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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAApCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Ctparerum pas3sutus Bocnutanus B Poccuiickoin @enepanuu Ha nepuon Ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
YpOBHE CcpeHero o01ero 00pa3oBaHus CPEACTBAMH yIEOHOTO MpeaMeTa « XUMHUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4ETOM OOLIUX LieJe U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpPEIHEro oOLIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
OnHa BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBHOIO HAYYHOT'O MBIIIJIEHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMH IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, KakK HayKa BBICOKMX TEXHOJOTHMU HallpaBlieHa Ha pelIeHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMHH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpoeHUH BelecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIIeCTBaxX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTepuan u (DAKTOIOTHYECKHE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHus AonoHsAeTcs B Kypcax 10 u 11 knaccoB aniemeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUSI K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICITUBATH MH(POPMAIINIO ¥ IPUMEHSTH €€ IS OTIOTHEHUSI 3HaHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (uinocoPpckux wuaen, TakuX KakK: MaTepuajgbHOE €JIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHMEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTUYECKUX MpobiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4JaromuXxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIpPEACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHopMaIK, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTUYECKON U
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJICed HM3YyUYCHHUs IPEIMETa HANPABICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKH 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH W3ydeHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJEp)KaHusl OOydYeHUs, OPHEHTHUPOBAHHOW Ha TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHUS
NPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3THM 11pu u3yueHun npeaMera « XUMus JOMUHUPYIONIEe 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTHU: PEIeHUsT mpo0ieM, MOUCKa, aHajanu3a U 00paboTKu WHQOpMAIIUH,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU JJIs TIOMCKAa U aHallhu3a Y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU W MPOBEAECHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalmuxcs yOeKIAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3I0POBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeIMETHOM obnactu «EcTecTBeHHO-Hay4HbBIC
IPEIMETH.

OO0miee YMCIO YacOB, OTBEACHHBIX [UJII HW3Y4YEHHS XHMHH B 4YacTH,
dbopMupyemoii ydyacTHUKaMu 00pa3oBaTEIBHOrO Ipollecca, Ha 0a30BOM YpOBHE
cpeaHero obiiero oopa3zoBanus, coctasisieT 34 yaca: B 10 kinacce — 34 gaca (1 gac
B HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opraHMYeCKOM XMMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAYCHUE B
MOJIy4YeHHMH HOBBIX BEUIECTB M MaTepuaynoB. Teopuss CTPOEHHS] OpPraHUYEeCKUX
coenunenuid A. M. BytnepoBa, e€ ocHOBHBIE ToJiokeHHs. CTpyKTypHbIE (OPMYIIbI
opraHudeckux BeuiecTB. ['omonorus, nsomepusa. XuMU4ecKas CBsI3b B OPraHUYECKUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupukanuu opraHMyeckux BeuiecTB. HomenkiaTtypa
OpraHMYeCKUX COCIMHEHUM (cucTeMarhueckas) W  TpUBUAJIbHBIE  HA3BaHUS
BaXXHEHIINX MPeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl H3y4YeHUs BEIIECTB W WX MPEeBpallleHU:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepUallaMH Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIEeCTB, HAOJIOIEHHE M OIMUCAHUE
JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OpPraHUYEeCKUX BEIIECTB MpHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKMH psaAa. MeraH M d3TaH —
NPOCTEHIINE TMPEACTABUTENM aJKaHOB: (U3MYEeCKne M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHHUsA), HAXO0XKACHHE B TMPHUPOAE, TMOJYyYECHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHIN psAn. DTUIEH W NPOMHIECH —
NPOCTEHIIINE MPEACTABUTENM aJKEHOB: (HU3MYECKHe M XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATALMH, OKHUCJIEHUS U
MNOJIMMEPU3ALINH ), IOJTyYEHHE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 u wmetunOyragueH-1,3: cTpoeHuUe, BaKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus nosuMepusanuu). IlomydeHre CHHTETHYECKOIO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUYECKUM psil. ALIETUIIEH —
MPOCTENIINI NPEACTABUTEND AJIKUHOB: COCTaB, CTPOECHUE, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOrC€HUPOBAHUS, THApPATALUH, TOPEHUS),
MOJIy4E€HHE U IPUMEHEHNE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy rajJoreHUpPOBAHUS U HUTPOBAHUS), MOIYYEHUE U TpPUMEHEHHe. 0ayon:
cocmas, cmpoenue, uzuiecKue u XumMuieckue cotucmaa (peaxyuu eaio2eHuposanis



U HUMpPOBAaHUs), noaydenue u npumernenue. TOKCHYHOCTb apeHOB. [ eHeTnYeckas CBsI3b
MEXKy YII€BOAOPOAAMH, IPUHAIJIEKAITUMHU K PA3TUIHBIM KJIACCaM.

IIpuponHble MCTOYHUKM YrIeBOXOpPOAOB. lIpuponHelii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedpth m e€ mnpoucxoxnaenue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TepMHUUYECKHH, KaTaJuTH4ecKui), nupoiau3. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOABbl M3YYEHUs BEIIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IlacTMace, KayuyyKoB U pe3uHbl, Kojuiekuuu «Hed1b» u
«YT0Ib», MOACIUPOBAHUE MOJECKYI YIIE€BOJOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJIEHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Borunciienus no ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOIUYECTBA
UCXOJHOTO BEIlecTBAa WM MPOJAYKTAa PEaKIUU MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WM MPOJTYKTOB PEaKInu).

Kucaopoaconep:kaniue opranudeckKue coeJHHEHU

[IpenenpHbIC OJHOATOMHBIE CIIUPTHI. METaHOJI ¥ 3TAHOJ: CTpOeHHE, (pu3nueckue
U XUMHYECKHE CBOMCTBA (pEaKIMy C aKTUBHBIMHU METaJJIaMH, TaJJOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. BoiopoiHpie CBSA3M MEXy MOJIeKyJlaMu ciupToB. JleiicTBue
METaHoJa U 3TaHOJIa Ha OPraHU3M YEeJIOBEKa.

MHoroaToMHbIE CHUPTHI. DTUIICHTJIMKOJIb U TIIUIEPUH: CTPOEHNE, PU3NIECKHUE U
XUMUYECKHE CBOMCTBA (B3aUMOJECHUCTBUE CO IIEJIOYHBIMU METaJUIaMH, KaueCTBEHHAs
peaKkiusl Ha MHOTOaTOMHBIE CIIUPTHI). JleficTBUe Ha opraHu3M 4enoBeka. [Ipumenenne
[JIMIEPUHA U STHUJICHTIIUKOJIA.

deHo: CTPOCHHE MOJCKYJIbl, (U3UYECKHE U XUMHYECKHE CBOWCTRBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemornsl. DopManbACTU, alleTaAIbICTHI: CTPOCHHE, (HU3NUECKUE
U XMMHUYECKHE CBOMCTBA (pEaKUHUHU OKHUCICHUS M BOCCTAHOBJICHUS, KAaUE€CTBEHHBIE
peaKkium), NoJy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIC TIPEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U yKCyCHas
KHUCIIOTBI: CTpOCHHE, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIHE IS
KJIacca KUCIIOT, peakius 3TepruduKaIim), modyueHre u npumenenue. CteapuHoBas u
OJIEMHOBAsI KUCIOTHI KaK MPEJACTABUTENHN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3pUpbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. | MAPONHU3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [I[pumenenne xupoB. bruonorudeckas posb KUPOB.

VYrreBoasl: cocTaB, KiacCu(UKAIMs yriIeBOAOB (MOHO-, JU- U TOJHCAXAPHIBI).
I'moko3a — mpocTtedmnii MoOHOcCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
Gu3nyecKkue U XMMHYSCKHE CBOMCTBa (B3ammMopeictBue ¢ ruapokcuiaom menu(ll),



OKHCJIEHHE aMMHUAYHBIM PacTBOpOM okcujaa cepedpa(l), BocctaHoBieHue, OpokeHUE
TJIFOKO3bI ), HAX0XKJICHHE B PUPOJIE, MPUMEHEHUE, Onosiorundyeckas posib. @oTocuHTE3.
OpyKTO3a KaK U30MEP IIIOKO3HI.

Kpaxman u nemmronosa kak HOpupojiHble moiauMepbl. CTpoeHue Kpaxmayia u
neutoao3bl.  du3nmyeckrue U XUMUYECKHE CBOMCTBA Kpaxmaina (THIPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUS BEIIECTB W UMX MPEeBpalleHUN:
MpoBeJIcHNEe, HAOIIOJIEHHEe W OIMHUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE HTaHOJIA
okcugom wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHHE aMMHMAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmenu(ll), B3aumojelicTBue Kpaxmaiga C HOJOM),
POBEICHUE MTPAKTUUYECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnle 3agaun.

Brruncnenus 1o ypaBHEHUIO XUMHYECKOU peakiuu (Macchl, 00bEMa, KOJTMYECTBA
MCXOJTHOTO BEIIECTBa WJIM TMPOAYKTa pPEaKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUN ).

A3oTcoepxkaniue OpraHnuecKue CoeuHEHUS.

AMMHOKHUCIIOTHI Kak aM(pOTEpHBbIC OpraHUYEeCKUe coeIuHCHUs. Du3nueckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha mpuMepe TriuiuHa). buomornyeckoe
3HauY€HUE aMUHOKUCTOT. [lenTusl.

benku kak mpUpOAHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAST U TPETHUYHAsE CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB:
TUIPOJIN3, ICHATypallks, KaUeCTBEHHbIC PEaKIMU Ha OEIKH.

OKCHEepUMEHTAbHBIE METO/Abl H3Yy4YeHHUs BEIIECTB W WX MPEBPAICHUIA:
HAOJIIO/ICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAIlHs OCIKOB TMPHU
HarpeBaHUMU, IBETHHIE PEAKIIUU OCIIKOB.

BbicokoMoJiekyasipHble COeIUHEH s

OCHOBHbBIE TOHSTUS XHMHHU BBICOKOMOJIEKYJSIPDHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHECHCALIHS.

OKCHEepUMEHTAIIbHbIE METOAbl HW3Y4YEHHUsI BEIIECTB U UX MPEBpaALICHUN:
O3HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMETHBIX CBSI3€M PU U3YYEHUU OPraHuYecKon xumuu B 10
KJIACCE OCYIIECTBIISIETCS] Yepe3 HMCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAyYHBIX



MOHATHH, TaK M TOHSATUH, SBISIONIMXCS CHUCTEMHBIMHU JJIS OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SIBICHHWE, HAyYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHWsl, aHalW3, CHHTE3, KIacCHU(UKalusi, MEPUOAUYHOCTh, HAOIIOJEHUE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

dwusuka: MaTepusi, SHEPTHUs, Macca, aToM, SIEKTPOH, MOJIEKYJa, YHEPreTUISCKUI
YPOBEHbB, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSHHWE BEIIECTBA, (HHU3MUECKUE
BEJIUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knetka, opranusm, Ouocdepa, 0oOMEH BEIIECTB B OpraHuU3Me,
dorocuHTe3, OWOIOTMYECKHM aKTHBHBIE BemiecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpalbl, TOPHBIE TOPOJIbI, TOJIE3HBIE HCKOMAeMble, TOILTUBO,
PECYpCHI.

TexHonmorusi: MUIIEBHIE MPOIYKTH, OCHOBBI PAllMOHATHFHOTO MUTAHMSI, MOIOIIIE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 XUMHNAU
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K  pe3yJbTaTaM  OCBOEHUS
oOydJaromMMHUCS TPOrpaMM CcpeAaHero obmiero oOpa3oBaHusi (JIMYHOCTHBIM,
MeTaInpeIMETHBIM U MPeIMETHBIM). HaydHOo-MeTo1ruecKoit OCHOBOM /1Jis pa3paboTKH
IUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHS MPOTpaMM CpEeIHEro oOIero odpa3zoBaHMs
SBJISIETCS CUCTEMHO-/IESITETbHOCTHBIN OIXO/.

B CcoOTBETCTBUM C CHUCTEMHO-IEATEIIBHOCTHBIM TMOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEeIHETO 00IIEro
00pa30BaHUs BBIJICJICHBI CIEIYIONIUE COCTABIISIIONINE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHUUCKOW TpPakAaHCKOM MACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIMYUE MOTUBAIIMU K O0YUYECHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHWA JTUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPAIULIUNA 0a30BO HAYKH XMMUH;

FOTOBHOCTh W CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU ~YCTAHOBKAMH, TMPUCYIIUMU ULEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHMUs;



HaJM4YMEe MPaBOCO3HAHUS HKOJOTMYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS HpeaMera «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Yy4eOHOM M BOCHUTATENBHOM JESITEIbHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U
ujeanaMu pOCCUHUCKOIO rpakJIaHCKOro o0IIecTBa, MPUHATHIMUA B OOLIECTBE HOPMAMHU
W TpaBUJaMU  TOBEJIEHHUS, CIOCOOCTBYIOUIMMHU IpoIleccaM  CaMOIO3HAHUSA,
CaMOpAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH 00YyYalOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHMSI MpeAMeTa «XHUMHS»  OTpPaKaroT
c(OpPMHUPOBAHHOCTh OMbBITA [O3HABATEJBHOW M MPAKTUYECKOW JEeATEIBHOCTH
oOydaromuxcs Mo pean3aliy NPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAaHMs OOYyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX NpaB M 00s3aHHOCTEM,
YBaXKEHUS K 3aKOHY U TPABOTIOPSJIKY;

NOPEJICTABIICHUSI O COIMAIbHBIX HOPMAaX M MPaBUIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTU MPHU CO3JAHUU yUEeOHBIX
IIPOCKTOB, PEIICHUN YUEOHBIX M MO3HABATEIbHBIX 3aJ/1a4, BBIMOJHEHUH XUMUYCCKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHUKY U
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

HEHHOCTHOTO OTHOLIEHHWS K HUCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUHM M TPAKTUYECKOTO
OPUMEHEHHS] XUMHUHU, OCO3HAHMS TOTO, YTO JOCTUKEHHS HAyKH €CThb PEe3yJbTat
JUIMTENTFHBIX ~ HAONIONCHHWM,  KPOMOTIMBBIX  OKCIHEPUMEHTAJIBHBIX  MOUCKOB,
MIOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH M MOCIEIYIOUIEM aHAIIN3E
uH(OPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUU, CBSI3AHHBIE C XUMHUYECKUMHU SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYACh HA MOpPaJbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEJIEHHWE W IOCTYIIKM CBOHMX TOBAapHILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHHME TMOCJIEACTBUNA ATUX
MOCTYIIKOB;



4) gpopmMupoBaHus KYJbTYPbI 310POBbi:

MOHUMAaHUS LEHHOCTEH 370poBOro MW  0Oe3omacHOro oOpa3a  KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

cobOmoieHus TpaBui Oe30macHOTO oOpalieHuss ¢ BellecTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHUMAaHUSl LIEHHOCTW TMpPaBUJ  WHAUMBUIYAJIbHOIO M  KOJUIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TMOCJEACTBUH M HENPUATHUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHKATUBHOMN KOMIIETEHTHOCTH B yueOHO-HCCIlIeIOBATENBCKON
NS TENbHOCTH, OOLIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHX BUJAX ESTEIbHOCTH;

YCTAaHOBKM HAa aKTHBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLMATIbHON
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTHUYECKOMY M3YyUEHHIO Mpodeccuil pa3iudyHoro poaa, B TOM
Yuclie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

yBaXEHUS K TPYY, JIOJSM TPYJla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOODY  HMHIUBUIYAJIbHOM  TpPaeKTOPUHU
oOpa3oBaHus, Oynyiei npodeccun U peanu3anuu cOOCTBEHHBIX )KM3HEHHBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHUMHHM, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TN4Y€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCO00Pa3HOTO OTHOIICHHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NOHUMAHHS TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX TNpoOsieM, BIHSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHMS HEOOXOJUMOCTH HMCIOJIb30BAHUS TOCTHKCHUN XUMUU JJI PEIICHUS
BOIIPOCOB PAI[MOHAJIBHOTO IPUPOIOIIOIb30BaHNUS;

AKTUBHOT'O HEINPHUATUSA AECUCTBUM, IPUHOCAIINX BPEJ OKPYXkKAIOIIEH TPUPOIHON
cpene, yMEHHUs MpPOTHO3UPOBATh HEOJIArONpPUSTHBIE 3KOJOTHYECKHE IOCIEICTBUS
MPEINPUHUMAEMBIX IEUCTBUM U MPENOTBPALIATh HX;

HaJIM4YMs Pa3BUTOrO 3KOJOTMYECKOI'O MBIIUIEHHS, 3KOJIOTHYECKON KYJIBTYpBI,
OMbITA JIE€ATEIBHOCTH 3KOJOTHYECKOW HAIPaBICHHOCTH, YMEHHS PyKOBOJACTBOBATHCS
MMH B TIO3HABATEJIbHON, KOMMYHUKATUBHOW U COLUAIILHON MPAKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTHUBOCTOSATH UACOJIOTHH XeMO(hoouH;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;



MOHUMAaHUS CHELU(PUKA XUMHUH KaK HAyKH, OCO3HaHUs €€ poiau B ((OPMUPOBAHUN
PAlMOHAIBHOTO HAYYHOTO MBIIIEHUS, CO3JaHUM IEJIOCTHOIO MpeACTaBlICHUs 00
OKpYXKaIOIIeM MUPE KaK O €IUHCTBE IPUPOABI U YEJIOBEKA, B ITIO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHruH Npo0OJieM COXpaHEHHUs PUPOJIHOTO PABHOBECHS;

yOexXKAEHHOCTH B 0CO00H 3HAUMMOCTU XUMHMH ISl COBPEMEHHOM LIMBUIIMA3AINN:
B €€ T'YMaHHUCTUYECKON HANpaBI€HHOCTH M BaXHOW POJU B CO3JaHUM HOBOM Oa3bl
MaTepHaIbHON KYJIBTYpbI, PEIICHUU NIO0ANbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUSA
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUUYECKOW, THILIEBOM M  IKOJOTHYECKOM
0e30MacHOCTH, B Pa3BUTUU MEIUILIHMHBI, 00ECIIEUEHUH YCJIOBUH YCHEIIHOIo TpyAa U
HKOJIOTMYECKH KOM(OPTHON KU3HU KaXKJI0T0 WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAy4YHON I'PAMOTHOCTH: TIOHUMAaHUsI CYLITHOCTA METO/I0B II03HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJb30BaTh MOJydyaeMble
3HAHMS JIJIS1 aHAJIM3a U OOBbSICHEHUS SIBJICHUM OKPYXKAIOLIEro MUpa U MPOUCXOASIINX B
HEM U3MEHEHMH, yMEHUs JeslaTb 00OCHOBAaHHBIC 3aKJIIOYEHHUSI HA OCHOBE HAyYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C IIEJIbIO MOTYUYEHHUsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKNE 3HAHUS JJIsl PEIICHUS
npo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIIbHOCTH,

FOTOBHOCTM W CIOCOOHOCTM K  HENpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K aKTHUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH IO XHUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTAM Tpyda B pa3iIMYHBIX cdepax NpodecCHOHAIbHON
NEATEIIbHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS y4e€OHOro mpeaMmera «XHUMHs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIE TS dbopmupoBaHus MHUPOBO33PECHHUS o0y4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAyUYHbIE TOHATHS, OTPaXKaoIINe
[IEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa U CHEUPUKYy METOAOB I[O3HAHUA,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DPHEPTHUs, SBIICHUE,
mpoliecc, CUCTeMa, Hay4YHBIM (DAKT, MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOCHUE, H3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

VHUBEpCAIbHBbIC Yy4YeOHbIE JCHCTBUA (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pETYISITUBHEIE), oOecmeunBaromnye GopMupoBaHue QyHKIIMOHATHPHOU TPAMOTHOCTH U
COIMAITEHON KOMTIETEHITUN 00 YyJarOIINXCS,

CIIOCOOHOCTh OOYYArOMIMXCS MCIOJIB30BaTh OCBOSCHHBIE MEXIUCITUTUIMHAPHEIE,
MHUPOBO33PEHUYECCKUE 3HAHUS U YHUBEPCAIbHBIE YICOHbIE TEHCTBHS B IIO3HABATEIIBHON
Y COLIMAIIbHOM MPAKTHUKE.



MertanpeaMeTHBIE  pE3yJNbTATBl  OTPAXKAIOT OBJIAJAECHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMU.
OBjaeHne yHUBEPCAJbHBIMH Y4€OHBIMHU MO3HABATEIbHBIMHY JI€HICTBUAMMU:

1) 6a3oBbIe JJOrHUYECKHE JEHCTBHUSA:

CaMOCTOSITEILHO (OPMYJIUPOBATH M AKTyaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBark;

OnpeAeisiTh UENU MACSATEIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJbTATHI AEATEIBHOCTH C MOCTABIECHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUHM 3HAHUM TMPUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBIJICTIATh XapaKTEpPHbIE MPU3HAKU MOHSITUWA M YCTAHABIMBATHL KX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS NI OOBACHEHUS OTIAEIbHBIX (haKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUHM JIJISI KJTaCCU(UKAIIUN BEIIECTB U XUMHUECKUX
pEeaKLnii;

yCTAHABIMBATh  IMPUUYUHHO-CJICACTBEHHBIC  CBSI3M  MEXKJIYy  M3y4yaeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHUE pacCyXkAcHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, TIO
aQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMATPHUBAEMBIX
SBJICHUSAX, (DOPMYJUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHATh B IPOLIECCE TMO3HAHUS, MCHOJb3yEMblE B XUMHH CUMBOJIUYECKHE
(3HAKOBBIE) MOJEIH, MPe0OPa3OBBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKasi opMylia, ypaBHEHUE XUMUYECKON peakluu —
OpU pElIeHWH YYEeOHBIX TIO3HABATEIBHBIX M TPAKTUYECKUX 3a7ady, MPUMEHSTh
HA3BaHHbIE MOJEJIbHBIE NPEACTABICHUS [JIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEUIECTB U XUMHYECKUX PEAKIIUIL.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eHCTBUSI:

BJIAJETh OCHOBAMHM METOJOB HAyYHOI'O IIO3HAHUS BEHIECTB U XHUMHYECKUX
peaKiuu;

dbopMynHpoOBaTh MENU U 33]]a4l UCCIIEIOBAHMS, UCIIOIB30BaTh MTOCTABICHHBIC U
CaMOCTOSATEIHHO CPOPMYIUPOBAHHBIE BOIIPOCH B KAUYECTBE HHCTPYMEHTA MTO3HAHUS U
OCHOBHI 7151 POPMUPOBAHMS TUTIOTE3BI TI0 TIPOBEPKE MPABMIHHOCTH BBICKA3hIBAEMBIX
CYXJICHUH;

BJIQJICTh HABBIKAMM  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUST U MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUsI HAOIIOAATh 3a XOAOM
MpoIecca, CaMOCTOSITENIBHO TPOTHO3HPOBATH €Tr0  Pe3ynbTar, (POPMYITHPOBATH
00001IIeHnsT ¥ BBIBOJBI OTHOCHTEIHFHO JOCTOBEPHOCTH PE3YNIHTATOB HCCIIECIOBAHUA,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOOpeTaTh  OMBIT  YYCHHUYECKOW  HMCCIENOBATEIBCKOW W TPOSKTHOMN
NEeATEeNIbHOCTH, POSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY



METOJIOB pEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO PAa3JIUYHBIX METOA0B
MO3HAHUS.

3) padora ¢ unpopmanmeit:

OPUEHTHPOBATHLCS B PA3IMYHBIX UICTOUHUKAX UH(POPMAIUU (HAyUYHO-TIOMYJIsIpHAs
JUTEepaTypa XUMUYECKOTO COJIepkKaHUs, CIIpaBOUHbIe Tocoous, pecypcsl UHTepHETa),
aHaJM3UPOBATH HH(POPMAIIMIO PA3IMUHBIX BUIOB U (DOPM MPECTABICHUS, KPUTHUECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3anpoCchl U MPUMEHSITH PA3IUYHBICE METOJAbI MPU TIOUCKE U
orbope wuHbpoOpmanuu, HEOOXOAUMON /IS  BBINOJHEHUS  y4yeOHBIX  3ajaad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTth OMNBIT HMCIOJIB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BEIOMPAThH ONTUMAILHYIO (OpMY TIpeCTaBICHUs] HH(OPMAILIUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCITIOJIH30BaTh HAYUHBIN S3bIK B KAYECTBE CPEJICTBA MPHU pabOTe ¢ XMMUYECKOM
uH(OpMaIMel: MPUMEHSATh MEXIPEeAMETHBIC (PU3MUeCKre U MaTEeMaTHYECKUE) 3HAKU
U CUMBOJIBI, (OpMYJIbI, aOOpeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpEJCTBA
HATJISTHOCTH.

OBianeHne yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAE€MOM TeMbl B XOJ€ IHUAJOra W/UiU
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUS] OTHOCUTEIIHHO
BBINIOJIHEHUS MIPEJIOKEHHON 3aa4H;

BBICTYyNaTh C IMpE3eHTAaUueld pe3yJbTaTOB IO03HABATEIBHON AEATEIBbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIIIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONW padOThl MO HCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIECTB, peain3aliui y4eOHOro mpoekTa U (popMynupoBaTh BEIBOJABI 11O
pe3yibpTaTaM IMPOBEIEHHBIX HCCIEAOBAaHUN IMyTEM COrJACOBAaHMS MO3ULUNA B XOHE
00CyXeHUs 1 OOMEHA MHEHHUSMH.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH JIeHCTBUSIMHU:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYLIECTBIATH CBOIO IO3HABATEIBHYIO
NEeATEeNbHOCTh, OIpenensas €€ NLead W 3aJayd, KOHTPOJIHMpPOBaTh MU 1O Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBATh TMpEJIaraéMblii  allfOPUTM  JCUCTBUI  mpu
BBIIIOJIHEHUM Y4Y€OHBIX M HCCIEIOBATENbCKUX 3a/Jad, BbIOMpaTh Haumboiee
3¢ hexTUBHBIN cTOCO0 UX pelieHus ¢ YU4ETOM MOTy4YeHUST HOBBIX 3HAHUN O BEIIEeCTBAaX
U XUMUYECKUX PEaAKIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH NIESITEILHOCTH Ha OCHOBE camMoOaHalu3a U
CaMOOLIEHKH.



NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUA O  XUMHYECKOM  COCTABIISIOICH
€CTEeCTBEHHO-HAYUYHON KapTHUHBI MUPA, POJIM XUMUH B TIO3HAHUM SIBICHUN MPUPOJIBI, B
dbopMUpPOBaHUM MBIIUICHUS U KYJbTYpPhl JUYHOCTH, €€ (yHKIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIWMOM JJisi PEIICHUs] MPAKTHUYECKUX 3a]ady U DKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U MPUPOHOM Ccpelie;

BJIAJICHUEe  CUCTEMOM  XMMHMYECKHMX  3HAHMM,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIINe MOHITUSL (XUMUUYECKUH AJIIEMEHT, aTOM, DJICKTPOHHAsT 000JI0UKa
aToMa, MOJIEKYJla, BAJIEHTHOCTb, O3JIEKTPOOTPULATEIBHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHast ¢opmyna (pa3BépHyTas W COKpali€éHHas), MOJIb, MOJISIpHas Macca,
MOJISIDHBI  O0BEM, YIIIEpOAHBIM CKeneT, (YHKIMOHANbHAS TPYIIa, paauka,
U30MEpUsi, U30MEPbI, TOMOJIOTUYECKUM Psii, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TcoJiepKalllie  COCIUHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC  COSJIMHCHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XHMHHU; MHPOBO33PEHUYECKHE 3HAHUS,
JIeXkKanme B OCHOBE TOHUMAHHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBIICHHIA,
(dakTONOrMYeCKUEe CBEJEHUSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUHM M O€30MacCHOM
UCIIOJIb30BAaHUM BaXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NEeATEIbHOCTU YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHM BBIABISATH XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIHUE IOHATHUS IPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XHMUUYECKYIO) CHMBOJMKY JIJIS
COCTAaBIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3zBEPHYTOM, COKpAIIEHHOMN) HopMyT
OpraHUYECKUX BEIIECTB U YPABHEHUN XMMUYECKUX PEAKINil, U3rOTaBINBATh MOJEIIH
MOJIEKYJ1 OpraHMYECKUX BEHIECTB I WUIIOCTPAUMM HMX XHMHYECKOTO H
MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh yMEHHUH YCTAHABIMBATH MPUHAMICKHOCTh HIYUCHHBIX
OpPraHUYECKUX BEIECTB MO0 UX COCTABY M CTPOCHUIO K ONPEACIEHHOMY KJIacCy/TPyIIe
coeiMHEeHU  (YyraeBOJOPOJbI, KHUCIOPOJ U  a30TCOJEpXallue COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS), JaBaThb MM Ha3BaHUS MO CHUCTEMATUUYECKOU
nomenknatype (IUPAC), a Taxke mMpuUBOIUTH TPUBUATHHBIC HA3BAHHS OTIEIBHBIX
OpraHUYECKUX BEIIECTB (3TWICH, MPOMUJIEH, alleTUJICH, YTHUJICHTJIMKOIb, TJIUIEPHH,
denon, Qopmanpaerus, auetanbIerujl, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIIOTA,



OJICMHOBasi KHUCJOTA, CTE€apUHOBAas KHUCJOTA, TIJIOKO3a, (PYKTO3a, Kpaxmal,
1IEJITI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS ONPENENATh BHUJbl XHMHUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSAX (OAMHAPHBIE U KPaTHbIE);

cOPMHUPOBAHHOCTh YMEHHUS NPUMEHATh TMOJOXKEHUS TEOPUU CTPOCHMS
oprannueckux BemectB A. M. bytnepoBa niisi 00BbsSICHEHHUS! 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MAacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE U
XUMHYECKHE  CBOWCTBA  TUNWYHBIX  MPEJCTABUTENECH  pa3Iu4HbIX  KJIACCOB
OpraHMYecKUX BeUIeCTB (METaH, 3TaH, ITWIEH, MPONWIEH, alleTuieH, Oyraauen-1,3,
MeTuinOyTaauen-1,3, 6eH30/1, METaHOd, 3TAaHOJI, ATUJICHIJIUKOJb, TIHIEPUH, (HEeHO,
aleTalbJIeTHl, MypaBbUHAsg U YKCYCHas KHUCIJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0J03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKAY HHUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX pEaKUUi ¢ HUCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHHKHU YTIJIEBOJOPOIHOTO
ChIpbsi (He(pTh, MPUPOJIHBIN Ta3, Yrojib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHUUECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCICHHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
peaxkIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJIHBIX BEILECTB
WIN IPOAYKTOB PEAKIIIN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJI€Th CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOAAX
Hay4YHOI'O TO3HAHUS, UCTIOJIb3YEMbIX B XMMHUH NPU U3YUYEHUU BEIIECTB U XUMHUYECKUX
ABJIeHUN (HaOI0JeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJCIUPOBAHUE), UCIIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHHH COOJIIOJIaTh MpaBUjia MOJb30BAHHUS XUMUYECKOU
nocyioil u 1a00paTOpHbIM OOOpYyIOBaHUEM, a TaKXkKe IpaBujia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBUUM C HHCTPYKLIMSIMH IO BBINOJIHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh U  BBIIOJHATH XUMHUYECKUHN
SKCIIEPUMEHT (MPEBpPALICHUSI OPraHUYECKUX BEIIECTB IPU HArpeBaHUM, IOTYYEHUE
STWIEHA U MU3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIUN OPraHUYECKHUX BELIECTB,
AeHaTypauusl OeJIKOB IIPU HAIrPEBAHUH, I[BETHBIE PEAKIMU OEIKOB) B COOTBETCTBHHM C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH MPHU OOpaIlleHUH C BEIeCTBaMU U TJaOOpaTOPHBIM
0o0opyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO 3KCIIEPUMEHTA B (popme
3aIMCH YpPaBHEHUH COOTBETCTBYIOIIMX PEaKuii U (POpMyIHpPOBATH BHIBOIBI HA OCHOBE
3TUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHMI KPUTHYECKHM aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJY4aeMYyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmaiuu, MIHTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUU co0JroaaTh npaBuia JKOJIOTUYECKHU
1[€71€CO00pa3HOro MOBEICHUS B ObITY U TPYJOBOM E€ATEILHOCTH B IIEJISIX COXPaHEHUs
CBOEr0 3J0pOBbS M OKpPYXAlOIIEW NPUPOJHOM Cpenbl, OCO3HABATH OIACHOCTH
BO3JICMCTBUS HA KUBBIE OPraHU3Mbl ONIPEAEIEHHBIX OPTAHUYECKHUX BEIECTB, TOHUMAs
cmpicnt nokazatens [IJIK, mnosicHaTe Ha mnpumepax crnocoObl YMEHBIIEHUS U
MIPEAOTBPALLEHUS UX BPEAHOTO BO3/IEMCTBUSI HA OPTaHNU3M YEJIOBEKA;

Uisi OOy4YaloIIUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSTh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBIECHUN;

JUISI CJIETIBIX U CIa00BUISIINX 00YHAIOIINXCS: YMEHUE UCTIOJIb30BaTh pelibeHO-
TOUEUYHYIO cucTeMy 00o3Hauenuit JI. bpaitns ans 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jaeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus http://www.chemnet.ru/
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 http://school-
M. Bbyrneposa sector.relarn.ru/nsm/
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
http://www.chemnet.ru/
2.1 [IpenenbHbIe YTIeBOIOPOABl — aTKAHbBI 2 http://school-
sector.relarn.ru/nsm/
HenpenenpHrle yriieBogOPOAbI: aJIKCHEI http://www.chemnet.ru/
2.2 P e POARL: . 6 1 http://school-
aJIKaJINCHBI, aJIKUHBI
sector.relarn.ru/nsm/
http://www.chemnet.ru/
2.3 ApoMartudeckue yrieBoA0pO bl 2 http://school-
sector.relarn.ru/nsm/
IIpupoaHble HCTOYHUKH YIIIEBOIOPOIOB U http://www.chemnet.ru/
2.4 pHp T p 3 http://school-
HX mepepadboTKa
sector.relarn.ru/nsm/
Hroro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue opraHu4ecKkue coeAuHEeHNs
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3.1 Cruptsl. DeHON 3 http://school-
sector.relarn.ru/nsm/
Anbnerunbl. KapOOHOBBIE KUCIIOTHI http://www.chemnet.ru/
3.2 7 http://school-
Crnoxnble 3¢upbl
sector.relarn.ru/nsm/
http://www.chemnet.ru/
3.3 YrneBoasl 3 http://school-
sector.relarn.ru/nsm/
Wroro mo pazueny 13
Pa3znea 4. A3orconepskanue oprannyeckue coeIuHeHus
http://www.chemnet.ru/
4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 3 http://school-
sector.relarn.ru/nsm/
Hroro mo pazgeny 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeIHEHUS
http://www.chemnet.ru/
5.1 [Tnactmaccel. Kayayku. Bosiokna 2 http://school-
sector.relarn.ru/nsm/
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
aTa nudpoBbIe
Ne n/mm Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
CocrosiHue AIEKTPOHOB B aTOME. htto://www.chemnet.ru/
DneKTpOHHas MPUPOJIa XUMUYECKUX . .
1 1 http://school-
CB5{3GI71 B OpFaHI/I‘—IeCKI/IX COCANHCHUAX 07092023
: sector.relarn.ru/nsm/
Knaccudukarus opranmaeckux http://www.chemnet.ru/
2 COeTMHEHHIA. 1 14.09.2023 | http://school-
sector.relarn.ru/nsm/
[IpakTuueckas padota «KadectBeHHOE htt://www.chemnet.ru/
3 ompeneseHue yriepojaa, BOJI0poaa U 1 1 http://school-
Pemenne 3aﬂavq Ha BBIBOL http://www.chemnet.ru/
4 MOJIEKYJIIPHON (POPMYJIBI 1 http://school-
YII€BOIOPOJAOB. 28.09.2023 sector.relarn.ru/nsm/
http://www.chemnet.ru/
HenpenenbHble yrieBo10poabl.
5 1 http://school-
AJIKEHBI: CTPOEHUE MOJIEKYI, 05.10.2023
sector.relarn.ru/nsm/
TOMOJIOTHSI U U30MEPHUS.
[Tony4yenue, CBOMCTBA U IPUMEHEHUE http://www.chemnet.ru/
6 1 http://school-
AITKCHOB. 12.10.2023
sector.relarn.ru/nsm/
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[Ipaktuyeckas padora «Ilomyuenue
JTUJICHA U U3YYEHHUE UT'O CBOMCTBY.

19.10.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

AJIKaINEHBI.

26.10.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

AIleTHIIEH U €r0 TOMOJIOTH.

16.11.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

10

Pemenue pacueTHbIx 3a1a4.

23.11.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

11

Pemenue 3aga4 Ha onpeneneHue
MAaccoOBO# Wi 00BEMHON HOIN BBIXO1a
MPOJYyKTa PEAKIIUU OT TEOPETUUECKHU
BO3MOJKHOTO.

30.11.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

12

I'enetnyeckue cBSA3U MEXKIY
apoOMaTU4YEeCKHUMHU YIIeBOJAOPOJAMH U
JIPYTUMU KJIACCaMH YTJIE€BOJA0POIOB.

07.12.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

13

[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB

14.12.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

14

[TepepaboTka HEdTH.

21.12.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/

15

Kpexunr Hedru.

28.12.2023

http://www.chemnet.ru/

http://school-
sector.relarn.ru/nsm/
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MHOroaroMHsbI€ CIIUPTHI.

http://www.chemnet.ru/

16 DTUJICHTJIMKOJIb U TIUIEPUH, UX 11.01.2023 http://school-
CBOMCTBA, ITOJIy4CHHUE U IPUMEHEHHUE. T sector.relarn.ru/nsm/
@DeHOJIBI M apOMATUYECKUE CITUPTHI.
['eneTnueckue cBs3M MEXKly COUPTaMU, http://www.chemnet.ru/
17 (eHOoIaMK ¥ IPYTHMH KJIacCaMu 18.01.2024 http://school-
OPraHMYecKHX COEIMHEHMI. sector.relarn.ru/nsm/
Pemrenue 3ama4 mo XUMU4YECKUM
YPAaBHEHUSAM MPH YCIOBHH, YTO OJHO M3 http://www.chemnet.ru/
18 pEarupyromuX BEIECTB JaHO B 25 01.2024 http://school-
H3GBITKE. R sector.relarn.ru/nsm/
KapOGonunbHbIe cCOeIMHEHUST — http://www.chemnet.ru/
19 http://school-
albIETUABI U KETOHEL. 01.02.2024 http://school-
sector.relarn.ru/nsm/
CBolicTBa M TPUMEHEHUE AJIbJETUIOB. http://www.chemnet.ru/
20 http://school-
08.02.2024 | D:SCHOOL
sector.relarn.ru/nsm/
Kpartkue cBeneHust 0 HenmpeIeabHbIX
KapOOHOBBIX KHCIIOTaX. | eHeTHUeCKue http://www.chemnet.ru/
21 CBSI3M MEXKy KapOOHOBBIMU KHCIOTAMU http://school-
U JPYTUMU KJIACCAMH OPraHUYeCKHUX 15.02.2024 sector.relarn.ru/nsm/
COEeUHEHUN
[IpakTuueckas pabora.
http://www.chemnet.ru/
22 «[Tonyuenue u cBoiicTBa KapOOHOBLIX http://school-
i P 22.02.2024 | CRISCHOOL

KHUCJIIOT».

sector.relarn.ru/nsm/
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23

Crnoxuble 3(upsl.

http://www.chemnet.ru/
http://school-

29.02.2024
sector.relarn.ru/nsm/
Kupsr. http://www.chemnet.ru/
24 http://school-
07.03.2024 sector.relarn.ru/nsm/
[ToHsITHE O CHHTETHYECKUX MOFOIIHX
cpencrBax. [IpaBuna 6e3omacHoTO http://www.chemnet.ru/
25 00OpaleHys co cpecTBaMU OBITOBOM 14.03.2024 http://school-
XM, R sector.relarn.ru/nsm/
XHWMHUYECKUE CBOMCTBA, MTOJIYYEHHUE U http://www.chemnet.ru/
26 MPUMEHEHUE TITFOKO3bI. 91.03.2024 http://school-
R sector.relarn.ru/nsm/
Caxapo3sa. HaxoxneHue B mpupoJe, http://www.chemnet.ru/
27 CBOMCTBA M IPUMEHEHHE. 11.04.20p4 | hite://school-
o sector.relarn.ru/nsm/
[IpakTuueckas padota «Pemenue
9KCIEPUMEHTAJIBHBIX U PACUETHBIX http://www.chemnet.ru/
238 3a/1a4 Ha MOJIy4eHHe U PacllO3HABAHHE 18.04.2024 http://school-
OPraHUYeCKHX BEILECTBY. T sector.relarn.ru/nsm/
I'eHeTHuecKas CBSI3b MEXKIY
AMHHOKHCIIOTAMHU U JPYTHMH KJIaCCaMU http://www.chemnet.ru/
29 OpraHMuYeCcKHMX coeMHeH . Pemenne 95 04.2024 http://school-
PacUSTHBIX 3a11au. T sector.relarn.ru/nsm/
CgoiicTa 6enkoB. [IpeBparienus http:/Aww.chemnet.ru/
30 OENKOB B OpraHu3Me. Y ClexH B 02.05.2024 httn://school-

HU3YUCHUH U CUHTC3C OCIIKOB.

sector.relarn.ru/nsm/
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[onsiTue 06 a3oTcoAepIKaIIIX
TCTCPOUHUKINICCKUX COCANHCHUAX.

http://www.chemnet.ru/

31 1 http://school-
09.05.2024 200
HykiienHoBbIE KUCTOTHI. sector.relarn.ru/nsm/
Cunrernueckue nojumepsl. OCHOBHbBIE http://www.chemnet.ru/
32 1 http://school-
CrocoObl NOJTY4YEHUS TIOJIUMEPOB. 16.05.2024 ttp://schoo
sector.relarn.ru/nsm/
[IpakTuueckas padota «Pacno3naBanue http://www.chemnet.ru/
33 1 ; -
IJIACTMACC U BOJIOKOH. 93.05.2024 http://school
sector.relarn.ru/nsm/
XHMHMS U 310pOBbE YEIIOBEKA http://www.chemnet.ru/
34 1 : -
94.05.2024 http://school
sector.relarn.ru/nsm/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

YYEBHO-METOJIMYECKOE OBECIEYEHME OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

* Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuirionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumug 10-11 kn. qunaktuyueckuii matepuan Pageuxuii A.M.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
http://www.chemnet.ru/

http://school-sector.relarn.ru/nsm/



