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MNOSICHUTEJIBHAS 3AITUCKA

[TporpammMa 1Mo XMMHU Ha ypOBHE CpenHEero oOIiero obpa3oBaHus pazpaboTaHa Ha OCHOBE
@DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMs (enepanbHOl 00pa3oBaTENbHOM NPOrpaMMbl CPEIHETO
obmero oo6pazoanusi (POII COO), npencraBneHHbIX B DeaepalbHOM TOCYAaPCTBEHHOM
oOpaszoBatenbHOM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanum, pealn3yroluX OCHOBHbIE
o0Opa3oBaTe/IbHbIE MPOTrpaMMbl, U OCHOBHBIX IOJIOKE€HUN «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0JI0B K pa3paboTKe IpOrpaMMbl [0 XUMHUH, K OIPEJEICHHUIO 00IIEH CTpaTeruu
00y4yeHHMsI, BOCIMTAHUA U Pa3BUTHs 00yJarOIUXCs CPeICTBAMH y4eOHOro npeaMera «XuMus» s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIentyaiabHble mnonoxenus Pr'OC COO o
B3aMOOOYCIIOBIIGHHOCTH IIEJIeH, COIEpIKaHusl, pe3yJbTaToB OOyYeHHS W TPeOOBAaHUH K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHHE,  IIOJIydaeMO€  BBIIYCKHHKaMHM  00l1eo0pa3zoBaTeabHOMN
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON 4acTh0 X 00pa30BaHHOCTU. OHO CIYXKMUT 3aBEpLIAIOIIUM
ATaroM peaju3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYLINX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTOo 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHHS 3aKOHOB
OpUpobl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphbl YEJIOBEKA, a TAKXKE HKOJOTHUECKU
000CHOBAaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOH cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CPEIHEro OOIMIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeaMera «XUMHS», COAEpKAHUE U MOCTPOEHUE KOTOPOTO OMNPE/ENIEHbl B IPOrpaMMe M0 XUMHH C
yu€ToM crneur(UKU HayKH XUMHH, €€ 3HaYCHHs B MMO3HAHWU IPUPOIBI U B MAaTEpUANbHOMN JKU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX LeJded M MPUHLUIIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeiHero obiero oopasoanus B Poccuiickoit deneparuu.

X¥MHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYyI0 poJib B COBPEMEHHOM
UBWIN3ALUK, B CO3JaHMM HOBOHM 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCHT CBOM BKIaja B
(dbopMHpOBaHUE PAllMOHATIBLHOTO HAYYHOT'O MBIIUIEHHUS, B CO3/JaHHE LIEIOCTHOTO NpPEeCTaBICHUs 00
OKpYXKalollleM MHUpE KaK O €JMHCTBE MPHUPOABI M YeJIOBEKa, KOTopoe (opMUpyeTcs B XMMHUMU Ha
OCHOBE ITOHMMAaHMSI BEIIECTBEHHOT0 COCTaBa OKPYXKAIOLIEr0o MUPA, OCOZHAHUS B3aUMOCBSI3U MEXAY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMM, XMMUS CTajla HEOThEMJIEMON
4acThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPYy/Ja U >KU3HHU Ka)J0ro 4YieHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa CO3uJaTeNlbHasi, KaK HayKa BBICOKMX TEXHOJOTHUI
HalpaBJieHa Ha pelIeHue II00albHbIX MPoOIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUILEBON, FKOJIOrHYeCKON 0€30MacCHOCTH M OXPaHbI 310POBBSI.

B coorBercTBUM ¢ 0OmMMHU IHENIMH U TNPUHIUIAMH CpelHEro oOuiero oobpazoBaHUs
conepkanue npenmera «Xumus» (10-11 kmaccel, 0a30BbIil YpOBEHb M3Y4YEHHs]) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOYy4YaloIIMXCsl, HEOOXOAMMYID UM JUIs
BBIPAOOTKH MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsiroliuMu mpeaMeTa « XUMHs» ABISIOTCS 0a30Bble Kypehl — «OpraHudeckas XUuMus»
u «O01mas u HeopraHu4eckast XUMUsI», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH M3
oOrmiell XUMUM) U OpraHnyeckoid XuMun. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUH MPH U3YUYECHUH
npeaMera o0ecreyrBaeT BO3MOXHOCTb PACCMOTPEHHSI BCErO0 MHOrooOpasusi BELIECTB Ha OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUHU.



Crpykrypa comepxanusi KypcoB — «Opranudeckas xumus» u «OOIas U HEOpraHUYecKas
xuMus» chopMupoBaHa B MpOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOTO MOIXOJa K H3yYCHHIO
ydeOHOro MaTepuasia W OOyCIIOBJIE€HA HMCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUUA Ha
onpeAeNéHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKol XHMHHM BellecTBa
paccMaTpUBalOTCSI Ha YPOBHE KJIACCHUECKOM TEOpPUHM CTPOCHHUS OPraHUYEeCKUX COCAUHEHUH, a
TaKkKe HAa ypPOBHE CTEPEOXMMHYECKHX M JJICKTPOHHBIX MPEICTABICHHUNA O CTPOCHHH BEIIECTB.
Ceenenusi 00 M3y4aeMmblX B Kypce BEIIECTBaX JalOTCS B Pa3BUTHUH — OT YIJIEBOJAOPOIOB 0
CIIOKHBIX OHMOJIOTUYECKH AaKTUBHBIX COEAMHEHMH. B Kypce oOpraHuyeckoil XvUMHHM TOJy4aroT
pa3Butue CcQOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs TIE€PBOHAYAIBLHEIC
MPEJICTABICHUS O XMMHUYECKON CBSI3U, KJIACCU(UKAIMOHHBIX IMPH3HAKAX BEIIECTB, 3aBHUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1H.

[Ton HOBBIM yrjoMm 3peHUs B mnpeamere «XuMHsS» 0a30BOr0 YpPOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHHUS TEOPETHUYECKUU MaTepuan u
(dakToNIOrMUeCKre CBEJCHUS O BEIIECTBAX M XMMHUYECKOH peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuveckas XUMHs» OOYy4arolIMMCsl MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HaYeHHE MEePUOANUECKOro 3aKOHa ¢ 00IIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3UIU, TIy0xke
MOHSTh UCTOPUYECKOE M3MEHEHHe (DYHKIIUN 3TOTr0 3aKOHA — OT 0000Mmaromeil 10 00bsACHsomER U
MPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHM O BaKHEWIIHMX BEUIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX M
MPUMEHEHUH, a TaK)KE€ 0 XMMHUYECKHX PEaKLUiX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsiercs B Kypcax 10 wum 11  kimaccoB sineMeHTaMH — COACpX aHHS, HMEIOIIUMU
KYJIBTYPOJIOTHUCCKHA W TPHUKIAJHON XapakTep. OTH 3HAaHUSA CHOCOOCTBYIOT ITOHUMAaHHIO
B3aMIMOCBSI3M XMUMHH C JPYTHMH HayKaMH, pPAacKphIBAalOT €€ poJib B TIO03HABATCIILHON U
MPAKTUYECKON JAESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBOXKEHHUS K MpOIEcCy
TBOpYECTBA B 0O0JIACTU TEOPUH MU MPAKTUYECKUX MPUIOKEHUN XUMHUU, IMOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATLCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IMPOOJIEMAax, CBS3aHHBIX C XUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(MOPMAIMIO W MPUMEHITH €€ I TOMOJTHCHHUS 3HAHWH, PEIICHUS
MHTENJIEKTYadbHBIX M SKCIIEPUMEHTANBHBIX HCCIEI0BaTENbCKUX 3a/ad. B 1enom coaepkaHue
yueOHoro npeamera «XUMHS» JAHHOTO YPOBHS M3YYEHUS OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE Y
00yJaronmxcsi MHUPOBO33PEHUECKOM OCHOBBI JIJII MOHMMaHUS (PMIOCOPCKUX HACH, TaKUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPraHMYEeCKOro MHUpa, OOYCIOBIEHHOCTH CBOMCTB
BEIIIECTB UX COCTAaBOM U CTPOCHHMEM, MIO3HABAEMOCTh MPHUPOIHBIX SBICHUM MyTEM SKCIIEPUMEHTA U
pelieHuss TMPOTUBOPEUU MEXIy HOBBIMH (aKTaMd W TEOPETHYECKHUMH MPEANOChUIKAMH,
OCO3HAHME POJIM XMMHMHM B DPELIEHUH SKOJOTHYECKHX MpoOjieM, a Takke MpolieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoOB.

B mnane pernenus 3aa4 BOCIUTAHUS, Pa3BUTUS M COIUATM3AIMH O0YJArOIIUXCS TPUHSATHIE
IpOrpaMMOl MO XUMHH TOJIXOJbl K OIPENCICHUIO COACPKAHUS U TOCTPOCHHS MpeaMeTa
IpelycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAJIbHBIX Y4E€OHBIX JE€HCTBUHM, HMEIOIMX 0a30Boe
3HAYEHHE JJIS1 PA3JINYHBIX BUOB JACSITEIBHOCTU: PEUICHUS MPOOJieM, MOMCKa, aHaInu3a U 00pabOTKH
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHS OMbITa MPAKTHYECKOH M HCCIIeI0BATENhCKON
NESTEIIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUH XMUMHUH.

B npakTuke npenogaBaHus XUMUU KaK Ha YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, Tak U Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, MPHU OINpPEAETCHUH COIEP)KATEIbHOW XapaKTepUCTUKU
nenel W3ydeHWsl TMpeAMeTa HampaBlIeHHEM TMEPBOCTENEHHOW 3HAYUMOCTU  TPAJUIIMOHHO
npu3Haércss  (GOPMUPOBAHME OCHOB XUMHYECKOW HayKd Kak O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHYECKOU JEATETLHOCTH YeJIOBEKAa U KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyabTypbl. C METOAMYECKOM TOYKM 3pEHUs] TaKOW MMOJAXOJ K OINPEIEICHHUIO LeNed H3y4YeHHS
IpeIMeTa SIBJISICTCS BIIOJIHE OTPaBIAaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJABHBIMH LEISIMH W3Y4YCHHs TpeaMera «XuUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCS:



e (GOpMHpPOBaHHME CHCTEMbl XHMMHYECKHMX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JI€XKAT KJIIOYEBHIC MOHSTHS,
dbyHIaMEHTAlIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHMMAaHUE CYINIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pPa3BUTHE NPEIACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peaKlui, HEOOXOOUMBIX il MPUOOPETeHUS YMEHUN OpUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKOU U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUH U CIIOCOOOB JEATENHOCTH, CBSI3aHHBIX C HAOIIOeHUEM U 00BbsICHEHUEM
XUMHUYECKOTO OJKCICpUMEHTa, COONIOJCHHEM TMpaBuUil 0e30mMacHOro oOpaiieHust C
BEIIECTBAMH.

Hapsiny ¢ sTum, coaepskaTenbHas XapakTEpHUCTUKA IeJiel W 3a/Jay M3Y4YeHHs MpeaMeTa B
nporpaMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBHM C HOBBIMU MPUOPUTETAMHU B
cucreMe cpenHero oomero oopasoBanus. CerojiHs B MPEMNOJIaBaHUN XUMHUU B OOJIBIICH CTENECHU
oTaéTCs MpeaNoYTeHUE MPAKTUYECKON KOMIIOHEHTE COAepKaHus 00yueHUs, OpDUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIMTYCKHHKA 00111€00pa30BaTebHON OpraHu3aIiy, BiIaICIoIero He HabopoOM 3HAHUM,
a (QYHKIIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMEHHSMH aKTHBHOTO TOJNyYCHHS
3HAHUUW ¥ IPUMEHEHUS UX B PEAIbHOM KU3HU ISl peUICHUs TPAKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH H3YUYSHUH TIPEeMETa «XUMUS» TOMUHUPYIOIICEe 3HAYCHHUE TPUOOPETAIOT
TaKHe LN U 33]]a4, KakK:

ajanTtanus oO0y4arIuXcs K YCIOBUSAM AMHAMUYHO pa3BUBAIOMIErocsl Mupa, (OpMUPOBAaHUE
WHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamM00Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KMU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM,;

dbopMupoBaHUe Y 00YJarOMIMXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINH ), HMEIOIINX
YHUBEpPCAIbHOE 3HAYCHHUE IS PA3JHYHBIX BHUJOB JEATEIBHOCTH: pEIICHUS MpoOeM, TOUCKa,
aHajam3za ¥ 00paboTKM HMH(pOpMANMKM, HEOOXOAUMBIX JUIsl MPUOOPETEHUSI OIbITa IEATEIHLHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE MECTO B MO3HAHUM XUMHUH, a TaKKe JUIsl OLICHKH C MO3UIHHA
HKOJIOTMUYECKON 0€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHW3M YeJIOBEKA U MPUPOJIHYIO CPENIY;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEM
00y4JaromuXxcsi: CIMOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO0 XHUMHUU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSAMHU, HCIOIH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHbBIE
TEXHOJIOTHH JIJIsl TIOMCKAa W aHaIn3a Y4eOHOW M HAYYHO-TIOMYJISIPHOW WH(OPMAIIUU XUMHYECKOTO
COJIepKAHUS;

dbopMUpOBaHNE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOIMATUBHOTO U JIOTHUYECKOTO MBIIUICHUS,
HaAOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHUU U TIPOBEICHUH XUMHYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y O0YYaIOMUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XUMHHU,
e€ BaXHOH pONM B pEIICHWH TIHOOANBHBIX MPOOJIEM pPAIMOHATBLHOTO MPUPOAOIOIF30BAHNUS,
MOMOJIHEHUSI SHEPreTUUECKUX PECypCOB M COXpaHEHUsT NPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHUS K MPHUPOJAEC M CBOEMY 3J0POBBIO, a TaK)Ke MPUOOpETEeHUs
OTIBITa HMCTIOJIB30BAHUS TOJYYCHHBIX 3HAHUW JUIsl TIPUHSTHS TPAMOTHBIX PEIICHWH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeIMeT «XUMHUsS» 0a30BOTO YPOBHSA
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBEeHHO-HAYUHbIE TPEAMETHI».

OO61iee 4MciIO 4acoB, OTBEAEHHBIX ISl M3Y4YEHHsS] XUMHUHM, Ha 0a30BOM YpPOBHE CPEIHErO
obmiero oopazoBanus, cocrtaBmusieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11 kmacce —
34 yaca (1 gac B HenemIo).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ OcCHOBHbIe NOJOKEeHUA. CTpyKTypHble (OpPMyJbl OpPraHMYECKHUX BelecTB. lomouorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) M TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHU4ECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
o0Opa3LamMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPU HarpeBaHUHM (IUIaBJI€HUE, OOYIIIMBaHUE U TOPEHNUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuM 3aMeleHUs U
TOPEHHs), HaX0XKJIEHUE B IPUPOJE, OTYyYEeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHMHYECKHME CBOMCTBA (PEaKIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIIEHUS U MOJIMMEpPU3alliN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHI psii. ALETUIEH —
POCTEHIINN NPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PM3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupoOBaHus, raloTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpPHUMEHEHHue. 1onyon: cocmas, cmpoeuue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUupPoOsanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIiIeBOAOpoa0B. [IpuponHblil ra3 u nomnyTHble He(TIHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOYKTHI €ro NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUS BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yromp», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBa

MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/JHBIX BELIECTB MM IPOAYKTOB PEAKIINH).



Kucaopoacoaep:xammue oprannyeckue coeIMHeHNs

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. Bogopoueie cBsI3u MexXAy MOJIEKYyJaMHu cCOUpTOB. JleficTBIe MeTaHONa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riMUepUHA U
STUJICHTJIUKOJIS.

@eHoI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemownsvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC DEAKIIHH),
MOJIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHEIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pU3ndecKre 1 XUMUYECKHEe CBOMCTBA (CBOMCTBA, O0IIKE /IS Kilacca KHCIOT, PeaKius
stepudukanmuu), MoiyueHue u mpuMmeHeHue. CTeapruHOBas M OJEMHOBas KHUCIOTBHI Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. 'MApONM3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonoruueckas poib KHPOB.

YTneBobl: COCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa (B3ammoneicTBue ¢ ruapokcuaoM Meau(ll), okucneHme amMMHauYHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXACHHE B TMPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue ¥ XUMUYECKHE CBONCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOJAO0M).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M HX MPEBpaIleHUIl: NpPOBEICHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOrOaTOMHBIX
cupToB (B3auMojeiicTBue ruiepuHa ¢ ruapokcuaoM Mmeau(Il)), ampaerunoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rumpoxkcumom wmenu(Il), B3aumopeiicTBue
KpaxMajga C HWOJOM), TNPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOMH
KHUCIIOTBHI.

Pacuérnbie 3aaun.

Bolunicnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOIO BEIIECTBA MJIM MPOAYKTAa pEeakluu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTHI Kak amQoTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBa aMUHOKHMCIOT (Ha HpuMepe IiMiKHA). buonoruueckoe 3HayeHHe
amuHOKuUCIOT. [lenTumst.

benku kak mpuponHbIe BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuuHas, BTOpUYHas U
TpeTH4YHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: TUAPONH3, ICHATYpALUs,
KaueCTBEHHbIE PEaKIK Ha OENKHU.



DKCrepuMEHTaIbHBIE METOJbl U3YUEHHUs BEIIECTB M WX MPEeBpalleHUI: HaOIoIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3AllUU, CPeAHsAs MOJeKyinsapHas Macca. OCHOBHBIC
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUs U TOJTMKOH/ICHCAITHS.

DKCepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3amMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSITUM, SBISIOUINXCSA CUCTEMHBIMU JJIS1 OTJICNIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUalibl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MIPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETO ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOy4aroIIUMUCS
porpaMM CpeAHero oOIiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTonndyeckoil OCHOBOH Uisi pa3pabdOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coorBeTcTBHH C CUCTEMHO-ACATCIBHOCTHBIM IIOJAXOAOM B CTPYKTYpPEC JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XUMHs» Ha YpOBHE cpemHero oO0mero oOpa3oBaHUs
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHHME O0YYAIOUIMMHCA POCCUHCKON TPa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPE/ICICHHIO;

HaJIN4Yue MOTHBAITUU K O6y‘IeHI/HO;

IeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEN ¥ UCTOPUUECKUX TPATUIUNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
IICHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, IPHUCYIIMMHU IIEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3oBaHus;



HaJIMYue TMPABOCO3HAHUS DKOJOTUYECKOW KyNIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIngHoCTHBIE pE3yibTaTbl OCBOCHHA MPCAMCTA «XuMus» JOCTUTIarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JEATEIBbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJ1aHCKOTI'O O6H.[CCTBa, NPUHATBIMU B OGH.[GCTBC HOpMaMH HW IIpaBUJIaMU [IOBCACHMUA,
CIOCOOCTBYIONTUMH TIPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTaHOBIICHUS
JUYHOCTH 00Y4aIOIINXCSl.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH MACSITENbHOCTH OOYYarOIIMXCS IO peaan3aluu
IIPUHATLIX B O6H.[CCTB€ I.[CHHOCTGI\/JI, B TOM YHUCJIC B 4aCTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY W IPABOTIOPSIIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

OCHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEUYECTBEHHOU
XHAMUU,

YBa)XEHHSI K MPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT MJIUTENbHBIX HAOIIOJACHUM,
KPOMMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHI:IX H IIPAKTUKOB;

WHTEpeCca M TI03HABATCIIbHBIX MOTHBOB B TIOJIYYCHHH | TOCICAYIOIMIEM aHAIN3e
uH(pOPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OICHUMBATh CUTyallUd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIeHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBECACHHUEC MW IIOCTYIIKHM CBOHUX TOBapI/IHlef/'I C HO3PIHI/II>1
HPABCTBCHHBIX U ITIPAaBOBBIX HOPM M OCO3HAHUE HOCJ'IeI[CTBI/Iﬁ OTUX MMOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO M 0Oe30macHOro oOpasza >KHU3HH, HEO00XOIUMOCTU
OTBETCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHOMy q)HSI/IT-IGCKOMy H IICUXUYCCKOMY 310POBBIO;

coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIleHusi C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIEATEIHHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTPeOICHUs aTKOTOoJs,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOro BOCIUTAHUSA:



KOMMYHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKH Ha AaKTUBHOEC YyYacTHE B PEIICHWM MPAKTUYCCKUX 3aJad COIHMAILHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHUS K TPYY, JTIOASIM TPYyJla U pe3yIbTaTaM TPYJAOBOH JAESITEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIbHOW TPACKTOPHH OOpa30BaHUSA,
Oynymiei npodeccuu U peanu3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH 11EJIECOO00PA3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHWMAHHUS TJI00AIEHOTO XapaKTepa dKOJIOTHUSCKHUX MPOOJIeM, BIHSHHS SKOHOMHUYESCKHX
MPOLECCOB HA COCTOSHUE TPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOAMMOCTH HCITOB30BAHUS JOCTHIKCHHH XUMUU JJI PEIICHHUS BOIPOCOB
paIrMoOHAIBHOTO MPUPOJIONIOJIB30BAHNS;

AKTUBHOTO HETPHUATHS ICHCTBHUI, MPHHOCSIINX BpPE OKPYXAIOIICH MPHPOIHON cpele,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC KOJIOTHUYECKUE MOCISACTBHS TMPEAIPUHUMAESMBIX
JEHCTBUI M MPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOrO HKOJIOTMUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIMbBITA
JESTCIIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HWMH B
MO3HABATEIIFHON, KOMMYHHUKATHUBHOHN M COLMATIBHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSA:

c()OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOM MTPAKTUKU;

MOHMMAHUSA CHENU(PUKA XMMHUU KaKk HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIMoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHUpPE KaK O €JIMHCTBE MPHPOJIBI M YEJIOBEKa, B TMO3HAHWU TPHPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHUH TPOOIIeM COXPAHCHHSI PUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH i COBPEMEHHOW LMBHIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
OHEPreTHUECKON, WHUIIEBOW H JKOJIOTHYSCKOW O€30MacHOCTH, B PA3BUTHU MEIUITUHEI,
o0ecrneYeHny yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YIIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMAHHS CYIIHOCTH METOJIOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJydaeMble 3HAHMS JUIS
aHaJM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS TaHHBIX
C TICITBIO MTOTYICHUS TJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUs TPOoOIeM
B PEANbHBIX )KMU3HEHHBIX CUTYAILIUSX;

WHTEpeca K MO3HAHUIO M UCCIIeI0OBATEIbCKON ACSITELHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIuuyHbIXx cdepax mnpodeccHoHanbHOU
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4deOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero 06pa3oBaHus BKIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33pPCHUA 06yan0mec;1 MCKIUCHUIIIIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHBIH (haKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIICIOBaHNE, HAOIIOICHUE, H3MEPEHNE, IKCIIEPUMEHT U APYTHUE);

YHHUBEPCAILHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHHe (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh ~ OOy4arolIUXCsl  HMCIOJb30BaTh  OCBOCHHBIE — MEXAMCUUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJIbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMmeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBbHBIMU YUeOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OBJjaieHNe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a30Bble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aKTyalM3HpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENIETATh 1NN JeATeTbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

MCIIOJIb30BaTh MPU OCBOECHUWU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHaBIMBATh HX B3aUMOCBS3b, MCIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u $IBJ'I€HPII71;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaxunﬁ;

YCTaHaBIMBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUs (MHIYKTUBHBIC, MACIYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOYCHU A,

MPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMuueckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUA — TPU PEIICHUH YIeOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEAKIIHi.

2) 6a30BbIe HcCIeI0BaTEIbCKHE 1eCTBHS:

BJIaACTh OCHOBAMH METOJ0B HAYUYHOT'O IMMO3HAHHA BCUIECCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMyIupOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOATEIIBHO C(bOpMy.HI/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA U OCHOBLI
JJISL q)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHfI;



BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTEILHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESTEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B IO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOTO COZIEp)KaHus, CIpaBOYHbIE TOCOOMs, pecypchl HHTepHera),
aHAJU3UpOBaTh MH(DOPMAIMIO PA3JIMYHBIX BUAOB U (OpPM IpencCTaBICHUs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

(GopMynupoBaTh 3ampochl W IPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOMCKE U OTOOpe
uHpopMannu, HeOOXOAMMOM IS BHITTOJIHEHHS YU€OHBIX 3aad ONpeaeIEHHOTO THIIA;

npuoOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIUIIBI, PUCYHKH H JPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((pU3MUecCKue M MaTreMaTU4yecKHe) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TeMBbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTIIaCOBaHMSI IMO3ULMIA B X0/1€ 00CYX/IeHUSI U 0OMEHa MHEHHSIMU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Pery/IsTHBHBIMM 1€l CTBHSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezensas €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOJTyYeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATENbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLIEHKH.



INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHsD OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJU XUMHUU B IMO3HAHWUU SIBJICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHASI W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pEIICHUS] TPAKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, paguKan, H30MEpHs, W30MEPbl, TOMOJIOTHUECKUN psi, TOMOJIOTH,
YTIICBOIOPOBI, KHCIOPOA U a30TCOJACPIKANIUE COCIUHEHUS, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHU; MHPOBO33PEHUYCCKHE 3HAHWS, JICKAIINE B OCHOBE TOHUMAaHUS
MPUYUHHOCTYA ¥ CUCTEMHOCTH XMMHYCCKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU 1 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JCATEIHPHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepPHbIC TIPU3HAKU TOHSATHH, YCTAaHABINBATH
WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHATHS IIPH OMTMCAHUH COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKIX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHMBOJUKY JJIsl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAMIEHHOM) (hOPMYII OPTraHHUYECKUX BEIIECTB
¥ YpaBHCHUU XUMHUYECKHX pEaKIWii, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHMYECKUX BEIICCTB
JUTSL UJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKHX
BEIIECTB TI0 HMX COCTaBY W CTPOCHHUIO K ONpeAcHEHHOMY KIAcCy/TpyIIe COCTUHEHUN
(YyrmeBomopoasl,  KHCIOPOA H  a30TCOACpXKAIIME  COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHHS OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIMHMJIEH,
aleTHJICH, STWICHIJIMKOJb, TIUIEPHH, (QEeHON, (OpMalbJCTHA, aleTaabJCTH, MypaBbHHAsS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KHCIIOTA, CTEAPUHOBAs KHCIIOTA, TJIIOK03a, (PPYKTO3a,
Kpaxmal, [eJUTF0I03a, TITUIUH ),

c(OpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSATH TOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYIECKHX
BemecTB A. M. bytiepoBa mist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (UINISCKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MIPEJICTABUTEIICH Pa3TUIHBIX KIIACCOB OPraHUYECKHX BEIISCTB
(MeraH, 3TaH, OSTWIEH, NPOMWIEH, aleTWwieH, OyraaueH-1,3, mermnOyramauen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, YTHJICHTINKOIb, TIUIEPUH, (SHON, aleTalbJIeTul, MypaBbUHAS U YKCYCHAsI



KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WLTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOe NPHUMEHEHUE
IPOJYKTOB EpepadOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchbl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOU 3HAHHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, WCIHOJb3yeMbIX B XHMHUM TMpPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBJICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBS3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMECHHI COOIONATH TpaBHiIa MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB MPU HAarpeBaHUU, NOJYyYEHUE ITHIECHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKOB Ipu
HarpeBaHuM, I[BETHbIC PEaKIMU OEITKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacCHOCTHU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThl
XMMHYECKOTO SKCIIEpUMEHTa B (hOpMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pPEAKIUH u
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ITUX PE3YIHTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HWH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh IMpaBUJIa JKOJIOTUYECKH II€JI€CO00pa3HOIo
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IIENIIX COXPAHEHHS CBOETO 370POBBS U
OKpY’Kalolllel MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHaTs Ha
npuMepax crocoObl YMEHBIIEHUS U NMPEJOTBPAIEHHUS] UX BPEIHOIO BO3JIEHCTBUS Ha OpraHU3M
YeJI0BEKa;

JUIsE 0OyYaroIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METO/aX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;

JUISL  CIEMbIX W CIA0OBUIANIMX OOYYaroONIUXCS: YMEHHE WCIOIb30BaTh pelbedHO-
TOYCYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ams 3anucu XuMudeckux (GopMyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
HanmeHoBaHMe pa3ae/ioB U TeM
Ne n/m Kontpoabnesie IlpakTuueckue  JJIEKTPOHHBIE (IMPPOBbIE)
NMPOrpaMMbl Bcero
paﬁoTbI paﬁoTbl oﬁpasoBaTe.ﬂbnme pecypchl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer opraHMYeCcKON XUMUU.
1.1 Teopus cTpoeHUS OPraHUYECKUX 3
coenunenunii A. M. byrieposa bubanoreka [IOK
https://m.edsoo.ru/7f41837¢
Hroro no paszeny 3 http://him.1september.ru
Paszen 2. YriieBoaopoabl http://school-
. TIpe/iebHBIE YrIeBOIOPOIH — , collectlon.edu.ru/f:ollectlon/chemlstrv
. J— http://www.chemistry.ssu.samara.ru
HelDe eI bHbIE VITICBOTOPOIE http://chemworld.narod.ru
2.2 P I* P ' 6 1 http://maratakm.narod.ru
QJIKeHBI, aJIKaTUEHBI, ATKIHBI
2.3 ApoMaTudeckue yrieBoa0posl 2
r4 [IpupoaHbie HCTOYHUKHT 3 |
' yTIEBOIOPOIOB U UX MepepaboTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruprel. ®enon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 |
’ CnoxHbie dGUphI
3.3 VYrneBobl 3 1




Hroro no pazgeny

13

Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBL. AMUHOKHCIOTEIL. belkn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO HACOB I10 a4

[NPOT'PAMME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
http://him.1september.ru

http://school-
collection.edu.ru/collection/chemistr
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http://chemworld.narod.ru
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoumnuectBo yacos
Ne Hara

Tema ypoka Konrpoabnsie IIpakrnyeckue DJIeKTPOHHBIE HH(ppOBLIE
n/n Bcero H3Y4YeHH S

padoTnI padoThI o0pa3oBaTebHbIE PeCypChI

[IpenmeTt opranuyeckoil XuMuu, e€
1 BO3HUKHOBEHHE, Pa3BUTHUE U 1
3HAYECHUE

Teopus cTpoeHUS OpraHU4YECKUX
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE TTOJIOKEHUS

I[Ipencrasnenue o Knaccu(GUKALMU bubmmnorexa LIOK
https://m.edsoo.ru/7f41837¢c

http://him.1september.ru

OpraHn4€CKuUX BCIICCTB.

3 Homenkiarypa (cucremarnueckast) 1
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OpTaHHYECKHX BEIECTB collection.edu.ru/collection/ch
emistry
AJIKaHBI: COCTaB M CTPOCHHUE, .
4 . 1 http://www.chemistry.ssu.sama
TOMOJIOTUYECKUM PsiJT
M . ra.ru
€TaH U 3TaH — NpocTenIne
5 P 1 http://chemworld.narod.ru
MPEICTAaBUTENH aJIKaHOB
pel http://maratakm.narod.ru
6 AJIKEHBI: COCTaB M CTPOCHHUE, 1
CBONCTBA
OTHIIEH W IPOIIHIIEH —
7 MPOCTEUIIINE MPEICTABUTETU 1
AJIKEHOB
8 ITpakTruyeckas padora Ne 1. ] |

«HOJ’IY‘{CHI/IC OTUJICHA U U3YYCHUC




€r0 CBOICTB»

10

11

Aunkanuensl. byranuen-1,3 u
MeTtunoyranuen-1,3. [lonyuenue
CUHTETUYECKOT0 KayuyyKa U Pe3UHBI
AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
MpEeACTaBUTEb AIKUHOB

Brraucnenus 1o YpaBHCHUIO
XHUMHYECKOH pe€aKnuun

12

13

14

15

16

ApeHsbl: GEH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

['enetnyeckas cBs3b
YTJIEBOJIOPOIOB, IPUHAUIEKALINX K
Pa3IMYHBIM KJIaccam

[TpupoHBIE HCTOUHUKHU
YTJIEBOOPO/IOB: MPUPOAHBIN Ia3 U
MONyTHBIE HEPTSHbIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu

[IpuponHbIE HICTOYHUKHU
YIJI€BOJIOPOAOB: IPUPOAHBIN ra3 u
MONTyTHBIE HEPTSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ mepepadoTKu

KontponbHas paboTa mo pazaery
«YTIIeBOAOPOIBD

17

18

[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb

MHoroatoMHbIe CIIMPTHI:




OTUJICHTJIMKOJIb U TTIMICPUH

19

20

@DeHoJI: CTPOEHUE MOJIEKYJIBI,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Anbnernpl: GopmManbaerua u
aretanbJeruy. AueToH

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAas
U YKCYCHast

22

23

24

25

[IpaxTuueckas padora Ne 2.
«CBoMcTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAsA

KHCJIOTHI, KaK MMPEACTaBUTCIIN
BBICHINX Kap6OHOBI)IX KUCJIOT

MpI1a KaK COJIH BBICHINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
JICHCTBUE

CnoxxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOHBIX 3(pUpOB

26

27

28

XKupsr: runponns, npuMeHeHue,
Ouos0ruuecKas pojb )KUpOB

VYrieBoasl: COCTaB,
Kkinaccudukanus. Baxuenmme
MIPEACTaBUTENH: TIIOKO03a,
bpykTo3a, caxaposa

KanMaJ'I " OEJIIK0JIO3a KaK
MPUPOAHBIC TOJIUMEPBI




KonrtponsHas pabora no pasaeny

29 «Kucnopoaconepxaiue 1
OpraHUYECKUE COCTUHEHUS»

30 AMUHBI: METHJIAMUH U aHWJIMH 1
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 1
OHOJI0rMYecKOoe 3HaYCHHUE.
Ilenrtuabl

1 benku xak npupoanbie 1
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

13 OcHOBHBIE TOHATHUSI XUMUHU |
BBICOKOMOJIEKYJISIPHBIX COSUHEHUN

34 HroroBast koHTpoIbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. I'abpuensu O.C. Xumus.10 kinacc. bazosrit yposens : @I'OC, Yueb.msa 00meoopa3oBar.
yue0. 3aBefieHul. — 2-¢ u3., crepeotun. — M: «/Ipoda Beprukansy, 2017.

2. l'abpuensu O.C. Xumus.11 knacc. bazossriii ypoens : ®I'OC, Yueb. mus
o0meobpasoBar. yueb. 3aBefieHul. — 2-¢ u3., crepeotun. — M: «/Ipoda Beprukanby, 2017.

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1.Crannaptsl BToporo nokosuenus [IpumepHsie nporpaMmsl o npeameram  Xumus 10. :
«Beptuxains Ipodar, 2014.

2. I'abpuensu O.C. IIporpamma kypca xumuu i1 10 —11 kinaccoB o01eo6pa3oBaTenbHbIX
yupexaeHuit — 4-e usf., crepeotun. — M.: «/Ipoda»,2017.

3. I'a6puensu O.C.,bepeskun [1.H., Ymakos A.A., Maiioposa I'.B. u ap. Kourposnbsusie u
npoBepouHbie padoTsl o xumun 10 kiace k yueonuky ['abpuensna O.C. ba3oBblil ypoBeHb,
OrocC —M: «Ipoda»,2015

4. TopxoBenkoM.IO. IToypounsie pazpadotku o xumuu 8-11 kiace-M: «kBAKO»,2016.

5. Tpoerybosa H.II., KonTponbHO-u3MepuTenbHble MaTepuaisl o xumun 10 -11 kmacce (k
yuebHuky O.C.I'abpuensn), M. «Bako» 2011r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

[Topran pyngamentaapHOoro Xumudeckoro odpazoanusi ChemNet. Xumuyeckas
nHpopmannoHHas cetb: Hayka, oOpa3oBaHue, TEXHOIOTUN
http://him.1september.ru Equnas komexmus LIOP: TIpenmerHas komekus « XUMHsI

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE

9KCIIEPUMEHTHI: XUMHS.
Komnexmus Poccuiickoro o6ieo6pa3zoBareinbHOTO nopraia
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: HJIEKTPOHHBIN YUEOHUK

http://chemworld.narod.ru Caiit «BupTyanbHass XuMudecKast IKOJIa»

http://maratakm.narod.ru  Caiit «Mup xumumn»

http://chemistry.narod.ru  XuMuK.py: caiit o xumun




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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