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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEeNbHONW MPOrpaMMbl CpPEeAHEro oO0Iero o0pa3zoBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus y4eOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepannu,
peanu3yronX OCHOBHbIE 00pa30BaTebHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIO0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuoa Ao 2025
roja» (Pacnopsikenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

— @epepanbHblil 3akoH oT 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoi
denepanun» (qanee — ®3-273);

— Ilopsanok opraHuzanuu U OCYHIECTBICHHUSI 00pa30BaTEIbHON NEATEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTEILHBIM MPOrpaMMaM 00pa30BaTeIbHBIM IIpOrpaMMam
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOMIETO0 M CpeAHero oouero ooOpa3oBaHws,
yTBEPKAEHHBIN pukazoM MuHucrepcrBa npocseteHus PO ot 22.03.2021 No 115,
C U3MEHEHMSIMHU, BHECEHHBIMH TNpHKazoM MunuctepcTBa npocsemieHus P or
11.02.2022 No 69; u npukazom Munnpocsemenus Poccun ot 05.12.2022 .
No1063;

— CII 24.3648-20 «CaHHUTapHO-AIIUEMHOJIOTHYECKHE  TpeOOBaHUA K
OpraHu3alysM BOCIUTAaHUA U OOYYEHHS, OTIAbIXa M O3I0POBIICHUA JETeH W
monoaexun» (ytB. IloctanHoBineHuem [TaBHOro TOCYyHapCTBEHHOTO CaHUTAPHOTO
Bpaua Poccutickoit ®enepanuu 28.09.2020 No 28);

— CII u Hopmbt CanlluH 1.2.3685-21 «'uruennyeckre HOPMATUBBI U TPEOOBAHUS
K obecrieueHUI0 Oe30MacHOCTH W (M) OE3BPEIHOCTH IS YeloBeKa (HaKTOpOB
cpenbl oOuTaHus», (yTB. TIOCTaHOBIEHHWEM [J1aBHOro rocyaapcTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®enepaunn ot 28.01.2021 No 2);

—cT1. 112 TpynoBoro koaekca P®;

— IloctanoBnenue IIpaBurensctBa PD ot 10.08.2023 No 1314 «O mnepenoce
BBIXOAHBIX JHEN B 2024 rony»;

- IIpoext IlocranoBnenusi IlpaButennctBa Poccmiickoit ®deneparuu 01/01/06-
24/00148579 «O mepeHoce BBIXOAHBIX AHeH B 2025 romy» (IOATOTOBJICH
Muntpyaom Poccuu 24 urons 2024 r.);

— dI'OC HOO, 000, COO;

— ®OIT HOO, 000, COO;

— [Incbmo MuHUCTEPCTBA 001IETO U TIpOohecCHnOHANBHOT0 00pazoBanus PocToBcKoM
obmactr ot 15.07.2024 N0 24/2.1-11491 «O eauHbIX MOAX0AaX IPH POPMUPOBAHUT
KaJIeHIapHoro yyeOHoro rpaduka Ha 2024 - 2025 y4yeOHbIi roa»



OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oOwiel crpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00y4YaIOIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxeHus ®I'OC COO o B3auMoOOOYCIOBIEHHOCTU LIEJEH,
COJICpKaHUsl, PE3yNbTaTOB OOyuYeHUs] W TPeOOBAaHUNM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MIOJIy4aeMoe BBIITYCKHUKAMHU
o01ieo0pazoBaTeabHON OpraHU3aluM, SIBISETCS HEOThEMJIEMOM YacThbl0 MX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBepLIAlONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUsl. OTH ILIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KyIbTYpHhI
YeJIoBeKa, a TAK)KE IKOJIOTHYeCKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U MpUpOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHHe OOydarOIIMXCS Ha
YPOBHE CpeIHEr0 00111ero 00pa3oBaHusl CPeICTBAMH yUeOHOTO MpeaAMETa « XUMUS»,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MPOrpamMMe IO XUMHH C
yu4€ToM crenu@UKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHUU NPHUPOABI U B
MaTepHUAIbHOM >KM3HU OOIIECTBA, a TaKkKe C YYETOM OOIIMX 1eJeil ¥ MPUHIUIIOB,
XapaKTepU3yIIINX COBPEMEHHOE COCTOSHME CHCTEMBI CpEIHEro OOIIero
obOpazoBanus B Poccutickoit deneparnum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0coOyI0 poJib B
COBPEMEHHOMW ITMBUJIM3AIIMM, B CO3JAaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIBTYpHI.
Omna BHOCHT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILUICHHUS, B
CO37laHMe IETOCTHOTO MPEJICTaBICHU 00 OKPYKaloIIeM MHUpE KaK O €IUHCTBE
OpUPOABI U YeNIOBEKa, KOTOpoe (popmMupyercss B XUMHM Ha OCHOBE TOHHUMAHHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSAMHU MTPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TPyAa WU KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rno0agbHBIX MPOOJEM YCTOWYMBOTO pa3BUTUSl 4YEJOBEUYECTBA — CBHIPHEBOH,
SHEPreTUYECKOM, MUIIEBON, SIKOJIOTHUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM C OOIIMMM LEISIMH W NPUHUUIAMU CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHHs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJITOTOBKY
oO0yyaroumxcs, HEOOXOJUMYI0 MM JJs  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHEIIHOIO BKJIIOYEHUS B KU3Hb COLMyMa, IPOJOJKEHHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmass ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEPKaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HaHUM MO HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIel XUMHUHN) U
OpraHn4eckor xumMuu. @opMUPOBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera o0ecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEr0 MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHITHUH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmwas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOr0 TIOJIXOJla K M3YyYEeHHMIO YydyeOHOro marepuajia U 00YCJIOBJIECHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeeAEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKO XUMHM BEIIECTBA
paccMaTpuUBarOTCsl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIEHUH O CTPOEHUH BelecTB. CBeZieHUs 00 U3y4aeMbIX B Kypce BEIIeCTBaX
JAI0TCS B Pa3BUTHH — OT YTJIEBOJAOPOJIOB /IO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coeiuHeHUd. B Kypce  OpraHM4eckod  XMMHM  [OJYy4YarOT  pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs MEpPBOHAYATIbHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TpeaMeTe «XHUMHUsS» 0a30BOr0 YpOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHuUs
TEOpETUYECKUA Marepuas U (AKTOJOTHUECKHE CBEJACHHS O BEIIEeCTBAX W
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOYYaroIIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
NIyOKe TIOHSATH HCTOPUYECKOE HW3MEHEeHHEe (YHKIMH OTOro 3akoHa — OT
00001aro1Iei 10 O0BSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIHUX BEIIECTBAaX, MX COCTABE, CTPOCHUHU,
CBOWMCTBAaX W NPUMEHEHUH, & TAKXKE O XMUMUYECKUX PEAKLUMAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHUs ToMoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenramu
COJIEpKaHMs, UMEIOIIUMU KYJbTYPOJIOTMYECKUI W TMPUKIAAHOW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U XUMHUH C JAPYTMMHU HayKamu,
PACKpPBIBAIOT €€ POJIb B MO3HABATEIBHON U TPAKTUUYECKOM JIESITEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y MIPAKTHUYECKUX MPUIIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICTUBATh UHPOPMAIUIO U IPUMEHSTH €€ JIJIsl IOTIOJHEHUS 3HAaHUH,
PELICHUS NHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKHUX 3a1a4. B



LEJIOM COJEpKaHhe y4eOHOro mpeameTra «XUMHS» JaHHOTO YPOBHS H3yUYCHHS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y O0YUAIOIIUXCSA MHUPOBO33PEHUYECKOU OCHOBBI
Ui TIOHUMaHus QuiocoPpckux wuaed, TakUX KakK: MaTepHAbHOE E€IMHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOECHUEM, ITO3HABAEMOCTh TPUPOAHBIX ABICHUNA TYTEM IKCIEPUMEHTA
W pelieHUus TMPOTUBOPEUHH MEXKIYy HOBBIMH (aKTaMHU M TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU YKOJIOTHYECKUX MTPoOeM, a
TaK)Ke MpoOJieM COEpPEeKEHUSI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B mnnaHe pemeHus 3agad  BOCHUTAHMWS, PAa3BUTUS U COLMAIM3AIUMU
0o0y4Jaromuxcs TPUHATHIE MNPOrpPaMMON MO XUMHHU TMOJIXOAbl K OINPEeaeTIeHUIO
COJIEpKaHMs W TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOopMUpPOBaAHHE
YHUBEPCAJIbHBIX YUEOHBIX IEUCTBUIN, UMEIOIIUX 0a30BOE 3HAUCHUE JJIsI Pa3TUIHBIX
BUJIOB JEATEILHOCTU: pelIeHus TMpodsieM, TOWCKa, aHaiu3a W 00paboTKu
uHOpMalMK, HEOOXOIUMBIX JJII TPUOOPETCHHUS OIbITa MPAKTHUYECKON W
HCCIIEIOBATEIbLCKON JIESTEIbHOCTH, 3aHUMAIONIE Ba)XKHOE MECTO B MO3HAHUU
XUMUMU.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero oopa3zoBaHus, MPU ONpPEACIICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEJIed W3y4YeHHs] MpeIMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULIHUOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKh KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K OMNPENCICHUIO LEJIEH H3YYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJIABHBIMU LEISMH H3Y4Y€HHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECCKHX 3HAHUH KaKk  BakKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHnIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINMA, HEOOXOAUMBIX JUIsl TPUOOPETCHUS YMEHUH
OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMHUYECKUX SBICHHUU, UMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCETHEBHOW KU3HH;



e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO 3KCIEPUMEHTAa, COOJIIOJEHUEM IpPaBUI
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepkatesibHas XapaKTEpUCTHKA LEJEH U 3a/1ay U3y4YeHUs
MpeJMETAa B IPOrpamMMe MO XMMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPHOPUTETAMHU B CUCTEME cpeAHero oodimiero oOpa3zoBaHus. CeroaHs B
MPEeNoJaBaHUH XUMUU B OOJIbIICH CTENEHN OTAAETCS MPEANOYTEHUE PAKTUIECKOM
KOMIIOHEHTE cojepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alllM, BIAJCIONIEr0 HE HabopoM
3HaHMM, a (PYHKIMOHAJIBLHOM TPaMOTHOCTHIO, TO €CTh CHOCOOAMU M YMEHHUSIMH
AKTUBHOI'O MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEAIbHON KU3HM JIJISl pelIeHUs
NPAKTUYECKUX 3a/ad.

B cBsI31 ¢ 3TUM IpU U3y4YeHUHU npeamMeTa « XUMUs JOMUHUPYIOIIEe 3HAaUeHHE
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

afanTamus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO IPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IpUMEHEHUEM;

dopMupoBanue 'y OOydYaromIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), WMEIOIIMX YHUBEpPCAIbHOE 3HAYeHHE IS PA3TUYHBIX BUIOB
JESTENBHOCTU: PEeIlIeHUs MpoOseM, MOUCKa, aHaiau3a U o0paboTKu HH(OpMaIUH,
HEOOXOIMMBIX /I IPUOOPETEHHUS OTIbITA AEATEIHHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TIO3HAHWUU XMMHUHU, a TAKXKE IS OIEHKUA C TO3UIMHA HKOJIOTHYECKOM
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJioBeKa U MPUPOHYIO CPENY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETATh HOBBIE
3HAHUS 110 XUMUU B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH IS MOMCKAa M aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOpMAIMU XUMHYECKOTO COJIEPIKaHNUs;

(GopMupoBaHUE U pa3BUTHE Y O0YUAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydaomuxcsi YOeXKIEHHOCTH B TyYMaHHCTHUYECKOM
HaIIPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHWH TIJOOATBHBIX HpoOsieM
PALMOHAIBHOTO MPUPOIONOIb30BAHUS, OMOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXPAHEHHUsS] MPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro



OTHOIIEHUS K TPHUPOJE U CBOEMY 3IO0POBBIO, a TaKXkKe MPHOOPETEHUS OIBITa
WCTIONB30BAaHUS TOJIYYCHHBIX 3HAHMM JJIS TPHHITHA TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SBICHUSIMH.

B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUs MNpPEeAMET «XHUMUS»
0a30BOT0 YpOBHsI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
PEIMETHI».

OO611ee 4nMcno 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMMUH, Ha 0a30BOM YpOBHE
cpeaHero oomiero oopazoBanus B 11 kinacce — 34 yaca (1 yac B Hezeno).

COIAEPKXAHUE OBYUYEHUASA
11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XuMu4ecKud anemMeHT. AtoMm. Aapo aroma, W30TONBL. ODJNEKTPOHHAs
000J10uKa. DHEPreTUUYeCKHe ypOBHH, MOJYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Iepnonnueckuii 3akoH u llepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBs3pb NEpUOAUYECKOr0 3akoHa W llepumomnydeckoil cucTeMsl
xuMmuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUE NEPUOINUECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJIEHTHAsI HEMOJIIPHAsI M TOJIApHAsl, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XHMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akuenTopHbeiil). BopopoaHass cBs3b. BaleHTHOCTh. DJEKTPOOTPUIIATEIBHOCTD.
Crenensb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[lonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10J1s1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenkmnartypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.



Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHUYECKOM W OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKopocCTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuMU4YeCcKoe paBHOBecue. MaKTOphl, BIUAIONME HAa COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Ilarense.

DnekTponauTnyeckas aucconuyanus. CHibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKuUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
neMoHcTpanus Taosmi «l[lepuoanueckas cucrema Xxumudeckux snemeHtoB J[. U.
MenneneeBay, U3ydeHUE MoOJeNield KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OmMHUCaHue JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Ppa3iioKeHUE TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACICHUE CPEbl pACTBOPOB BELIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
paKkTUUeCKo paboThl «BiusHue paznudHbIX (aKTOPOB HA CKOPOCTh XUMUUECKOM
peaxkuumny».

PacuétHrnie 3agaun.

Pacuérel 10 ypaBHEHMSIM XUMUYECKHUX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHATHUS «MACCOBast JOJIS
BEILECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucrteme
xumudeckux asnemeHtoB JI. M. MenpaeneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB.
®u3nyuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MIpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga MU KpeMHHs) W HX  COCIMHEHHH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Meramisl. Ilonoxenune merannoB B [lepuogmyeckoil cuCTEME XMMUUYECKHUX
sanemenTtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOCHHMS AJICKTPOHHBIX 000J0UYEK
aToMoB MeTajiioB. OOmue dusndeckue cBoiicTBa MeTtauioB. CIUIaBbl METAJIOB.
DNEKTPOXUMUYECKUH PsiJl HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEWUINIMX META/UIOB (HATPWM, Kajdui, KaJbIWH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

O6mme crocoObl MOMy4YeHUs: MeTaioB. [IpuMeHeHne MeTaioB B OBITY |
TEXHHKE.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3yUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lad, HaAOJIOJIeHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCHA ATIOMHUHUSL C pacTBOpamMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

Pacuérnsbie 3anaun.

Pacuéthl Macchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA U )KU3Hb

Ponp xumMum B oOecriedeHUN SKOJIOTUYECKOW, SHEPreTUYECKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOAaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIJIEHHOTO
MOJTYYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEHIECTB M MAaTEPUANIOB: BAXXKHEWIIIME CTPOUTEIbHbBIC
Marepuaybl, KOHCTPYKIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs AJIEKTPOHMKH, HAaHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yI00peHUs.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 HCTIOJIb30BaHUS MPEapaToB OBITOBON XUMUU B
ITOBCETHEBHOM KU3HM.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXnpeaMETHBIX  CBsA3€H MNpU  HM3yYCHHH  OOmeH W
HeopraHmueckoi xumuu B 11 Kiacce oCyIIeCTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCHPUKaMsI, MEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUYECKU YPOBEHb, BENIECTBO, TEO,
00BEM, arperaTHOe COCTOSHHE BEIIECCTBA, (PU3MUCCKUE BEIMYMHBI U CIMHHIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H©
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepasnbl, TOpHbIE TOPOJIbI, MOJIE3HbIE WCKOMAeMbI€, TOILJIMBO,

PECYPCHI.



TexHomorus: XuMu4eckas IMPOMBIIIIJICHHOCTb, MCTAJLIYprus, IMpou3BOJICTBO
CTPOUTCIIBbHBIX MAaTCpPHUAJIOB, CEJIbCKOXO03SIMCTBEHHOE IMPpONU3BOACTBO, IIHUIIICBAA
IMPOMBIINIJICHHOCTD, (bapMaI_[eBTI/IHGCKaH IMPOMBIIIIJICHHOCTD, IIPpOU3BOJACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIHOHHBIX MaTCpHUaJIOB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPE/IHEI'O OBIIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
oOydJaromuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JTUYHOCTHBIM,
METanpeMEeTHBIM M TNpeaMeTHbIM). HayuHo-MeToaudyeckol OCHOBOWM ISt
pa3pabOTKH TIIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEero
00pa3oBaHUs SABISETCA CUCTEMHO-/IESITETbHOCTHBIN TOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IOJX0JIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJICIEHBI CIICAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IieJICHAIIPABIEHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUINK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBAaTHCS B CBOCH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMHU IETOCTHOU
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIMYHMe TIPABOCO3HAHMS IKOJIOTHUYECKOW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh
1IEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIC PE3yIbTAaThl OCBOCHHUS TIpeaMeTa «XHUMHS» JTOCTUTAIOTCS B
€IMHCTBE Y4YCOHONW U BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHM, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HuacagaMd POCCHMCKOTO TPaXKIAHCKOTO OOIIEeCTBA, MPHHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEACHHUS,  CIIOCOOCTBYIOIIMMH  TIpolieccam
CaMOIIO3HAHMS, CaMOPA3BUTHS W HPABCTBEHHOTO CTAaHOBJICHHUS JIMYHOCTH
00yJaromuxcs.

JIngyHOCTHBIE PE3YyJAbTaThl OCBOCHHS TpeaMeTa «XUMHS» OTPaKaroT
c()OpMHUPOBAHHOCTH OIBITA IMO3HABATENBHON W MPAKTHYECKOW ACATEIHHOCTH



00y4Jaromuxcs Mo peaau3aiuy IPUHITHIX B OOIECTBE 1IEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaaaHCKOTrO BOCIIMTAHUSA .

OCO3HAHUS 00YYaIOIIUMUCSI CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSAJIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MIPU CO3IaHUHU YUEOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX U MO3HABATEJIHHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JIPYTUX P aHAIN3€ PA3JIMUYHBIX BUJO0B YU€OHOU JIEATEIIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

IIEHHOCTHOTO OTHOIIGHUs] K HWCTOPUYECKOMY U HAy4YHOMY HACJIEIHIO
OTEUECTBEHHON XUMUH,

YBaXXEHUSI K TMPOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTEIBHBIX ~ HAOJMIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MNOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa 1 TO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHUH U MTOCIEAYIOIIEM aHATN3E
UHGOPMAIIMH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOIO IIOBEACHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U NIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULINIT HPABCTBEHHBIX M MPaBOBBIX HOPM U OCO3HAHUE IOCIEACTBUNA 3THX
MOCTYTKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHMUS IIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoIeHnsT TpaBmWJI 0E€30MacHOro OOpaleHuss ¢ BeHeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTU MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIYEK (YyHOTpeOIeHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYypEeHUs);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e0OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHX BHJAX
NeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEIICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HANPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3iuyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

yBaXXEHUS K TPYAY, JIOJAM TPYyla U pe3ysibTaTaM TPYJI0BOH €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymied mpodeccuu M peaau3anuid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
notpebHoOCTeN 00111eCTBa;

6) 3K0JI0TrNYeCKOro BOCTIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOIIEHUS K MPUPOJIe, KaK HCTOUYHUKY
CYILIIECTBOBAHHUS JKU3HHU HA 3eMIJIE;

NOHUMAaHHS THO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIUATBHON CPEbL;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUN XUMHUH  JUIS
peuIeHns BOPOCOB PAallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCIUIUX BpEl OKpYyKaIoLIEh
OPUPOJHON cpefie, YMEHHsS] TPOrHO3UPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTUYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HUJCOJIOTHH
xemo(doouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHUS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHUA €€ pOIu B
dbopMHUpPOBaHUYN PAIMOHAIBPHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHU JJII  COBPEMEHHOM
LIMBWIX3ALMN: B €€ T'YMaHUCTUYECKON HAITPABIEHHOCTH U BaXKHOU POJIM B CO3aHUU
HOBOM ©0a3bl MaTepuasbHOM KYJIbTYPhl, pEUIEHUU TJIO0AJBHBIX MpoOsIeM



YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOM, NMULIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHH MEAUIMHBI, O00ECIEYEHHH YCIOBUMN
YCHEIIHOI'0 TPY/Ja ¥ 3KOJOTHYECKHA KOM(DOPTHOM KUZHH KAKJIOTO YjieHa OOIIECTBa;

€CTECTBCHHO-HAYYHON TI'PaMOTHOCTH: [OHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSCHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUN, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LEJIbIO MOTYUYEHUS T0CTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XMMHYECKHUE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON NEATEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HEMPEpbIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUU [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOMI
NEATENbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS y4eOHOTo mpenMera «XuMHsS» Ha
YpOBHE CpeIHEro 00I1Iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBblE IS bopMHpOBaHUS  MHPOBO33PEHUA  OOYYAIOLIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIeHAyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHE,
IpoIIeCcC, CUCTeMa, Hay4YHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE YUeOHbIE NEHUCTBUS (IMO3HABATENbHbIC, KOMMYHUKATUBHbIE,

PETYIISITUBHEBIC), 00€eCIIEUYnBAIOIIINE dbopMHpoBaHUE (G YHKIHOHATIBHO I
IPaMOTHOCTH U COITHAIbHOM KOMITIETCHIIMH 00YyYatOIIuXCs;
CIIOCOOHOCTH 00 ydJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yJabTaThl OTPAXarT OBJIAJCHUE YHUBEPCATbHBIMU
y49eOHBIMM  TI03HABATCIBLHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeMCTBUSIMM:

1) 0a30BbIe JTOrHYeCKHe IeHCTBHS:



CaMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3upoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MTOCTABICHHBIMH LIEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUU MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TOHITHW U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEAKIIHIA;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS, UCIIOIB3YyEMbIE B XUMHUU CUMBOJIUYECKHUE
(3HaKOBBIEC) MOJIEIIN, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHHE XUMHUECKON peaKInu
— MpU pelIeHUHd Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKHUX 3a]ad, MPUMEHSThH
HA3BaHHBIE MOJEJIbHBIE NPEACTABICHUS IJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEHUIECTB U XUMHYECKUX PEAKIIUil.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMynHpoOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHUS W  IPOBEACHUSA
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOH W  TPOSKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MTOMCKY METOJIOB PEICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJA0B
MMO3HAHHS.

3) pabora ¢ uHpopMaumeii:



OPUEHTHPOBATHCSI B Pa3iIMYHBIX HCTOYHWMKAX WHPopManuu (Hay4dyHO-
MOMyJsIpHasl JHUTepaTypa XHMHUYECKOTO COJAEp)KaHUA, CIPaBOYHBIC IOCOOUS,
pecypcel MHTEpHETa), aHAaIM3UpOBaTh MH(OPMALUIO PA3IMYHBIX BUJIOB U (POopM
MpEeICTaBICHNUS, KPUTHUYECKU OLICHUBATh e JOCTOBEPHOCTD U
HENPOTHBOPEYHBOCTE;

dopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
orbope wuHbOpMAIUU, HEOOXOAMMOW [JIsl BBIMOJHEHWS YYEOHBIX 3ajad
ONPEIEIIEHHOTO TUTIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (GOpMy  TpEICTaBICHHUS
uHopMalK (CXEMBbI, FpapuKU, JUarpaMmMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEJICTBA MPHU pabOTE C XUMHUECKOM
MHpOpMAIMEH: PUMEHSATh MEXIpeaMeTHbIe ((PU3MUeCKne W MaTeMaTHYeCKHe)
3HAaKH U CUMBOIIBI, (pOpMyIIbl, aOOpeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY I€ICTBUSIMH:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uin
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeN pPe3yJlbTaTOB IMO3HABATEIHLHON NEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaiM3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIENOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
X0J1e 00CYKJICHHS 1 0OMEHAa MHCHHUSIMU.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryJIsiTHBHBIMH J1eCTBUSIMU:

CaMOCTOSITETIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
JesITeNIbHOCTh, OmNpeaenss e€ Ielu M 3aJayd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBITIOJTHEHUN YYEOHBIX U HCCIEAOBATENBCKUX 3aj7adv, BBIOMpaTh HamOoJee
3¢ (deKTUBHBIN cHoco0 MX pemeHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBISTH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HAa OCHOBE CaMOAaHaJIN3a !
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI
11 KVIACC



[IpeamerHble pe3ynbTaThl OCBOCHMS Kypca «OOIas U HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBISAIONIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBICHUW IPUPOBI,
B (OPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM Cpejie;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATETBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJTUYECKasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peméTka,
TUNBl ~ XUMUYECKUX  PEaKUUil, pacTBOp, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJEKTPOJUTHYECKAsT JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKINHM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHsl
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoaunyeckuit 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBpPAIICHUS] SHEPTUU
IpU XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHUH,
MUPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUSA NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMUecKHue CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacCHOM HCMOJIb30BAaHUN BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEpHbIE MPU3HAKU TMOHATHM,
yCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUIN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHIECTB M YpaBHEHUUW XMMHUUYECKHX  pEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, MTUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEATh BaJCHTHOCTh M CTEIICHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAUMHEHMUSAX PAa3JIMYHOIO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEMETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHAaBIIUBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEUIECTB MO KX COCTaBY K OMNpPEAeIEHHOMY Kiaccy/Tpynme



COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU PaCKpPhIBATH CMBICI MEPUOANUECKOTO 3aKoHa JI.
N. MenaeneeBa v 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XuUMu4Yeckux djemeHtoB JI. M. MenngeneeBa, HCIONb3ys MHOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAUWHEHUHN MO MEpUOoJIaM U
rpynnaM [lepuoanyeckoil cuctembl xumuueckux 3aeMeHToB . Y. MeHneneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHUE TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEIIIECTBAMU C NMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY pPEarupyrolnX BEUIECTB, TEIJIOBOMY
ahdekTy peakiuu, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABJISTH YpPaBHEHHUS pEaKUUW pPa3IMUHbIX
TUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIUii HOHHOTO OOMEHA, YUUThIBAs
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKINUH UAYT JO KOHLA;

c(hOpMHPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBII COCTaB pa3IMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIME B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEeaKkiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHero Bo3aecTBus (npunmui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE IMPOMBINUJIEHHOTO MMOJYYE€HUs CEPHOM KHUCIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMMX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSTHS «MACCOBast 10JIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PpEaKIHUsAX, MAcChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHUN COONIOATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U JTabopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIbBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M  BBHINOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHUEe MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaauszaTtopa,
ONpEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO  YHUBEPCAJIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pEeaKIuw,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Cyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aJ]a4 IO
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€301acHOCTU TIpU OOpaIlleHUH C BEIIECTBAMH M JJa00paTOPHBIM 000PYI0BaHHUEM,
MPEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OJKCepuMeHTa B ¢GopMme 3alucH
ypaBHEHU COOTBETCTBYIOIIMNX PEAKIIUNA U (POPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHUX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIINIO, TIOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJIONATh  MpaBWiIa  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3[I0POBbS U OKpPYXKAIOMIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEAHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37IOPOBbSI: YMEHUE
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL  CHENBIX W CIa0OBUIANIUX OOYYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.
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https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KounyecTBo yacoB
Ne [ara DJIeKTpOHHbIe LN (poBbIe
n/n Tewa ypoxa Bcero Komrpoavmrre | Mpaxririeckue HU3yUYeHusi o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
XUMUYECKUH dJIeMEHT. ATOM. bu6morteka [IOK
1 DneKTpoHHass KOHPUTypaust 1 06.09.2024 https://m.edsoo.ru/7f41837curok.ru
aTOMOB
[Iepnoanueckuit 3aK0H 1 bubnuoreka [JOK
[Mepuoauueckas cucrema https://m.edsoo.ru/7f41837curok.ru
) XUMHUYeCcKnX deMeHToB J1. 1. 1
MeneneeBa, uX CBI3b C 13.09.2024
COBPEMEHHOU TeOpHEi
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS bubnuorexa [JOK
CBOWCTB XUMHUUYECKHX https://m.edsoo.ru/7f41837curok.ru
AJIEMEHTOB U UX COSMHEHUH 110
3 rpynmnaM 1 MmepuoiaM. 1
3HaYCHHE MTEPUOTUIECKOTO 20.09.2024
3aKOHA M CUCTEMbI XUMUYECKUX
anemenToB [.M1. MenneneeBa B
Pa3BUTUU HAYKU
CrtpoeHue BellecTBa. bu6mmoreka [JOK
XyMH4YECKas CBA3b, €€ BUIBL, https://m.edsoo.ru/7f41837curok.ru
4 MeXaHU3MBbl 00pa30BaHUs 1 97.09.2024

KOBAJICHTHOI CBS3H.
Bopoponnas cBs3b



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

BaneHTHOCTE.
DIEeKTPOOTPULIATEIIBHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

04.10.2024

bubnuoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

[TonaTHEe 0 AUCTIEPCHBIX
cucremax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas m0J1s BeliecTBa B
pactBope

11.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837curok.ru

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHenui. I eneTnueckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

18.10.2024

bu6moreka [IOK
https://m.edsoo.ru/7f41837curok.ru

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U
MpEeBpaICHUs SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

25.10.2024

bu6moreka [IOK
https://m.edsoo.ru/7f41837curok.ru

CKOpoCTb peakIui.
OO0paTumbie peaxIuu.
XUMUYECKOE paBHOBECHE

08.11.2024

bubnuoreka [JOK
https://m.edsoo.ru/7f41837curok.ru

10

[Ipaktuyeckas pabora Ne 1.
«BnusiHMe pa3nTUYHbIX
(akTOpOB Ha CKOPOCTh
XUMUYECKON peaKum»

15.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837curok.ru
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11

DNEeKTPOIUTHYECKAs
nuccounanud. [lonstue o
BOJIOpOIHOM Tokazarene (PH)
pactBopa. Peakuuu HOHHOTO
obmeHa. ['maponms
OpPraHn4eCKux u
HCOPraHNM4YCCKUX BCIICCTB

22.11.2024

bubnuoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

12

OKHCIUTENTHHO-
BOCCTaHOBHTEIIHLHBIC PEAKITHH.
[Tonstue 06 >nexkTponmse
pacIuiaBoB U PacTBOPOB COJICH

06.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

13

KonTpossHas pabora no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUI

13.12.2024

bu6moreka [IOK
https://m.edsoo.ru/7f41837curok.ru

14

Mertasuibl, UX MOJOKECHUE B
[Tepuonnueckoii cucreme
XUMHUYECKnX djeMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01mIme
(bu3uvecKue cBOMCTBa
METaJIIOB

20.12.2024

bu6moreka [IOK
https://m.edsoo.ru/7f41837curok.ru

15

CruiaBbl METAJLIOB.
DIEKTPOXUMUYECKUIN P
HaMpPsHKEHUN METaJIOB

27.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/7f41837curok.ru

16

XUMHUYECKUE CBOMCTBA
BOXHEHWIINX METAJJIOB (HATPHIA,
KaJluM, KanbIui, MarHuw,
ATIOMHUHHI) U UX COeTMHEHU N

10.01.2025

bubmuoreka [JOK
https://m.edsoo.ru/7f41837curok.ru
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17 XUMHYECKUE CBOMCTBA XpOMa, bubnuoreka [IOK
MEIN U UX COEMHEHNI 17.01.2025 | https://m.edsoo.ru/7f41837curok.ru
18 XUMHUYECKHEe CBOMCTBA IIMHKA, bu6mmoreka [{OK
Kele3a M UX COSIMHCHUN 24.01.2025 | https://m.edsoo.ru/7f41837curok.ru
[Ipaktuyeckas padora Ne 2. bubnuorexa [JOK
19 ;z;:j{egfi :hlzzlif&p;faejizsime 31.01.2025 https://m.edsoo.ru/7f41837curok.ru
HemeTtannsl, uX MOJ0KEHHUE B bubmmoreka [{OK
[Mepuoauueckoii cucreme https://m.edsoo.ru/7f41837curok.ru
2 XUMHYECKHX anemeHnToB JI. W.
’ MeHuei(;eBa :IH:COe6eI—(I)HOi[TI/I 07.02.2025
CTPOEHUS aTOMOB
dusnvecKkrue CBONCTBRA bu6moreka [IOK
HEMETAJIOB. AJIJIOTPOITHS https://m.edsoo.ru/7f41837curok.ru
21 HEMETAJIJIOB (Ha mpuMepe
KUCIIOPOJIa, c(epbl,pq)ocqr))opa u 14.02.2025
yriieponaa)
XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
22 zg;;el{l{;li;;epm U UX 91.02.2025 https://m.edsoo.ru/7f41837curok.ru
23 XuMHYECKHEe CBOMCTBA a30Ta, bu6mmoreka [JOK
dhocdhopa u uX coeTMHCHUI 28.02.2025 | https://m.edsoo.ru/7f41837curok.ru
XUMHYECKHE CBOMCTBA bubmuoreka [JOK
24 yriaepoaa, IipeMHI/I}I U UX 07.03.2025 https://m.edsoo.ru/7f41837curok.ru
COeIMHEHUI
o5 [IpuMeHeHrEe BaKHENIINX bubnuorexa [IOK
HEMETAJJIOB U X COeTUHEHUI 14.03.2025 | https://m.edsoo.ru/7f41837curok.ru
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O00011IeHNE U CUCTEMATHU3AIIUS
3HaHu 1o Teme «HemeTayuieny.

bubnuoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

26 Boruncnenus no ypa}jHeHI/ISIM 91.03.2025
XUMHYECKUX PEaKIHi U
TEPMOXHUMHYCCKHUE PACUETHI
[IpakTtuyeckas padora Ne 3. bubnuorexa [JOK
27 «Pemienne 3kCepruMEHTaIbHbIX 04.04.2025 https://m.edsoo.ru/7f41837curok.ru
3amay o teme "Hemeranmmsi"y
KontponsHas pabota no remam bubnuorexa [JOK
08 «MeTamib» u https://m.edsoo.ru/7f41837curok.ru
«HemeTtamneiy/Beepoccuiickas 11.04.2025
poBepoyHas pabora
Heoprannueckue u bubnuoreka [JOK
29 OpraHu4eCcKHe KUCIIOTHI. https://m.edsoo.ru/7f41837curok.ru
Heopraanueckue u 18.04.2025
OpraHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEOpTraHUYECKUE bubnuorexa [JOK
U OPraHUYEeCKUE COCAMHECHHUS. https://m.edsoo.ru/7f41837curok.ru
30 ['eneTnveckas cBs3b 95 04.2025
HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB
Poib xumMuu B o0OecrieueHHN bubnuoreka [JOK
JKOJIOTHYECKOMH, https://m.edsoo.ru/7f41837curok.ru
31 SHEPTreTUYECKOU U MUIIEBOM 02.05.2025
0€301acCHOCTH, Pa3BUTHHU
MEIUITHHBI
39 [IpencraBnenust 06 oOmUX bu6mmoreka [JOK
HayYHBIX TMPUHIUTIAX 16.05.2025 | https://m.edsoo.ru/7f41837curok.ru
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MPOMBIIIEHHOTO MOJy4YECHUS
BaKHEHUIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U 1 bubnuorexa [JOK
MaTepHaJioB 23.05.2025 | https://m.edsoo.ru/7f41837curok.ru
34 XuUMHS ¥ 3J0pOBbE YEIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Epemun B. B. , H.E. Ky3pmenko u ap. «Xumus. ». 10-11xki./ B.B. Epemun, A.A.
Hpoznos, 1.B. Bapranosa. — M.: [Ipoda, 2013

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Epemun B. B. Metonunueckoe nocobue k yueOnukam B.B. Epemuna, H.E.
Ky3pMenko u ap. «Xumus. YriuyoneHHbl ypoBenb». 10-11ki1./ B.B. Epemun,
A.A. [Ipo3nos, .B. Bapranosa. — M.: /Ipoda, 2013

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi
pravochnik_dlya podg/read_online.html?page=3
8. http://lwww.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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JINCT ®PUKCUPOBAHUS N3BMEHEHUM U JIONOJIHEHUIA
B PABOYEM ITIPOT'PAMME

Coznacosanue c
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JIUCT COI'”TACOBAHUM

COI''TACOBAHO COI''TACOBAHO
HpOTOKOJ'I 3aceaHusa METOANYECKOTO
coBera MBOY «JTuueii Ne 13» 3amectutens qupekropa no YBP
ot 31 aBrycta 2024 roga Nel Kapune I'epmanosna Epeman
Anuna BnagumupoBHa Jlemunosa 31 aprycra 2024 rona
JJOKYMEHT FOILHMCAH JOKVYMEHT IIOAITMCAH
DJIEKTPOHHOU TTOATTNCHIO SJIEKTPOHHOI MO ATTUCKIO
3amecTurens aupekropa no YBP 3amecTuTens qupekTopa o YBP
JemunoBa Amina BiaanmupoBHa Epemsn Kapune IepmanoBHa
TToxnucano: 31.08.2024r. IMoamucano: 31.08.2024r.
KpanudunuposanHas noamuch: KBamudunrpoBaHHas HOANHCH:
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MHUHUCTEPCTBO ITPOCBEIEHUS POCCUMCKOM ®EJIEPAILIUA
MuHucTepcTBO 001ero U nNpogeccHoHaNbLHOr0 oopazosanus PocTrosckoii 00J1acTu
Ynpasiaenue oopasoBanusi ropoaa PocroBa-na-/lony

MBOY "JIuuei Ne 13"

. j JIOKYMEHT TIO/ITTUCAH VYTBEPXJIEHO

(/g DJIEKTPOHHOM MOIMNCKHIO .
Jlupektop Aronosa M3abenna KpukoposHa I[I/IpeKTOP MBOY «HI/IHGH Ng 13»
IMoanucano: 31.08.2024r.
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00AF3C675BD255072DEACFB02E9A700339

ITpukaz Ne 406 ot «31» 08.2024r.

PABOYASI [IPOTPAMMA
(ID 4137556)

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»
st 11 «by kimacca cpegnero o01ero oopa3zoBaHus

Ha 2024-2025 yueOHbIi TOJ1

CocraBurenb: Bonommnua O.H.,

YUYUTCIIb XUMHHU U Oononorun

r. PocroB-Ha-/lony,
2024r.



HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEIbHOW MPOrpaMMbl CPEIHETro O0IIero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpa3zoBatenpHOM ctangapte COO, ¢ yuérom Konuenuu npenogaBanust y4eOHOTo
npeaMeTa «XuMHsS» B 00pa3oBaTellbHBIX opranu3anusx Poccuiickoit deaepainumy,
peaNM3yOIMX OCHOBHBIE 00pa3oBaTeIbHbIE MTPOTPAMMbI, 1 OCHOBHBIX MOJOKEHUN
«Crparerun pazButus Bociutanusi B Poccuiickoit @enepanuu Ha nepuona 1o 2025
roga» (Pacnopsokenune IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHUH, K ONPEIEICHUIO
oOmieit crpaTerny 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyaiasHble mnojiokeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHHKOB.

XUMHUYECKOe oOpa3oBaHue, oJIy4yaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3alMM, SIBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIHYKUAT 3aBEpIIAIONIUM DJTAalOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMHYECKOTO O0Opa3oBaHHMsS. OTH IICHHOCTH KacaloTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YEJIOBEKa, a TAK)KE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO
U TpUpOIHOHN cpene. Peammsyercss xumudeckoe oOpa3oBaHWe OOYyJaroNIMXCs Ha
ypOBHE CpeIHEro 00111ero 00pa3oBaHus CpeICTBAMH YUeOHOTO MpeaMeTa « XuMus,
COJIEpaHUE U TOCTPOCHHE KOTOPOrO OIpENENEHbl B MPOrpaMMe MO XUMHH C
y4€ToM crnenudUuKd HAayKd XUMUU, €€ 3HAYeHUS B MO3HAHUU MPUPOJLI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIUX TENIeH W MPUHITUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero oOIlero
oOpa3oBanus B Poccuiickoii deneparuu.

XuMHUS Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAayK HUIpacT ocoOyl0 pojib B
COBPEMEHHOW IMBUJIM3ALUM, B CO3IaHMU HOBOM 0a3bl MaTepHalbHOWU KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJaJ B GOPMUPOBaHUE PAIlHOHATIHLHOTO HAYYHOTO MBIIILJICHUS], B
CO3/IaHHE IIETIOCTHOTO TPEJICTaBICHUS 00 OKPYKAIIeM MHpE KaK O €IMHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMUPYETCS B XMMHUHM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO0 MHpa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
JI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOMICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisioliuMu ~ npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
oprannyeckor xuMuu. POpMHUPOBAHUE AAHHOM CHCTEMBI 3HAHUM IIPU U3Y4YCHUU
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass Xumus» c(HOpMHUPOBaHA B NPOrpaMMe MO XUMHUHM Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCHYECKOHM TEOPUU CTPOEHHSI OPraHUYECKUX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MPEICTaBICHUN O CTpoeHUH BemecTB. CBeeHns 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSl B Pa3BUTHUU — OT YIJIEBOJOPOAOB JIO CIOKHBIX OMOJOrMYECKH aKTUBHBIX
coenMHeHU. B Kypce  OpraHM4ecKod  XHMMHUU  TOJIYYalOT  Pa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[log HOBBIM YyrjioOM 3peHHUST B IpeaMere «XUMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOy4YaIOIIMMCSl TPEAOCTABISAECTCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BOKHEHIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUH, a4 TAKXKE O XUMHYECKHUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs AONOoHseTcs B Kypcax 10 u 11 kmaccoB aneMeHTaMu
COZIEpaHUsI, UMEIOIIUMHU KYJIbTYpPOJOTHYECKHII U TMPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT TMOHUMAHHWIO B3aUMOCBSI3M XUMUM C JPYTMMHU HayKamw,
PACKpPBIBAIOT €€ POJIb B ITIO3HABATEILHOU U MPAKTUYECKOM JIESITEIILHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K TPOIECCY TBOPUECTBA B 0OJACTH TEOPUU
U TIPAKTUYECKUX TPUIIOKEHUM XUMUH, TOMOTal0T BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWUYHOCTHO 3HAYUMBIX MpoOJeMaxX, CBA3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICITMBATH MH(POPMAITUIO ¥ IPUMEHSTH €€ 11 TIOTIOTHCHHS 3HAHUH,
pELIEHUS] HHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEI0OBATENIbCKUX 3a1a4. B
LIEJIOM COJIepXKaHUE Yy4yeOHOro mpeamera «XHUMHsS» JAHHOTO YPOBHSI H3Y4CHUS
OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y O0YUAIOIMIUXCSI MUPOBO33PEHUYECKON OCHOBBI
Uit oHUMaHus  (prtocopckux wWaeH, TakuX KakK: MaTepuaibHOE EIUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpPa, O0YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHUEM, [I03HABAEMOCTb IIPUPOJIHBIX SBJICHUI MYTEM SKCIIEPUMEHTA
W peuieHus MPOTUBOPEUMI MEXKIYy HOBBIMM (DaKTaMU ¢ TEOPETUYECKUMU
PENOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYECKUX MpoOiem, a
TaKk)Ke MpodsieM cOepeKEeHHs] YPHEPTETUUECKUX PECYPCOB, ChIPbs, CO3AHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHuss 3agad  BOCHUTAHWS, PAa3BUTHS U COLHMAIMA3AIUU
00yJaromuxcs MTPUHATHIE MPOrPaMMOM IO XUMHUHU TMOJXOJbI K OIPEACTICHUIO
CONIEp)KaHMsI M TIOCTPOCHHUS TpeaMera TMpeaycMaTpuBaioT (HopMHUpOBaHUE
YHHUBEPCAIbHBIX YUEOHBIX IEUCTBUM, UMEIOIIMX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JICATEIHHOCTH: pEIIeHus mpoOiieM, TIOWCKa, aHaau3a W 00padoTKH
uH(popManuy, HEOOXOAMMBIX JJISi TMPHOOPETEHUs ONbITa MPAKTUYECKOW H
UCCJIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenojgaBaHus XHUMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHus, IPHU ONPEACICHUH
COJIEP)KATENIbHOM XapaKTepUCTUKU LEJe H3ydeHHs] MNpeaMeTa HarpaBiIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HayKu Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEIbHOCTU YEJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBON KyJabTypbl. C
METOJIMYECKOM TOYKHM 3PEHMSI TaKOW MOAXOJ K OMNPEACICHHUIO LEeJel H3ydeHHUs
IpeaMeTa SIBJIETCS BIIOJHE OMpaBIaHHbIM.



CoriacHO MaHHOW TOYKE 3pEHUS TJIABHBIMHU LESIMU W3Y4YEHHS IpeAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIFOYEBbIE TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUHU XUMUH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HaKOMJIEHHUE C UCTOPHEH X
pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUECKUX pPEaAKIUi, HEOOXOIUMBIX JJI IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XWMHYECKUX SIBJICHUN, UMEIOIIHNX
MECTO B IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIIOJIEHUEM IPABHII
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeIMETa B MPOrpaMMe M0 XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C
HOBBIMHU IPUOPUTETAMHU B CHCTEME CpenHero obmiero odpazoBanus. CerogHs B
MPENOJaBaHNN XMMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMIIOHEHTE COAEpKaHHUsI OOYy4YeHMsl, OpPHUEHTUPOBAHHOW Ha MOJATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliM, BIAACIOUIEr0 HE HabopoMm
3HaHUU, a (PYHKUHMOHAJIBLHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHUSMU
AKTUBHOI'O MMOJTYYEHUS 3HAHUN U MPUMEHEHUS UX B PEATBHOM KU3HU JUJISl PELLICHHUS
MPAKTUYECKUX 3a/au.

B cBsA3U € 3TUM IIpU U3y4EHUHU IpeaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a]1a4yH, KaK:

ananTtanus OO0y4aroIIUXCsl K YCIOBUSIM JMHAMUYHO Pa3BUBAIOLIETOCS MUDA,
GopMUpOBaHUE  HMHTEJUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBanue y OOydYaromMXcs KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UJIsl PA3IUYHBIX BHUJOB
JESITEIbHOCTU: PEUIeHUs Mpo0sieM, MOUCKa, aHajau3a U o0paboTKM HMH(popManuy,
HEOOXOUMBIX JJIs1 NPUOOPETEHUS OIbITa AESATENbHOCTH, KOTOPasi 3AHMMAET BaXKHOE
MECTO B IIO3HAHWM XHMHM, a TAKXE Uil OLUEHKH C MO3MIMA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMHUECKUX MPOLIECCOB HA OPraHU3M
YEJI0BEKA U MPUPOIHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, MHTEJVICKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEM 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETAaTh HOBBIE
3HAHMS TT0 XUMHUH B COOTBETCTBHH C KU3HCHHBIMH TIOTPEOHOCTSMH, UCIIOIB30BaTh
COBpPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl MIOMCKA U aHaju3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON WH()OPMAITMN XUMHIECKOTO COCPKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YJAIOIINXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AaTeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJIWMBI, B YaCTHOCTH, IPH IUIAHUPOBAHUU W TPOBEACHUN XHMHYECCKOTO
IKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HaIPaBICHHOCTH XWMHUH, €€ BAXHOW POJM B PEIICHWH TJIOOATBHBIX MPOoOIeM
PaIMOHATILHOTO MPUPOIOTOIH30BAHMS, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB H
COXpaHEHHs] MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOIICHUS K TPHUPOAC U CBOEMY 370POBBIO, a TAaKXKE NPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TOJIYYEHHBIX 3HAHUW U1 TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYaIHsIX, CBA3AHHBIX C XUMUYCCKUMU SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MPeAMETHON o0nactu «EcTecTBeHHO-HAayUHbIE
MIPEMETHD).

HopmaTuBHble aKkThl M y4eOHO-MeTOAMYECKHE JOKYMEHTbI, Ha
OCHOBAHUM KOTOPBIX pa3padoTaHa mporpamMmma
— ®enepanbHbiii 3akoH 0T 29.12.2012 No 273-®3 «O6 obpa3oBannu B Poccuiickoi
®denepanuny» (nanee — ©3-273);

— Ilopsok opraHu3anuu U OCYIIECTBICHHUS 00pa30BaTEIBLHON NEATEITHLHOCTH IO
OCHOBHBIM 00111€00pa30BaTEIbHBIM IIPOrpaMMaM 00pa30BaTebHBIM IIPOrpaMMaM
HA4YaJIbHOTO OOIIero, OCHOBHOTO OOIIETO0 M CpeaHero oodiiero oOpa3oBaHMS,
yTBEPKIAEHHBIN prka3zoM Munucrepcrsa npocsemenust PO or 22.03.2021 No 115,
C U3MEHEHMSIMHU, BHECEHHbIMU MpukazoM MunucrtepctBa npocsenieHuss PO or
11.02.2022 No 69; u npukazom Munnpocsemenuss Poccun ot 05.12.2022 .
N01063;

— CII  2.4.3648-20 «CaHUTapHO-3UAEMHUOJIOTUYECKHE  TPeOOBaHUSI K
OpraHM3alusM BOCIUTAHUS M OOY4YEHUs, OTIbIXa W O3J0POBJICHHS JETed U
momonexu» (yrB. IlocTranoBnennem [71aBHOTO TOCYZapCTBEHHOTO CaHUTAPHOTO
Bpaua Poccutickoit ®enepannu 28.09.2020 No 28);

— CII u mHopmbl CanlluH 1.2.3685-21 «'uruennyeckre HOpMaTUBbI U TPEOOBAHHUS
K oOecrieyeHuto 0e30macHOCTH U (WiM) OEe3BPeIHOCTH ISl ueloBeKa (hakTOpOB
cpenbl  obouTaHus», (YTB. TIOCTaHOBJIEHHWEM [JIaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®enepanun ot 28.01.2021 No 2);

—cT1. 112 Tpynosoro konekca PO;

— IlocranoBnenue IlpaButensctBa PO ot 10.08.2023 No 1314 «O mnepeHnoce
BBIXOJHBIX THEN B 2024 romy»;



- IIpoext Ilocranomnenus IIpaButennctBa Poccuiickoit deneparuu 01/01/06-
24/00148579 «O mnepeHoce BbIXOAHBIX AHEH B 2025 romy» (IOATrOTOBJIEH
Muntpynom Poccuu 24 utons 2024 r.);
— @I'0OC HOO, 000, COO;
— ®OIT HOO, 000, COO;
— Ilucbmo MUHHCTEPCTBA 00111eTO 1 TTpodheccCuoHaIbHOT0 00pa3oBanusi PocToBckoi
obsactu ot 15.07.2024 No 24/2.1-11491 «O eauHbIX oxonax mpu GOpMUPOBAHUN
KaJieHAapHOro yueOHoro rpaduka Ha 2024 - 2025 y4eOHbIN 1oy

— YcraB MBOY «JIuneit No 13».

Pabouas nporpamma Bocniutanus MBOY «Jluneit Ne 13y;
OOGmiee 4MCIO Y4acoB, OTBEAEHHBIX MU M3Y4YCHUS XUMHUM, Ha 0a30BOM YpOBHE
cpenHero obmiero oopasosanus B 11 kmacce — 34 gaca (1 gac B Hezemio).



COJEPXAHUE OBYUYEHUA
11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN DJJIEMEHT. ATOM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J10uKa. DHEPreTHYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
sneMeHThl. OCOOEHHOCTH pacIpeeeHus] JIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB. DJICKTPOHHAST KOH(PUTYpaIlUsi aTOMOB.

Ilepnonnuecknii 3aKkoH u lleprnoanueckas cucrema XUMUYECKUAX dJIEMEHTOB /.
N. MenpaeneeBa. CBsi3b NMEPUOIMYECKOrO 3aKOoHA W Ilepuoanyueckor CHCTEMBI
xuMpudeckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEHW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX K CIOXKHBIX BEUIECTB IO TpylrnaM M Tepuoiam.
3HavYeHre NMepuoANYECKOro 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W TMOJIsIpHAas, WOHHAs, MeTajuiueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA H  JOHOPHO-
akuenTtopHeii). BomopoaHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIOHbI: KaTHOHBI U aHUOHBL.

BemectBa MOJEKYASIpHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BENIECTBA. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAININYECKON PELIETKHU.

ITonstne o mucnepcHbix cucremax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 107151 BEllleCTBa B pacTBOPE.

Knaccuduxarms HEOPraHUYEeCKUX COCIMHEHNH. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['eHeTHdecKas CBSA3b HEOPraHWYECKUX BEIECTB,
NPUHAUICKAIINX K PA3JIUYHBIM KJIACCAM.

Xumudaeckass — peakinusa.  Krmaccudukanus — XMUMHYECKUX — PEakiuid B
HEOPraHWYECKOM M OpPraHWYECKOM XUMHH. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMuHbIX (akTopoB. OOpaTumbie
peakuun. XUMHYECKOEe paBHOBecHe. @DaKTOpbl, BIMSIONIME HAa COCTOSIHUE
xumuueckoro paHoBecus. [Ipuanun Jle [larense.

OnexTponuTudeckas nuccoruaius. CuibHbIe U cialdbie AIeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasd, HEUTpaIbHAs, NIECTOUYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBpaIlCHUI:
neMoHcTpanusa Tadsmi «llepuonnueckas cucteMa XxuMuueckux siaementos J[. U.



MenpeneeBay, U3ydyeHUE MOENEH KPUCTAUIMUECKUX PEUIETOK, HAOIIOJEHUE U
OIKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iiokKEHUE MEPOKCUAA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aTOpPa, ONPEICICHUE CPEABl PACTBOPOB BEILIECTB
C MOMOIIIbIO YHUBEPCATLHOTO UHIUKATOPA, PEaKI[MU HOHHOT'O 0OMEHa), TPOBE/ICHNE
IPAKTUYECKON padoThl «BiusiHUe pa3nyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peakuumn».

PacuérHble 3anaum.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKMX pEaKUUH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAsI 10JIA
BEILECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilomoxxenme HemerannoB B Ilepmoamyeckon cucreme
xumuyeckux snemeHToB JI. M. MenpaeneeBa U 0COOCHHOCTH CTPOEHHSI aTOMOB.
®u3nvecKue CBOMCTBA HEMETAUIOB. AJUIOTpONUST HEMETAUIOB (HAa mpuMepe
KHCJIOpOJia, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BaKHEUIIHUX HEMETAUIOB (TAJIOTE€HOB, CEPHI, a30Ta,
dochopa, yriepomsa W KpPEeMHHs)) W MX  COCIMHEHUH  (OKCHJIOB,
KHCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpruMeHeHnEe BAXKHENIIINX HEMETAIUIOB U UX COCTMHEHHUI.

Meramibl. [lonoxenne meramwioB B llepuoguueckon cuCTeMe XUMHYECKUX
sanementoB . 1. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS AJEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O0mue dusndeckue cBoiicTBa meTawioB. CIUlaBbl METALIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATPWUM, Kaluil, KalbIUi,
MarHui, aJJlOMUHUH, ITMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue cnocoObl MmonydeHus: MeTauioB. [IpuMeHeHre MeTaiioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALICHUN:
U3Y4YeHHE KOJUIEKUUH «MeTasibl U CIUlaBbD», 0Opas3lloB HEMETAIIOB, pEIICHHE
AKCIEPUMEHTANILHBIX 3a/1ad, HAOJIOACHUE W OMUCAHUE JAEMOHCTPAILMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCUCTBUE THAPOKCHAA ATIOMUHUS C pPAaCTBOPAMHU
KHUCJIOT U 1IeJI04Yel, KAYeCTBEHHbIC PEAKIIUU Ha KATUOHBI METAJLIIOB).

Pacuérnrble 3amaun.

Pacuétel macchl BemiecTBa Wwid 00bEMa Ta3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOIO0 M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIH OIHO
U3 BEILIECTB UMEET MTPUMECH.

XHMMHS 4 )KU3Hb



Ponp xumum B 0o0ecnie4eHMH SKOJIOTMUYECKOHM, SHEPreTUYECKOW M MHUILEBOU
0€3011acHOCTH, PAa3BUTHUH MeIULUHBL. [IOHATHE O HAy4YHBIX METOAAX IO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenns 00 OOIIMX HAyyHbIX MPUHIOUIAX POMBIIUIEHHOTO
NOJIyYEHUSI BAXKHEHIINX BELIECTB.

YenoBek B MHUpPE BEIIECTB W MaTEPUATOB. BAXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepualbl, KpacKH, CTEKIO, KepaMHKa,
Marepuaibl Uil SJIEKTPOHUKH, HAaHOMATEpHUaJbl, OPrAaHUYECKHE W MUHEpAIbHBIE
yI00peHus.

XuMuag W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernaparoB, IpaBuiia 6€30MacCHOTO UCIIOJIb30BAHUS MTPenapaToB ObBITOBOM XUMUU B
ITIOBCETHEBHOM KU3HM.

MexnpeIMeTHbIE CBA3H.

Peanmuzanps  MEXNpeAMETHBIX  CBSI3€M NpU  W3YYEHUH OO0mel u
HEOpraHM4eckol XuMuH B 11 Kimacce ocymiecTBIisIeTCs Yepe3 UCIOIb30BAHUE KaK
o0lMX EeCTECTBEHHO-HAYYHBIX TMOHATHA, TaKk MW TMOHATHWA, SBISIOLIMUXCS
CUCTEMHBIMH JJIsI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE€ MOHSATHUS: HAaydHbIN (akT, rumores3a, 3aKOH,
TEOpHUs, aHalIM3, CHUHTE3, KiIaccu(uKanus, MEePUOJUYHOCTb, HaOII0IEHNUE,
JKCIIEPUMEHT, MOJAEIUPOBAHNUE, U3MEPEHUE, SIBIICHUE.

®u3uka: MaTepusi, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOII, paJUOaKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHbD, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHUE BEILECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHULIBI X
U3MEPEHUS, CKOPOCT.

buonorusi: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BELLECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOpHbIE TOPOJBI, MOJE3HBIE UCKOMAEMble, TOIUIKBO,
pECYPCBL

TexHomorus: XUMHUYECKasi NMPOMBIIUIEHHOCTb, METAJUIYpPIUs, NPOU3BOACTBO
CTPOUTEINIBHBIX MATEPUATIOB, CEIBbCKOXO3SIMCTBEHHOE NPOU3BOACTBO, ITHILIEBAs
IPOMBILIUIEHHOCTh,  (papManeBTHUECKasi  MPOMBILUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IIPENaparoB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOT'PAMMBI 11O
XUMHNUHN HA BA3OBOM YPOBHE CPEJHETI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pE3yJlbTaTaM OCBOCHUS
0o0yJaroImMUMHUCS TIPporpaMM CpEIHEro oO0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-MeToauueckoil OCHOBOW — JJist
pa3paboTKH TJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIEro
00pa3zoBaHus SABJISIETCA CUCTEMHO-ACATEIbHOCTHBIN TTOAXO/I.

B CcOOTBETCTBUM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICICHBI CJICIYIONINE COCTABJISIOININE:

OCO3HAHHE OOYYaIOIMMMHUCS POCCHUICKON TPaxXTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOTIPE/IeIICHHUIO;

HAJIMYME MOTUBAIUH K O0yUEHUIO;

IIEJICHAMPABICHHOE PA3BUTHE BHYTPEHHUX YOCXKICHUI JTMYHOCTH HAa OCHOBE
KITIFOUEBBIX LIEHHOCTEN M UCTOPUYECKUX TPAIuIIMii 0a30BOI HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalolIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITENBbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, TMPUCYIIUMH 1E€I0CTHOM
CUCTEME XUMHUYECKOr0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS YKOJIOTUYECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
LEIU U CTPOUTD KM3HECHHBIC IIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalOTCs B
€ANMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLUOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTIMU
U WjaealaMd POCCHICKOTO TPaKIaHCKOTOo OOINEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥ TpaBWIaMU  TIOBENCHMs,  CIIOCOOCTBYIOIIUMHU  TMpOIleccam
CaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JIMYHOCTH
00 yJaroIIuXcs.

JIn4HOCTHBIE pe3yibTaTbl OCBOEHUS TMpeaMeTa «XHUMHS»  OTpaxaroT
c(hOPMHUPOBAHHOCTh OIBITA TO3HABATEIHPHOM W TPAKTHYECKOW NEATCITLHOCTH
O0ydJaromuXCcs M0 peajr3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIIMMUCA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXXEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JIEITEIIbHOCTH MTPH CO3IaHUU YIEOHBIX
IIPOEKTOB, PEIICHNUN YIYEOHBIX U MMO3HABATEILHBIX 33]1a4, BHIMOJIHEHUU XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIM3E PA3IMYHBIX BUJIOB YI€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA



[EHHOCTHOI'O OTHONICHHS K MCTOPUYECKOMY M HAy4YHOMY HaCJEIUI0
OTE€YECTBEHHON XNMHH;

YBOXEHUSI K MIPOLECCY TBOpPUECTBa B OOJACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUSI XMMHM, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAyKU €CTh PE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHWH, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa U IT03HABATEJIbHBIX MOTHBOB B IIOJyYE€HHUH U ITOCJIEYIOILEM AHATIN3E
UH(OPMALIMK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€UECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAIlMH, CB3aHHbBIE C XUMUYECKUMU SBICHUIMH,
Y NPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAILHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApHILEH C
MO3UIMHA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3THUX
MIOCTYIIKOB;

4) popMupoBaHMS KYJIbTYPHI 310POBbA:

NOHMMAHUA LEHHOCTEH 370pOoBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (DM3HUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

COOJIIOJICHUST TIpaBUJl OE30IMMacHOr0 OOpalleHHs C BelIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JIESTEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH TPaBUJ HWHIWBUAYAIBHOIO M  KOJUIEKTHUBHOT'O
0€30MacHOro0 MOBEJEHUS B CUTYAIUSIX, YIPOKAIOUINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJIEICTBUN M HENPUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOieHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEI0BaTEIbCKON
NESITENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOM W JAPYrux BUJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3ajad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3YUEHUIO Mpodeccuil pa3inyHoOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS NIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaTaM TPYJOBOM AESTEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB € Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEl 00IIIeCTBa;

6) IK0JIOrM4eCKOro BOCIIUTAHMSI:



AKOJIOTUYECKHU I1€JI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIICCTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAHUSl TJIO0ATBHOTO XapakTepa HKOJOTMUECKUX MPoOIeM, BIMSHUS
SKOHOMHMYECKHUX MPOIECCOB HA COCTOAHUE MPUPOIHON U COLUATIBHOM CPEIIBIL;

OCO3HAHHUSA HEOOXOAUMOCTH HMCIOJIB30BAHUSA JIOCTIDKCHUM XHUMHUHM IS
pEIIEHUS BOIPOCOB PALMOHAIIBLHOTO TTPUPOI0TIOIL30BAHUS;

AKTUBHOT'O HENPUATUA JCWCTBHUM, TMPUHOCAIIMX BpEl OKPYKArOIIEH
IPUPOJHON Ccpejie, YMEHUs MPOrHO3UPOBATH HEOIATrONPHUATHBIC JKOJIOTMUYECKUE
MOCJIC/ICTBUS MPEAIIPUHUMAECMBIX JEHCTBUM U MPEAOTBpAIATh U X;

HAJIMYMS PA3BUTOTO YKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
ONbITA NEeSITeIbHOCTH AKOJIOTUYECKON HaIPABJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCA MMHU B IIO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
MpPaKTUKE, CIOCOOHOCTM U YMEHHMS AaKTUBHO TPOTUBOCTOATH HJACOJOTHUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKU;

MOHUMAaHUS CHeU(PUKY XUMHUU KaK HayKd, OCO3HaHus €€ poiu B
(GbOpMHUPOBAHUN PALMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I1IEJTOCTHOTO
npeacTaBiacHUsS 00 OKPY)KaloIIeM MHUPE Kak O €IUHCTBE IMPHUPOJBI M YEIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MpoOJIeM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS;

yoexaEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUHM JJII  COBPEMEHHOM
UWBWIN3ALMHA: B €€ TYMAHUCTAYECKOU HAITPABICHHOCTH U BAXKHOW POJIM B CO3JIaHUHU
HOBOW 0a3pl MarepuajbHOM KYyJAbTYpPBI, PEHICHHH TJI00aJbHBIX MPOOJIEM
YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — ChIPHEBOM, IHEPre€TUUECKOM, MUILEBON U
AKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTUH MEIUITMHBI, OOCCTICUCHHH YCJIOBHM
YCTICTITHOTO TPYAa U SKOJIOTHIECKH KOM(DOPTHON KU3HU KAKIOTO YieHa OOIIEeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAHUSA CYIIIHOCTA METOJ0B
MMO3HAHUS, WCIIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh
MoJIydaeMble 3HAHMS JJII aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIEro MUpa 1
MPOUCXOJAIINX B HEM U3MEHEHUMN, YMEHUS JeJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbIO MOJYYeHUS JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XHWMHUYECKHE 3HAHUSA IS
pelIeHUs Mpo0JIeM B PeabHBIX dKU3HCHHBIX CUTYaIHsX;

MHTEpPECa K MO3HAHUIO U UCCIIEI0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH;



MHTEpeca K 0COOCHHOCTSIM Tpy/Aa B pazau4HbIX chepax mpodeccHoHaIbHOM

NEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHUS y4eOHOTO mpeaMera «XuMUsS» Ha
YPOBHE CpeJTHEero o011ero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHus MHUPOBO33PEHUS o0y4aromuxcs
MEXTUCITUTUTHHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYyYHBIC MMOHATHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHCHU(PHUKY METOJIOB ITO3HAHHUS,
UCIIOJIb3YEeMBIX B €CTECTBCHHBIX HayKax (Marepuisi, BEIIECTBO, SHEPTHUs, SBJICHHE,
MpoIecc, CUCTeMa, HAYyIHBIA (PaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBAaHNE, HAOMIOACHUE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIE yuyeOHbIE JCHCTBHUS (TIO3HABAaTEIbHBbIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecrieunBaronme dbopmupoBanue (GyHKIIOHATHHOU
IPaMOTHOCTH U COLUAILHOW KOMIIETEHIIH 00 Yy4JaloIiXCsl;
CIIOCOOHOCTH 00 yJaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHUS M YHUBEPCAJIbHBIE YYCOHBIC
JEUCTBUS B TTIO3HABATEILHON U COLIMATIBLHOM MPAKTHUKE.

MeranpenMeTHbie pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATCIIbHBIMH, KOMMYHHUKAaTHBHBIMH W PETYISTHBHBIMU
JICUCTBUSIMU.

OBianeHue YHUBEPCAIbHBIMHU y4eOHBIMU NMo3HABATEJIbHbIMU
JEeUCTBUSIMH:

1) 6a30BbIE JTOTUYECKHE AeliCTBUSA:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3WUPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsATh UEIN JEITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEJIbHOCTH C IOCTABJICHHBIMH LIEJISIMU;

HCTIOJIb30BAaTh IIPM OCBOCHWHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKUA TOHATUN M YCTAHABJIMBATh WX B3aUMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIONINE MOHATHS I OOBSICHEHUS OTACIIbHBIX (haKTOB M
SIBIICHUI;

BHIOMpaTh OCHOBAaHMSI M KPUTEPUU I KJIacCH(PUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIN;

YCTaHABJIUBaTh MPUYUHHO-CJICICTBEHHBIC CBS3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUus (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;



IIPUMEHATH B MPOLIECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUHA CHUMBOJIMYECKUE
(3HaKOBBIE) MOZENN, TPEOOPA30BBIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HAK (CMMBOII) 3JIEMEHTA, XUMUYECKas (popmysa, ypaBHEHUE XUMUYECKON peakinu
— IpU pElICHUU Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUUYECKUX 3a7ad, MPUMEHSIThH
HA3BAHHBIE MOJEJIbHBIE MPEICTABIICHUSI JJIs1 BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMIA.

2) 6azoBbI€e MCCJIET0BATENbLCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKuunii;

(bopMyIMpoOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCIIOIb30BaTh OCTaBICHHbBIE
U CaMOCTOSATEIbHO C(OPMYTUPOBAHHBIE BOMPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHMSI U OCHOBBI JIJIsI (JOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJQJIETh HABBIKAMHM CAMOCTOSITEILHOIO IUJIAHUPOBAHHUS M MPOBEICHUS
YYEHUUECKHX 3KCIEPUMEHTOB, COBEPILIECHCTBOBAaTh YMEHHUs HAOIIOAATh 3a XOJIOM
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (OopMYIHpOBATh
0000111eHNs ¥ BBIBOJbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

NpUOOpETaTh OMBIT YYEHUYECKOM HCCIENOBATEIbCKOW W MPOEKTHOM
JESITEeIbHOCTH, MPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIILHOMY
MOMCKY METOJIOB PEIICHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3TUYHBIX METO/I0B
NO3HAHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopManuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHMHUYECKOTO COJEpXKaHHUs, CIpaBOYHBbIE IOCOOUS,
pecypcbl MHTEepHeTa), aHanM3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUJIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHHUBATh eé JOCTOBEPHOCTD U
HEIPOTUBOPEYUBOCTb;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU MOUCKE U
orobope wHpOpMaNKMK, HEOOXOMUMOW Jisi BBIMOJTHCHHWS y4YEOHBIX 3aaad
OIPEAEIIEHHOIO THUIIA;

NpUOOPETaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUI U PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  IpEACTaBICHUS
uH(popMaluK (CXeMbl, rpapuKU, JTUarpaMMbl, TAOJIMLBI, PUCYHKH U APYTHUE);

UCIOJIb30BaTh HAYUHBIH A3bIK B KAUECTBE CPENICTBA IPU pabOTe C XUMUUYECKOU
uH(pOpMaLMe: MPUMEHATh MeXNpeaMeTHble ((pU3MYecCKMe W MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBI, (hOpMYIibl, aOOpeBUATypbl, HOMEHKJIATYPY;

UCIIOJb30BaTh M MPEeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEICTBA
HarJIsITHOCTH.



OBiageHne yHuBepCcalbHBIMU KOMMYHUKATHBHBIMH JAEHCTBUSIMH:

3a71aBaTh BOIIPOCHI 10 CYILECTBY OOCYX/IaeMOIl TeMbI B X0Ji€ IHajora u/uiu
JUCKYCCUHM, BBICKAa3bIBaThb HWJEH, (QOPMYIHpPOBaTH CBOM  MPENJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a1a4H;

BBICTYNaTh C NPE3EHTAUHUEN pe3yJbTaTOB II03HABATEIBLHOU JEATEIBbHOCTH,
IOJIYYEHHBIX CAMOCTOSITEIBHO UJIM COBMECTHO CO CBEPCTHUKAMM NP BBIITOJIHEHUH
XMMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEOBaHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, pealii3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
0 pe3yJibTaTaM NPOBEIEHHBIX MCCIIEIOBAHUN MYTEM COIJIACOBAaHUS MO3MIMI B
X0/J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIISATH CBOKO I1O3HABATEJBbHYIO
NEeATENbHOCTh, OmNpenessas €€ LeNnd M 3aJadd, KOHTPOJIMPOBAaTb M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM MpH
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/lad, BbIOMpaTh Haumbosee
3¢ deKkTuBHBI cnoco0 MX pemeHuss ¢ y4ETOM IMONyYeHHs HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTH HA OCHOBE CaMOaHaJIN3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI
11 KVIACC

[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNU: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOU KaPTUHBI MUPA, POJIA XUMHH B IO3HAHUU SBJICHUHN IIPUPO/IBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHYECKUX 3a7a4 U IKOJOTHYECKH
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJIHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe MOHATUSA (XMMUYCCKUM 3JIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSIPHBI 00BEM,
BAIICHTHOCTb, 3JICKTPOOTPUILIATEIILHOCTh, CTENIEHb OKHUCJIEHHS, XUMUYECKasA CBA3b
(KOBaJIeHTHAsI, MOHHAs, METALTHYECKAsl, BOAOPOHAs ), KpUCTAIUTUUECKasl pelIeTKa,
TUIBl  XUMHYECKUX  PEAKIU, PACTBOP, DJCKTPOJUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJIATUYECKAsT JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOM peakIui, XUMHYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoandecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPrUU



OpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MUPOBO33pDEHUYECKUE 3HAHUS, JIEKAIIWE B OCHOBE IOHUMAHHS IPUYMHHOCTU U
CUCTEMHOCTH XUMUYECKHX SIBJICHUH, (PAKTOJIOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyUEHUHU U OE30MIaCHOM HCHOIb30BAaHUM BaXKHEUIINX HEOPraHUYECKUX
BELIECTB B OBITY U IPAKTUUECKOM I€ATEbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpHbIE MpPU3HAKU TOHATHUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHUS NpPU
OMKMCAHUK HEOPTraHUYECKHUX BEUIECTB U UX MPEBpAICHU;

Cc(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIS
coctaBieHus (OpPMYJT  BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHblil Ta3, YIVIEKMCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHAsl U3BECTb, IUTHEBAS COJA, IUPUT U JIPYTHE);

c(OPMHUPOBAHHOCTb YMEHUHN OMPEAEATh BAICHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX DJIIEMEHTOB B COCIMHEHMSX PA3IM4YHOrO COCTaBa, BUJ XUMHUYECKOU
CBSI3M (KOBAJECHTHAs, MOHHAsI, METAINIMYECKAs], BOJOPOAHAs) B COCAMHEHUSAX, THII
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOTO BeEIleCcTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJUINYECKasi), XapaKTep CpPebl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX
COCIMHCHUI;

c(OpMUPOBAHHOCTH YMEHUI YCTaHABJIMBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K ONpeAeNEHHOMY Kiaccy/rpymnme
COEIMHEHMH (TPOCThIE BEIIECTBA — METAUIbI M HEMETaJUIbl, OKCUbl, OCHOBAHUS,
KUCJIOTHI, aM(OTEepHbIE THIPOKCUIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI EPUOJUYECKOTO 3aKoHa /I,
W. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINH;

C(OPMUPOBAHHOCTb YMEHHUH XapaKTEepPU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX 3JIeMeHTOB |—4 mnepuogoB Ilepmoanueckoil cucTeMbl
xumudeckux snemeHToB [I. WM. MenpeneeBa, ucronb3ys HOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIN, «IHEPTETUUYECKUE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH
U3MCHEHMS CBOMCTB XMMHMUYECKMX 3JIEMEHTOB M MX COCIWHEHHH IO MEPUOAAM U
rpymnmam lleprnonnueckoit cucteMsl Xumudeckux 35eMeHToB J[. 1. Menaeneesa;

c(hOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOLIUE
XUMUYECKHE CBOMCTBA HEOPraHWYECKMX BEUIECTB  pa3jIMYHBIX  KJIACCOB,
NOJTBEPKAATh CYIIECTBOBAHME T'€HETHMUECKOW CBSI3M MEXAY HEOPraHWYECKUMHU
BELIECTBAMH C ITOMOILBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

c(OpMUPOBAHHOCTh YMEHHS KIACCH(PUIMPOBATh XUMHUYECKUE PEAKIMHU IO
pa3IMYHbBIM MpHU3HAKAM (YUCIY M COCTaBY PEarupyrolldXx BEIIECTB, TEMJIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTETICHEW OKHCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
peaxkiuy, y4acTUIO KaTaau3aTopa);



C()OPMUPOBAHHOCTh YMEHUM COCTaBJIATH YPAaBHEHUS PEAKLUUNA pPa3IUUHbBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbBIE YPABHEHUS peakluii HOHHOr0 OOMEHa, YUUThIBAs
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;

C()OPMUPOBAHHOCTb YMEHHMHM MPOBOJUTH PEAKLMH, IOATBEP)KIAIOLINE
KaYeCTBEHHBII COCTAaB pA3lMYHbIX HEOPraHUYECKHX BEIECTB, pPAaclO3HaBAThH
OIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHMYECKHUX
BELIECTB;

c(OpMUPOBAHHOCTH ~YMEHUW  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKIUil MOCPEACTBOM COCTABJICHHUS DJIEKTPOHHOrO OajiaHca
3TUX PEAKLUM;

c(OpMHUPOBAHHOCTb YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
PEaKINH OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMEUICHHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTHU OT BHeWIHETo Bo3aeiicTeus (nmpuHuun Jle llarense);

C(OPMUPOBAHHOCTb YMEHHUI XapakTepU30BaTh XHMHUYECKHE IPOLECCHI,
JeXKallue B OCHOBE IPOMBILIUIEHHOIO MOJIYYEHHUS CEpPHOM KUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHUI 00 OOIMIMX HAyYHBIX MPUHILIHIAX H
AKOJIOTMYECKUX MPoOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

C(POPMUPOBAHHOCTh YMEHHI NPOBOJUTH BBIYUCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MACCOBas 10JIsI BEILIECTBA B pACTBOPE», 00bEMHBIX OTHOIIEHHI Ia30B IPU
XMMHUYECKUX PEaKLMsAX, MacChl BelleCTBA WM O00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B pEAKLHUH
BEIIECTB, TEIUIOBOro 3¢ (ekra peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BELIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyfod u 1abopaTopHBIM OOOpPYAOBAaHHMEM, a TaKXKe IMpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMHU MO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHHMH IJIAHUPOBaTb U BBIMOJIHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3JIOKEHUE MEpPOKCUIa BOJOPOAA B IMPUCYTCTBHM KaTaln3aropa,
ONpECIICHHE CpEeAbl PACTBOPOB BEIIECTB C IOMOIIBI  YHUBEPCAIBHOIO
UHAMKATOPA, BIMSHUE Pa3IMYHBbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu,
peakuud HOHHOrO OOMEHa, KAa4eCTBEHHbIE peaklUUHu Ha cyiabdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metamubl» U «HemeTtaiuiedy) B COOTBETCTBUU C IPAaBUJIAMU TEXHUKH
0€30MacHOCTH MPHU OOpPAILEHUH C BEIIECTBAMH U JJAOOPaTOPHBIM 00OpPYAOBAHHUEM,
OpPEJCTABJIATh PEe3yNbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHMI COOTBETCTBYIOIIMX PEAKLIM U POPMYyTUPOBATH BEIBOBI HA OCHOBE 3THX
pE3yJbTATOB;



chOpMUPOBAHHOCTh YMEHHM KPUTHYECKH AHAIU3UPOBATH XUMHYECKYIO
UHPOpMAIMIO, IOJYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaINK, THTEpHET U APYTrUx);

C(OPMUPOBAHHOCTb ~ yYMEHHUH  COONIIOJATh  MpaBWiIa  IKOJOTHYECKH
1enecooOpa3Horo MOBEACHUST B OBITY W TPYAOBOW JEATENBHOCTH B LEJAX
COXPAaHEHMUSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHON Cpelpl, OCO3HABATH
OITACHOCTh BO3/ICUCTBUS HA KUBBIC OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarenst [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IPEIOTBPALLEHHS UX BPEIHOI'O BO3AEHCTBHUS HA OPraHU3M YEJIOBEKA,;

JUIsl 00yJarolMXcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbSI: YMEHHE
NPUMEHSTh 3HAaHHA OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL CHEeNbIX M CIa00BUIAIIMX OOYyYalOlIUXCs: YMEHHUE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpains g 3amicu XHMUYEeCKUX

dbopmyL.



TEMATHUYECKOE INTAHUPOBAHHUE
11 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB U TeM nu@dpoBbIie
Ne i/m P Kourposbubie | Ilpakruyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Teoperuueckne 0CHOBBI XUMHHU
Ctpoenne atoMoB. [lepronnueckuii 3aK0H
1.1 u Ilepuognueckas cucTeMa XUMHUYECKUX 3 bubmmorexa [IOK
' proa https://m.edsoo.ru/7f41837c
snemenToB /1. 1. MenzaeneeBa
12 Ctpoenue BemecTBa. MHOrooOpasue 4 bubmoteka [JOK
' BEIIECTB https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
1.3 X 6 1 1
IMUHECKILE peakitin https://m.edso00.ru/7f41837c
Wroro mo pazneny 13
Pa3znen 2. Heopranuueckasi xumust
bu6mmoreka [JOK
2.1 M 6 1
CTaLIH https://m.edso0.ru/7f41837c
bubmioreka [IOK
2.2 H 9 1 1
CeMeTaILIH https://m.edso0.ru/7f41837¢
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 bubmotexa [IOK
' BEILECTB https://m.edsoo.ru/7f41837¢
Uroro no pazneny 17 bubmorexa [JOK

https://m.edsoo.ru/7f41837c

Paznea 3. XuMus ¥ KU3Hb



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK

3.1 X 4
VMU 1 KH3HD https://m.edsoo.ru/7f41837c

Hroro no pasgeny 4

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME



https://m.edsoo.ru/7f41837c

ITOYPOYHOE IINTAHUPOBAHHME

11 KUIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTPpOHHBIEe NG poBbIE
Tema ypoka Kontpoasbnsie | IIpakTnueckue
n/n Bcero U3y4eHHs o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

XUMHYECKHI JIIEMEHT. ATOM. bu6moreka [IOK

1 DneKTpoHHas KOHQUrypauus 1 05.09.2024 https://m.edsoo.ru/7f41837curok.ru
aTOMOB
[Tepuoanyeckuii 3aK0H 1 but6moreka [JOK
[Tepronnyeckas cucTema https://m.edsoo.ru/7f41837curok.ru

5 XHMHYECKHUX 3JIeMeHToB /I. H. 1
MenpeineeBa, HX CBSI3b C 12.09.2024
COBPEMEHHOI Teopuei
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHECHUS bu6moTteka [JOK
CBOMCTB XMMHUYCCKUX https://m.edsoo.ru/7f41837curok.ru
AJIEMEHTOB U UX COCTUHEHHH 10

3 rpynmnam 1 nepuojam. 1
3HaYeHHE MePUOINY €CKOT'0 19.09.2024
3aKOHA U CUCTEMbI XUMHUYIECKUX
anemenToB JI.J. Menzaenecna B
pPa3BUTHH HAYKH
Crtpoenue BeniecTna. bu6mmoreka [JOK

4 Xumuyeckasi CBSI3b, €€ BUJIbI; 1 26.09.2024 https://m.edsoo.ru/7f41837curok.ru
MEXaHHU3MbI 00pa30BaAHHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KOBaJIECHTHOU CBS3H.
Bonopojanas cBsizb

BameHTHOCTE.
DJIEKTPOOTPUIATEIBHOCTD.
Crenenb okuclicHHs. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

03.10.2024

but6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

ITonsiTve 0 qUCHIEPCHBIX
cucteMax. IcTHHHBIC 1
KOJUIOM/IHBIE PACTBOPBI.
MaccoBas 705 BEIIeCTBA B
pactBope

10.10.2024

bu6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKUX
coequHeHu. I eHeTnueckasa
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PAa3JUYHBIX KJIACCOB

17.10.2024

bubmmoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

Krnaccupukarnus XuMudecKkux
peaKuuii B HEOPraHUYECKOU U
OpPraHUYeCcKON XUMHUH. 3aKOH
COXPaHEHUS MacChl BELIECTB;
3aKOH COXPaHEHUS U
IIPEBPALEHUs SHEPIUU IPU
XUMHUYECKUX PeaKLUsiX

24.10.2024

bu6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

CKOpOCTh peakiuu.
OOpaTtuMble peaKIuH.
XUMHUUYECKOE PAaBHOBECUE

07.11.2024

bubmumoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

10

[TpakTueckas padota Ne 1.
«BmmsaNE Ppa3IMIHBIX

14.11.2024

bu6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

(haKTOpPOB Ha CKOPOCTH
XUMHUYECKON peaKIium»

11

DJIEKTPOIM THYECKAS
nucconuanusd. Ilonarue o
BOJIOpOAHOM mokasarese (pH)
pactBopa. Peakiiun noHHOT O
obmena. ['unponus
OpPraHUYECKUX U
HEOPraHUYECKUX BEIIECTB

21.11.2024

but6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

12

OKHUCINTEIBbHO-
BOCCTaHOBUTEIIHHBIEC PEAKIUU.
[TonsiTre 00 anekTponmnse
pacIiaBoB U pacTBOPOB COJIEH

05.12.2024

bu6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

13

KonTpomnbHas padora o
pazneny «Teoperrueckue
OCHOBBI XUMHI»

12.12.2024

bubmmoreka [IOK
https://m.edsoo.ru/7f41837curok.ru

14

MeTaibl, UX TOJIOKEHUE B
Ilepuonuueckoi cucreme
XHMHYECKHUX 3J1eMeHToB JI. H.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHust aromoB. Oo1IHe
(dusnyueckne CBOMCTBa
METaJJIOB

19.12.2024

but6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

15

CrnaBbl METAIIOB.
DNEKTPOXUMUYECKUM Psif|
HANPSIXKEHUN METaJIJIOB

26.12.2024

but6moreka [JOK
https://m.edsoo.ru/7f41837curok.ru

16

XUMHYECKHE CBOMCTBA
BaYKHEHIIINX METaJJIOB (HaTpHii,

09.01.2025

bu6moreka IIOK
https://m.edsoo.ru/7f41837curok.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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KaJIn¥, KaJbIui, MarHuM,
ATIOMUHUN) U UX COCIMHEHUM

17 XUMHUYECKHE CBOICTBA XpoOMa, bu6mmotexa [IOK
MEIH ¥ UX COCTUHCHHUHN 16.01.2025 | https://m.edsoo.ru/7f41837curok.ru
18 XuMH4YeCcKHe CBOMCTBA IIMHKA, bu6moreka [JOK
J)Kele3a U UX COeUHEHUN 23.01.2025 | https://m.edsoo.ru/7f41837curok.ru
[TpaxTuueckas pabota Ne 2. bu6moteka [IOK
19 ;z;:fleE:eT :ﬁ(;n«el\p;[p:;d:g;:sjvlﬁlx 30.01.2025 https://m.edsoo.ru/7f41837curok.ru
Hemeranibl, uX MOJ0XKEHUE B bu6mmoreka [JOK
[Tepuoamueckoii cucreme https://m.edsoo.ru/7f41837curok.ru
2 XUMHYECKUX 3JieMeHToB /. U.
’ MGHIIG?I(;GBB, jlﬂjcoe6elfH0i[m 06.02.2025
CTPOCHHS aTOMOB
du3ndecKrue CBONCTBa bub6mmoreka [JOK
HEMETAJUTOB. AJIOTPOIHS https://m.edsoo.ru/7f41837curok.ru
21 HEMETaJIOB (Ha MpuMepe
KUCIOPOJa, c(epbl,p(bOC(ll))opa u 13.02.2025
yrieposa)
XuMHYECKHEe CBOMCTBA bu6moreka I[IOK
22 I‘aJIOFeHOB,vCGpBI U UX 90.02.2025 https://m.edsoo.ru/7f41837curok.ru
COCIMHCHHM
23 XuMHYECKHE CBOMCTBA a30Ta, but6moreka [JOK
docdopa u ux coeaHEHUN 27.02.2025 | https://m.edsoo.ru/7f41837curok.ru
XuMHYECKHE CBOMCTBA Bbub6morexa IIOK
24 yriaepoaa, KpeMHUS U UX 06.03.2025 https://m.edsoo.ru/7f41837curok.ru

COEIUHEHUN



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIpumenenue BaxkHEH IUX

Bbub6morexa IIOK

25 HEMETAJUIOB U UX COEIUHEHUN 13.03.2025 | https://m.edsoo.ru/7f41837curok.ru
O06o0mIeHne U CUCTEMaTH3aAUS bubmmorexa [JOK
3HaHui Mo Teme «HemeTaniby. https://m.edsoo.ru/7f41837curok.ru
26 Beraucnenus mo ypaliHeHI/mM 90.03.2025
XUMHYECKUX PEAKIUH U
TEPMOXUMUYECKHE PacUEThI
ITpakTueckas padota Ne 3. bubmotexa IIOK
27 «PemieHne 3KCepUMEeHTAIBHBIX 03.04.2025 https://m.edsoo.ru/7f41837curok.ru
3amad no reme "Hemeraimsr"»
KonTponbHas pabora mo remam bubmmoreka [IOK
)8 «MeTtaisl» 1 https://m.edsoo.ru/7f41837curok.ru
«Hemeramnsiy/Beepoccuiickas 10.04.2025
MpoBepoyHas pabora
Heoprannueckue n bu6mmorexa [IOK
29 OpPraHUYECKUE KMCIOTHI. https://m.edsoo.ru/7f41837curok.ru
Heoprannueckue n 17.04.2025
OpraHU4YeCcKrue OCHOBAHUS
AmdoTepHbIe HEOpraHUYecKue bu6moteka [IOK
Y OPraHUYECKHE COCTMHEHUS. https://m.edsoo.ru/7f41837curok.ru
30 I'enernueckas cBs3b 94.04.2025
HEOPraHUYEeCKuX U
OpPraHUYECKUX BEIEeCTB
Poib xumuu B 00eCIICUCHUN bu6moreka [IOK
JKOJIOTHYECKOIA, https://m.edsoo.ru/7f41837curok.ru
31 AHEPreTUYECKOMN U MUIIEBOM 01.05.2025

0€e3011acCHOCTH, pa3BUTUU
MEIUITUHBI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[IpencraBnenust 06 00X
HAaYYHBIX IIPUHOMUIIAX

Bbub6morexa IIOK
https://m.edsoo.ru/7f41837curok.ru

32 IIPOMBILIEHHOT'O MOJTYYEHHUS ! 15.05.2025
BaXHEHIIINX BEIIECTB
33 YenoBek B MUpE BEIIECTB U 1 bu6mmoteka [IOK
MaTepHaIoB 22.05.2025 | https://m.edsoo.ru/7f41837curok.ru
34 XuMHUS U 310POBBE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YAEHUKA

* Xumus, 11 xnacc/ I'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A.
AxunonepHoe odectBo «M3narensctBo «IIpocBenienue»

Epemun B. B. , H.E. Ky3pmenko u ap. «Xumus. ». 10-11xn./ B.B. Epemun, A.A.
Hpoznos, .B. Bapranosa. — M.: JIpoda, 2013

METOIUYECKUE MATEPUAJIBI JJJISI YYUTEJIS

Epemun B. B. Metonuueckoe nocodue k yueonukam B.B. Epemuna, H.E.
Ky3pMenko u ap. «Xumus. YriayoneHHsid ypoBenb». 10-11xk1./ B.B. Epemun, A.A.

Hpoznos, .B. Bapranosa. — M.: JIpocda, 2013

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://nimege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spr
avochnik_dlya podg/read online.html?page=3
8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.rul.
11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41



JIMCT ®PUKCUPOBAHUSA UBMEHEHU T 1
JTOMOJTHEHUM
B PABOYEM ITPOI'PAMME

Mama

6HeCceHus
U3MEHeHU,
Oonosinenuil

Cooeprcanue

Coznacoeanue c
3amecmumesnem
oupexmopa (noonuco,
pacuiugpposka noonucu,
Jama)

Ioonuce
auua,
eéHecuiezo
3anuce




JIUCT COIJIACOBAHUN

COT'JIACOBAHO COI'JTACOBAHO
[IpoTOKOM 3aceaHus METOAUYECKOTO
coseta MBOY «JTumeii Ne 13» 3amecturenb qupekropa no YBP
ot 31 aBrycra 2024 roga Nel Kapune I'epmanosna Epemsn
Anuna Bnagumupossa Jlemuioa 31 aprycra 2024 rona

JOKYMEHT IIOAIIMCAH

DJIEKTPOHHO TIOAMUCHIO
3amecTuTens qupekropa no YBP

JOKYMEHT IIOAIIMCAH

BJIEKTPOHHOM TTOITUCHIO
3amecturens qupektopa mo YBP

Jlemunosa Anvna BrnagumuposHa - Epemsn Kapune I'epmanoBna
TToanucano: 31.08.2024r. IMoamucano: 31.08.2024r.
Kpammdummposannas moamuce: KsamunupoBanHas MOAMNCk:

40B360942F31E16FDBEABOE18DI6FA88 4E7BBD831EF31D995F5677F31BD2C4A0




