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MNOSACHUTEJIbHASA 3AITUCKA

[IporpaMmMa 1O XUMHUHM Ha YpOBHE cCpenHero ooimiero oOpa3oBaHuUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumny, TpeboBaHUN K pe3yabTaTaM OCBOCHHUS
denepaibHO 00pa3oBaTENLHONW TPOTrpaMMBl CpeAHero o0Imero oOpa3oBaHUs
(®OIT COO), mpeacraBneHnbix B DemepalbHOM  TOCYAapCTBEHHOM
obpazoBatensHoM cra”mapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
ydueOHOro mpeamera «XUMHsS» B 00pa3oBaTENbHBIX OpraHm3amusix Poccuiickoit
denepanuy, peanu3ylOIIUX OCHOBHbIE 0Opa3oBaTeNibHbIE MPOTPaMMBI, U
OCHOBHBIX TOJNIOKeHUW «CrTparerum pa3BuTHd BocnuTaHus B Poccuiickoi
®enepaunn Ha nepuox a0 2025 roma» (Pacmopstxkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl MO0 XMMHUHU, K OMNPEIEIICHUIO
o011ei cTpaterun 00ydeHus, BOCIIUTAHUS U PA3BUTHUSL 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» anst 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIH
koHuenTyajpHbie TosiokeHuss @I'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
COJIepKaHus, pe3yJbTaTOB O0O0y4YyeHHs W TpPeOOBAHMM K YPOBHIO MOJITOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBanue, MoJIy4aeMoe BBITYCKHUKAM U
001Ie00pazoBaTeIbHON OpraHU3aluKU, SBJSETCA HEOTHEMJIEMOM dYacThlO WX
oOpazoBaHHOCTH. OHO CIOYKUT 3aBEpUIAIOIIMM 3TAallOM peajlu3alu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEW, NPUCYIIUX
LEJIOCTHOW CHUCTEME XHMMHYECKOrOo o0O0pa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPO/IbI, HOPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KYIbTYPbI
YeJI0OBEKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0 M TPUPOAHON cpere. Peanmsyercs xumuueckoe oOpa3oBaHuUE
00yyYarolMXCcsl Ha YpOBHE CpeAHEro oOiiero o0pa3oBaHUs CpPeACTBAMH y4yeOHOTO
npeaMera «XUMHs», COJACPKaHUE U IOCTPOCHHUE KOTOPOTO OIpEACICHbl B
nporpaMMe M0 XUMHH C Y4€TOM cHelnuUKH HAYKH XUMHUH, €€ 3HAueHHUsS B
NO3HAHUM TNPUPOJBl U B MarepualbHON XU3HM OOIIECTBA, a TAKKE C Y4ETOM
o0mMX 1elell W NPUHIUIIOB, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero oomero oopasoBanus B Poccutickoit deneparuu.

XuUMHSA KaK JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HrpaeT 0coOyio poJib B
COBPEMEHHOM IMBUJIM3AIlUHA, B CO3/JaHUU HOBOW 0a3bl MaTepUATBHON KYJBTYPHI.
OHa BHOCHUT CBOH BkJaa B (OPMUPOBAHKE PAIlMOHATHLHOTO HAYYHOTO MBIIIJICHMUS,
B CO3J/IaHUE LIEJIOCTHOTO MPEACTaBJICHUS 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (GOpMUPYETCSd B XMMHUHU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHpA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOXHBIMHU 00JIACTSIMU TPUMEHECH USl.



TecHo B3auMOJIEMCTBYSl C IPYTUMU €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOU YaCThI0O MUPOBOU KYJIBTYPhI, HEOOXOJIMMBIM yCIIOBUEM YCIICITHOTO
TpyJla W JKU3HU KaXJI0ro ujeHa oOmiectBa. CoBpeMeHHas XHUMHsI KaKk Hayka
CO3MJaTENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWI HalpaBjeHa Ha pEIICHUE
Mo0adbHBIX MPOOJEM yCTOMYMBOTO pa3BUTHUA YEJIOBEUECTBA — CBHIPHEBOM,
HSHEPTETUYECKOH, MUILIEBOH, IKOJOTUIECKOM O€30MaCHOCTU M OXPaHbI 3I0POBBA.

B coorBercTBUM € O0OMIMMH LEISIMM M OPUHOUIIAMU CPEAHEro OOIIEero
obOpazoBaHus cojaepxkanue npeamera « Xumus» (10—11 knaccwl, 6a30BbIl YpOBEHB
U3YyYEHUS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJATOTOBKY
o0yyJaromuxcsi, HEOOXOAUMYI0O MM JJii BBIPAaOOTKH MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHNIHOTO BKJIIOYEHUS B JKH3Hb COLMYMa, NPOJOJDKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisiomMu  TpeaMera «XHUMHUs» SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckass xumus» u «OOImas U HEOPTaHUYECKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBIISIIOTCSL OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW 0 HEOPTraHWYECKOW XMMHU (C BKIIOYEHHEM 3HAHUHN U3 OOIIEH XUMUM) U
oprannyeckor xumuu. opMUpPOBaHUE NaHHOW CUCTEMBI 3HAHUW MPU H3YYCHUU
npeaMeTa 00ecreYnBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTOOOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSITUN, 3aKOHOB U TEOPHUN XUMUHU.

CtpykTypa conaepxaHus KypcoB — «Opranuyeckas xumusa» u «OOmas u
HEOpraHu4yeckass Xumus» cPopMUpOBaHAa B MpOrpaMme MO XUMUHM Ha OCHOBE
CUCTEMHOIO0 TOAX0Ja K M3Y4YEHHI0O Yy4eOHOro wmarepuasa u oOyCJIOBJIECHA
UCTOpUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHMH HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBA
paccMaTpuBaIOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCNMHEHUH, a TaKKe Ha YpPOBHE CTEPEOXHMMHYECKUX U BJIEKTPOHHBIX
NpeacTaBJIeHUd O cTpoeHud BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OMOJIOTUYECKU
aKTMBHBIX COEAUMHEHUU. B Kypce OpraHm4eckod XUMHUH II0Jy4aroT pa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHMs MEpBOHAYAIBHBIC
NPEICTaBJICHUS 0 XUMUYECKOU CBSA3M, KJIACCU(PUKAIIMOHHBIX MpPHU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOM peaKI[Uu.

[lon HOBBIM yrjioM 3peHHs B MpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTcsd HW3Y4YEHHBII Ha YpOBHE OCHOBHOIO o00miero o0Opa3oBaHUs
TEOpPETHUUECKU Marepuandl U (PaKTOJOTHUECKHUE CBEICHUS O BEIIeCTBAX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass U HeopraHuyecKas
XUMUS» 00ydalIuMcs TPEAOoCTaBISIETC BO3MOKHOCTh OCO3HAaTh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOMIETEOPETHUECKUX U METOJ0JIOTHUYECKUX MO3UIUH,



ry0oke TIOHSITh HWCTOPUYECKOE W3MEHEeHHe (YHKUHMM STOro 3akoHa — OT
o6o0maromieii 10 00BACHSIONMEH 1 IPOTHO3HP YIOUIEH.

Envnas cucrema 3HaHWN O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W NMPHUMEHEHUM, A TAKXKE O XUMHUYECKUX PEAKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus naonoyHsieTcas B Kypcax 10 um 11 knaccos
DJIEMEHTAMU COJIEP)KAHUS, HMMEIOIIUMHU KYJIbTYPOJOTMYECKUA W NPUKIATHOU
XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHMMAHHUIO B3aWMOCBSI3HM XUMHUHM C
IpYTMMHM HayKaMU, PAacKpbhIBAlOT €€ poJib B MO3HABATEIbHONW M MPAKTUYECKOU
NeSTeTbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXEHHUS K IMPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBITYCKHUKY OpPHEHTHUPOBATHCS B OOMIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJieMax, CBA3aHHBIX C XHUMHUEHW, KPUTUYECKH OCMBICIMBATH HWHPOPMALUIO U
OPUMEHITh €€ ISl TOMOJHEHUS 3HAaHUW, PELUICHUS WHTEJICKTYaIbHbIX U
AKCIIEPUMEHTATBHBIX HCCIEIOBATEIBCKUX 3a/1au. B 1enom coaepkanue yueOHOTO
npeaMera  «XHMUS»  JTaHHOTO  YPOBHS  M3Y4YEHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y OOydaroUIUXcsi MHPOBO33PEHUYECKON OCHOBBI AJii MOHUMAHUS
dunocockux uaeH, TaKMX Kak: MaTepUalibHOE €AMHCTBO HEOPraHUYECKOro H
OPTaHUYECKOTO0 MHupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTh NPUPOAHBIX SABJICHUN MYTEM OKCIIEPUMEHTa U
peuieHus TOpPOTHBOPEUMA MEXKIAY HOBBIMM (PakTaMud U TEOPETHUYECKUMU
NpEeAnoChbUIKaMHU, OCO3HAHUE POJIM XUMUH B PEUICHUH HKOJOTHUYECKUX MpoOjeM, a
TaKKe MpoOJieM cOEpexKEHUs] IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTHI U MAaTEPHUATIOB.

B nmnaHe pemeHus 3amad  BOCHUTAHMS, PAa3BUTUS W COLMAIM3ALUU
00y4Yaroluxcsi MPUHATHIE NPOTrpaMMON MO XUMHUHM TMOJXOJBI K OINpPEACICHUIO
COJEp)KaHUs M TMOCTPOEHHUs TMpeAMeTa MpeaycMaTpuBaioT (HOopMHUpOBaHHE
YHUBEPCAJbHbIX y4e€OHBIX JEHUCTBHM, uMemMUX 0a30Boe 3Haue€HUE A
pa3IMYHBIX BUJOB JESATEILHOCTU: pelIeHus NpoOJjeM, MOWCKa, aHalIW3a u
00paboTku HHPOpMAIH, HEOOXOTUMBIX JJIs1 MPUOOPETEHUS OMBITA MPAKTUYECKO i
U HCCIEN0BATENbCKON AEITENBbHOCTH, 3aHUMAIOIIEN Ba)KHOE€ MECTO B IO3HAaHUU
XUMUH.

B mnpaktuke mnpemnogaBaHuS XUMHUH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CpeAHEro oliero oopa3oBanus, Mpu OMpEAeICHUN
COAEPKATEIbHOM XapAKTEPUCTUKU UEJNEH H3Yy4YEHHUd NpeaAMeTa HaIlpaBJICHUEM
NEPBOCTENIEHHONW 3HAYMMOCTH TPAAUIMOHHO TNpU3HAETCS (GOPMUPOBAHHE OCHOB
XUMHUYECKOW HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMU
JEATEIIBHOCTU YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKON TOYKM 3PEHUS TAKOW IMOJAXOJ K OINPEACIICHUIO LEJeld H3YYCHUS
peaMETa SIBJISIETCS. BIIOJTHE ONIPaB/IaHHBIM.



CoryacHO MaHHOW TOYKE 3pEHMs TJABHBIMH IEJSIMU H3YYCHUS TpeIMera
«Xumusi» Ha 6a3oBoM ypoHe (10 —11 ki1.) sBIISIFOTCS

e (GOpMHPOBAHME CHCTEMBI XUMHUYECKMX 3HAaHUW KaK  BaXHEHIICH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA, B OCHOBE KOTOPOWU
JIeKAT KITIOYEBBIC MOHATHA, (PyHIaMEHTaJIbHBIC 3aKOHBI U TCOPUHM XUMUH,
OCBOEHHUE SI3bIKA HAayKH, YCBOCHME U TMOHUMAHHME CYIIHOCTHU JOCTYHHBIX
00001IIeHNT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJICHHE C HCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmMupOBaHUE U PA3BUTHUE MPEJCTABICHUN O HAyYHBIX METOJIaX MO3HAHUS
BELIECTB W XUMHUYECKHX peEakIi, HEOOXOAMMBIX M NPUOOPETeHUs
YMEHUNA OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBIICHUM,
UMEIOIINX MECTO B IPUPO/IC, B MPAKTHUCCKON M MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUU U CTIOCOOOB JIEATENIBHOCTH, CBSI3aHHBIX C HAOIOJCHUEM U
O00DBSICHEHMEM XHMMHYECKOIO JKCIEPUMEHTa, COOMIOJICHHEM TPaBUII
0e301MmacHOT0 00paIeHus C BEleCTBaAMU.

Hapsiny c atuM, conepxartelibHasg XapaKTE€pUCTHUKA LeJel U 3a1ad U3y4eHus
npeaMeTa B MporpaMme Mo XMMUM YTOUHEHA M CKOPPEKTUPOBaHa B COOTBETCTBUM
C HOBBIMHU MPUOPUTETAMU B CHCTEME cpefHero odmiero obpazoBanus. CeroHs B
NpernojlaBaHu ~ XUMHU B OOJbIICH  CTeMeHW OTHAETCS  MPEATNIOUTCHHE
NPaKTUYECKOW KOMIIOHEHTE CcoOJiepXaHusg OOydeHUs, OpPHUEHTHUPOBAaHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTeIbHOM OpraHU3aliiy, BJAJCIONIETO HE
HaOOpoM 3HaHWM, a (YHKIIMOHAJIHHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMHU aKTUBHOTO MOJYYEHHs] 3HAHUI M NPUMEHEHHs UX B PEAJIbHOM KU3HU
JUTSI pellieHUs MPaKTUY eCKUX 3a/1ad.

B cBa3u ¢ oTUM mnpu u3ydeHUH MnpeaMera «XUMHs) JTOMHUHUPYIOIIEe
3HaY€HHE NPUOOPETAIOT TAKKUE LIENU U 3aa4t, KaK:

ananraius oOyJarouuxcs K yCJIOBUSM AMHAMHUYHO Pa3BHUBAIOLIETOCS MUpA,
dbopMUpOBaHHWE  MHTEIUICKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIHPHOMY MPHHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM ;

dbopMupoBaHne y OOYYaMONIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HUMEIOUIMX YHUBEPCAJIbHOE 3HAYECHHE MAJS pa3IMYHBIX BHIOB
NeSTeTbHOCTHU: PElIeHus] nmpoOieM, MOoucKa, aHajdu3a U 00paboTku MH(OpMaImH,
HEOOXOAUMBIX JJIsI MPUOOpPETEHHUs OMbITa MAESITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B I[IO3HAHWM XHUMHUHU, a TaKXke [Ji1 OLEHKA C NO3UIUN
HKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BJMSHUA BEIIECTB M XUMHUYECKHX
NPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEIY;



pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CrocoOHOCTEeH 00yJaroIUXCsi: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMUH B COOTBETCTBHUHU C KUZHECHHBIMHU MOTPEOHOCTS MU, UCIIOJIL30BATh
COBpPEMEHHbIE HHPOPMAIMOHHBIE TEXHOJOTHUU JIJIS MTOUCKA W aHaiau3a y4eOHOU U
HAYYHO-TMIOMYJIIPHOU HHPOPMAIIUK XUMUYECKOTO COJIePKaHMUS;

dbopMupoBaHKE U pa3BUTHE Y OOYUYAIOMMXCS ACCONMATUBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0JTI0/1aTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU TMJAHUPOBAHUM M TMPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydawmuxcs yOexIEHHOCTH B TyMaHUCTHYECKOU
HANpPaBJICHHOCTH XUMUHU, €€ BaXHOW pOJM B PEHICHUU TII00aIbHBIX HpoOieM
palMoOHAIBLHOTO MPUPOAOTIONH30BAHUS, TTOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsSI TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOILIEHUS K MPHUPOJE U CBOEMY 3JIOPOBBIO, a TaKke MPUOOpPETeHUs OIbITa
UCIIOJIL30BAHUS TOJIYYCHHBIX 3HAHUN JJIS1 TPUHSATHS TPAMOTHBIX PCIICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yueOHOM mnaHe cpeaHero oOmiero oOpa3oBaHUS MpeaAMET «XHUMHU»
06a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMETHOU obnacTu «EcrecTBeHHO-HAy4YHbBIE
PEIMETHI.

OOuree 4uciao yacoB, OTBEAEHHBIX IJI1 U3YUEHUsI XUMHUH, Ha 0a30BOM YpOBHE
cpeaHero obiero oopasoBanus, cocraBisier 68 dyacoB: B 10 kiacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Henemio).



COIEPKAHUE OBYYEHUA
11 KJIACC
OBLIASA U HEOPITAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI XUMMHU

XuMu4Yeckud aieMeHT. AToM. Snpo aroMa, H30TOMNBL. DJIEKTPOHHAsS
000J0uKa. DHEpreTUUecKHe YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOGHHOCTU pacHpelesieHus] JIEKTPOHOB MO OpOUTaIsiM B aToMax
9JIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHASI KOHPUTYpAIIUS aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa. CBsI3p NMEPHUOINUECKOTO 3aKOHA U [lepnonnueckoil CUCTEMBI
xumMuuecknx 31eMeHToB J[. 1. MeHueneeBa ¢ COBPEMEHHOM TEOPHUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XHUMHUYECKUX DJEMEHTOB U
0o0pa3yeMbIX MMM MPOCTBIX M CJOKHBIX BEUIECTB IO TIpyNnaM U MEPHOJaAM.
3HaYEHHE MEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiecTBa. XuUMHUYECKas CBA3b. BHIbl XUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJIIpHAs M MOJIApHAas, MOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOM CBsi3M (OOMEHHBIH W JIOHOPHO-
akuenTopHbii). BomoponHas cBs3b. BaleHTHOCTh. IEKTPOOTPHUIATEIbHOCTD.
Crenenb okucienusi. MOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMNBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIIINY €CKOW PEIIETKH.

[lonssTe o0 gucnepcHeIX cuctemax. VICTHHHBIE W KOJUIOWIHBIE PAaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B paCTBOPE.

Knaccudukarus HEOPTaHUYECKUX COCAMHEHU. Homenknatypa
HEOPraHWYECKUX BEHIECTB. ['eHeTnyeckas CBA3b HEOPraHWYECKHMX BEUIECTB,
MPUHALJIEKANX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas  peakmusa. Kiaccubukanus  XUMHUYECKMX  pEaKIHMiA B
HEOPraHUYECKONW M OPTraHMYECKON XUMHUU. 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALICHHS SHEPTUH NMPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iudHbIX GakropoB. OOGpaTumblie
peakuuu. XuMH4YEeCKOe paBHOBecue. @DakTOpbl, BIMAKOIINE HA COCTOSIHUE
xuMu4deckoro paBHoBecus. [Ipunnun Jle HlaTense.

DnekTponuTuieckas auccoruanusi. CuibHbIC U ciia0dble daeKkTpoiauThel. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTasi, HEUTpabHas, IIeJOUHasl.

OKUCIIMTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.



DKCNEpUMEHTAIbHBIE METOAbl HU3YYEHHS BEUIECTB M WX MPEBPAILCHUM:
neMoHcTpainusa tabnun «llepuonuueckas cucrema XUMUYECKUX 3aeMeHToB J[. .
MeHneneeBay, U3ydeHUE MOJEIeH KPHUCTALIMYECKUX PEMIETOK, HAOIIOJeHUE U
OTMCAaHUE IEMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX OIMBITOB (Pa3ioKEeHHUE MEePOKCHIa
BOJIOPOZA B MPUCYTCTBUU KaTajlnU3aToOpa, ONPEICIICHUE CPEAbl paCTBOPOB BEUIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOTO WHAWKATOPa, pPEaKIMU HMOHHOTO OOMEHa),
NpOBEACHUE NMPAKTUUECKOU paboThl «BinsiHue pa3auuHbiX PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUI.

Pacuérnrpie 3agaun.

Pacuérel 1O ypaBHEHMSAIM XHMHUYECKUX pEaKUUd, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C HCIOJB30BAaHUEM NOHATHUS «MaccoBasd
JIOJIs1 BEILIECTBAY.

Heopranuyeckasi Xumus

Hemertamiel.  llonoxxenne HemeramwioB B Ilepuonuueckon  cucreme
xumudeckux asiaeMeHTtoB J[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHHSI aTOMOB.
®u3nM4ecKue CBOWCTBA HEMETAJJIOB. AJUIOTPOIMS HEMETANIOB (HAa TMpuMepe
KHCJI0OpOJia, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEHIMX HEMETAJUIOB (Trajlor€HOB, CEpHI, a30Ta,
dochopa, yriaepoma U KpeMHUA) M HUX  COEAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAIINX KUCIIOT, BOJOPOIHBIX COCTUHEHUH).

[IpruMeHeHne Ba)KHENIIUX HEMETAIIIOB U UX COCTUHEHU.

Meramnsl. Ilomoxenne meramoB B llepuoanueckoin cucreMe XHUMHYECKHUX
anemenToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usznyeckue cBoricTBa meTauioB. CriaBbl METaJIOB.
DIEKTPOXUMMUECKHUN Psi HATIPSHKEHU I METAJIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX METAJUIOB (HATpHM, Kalaui, KaJbIUH,
MarHuu, aJIOMUHUN, IIUHK, XPOM, JKEJIe30, MEJIb) U UX COCTMHEHHUM.

OO6mue crnocoObl mojiyueHus MeTawioB. [IpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YYE€HHs BEHIECTB M WX IMPEBpPAILCHUN:
U3ydeHue KOJUIeKIuM «MeTamibl U CIjiaBbl», 00paslloB HEMETAJUIOB, pElIeHUE
SKCIEPUMEHTAIbHBIX 3a7a4, HAOJI0JICHUE W ONHMCAHHE JIEMOHCTPAIlMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aUMOJIEUCTBUE THIPOKCUAA ATIOMUHHS C PAcTBOpaMU
KUCJIOT U I1IeJI04YeH, Ka4eCTBEHHbIE PEaKIMi Ha KATUOHBI METAJLIIOB).

Pacuérnrpie 3agaun.

Pacuérbl Macchl BemiecTBa wWin 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM 00bEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKLUH BELIECTB,
pacyérhl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJYKTOB PEAKI[UHU, €CIH OJTHO
U3 BEIIECTB UMEET IPUMECH.



XUMHUS U )KM3Hb

Posp xuMuu B 00€CNEUeHUU SKOJOTUYECKOW, PHEPTETUYECKOW M MHUIIEBOM
0€30macHOCTH, Pa3BUTUU MeAUIMHBL [loHSATHE O HaydHBIX METOJAxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU .

[lpencraBiaenus o0 OOMMX HAay4YHBIX MPUHIUNAX M[POMBIIUIEHHOTO
IOJTy4 €HHsI BaXKHEWUIIINX BEUIECTB.

YemoBek B MHUpE BEUIECTB W MAaTEPHAIOB: BAXKHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuayibl, KpacKH, CTEKJO, KepamuKa,
Marepuaibl NSl SJIEKTPOHUKH, HAHOMATEpHUalbl, OPTaHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XvMHUA W 300pOBbE 4YEJIOBEKA: IPaBWia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30TMACHOTO HUCTIOJNB30BAHUS MPENapaToB OBITOBON XUMUM
B IOBCETHEBHOM JKU3HU.

MexrpeIMeTHBIE CBA3H.

Peanuzanusi  MeXnpeaMeTHBIX  CBsi3ell TOpu  U3ydeHUd ofumed u
HEOpPraHMYEeCKOM XMMHUM B 11 Kitacce OCyIIECTBISETCS Yepe3 UCMOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHbIX [MOHATHN, TaK ¥ TOHATUH, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTJIENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATUSA: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaiu3, CHHTE3, KJacCUpUKaLMs, MEePUOJAUYHOCTh, HaOII0CHHE,
AKCIIEPUMEHT, MOACITUPOBAHUE, U3BMEPEHHUE, SIBICHUE.

®u3uka: Marepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PAAUOAKTUBHOCTD, MOJIEKYJIA, JHEPTETUUECKUNA YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BellecTBa, (PM3NYECKUE BEJIMYUHBI U CAUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kieTka, opraHusM, OJKOocucTeMa, Owuocdepa, Makpo- U
MUKPOS3JIEMEHThI, BUTAMUHbI, 0OMEH BELIECTB B OPTaHHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOJIbI, TIOJIE3HBIE UCKOMAEMbIE, TOTUTURO,
pecypchl.

TexHONOrus: XUMUYECKAasl MPOMBIIIIEHHOCTh, METAJLIYPIrHs, MPOU3BOIACTBO
CTPOUTEILHBIX MAaTEPUAJIOB, CEJIbCKOXO3SUCTBEHHOE NPOU3BOJCTBO, MHILEBAs
INPOMBIIIJICHHOCTh,  (hapMaleBTHUECKass  MPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IMPENnaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB,
3JIEKTPOHHAsS MPOMBIIIJIEHHOCT b, HAHOTEXHOJIOTHUH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNHN
HA BA30BOM YPOBHE CPEIHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHUS
00yJaronMMHUCsl TPOTpaMM  CpeIHero oomiero ooOpazoBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM U NpeaMeTHBhIM). HaydHo-MeTonuyecko OCHOBOW  JJist
pa3pabOTKKU TJIAHUPYEMBIX PE3YJIBTAaTOB OCBOCHHUS TMPOTPAMM CPEIHEro OOIIEero
00pa3oBaHusl ABJSIETCS] CUCTEMHO-AESITETbHOCTHBIN MOAXO0.

B cooTBeTCTBUM € CHUCTEMHO-JAESITEIIBHOCTHBIM MOAXOJOM B CTPYKTYype€
JMYHOCTHBIX PE3YJbTATOB OCBOCHHS TpeaMeTa «XUMHUS» Ha YpPOBHE CpEIHETro
o011ero oO6pa3oBaHus BBIACIICHBI CIIEAYIONIHE COCTABIISIIONINE:

OCO3HAaHHE OOYYaIOIMMHUCI POCCUMCKOM TPaKIAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTU K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTU U CAMOOIIPEICIICHUIO;

HAJIMYKME MOTUBALMU K OOY4EHUIO;

LeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHUM JTMYHOCTU Ha OCHOBE
KITFOYEBBIX IIEHHOCTEH M UCTOPUUECKUX TPAAULIMA 0a30BOI HAYKU XUMHH;

TOTOBHOCTh U CHOCOOHOCTH OOYyYaromuXcsi PYKOBOJCTBOBATHCS B CBOEH
NEeSATeIbHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MNPUCYUIUMHU LEIOCTHOMU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYKE MPABOCO3HAHMS IKOJIOTHUECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
SN ¥ CTPOUTD KHU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE PE3YJIbTaThl OCBOEHHUS MpeaMeTa «XUMUS» IJOCTUTAIOTCS B
CIMHCTBE Y4YE€OHOW U BOCHUTATEIbHOW JEATEILHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMU, COI[MOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HIeaJaMH POCCUUCKOTO TPaKJAHCKOro OOIecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMU W [paBUWJIaMU  TOBEJIEHHUsS, CIOCOOCTBYIOUIMMH  IpolieccaM
CaMOTIO3HAHMS, CaMOPa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHHS JIMUHOCTHU
00yyJaromuxcs.

JInuHOCTHBIE pe3yNbTaTbl OCBOCHHS IMpeamera «XUMHS» OTpaxaroT
cOpMHUPOBAHHOCTh OINbITA MO3HABATEIBHOW U MPAKTUUYECKOW JeATeNbHOCTHU
o0ydJaromuxcs Mo peaju3aluy IPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaska1aHCKOr0 BOCIIMTAHMS

0CO3HAHUs 00YYaIOIUMUCS CBOMX KOHCTUTYIHOHHBIX MPaB U 00s3aHHOCTEM,
YBa)KEHUS K 3aKOHY U IPABOTIOPSIAKY;

NPEACTABJICHUS O COLMAJbHBIX HOPMAax M MpaBUIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3a7ad, BHITIOJHEHHUH
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh U TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTBI APYTUX NPU aHAIU3€ PA3IUYHbBIX BUAOB yUeOHOU IEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K HUCTOPUYECKOMY U HAYYHOMY HACIEIHIO
OTCUECTBECHHOMN XUMMUU;

YBOKEHHUA K TMpPOIECCY TBOPYECTBA B 00JACTH TEOPUU U TMPAKTHYECKOTO
OPUMEHEHUS] XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHHS HAYKH €CTh pe3yJibTat
JUIMTENIbHBIX ~ HAaOJIIOJICHUHM, KPOMOTIMBBIX OSKCIHEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

UHTEpEeca U TMI03HABATEIIBHBIX MOTHBOB B TIOJYYEHHH W TMOCJEIYIOUIEM
aHaiu3e MHQOpPMALUU O MEPENOBBIX JOCTHKEHUAX COBPEMEHHOIN OTEYECTBEHHOM
XMWY,

3) AYXOBHO-HPABCTBEHHOT0 BOCIMTAHUS:

HPaBCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEICHHUS ;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUUYECKUMH SIBICHUSIMU,
U MPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHUE U NOCTYNKH CBOMX TOBApHILEH C
NO3UIIMI HPAaBCTBEHHBIX W MPaBOBBIX HOPM M OCO3HAHHME TMOCIEICTBUN 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMA II€HHOCTeH 370poBoro u Oe3omacHoro oOpasza JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (HU3UYECKOMY H
MICUXHY ECKOMY 3/I0POBBIO;

coOmofeHust mnpaBui 0e30macHOro oOpalieHus ¢ BelecTBaMH B OBITY,
IIOBCETHEBHOW JKU3HU U B TPYAOBOU JEATEIBHOCTH;

NOHUMAaHUSA I1EHHOCTH TMPaBWI HWHAUBHIYaJIbHOITO U  KOJJIEKTHUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3J0POBBIO U )KU3HU JIFOACH;

OCO3HAHUSA TOCJICACTBUA W HENPUATHS BPEAHBIX NMPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KypEeHUs );

S) TPy10BOr0 BOCIIUTAHHUSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEJ0BaTEeIbCKO M
NEeATEIbHOCTH, OOIIECTBEHHO IOJIE3HOHM, TBOPYECKOM W JpyruX BHUAAX
NesTebHOCTH;

YCTAHOBKM HAa AaKTHMBHOE Y4yacTHe€ B pEIICHUU NPAKTUYECKUX 3ajad
COIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUIECKOMY M3YUCHHIO NMPO(ecCHil pa3IuaHOro poja, B TOM
YHCJIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUN 110 XUMUU;

YBAKEHUS K TPYAY, JIOJISIM TPYya U Pe3ybTaraM TPYJAOBOU JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIAWBUAYAIBHOW TPaCKTOPHUHU
oOpasoBanus, Oynymier mnpodeccuu W peanu3aliid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHOCTEeM 00I111eCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU II€JIECO00Pa3HOTO OTHOIICHUS K TPUPOJAE, KaK HCTOUYHHKY
CYIIIECTBOBAHMUS KU3HU Ha 3EMJIE;

MOHUMAHUS TJ00AJBLHOTO XapakTepa JKOJIOTHYECKUX MPOOJeM, BIHUSHUSL
SKOHOMHMYECKHUX MPOUECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOM CPEIbL;

OCO3HAHHUSA HEOOXOAUMOCTH HCIIOJB30BAHUS JOCTIDKCHUM XHMHUH JIJIS
pEIICHHUST BOMPOCOB PALMOHAIBHOTO MPUPOI0TIOIB30BAHHUS ;

AKTUBHOTO HETPHUSTHUS JECUCTBUM, TMNPUHOCIIIUX BpPEI OKPYXKAIOIIEH
MPUPOIHON Ccpefe, YMEHUs] MPOTHO3UPOBATh HEOJIArONpUSATHBIE DKOJOTHUYECKHUE
MOCJIEA CTBUS MTPEIITPUHUMAEM bIX J€UCTBUM U MPEIOTBPAILATH UX;

HaJIM4Ms Pa3BUTOTO KOJIOTUYECKOTO MBIIJICHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OIbITA eI TEILHOCTH AKOJIOTUYECKOU HAIIPABJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCSI UMM B ITO3HABATEIILHOW, KOMMYHUKATHBHOW W COLMAJIBHOM
MpakTUKe, CIOCOOHOCTM M YMEHHUS AaKTUBHO TIPOTHUBOCTOATH HICOJOTHHU
xemodooumu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MTPAKTHKH,

MOHUMAHUS CHeIUOUKU XHUMHUU KaK HAyKd, OCO3HaHMsI €€ poJu B
GbOpMHUPOBAHUN PAITMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiaeHus 00 OKPYXKaKIeM MUPE KaKk O €IMHCTBE MPHUPOJbI M YeJOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIICHHU TPoOJeM COXpaHEHHUS
MIPUPOJHOTO PABHOBECHS ;

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XUMHUU I  COBPEMEHHOM
UMBUJIM3allMA: B €€ TYMAaHHUCTHYECKOW HAIPAaBJICHHOCTH W BaXXHOW pPOJM B
CO3JIJaHUU HOBOM 0a3bl MaTepUAJIbHON KYJIBTYPBI, PEIICHUU TI0OATBHBIX MPOOJIeM
YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOW, DHEPTETUYECKOM, MUILEBON U
DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, O00ECMEUEHHH YCJIOBUH
YCOEUIHOTO TpyJa W DOKOJOTHYECKHM KOMGOPTHOM JKU3HU KaXJAOro UJeHa
oO1recTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHHMAaHUsS CYIIHOCTH METOHO0B
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIOJB30BATh



MoJTydaeMble 3HAHUS JJIS1 aHaM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXO/ISIIUX B HEM W3MEHEHUN, YMEHHS JIeJaTh 000CHOBAaHHBIE 3aKJIIOYCHHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HWMEKOIIUXCS JaHHBIX C IEJIbI0 IOJTyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUA IS
pernieHus mpooieM B peaTbHBIX )KHU3HEHHBIX CUTYAIUIX;

MHTEpEeca K TO3HAHUIO U MCCIE0BATEIBCKON ACSITEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oOBaHHUIO H
caM000pa30BaHNI0, K aKTUBHOMY TIIOJYYEHUI0 HOBBIX 3HAHUM 10 XHMHH B
COOTBETCTBUHU C KHU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyAa B pa3iMyuHbIX cepax npodeccuoHaabHOU
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHUSI YUEOHOro mpeamera «XuMus» Ha
YPOBHE CpeJIHEero 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSt hopMupoBaHUS MHUPOBO33PEHHUS 00yJarIIuxcs
MEXIUCITUTIINHAPHBIE (MEXIPEAMETHbIE) OOIeHayYHbIE MOHATHUS, OTpakaroliue
IEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa W CHeluUKy METOJ0B TO3HAHUSA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHS, SBIICHHE,
nporiecc, CUCTEMa, HAYYHbIN (aKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCJIeI0BaHUE, HAOIIOJIEHNE, U3MEPEHUE, DKCTICPUMEHT U IPyTHE);

yHUBEpcajabHbIe ydeOHBbIC AEeWCTBHs (MO3HABAaTEIbHBIC, KOMMYHHUKATUBHBIC,
pEryJsiITUBHBIE), obecrieunBaroIINe dbopMupoBanue (b YHKIITMOHAJIBHO i
TPaMOTHOCTHU M COIMAIbHON KOMMETEHIIMN 00yJarouXcsi;

CIIOCOOHOCTH 00yYaromuxcs HCIIOJIE30BAaTh OCBOCHHBIC
MEXIUCITUTIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSA U YHHBEpPCAIbHbIC y4eOHBIC
JIEUCTBUS B ITIO3HABATEJIBHOW U COLUAIBHO M ITPAKTHKE.

MeranpenMeTHbie pe3yabTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMHA  TIO3HABATENIbHBIMHA, KOMMYHUKATUBHBIMH H  PEryJSATUBHBIMU
JICUCTBUSAMMU.

OBaanenue YHUBEPCAJbHBIMU y4eOHbIMH NMo3HABaTeJbHBIMH
JeHCTBUSIMH:

1) 0a3o0Bble JOTHYECKHE ECTBUS:

camMoCTosiITeNbHO  (OpPMYNIHpPOBaTH M aKTyalU3UpoOBaTh  MpolsieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpeAeNsITh IeNU ACATEILHOCTH, 3a7aBas TapaMeTphl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTH PE3YIbTaThl AESITEIbHOCTH C TOCTABJICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh NMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIZICTISATh XapaKTEpPHbIC NMPU3HAKK TOHSATHUH M YCTaHABJIMBAaTh MX B3aMMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS AJIs1 OOBSICHEHHUS OTACIBHBIX (PaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHUA W KPUTEPUU [JIsI KJjIacCUPUKAIUKM BEUIECTB H
XUMUYECKUX PEAKIIUM;

yCTaHaBJIMBAaTh TPUYMHHO-CJCACTBECHHBIC CBSI3M MEXIYy HM3y4aeMbIMH
SABJICHUSMU,

CTPOUTH JIOTUUECKHE paCCYXKJeHUs (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aHAJIOTUU), BBISIBJSITh 3aKOHOMEPHOCTH W TPOTHBOPEUMS B PaCCMaTPUBAEMBIX
SIBJICHUSX, (OPMYITHUPOBATH BHIBOJIBI M 3aKIFOUCHUS ;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCTIOJIb3yEMbIE B XUMUN CUMBOJIMYECKUE
(3HaKOBBIC) MOJIENH, PEO0OPa30BHIBATH MOICIBHBIC TIPEACTABICHUS — XUMUIECKUU
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHU4Yeckas ¢Gopmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TMPU PEHICHUH YYeOHBIX IMO3HABATENBHBIX U MPAKTHUECKHX 3ajad,
NPUMEHSTH Ha3BaHHBIE MOJCIIbHBIC MIPEACTABIICHHUS JJIs1 BBIABICHUS XapaKTEPHbBIX
NPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJEI0BATEIbCKUE 1€ HCTBUS:

BJIQJIETh OCHOBAaMM METOJOB HAy4YHOIO IMO3HAHHUS BEIIECTB M XHMHUYECKHUX
peaKiuii;

dbopMyIupoBaTh LEJIH U 33J]a4l UCCIICOBAHUS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOIPOCHI B KayeCcTBE MHCTPyMEHTa
MO3HAHUA M OCHOBBI JUIsi (POPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEM bIX CYXKJICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUEHUUYECKUX JKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOIOAATh 32 XOJIOM
npoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbraT, (OopMYyIUpPOBaTh
000011IeHUsT U BBIBOJIBI OTHOCUTEJILHO JOCTOBEPHOCTH PE3YyIbTaTOB UCCIICAOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHO U padoTe;

npuoOperaTh ONBIT YYEHUYECKOW UCCIEAOBATEIBCKOM H  TPOEKTHOM
NESATeIbHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOUCKY METOJIOB pEIIeHUs NPaKTHUYECKUX 3a/lady, MNPUMEHEHUIO Pa3IMYHbIX
METOJ0B MMO3HAHUS.

3) paGora ¢ nuHpopmanuei:

OPUEHTUPOBATHCA B PA3JUYHBIX MCTOYHUKAX uHPopmanuu (HAy4HO-
NOMyJIsipHAsE JUTEpaTypa XHUMHUYECKOrO COJIep>KaHMsl, CIpPaBOYHBIE TOCOOUS,
pecypcenl MHTepHeTa), aHAIM3UPOBaTh MH(DOpPMAIUIO PA3TUYHBIX BHIOB U (HOpM
MpeACTaBJICHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHUBOPEUNBOCTD;



dbopMyIMpoBaTh 3ampoOChl U MPUMEHATH Pa3JIMYHBIE METOJbI MPH MOUCKE U
oTbope wuHpOpMAIMK, HEOOXOAMMOUN IJii BBIMIOJIHEHUS YYEOHBIX 3aaad
OIPEAEIEHHOTO THUIIA;

npuoOperaTh OMNbBIT HMCHOJIb30BaHUS HUHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3IUYHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  MpelcTaBiIeHUs
uHdopmaruu (cxembl, TpaQuku, JUarpaMmMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAYYHBIM S3BIK B KAauecTBE CpeICcTBAa MpuU paboTe C
XUMHUYECKOW uHPOpMaALME: MPUMEHITh MEKMNpeaMeTHbie ((u3nueckue u
MaTeMaTh4ecKue) 3HaKu U CUMBOJIbL, (hOPMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HATJISTHOCTH.

OBiaeHNe YHHUBEPCAJbLHBIMM KOMMYHUKATHBHBIMHY 1€ iCTBUSIM H:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOi TeMbl B XOJ€ AUaliora W/Uiu
JUCKYCCHM,  BBICKA3blBaTh  HJeH, (QOpMyaupoBaTb CBOMU  MPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHHS TPEJIJIOKEHHOM 3a/1a4 H;

BBICTYNAaTh C MpE3EHTalUeil pe3yJIbTaTOB I03HABATEIbHON [1E€ATEIbHOCTH,
MOJTy4 €HHBIX CaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBHITIOJTHEHU T
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTHUECKON paboThl MO UCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pean3alud y4eOHOTO MpoekTa U (OpPMYJIHPOBATh BHIBObI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIECAOBAHUN MYTEM COTJACOBAHUS IO3UIHUN B
X0J1€ 00CYX)JeHHsI 1 0OMEHAa MHEHUSIMU.

OBiajeHNe YHUBEPCAJIbHBIMHU PEryJISITUBHBIMHU A€iiCTBUAMM:

CaMOCTOSITEIFHO IUIAHUPOBATh U OCYIIECTBJATH CBOIO IMO3HABATEIBHYIO
NesSTeIbHOCTh, Ompenessass €€ Uenu M 3a7adyd, KOHTPOJUPOBAaTH U MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TNpeAJiaracMblii aJITOPUTM JACHCTBUM TIpHU
BBIMIOJIHEHUU Y4EeOHBIX U HUCCIENOBaTENbCKUX 3a/Jady, BbIOMpaTh Hambojee
3 PexTUBHBIN croco0 WX pelieHus ¢ Y4ETOM TMOJIyYeHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYCCKUX PEAKIIUAX;

OCYHIECTBIISAITH CAMOKOHTPOJIb CBOEH JESITEILHOCTH HA OCHOBE caMOaHalu3a
U CaMOOIICHKH.

HNPEJMETHBIE PE3YJIbTATHI

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHUsT Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAOT:

chOpPMUPOBAHHOCTh  TPEACTABICHUM: O XHMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B IIO3HAHWUU SIBJICHUU



Opuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS W KYJIBTYPHl  JIMYHOCTH, €&
(GYHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS TPAKTUUECKUX 3a1a4
U DKOJIOTHYECKU O0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TPHPOTHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HaHHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHITHA (XUMHUYECKHA DJJIEMEHT, aToM, W30Tom, S-, pP-, d-
AJIEKTPOHHbIE OpOWUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBII 00BEM,
BaJICHTHOCTD, JIEKTPOOTPULIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMHUUYECKasi CBSI3b
(KoBaJieHTHAs1, HOHHAsI, METAJIJIMUECKasi, BOJOPOIHAS ), KPUCTAJTUYECKAsT PeIIETKa,
TUNBl ~ XUMHYECKUX  PEaKUUd, pacTBOp, DJIEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTHYECKAsT JAMCCOLUMAIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XAMHUYECKOW pEeaKIMd, XMUMHYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW AUcCcolManuu, nepuoandeckuii 3akon . M. MeHnneneesa,
3aKOH COXpPAaHEHUS MacChl BEUIECTB, 3aKOH COXpAaHEHUs U MPEBPAIICHUS YHEPTUU
Opy XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XHUMHU,
MHUPOBO33pPEHUYECKME 3HAHMS, JIekKallUue B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUM, (DAKTOJOTMUYECKHE CBEAEHUS O CBOWCTBAX,
COCTaBe, MOJYYeHUHU U 0€30MaCHOM HCTIOJIb30BAaHUM BaXKHEUIITMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOU NESITEIbHOCTH YEJIOBEKA;

cOpMHUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKHU MOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHATHS NpPU
OTIMCAaHUY HEOPTAHUYECKHUX BEIIECTB U UX MPEBpaIllCHUN;

chOpPMHUPOBAHHOCTh YMEHUN HCHOJb30BaTh XUMUYECKYIO CHMBOJUKY JJIs
coctaBiieHUuss GOpMYyNl BEHIECTB U ypaBHEHUH XUMHUYECKUX  PEaKIIHid,
cucremarnueckyro HomeHkiarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbLHBIX
HEOPraHWYECKUX BellecTB (yrapHblii ra3, YIJEKUCIbIA ra3, amMMHak, raméHas
U3BECTh, HEraléHasi U3BeCTh, MUThEBAs COJIA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH ONPEEIITh BaJCHTHOCTh U CTEIICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHCHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBA3U (KOBAJCHTHAsl, MIOHHAsA, METaJUIMYECKasi, BOJOPOHAsI) B COCAMHEHUAX, THUII
KPUCTAJIJIMUYECKOM pEIETKA KOHKPETHOTO BelllecTBa (aTOMHas, MOJIEKYJspHasi,
WOHHAsI, METAJUTMUECKasi), XapakTep Cpeabl B BOJIHBIX PACTBOPaX HEOPTaHUYECCKUX
COCIMHEHMU;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTD
HEOPTaHUYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeaEHHOMY KJaccCy/TpyIiie
COeIMHEHUH (MPOCThIE BEIECTBA — METAJUIbl U HEMETAILNIbl, OKCHJIbl, OCHOBAHMUS,
KHUCJIOTHI, aM(POTEPHBIE TUAPOKCHUIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBHIBATH CMBICI MEPUOIUYECKOTO 3aKkoHa [1.
N. MenpeneeBa u IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHY IO
Y IPOTHOCTUYECKYIO (DYHKITUH;

chOpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh »JJICKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuogmueckoit cucTeMsl
XxuMH4Yeckux sjemeHToB J[. M. MenneneeBa, HCIOJb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHbIE opOuranny, «QHEPreTU4YEeCKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB M UX COCIUHEHUH
no nepuojiaMm u rpynmnam [lepuoandeckoid CUCTEMBI XUMUUECKUX 31eMeHToB 1. H.
MeHnpeneena;

cOpMHUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JMYHBIX  KJACCOB,
MOATBEPK/IaTh CYIIECTBOBAHUE TE€HETUYECKOW CBA3U MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C IOMOILBIO YPAaBHEHUI COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIUN;

c(OpMHUPOBAHHOCTh YMEHHUS KIACCHUPUUMPOBATH XUMHUYECKHE PEAKIHUH IO
pa3IM4YHBIM TpHU3HAKaM (YUCIY U COCTaBY pPEArupyrolIUX BELIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTENEHEW OKHUCIEHUS DJIEMEHTOB, 00paTUMOCTHU
peaKiuy, Y4acTHIO KaTajau3aropa);

cOpPMUPOBAHHOCTh YMEHUW COCTaBJISITh YPaBHEHUS pPEaKIMU pa3TuyHbBIX
TUIOB, MOJIHBIE U COKPAUIEHHBIE YPABHEHUSI PEaKlMil MOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT OO KOHIIA;

chOPMHUPOBAHHOCTh YMEHHH TMPOBOJUTH PEAKIUH, TOJTBEPKIAIOIINE
KauyeCTBEHHBI COCTaB pa3JMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpAX HEOPTaHUUECKUX
BEILIECTB;

cOpPMHUPOBAHHOCTh YMEHHMI  pacKpbhlBaThb CYIIHOCTh OKHUCIIMTEJIHbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OaliaHca
JTHUX PEaKIUu;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTU XMUMHYECKO I
peaKIuM OT pa3IudHbIX (PAKTOPOB; XapaKTep CMEIICHHUSI XUMUYECKOTO paBHOBECHS
B 3aBUCUMOCTH OT BHeIIHeTO Bo3aelicTBus (mpuauun Jle [llatenne);

chOPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XUMHUYECKHUE TIPOIIECCHI,
JeKale B OCHOBE NPOMBILIJIEHHOTO MOJIYyYE€HHUS CEPHOW KUCIOTHL, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NpEICTaBICHUUA 00 OOIMUX HAYYHBIX MPUHLHUNAX U
AKOJIOTUYECKUX MpoOieMaX XUMHUYECKOTO IPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHMII NPOBOAUTH BBIYUCIEHHUS C MCIOJIB30BAHUEM
MOHSTHUSL «MAacCOBasi J0JISl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILICHUN Ta30B
IpU XUMHUYECKUX PEaKIUsiX, MACChI BEIIECTBAa MM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCE WIM O00BEMY OJTHOTO M3 Y4aCTBYIOLUIMX B pEaKlUU



BEIIECTB, TEIUIOBOTO 3(deKTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacCChI
BEILIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUJIa TIOJIB30BAHUSA XUMUYECKO U
nocyzoil u ynaboparopHbIM OOOpYIOBaHHMEM, a TAaKXKe MpaBUiIa OOpalleHUs: C
BEI[ECTBAMHU B COOTBETCTBUU C MHCTPYKILHUSMH MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB;

c()OpPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIIOJHIATH XUMHUUYECKUM
AKCIIEPUMEHT (pa3yioKeHUe MEepOKCHUAa BOJOPOJa B MPHUCYTCTBUU KAaTaaU3aTopa,
ONpEAETICHUE CpeAbl PacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
UHANKATOPA, BIMSHUE PA3NIUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu,
peakiuu HOHHOTO OOMEHa, KauyeCTBEHHbIE peaklUu Ha cyibdar-, KkapooHaT- u
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
teMaM «Mertamnel» u «Hemeramnbel») B COOTBETCTBUM C NpaBUJIaMH TEXHUKHU
0€30macHOCTH MpU OOpalleHUuU ¢ BEUIECTBAMU U JIA0OPATOPHBIM 000PY1OBAHUEM,
NPEACTaBIATh Pe3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUW COOTBETCTBYIOIIMX PEaKIUH M (POpMYIHUPOBATH BBHIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh YMEHHN KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMallMIO, TOJYy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB (CpEICTBA MAacCOBOU
KOMMYHUKalUU, IHTepHeT u 1pyrux);

chOpMUPOBAHHOCT,  YMEHHH  cOOJIOAaTh  NIpaBMJia  IKOJOTHYECKHU
IIEJIECOO0PA3HOTO TMOBENEHUs B OBITY W TPYIOBOW JEATEIHHOCTH B IEJSIX
COXpPAHEHHUsI CBOEro 3J0POBbS U OKPYXkAIOLlEeW NpUPOJHOM Cpelpl, O0CO3HABATh
OINACHOCTH BO3JEHCTBUS HA )KUBBIE OPTAHU3MBI ONPEAETEHHBIX BELIECTB, TOHUM ast
cmbicn mokazarens [IJIK, mosicHITh Ha mnpuMepax CHocOObl yMEHBIIEHUS U
NpEeNIOTBPAILIEHUS UX BPETHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4aroIuXcs ¢ ONPAaHMYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbS: YMEHUE
NPUMEHSTh 3HaHHWSI 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHMS BEIIECTB U
XHMUYECKHUX SIBJICHMUIA;

JUISL  CIIETBIX M CIA0OBUASIIMX OOyYaroUIuXcsi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO0 cucTeMy oOo3HaueHui JI. bpaitns mia 3anucu XUMHAYEeCKHX

dbopmyiL



11 KJIACC

KounyecTBo yacos DJIEeKTPOHHBbIE
HanMeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne ni/m P Kontponbubie | IlpakTnueckne (uscpp )
NporpamMMbl Bceero o0pa3zoBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznea 1. TeopeTuyeckne 0CHOBbI XUMHU
Crpoenue atomoB. Ilepuoanueckuii 3akoH
1.1 u Ileproanueckas cucreMa XMMHUYECKUX 3
anementoB JI. 1. Menpaeneena
12 Crpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEaKIUH 6 1 1
Utoro no pazneny 13
Pasznen 2. Heopranmyeckasi Xu Must
2.1 MerTanb
2.2 Hemeramnbt 1
23 CBs13p HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEUICCTB
Hroro no pazneny 17
Pa3nen 3. Xumus u KU3Hb
3.1 XuUMUs U KU3Hb 4 1
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 3 3
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Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KoHTtpoJabHbIe
Bcero P
padoThI

IIpakTuyeckue
padoThI

Jlara
U3y4YeHUs

DJIeKTPOHHBIEe U (PPOBbIE
o0pa3oBaTe/IbHbIE peCypchl

XUMHUUYECKHH JIEMEHT. ATOM.
DneKTpOHHast KOH(UTYypaLus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/

[leproauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHUYECKHX 3jiemenToB J[. W.
Memneneena, HX CBS3b C
COBPEMEHHOM TeOpUEH
CTPOEHUS aTOMOB

https://resh.edu.ru/subject/lesson/6479/

3aKOHOMEpPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
JJIEMEHTOB U X COCIMHCHHMI
10 TPYIIIaM U IEePUOIaM.
3HauyeHUE NEPUOANYECKOTO
3aKOHA M CHCTEMBI XUMHYECKUX
snementoB .M. MenzaeneeBa B
pPa3BUTUHU HAYKH

https://resh.edu.ru/subject/lesson/2053/

CrpoeHue BelecTna.
XuMU4YecKas CBS3b, €€ BHJIBL,
MEeXaHHU3MbI 00pa30BaHUs
KOBaJICHTHOM CBSI3H.
Bonopoanas cBsi3b

https://resh.edu.ru/subject/lesson/4938/

BanentHoCTb.
DNEKTPOOTPUIIATEIIBHOCTD.

https://resh.edu.ru/subject/lesson/6332/



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/2053/
https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/6332/

CrelneHb OKUCICHUS. BemectBa
MOJICKYJISIPHOT'O U
HEMOJICKYIISIPHOT'O CTPOCHUA

[TonsiTne 0 AUCTIEPCHBIX
cucreMax. IcTUHHBIE U
KOJIJIOU/THBIE PACTBOPHI.
MaccoBas 101 BellleCTBa B
pactBope

https://resh.edu.ru/subject/lesson/4939/

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX COCTUHEHUI.
I'enetnueckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

https://resh.edu.ru/subject/lesson/4960/

Krnaccudukamms Xumuaeckux
peaKkuii B HEOPraHUYECKON U
OpPraHMYECKON XUMHUU. 3aKOH
COXpaHEHUsI MacChl BELIECTB;
3aKOH COXPAHEHUS U
IIPEBPALECHUS YHEPTUN ITPU
XUMHUYECKUX PEAKIUAX

https://resh.edu.ru/subject/lesson/4960/

CkopocTb peaxiuu.
OOpaTuMBble peaKIiy.
XHUMHUYECKOE PaBHOBECUE

https://resh.edu.ru/subject/lesson/2103/

10

[TpakTuueckas paborta Ne 1.
«BrusHUE pazTUYHbBIX
(hakTOpPOB HA CKOPOCTH
XUMUYECKOU PEAKIIUN

11

DNEKTPOIUTHYECKAS

https://resh.edu.ru/subject/lesson/1518/



https://resh.edu.ru/subject/lesson/4939/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/2103/
https://resh.edu.ru/subject/lesson/1518/

nmucconuainus. [loustue o
BOJI0poiHOM Tioka3arese (PH)
pactBopa. Peakuum HOHHOTO
obmena. ['mapom3
OpPTaHUYECKHX U
HEOPTraHUYECKHUX BEIICCTB

12

OKHCIIHTENLHO-
BOCCTAHOBUTEIIbHBIE PEAKITUH.
[Tonsitue 06 neKTpoOIM3E
pacIiyiaBOB U PAaCTBOPOB COJICH

https://resh.edu.ru/subject/lesson/2104/

13

KonTponsnas padora no
pasneny «Teopernueckue
OCHOBBI XUMHUN»

14

Meramibl, MX IOJIOKEHNE B
[Tepuoauueckon cucreme
XUMHUYECKHX 3jiemenToB J[. W.
MenjeneeBa 1 0COOCHHOCTH
cTpoeHus aTomoB. O0ume
(du3nYeckre CBOMCTBA
METaJJIOB

https://resh.edu.ru/subject/lesson/1607/

15

CrutaBbel METaJIJIOB.
DNEKTPOXUMHUYECKUN PsijL
HaIpsKEHUH METaJUIOB

https://resh.edu.ru/subject/lesson/3124/

16

XUMHUUYECKHUE CBOMCTBA
BaYKHEUIIIMX METAJIJIOB
(HaTpMii, KaJIWiA, KaJIbIHH,
MarHui, aJIFOMUHAN ) U UX
COEMHECHUI

https://resh.edu.ru/subject/lesson/5814/

17

XUMHUUYECKHUE CBOMCTBA XpOMa,

https://resh.edu.ru/subject/lesson/3534/



https://resh.edu.ru/subject/lesson/2104/
https://resh.edu.ru/subject/lesson/1607/
https://resh.edu.ru/subject/lesson/3124/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/

MEIH U UX COSIMHEHUMN

18

XUMHUYECKHE CBOMCTBA ITUHKA,
J)Kele3a U UX COeTMHEHN I

https://resh.edu.ru/subject/lesson/5814/

19

[Tpaktraeckas padora No 2.
"Perenue
AKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «MeTtamisn"

20

HeMmertaiibl, ux 1MojgoxxeHue B
[lepnonnueckoit cucreme
XUMHUYECKHX 3jiemenToB J[. W.
MeHneneeBa 1 0COOEHHOCTH
CTPOEHUSI AaTOMOB

https://resh.edu.ru/subject/lesson/5939/

21

du3nUecKre CBOMCTBRA
HEMETAJUIOB. AJUTOTPOIHUS
HEMETAJIOB (Ha mpuMepe
KHUCJ0poaa, cepsl, hochopa u
yriaeposa)

https://resh.edu.ru/subject/lesson/2434/

22

XUMHNYECKHUE CBOUCTBA
rajoreHoB, Cepbl U UX
COECIUHEHNN

https://resh.edu.ru/subject/lesson/2075/

23

XUMHUECKHE CBOMCTBA a30Ta,
docdopa 1 uX coeMHEHUIA

https://resh.edu.ru/subject/lesson/2078/

https://resh.edu.ru/subject/lesson/2073/

24

XUMHNYECKHE CBONCTBA
yIJepoa, KPEMHUS U UX
COCTUHEHNN

https://resh.edu.ru/subject/lesson/2072/

25

[IpumeHeHune BaxHEeNImMX
HEMETAJUIOB U UX COCIMHEHUI

https://resh.edu.ru/subject/lesson/2069/

26

O0001IEHUE U CUCTEMATU3ALIMS

https://resh.edu.ru/subject/lesson/2068/



https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/2434/
https://resh.edu.ru/subject/lesson/2075/
https://resh.edu.ru/subject/lesson/2078/
https://resh.edu.ru/subject/lesson/2073/
https://resh.edu.ru/subject/lesson/2072/
https://resh.edu.ru/subject/lesson/2069/
https://resh.edu.ru/subject/lesson/2068/

3HaHHuH Mo Teme «HeMeTamnsn.
Brruucienus 1o ypaBHEHUAM
XAMHUYECKHUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[TpakTuyeckas padota Ne 3.
«Pemenne
AKCIEPUMEHTAIBHBIX 33]1a4 110
teMme "Hemerananr"»

28

KonTponbhas pabora o remam
«MeTtamie u «HemeTtamieny

29

HeOpFaHI/I‘-ICCKI/Ie n
OPraHU4YCCKHEC KUCIIOTHI.
HCOpFaHI/I‘{CCKI/Ie n
OpPraHN4YCCKUC OCHOBAHUA

https://resh.edu.ru/subject/lesson/2068/

30

AmboTepHBIe HEOPTaHUYECKHE
Y OPTaHUYECKUE COCAMHEHHUS.
I'enetnyeckas cBs3b
HEOPraHUYECKUX U
OpPraHUYECKHX BEIIECTB

https://resh.edu.ru/subject/lesson/2068/

31

Ponps xumum B oOecieueHumM
JKOJIOTHYECKOH,
JSHEPreTUYECKON U MUILEBOU
0€301acHOCTH, Pa3BUTHI

M€ IUIAHBI

https://resh.edu.ru/subject/lesson/3504/

32

[IpencraBnenus 06 06X
HAYYHBIX IIPUHITUTIAX
MPOMBIIUICHHOTO MOTyYCeHUS
BAKHEUILMX BEILECTB

bubmmoreka LIOK
https://myschool.edu.ru/

33

Yenosek B Mupe BELIECTB U

bu6moreka [IOK



https://resh.edu.ru/subject/lesson/2068/
https://resh.edu.ru/subject/lesson/2068/
https://resh.edu.ru/subject/lesson/3504/
https://myschool.edu.ru/

MaTCpUuaIoB

https://myschool.edu.ru/

34

XuMus u 3J0POBLC YCIIOBCKA

bubmmoreka LIOK
https://myschool.edu.ru/

OBHIEE KOJIMHECTBO YACOB 110

I[TPOI'PAMME

34



https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJ/IbHBIE YYEGBHBIE MATEPHUAJIBI V151 YYEHUKA

* Xumus, 11 knacc/ I'abpuensin O.C., OO11ecTBO ¢ OrpaHUUEHHOM
OTBETCTBEHHOCTHIO «/IPODA»; AknimonepHoe o01ecTBo «M3aaTenbcTBO
«IIpocBemenue

* Xumus / I'abpuensan O.C., Octpoymo W.I'., Cnankos C.A., AKunoHepHoe

obmectBo «M3marensctBo «lIpocBemieHne»

METOIUYECKUE MATEPUAJIBI IJIAA YYUTEJIA

Beenure 1. O.C.I'abpuesnsin, ['.I.JIbicoBa «Xumus Meroanueckoe nocodue —
6a30BbIi ypoBeHbY» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011as XuMus B TeCTax, 3aavyax,
ynpaxHeHusx. 11 kimace» — M.: JIpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIE 1 TPOBEPOUYHBIE PA0OTHI K YueOHUKY». — M.: [lpoda, 2021 r.
4. O.C.I'abpuensn, I'.T".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kuura mis yauresnsi». Yacts 1 — M.: IIpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckast «Xumus 11 knacc:
Hacronbhas kaura s yautensi». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OcTpoymoBa «3a1a4u 1o XuMuu u

criocoObI ux pemienus» - M.: «Jlpoday, 2021ro.



7. B.I'. lenucoBa «Xumus 11 kigacc moypouHsle IMIaHbI 10 y4eOHUKY
O.C.TI'abpuensna, I'.I'.JIpicoBoit» - Bonrorpan» Yuurens 2018rou.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 ximacey, -
M.: Ox3ameHn, 2019r.

9.9. O.C.I'abpuensn, N.I'.octpoymOB « XUMHUECKUM SKCTIEPUMEHT B IIIKOJIE
11 xmacey»; - M.: Ipoda. — 2019 rox.

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I'azeta «XuMus» 1 calT s yaurels «5 uay Ha ypok
XUMU K

http://him.1september.ru Enunas xomneknus LIOP: [IpenmerHast koJuieKus
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-Hay4HbBIC
skcriepuMenThl: xumusi. Komnekuus Poccuiickoro o01ieo6pa3oBareabHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnmukOepoBoii

http://www alhimik.ru Bcepoccutickast oMuMIiaaa mKoJIbHAKOB 10 XUMHHU
http://chem.rusolymp.ru Oprann4eckas XUMHUS: SJICKTPOHHBIN y4eOHUK JJIs
CpPEHE W MIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XMMHH: 3JICKTPOHHBIH yUeOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUICIK: XUMUS
http://www.chemistry.ru /lucranimonHasi OJMMIIMaaa 10 XHUMHUU:

TEJIEKOMM YHHUKAIIMOHHBIH 00pa30BaTEIbHBIA MPOCKT



