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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHuzaiusax Poccuiickoit deneparuu,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MpOrpaMMbl MO XUMHUH, K OINPEACICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
ydyeOHoro mpeamera «Xumusi» s 11 kimacca Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMO0OYCIOBIECHHOCTH IICNICH,
CoJlep KaHMsl, pe3yJbTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMHAUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIMM JTAallOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTIOCTHOM CHCTEME XUMHUYECKOTrO o0O0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U TIPpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyHaroNIMXCs Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpEICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHhE€ M TIOCTPOCHHE KOTOPOTO OMPENESICHbl B MPOrpamMMe MO XUMUH C
y4€ToM crenuPuKd HaykKd XUMHUM, €€ 3HA4YCHHS B TO3HAHUU TPUPOJLI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOMIMX Iele U MPUHITUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyI0 poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTABICHUSI 00 OKPY’)KaIOIIEeM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHpyeTcs B XMMHUU Ha OCHOBE NMOHUMAaHUs
BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpPA, OCO3HAHUSI B3aMMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO



Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHash XHMMHS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojepkanue npenMera «Xumwus» (11 kmacc, 6a30BBIA YpOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJIKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  TipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wMarepuajia u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBaOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIJIEKTPOHHBIX
MPEACTaBICHUI O CTpOeHUHU BenecTB. CBeneHus 00 U3ydyaeMbIX B Kypce BellecTBax
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHM — [OJIyYalOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[lonq HOBBIM yIJIOM 3peHUs B TMpeaMeTe «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
rIy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIMI OSTOro0 3akoHa — OT
00001aroIIei 10 0OBIICHSIONMIEH U TPOTHO3UPYIOIIECH.



Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAaHMs JOIOJHsSETCs B Kypcax 11 kiacca sneMeHTaMu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUM C JPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATENbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUNM XMMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATH UHPOPMAIIMIO U IPUMEHSATD €€ [T TOTIOJTHEHUS 3HAHUH,
pelIeHNs UHTEIUICKTYAIbHBIX U AKCTIEPUMEHTATIBHBIX UCCIIEI0BATEILCKUX 3a/1a4. B
LEJIOM COJAEpKaHUE y4yeOHOro mpeameTa «XHUMHS» JaHHOTO YPOBHS H3Y4YCHUS
OpPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTraHWYECKOTO U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IIPUPOJIHBIX SABICHUHN MMyTEM IKCTIEPUMEHTA
U pEHIeHUs MPOTUBOPEYUN MEXKIy HOBBIMU (PakTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTHUUECKUX Mpodiem, a
TaKKe MpoOJieM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCATBHBIX YUEOHBIX ACHCTBUMN, UMEIONUX 0a30BO€ 3HAUCHHE JIJISI PA3IMUHbIX
BUJIOB [ICATEJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONIE BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusl XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIEro
oOpaszoBaHus, TaK U Ha YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU OMPEICICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHM LIeJIed W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
MEPBOCTENICHHONW 3HAYMMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIbHOCTH 4YeJIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUS TJIABHBIMU LIEJISIMH HM3YyYECHUSl TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (11 Ki1.) SIBISITOTCS:



e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KAk  BaKHEHUIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNUN O HAYYHBIX METO/IaX IMO3HAHUS
BEI[ECTB U XUMHUUYECKHUX PEAKIINI, HEOOXOIMMBIX JIJIsi MPUOOPETEHUST YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIIMX
MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOMIOJIEHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUs
IIpeIMETa B MporpaMMe TI0 XUMHUHU YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpa3oBaHus. CerogHs B
MIPETIOIABaHNH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHNUE TPAKTHIECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW HAa MOJATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTeIbHON OpraHu3aliy, BIIAJICIONIET0O HE HaOOpOM
3HaHWM, a (DYHKIIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W yMEHUSMU
aKTUBHOTO MOJYYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU JIJIS PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Ipu U3yUueHUU TpeIMeTa « XUMUS JOMUHHUPYIOIEE 3HAUCHHE
MpUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

amanraius 0OyJaromMxcsi K yCIOBUSM ITWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue Yy OOYYaIOIIMXCS ~ KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaiu3a U 00pabOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI OINCHKH C IO3HMIMK SKOJOTHYCCKOMN
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECCTB U XUMHUECKHX IMPOIIECCOB HA OPTaHNU3M
YeJIOBEKa U PUPOJHYIO CPEey;

pa3BUTHE TMO3HABATEIHLHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMXCs: CIIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOPETATh HOBHIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C )KMU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh



COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHKE U Pa3BUTHE Y 0O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM PONM B PEHICHUU IJI00ANbHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TaKXKe NPUOOpPETEHHs OMbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I NPUHIATUS TPAMOTHBIX PEIICHUNA B
CUTYalUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yuebHOM maHe cpenHero oOimero oOpa3oBaHMsS NPEAMET «XUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB NpeIMETHOM 00nacTu «EcTecTBEHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaiseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B HEJIEIIIO),



COAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOI0B. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepronnueckuii 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenpgeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M llepromnueckor CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TMOJspHas, MOHHAsA, MeTauinyeckas). MexaHU3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukaumss — XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

DnekTpoauTuueckas nucconuanus. CuiabHbIe U ciadblie 2IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpauus Tadimmn «Ilepuonnueckas cucreMa XxUMHYECKUX 37eMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIUU HOHHOTO OOMEHa), TPOBEICHUE
paKTHUECKON paboThl «BnusHue pa3anuHbiX (JaKTOPOB Ha CKOPOCTh XMMHUECKOMN
peaKum».

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCITOJIB30BAHUEM TTOHSITHUS «MACCOBAsI IO
BEIIECCTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAaKHEHUIIMX HEMETAIOB (TaJOoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merauioB B [lepuoandyeckor cucteMe XHUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUINIMX META/UIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pElICHUE
DKCTICPUMEHTAJIbHBIX 3a/1a4, HAONIOJCHWEe M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMus ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATME O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMuUs M 3I0pPOBbE YEIIOBEKA: IPAaBWJIA MCHOJIB30BAHMS JICKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOT0 UCIIOJIb30BAHUS TPENapaToB ObITOBON XUMHH B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIUYUHBI U €IUHUIBI X
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTb, METAJLUIYPIHs, MMPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NpeAMeTa «XHUMHs» Ha YpPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBALIUU K O0YyUEHHUIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBA, MPHUHATHIMM B OOILECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOW JACATEILHOCTH
OOy4JaroIIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOpPMax W MpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMHU O NEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHI Pa3IMdHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccuu U pean3aliu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JESATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOJLI U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHONW KYJNbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOASIINX B HEM N3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOYCHUS HA
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CIEeNU(PHKYy METOJOB TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIEC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITNH 00YJarOIINXCS;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATeJIbHBIMH
HeHCTBUAMM:

1) 0a3oBble JJOrHYecKme JIeCTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHSITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHWSI M KPUTEPUU JJIs KJIACCUPUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMya, ypaBHEHUE XUMUYECKOU peaKkIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHU IO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuet: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM NPH BBIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xojie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblid ajroputMm ACHCTBUN Npu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIIECTBJISTH CAMOKOHTPOJIb CBOEH JAESATEIHHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XAMUSD) OTPAXkKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rpaMOTHOCTH, HEOOXOUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPUPOTHOM Cpe/ie;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TOHATUS (XMMHUYSCKUHM 3JEMEHT, aToM, M30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUTMYECKas, BOJOPOIHAS ), KpUCTAIITUYECKAsl pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJIHUTBI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccoluanuu, nepuoandyeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUSI SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHMS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHHM, (PAKTOJIOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIONIUE MOHATUS MPU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTIACIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAUHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJJTIMYECKas), XapaKTep CpPe/ibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiaccCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3akoHa [l.
W. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOINIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonoB Ilepuoanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONb3ys NOHATHA «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
MU3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MepuoiaM M
rpynnam I[lepuoandeckon cuctemMbl XUMUYECKUX neMeHToB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MOMOIIBIO YPABHEHNI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS KJIaCCU(DPUIUPOBATh XUMHUYECKHE PEAKIUH I10
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, y4acTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJISATh YPaBHEHHUS pPEaKUUW pPa3IHUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TU PEAKLIMHU UAYT IO KOHIIA;

chOpPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIONTUE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

chOPMHPOBAHHOCT, YMEHHMM  PaCKphIBaTh  CYHIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOIO OanaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeITHero Bo3aenicteus (nmpunuui Jle [larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHUMHUYECKHE MPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs] CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
TIOHSTHUS «MACcCOBas JI0JIS BEIIECTBA B pACTBOPEY, O0BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEAKIHUSAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIlCHUsS C



BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBIMOJHEHUIO J1a00OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHNE CpeAbl PacTBOPOB BEUIECTB C TMOMOINBI)  YHHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4d [0
TeMaMm «Metaiey U «HemeTramib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlIEHHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISTh PE3YyJAbTaThl XUMHUYECKOTO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHYECKH aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  HKOJOTHYECKHU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B LENAX
COXpPAaHEHMsS CBOEr0 3J0POBbS MU OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CcHocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesio e OBbI€
Ne n/m HMCHOBATHE PASACTOR 1 TEM Konrpoabnsie IIpakruyeckue (uncpporerc)
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 6 bu6nmorexa LIOK
' XUMHYECKHX diteMenToB JI. 1. https://m.edsoo.ru/00ae1750
MemneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 5 bubnnorexa [JOK
' BEILICCTB https://m.edsoo.ru/00ae1750
bubmuoreka [{OK
13 XHMHYECKHC Peakiii 12 . . https://m.edsoo.ru/00ae1750
Hroro no paszneny 26
Pasnen 2. Heoprannueckasi xumusi
bubnmorexa LIOK
21 Meraist 12 . https://m.edsoo.ru/00ae1750
bu6nmorexa LIOK
22 Hemeramet 18 . . https://m.edsoo.ru/00ae1750
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 4 bubnuoreka [{OK
' BEIIIECTB https://m.edsoo.ru/00ae1750
Hroro no paszneny 34
Paznen 3. Xumus 4 )Ku3Hb
3.1 XUMUSA U )KU3Hb 8 1 bubmorexa [IOK

https://m.edsoo.ru/00ael750
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara udpposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue a mupp
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
. bu6mmoreka [IOK
1 XHUMHYECKHUH DJIEMEHT. ATOM 1 01.09.2023 https://m.edsoo.ru/00ae1 750
bubmuorexa [JOK
2 DJeKTpoHHAs! KOH(PUTYpanrs aTOMOB 1 02.09.2023 https://m.eds00.ru/00ae1 750
[Tepunonnueckuii 3aKoH U
[lepuoauueckas cucrema bu6mmoreka [IOK
3 XUMHUYeCKHX deMeHToB [1. U. ! 08.09.2023 https://m.edso0.ru/00ae1750
Menpeneena
CBs13b ¢ COBpEMEHHOU Teopuei
ctpoenust atroMoB [lepuoanueckoro
", bu6mmoreka [IOK
4 3akoHa u [leproauaeckoit cucTeMbl 1 09.09.2023 https://m.edsoo.ru/00ae1750
XUMHYECKHUX 3jieMeHToB J[. 1.
Menneneera
3aKOHOMEPHOCTH U3MEHEHUS
5 CBOICTB XI/IMI/I‘ECCKI/IX 3JIEMEHTOB B 1 15.09.2023 BI/I6J'.II/IOTCKa HOK
UX COCIMHEHHUH I10 TpyIIamM 1 https://m.eds00.ru/00ae1750
nepuoaam
3HaueHue MePUOINIECKOr0 3aKOHA U
6 CHCTEMbI XUMHUYECKHUX DJIEMEHTOB 1 16.09.2023 bubmiorexa LIOK
https://m.edso00.ru/00ae1750
J.1. Menneneesa B pa3BUTUN HAyKU
CtpoeHue BelecTBa. XuMU4ecKkas
7 CB#13b, €€ BUJIBI, MEXaHU3MbI 1 22.09.2023 Eubmrorexa LOK

O6pa3OBaHI/I$I KOBaJICHTHOM CBS3U

https://m.edsoo.ru/00ael 750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Xumuueckas CBsI3b, €€ BUIBI;
MEXaHU3MbI 00pa30BaHUs

bubmuorexa [JOK

8 KOBAJICHTHOM CBsi3u. BogopoaHas 23.09.2023 https://m.edsoo.ru/00ael750
CBSI3b
BaneHTHOCTS.
bu6mmoreka [IOK
9 DIIEeKTPOOTpULIATeILHOCTL. CTETeHb 29.09.2023 https://m.eds00.ru/00ae1 750
OKHUCJICHUS
BemectBa MOJEKYISIPHOTO U bubmmoreka [JOK
10 HEMOJIEKYJIIPHOTO CTPOCHHUS 30.09.2023 https://m.edso00.ru/00ae1750
11 IToHsATHE O IMCIIEPCHBIX CUCTEMAX. 06.10.2023 bubnuotexa [JOK
HctrHHBIE U KOJUIOWIHBIE PAaCTBOPHI https://m.edso00.ru/00ae1750
bubmuorexa [JOK
12 MaccoBas J10J1s BEIIECTBA B PaCTBOPE 07.10.2023 https://m.eds00.ru/00ae1 750
13 Knaccudukanms u HOMeHKJIauTypa 13.10.2023 bu6mmoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ael1750
I'enernueckas cBsA3b
bu6mmoreka [IOK
14 HEOPraHWYECKHUX BEILECTB, 14.10.2023 https://m.eds00.ru/00ae1 750
pa3IMYHBIX KJIACCOB
Knaccudukanusa xumuaeckux
15 peaKuI/H(“f B H:OpraHquCKoﬁ u 20.10.2023 bubmorexa [IOK
. https://m.edso00.ru/00ae1750
OpraHUYECKON XUMUU
3aKOH COXpaHCHHSI MACChl BEIECTB;
bu6mmoreka [JOK
16 3aKOH COXpPaHEHMs U NIPEBPALICHUS 21.10.2023 https://m.eds00.ru/00ae1 750
SHEPTUU MPU XUMHUYECKUX PEAKIIUAX
CkopocTtb peakiuu. OOpatumsie bubnuoreka [IOK
17 peakuuu 27.10.2023 https://m.edsoo.ru/00ael750
bu6mmorexa [IOK
18 XUMHUECKOE paBHOBECHE 10.11.2023 https://m.eds00.ru/00ae1 750
[TpakTrueckast paborta Ne 1.
19 «BnusHue pa3nnyHbIX (PaKTOPOB HA 11.11.2023

CKOpPOCThb XUMHYECKOMN pCaKknum»
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bu6mmoreka [IOK

20 DIIEKTPOTUTHYECKAs JUCCOIMAIIHS 17.11.2023 https://m.eds00.ru/00ae1 750
[ToHsATHE O BOJOPOIHOM ITOKA3aTeIie
bu6mmoreka [IOK
21 (pH) pactBopa. Peakiiuu noHHOTO 18.11.2023 https://m.eds00.ru/00ae1 750
obmeHa
['uaponn3 opraHuvYecKuX H bubnmoreka [JOK
22 HEOPTraHWYECKUX BEIIECTB 24.11.2023 https://m.edsoo.ru/00ael1750
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
23 peaxkuu 25.11.2023 https://m.eds00.ru/00ae1750
[TonsiTHE 00 IEKTPOIH3E PACIUIABOB bubnnoreka [JOK
24 ¥ paCTBOPOB COJIEH 01.12.2023 https://m.edso0.ru/00ae1750
bu6mmoreka [IOK
25 O00011IEHNE U CUCTEMATU3AIUS 02.12.2023 https://m.edsoo.ru/00ae1750
26 KoHnTponpHas pabora mo pasaeny 08.12.2023
«TeopeTndecKkrue OCHOBBI XMMHID)
MeTamnsl, uX IOJIOKEHHE B
[Iepnoanueckoii cucreme
bu6mmoreka [IOK
27 XUMUYeCKuXx snemeHTos /1. . 09.12.2023 https://m.eds00.ru/00ae1 750
MenpeneeBa 1 0COOCHHOCTH
CTPOEHHS aTOMOB
OO6mue ¢puznueckre CBOMCTBa bubnmnoreka [JOK
28 METaJIOB 15.12.2023 https://m.edso00.ru/00ae1750
bu6mmorexa [IOK
29 CIuiaBbl METaJIOB 16.12.2023 https://m.edsoo.ru/00ae1750
DIEKTPOXUMUUYECKUAN PSITT bubnmoreka [JOK
30 HaANpPSDKEHUH METalIOB 22122023 https://m.edso0.ru/00ae1750
XUMHYECKUE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KaTbIUH, bubmuoreka [JOK
31 23.12.2023

MarHui, alfOMUHHIN) U UX
COEIMHEHUI

https://m.edsoo.ru/00ael 750
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XUMHAYECKHUE CBOMCTBA BAKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,

bubmuorexa [JOK

32 MarHui, aIlOMAHUAN) U UX 29.12.2023 https://m.edso00.ru/00ae1750
COEMHEHUI
XHUMHUYECKUE CBOMCTBA XpOMa, MEAN bubnmoreka [JOK
33 U UX COEIUHEHUN 30.12.2023 https://m.edsoo.ru/00ael1750
XHUMHUYECKUE CBOMCTBA XpOMa, MEAN bubnmoreka [JOK
34 U UX COENUHEHUN 12.01.2024 https://m.edsoo.ru/00ael750
XUMHYECKUE CBOMCTBA LIMHKA, bubnuorexa [JOK
35 JKejie3a U UX COeIUHEHUN 13.01.2024 https://m.edsoo.ru/00ael1750
XuMHYECKHEe CBONCTBA IIMHKA, bubmuorexa [JOK
36 JKeJie3a U UX COEeIUHEHUN 19.01.2024 https://m.edsoo.ru/00ael1750
[IpakTrueckas padora Ne 2.
37 "Perienne sKkCiepuMEHTAIBHBIX 20.01.2024
3a1a4 o teme «MeTamib"
Hemerasl, uX 1MoyioxkeHHe B
[lepnoauueckoii cucteme bubnuoreka [IOK
38 XUMHYECKUX deMeHToB Jl. U. 26.01.2024 https://m.edso0.ru/00ae1750
Menneneera
bu6mmoreka [JOK
39 Oco0eHHOCTH CTPOEHUSI aTOMOB 27.01.2024 https://m.edsoo.ru/00ae1750
Hemerasl, uX MoJIOKEHHE B
Ilepuonnueckoi cucreme
bu6nmoreka [IOK
40 XUMHYEeCKUX deMeHToB Jl. U. 02.02.2024 https://m.eds00.ru/00ae1 750
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB
. bubnmnoreka [JOK
41 ®dusznyecKkue CBOMCTBA HEMETAILJIOB 03.02.2024 https://m.eds00.ru/00ae1 750
Annotponusi HeMeTaioB (Ha
42 npuMepe KUCIoposa, cepsl, hocdopa 09.02.2024 bubmiorexa LIOK

U yTIEpOa)

https://m.edsoo.ru/00ael750
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XHUMHYECKUE CBOMCTBA IAJIOI€HOB, bubnmoreka [JOK
43 Cephl U UX COCTMHCHUM 10.02.2024 https://m.edsoo.ru/00ael1750
XuMHUYECKHEe CBOMCTBA raJIONCHOB, bubnuorexa [JOK
44 Cephl U UX COCTMHCHUM 16.02.2024 https://m.edsoo.ru/00ael1750
XuMHUYecKrue CBOMCTBA a30Ta, bubmuorexa [JOK
45 docdopa 1 X CoeTMHCHUI 17.02.2024 https://m.edso0.ru/00ae1750
XuMHU4ecKkrue CBOMCTBA a30Ta, bubmuorexa [JOK
40 docdopa 1 ux coeMHCHUN 24.02.2024 https://m.edso0.ru/00ae1750
XUMHYECKUE CBOMCTBA YIJIEpO/a, bubnnoreka [JOK
4t KPEMHUS ¥ UX COCIMHCHHIMA 01.03.2024 https://m.edso0.ru/00ae1750
XUMHYECKUE CBOMCTBA yIJIEpo/a, bubnuorexa [JOK
48 KPEMHUS ¥ UX COCIMHCHHIMA 02.03.2024 https://m.edso0.ru/00ae1750
[IpuMeHeHne BaKHEUILIUX bubnuorexa [JOK
49 HEMETAJJIOB U UX COEIUHEHUN 09.03.2024 https://m.edsoo.ru/00ael1750
O06o0011eHre U cucTeMaTU3alus bubnuotexa [JOK
50 3HaHUH 1o TeMe «Hemeramiby 15.03.2024 https://m.edso00.ru/00ae1750
Borurcnenus o ypaBHeHUSAM
. bubmuorexa [JOK
51 XUMUYECKUX PeaKui u ) 16.03.2024 https://m.eds00.ru/00ae1 750
TEPMOXUMHYECKHE PACUETHI
[TpakTuyeckas padora Ne 3.
52 «Pemenne 3KCrepuMEHTaIbHBIX 22.03.2024
3a7a4 no teme "Hemerambr"»
O06o0011eHEe U cUCTeMaTU3aIMs bubmmorexa [IOK
53 «Metamiei» u «HemeTtamib»y 23.03.2024 https://m.edso0.ru/00ae1750
54 KonTponpHas pabora o Temam 05.04.2024
«Mertams» u «HemeTanab»
Heopranuueckne u opranndeckme bubnmnoreka [JOK
> KHCJIOTBI 06.04.2024 https://m.edso00.ru/00ae1750
56 Heoprannueckue u opranuyeckue 12.04.2024 bubnuorexa [IOK

OCHOBAHUsA

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

HCOpFaHI/I‘{CCKI/Ie N OPraHUu4YCCKHUE

bu6mmoreka [IOK

57 KHCJIOThI. Heopranuueckue u 1 13.04.2024 https://m.eds00.ru/00ae1 750
OpraHUYeCKHUe OCHOBAHUS
58 AmMoTepHbIe HEOpraHUYECKHe U 1 19.04.2024 bubnmoreka [JOK
OpPraHUYECKHE COCTMHEHUS https://m.edsoo.ru/00ael750
['enernyeckas cBs3b
bu6mmoreka [IOK
59 HEOPraHWYECKUX U OPraHUICCKUX 1 20.04.2024 https://m.edso0.ru/00ae1 750
BEIICCTB
Ponb xumun B obecieueHun
. . bubmuorexa [JOK
60 BKOHOFH?GCKOH, SHEPTreTUYECKOU 1 1 26.04.2024 https://m.eds00.ru/00ae1 750
MUIIEBON O€30MaCHOCTH
bubmuorexa [JOK
61 Ponbs XxumMuu B pa3BUTHH METUIIMHBI 1 27.04.2024 https://m.eds00.ru/00ae1 750
IT 6 00
62 mpmmumax mpovmmeroro. 1 03.05.2024 ~ Pudmmorera LIOK
pH POMBI R https://m.edso0.ru/00ae1750
MOJTyYeHUs] BAXKHEHUIIINX BEIIECTB
IIpOoMBILITIEHHOE ITOTYYEHHUS bubnnoreka [JOK
63 Ba)KHEHIIINX BEIIECTB 1 04.05.2024 https://m.edsoo.ru/00ael750
UYenoBek B MUpPE BELLIECTB U bubnuoreka [IOK
64 MaTepUajoB . 10.05.2024 https://m.eds00.ru/00ae1750
bu6mmoreka [IOK
65 XuMmus B )KU3HHU YEIIOBEKA 11.05.2024 https://m.eds00.ru/00ae1 750
bu6mmorexa [IOK
66 XUMUS 1 3I0POBbE YeJIOBEKa 17.05.2024 https://m.edsoo.ru/00ae1750
67 Hrorosast koHTpOBHAS paboTa 1 18.05.2024
bubmuoreka [JOK
68 Pescpa . 24.05.2024 https://m.edsoo.ru/00ae1750
OBILIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnrnonepHoe obmectBo «M3narenscTBo «IIpocBeiienne»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. O.C. I'abpuensn, I'.I". JIsicoBa «Xumust Metoanueckoe nocodue — 6a30BbIii
ypoBeHb» - M.: Jlpoda 2022 rox.

2. O.C. I'abpuensn, U.I'. Octpoymos, «O011as XuMus B TeCTax, 3a7a4ax,
ynpaxkHenusix. 11 kmace» — M.: ipoda, 2023 ro.

3. O.C. I'abpuensn, I1.H. bepeskun, A.A. YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C. I'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 knacc:
HacrtonbHast kaura juis yuurtens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C. T'abpuensn, I'.I". JIsicoBa, A.I'. BBegenckas «Xumus 11 knacc:
HacronpHast kaura juis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C. I'abpuensu, [1.B. Pemeros, N.I'. OctpoymoBa «3agauu 1o XUMUH U
crioco0bI ux pemeHus» - M.: «poday», 2021rox.

7. B.I'. Jenucoa «Xumus 11 knacc noypounsle miansl no yueonuky O.C.
["abpuensna, I'.I'. JIpicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A. Pa6oga, V.1O. Hesckas, P.B. JInako «Tecter mo xumuu 11 kmacey, - M.

Ox3amen, 2019r.



9. O0.C. I'abpuensn, U.I'. OctpoymoB «XUMHUECKHIA SKCIIEPUMEHT B 1ikose 11

Kiacc»; - M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumus» u callT 1uist yautens «51 uay Ha ypok
XUMHF»

http://him.1september.ru Enunas komnexuus L{OP: [Ipenmernas konmexuus
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
skcriepuMenThl: Xxumusl. Komnekuus Poccuiickoro o61ieo0pa3oBaTeabHOTo
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Oprannueckast Xumusi: JJIEKTPOHHBIN YUEOHUK /15
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru JluctaniinoHHasi ouMmuaaa mno XuMHuHu:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT








