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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrOo 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM cragapre COO, ¢ yuérom KoHmenmuu mnpenoaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
®denepanny, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnutaHus B Poccuiickoit
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHOro npeamera «Xumus» s 11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpa3zoBaHHOCTH. OHO CHY)XUT 3aBEpLIAIOLIMM H3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
YeJioBeKa, a TakKe DJKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU yYEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUM € YYETOM CHeIU(PUKA HAyKU XUMHH, €€ 3HAUCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1eaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWTpacT 0CcoOyI0 poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE Kak O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcss B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojiepkanue npenMera «Xumus» (11 kmacc, 6a30BbIM YypOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» c@opMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OpPraHUYEeCKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XUMHH IIOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00ydYaroluMcs TPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TPOTEKaHUs JOMOJHsAeTCs B Kypce 11 kimacca sneMeHTaMu
COJIEpKaHMs, UMEIOIIMMHU KYJIbTYPOJOTMYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XHMHUHM C JAPYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUU, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMaX, CBA3AHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMALMIO M TMPUMEHATh €€ ISl MOIOJIHEHUS
3HAHUU, PENICHUS UHTEJUIEKTYaJbHbBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEI0BATEIILCKUX
3ajady. B nmenom conepkaHue ydeGHOro mnpeamera «XUMHS» IJaHHOTO YpPOBHS
U3Yy4YEHUS OpPUEHTHUPOBAHO Ha (dopmHpoBaHue y oOyyJaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMaHHUS (PUIOCO(CKUX HIEH, TaKUX KaK:
MaTepUalbHOE  E€AMHCTBO  HEOPraHMYEeCKOro W OPraHMYecKoro  MHpa,
00yCJIOBJIIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, IO3HABAEMOCThb
MPUPOJHBIX SIBJICHUN IyTEM S3KCIEPUMEHTA M PEIICHUS MPOTUBOPECUUN MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  JKOJIOTMYECKMX  MpoljeM, a Takxke npobnemM  cOepexeHus
YHEPreTUYECKHUX PECYPCOB, CHIPBS, CO3AAHMS HOBBIX TEXHOJIOTUN U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyaroluxcs NPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJlEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YUYEOHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa PAKTUIECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KAaK Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJICPKATEIIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHUs MpeAMEeTa HampaBICHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMUsl TJIaBHBIMHM LEJISIMU W3Y4YEHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (11 ki1.) ssBasItOTCS:

e (opmMupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOYEBbIE MOHATHUS, (PYH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHe U pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKHUX SIBJICHUU,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO HJKCIEPUMEHTA, COOJIIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsany ¢ atuM, comepkaTenbHas XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUS
IIPEAMETA B IPOrpaMMe 10 XUMHUHA YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oodmiero oOpazoBanus. Ceroans B
NpenoJaBaHul  XUMHM B OOJIbIIEH  CTENEHH OTHAETCA  MPEANOYTEHUE
IPAKTUUECKOM KOMIIOHEHTE COJEpKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BJIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh croco0amMu u
YMEHUSIMH aKTUBHOTO MOJIyYEHHs] 3HAHUU W NPUMEHEHHS UX B PEAIbHOW >KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a/1ay.

B cBA3M C 3TUM IpU U3y4EHUM NpeaMeTra «XHMHS» JIOMUHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTanys 0O0y4arolMXcsl K YCIOBHSIM JTWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
bopMHpOBaHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMmupoBaHre y O0OyYarolIMXCS  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BAJXHOE MECTO B IIO3HAHWHM XHWMHH, a TaKXKe U1 OLUEHKH C TMO3ULUHI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIMINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcsi yOeKIEHHOCTH B T'yYMaHHCTHYECKOM
HAIpPaBIEHHOCTH XWUMUH, €€ BAXKHOM POJHM B PEHICHHH TI00ATBHBIX MpoOiieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero ooiiero oopasoBanus, cocrapisieT 34 yaca (1 yac B HEZIEIIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3eMeHT. AToM. Sapo aroMa, H30TOIBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepnognuecknil 3akoH HU llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTM WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TIpynnaM M TEpUoaaM.
3HaYCHHUE NIEPUOINYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSApHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomoponHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemiectBa  MOJIEKYJIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamumss  XMMHYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nuccornuanus. CuibpHbIe U clladbie dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENHLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIOJACHUE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacyétel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxkenne HemetaisioB B Ilepuoanmueckor  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOMCTBAa BaXHEUINMX HEMETAIOB (TaJOreHOB, CEPhl, a30Ta,
dochopa, yrimepoga MU KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B [lepuoamyeckont cucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWCTBA BaXKHEWIUX METAUIOB (HATPUM, KaJIUi, KaJbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIBHBIE METO/Ibl W3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», 0Opa3lOB HEMETAJIOB, pElIeHUE
AKCTIICPUMEHTAJIBHBIX 3a/a4, HAONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter maccel BemecTBa M 00hEMa ra3oB MO HU3BECTHOMY KOJHMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHS U KU3Hb

Ponp xumum B 0o0OecrieueHUH SKOJOTUYECKON, YHEPTETUYECKON W THIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  U3YyYCHUM OOImed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC MOHSTHUS: HAy4dHbINH (DaKkT, rumoresa, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

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

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
peCypCHl.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOICTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHS
OOyJaronMMHUCSL TPOTPAaMM  CpPEIHEro OO0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-MeToaudeckold OCHOBOM  aJis
pa3paboOTKu IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIHOCTHBIM MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLINUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKON TpakIaHCKOW HIAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHUN JTMYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYLIIUMH IEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pEe3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD JOCTHTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOIO OOIIEeCTBA, MPUHSATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
oOy4Jarommxcs.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C(OPMUPOBAHHOCTH ONbITA TO3HABATENBHOM W MPAKTHUECKON NeATeIbHOCTU
oOyJaromuxcs Mo peain3aliuy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUsl 00YyYarOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPAaBONOPSIKY;

OPEJICTaBICHUS O COLMAJbHBIX HOPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEAYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TpPAaeKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus. BOIIPOCOB PAlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLICHUS, Y9KOJIOTMYECKON KYJIBTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpYKaloleM MHpPE Kak O €IMHCTBE MPHUPOIBI M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPyAa W DKOJOTUYECKH KOMQPOPTHON >KM3HU KaXKIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOTO TMpeamera «XuMHUshH» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) 00IIeHayYHbIe MOHSATHUSA, OTPa’KaloIInue
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky METOJ0B IO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHE);

YHUBEpCAJIbHBIC yUeOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMOo3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;



WCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKWA TOHATHM W YCTaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUHM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE pacCyk JAeHUs (MHIYKTHBHbBIE, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOBI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, IPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XHUMHuYeckas (opMmysa, YpaBHEHUE XUMHUYECKOU
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IMPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BATEIbCKIE eliCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(bopMyIUpOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, HCIOJIb30BATh OCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHMS HAOMIOATh 33 XOJA0M
npouecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3InYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluMu (HaAy4yHO-
NOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBbI B XOJ€ JUaJIOTa W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.



ITPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, POJM XUMHHA B IIO3HAHUU SBJICHUU
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl peIIeHHsI MPAKTUYECKUX 3314
U DKOJOTMYE€CKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, HOHHAs!, METAJUIMYECKast, BOAOPOIHAs ), KpUCTANINYEeCKas PeléETKa,
TANBl XUMHYECKUX  PEAKUHUM, PpacTBOpP, DJIEKTPOJIUTBL,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
IEKTPOJIMTUYECKON Iucconmanuu, nepuogudeckut 3axkoH [I. M. Menaeneesa,
3aKOH COXPAaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUS dHEPIrUu
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIEHUS O CBOMCTBaX,
COCTaBe, MOJIy4YeHUH U 0€30M1aCHOM MCIOJb30BAaHUU BAKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISIBIISATh XApPAKTEPHbIE TMPU3HAKU TOHSTH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IIPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEaKIUH,
cuctematudeckyto Homenknarypy (IlUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblii ra3, YIJIEKHACIbIA ra3, aMMHaK, Tami€Has
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOIHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHad,



MOHHAs, METAJJIMYECKAs), XapaKTep CPEe/bl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpeAeNEéHHOMY Kilaccy/TpyIe
COEJIMHEHUI (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANIECKOro 3aKoHa [1.
N. MenpneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYI0, O0OBSICHUTEIHHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckon cucreMsl
xumudeckux snemeHToB JI. M. MenueneeBa, WCHONb3ys MNOHATHA «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHW», OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMUUYECKUX JIEMEHTOB U UX COCIUHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucrempel XUMUYECKHX 351eMeHTOB []. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEILIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3M MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMUUYECKUE PEAKIMH TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, U3MEHEHHIO CTCIIEHEeH OKHCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakiuu, y9acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMI Pa3IUYHBIX
TUIIOB, TIOJIHBIC U COKpaIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHS, ITPU KOTOPBIX 3TU PEAKLIUHU UAYT A0 KOHLA,

cOpPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIIIE
Ka4ECTBEHHBI COCTaB PAa3JIMYHBIX HEOPTaHWYECKHMX BELIECTB, PACMO3HABATH
ONBITHBIM IYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHH PACKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEaKLi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUUYECKOM
pEeaKiuy OT PA3INMYHBIX (PAKTOPOB; XapaKTEepP CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHUS CEPHOM KHUCJIOTHI, aMMHaKa, a



Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C HUCIOJIB30BAHUEM
HOHSTHS «MaccoBas JOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30oB
IpU XUMHUYECKHX PEAKIUSAX, MAacChl BEIIECTBA MM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(pOpMUPOBAHHOCTh YMEHHUN COOJIIOATH MpPaBUiIa MOJIb30BAHUSA XUMHUYECKOM
nocyAoi M JabOpaTopHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTb YMEHHUI IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUHN
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peaklMd MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyibQar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PEHIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C IMpaBUJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUN W (OpMYJIMPOBAaTh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpelICcTBa MacCOBOU
KOMMYHUKaIu, IHTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJla  DKOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXpaHEHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA )KMBBIE OPTraHU3MBbI ONPEEIEHHBIX BEILIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS H
NPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00Yy4aroUMXcs ¢ OrPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3Hauenuit JI. Bpaiins nis 3amvcu XUMHYECkux
bopmy.



TEMATHYECKOE IINTAHUPOBAHHME

11 KJIACC
KoJsun4yecTBo 4acoB
Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPaMMbI KouTtpoabHbie IMpakTnyeckue
Beero padoThI padoThI
Paznea 1. Ilepuoanyeckuii 3aK0H U CTPOEHHE aTOMA
1.1 CtpoeHue aToMa. DNEKTPOHHBIE 000I0UKHI 2
19 [Iepnoanueckuit 3axoH u [lepuoanueckas cucrema 1
' XxuMH4ecKux 3aementoB JI.M1. Menneneesa
Htor no pazgeny 3
Pazjen 2. CTpoenne BemecTs
2.1 Turbl XUMHYECKHUX CBsI3eH
2.2 MHuoroo0pa3ue BemecTB 1 1
Hror no pazgeny 11
Paznen 3. XumMnueckne peakuumn
Knaccudukanusa xumuueckux peakuuii. CKopocTb
3.1 XUMUYECKON peakiuu. OOpaTUMOCTh XUMHUECKHUX 3
peakuil. XuMHU4EeCKOE paBHOBECHE.
3.2 ['upponus 3
33 OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH. 3 1
' DIIEKTPOIIH3.
Htoro no pazneny 9
Paznen 4. Heopranuueckasi xumusi
4.1 [IpocTsie BemecTBa 2
Krnaccer oprannueckux coequHenuii. ['enernyeckas 5 1

CBsA3b MCXKY KJIaCCaMU COCIUHEHMI.



Hroro no pazneny

Pa3pen 3. XumMus u ;Ku3HbL

3.1 XHUMHS U )KH3Hb 3
Hroro no pazmeny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHME

11 KJIIACC
KomnnuectBo yacos
No Jlata
Tema ypoka KonTposbhbie IIpakTrueckue
/1 Bcero U3y4YeHUs
paboThI paboThI
Ctpoenue aToMa. DnekTpoHHas o6onouka. MHCTpyKTax 1o
Tb (popmupoBaHre €CTECTBEHHOHAYYHOW TPaMOTHOCTH
(opntp Y P 1 05.09.2023
npwu 3akperieand Th nipu pabore ¢ BemecTBamu).
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000I0YeK
MEPEXOIHBIX dNIeMeHTOB. Opbutanu S u p.
pexoa P P 1 12.09.2023
10 cenTs1i6pst — 27 et ¢ MOMeHTa 3akitoueHus Jlorosopa o
3arpeTe sAEPHbIX UCTIBITAHUM.
[Tepuoaunueckuii 3axoH u [lepuoanueckas cuctema
xumuueckux dnmemenToB .M. Menngeneena. 1 19.09.2023
2 cents0ps — 220 netr XuMHUYECKOH MUCbMEHHOCTH
XuMmuyeckas cBsizb. IOHHAst U KOBaJ€HTHAsL.
1 26.09.2023
27 cents6ps - 205 ner co aus poxaeHus A.B. Konboe
Merannuueckast 1 BOAOPOIHAs XUMHUYECKue cBsi3U. Ennnas
PUPO/Ia XUMHUUECKUX CBSI3EH. 1 03.10.2023
8 OKTAOpPS — HAIIMOHAJILHBIN JICHh BOJIOPO/IA.
[Toumeps! OpraHUYECKUE U HEOPraHUUECKHE.
PBI Op y p 1 10.10.2023
12 oxTsa0ps — co3manue nepBoi aboparopuu B Poccun
l'a3000pa3Hble BemecTna. 1 17.10.2023
[TpakTuueckas pabota "[lonyuyenue, cobupanue u
pacrniozHaBaHue ra3oB" (popmupoBaHue 1 1 24.10.2023

€CTECTBEHHOHAY4YHOW TI'PaMOTHOCTH IPH NPOBEACHUU




XUMHUYECKOT0 IKCIIEPUMEHTA).

9 JKunkue Bemecrsa. 07.11.2023
TBepable BelecTsa.

10 13 HOSOPsI - IEHb BOMCK pagualliOHHOM, XUMUYECKON 1 14.11.2023
OHOJOTUYECKON 3aLTUThI
JucniepcHble CUCTEMBI.

11 19 Hos16pst 2023 — 312 ner co aust poxaeHus M.B. 21.11.2023
JlomoHoCOBa.

12 Cocras BemecTBa U CMECH. 28.11.2023
O06o0meHre u cucreMaru3aiys 3HaHui o Teme "CtpoeHue
BerecTna'.

13 6 nexabps - 245 et co IHSA pOXKACHUS (PPaHITy3CKOTO XMMHKA 05.12.2023

u ¢pmuka KJL. eii-Jlroccaka

14 Kontponbnas pabota no teme "Ctpoenue Bemecrna” 12.12.2023

15 Knaccudukamnms XuMHaecKux peakiiuii. 19.12.2023

16 CKOpOCTh XUMUYECKUX PEAKIUH. 26.12.2023

17 OO0paTUMOCTh XMMHUYECKHUX PeaKIHii. XUMUYIECKOe 09.01.2024
paBHOBECHE U CIIOCOOBI €T0 CMEIIECHUS.

18 Ponb BOABI B XUMHUYECKHUX PEAKITUSX. 16.01.2024

19 I'mponu3 opraHMYECKUX U HEOPraHUUECKUX COEANHEHNH. 23.01.2024
Cpena BOAHBIX pacTBOPOB. BogopoaHbIi moKa3aTelb

20 (bopMupoBaHUE €CTECTBEHHOHAYYHOU TPAMOTHOCTH MPH 30.01.2024
MIPOBEJICHUH XUMUIECKOTO IKCIIEPUMEHTA).
2 (peBpans — JleHb pocCUHCKOM HAYKH.
OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH.

21 8 deppans 2024 roxa - 190 ner co qus poxaenus J1. 1. 06.02.2024

Menneneena



http://megabook.ru/article/%D0%93%D0%B5%D0%B9-%D0%9B%D1%8E%D1%81%D1%81%D0%B0%D0%BA%20%D0%96%D0%BE%D0%B7%D0%B5%D1%84%20%D0%9B%D1%83%D0%B8

22 DIEKTPOIH3. 13.02.2024

23 KoHnTtposbHast pabota 1mo teme "XuMU4YecKrue peakiun'. 20.02.2024

24 Mertamibl U UX CBOMCTBA. 27.02.2024
Hemerannsl 1 ux cBOMCTBA.

25 1 mapta - 155 ner co nus oTkpbiTus Ileproanueckoro 1 05.03.2024
3aKOHa.

26 OKcHIEL 12.03.2024

27 OcHoBaHMsI OPraHUYECKHE U HEOPraHUUECKHE. 26.03.2024
KucnoTsl opranndeckue U HeOpraHUIeCcKue

28 (popmupoBaHuE €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH MPHU 1 02.04.2024
NPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA).

29 Conu opraHn4eckre U HEOpraHu4ecKue. 09.04.2024

30 KommuiekcHbie coeuHeHws. 16.04.2024
[MpakTudeckas padora "PerieHue sKkcriepuMEeHTAIBHBIX
3a/1a4 Ha UIACHTU(PUKAIIUIO OPTAaHUYECKUX U
HEOpraHu4YecKux BemecTB" (popmupoBaHue

31 €CTECTBCHHOHAYYHOW T'PaMOTHOCTH IPH MPOBEIACHUH 1 23.04.2024
XUMHUYECKOTO IKCTIEPUMEHTA).

28 ampens - JleHb XUMUYECKOW 0€30MaCHOCTH

YenoBek B MUpe BelIeCTB U MaTepuanoB ((hopmupoBaHue

32 €CTECTBEHHOHAYYHON TI'PaMOTHOCTH MPU U3YYEHUN 1 07.05.2024
OBITOBBIX BEIIIECTB, OKPY KAIOIINUX YETOBEKA).

33 HToroBast KOHTpOJIbHAS padoTa. 1 14.05.2024

34 XuMHUS U 30POBBE UETOBEKA. 1 91.05.2024
25 mas - JleHb XUMHKa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

HUHTEPHET
1. I'abpuensu O.C. Xumus: 10 kinacce: yaeOHHK 11 00111e00pa30BaTeIbHBIX YUPEKICHUN. —
M.: Ipoda,2019;
2. T'abpuensan O.C. Xumus: 11 kinacc: ydeOHHK U1 00111€00pa30BaTEIbHBIX YUPEIKICHUN. —

M.: Ipoda. 2019.

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJA

1. I'abpuensn O.C. IIporpamma kypca xumuu ist 8-11 kitaccoB 00111e00pa3oBaTEIbHBIX
yupexnaenuit. — M.: JIpoda,2019;

2. I'abpuensu O.C. Xumus: 10 knace: yaeOHUK U1t 0011e00pa30BaTeIbHBIX YUPEIKICHHMA. —
M.: poda, 2019;

3. lNabpuensu O.C. Xumus: 11 kiace: yueOHUK 171 00111€00pa30BaTeIbHBIX YUPEKIACHUN. —
M.: Ipoda, 2019;

4. Ceepnnosa H./l. COopHuk 3aaa4, TeCTOB U ynpaxHeHui no xumun: 10-11 kiaccsl: k
yuebnukam O.C. I'abpuensna, W.I'. Octpoymosa, C.A. CnankoBa, Ceepayiosa H.JI. — M.:
HznmarenncTBO «OK3amen», 2021.

5. Xumus: 11 knacc: KOHTpOJIbHBIE U poBepouHbIe paboThl K yueOHuky O.C. 'abpuensna
«Xumus. 11 knace» / O.C. T'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M.: Jlpoda,
2019;

6.Xumus. 9 k 1.: KontponbHble 1 mpoBepouHblie paboTsl kK yueOHuky O. C. 'abpuensna

«Xumust. 10/ O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2021.

[MN®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

1. Caiit «Xumus 1 xu3Hb XXI1 Bex» (http://www.chem.msu.su/rus);



Caiit «SIkmace» (https://www.yaklass.ru/p/himija);

Caiit «100 ypoxos» (https://100urokov.ru/predmety/himiya-nauka-o-veshhestve);
Caiit «Yuurens nmpoy» (https://uchitel.pro/);

Caiit «Mudoypox» (https://infourok.ru/biblioteka/himija/type-57);

Caiit «Bugeoypokm» (https://videouroki.net/video/himiya/);

Caiit «Yuurensckuii moptam» (https://www.uchportal.ru/load/59).



