEMHOBas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MApOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

YrneBonbl: cocTa, Kiaccuukanus yriieBooB (MOHO-, IU- U MmoJucaxapubl). [mroko3a —
MPOCTEHINI MOHOCaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (pU3MYeCKHe W XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHWE, OpOKEHWE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DotocunTes. pyKTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmana U LeJUTI0I03bI.
®dusnueckue U XUMHUYECKUE CBOMCTBA Kpaxmaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUsS BEIIECTB M MX IMPEBpallleHUIl: MpOBeICHHE,
HAOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KauyeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
cupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW pabdOThI: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss Mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYECTBa
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTa pEaklUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3oTcoaepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusuueckue u
XMMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe IMIMHA). buojormueckoe 3HadyeHHE
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSIPHbIE coeAauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAasl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC pPEaKIIuy Ha OCJIKH.

OKclepUMEHTaIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX MpEBpalleHUil: HaOIoAeHuEe U
ONUCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypanus OCJKOB IpU HarpeBaHUM, I[BETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJeKyisapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IIOJIMMEPU3ALIHS U TOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa31aMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4yKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3YYEHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
HOHATUH, ABJSAIOIINXCS CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAay4yHbIE IIOHATHS: SIBJIEHUE, HAayuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTE3, KIacCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHeE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

dusmka: Matepus, YHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIIKH, YTIEBOABI, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIIMMUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToandecko OCHOBOW UIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYype JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XWMHS» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIUU K 00yYEHUIO;

I[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCSKICHHI JTMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXcs PYKOBOJCTBOBAaThCS B CBOEH JEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYUe MPABOCO3HAHUSA 3KOJOTUYECKOW KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHsS» JOCTUTAlOTCd B E€IUHCTBE
y4eOHOM ¢ BOCIUTATENILHOM JEATEThHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJe€allaMd POCCHUHCKOTO
IpaXAaHCKOTo O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMaMH M TMpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M MPAKTHUYECKOH JEsTeNbHOCTH OO0y4alouuxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyYMEHTBI IPYTUX
MIPH aHAJIM3E Pa3INYHBIX BHJIOB YUCOHOH AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXEHHSI K TMPOIIECCY TBOPYECTBA B 00JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U MMPAKTUKOB;



UHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(OpPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OIICHMBAaTh CHUTYallUd, CBS3aHHbIE C XWMUYECKUMH SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJEHUE M MOCTYNKH CBOMX TOBapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHus KYJIbTYPHbI 310POBb:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOroIeHHsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEMIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJAOBOU JIESATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIHHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOH U IPYTUX BUIAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHUHM TMPAKTUYSCKUX 3a7ad COIHAIbHOMI
HATPABIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMUH;

YBOXEHHUS K TPYTy, JTIOJSIM TPy Ia U pe3yabTaTaM TPYJAOBOMH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTLHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynyueit mpodeccuu U peaau3alnuy cOOCTBEHHBIX U3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH IIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKkTepa SKOJIOTMYECKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NMTPUPOJAHOMN U COLIMATIBHOM CPEMBL,

OCO3HAHUS HEOOXOJMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PaIMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPHUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYPBI, OIbITA
JESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PpPYKOBOJCTBOBATHCSI HMHU B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATHLHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUN LIEJOCTHOTO MPEICTaBICHHS 00 OKPYXKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B TMO3HAHUM INPHUPOAHBIX 3aKOHOMEPHOCTEW U
peleHnH podIeM COXpaHEHUS IPUPOJIHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBHWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIbTYpBI, PELICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€CreyeHn! YCIOBHUH YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO 4YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’KAIOIIEro MHUpa M IMPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKHE 3HAHUS [Vl peleHHsI TpolieM
B PEAIIbHBIX )KU3HCHHBIX CUTYyalMsIX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuyHbIX chepax mnpodeccrnoHaTbHON
JESATENBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHUSA Yy4ueOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [[EITOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB NO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOTIOCHIE, U3MEPEHHE, IKCIIEPUMEHT U ApYyTHe);

yHUBEpcaJbHble  y4yeOHble  JedcTBUs  (TMO3HaBaTeldbHbIE,  KOMMYHHUKATHBHEIE,
perynsatuBHbIe), obecrneunBarone (GopMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAIBHOM KOMIETEHIIMH 00yUarouxcs;

CHOCO6HOCTB OGy‘-I@.IOH_II/IXCH HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUTIIIIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJbHbIE ydeOHbIE ACHCTBHS B IO3HABATEIBHOW U
COLMAJIbHOM MPAKTHUKE.

MeTaHpeZ[MeTHBIG PE3YyJbTAaThl OTPAKAIOT OBJIAACHUC YHUBCPCAJIBbHBIMU y‘ICGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBHHMH.

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3MpPOBaTH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPHUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;



UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbBIIACIATH
XAapPaKTCPHBIC TIPU3HAKU HOHATHH WU yCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINC IMOHATHA IJIA OGBHCHGHI/IH OTACIIBbHBIX (1)aKTOB u HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHa.HOI‘I/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (HOPMYITUPOBAThH
BBIBO/JIbI U 3aKJIIOUYEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEeMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XUMHYecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TP pPEUICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3ajay, MPUMEHATh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEAKIIHM.

2) 0a30BbIe HCCIeA0BaATENbCKHE JIeliCTBUS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOT'O MMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHUS, WCIOJb30BaTh IIOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIECCca, CaMOCTOSATEIbHO
IMPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTATOB MCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWYECKON MCCIIEeIOBATEILCKOW W TPOEKTHOW JICSITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJIsIpHAs
auTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IMYHBIX BHJOB M (QOPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCT;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpencraBieHus HHGOPMAIH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEeACTBAa NpU paboTe C XUMHYECKOU
uHpoOpMalKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CUMBOJIBI, (hOopMyITbI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OB/1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAae€MOW TEMbI B XOJI¢ JHAIOTa W/WUIN JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAIlMel Pe3yNbTaToOB IO3HABATEIFHON AEATENBHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPHM  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanu3anuy y4eOHOro TNMpoekTa W (HOPMyIHMPOBATh BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN Iy TEM COTTIACOBAHUS MO3UINH B X0/1€ 00CYKACHUS 1 0OMEHa MHCHUSAMH.

OBJiaieHNe YHHBEPCAIbHBIMH PeryJssTHBHbIMU J1eHCTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUM HPU BBIMOJIHEHWH YYEOHBIX M HCCIIEIOBATENBCKUX 3ajad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs ¢ YUETOM IMOJIyUYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYIIECTBIIAITh CaMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI
10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMus» OTpaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHbI MHUpA, POJIM XMMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KyJbTypbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTHUYECKUX 3a/Jad M OSKOJOTWYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLe;

BIAJICHUE CUCTEMONW XUMHYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YITICpOIHBIA  CKEJeT,
(yHKLIMOHATIbHAS TPYyIIa, pajuKai, WU30MEpHUs, U30MEphbl, FOMOJOTHYECKUN psJl, TOMOJOIH,
YTIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALIUE COCIUHEHUS, MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHUS CTPOEHUS] OPraHUYECKUX
BemiectB A. M. DbymiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PEHUYECKUE 3HAHMs, JIEXKAILUE B OCHOBE ITOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30I1aCHOM HCIOIb30BAHNN BaXKHEHIINX OPraHUYECKUX BEIECTB B OBITY
U IIPAKTUYECKOU JEATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MMPU3HAKHU MMOHATUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MIOHATUS IIPH OIIMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYJT OpPraHNYECKUX BELIECTB
Y YPaBHEHHH XUMHUYECKUX PEaKLHW, U3TOTABIMBATH MOJICIN MOJIEKYJ OpPTaHUYECKHX BEILECTB
JUISL AJUTFOCTPALUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAICKHOCTh M3YYCHHBIX OPraHMYECKUX
BEIIECTB 110 HX COCTaBY M CTPOEHHUIO K ONpEAeiIEHHOMY KJacCy/Tpylmne COeIuHEHHUH
(YyriaeBoAopodsl, KHUCIOPOJ U a30TCOAECpXKAIIUEe  COCIUHEHMs, BbICOKOMOJIEKYIISPHBIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHUs 1Mo cuctemMatudeckoi HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabIeThi, MypaBbUHAsS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIOK03a, (pYyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUJIbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKUX
BemectB A. M. bytnepoBa miis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHHsI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTaBUTENCH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTan, 2TaH, STWICH, TPOMWICH, areTwieH, Oyraaumes-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJ, dTaHOJ, YTHJICHTJIUKOJb, TJIMIEPHH, (EHOJ, alleTalbIeIHI, MypaBbUHAs U yKCYCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, AaMHHOYKCYCHas KHUCJIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKlIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), cHOCOOBI MX MepepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOIYKTOB MEepepabOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bE€Ma, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB I MPOIYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, HCIONb3YEeMbIX B XHMHU MpPU M3YyYEHUU BEHIECTB M XUMHUYECKUX SBJICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBHUJIa MOJH30BAHUS XUMUUYECKOW TOCYI0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYE€HUE ITHIIEHA U U3yYEHHUE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MAaCHOCTH
npu oOpallleHUu!u ¢ BEIeCTBaMU U JIaOOpaTOpPHBIM 00OpYyIOBaHUEM, NPEICTABISTh PE3YIbTaThl
XMMHYECKOTO S3KCIepuMeHTa B (opMe 3alucu YpaBHEHMH COOTBETCTBYIOIIMX peakUuil Hu
(GbopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HH(OpMaIHIo,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBOil nHpopMmaiuu, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOro
MOBEICHUS B OBITY M TPYAOBOH JAEATEIHLHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYKaroIllel IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNnéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHUs] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YeIIOBEeKa;



JUIsE 00YYaOIIUXCSl ¢ OrPaHWYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHUE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUI;

JUISE  CIICTIBIX W CJIA0OBUASIIMX OOydYalOIMIUXCs: yMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyir.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoandyecTBo yacoB

daekTpoHHbIe (UU(POBHIE)

Ne n/m Kourtpoasubie IIpakTuueckne 00pasoBaTebHbIE
MPOrpaMMbl Bcero
padoThbI padoThI pecypcnl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4eCKOM XUMUH
[Ipenmer oprannueckoit xumuu. Teopus o
1.1 CTPOCHUSI OPTaHUYECKUX COCAMHEHUN A 3 1 hips: o yaklissru p himija
) p p & ’ https://resh.edu.ru/subject/29
M. byrneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOIBI — aKaHbI 2 hitps: wwvaklassn p bimija
' pe M AOPOA https://resh.edu.ru/subject/29
29 HenpenenbHble yraeBoa0pOabl: alKEHBI, 6 1 https://www.yaklass.ru/p/himija
' aJIKaguEeHBI, aJIKUHBI https://resh.edu.ru/subject/29
23 ADOMATHIECKHE VIICEOIODOLI ) https://www.yaklass.ru/p/himija
' p M AOPOA https://resh.edu.ru/subject/29
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB https://www.yaklass.ru/p/himija
2.4 3 1 .
U uX nepepadboTka https://resh.edu.ru/subject/29
Hroro no pazneny 13
Pasznen 3. Kucinopoacoaepskamniue opranndeckne coeJuHeHust
https://www.yaklass.ru/p/himija
3.1 CrupTi. Geron 3 https://resh.edu.ru/subject/29
19 Anpaeruapl. KapOOHOBBIC KHCIIOTHI. 7 1 https://www.yaklass.ru/p/himija

CnoxHbIe 3(OUpbI

https://resh.edu.ru/subject/29
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https://resh.edu.ru/subject/29
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https://resh.edu.ru/subject/29
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29

https://www.yaklass.ru/p/himija

33 Y TIeBO/p! 3 https://resh.edu.ru/subject/29
Nroro no pazgeny 13
Pa3nes 4. A3zoTcoaepkaniue opraHu4ecKue coeJHHEeHHUs
https://www.yaklass.ru/p/himija
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3 hitps.//resh.cdu.ru/subject/29
Nroro no pazgeny 3
Pa3pnen 5. BeicOkOMOJIEKY IS pHBIE COCAUHEHNUSA
https://www.yaklass.ru/p/himija
5.1 [Inactmaccel. Kayuyku. Bonokna 2 hits://resh.cdu.rw/subject/29
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOIT'PAMME



https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos dakTHye DJIeKTPOHHbIE
Ne ara cKad aara nudpoBLie
Tema ypoka Koutpoabn  IIpakTHueck A op
n/n Bcero H3yYCHUS oOpa3oBaTejibHbIEC
ble padoTbl  HMe padoThl
pecypchl
[IpeameT opranndeckoit https://www.yaklass.ru
1 XUMHH, €€ 1 4.09 /p/himija
BO3HUKHOBECHHUE, ' https://resh.edu.ru/subj
pa3BUTHE U 3HAYCHUEC ect/29/
Teopust ctpoeHus
https://www.yaklass.ru
OpraHNYEeCKUX to/himia
N p ]
2 ]CSOGHHHGHHH A M. ! 11.09 https://resh.edu.ru/subj
yTJIEepoBa, €€ ect/29/
OCHOBHBIC MTOJIOKCHUS
[IpencraBienue o
Kiaccuukanmum
https://www.yaklass.ru
OpTraHUYECKUX BEIIECTB. Jo/himiia
(p/himija
H 1 1 18. .
3 oMeHIIaTypa 8.09 https://resh.edu.ru/subj
(cucrematuveckas) u cct/29/
TPUBUAJIbHBIC HA3BaHUS
OPraHUYEeCKHUX BEIIECTB
Ankansbl: cocTaB U ilt;E?:/{Www.vaklass.m
p/himija
4 1 25. .
CTPOCHHE, . 309 https://resh.edu.ru/subj
TOMOJIOTUYECKHH sl ect/29/
MertaH u 3TaH —
5 1 2.10

IIPOCTEUILINE
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MpEACTAaBUTCIIN AJIKAHOB

AJIKEHBI; COCTaB U

https://www.yaklass.ru

6 CTpOCHHE, CBOICTBA 910 https://resh.edu.ru/subj
ect/29/
5 https://www.yaklass.ru
TUJICH U TIPOTTHAJICH — to/himiia
7 fipoctentie 16.10 https://resh.edu.ru/subj
MPEICTABUTENN ATKEHOB ect/29/
[IpakTrueckas pabota
Ne 1. «Ilomyuenue
8 Y 23.10
ATUJICHA ¥ U3YYCHHE €TO
CBOICTBY
Ankanuensl. byranuen-
https://www.yaklass.ru
1,3 u meTunOyTagueH- o/
p/himija
? 1.3. Homyuexnue 6.11 https://resh.edu.ru/subj
CHUHTETHYECKOTO ect/29/
Kay4yKa U pe3UHbI
AJIKMHBI: COCTaB "
0COOEHHOCTH CTPOCHUS, https://www.yaklass.ru
10 TOMOJIOTUYECKUU PAI. 1311 /p/himija
Auernied — ) https://resh.edu.ru/subj
TIpoCTeRIIIiA ect/29/
MPEJICTABUTENb aJTKHHOB
Brraucnenus mo
11 YpPaBHEHUIO 20.11
XUMHYECKON peaKkiuu
ADCHEL: GCH3OL 1 https://www.yaklass.ru
12 PEHEL 27.11 /p/himija

TOIYOJ. TOKCHYHOCTh

https://resh.edu.ru/subj
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https://resh.edu.ru/subject/29/

apeHoOB

ect/29/

13

I'eneTnmueckas CBA3b
YIJIEBOJOPOOB,
MpUHAJIEe)KAUX K
pa3JII/I‘-IHI>IM KJ1accamM

4.12

https://www.yaklass.ru
https://resh.edu.ru/subj
ect/29/

14

[IpupoaHbie ICTOYHUKHI
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITYTHBIE HEPTSIHBIE
rassl, HepTh U
IIPOYKTHI €€
nepepadoTKu

11.12

15

[IpuponHbIE HCTOUHUKHU
YTJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSIHBIE
rasbl, HeTh U
MPOJTYKTHI €€
nepepadoTKu

18.12

16

KonTtponsHas pabora o
pazzaeny
«YTIIeBOAOPOABD)

25.12

17

[Ipenenbusie
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJL.
Bonopoanas cBs3b

8.01

https://www.yaklass.ru
https://resh.edu.ru/subj
ect/29/

18

MuoroaromMHbie
CIIUPTHIL: STUIICHIJIUKOJIb
Y TIMUEPUH

15.01
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DeHOI: CTpOEHUE

https://www.yaklass.ru

19 MOJIEKYJIbI, PU3UIECKHE 201 /p/himija
U XUMHYECKHE ’ https://resh.edu.ru/subj
CBOWCTBA, IPUMEHECHHE ect/29/
AJTbIETHIL: ?t;g§:/{www.vaklass.m

p/himija

20 opMalbJie 29.01 .
Gopmasa FHHX https://resh.edu.ru/subj
aneTanbaerua. AeToH ect/29/
OnHOOCHOBHEBIE https://www.yaklass.ru
IpeaeIbHbIE /p/himija

21 5.02 .
KapOOHOBBIE KUCIIOTHI: https://resh.edu.ru/subj
MypaBbHHAs ¥ YKCYCHAas ect/29/
[IpakTuueckas pabora
Ne 2. «CBoiicTBa

22 . 12.02
pacTBopa YKCyCHOM
KHUCTIOTBD)
CreapuHoBas 1
OJICMHOBAS KUCIIOTHI,

23 KaK MpeACTaBUTEIN 19.02
BBICHINX KapOOHOBBIX
KHUCIIOT
Mpbuta kak conu
BBICIIIUX KapOOHOBBIX

24 P 26.02
KHCTIOT, UX MOIOIIee
JICUCTBUE
Croxuble 2(pupbl Kak https://www.yaklass.ru
IIPOU3BOJHBIC /p/himij

25 PoHsRoa 4.03 A

KapOOHOBBIX KUCIOT.
I'maponns cnoxHBIX

https://resh.edu.ru/subj
ect/29/
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3¢upoB

Kupsl: runponus,

2 MIpUMEHEHUE, 11.03
Oumosoruveckas poib
KUPOB
YrneBoasl: coCcTaB,
KJIacCU(HUKAIHSL. https://www.yaklass.ru
27 Baxwueiimume 18.03 /p/himija .
NPEICTABUTEIIN: https://resh.edu.ru/subj
[III0K03a, PPYKTO3a, ect/29/
caxaposa
Kpaxmain u nemntonosa
28 KaK IIPUPOJHBIC 1.04
MOJIMMEPHI
KoHnTtposbHas padoTa mo
pazneny
29 «Kucnopoacoaepxaine 8.04
OpraHUYEeCKHE
COCTUHECHUS»
https://www.yaklass.ru
30 AMUHBI: METHUJIAMHUH U 15.04 /p/himija
AHWJINH https://resh.edu.ru/subj
ect/29/
AMWHOKHUCIIOTHI KaK
ampoTepHbIe https://www.yaklass.ru
31 OpPraHUYECKHUE 2704 /p/himija
COCJIMHEHMS, UX https://resh.edu.ru/subj
OHMOIIOrMYECKOE ect/29/

3Hadenue. IlenTumel



https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIDHBIC
COCIMHEHUS

29.04

33

OCHOBHBIE TTOHATHUSI
XUMHHU
BBICOKOMOJICKYJISIPHBIX
COCTMHEHNN

6.05

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHMI.
[InacTmaccel, Kay4dyku,
BOJIOKHA

13.05

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus / I'abpuensa O.C., Octpoymos WN.I'., CnankoB C.A., AKunoHepHoe

obmectBo «M3narenscTBo «IIpocBeiieHne

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/






