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MOACHUTEJIBHASA 3AIIMCKA
[Tporpamma 1o XuMHH Ha ypOBHb CPEJHETO 001IEr0 00pa3oBaHus pa3paboTaHa HAa OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccutickoii denepamumny;

2. denepanbHOrO TOCYIAPCTBEHHOIO CTAaHAApTa CpPelIHEro oOIero o0pa3oBaHUs, YTBEPKICHHOTO
npuka3zoM MunoOpHayku Poccun ot 17.05.2012 Ne 413;

3. Ilpukaza MunucrepcrBa mnpocpenieHus Poccuiickoii @Penepanuu ot 12.08.2022 No 732
«O BHeceHMHM W3MEHEHMH B (hefepalibHbIi TOCYIApCTBEHHBIM 00pa3oBaTeNbHBI CTAaHAAPT CPETHETO
obmiero oOpa3oBaHUWs, YTBEPXKIEHHBIM MPHKa30M MuHHCTEpCTBA 00pa3oBaHUsi M Hayku Poccuiickoi
Oenepanun ot 17 mas 2012 r. Ne 413»;

4. Ilpukaza Munnpocsemienuss Poccun or 18.05.2023 Ne 371 «O6 yrBepkaeHuu (eaepanbHOn
00pa30BaTeNnbHOM MPOrpaMMBbI CPeIHEro 00IIero 00pa3oBaHU»

5. ®epepanbHOi paboyeil mporpaMmsbl cpeHero oouiero oopazoBanus «Xumus» (0a30BbI YPOBEHbD)
(mns 10-11 kmaccoB 061Ie00pa3oBaTeIbHBIX Opranu3aiuii), Mocksa — 2023;

6. Konnenuuu npenojaBaHus y4eOHOro npeamera «XHUMHUS» B 00pa30BaTeIbHBIX OPraHU3alUiX
Poccuiickoit ®enepanuu, peanu3yoOIUX OCHOBHbIE OOpa3oBaTelbHbIE IPOrpaMMbl, M OCHOBHBIX
nosioxkeHuit «CrpaTterun pa3BuTus BocnutaHusi B Poccuiickoit denepanun Ha nepuof 1o 2025 roga»
(Pacnopsikenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).;

7. OcHOBHOM 00pa3oBaTeNbHOM MporpaMMebl cpeiHero obiero oopazoBanus MbOY «I'Bapaeiickas
mkoa Ne 1»;

8. Paboueii mporpammsl Bociutanus MBOY «['Bapuetickas mikona Ne 1

9. Yuebnuka «Xumusa» (6a3oBelii ypoBeHb) s 10-11 kmaccos, non penakuueit Pynsutuc I'.E.,
@®enbaman O.I'., uzgarensctBo «lIpocBemenne», 2014, 2022

OcHOBY MOAXOA0OB K pa3pabOTKe HporpaMMbl MO XHMHM, K OIpENElIeHHIO OOlLIed cTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHUS 00OyUaIOLIUXCsl CpeicTBaMU yueOHoro npeamera «Xumusi» g 10—11
KJJacCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHUenTyanbHble mojoxeHus @IOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1ieNieil, cojepkaHus, pe3yiabTaToB OOy4deHHs U TpeOOBaHUH K YpPOBHIO
IIOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHUE, MOJy4aeMO€ BBIMTYCKHUKaMHU 001e00pa3oBaTeIbHOW OpraHU3allH,
ABJISIETCA HEOTHEMIIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEpIIAIOLINM 3TAIlOM pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIMX ILEJOCTHOM cHCTeMe
XUMHYECKOro 00pa3oBaHus. DTHU ILIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHPOBO33pEHUs U OOIeH KyJabTyphl YEIOBEKA, a TaKXKe 3KOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U MIPUPOIHON cpefie. Peanusyercs xummuueckoe o0pa3oBaHie 00y4yaroIuXcsi HA YPOBHE
cpeaHero ob1ero oopazoBaHMs CpPeACTBaMU y4eOHOro npeaMera «XUMHs», COJEpKaHUe U MOCTPOEHUE
KOTOPOT'O OIpeJesIeHbl B MPOrpaMMe MO0 XUMHH € y4€TOM cHeuu(UKH HAyKW XUMHHU, e€ 3HAYCHHsS B
MO3HAHUU MPUPOBI U B MAaTepHAIbHON KHU3HHU OOIIECTBA, a TAKXKe ¢ YUETOM OOIIMX IesIel U IPUHLIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHHWE CHCTEMBI cpelHero obiiero obpasoBanusi B Poccuiickoit
denepanuu.

XuUMHUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HrpaeT o0coOyi0 poJib B COBPEMEHHOMN
UMBUJIM3AlMU, B CO3JaHMM HOBOM 0a3pl MarepHalbHOM KyinbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JlaHME IEJIOCTHOIO MpEACTaBICHUs 00
OKpY’KalollleM MHUpe KaKk O €JUHCTBE IPUPOIbI M YeJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU HA OCHOBE



IMOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUPA, OCO3HAHMS B3aUMOCBSI3H MEXAY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.

TecHo B3aMMOJENCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOTbEMJIEMON YacThbIO
MHUPOBOW KYJBTYpPbI, HEOOXOJIUMBIM YCIOBHEM YCHEIIHOTO TPyJa W >KU3HU KaKIOro 4ieHa oOIiecTBa.
CoBpeMeHHas XMMUS KaKk HayKa cO3UIaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIeHa Ha PEIIEHUE
rJI00aTBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHSI YEIOBEUYECTBA - CHIPHEBOM, YHEPTreTHYECKOMW, MUIINECBOMH,
9KOJIOTMUYECKOM 0€30M1aCHOCTH U OXPAHBI 3JI0POBbSL.

B cootBercTBUM € OOIIKMMU LIETSIMU U IPHUHLUIIAMHU CpeIHEro ooiero o0pa3zoBaHus coJep:KaHue
npeameta «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb H3yUCHHUS) OPUESHTUPOBAHO NMPEUMYIIIECTBEHHO Ha
OOIEKYIBTYPHYIO MOJATOTOBKY OOYYarOIIUXCS, HEOOXOUMYIO UM JUISl BRIPAOOTKH MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHMS] B JKU3Hb COLMYMa, MPOJOJDKEHMsI OOpa3oBaHMsI B Pa3iIMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTraBisOmMUMHI TpeaMeTa «XUMHUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUs» U
«OO01as 1 HeOpraHuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI
0a30BOM HAYKH: CUCTEMA 3HAHUI [0 HEOPraHMYEeCKON XUMHUU (C BKIIFOUEHUEM 3HAHUH U3 001el XUMUN) U
oprannyeckoil xumuu. @opMUpPOBaHUE JAHHON CUCTEMbI 3HAHUHN NP U3YyUEHHUH MpeaMeTa 00ecreynBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHSATHII, 3aKOHOB U TEOPHIA
XUMHUHU.

CrpykTypa coaepxkanusi KypcoB - «Oprannueckast xumusi» u «OO0I1as 1 HEOPraHUUECKasi XUMUS»
copMHpOBaHa B ITpOrpamMMe 10 XMMUHU Ha OCHOBE CHCTEMHOTO TTIOAX0/1a K U3YUYEHHUI0 y4eOHOT0 MaTepuasa
1 00yCIIOBJI€HA HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHWN Ha ONPEACTIEHHBIX TEOPETUYECKUX
ypoBHsx. Tak, B Kypce OpraHM4ecKold XMMHUH BEIIECTBA pAacCMATPHUBAIOTCS HAa YpPOBHE KJIaCCHUYECKOM
TEOPUHU CTPOCHMSI OPTaHUYECKUX COEAMHEHUH, a TaK)K€ Ha YPOBHE CTEPEOXMMUUYECKHUX M IIEKTPOHHBIX
MIpeJICTaBJICHU O CTPOCHUH BeriecTB. CBelleHus: 00 N3yuyaeMbIX B Kypce BEIIeCTBaxX JAl0TCS B Pa3BUTUU —
OT YIJIEBOJOPOAOB IO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX COelMHEHUI. B Kypce oprannueckoit Xumuu
MOJTy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs MEepBOHAYAIbHBIE
MIPEJICTABICHHS] O XUMHUYECKOHN CBSI3U, KJIacCU(IUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOM peakiuu.

[Ton HOBBIM YIJIOM 3peHUs B peaMeTe «XUMHUs» 0a30BOr0 YPOBHS pPaCCMaTPUBAETCS M3YUEHHBIHN Ha
YpOBHE OCHOBHOI'O 001Iero oOpa3oBaHMs TEOPETHYECKHH MaTepuan U (PaKTOJIOTHYECKHE CBEACHMS O
BElIeCTBaX M XMMHMUYECKOHN peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeOpraHUYecKas XUMUS»
o0yJaromuMcsl TPEeIOCTaBISIETCsT BO3MOXHOCTh OCO3HAaTh 3HAUEHHE MEPUOJUYECKOr0 3aKOHa C
O0IIETEOPETUYECKUX U METOIOJIOTHYECKUX MO3UIUH, Ty0kKe MOHATh HCTOPHUECKOE N3MEHEHNE (PYHKITHI
ATOrO 3aKOHA — OT 00001IaI0IIEeH 10 00BICHAIONIEH U TIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMA O BaXHEMIIMX BEIIECTBAX, WX COCTAaBE, CTPOCHHUM, CBOMCTBaX H
MPUMEHEHUU, a TaKXEe O XUMHUYECKUX PEaKIMsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
nonoaHserca B Kypcax 10 m 11 kmaccoB 3neMeHTaMu COAEpkKaHUs, UMEIOIIUMH KYJIbTYpOJIOTHYECKHA U
MIPUKJIAIHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBSI3U XUMUU C IPYTUMU HAyKaMH,
packpbIBalOT €€ poJb B IO3HABATEIBHONM M NPAKTUYECKOM JEsTebHOCTH YeJOBEeKa, CIHOCOOCTBYIOT
BOCIIUTAHHIO YBAXXEHHS K TPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUU U MPAKTUUECKUX MPUTIOKEHUI XUMUH,
MMOMOTAIOT BBIMMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpodiemMax,
CBSI3aHHBIX C XUMHEH, KPUTHUECKHA OCMBICITUBATh HHPOPMAIIUIO U IPUMEHSTH €€ IJIsl ITONMOTHEHUS 3HAHU,
pelIeHUs] UHTEJUIEKTYaJIbHBIX U KCIEPUMEHTANIbHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1enom conepxanue



yuebHOro mnpenmera «XHMHUSA» IAHHOTO YPOBHS H3Y4EHHUS OPUEHTHPOBAHO Ha (OpPMHUpOBaHUE Y
00y4aromuxcss MHPOBO33PEHUYECKOM OCHOBBI Ui TMOHMMaHUs (uiaocopckux uaei, Takux Kak:
MaTEpUaIbHOE €IMHCTBO HEOPIraHUUECKOTO U OPraHUYECKOT0 MUPA, 00YCIOBIEHHOCTh CBOICTB BELIECTB
X COCTaBOM U CTPOEHHEM, II0O3HABAEMOCTb IMPHUPOAHBIX SBJICHUN IYTEM 3KCIEPUMEHTA U pELICHUS
MPOTHBOPEUYNI MEXITYy HOBBIMH (DAKTaMHU U TEOPETUUECKUMHU MPEIANOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B
pELICHUH KOJOTMYECKHX MPOOJieM, a TaKkKe MpodsieM cOepekeHUs] IHEPreTUYECKUX PECYPCOB, CHIPbS,
CO3JIaHMsI HOBBIX TEXHOJIOTUI U MaTepHalIOB.

B nanHe pemeHus 3agay BOCHUTAHMSA, PAa3BUTUS M COLMAIM3ALMU OOYyYaroIUXCsS IPHUHATHIE
IporpaMMoil 1O XUMHH IOAXOAbl K ONPEAEICHHUIO COACPXKAaHUS U IOCTPOCHMs IpeaMeTa
pegycMaTpuBaroT (OpMUPOBAHUE YHUBEPCATIbHBIX yUeOHBIX AEHCTBUI, UMEIOLINX 0a30BO€ 3HAUEHUE /IS
Pa3NUYHBIX BHJOB JCSTEIBHOCTH: PEUICHHs MpobieM, MOWCcKa, aHaimm3a u o0paboTku WHGpOpManuy,
HEOOXOJUMBIX JUISI TMPHOOPETEHHUS OIBITa TNPAKTHYECKOM W HMCCIENOBATEIbCKOW JEATENbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUU XUMUHU.

B npakrtuke npenojaBaHus XMMHH KaK Ha YpOBHE OCHOBHOTI'O 00111ero 00pa30BaHus, TaK U Ha YpOBHE
cpeaHero oOuiero oopa3zoBaHus, IpU ONPEIEICHUU COJEPIKATEIBHON XapaKTepUCTUKU LesIel U3yYeHUs
IpeMeTa HalpaBJIeHUEM [IEPBOCTENIEHHON 3HAaUNMOCTH TPaJIMIIMOHHO IPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HayKH KakK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTUUECKON esTeIbHOCTH YelloBeKa
U KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAMUYECKON TOYKM 3pEHUS TaKOW MOAXOA K
OTIpeICNICHUIO LeJIel N3YUEHHUs [IPEeIMETA SIBIISIETCSI BIIOJIHE OIIPABJIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs IJIABHBIMM LIEJISIMU U3y4€HHUs IpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

e (opMHUpOBaHME CHCTEMbl XMMUYECKMX 3HAHMN Kak BakKHEHIIEH COCTABIAIOLIEH eCTeCTBEHHO-
HAay4yHOM KapTHHBI MHMpa, B OCHOBE KOTOPOH JeKaT KJII0OYEBbIE MOHATHUS, (DyHIaMEHTalIbHbIE 3aKOHBI U
TEOpUH XUMHUHU, OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U MOHMMAHHUE CYIIHOCTH JOCTYNHBIX O0OOIIeHMI
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opMHUpPOBaHUE U Pa3BUTHE MPEJICTABICHUH O HAyYHBIX METO/1aX MO3HAHMS BEIIECTB M XUMUYECKUX
peaxkuuii, He0OXOAUMBIX JUIsl IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX
SIBJICHUH, IMEIOLUX MECTO B IPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM )KU3HH;

® pa3BUTHE YMEHMH M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSCHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MPaBUil 0€30I1aCHOr0 0OpaIeHHsI C BELIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTUKA eJIel U 3a1a4 U3y4eHUs IpeMeTa B IporpaMMe
[0 XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU B CHCTEME CPEAHETO
obmiero obpazoBanusi. CerojHs B MPENoOJaBaHUU XUMHH B OOJbIIEH CTENEHU OTAAETCS MPEeANnoYTeHHe
MPAKTUYECKOH KOMIIOHEHTE COJepXaHUs OOyueHHs,, OPUEHTHPOBAHHOW HA MOJTrOTOBKY BBITYCKHHMKA
001eo0pa3oBaTeIbHOM  OpraHU3alllM, BIAJCIONIET0 HE HA0OpOM 3HAaHMW, a (YHKIHOHAIHHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMU AaKTUBHOTO IMOJYYEHHs 3HAHUH W MPUMEHEHUs UX B
peaJIbHOM JKU3HM JUIsl pELICHUS TPAKTUUECKUX 3azad.

B cBs13u ¢ 3TUM IIpH U3yueHUU NpeameTa « XUuMus» TOMUHHUPYIOIIee 3HaUeHUE MPUOoOpEeTaroT TaKue
LeJH U 33]]a4H, KaK:

ananrtanus oOydaroluxcss K YCJIOBUSM JUHAMHUYHO pa3BUBAIOLIErocss MHpa, (OpMUPOBaHUE
UHTEJJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMoo0pa3oBaHHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHSATHIO TPAMOTHBIX PELIECHUI B KOHKPETHBIX KU3HEHHBIX CUTYALUSX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;



¢dopMupoBaHne y O0OydYarOIIMXCs KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIMH), HMEIOMINX
YHHUBEpCAJIbHOE 3HAUCHHE JJISl PA3IMYHBIX BUJIOB JCATEIBHOCTU: PEIICHUs MPOOJeM, TOUCKA, aHAIN3a U
00paboTku MH(POpPMALIUH, HEOOXOAUMBIX ISl MPHUOOPETEHUSI OIBITA JAEATEIBHOCTH, KOTOpask 3aHMMAaET
BaXHOE MECTO B MO3HAHWU XUMHH, a TAKKE ISl OLEHKH C MO3MIMN SKOJIOTMYECKOH Oe301macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE IMO3HABATEIBbHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX M  TBOPYECKHX CIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETAaTh HOBBIC 3HAHMS 110 XUMHU B COOTBETCTBHH C
’KM3HEHHBIMU MTOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBIC MHPOPMAIIMOHHBIE TEXHOJIOTUH ISl IOUCKA
Y aHaJIM3a Y9eOHOW M HAyYHO-TIOMYJISIPHON HH(OPMALIUH XMMUYECKOTO COICPKAHNUS;

dopMupoBaHHe W pa3BUTHE Yy OOYYAIOUIMXCS aCCOLMATHBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HaOJII0OAAaTENbHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, TPH
TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00y4JarOMMXCsl YOXKIEHHOCTH B TYMaHHCTHYECKOM HAIIPAaBICHHOCTH XUMUH, €€ BaKHON
poau B pemeHuH [IOOANbHBIX NTPOOJIeM PalMOHATIBHOTO IPUPOAOIOIH30BAHUS, ITOTIOTHEHUS
JHEPreTUYEeCKUX PECypCcoB M COXPAaHEHMs IPHPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
OepeXHOT0 OTHOIICHHS K TPUPOJIE U CBOEMY 370POBbBIO, a TaKKEe MPUOOPETCHUS OIBITAa HCIOIb30BAHHUS
NOJTYYEHHBIX 3HAHWU JJISI TIPUHATHS TPAMOTHBIX PEHICHHH B CHUTYalUsX, CBSI3aHHBIX C XMMHUYECKUMH
SIBJICHUSIMH.

CBsI3b C PABOYE ITPOT'PAMMOM BOCITUTAHUSA IIKOJIbI

Peanuzanust BOCUTATENHHOTO MOTEHIIMANIA YPOKOB XUMUU (YPOUHOU NIEATENBHOCTH, ayIUTOPHBIX
3aHATHUN B paMKaX MaKCHUMaJbHO JOMYCTHMON y4eOHON Harpy3Ku) MpeaycMaTpUBaeT:

- MaKCUMAaJIbHO€ HCIIOJIb30BAHME BOCIHUTATEIIBHBIX BO3MOXKHOCTEH COJEpkKAHUS YPOKOB IS
dbopMupoBaHus y  OOy4YalOUUXCS  POCCHUHCKUX  TPAJUIIMOHHBIX  JIyXOBHO-HPAaBCTBEHHBIX W
COIIMOKYJBTYPHBIX IIEHHOCTEH, POCCUMCKOTO HCTOPUYECKOTO CO3HAHHUS Ha OCHOBE HMCTOPHUYECKOTO
MPOCBEIICHHS; TMOAOOP COOTBETCTBYIOLIETO COACPXKAHHS YPOKOB, 3a/laHui, BCIIOMOTATENbHBIX
MaTepuasoB, MPOOJIEMHBIX CUTyallui I 00CYKIeHUM;

- BKJIFOUCHUE B COJIEpKaHUE YPOKOB IICJIEBBIX OPUEHTHPOB PE3YIHTATOB BOCIUTAHUS, UX yUYET B
ONpeIeJICHUU BOCIUTATENbHBIX 33/1a4 YPOKOB, 3aHATHIA;

- BBIOOp METO/OB, METOJWK, TEXHOJOTHH, OKa3bIBAIOIIUX BOCIUTATEIHHOE BO3JICHCTBHE Ha
JIMYHOCTh B COOTBETCTBHMHM C BOCHHUTATECILHBIM HJ€AlOM, IEIBI0 M 3aJadyaMyd BOCIUTAHUS, LIEICBBIMHU
OPUEHTHUPAMHU PE3YJIbTaTOB BOCITUTAHUS;, PEATH3AIMIO TPUOPUTETA BOCITUTAHUS B yUeOHOU IEATETbHOCTH;

- TpUBIEYCHHE BHHUMAHHUS OOYyYAIOUIMXCA K IEHHOCTHOMY acleKTy H3Yy4aeMbIX Ha YpoKax
MPEAMETOB, SIBICHUN ¥ COOBITHI, WHUIIMHUPOBAHHWE OOCYXIEHUMN, BBICKAa3bIBAHHUW CBOEr0 MHEHHWS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHUSIM, SIBJICHUSIM, JTHIIAM;

- IPUMEHEHUE WHTEPAKTUBHBIX (OPM yueOHOW paOOThl — MHTEIIEKTYAIbHBIX, CTUMYJIHPYIOITUX
MO3HABATENbHYI0 MOTHBAIUIO, UTPOBBIX METOJIUK, TUCKYCCHA, TAIONIUX BO3MOXXHOCTh MPUOOPECTH OTBIT
BEJICHUSI KOHCTPYKTHBHOTO JIMAajiora; TPYMIOBOW pabOThl, KOTOpass yYUT CTPOUTH OTHOIICHHS U
JeCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- TOOYXIeHUE 00yJaroImuXcst COOJI01aTh HOPMBI TIOBEICHHSI, TTPaBUIa OOIICHUS CO CBEPCTHUKAMHU
U TIEaroTUYeCKUMH PAaOOTHUKAMHU, COOTBETCTBYIONIUE YKIAQAY IIKOJBI, YCTAHOBICHHWE U TOAJEPKKY
no0poxenaTenbHON aTMOchepsl;

- OpraHM3alMi0 HACTAaBHUYECTBA MOTHUBHPOBAHHBIX M JPYAWPOBAHHBIX OOYYAIOMIMXCS HaJ
HEYCTEBAIOIUMH OJIHOKJIACCHUKAMHU, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTEIbHBIMU IMOTPEOHOCTSIMH,
JAIOIIETO 00YYAOIIMMCS COIIMAIEHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3AaMMHON TTOMOIIIH;



- THUIIMMPOBAHUE U MOJICPIKKY HCCIICIOBATEIICKON IeITEIbHOCTH 00YJAFOIIUXCS, IUTAHUPOBAHKE
Y BBIMIOJTHCHUE WHIANBUIYAIBHBIX U TPYMIIOBBIX TPOSKTOB BOCIIUTATEIHHON HAPaBICHHOCTH.

Pe3ynbrarhl equHCTBA YYeOHON M BOCIMTATEILHON JCSITEILHOCTH OTPAXKEHBI B pasjere padodei
porpaMMbl «JIMYHOCTHBIE Pe3yIbTaThl U3YUEHUsl yU4eOHOro mpeaMera «XuMHs» Ha YPOBHE OCHOBHOIO
o01ero oopa3oBaHUs».

MECTO YYEBHOI'O IIPEJJMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme obmero obpa3zoBaHus «XUMHS» SBISETCS O0s3aTEIbHBIM YYEOHBIM IPEIMETOM,
KOTOPBII BXOJUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAayYHbIE IPEIMETHI».

Cpoxk ocBoenus paboueit mporpammsr: 10-11 kmaccsl, 2 rona

KonndecTBo yacoB B yueOHOM IJ1aHE Ha M3ydeHHE npeameTa (34 yueOHbIe HeIenn)

Kuaace KoanuecTBo 4acoB B Koan4yecTBo 4acoB B roj
HeaeI0
10 xiacc 1 34
11 xnacc 1 34
Bcero 68

COJAEPKAHUE YYEBHOI'O ITPE/IMETA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

IIpenMer OopraHMyYeCcKOl XMMHUM: €€ BO3ZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IIOJYYEHUU HOBBIX
BELIECTB M MaTepualioB. TeopHsi CTpOEHUsl OpraHu4eckux coenuHeHuil A. M. byrnepoBa, €€ OCHOBHbIE
nojioxkeHus. CTpyKTypHble (OopMyiibl OpraHMYECKUX BeIecTB. ['omMonorus, nsomepus. XUMHUYECKas CBsI3b
B OpPraHUYECKUX COECIUHEHMSIX — OMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienre o KilacCU(pUKAMKM OpraHMYecKuX BemecTB. HoMeHkiaTypa OpraHM4ecKHX
COEMHEHUI (cuUcTeMaThyecKas) M TpUBUAIbHbIE Ha3BaHUS BAXHEHMIINMX MpPEACTaBUTENEH KJ1accoB
OpPraHMYECKUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUYEHUs BEIIECTB U UX MPEBpAIlleHU: 0O3HaKOMIIEHHE ¢ 00pa3aMu
OpPraHMYECKUX BELECTB U MaTepraIaMH Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEIIECTB,
HaOJI0ICHNEe U OMNMCAaHUE JAEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKHX BELIECTB MPHU
HarpeBaHuu (IJIaBlieHUe, OOyTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHME, TOMOJIOTUYECKHUM psifl. MeTaH M 3TaH — NPOCTEHIINE NPEICTABUTEIN
aJIKaHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (PeaKuy 3aMELIECHHS U TOPEHHUS ), HAXOKIEHHE B IPUPOJIE,
MOJIy4YeHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH pAx. OTWIEH M MNPONWIEH — NpOCTEeHIINe
NpPEJCTaBUTENIM  AIKEHOB: (U3MYEeCKHMEe U XHMHUYECKHE CBOWCTBA (peakiuM THAPHPOBAHUS,
raJIOr€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLliN), IOJIyY€HNE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTrpoenue, BaXHEHIINE XUMHUYECKUE CBOMCTBa
(peakuusa nonuMepusanun). [lonydyeHne CHHTETUUECKOTO KaydyKa U PE3UHBI.



AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psiA. AIETUIIEH — MNPOCTEHIIHA
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (HU3MUECKMEe U XHUMHYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALUH, TOPEHUS ), TOTyICHHUE U IPUMEHEHHE.

Apensl. benzonm: cocrtaB, cTpoeHHE, (QHU3MUECKHE M XHMMHUYECKHE CBOWCTBA (peaKimuu
raJJOreHUPOBAaHUS U HUTPOBAHUS ), TOJyYCHHUE U IPUMEHEHHE. TOoIyos: cocTaB, cTpoeHue, pusnueckue u
XMMHAYECKHE CBOMCTBAa (pEakIUM TaJOrCHUPOBAHUS W HUTPOBAHM), IOJNydYeHHE M HpPUMEHEHHE.
TokcuuHocTh apeHOB. I'eHeTHuecKkas CBA3b MEXAY YIJIEBOAOPOAAMH, NPHUHAMISKAIIMMU K Pa3IUYHBIM
KJ1accam.

[TpupoHbIe UCTOUHHMKY YTIeBOAOPOAOB. [IpupoaHslii ra3 u nonytHele HedTsHbIe ra3el. Hed1h u eé
npoucxoxaeHue. Criocodsl nepepaboTku He(TU: MEPEroHKa, KPEKUHT (TEPMUUYECKHUM, KaTaTUTUYECKHH),
nuposn3. [IpoaykTel mepepaboTku HEPTH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHbIH
YTOJIb U TIPOJYKTHI €T0 MepepadOTKH.

DKcrepuMeEHTAIbHbIE METO/bl U3YUYEHHUS BEILIECTB U UX MPEBpAIllEHUI: 03HaKOMIIEHHE ¢ oOpa3LamMu
IJ1aCTMacC, KaydykKoB M pe3uHbl, Komiekuuu «Hedpte» u  «Yromap», MoJenupoBaHHE MOJEKYII
YIJIEBOIOPO/IOB M TaJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKOH pabOThI: MOJy4YeHHE ITUJICHA U
U3y4€HHE ero CBOMCTB.

Pacuémmnvie 3adauu. BpluucieHuss N0 YypaBHEHUIO XMMHUYECKOM peakuuu (Maccbl, 00b&Ma,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM MPOJYKTa peaklUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamye oprannyeckne coeinHeHUs!

[IpenenbHble OJHOATOMHBIE COUPTH. METaHOI U ATaHOI: CTPOEHUE, PU3NYECKUE U XMUMHUYECKUE
CBOMCTBa (peaklUMM C AaKTUBHBIMM MeETaJlJlaMH, TaJOre€HOBOJOpOJIaMH, TOpPEHHUE), INPUMEHEHHE.
BonoponHsie cBsi3u Mex 1y MOJIEKyJIaMH CIIUPTOB. JeficTBHe MeTaHOJIa U 3TaHOJIa Ha OPraHU3M YeI0BeKa.

MHoroaToMHble CHHMPTHI. DTUJICHIVIMKONb U TIULEPUH: CTpOeHHE, (U3NYECKHEe U XHUMHYECKUe
CBOWCTBa (B3aMMOJAEHUCTBUE CO LIETOYHBIMU MeETaJlaMH, KaueCTBEHHAas peaklMs Ha MHOTOaTOMHBIE
cnupThl). JlecTBUE HAa OpraHu3M yesoBeka. [IpuMeHeHne riuepruHa u 3TUIICHTITUKOJIS.

@deHoN: CTpOeHHE MOJEKYJbl, (U3MYeCKHMe M XMMHUYECKHe CBOMCTBA. TOKCHMYHOCTH (peHoua.
[Ipumenenue denomna.

Anbaeruabl u xkemonvl. OOpMaNbIETU]l, alleTaJbAECTU: CTPOCHHE, (PU3HUECKHEe U XMUMHUYECKHE
CBOMCTBA (pEeaKIMKU OKUCICHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMH), TOJyY€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE IIpeIeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAas U YKCYCHasl KUCIIOTBI: CTPOEHUE,
¢usnyeckre U XMMUYECKHEe CBOMCTBA (CBOMCTBA, 0OIIME Ui Kjlacca KUCIOT, PeakUus dTepu(HUKalun),
nojry4eHue u npuMeHeHue. CreaprHoBast M OJICMHOBAs KUCIIOTHI KaK MPEeACTaBUTENH BBICIINX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe eicTBHUE.

CrnoxHble 3(Upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'Maponu3 ciioxHBIX 3¢upos. JXKupsl.
I'mpponus xupos. [IpumeneHne xupoB. buosornaeckas posab KUPOB.

VYrneBonpl: cocrtaB, kKiaccuukanus yriaeBojoB (MOHO-, AU- W Toimcaxapuabl). [mrokoza —
MPOCTEHIINI MOHOCaXapu: OCOOEHHOCTU CTPOEHUS MOJEKYJbl, (U3HUECKUe U XMMUYECKHE CBOWCTBA
(B3aumoneiictBue ¢ runpokcunom meau(Il), oxucnenne amMmmuadnbIM pacTBopoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIOKO3bl), HAXOXKICHUE B NPHUPOJE, NPUMEHEHHE, OMOIIOTHYEeCKas pOJlb.
®dorocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u nesutosao3a Kak IpupoHblie moauMepbl. CTpoeHrne KpaxMaia 1 HeJuTio103bl. duszndeckue
U XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAaYeCTBEHHAs! PeaKus C HOJIOM).



DKcrepuMEeHTAIbHBIE METObl U3YUYEHHUS BEIIECTB U UX MPEBpallleHUuI: TPOBeeHHEe, Ha0I0IeHUE U
OMHUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIC PEAKIMU OJHOATOMHBIX
cnupToB (OKHCIIeHHE 3TaHona okcuaoM meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOJACHCTBUE IIIMIIEPUHA
¢ ruapokcunom Mmeau(ll)), anprernnoB (OKHCICHHE aMMHAadyHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcugom menu(Il), B3ammoneiicTBhe Kpaxmala ¢ HOJIOM), TPOBEIACHHE MPAKTHYECKOH pabOTHI:
CBOMCTBA pacTBOpa YKCYCHOU KHMCIIOTBHI.

Pacuémmnuie 3a0auu.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIHYECTBA HCXOIHOTO
BELIECTBA WJIM MPOJAYKTAa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO M3 MCXOAHBIX
BELIECTB UM MPOAYKTOB PEAKIIUHN).

A3oTcoaep:kalye OpraHnyecKkne coeiMHeHusl.

AMMHOKHUCIIOTHI KaKk aM(pOTepHbIE OpraHndeckue coequuenus. usnyeckrue 1 XuMHUYECKUE CBOWCTBA
aMUHOKHCIIOT (Ha MpuMepe rauiMHa). buonornyeckoe 3naueHue aMuHOKUACIOT. [lenTuapr.

benku kak npupoiHbIE BEICOKOMOJIEKYJISIpHBIE coennHenus. [lepBudHas, BTopuuHass ¥ TPETHUHAS
CTpYKTypa OenKoB. XMMHUYECKHE CBOMCTBA OEIKOB: TUAPONIN3, JCHATYpallls, KaYeCTBEHHbIC PEaKIUu Ha
OeNKH.

DKcrepuMEHTAIbHBIE METObI U3YUEHHUs BEIIECTB M WX IMPEBpALICHUI: HAOIIOIEHUE U ONMCAaHUE
JI€MOHCTPAIIMOHHBIX OIBITOB: JeHATYpalus OCJIKOB MIPU HArPeBaHHH, [BETHBIC PEAKIIUU OEIKOB.

BricokomosiekyJIsipHbIE COeTUHEHUS

OCHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COSUHEHUN: MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, CTENEHb [OJIMMEPU3ALMH, CpEeIHAs MoJeKyisipHas Macca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COESAMHEHUH - TTOJMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

DKcrepuMeHTAIbHBIE METOIbl U3YYEHHUS BEIIECTB U UX MPEBPAIlIEHUI: 03HAKOMIIEHHE C 00pa3aMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

Mesicnpeomemmnuie céasu.

Peanuzaiust MeXnpeAMETHBIX CBSI3e MNpU H3y4yeHUH opranuueckod xumuu B 10 kmacce
OCYIIIECTBISIETCS Yepe3 UCIHOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK W TMOHATHH,
SIBJISTFOLITUX CST CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE IOHATHS: SIBICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJ1accuuKalus, NepruoJuIHOCTb, Ha0II0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

®dusuka: marepusi, SHEpPIus, Macca, aToM, OJJIEKTPOH, MOJEKyJa, IHEPreTUYeCKUd YpOBEHbD,
BEIIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSIHHE BellecTBa, (M3MUYECKUE BEIUYMHBI U EIUHUIBI UX
U3MEPEHHUS.

buonorus: kierka, opranusm, onochepa, 0OMeH BelIeCTB B opranuzme, (OTOCUHTE3, OMOIOTHUECKU
aKTUBHBIE BellecTBa (O€IKH, YTIIEBOIBI, JKUPBI, (PEPMEHTHI).

['eorpadus: MuHEpaBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOTTAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorHs: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO THTAHHS, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIC M KOCMETHYECKHUE MPEeTapaThl, MAaTEPHUANIBl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KVIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHMHU

XuMu4ueckuil 3meMeHT. AToM. SImpo aToMa, M30TONBL. DJICKTPOHHAS 000J0YKa. DHEPreTHUYCeCKHE
YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 31eMeHThI. OCOOEHHOCTH paclpeaeTCHHS YJICKTPOHOB
0 OpOUTAIISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPUOIO0B. DICKTPOHHAS KOHPUTYpaIHs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuogmyeckas cucrema xumuueckux snemeHtoB J[. M. Menpaeneena.
CBs3b nepuoauyeckoro 3akona u Ilepuoanyeckoii cucrembl xumuyeckux 3neMenToB JI. . Menpaeneesa ¢
COBPEMEHHOU TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOKHBIX BEIECTB IO TPYIIaM U MepruoiaM. 3HaueHue MepHoJUIeCKOro
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKasi CBA3b. Buabpl XuMHUueckoi CBs3M (KOBaJEHTHAs HEMOJSpHAs U
MOJISIpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa30BaHMsI KOBAJEHTHOM XHUMHUYECKON CBS3U
(oOMEHHBI M JTIOHOPHO-aKLENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTBA.
THunbl KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALNIMYECKON PEIIETKH.

[TonsiTe 0 nucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOMHBIE pacTBOPbI. MaccoBas 0J1s BelllecTBa
B pacTBOpE.

Knaccugpukanusa HeopraHmyeckux coeauHeHuil. HomeHkiaTypa HEOpraHM4eCKHX BEIECTB.
['eneTnveckast CBSI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAICKALTUX K PA3TUIHBIM KJIACCAM.

Xumunyeckas peakuus. Kinaccupukanys XuMUYECKUX peaklMii B HEOPraHMUECKON U OpraHu4ecKon
XUMUU. 3aKOH COXPaHEHHS MACChI BEIIECTB, 3aKOH COXPAaHEHHUS U PEBPAIEHUS SHEPTUH [TPU XUMUYECKUX
peaKuusx.

CkopocThb peakiiuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (hakTopoB. OOpaTuMble peakiui. XUMHUYECKOe
paBHOBecue. DaKTOPBI, BIUSIOUIME HA COCTOSITHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle Hlatense.

DnexTponuTuyeckas nucconnanus. CUibHbIE U cialbie 3IeKTpoiauThl. Cpefa BOIHBIX pacTBOPOB
BEIIIECTB: KUCHasi, HEUTpabHas, IIEJI0YHAsI.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

DKCNEepUMEHTAIBHBIE METOJIbI M3YYEHUS BEIIECTB W WX MPEBpAIICHUIN: JEMOHCTpAIMs TaOJIHUIL
«Ilepuoanueckas cucremMa xumuueckux osnemeHTtoB JI. M. MengeneeBa», H3ydyeHHE MOJENEH
KPUCTAINTMYECKUX PEIIETOK, HAONIO/IEHHE W OMHCAHHE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(pa3noxeHue Mepokcuaa BOAOPOAA B MPHUCYTCTBUU KaTalld3aTopa, ONPEIEICHHE Cpelbl PacTBOPOB
BEIIECTB C TIOMOIIbIO YHUBEPCAILHOTO WHIMKATOPA, pEaKIHH HWOHHOTO OOMEHa), MpPOBEIACHHE
MPAKTUIECKON paboThl «BrnusHue pa3nudHbiX PaKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITUNY.

Pacuémmnuie 3a0auu.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI, paCUETHI
C CTIOJIb30BAaHUEM TIOHSTHUS «MAacCOBas JI0JIS1 BEIECTBAY.

Heopranuueckasi xummus

Hewmeramnsl. Ilonoxenne nemeramios B Ilepuoanueckoil cucreme XxumMudeckux anemeHtos 1. W.
MenzeneeBa U OCOOEHHOCTH CTpOeHUS aTomMoB. (Du3MyYeckre CBOWCTBA HEMETAIOB. AJJIOTPOIMHS
HEMETAJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepoaa).
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XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (IaJIOr€HOB, Cephl, a30Ta, (pocdopa, yriaepona u
KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEINHEHUN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenue meramoB B Ilepuogudeckoil cucreme XUMHYecKuX anemeHToB /[[. .
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. O0mue gusudeckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUN Pl HAIIPSDKEHUN METaIIIOB.

XHWMHYECKUE CBOMCTBA BAKHEUIITUX METAUIOB (HATPUM, KU, KAJIbIIUA, MarHUH, ATFIOMUHUHN, IIUHK,
XPpOM, 7K€JI€30, MEJIb) U UX COCAMHEHUII.

OOu1e criocoObl oayyeHHst MeTayuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJBl M3YyYEHUs BEIIECTB M HX IPEBPAILEHUN: H3YyYEHUE KOJICKLUU
«MeTamibl ¥ CIUIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHE SKCIIEPHUMEHTAIBHBIX 3ajad, HaONIoJeHUe |
ONMCAaHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHE THIPOKCHUIA AFOMUHUA C
pacTBOpamMH KUCJIOT U LIEJI0YEH, KaUECTBEHHbIE PEAKIIMU HA KATUOHBI METAJUIOB).

Pacuémmnuwie 3a0auu.

Pacuérhl Macchl BeliecTBa WM 00bEMA Ta30B 10 U3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce WIH
00BbEMY OJJHOTO U3 YYAaCTBYIOIMX B PEAKIMU BELIECTB, pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLMH, €CIIU OJHO U3 BEIECTB UMEET IIPUMECH.

XuMUA U )KU3Hb

Ponb xumun B 00ecriedeHH 3K0I0IrMUECKOM, SHEPreTHYEeCKON U MUILEBOM 0€30I1aCHOCTH, pa3BUTUU
MeauuHbL. [IoHATHE 0 HAyYHBIX METOAAX O3HAHUS BEIIECTB U XUMUUYECKUX PEaKLU.

[IpencraBinenust 00 OOUIMX HAayyHbIX MPUHIMIIAX POMBIIIJIEHHOIO [OJIYYE€HUS Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BELIECTB U MAaTEpUAIOB: Ba)XKHEWIINE KOHCTPYKIMOHHBIE MaTEepHUabl,
CTPOMTENIbHBIE MaTEPHUAJIbl, KPACKHU, CTEKJIO, KEpaMUKa, MaTEpHabl Ui SJIEKTPOHUKH, HAHOMAaTEpHaJbl,
OpraHUYecKue U MUHEpalbHbIe y100peHus.

XuMHUsl U 30pOBbE 4YEJIOBEKAa: IPaBWJIAa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBUia
0€30I1acHOT0 UCIIOIB30BAHUS IPENapaToB OBITOBOI XMMHH B IOBCEAHEBHOM KHU3HH.

Meoswcnpeomemmnunie ceasu.

Peanu3zanus MexXnpeaMeTHBIX CBsI3el MpU U3yUeHUH 00IIel 1 HeopraHuueckoi xumuu B 11 kmnacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOLIUX E€CTECTBEHHO-HAYYHBIX MOHSITHM, TaK W TMOHATHH,
SBJIIOIIMXCS] CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'O 1IMKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE TOHATHS: HAYUYHBINA (DaKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CHHTES,
KJaccu(ukanus, NepuoAnIHOCTb, HaOJII0IEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, SIBICHHE.

®dusuka: MaTepus, DOHEprus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, H30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE
BelIecTBa, (pU3nUecKre BETUYUHBI U €IUHUILBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opranusm, sKkocucrTeMa, ouocepa, MaKpo- U MUKPO3JIEMEHTHI, BUTAMUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/JIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorua: XUMHYECKas MPOMBIIIEHHOCTb, METAJULYprusi, NPOU3BOACTBO CTPOMTEIBHBIX
MaTepHalioB, CEIbCKOXO3SHCTBEHHOE MPOM3BOJCTBO, MHUIIEBAas MPOMBIIUIEHHOCTb, (hapMaleBTHUECKas
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHMYECKUX IpPENapaToB, IMPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTEpUAJIOB, AIEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMA IIPOI'PAMMBLI IO XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAIOIIMMUCS TPOTpaMM
cpemHero oOmero o0pa3oBaHUs (JTUYHOCTHBIM, METaNpeIMETHBIM H TpeaMeTHbiM). HayuHo-
METOJIMYECKOM OCHOBOHM ISl pa3pabOTKMU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMS MPOTPAMM CPEIHEro
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-AESATENBHOCTHBIM MOAX0J0M B CTPYKTYpPE JIMYHOCTHBIX PE3YJIBTATOB
OCBOGHUSI TIpeaMeTa «XUMHUS» Ha YpOBHE CpedHero oOimiero oOpa3oBaHUS BBIJICIEHBI CIEAYIONIUE
COCTaBJISIIOLIHE:

0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKOMN TPa)TaHCKON UJICHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPEIEIICHHIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

L[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIECHHOCTEH U
UCTOPUYECKHUX TPAIUIUil 0230BOI HAYKU XUMHUH,

TOTOBHOCTh U CIHOCOOHOCTH OOYyYaromuxcs PyKOBOACTBOBATHCA B CBOEH JEATEILHOCTH IEHHOCTHO-
CMBICJIIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJU4he TMPABOCO3HAHMS HDKOJIOTHUYECKOM KyIbTYpbl M CHOCOOHOCTH CTaBUTh IEIH H CTPOHUTH
KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOCHMS MpeaMera «XUMUs» JOCTUTAIOTCS B €IMHCTBE Y4YeOHOU U
BOCITUTATEILHON NIEATETHHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMHU, COIIMOKYIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCHUUCKOTO TPaKJAHCKOTO OOIIeCTBa, MPHUHSTHIMH B
oOmiecTBe HOpPMaMH W TpaBHJIAMU TIOBEJIEHHUS, CIOCOOCTBYIOIIMMH IpOIlECCaM CaMOIIO3HAHUSA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMmeTa «XHUMHs» OTpakaioT CHOPMUPOBAHHOCTH OMBITA
MO3HABATENIBHON U MPAKTHUECKON AESITeNbHOCTH OOYYaIOIIMXCsl M0 pealn3alii MPUHITHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUsI O0YUYaAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaXKEHHUS K 3aKOHY U
MIPaBOTIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MPaBUJIaX MEXINYHOCTHBIX OTHOIIEHUHN B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW AEATEIHHOCTH MPHU CO3JAaHUHM Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHUKY U apTYMEHTBI APYTUX MPU aHATN3e
Pa3IMYHBIX BUJIOB YU€OHOU JCSITEIHHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMA:

IIEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBa)KEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU U TIPAKTUIECKOTO MPUMEHEHHS XUMHUH, OCO3HAHUS
TOTO, UTO JIOCTHKEHHS HAyKH €CTh pe3ylbTaT JUIMTEIbHBIX HAONIOACHHUN, KPOMOTIMBBIX
AKCMEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHMBOB B TMOJIYYCHHH W TOCIEAYIONIEM aHaimu3e WH(OpMamuud o
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;
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3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIINH, CBI3aHHBIC C XUMUYECKUMU SIBIICHUSIMU, U IPUHAUMATh OCO3HAHHBIC
pelieHus, OpUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE MOBEJCHUE U MOCTYIKM CBOMX TOBAPUIIEH C MO3UIMNA HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUIN ITHX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS [EHHOCTEN 3J0pOBOro M 0e30macHoro odpasza >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOMIoieHHsT IpaBUJl G€30MacHOr0 OOpaleHHs] ¢ BeUIeCTBaMHU B OBITY, MMOBCEAHEBHOM >XU3HU U B
TPYZOBOM AEATEIBHOCTH;

MMOHUMAHUS IEHHOCTH TMpPaBUJl HMHAUBHUAYAJTBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TOBEIACHUS B
CUTYaIHSIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUI W HENPHUSTHS BPEIAHBIX MPUBBIUCK (YIMOTPEOJICHUS ATKOTOJIS, HAPKOTHKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIbCKON AESITENbHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESATEIIHOCTH;

YCTAaHOBKHM HA aKTHMBHOE Y4acTHE B PEUICHUU MPAKTHUYECKUX 3aJ1ay COIMATbHOW HAINpaBICHHOCTH (B
pamMKax CBOEro Kjiacca, LIKOJIbI);

MHTEpeca K TMPAKTHUYECKOMY H3YYEHHUIO mpodeccwii pa3iTudHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH TI0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HHIUBHIYalbHOM TpaeKTOpuK 00pa3oBaHus, Oyayiei npodeccuun
U peajn3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEel 00IIIecTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTMUYECKHU 11€JIECO00PAa3HOr0 OTHOUIEHMS K MPHUPOJAE, KaK UCTOUYHUKY CYIIECTBOBAHUS XU3HHU Ha
3emie;

MMOHUMAaHHUSI T7100a7IbHOI0 XapaKTepa 3KOJOTHUYECKUX MPOOIeM, BIUSHUSI SKOHOMUYECKUX IIPOIIECCOB Ha
COCTOSIHUE MPHUPOTHON U COUATIBHOU CPEJIbI;

OCO3HAaHUS HEOOXOAMMOCTH WCIOIb30BAaHUS JOCTHKEHUM XHMMHUU [JJIS PEIIEHUs BOIPOCOB
palMOHAIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOTO HEMPUATUS ACHCTBUMN, MPUHOCAUIMX BPEA OKPYKAKOIIEW NPUPOIHOM cpene, YMEHHs
MIPOTHO3UPOBATh HEONArOMPHATHBIE AKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMAECMBIX JCUCTBUNA W
MpeA0TBpaIIaTh UX;

HaJU4Hsl Pa3BUTOTO SKOJOTHYECKOTO MBINIICHHUS, SKOJOTHUECKOW KYJIBTYPHI, OIbBITA JACSITEIHHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  pPYKOBOACTBOBATHCI HMH B  TIO3HABATEIHHOM,
KOMMYHUKATUBHOHN M COITUATIBHOM MTPAKTHUKE, CITOCOOHOCTH M YMEHUS aKTUBHO TPOTUBOCTOSITH MICOJIOTHHN
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U

OOIIECTBEHHOH NMPaKTHKH;
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MIOHUMAaHMsl ClIEUU(PHUKUA XUMHUM KaK HayKd, OCO3HaHMA €€ posid B (JOPMUPOBAHMM PaLlMOHAIBHOIO
HAYYHOI'O MBIIUICHHS, CO3AaHUM IEJIOCTHOTO HPEACTABICHUS 00 OKPYXKAIOLUIEM MHUpE KaK O €JUHCTBE
IPUPOJBI U YeNIOBeKa, B MO3HAHWUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MPOOJIEeM COXpaHEHUs
IIPUPOIHOTO PABHOBECHS;

yOSXIEHHOCTH B 0C000# 3HAYMMOCTH XMMHU JJIS1 COBPEMEHHOHN IIMBUIIM3AIMU: B €€ TYMaHHCTUYECKON
HANpPaBICHHOCTH M BAXHOM pOJIM B CO3JAaHUM HOBOHM 0a3bl MaTepUANbHON KyJIbTYpbl, DPEUICHUU
r7100aIbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPhEBOM, SHEPreTHUECKON, MHUILEBONH U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHM MEAMLMHBI, O0ECIIEYEHUH YCIOBHM YCIEUIHOrO Tpylaa H
HKOJIOTUYECKU KOM(POPTHOM KHU3HHU KaXKAO0T0 WiIeHa O0ILEeCTBa;

€CTECTBECHHO-HAYYHOM I'PaMOTHOCTH: IOHMMAHHS CYIIHOCTU METOAOB ITO3HAHMS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJB30BaTh IOJy4aeMble 3HAHUS JJIS aHadu3a M OOBSICHEHHS
SBJIGHUN OKpY)KAIOLEro MUPA U IPOUCXOISAIIMX B HEM H3MEHEHUH, yMEHHUs JejaTh O00OOCHOBAaHHBIE
3aKJIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIMXCS JAHHBIX C LENBI0 TOJYYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO MCII0JIb30BaTh XUMUUYECKHE 3HAHUS JIJIs peIlieHHs] TPO0JIeM B peallbHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpPECca K NO3HAHUIO U HCCIIEN0BATENIBCKON JESATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpPa30BaHUIO M €caMOOOpa30BaHMIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU IOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHI
MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHUS ydeOHOTro mpeamera «XHMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUILTHHAPHBIE
(MexmpeMeTHbIC) OOIICHAayYHbIC TMOHATHS, OTPa)KAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crienu(UKy METOJIOB MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HAayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SIBJICHHE, TIPOLIECC, CUCTEeMa, HAy4YHBIM (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIieIoBaHKe, HaOII0ICHUE, U3MEPEHHUE, IKCIICPUMEHT U IPyTHUe);
yYHUBEpcaJbHble YydeOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKAaTUBHbBIE, pErYJISTUBHbBIE),
oOecrieunBaroniye ¢GopMupoBaHue (OYHKIIMOHATILHOW TPAaMOTHOCTH M COIMAJIBHOM KOMIETEHIIUU
oOyJaromuxcs;
CIOCOOHOCTh O0YYAKOIINUXCS HMCIOJB30BaTh OCBOCHHBIC MEXKIUCIMILTMHAPHBIC, MUPOBO33PCHUECKUE
3HaHUS M YHUBEPCAJIbHbBIC YUeOHbIC ICHCTBUS B TIO3HABATEIILHOM U COITUAIBHON TIPAKTHKE.
MertanpeaMeTHbIe  pe3ylbTaThl  OTPAKAIOT  OBJIAJICHUE  YHHUBEPCAJIbHBIMH  y4COHBIMHU
IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHHMH.
OBJIaI[eHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHbllel Mmo3HaBaTCJIbHbBIMU IleﬁCTBHﬂMH:
1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:
CaMOCTOSITENILHO (DOPMYTHUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENENIATh LEMH JEATSIBHOCTH, 3a/aBas IMapaMeTPbl M KPUTEPUH HX JIOCTHIKEHHS, COOTHOCHUTH
Pe3ybTATHI JACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;
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UCIOJb30BaTh MIPU OCBOEHUM 3HAHUN NMPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIENATh XapaKTepHbIE
IIPU3HAKU TOHATUN M yCTAHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS AJIS
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIACCU(DUKALMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTb JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JACIYKTUBHBIE, II0 AHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U NPOTUBOPEYMsS B pacCMaTPUBAEMBIX SBJICHUAX, (OPMYIMPOBATH BBIBOJBI U
3aKIIIOYCHUS;

IPUMEHATh B IPOLIECCE IMO3HAHMSA, MCIOJIb3yEMble B XHMHUHM CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJIENIbHBIE MPEICTABICHUS — XMMHUYECKMH 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
bopmyna, ypaBHEHHE XUMHUYECKON PEAKIIMH — IPU PEUICHUH Y4EOHBIX MO3HABATEIBHBIX U MPAKTHIECKUX
3a/1a4, MPUMEHITh Ha3BaHHbIE MOJEJIbHBIC NPEACTABICHUS AJIs BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUI.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

¢dbopMyIMpoBaTh LEJNUW U 337ayd HMCCIEIOBAHUSA, MCIOJIb30BaTh IOCTABICHHBIE M CaMOCTOSITEIbHO
c(OpMyJIHpOBaHHBIE BONPOCHl B KayecTBE MHCTPYMEHTAa IO3HAHUSA M OCHOBBI Ui (HPOPMUPOBAHUS
TUIIOTE3BI 110 MPOBEPKE MPaBUIIBHOCTH BbICKA3bIBAEMBbIX CYXIECHUMH;

BJIa/IETh HABBIKAMU CAMOCTOSITEJILHOIO IUIAHWPOBAHUSA U MPOBEIACHUSI YUEHUUYECKUX SKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUSI HAOIIOJATh 32 XOJOM IIPOIECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATH €T0
pe3yabTar, (GopMyIHpoBaTh OOOOMIEHHS W BBIBOABI OTHOCHUTEIFHO JOCTOBEPHOCTH pE3YJIbTAaTOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

NpUOOpETaTh OMBIT YYEHHUUECKOW HCCIIEOBATENIbCKOM M IMPOEKTHOW JAEATeNbHOCTH, MPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIlEHHUs] MPAaKTUYEeCKUX 3a7ad,
IMPUMEHEHHIO Pa3IMYHbIX METOAO0B MIO3HAHUS.

3) paGora ¢ nnpopmanmeii:

OPUEHTUPOBATbCSI B PA3JIMYHBIX MCTOYHUKAX WHGoOpManUK (HAy4yHO-MOMYJsipHAs JMTEparypa
XUMHUYECKOTO COJIEp’KaHus, CIIpaBOYHbIe TOCOOMS, pecypcehl MIHTepHeTa), aHanu3upoBaTh HH(GOPMAIUIO
pa3IMyYHbIX BUAOB M (OpPM NPEICTaBICHMs, KPUTHUECKH OLIEHMBAaTh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(GbopMyNIMpoBaTh 3amMpoChl U MPUMEHATHh Pa3IMYHbIE METOJABI NPHU IMOMCKE W OTOOpe MH(pOpMaluwy,
HE00XO0AUMOM 15l BBITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

NpUOOPETaTh OMBIT UCMOIb30BAHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTHUI M Pa3JIMYHBIX
ITOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (OpMY HpeicTaBieHus HH(popMalMK (CXeMbl, TpaduKy,
JyarpamMmbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAy4YHBIH S3BbIK B KadecTBE CpeAcTBa Ipu paboTe ¢ XUMHUYECKOM HHpopmarmeil:
MPUMEHTh MeXNpeaMeTHble ((u3nueckue W MaTeMaTH4eCcKHe) 3HAaKU U CHUMBOJBI, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B X0/1€ AUAJIOTa U/WIN JUCKYCCHH, BHICKa3bIBATh

uzaeu, GopMyJIMpoBaTh CBOH MPEATI0KEHUS OTHOCUTEIIBHO BBIMOJIHEHUS MPEI0KEHHON 3a/1auu;
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BBICTYIaTh ~C IPE3CHTALMEN  PEe3yJbTaTOB  IIO3HABATEIIBHOW  JESATENBHOCTH, IOJYYECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUH XUMHYECKOTIO HSKCIEPUMEHTA,
IIPAKTUYECKON pabOThl IO MCCIIEA0BAHUIO CBOWCTB U3yYaeMBbIX BEILLECTB, PeaIM3alui y4eOHOro IpoeKTa
1 (hopMyITHpOBaTh BBIBOJIBI IO PE3yabTaTaM MPOBEACHHBIX HCCIEIOBAHUHN MTyTEM COTIIACOBAHMSI TIO3HIIHIA
B X0/JIe 00CYXIeHHUs 1 0OMeHa MHEHUSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU 1€CTBUAMM:

CaMOCTOATENIbHO TUIAHUPOBATh U OCYLIECTBIISATH CBOIO ITO3HABATEIIBHYIO JIEATEIbHOCTD, ONpPENEIss e€
LEeIH U 33/1a4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHUPOBATh MPEAiaraeMblil aaropuTm
JEHCTBUI NMpU BBHIMOJIHEHUH YU4EOHBIX M MCCIIEI0BAaTENbCKUX 3a/1a4, BBIOUpaTh Hanbosee 3(pPeKTUBHBIM
croco0 UX perieHust ¢ yu€ToM MOJIyYEeHUs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AECATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKU.

IHNPEAMETHBIE PE3YJBTATbBI

10 KJIACC
IIpenMeTHbIe pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckasl XUMUs» OTPaXaroT:
c(OPMHUPOBAHHOCTh MPEACTABICHUN O XMMHUYECKON COCTaBIISIOIIEH €CTECTBEHHO-HAyYHOW KapTHUHBI
MUpPA, POJIM XUMUHU B TIO3HAHUM SIBJIICHUH MPUPOJIbl, B (GOPMUPOBAHUM MBILUIEHUS U KYJIbTYpPbl JUYHOCTH,
e¢ (yHKIMOHAIBHON T'PAaMOTHOCTH, HEOOXOAMMOM /JIsl PEUICHUsT MPAKTHYECKUX 3a/1a4 U SKOJIOTUYECKH
00OCHOBaHHOT'O OTHOIIEHHSI K CBOEMY 3/10pPOBBIO U IPUPOAHON Cpere;

BJIQ/ICHUE CHUCTEMOW XHUMHUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraloIINe IOHATHUS
(XMMMYECKMI ~ JJE€MEHT, aTOM, DJJEeKTpOHHas oO0OJOYKa aTroma, MOJIEKyJa, BaJeHTHOCTb,
AJIEKTPOOTPHUILIATEILHOCTh, XUMHUYECKasi CBsA3b, CTPYKTypHast (Gopmyna (pa3BépHyTas M COKpalléHHas),
MOJIb, MOJISIpHasl Macca, MOJISIPHBIH 0O0BEM, YIIepoaHBIH ckeneT, (yHKIMOHANbHAs TpyIma, pajukal,
MU30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOPOX U a30TCOJEpIKaIINeE
COEMHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS); TEOPUU U
3aKOHBI (TEOPHsI CTPOCHUS OpraHuyeckux BeniecTs A. M. ByTiepoBa, 3ak0oH cOXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XUMHHM; MHPOBO33PEHYECKHE 3HAHUs, JIeKallle B OCHOBE
MOHUMAaHUsI TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBICHUH, (DAKTOJIOTMUECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIOIb30BAaHUM BAaKHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOH 1€ATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUHN BBIABIATH XapaKTepHbIE NPU3HAKA MOHATHUH, YCTaHABIUBATh MX
B3alMOCBSA3b, HCIIOJI30BATh COOTBETCTBYIOIIME TMOHATUS IPU OINUCAHUU COCTaBa, CTPOEHUS W
MIPEBPALIEHUI OPraHNYECKUX COEINHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIIOIB30BaTh XUMUUECKYIO CUMBOJIUKY JJIsl COCTABJICHHUS MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) POPMYIT OpraHMYECKUX BELIECTB U YPABHEHUN XUMUYECKUX
peaxkuuii, U3roTaBINBaTh MOAEIN MOJIEKYJI OPraHMYECKHUX BEIIECTB JUIsl MJUTFOCTPALIMU UX XUMHUYECKOTO 1
MIPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MPUHAJIEKHOCTh U3yYEHHBIX OPraHMYECKUX BEUIECTB IO
UX COCTaBY M CTPOEHHUIO K OIpPENe]IEHHOMY KIAcCy/TpyIe COeAWHEHHH (YTriIeBOIOPOJIbl, KUCIOPOI U
a30TcoJiepKalllie COCTUHEHHUS, BBICOKOMOJIEKYJISIpHBIE COEIMHEHMs), JaBaTb UM Ha3BaHUS II0
cucremarnyeckol HomeHknarype (IUPAC), a taxke NpUBOIUTH TPUBUAIbHBIE HA3BaHUS OTIEJIBHBIX
OpPraHUYECKUX BEWIeCTB (ITWUJICH, NPONHIEH, aleTHICH, ATHJICHIIMKOIb, TIJMIEepuH, (eHo,
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dopmanpaerus, aneranbIerui, MypaBbUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa,
CTeapHHOBAs KMCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, eJUII0II03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPENENATh BHJBl XMUMHYECKOH CBSA3M B OPraHUYECKHX COCIUHEHUIX
(onuHapHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHHUS TEOPUHU CTPOCHHUSI OPraHUYEeCKHX BetiecTB A. M.
BytnepoBa amst 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS
Macchl BELECTB;

c(OPMHPOBAHHOCTb YMEHUI XapaKTEepPU30BaTh COCTaB, CTPOEHHUE, PU3NUECKUE U XUMUUYECKHE CBOMCTBA
TUIIMYHBIX IIPEACTAaBUTENEH pa3IMUHbIX KJIACCOB OPraHUYECKUX BEILECTB (METaH, 3TaH, 3TUJIEH, IIPOIUIIEH,
aneruieH, OyraaueH-1,3, merunOyraguen-1,3, GeH30i1, METaHOJ, 3TaHOJ, 3TUJICHIJIMKOJIb, IJIMLEPUH,
(beHon, aneTanpAeTua, MypaBbUHAas M YKCYCHAsI KUCIIOTBI, TIII0OK03a, KpaxMal, IEJUTI0I03a, aMUHOYKCYCHAsI
KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKAY HHMH YpPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHAYECKHX PEAKIUi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHKH YTIJIEBOJOPOIHOTO CHIpbA (HE(DTH,
OPUPOJHBII Tra3, yrojib), CHOCOOBI HX MepepabOTKU M MPAKTHUECKOEe MPUMEHEHHE MpPOAYKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTb YMEHHUI MIPOBOJUTH BBHIUMCIECHUS 110 XUMHUYECKUM YpaBHEHHIM (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM MPOJYKTa peaklUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUI BIIAJIETh CHCTEMON 3HAHHWI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHHMS,
UCTIOJB3YyEeMBbIX B XUMHUH NPH H3YyYCHWH BEIIECTB M XMMHUYECKUX SIBICHHH (HaOJIIOJEHUE, W3MEPEHHE,
HKCIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIB30BaTh CHCTEMHBIE XUMUYECKUE 3HAHUS JJISl IPUHSATHUS PEIICHUH
B KOHKPETHBIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX NPUMEHEHUEM;

c(OPMHPOBAHHOCTE yYMEHHUI COOMIOAATh TpaBWiIa MOJb30BaHMUA XMMHUYECKOM MOCYIOH U
1a00paTOpHBIM 000pY/ZOBaHHEM, a TakKe MpaBuiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHU C
MHCTPYKILHUSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUI NJIAHUPOBATh M BBHINOJHATE XUMUYECKUN SKCIIEPUMEHT (IIpeBpalleHus
OpPTaHUYECKUX BEIIECTB MPH HATPEBAHMU, TTOJYUYCHUE STHIICHA M W3YYEHUE €T0 CBOWCTB, KAUECTBEHHBIC
peaKIyu OpraHMYEeCKUX BEIIECTB, JACHATypanus OCNKOB IPH HArpEeBaHUH, IIBETHBIE PEAKIMU OCIKOB) B
COOTBETCTBHH C MPaBUJIAMH TEXHHKH OE30MACHOCTH MPU OOpalleHHH C BEIIECTBAMH M J1a00OpPaTOPHBIM
000pyZI0BaHUEM, TPEACTABIATh PE3YJIbTaThl XUMHUECKOTO IKCIEPUMEHTa B (hOpMe 3alnch ypaBHEHHHA
COOTBETCTBYIOLINX pPeakUuil 1 (HOpMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTUUECKU aHATU3UPOBATH XUMHUECKYIO0 HH(POPMALIUIO, TTOJIy4aeMYI0 U3
pa3HBIX HCTOYHHUKOB (CpesicTBa MaccoBoil nHpopmanu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIOAATh MPaBUiIa SKOJIOTUYECKH 1[€I1eCO00pa3HOro MOBEICHHs B ObITY
U TPYAOBOW NEATEIFHOCTH B IIETSIX COXPAHEHHUSI CBOETO 370POBbS M OKPY)KAIOMIEH MPUPOIHON Cpeipl,
OCO3HABAaTh OMACHOCTh BO3JICHCTBHS HA XHBBIE OPTraHU3MBI OINPEICIEHHBIX OPTraHWMYECKHX BEIIECTB,
noHnMasi cMbich mokasaress [1/IK, moscHATs Ha mpuMepax crmocoObl YMEHBIICHHS U TIPEIOTBPAIICHUS X
BPETHOTO BO3ACHUCTBUS Ha OPTaHU3M UYEIOBEKA;

Ui 00Y4YaloOUIMXCS ¢ OrPaHMYCHHBIMH BO3MOXHOCTSMHU 3J0POBBS: YMEHHE NMPHUMEHATh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUM;

IUISL CJIETIBIX U CIa0OBHIAIIMX OOYYarOIIMXCs: YMEHHUE HCIOJIb30BaTh PEIbePHO-TOYCUHYIO CUCTEMY
obo3nauenuii JI. bpains i 3anucu XUMUYECKUX (GOPMYIL.
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11 KITIACC
[IpenmMeTHBIE pe3ybTaThl OCBOEHU Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:
c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: 0 XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHON KapTUHBI
MUpa, POJIU XUMHH B TIO3HAHHUU SIBIICHUH TIPUPOJIbI, B JOPMUPOBAHUN MBIIUICHHUS W KYJIbTYPhl TUYHOCTH,
e¢ (yHKIMOHAIBHON I'PAMOTHOCTH, HEOOXOAMMOM /IJIsl PELICHUsI MPAKTHUYECKUX 3a/1a4 U SKOJIOTUYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BJIAJICHUE CHUCTEMOM XHWMHMYECKUX 3HAHHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATaloIINe IOHATHUS
(XMMUYeCKull 3JIEMEeHT, aTOM, H30TOIl, S-, P-, d- EKTPOHHbIE OPOUTAIM aTOMOB, UOH, MOJIEKYJa, MOJIb,
MOJIIpHBIA 00BEM, BaJIGHTHOCTb, 3JEKTPOOTPULATENILHOCTb, CTEMEHb OKHCIICHUS, XUMHYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPUCTAJUIMYECKAsT PEIIETKA, TUIbl XUMHYECKHX
peakuuii, pacTBOp, JJIEKTPOJIMUTHI, HEICKTPOIMUTHI, JJICKTPOIUTHYECKAs IUCCOLMALNS, OKHCIUTEIb,
BOCCTAHOBHUTEIb, CKOPOCTh XUMUYECKON PEAKINH, XMMUUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON Jucconnaluu, nepuoandeckuii 3akon . M. MenneneeBa, 3aKOH COXPaHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHECHMSI U MPEBPAILICHHS SHEPTHH MPU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHNUS, JIEIKALME B OCHOBE TOHUMAaHUsI IPUYUHHOCTH
U CUCTEMHOCTU XMMUYECKUX SIBJICHHM, ()aKTOIIOTUYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYUYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEHIIMX HEOPraHMYEeCKHX BEHIECTB B OBITY U MPAKTHYECKOH
NEeSATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh yMCHHH BBISABIIATH XapaKTCPHbIC TIPU3HAKU TOHSITHHA, YCTaHABIMBATH WX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHS MPU ONMMCAHUM HEOPraHMYECKUX BEILIECTB U MX
IIPEBPAILCHHUI;

c(OPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYIO CHMBOJHMKY JJIsI COCTaBJi€HHS (GopMyl
BEIIECTB U YPaBHEHHUN XUMUUYECKUX peakiuii, cuctemarndeckyro HomeHkIarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMs OTIENbHBIX HEOPTraHMYECKUX BEUIECTB (YrapHbIM ras, YrJIeKHCIbIA ra3, aMMHUaK, raméHas
W3BECTh, HETrallI€Hast U3BECTh, MUTHEBAS COJA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENIESITh BAICHTHOCTh U CTEMEHb OKHCIECHUS XUMHUYECKHUX JIEMEHTOB
B COCIUHEHUSIX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOW CBS3M (KOBaJCHTHAas, MOHHAs, METAJUITMUECKas,
BOJIOPOJHAsI) B COEAMHEHMSIX, THUIl KPUCTAJUIMYECKOM pEIETKH KOHKPETHOIO BeIlecTBa (aToMHad,
MOJIEKYJISIpHAsi, WOHHAsl, METaJUIM4YecKas), XapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX
COCIMHCHHIL,

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH TNPUHAMJIEKHOCTh HEOPraHMYECKUX BELIECTB IO HX
COCTaBY K OMNpeAeNEHHOMY KIIACCy/TpyIIe COeNUHEHUH (ITPOCThIe BEIIECTBA — METAJUIBl U HEMETaJlbl,
OKCH/JIbI, OCHOBAaHHSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICH Tepuoaudeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKITUU;

c(OpMUPOBAHHOCTh YMEHHM XapaKTEpPU30BaTh JIEKTPOHHOE CTPOECHHE aTOMOB XUMHUUECKHX 3JIEMEHTOB
1-4 nepuopnos Ilepnoanueckoit cucremMbl XuMuueckux 35emMeHToB 1. . MenneneeBa, HCOJb3ysl HOHSATHS
«S-, p-, d-2JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKHE YPOBHIUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCAUHEHUM MO NepuoaaM H rpynmnaM [lepuonnyeckor cucTeMbl
XUMHYECKUX 31eMeHToB [l. 1. MeHaeneeBa;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3HU
MEK]1y HEOPraHUYE€CKMMHU BEIIECTBAMH C IIOMOILBIK YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLUN;
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C(OPMHPOBAHHOCTh YMECHHS KJIACCU(PHUIIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3IHMYHBIM MPHU3HAKAM
(uucy M COCTaBy pearupyrouiux BeHIeCTB, TEIIOBOMY 3((}eKTy peakuuu, HU3MEHEHHUIO CTereHei
OKHCJICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKLUH, YYACTHIO KaTalIu3aTopa);

c(OPMHPOBAHHOCTh yMEHHUH COCTaBISATh YPAaBHEHUS pEAKUUH pa3IMYHBIX THUIIOB, IOJHBIE |
COKpaIlEHHbIC YPAaBHEHHS PEaKIiii HOHHOTO 0OMEHA, yYUTHIBAs yCIOBHSL, IIPH KOTOPBIX 3TH PEAKIIUU UIYT
710 KOHIIA;

C(OPMHPOBAHHOCTh YMECHHUW IPOBOJUTH PEAKIMH, MOJATBEPXKAAIONIMNE KAYECTBCHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

C(OPMHPOBAHHOCTh YMEHHI PACKpPhIBATh CYHNIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHTEIBHBIX DPEaKIUi
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX PeaKIIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUH OT Pa3IHIHBIX
(bakTOpOB; XapakTep CMEUICHUS XWMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACUCTBUS
(mpunnun Jle [larense);

C(OPMHPOBAHHOCTh YMCHUH XapaKTepU30BaThb XUMHUECKUE TIPOIIECCHI, JIGKAIIUE B OCHOBE
MPOMBIIIICHHOTO MOJyYSHHSI CEPHON KHCIIOThI, aMMHUAKa, @ TAKXKe CPOPMHPOBAHHOCTH MPEIICTABICHHUH 00
OOIIMX HAyYHBIX MPHHIIUIIAX M SKOJIOTUYECKUX MPOOJIEMaxX XUMUYECKOTO IMPOU3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS C HMCIIOJb30BAaHHEM TOHSITHS «MAacCOBasi JOJISI
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MPH XUMHUYECKUX PEAKIUIX, MACChl BEIIECTBA HIIH
00bEMa ra3oB MO0 M3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 yYacTBYIOUIMX B
peaKkIuy BEUIeCTB, TEIJIOBOTO 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
MIPEBpAICHHSI U COXPAaHEHUS YHEPTUH;

C(OPMHPOBAHHOCTh yYMEHHI cOOMIOAAaTh TpaBWiIa TOJB30BAHMSA XHMHUYECKOHW TOCYIOH U
na0opaTOpHBIM 000pY/OBaHHEM, a TakKe MpaBuiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHU C
MHCTPYKIHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUI IJIAHUPOBATh M BBIMOJHATE XUMHUYECKUH SKCIEPHUMEHT (pa3iiokeHue
NEePOKCH/Ia BOAOPOAA B IPUCYTCTBUHU KaTaau3aTopa, ONpeieieHrue Cpeibl PACTBOPOB BEIIECTB € IOMOIIBIO
YHHUBEPCAIBFHOTO HWHIWKATOPA, BIMSHHAE PA3IHMYHBIX (PAKTOPOB HAa CKOPOCTh XWMHUYECKOHW pEaKIHy,
peaKIu HOHHOTO 0OMeHa, Ka4eCTBEHHBIE PEaKIINU Ha CyIb(aT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHWSI, PEeIICHHE YKCIIEPUMEHTATIBHBIX 3a/1a4 1Mo TeMaM «MeTtamtel»y 1 «HemeTamisr») B COOTBETCTBHH
C TIpaBMJIAMHU TEXHUKH OE30MACHOCTH TPH OOPAIEHUH C BEIIECTBAMH H JJAOOPaTOPHBIM 000pYyIOBaHUEM,
NPEJCTABIATh PE3YNbTAaThl XUMHUECKOTO IKCIIEPUMEHTa B (hOpMe 3allUCH YPAaBHEHUN COOTBETCTBYIOLIMX
peakiuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUUECKU AHATU3UPOBATH XUMHUECKYIO0 HH(POPMALIUIO, TOJIy4aeMYIO U3
Pa3HBIX HCTOYHHUKOB (CpPe/ICTBA MACCOBOIl KOMMYHUKALUHU, IHTEpHET U IpYTrux);

c(hOpMHUPOBAHHOCTh YMEHHUM COOTIOATH TIPaBUiIa YKOJIOTHIYECKHU 11eTIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYAOBOW NEATENLHOCTH B IIETSX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOMIEH MPHUPOTHON Cpemsl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha KMBBIE OPTAaHW3MBI OTPEACIEHHBIX BEIIECTB, TOHUMAs CMBICIH
nokazarens [1/IK, mosicHITh Ha mpuMepax CIOCOObl YMEHBIICHHS W TIPEIOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS Ha OPraHU3M YEJIOBEKa,;

Ul 00Y4YaIoOUIMXCSl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pOBBSI: YMEHHE MPUMEHSATh 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHU;
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IVl CJENbIX U CIa0OBUAALIMX OOYYaroIIMXCs: YMEHHUE HCIIOJIb30BaTh PEIbEPHO-TOYEUHYIO CUCTEMY
obo3Hauenuii JI. bpaiis 11 3armucu XUMHYECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE
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10 KJIACC
Ne HanmeHnoBaHMe pa3aeioB U TeM KoanuecTBo yacos JuiekTpoHHbIE (UG POBbIE)
n/n NPOrpamMMbl Bcero [Kontp-e |[IpakT-¢| 00pa3oBarebHbIe peCypChI
padoThl | padoThI
Paszgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
1.1 | [IpenMeT opraHu4YeCKOM XUMUU. 3 - - https://resh.edu.ru/subject/lesson/
Teopust cTpoeHUst OPraHNYECKUX 6149/start/170388/
coequHenunii A. M. byrneposa
Hroro no pasneny 3
Pa3znea 2. YrieBoaopoansl
21 | TpenebHbE VITCBOIODOLEI - ANKAHEL D) - - https://resh.edu.ru/subject/lesson/
| P YHICBOAOPOA 6151/start/149993/
HenpenenbHbie yrieBoaopob: - 1
2.2 et T AOPOA 5 https://resh.edu.ru/subject/29/
QJIKEHBI, aJIKAIMCHBI, AIIKUHBI
2.3 | ApoMaTu4ecKHe yrieBo10pOIbl 3 - - https://resh.edu.ru/subject/29/
[IpupoaHbie HCTOYHUKHU 1 -
2.4 PHpoL 3 https://resh.edu.ru/subject/29/
yIIIEBOJIOPOIOB U UX MepepaboTka
Hroro no pasneny 13
Paznen 3. Kucsopoacoaep:xaniue oprannyecKkue coeIuHeHust
3.1 | Couptel. ®eHon 3 - - https://resh.edu.ru/subject/29/
Anpaeruabl. KapOOHOBBIE KUCITOTHI. - 1
3.2 ACTHA P 6 https://resh.edu.ru/subject/29/
CrnoxHble 3¢upbl
3.3 | YrueBoasl 5 1 - https://resh.edu.ru/subject/29/
Hroro no pazgeay 14
Pa3nes 4. A3oTcoaepskanue OpraHu4ecKue coeJuHEeHHs
4.1 | AMuHBL. AMUHOKHCIOTHI. benku 3 - - https://resh.edu.ru/subject/29/
Hroro no pazaeny 3
Paspnen 5. BeicokomoJieKyIsipHbIe COCIUHEHUS
5.1 | Ilnactmaccel. Kayuyku. Bonokna 1 - - https://resh.edu.ru/subject/29/
Hroro no paszgeay 1
OBUIIEE KOJIMYECTBO YACOB I10 34 2 2

I[MTPOI'PAMME



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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11 KJIACC
KoandyecTBO 9acoB
Haumenopanue K 1 DJieKTpOHHBIE (IN(PPOBDBIE)
Nen/m | pasaenon u Tem Bee opo . 00 2130[:32Te.1'll>l-lli:e [e)c ChbI
TPOrPaMMBI o JIbHbIE yeckue P pecyp
padoThl | padoTHI
Pa3nen 1. TeopeTudeckne 0CHOBBI XMMHHU
CtpoeHne aTOMOB POIII 11 xmace
b N https://resh.edu.ru/subject/29/11/
Tlepuonnueckuii 3aK0H U
1.1 Ilepnoauueckas cucteMa 3 MOII 1 xnace
’ pHoa https://uchebnik.mos.ru/catalogue?aliases=les
XUMHUYECKUX DIIEMEHTOB . ; ;
JL W1 Menienecsa son_template,video lesson,video&subject pr
T A ogram 1ds=31937268.35909478
12 CrpoeHue BemiecTa. 4 POII 11 knace
' MHoroo0pasue BelecTB https://resh.edu.ru/subject/29/11/
MDOIII 11 kmace
https://uchebnik.mos.ru/catalogue?aliases=les
13 XHMPHECKHE PEaKIHH 6 1 1 son_template,video_lesson,video&subject pr
ogram 1ds=31937268.35909478
Hrtoro mo pazneny 13
Pasznen 2. Heopranuueckasi Xumust
POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 kmace
2.1 Meraimibl 6 1 https://uchebnik.mos.ru/catalogue?aliases=les
son_template,video_lesson,video&subject pr
ogram_ids=31937268,35909478
2.2 HemeTtamnsl 9 1 1 POII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDOII 11 kmace
23 CBA3b HEOPTaHNIECKNX H 2 https://uchebnik.mos.ru/catalogue?aliases=les
OpraHM4ECKIX BEIICCTB son_template,video lesson,video&subject pr
ogram 1ds=31937268.35909478
HWroro 1o pasneny 17
Pa3nea 3. Xumus u :Ku3HbL
POII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 kmace
3.1 XUMHS U )KA3Hb 4 https://uchebnik.mos.ru/catalogue?aliases=les
son_template,video lesson,video&subject pr
ogram_1ds=31937268.35909478
Wroro mo pazneny 4
OBIIEE KOJIMYECTBO HACOB 34 2 3
I10 ITPOI'PAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

