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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero oobmero o0pa3oBaHMs
pa3zpabotana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeOOBaHUN K pPe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOTpaMMbl CpeAHEro oOiiero o0pa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaqbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yu€rom Konuenuuu npenojaBaHus
ydeOHOro mpeamera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMbl, |
OCHOBHBIX TONIOkKeHUH «CTpaterun pas3BuUTUsL BocnuTaHus B Poccuiickoit
@®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopstbxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MpOrpaMMmbl IO XUMHH, K OIpPEIeICHHIO
oOmielt crpaTteruy 00y4deHus, BOCIUTAHUSI U PA3BUTHS 00YUalOIIUXCSl CPEJICTBAMU
yueOHoro npenmMera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenryanbHble nojoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHUs W TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpasoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM OSTaloOM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTHU I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHMS U OOUIEH KYJIbTYpbI
YeloBeKa, a TakKXKe SKOJOTHYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss xumudeckoe 0O0pa3oBaHHE
o0yyJarommxcsi Ha YPOBHE CpeHEero 00IIero o0pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsD, COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpEeNeseHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHeUu(PUKH HAyKH XUMHH, €€ 3Ha4eHHs B
MO3HAHWUU TIPUPOJBI U B MaTepUATLHOM >KM3HU OOIECTBA, a TaKXKe C Y4ETOM
oOumuMx 1eaed W MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepUabHOU KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHMUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OPUPOJIBI U YelloBeKa, KoTopoe (HOopMHUpYETCs B XMMHHM Ha OCHOBE MOHUMAaHHUS
BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTalla
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJAa W JKM3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK Hayka
CO3MJATENbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMH HANpaBJICHA HAa pEIICHUE
rJI00AIbHBIX  TPOOJIEM YCTOWMYMBOTO PpAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kimaccol, 6a30BbIN YpOBEHB
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHYECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOJOJLKEHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsiomiuMu  TipeAMeTa «XHUMHs»  SBISIOTCS 0a30BbIe KypChl —
«Opranuveckas xumus» U «OOmas M HEOpPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUU M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHu4ecKor xumMuu. GOpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O00ecreYrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000paswus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3Yy4YeHHMIO Yy4eOHOro maTrepualia U 00yCJIOBIJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XHMHH BEIIECTBa
paccMaTpUBAKOTCA HA YPOBHE KIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPEOXHUMHUYECKHX U DBJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHnueckod XUMHM TMOJyYarOT pPa3BUTHE
c(hOopMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonx HOBBIM yTJIOM 3peHUsT B TpeaMeTre «XuMHs» 0a30BOTO YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOrO OOMIEro oOpa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJIOTHYECKHE CBEJICHUSI O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyYarONIMMCSl TPEAOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMUYECKUX TMO3UIIHM,



rIIy0Ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMM OSTOTO 3aKoHa — OT
006001m1aromel 10 00BSICHSIONIEH 1 IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NMPUMEHCHHH, a TAKXKE O XUMHUYCCKHUX PEAKIUSX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsercs B kKypcax 10 um 11 kmaccoB
AJIEMEHTaMHU COJIEP’KaHUs, WMEIOIIUMH KYJIbTYPOJIOTHYECKUNH U TMPHUKIIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TTOHMMAHHUIO B3aUMOCBSI3M XHMHUHU C
JIPYTUMH HayKaMH, PACKpBIBAIOT €€ pojb B IMO3HABATEIPHOW WM TPAKTHICCKOU
JESTEIHPHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBS3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIIMBATh MH(GOPMAIHMIO U
OPUMEHATh €€ I TIOTIONHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIEI0BATENbCKUX 3a/lay. B 1ienomM copepxanue yueOHOro
npeaMera «XHMHS» — JaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHMMAHUS
bunocodhckux MaeH, TaKUX KakK: MaTepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, II03HABaEMOCTh IMPUPOJIHBIX SBICHUH NyTEM OSKCIEPHUMEHTa W
peIIeHUs] TMPOTHBOPEYMI MEXKTy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKHUX MpodsieM, a
TaKKe Mpo0JeM cOepexeHUs: IHEPTETUIECKUX PECYPCOB, ChIPbSI, CO3/JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHms 3aad  BOCIHTAHUS, Pa3BUTHS MW COMMAITU3AIMH
oOy4Jarommxcss TPUHATHIE MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
cCollepKaHUsl M TOCTPOEHHUs TMpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIUX 0a30Bo€ 3HAYEHUE A
pPa3TUYHBIX BHJOB JEATCIBHOCTH: peIIeHUus MpoOsieM, TIOWCKa, aHaiW3a H
00paboTku nHpOpPMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATENIbCKOM AESITENIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CpeHero oomero oopa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeNied W3y4YeHHs IpeaMeTa HampaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUICCKOMN
JIESTEIHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOJIMYECKON TOUKHM 3PEHHS] TaKOW MOJAXO0J K OMNpENEJICHUIO Iejell H3ydeHUs
MIpeMETa SIBISICTCS BITOJIHE ONIPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU LEISAMH H3YUYEHHs TpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJi1.) SABIAIOTCS:

e (¢opMUpOBaHHWE CHUCTEMbl XHMHUYECKMX 3HAHUMW KaKk BaKHEUIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYeBbIe MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME $SI3bIKA HAyKH, YCBOCHHME U IOHMMAHHUE CYUIHOCTU JOCTYITHBIX
000011IeHUI A MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIJIEHHE C MCTOpHUEH
VX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [Isi NPUOOpETeHUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHHI,
HMMEIOIINX MECTO B MPUPOJIEC, B TPAKTUUYECKON U ITOBCEAHEBHOM KU3HU,

e pa3BUTHE YMEHHI U CIOCOOOB JESATEIHHOCTU, CBSI3aHHBIX C HAOIIOICHUEM
U OODBSICHEHMEM XHUMHUYECKOTO DKCIEPUMEHTa, COOJIOJICHUEM TMpPaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, conepkaTtenbHas XapaKTEepUCTHKA LIEJIEW U 3aa4 U3YUYEHUs
MpeIMeTa B IMIPOrpamMMe MO0 XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpeJHero obimiero odpazoBanus. CerogHs B
MpenojaBaHUM XUMUM B OOJbIIEH  CTENEHW OTHAa€TCsl  MpearovYTeHue
MIPaKTUYECKONM KOMIIOHEHTE COJAepKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alliy, BIAJICIOIIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSAMHU aKTUBHOTO MOJIyYEHHS] 3HAHUW U MPUMEHEHUS UX B PEAIbHOW KU3HU
JUISL PELICHUS TTPAKTUYECKUX 3a7a4.

B cBi3m ¢ 3TUM npu u3ydeHUH npeaMera «XHUMHUsS» JOMUHHUPYIOLIEE
3HauUEHHE MPUOOPETAIOT TAKKE 1IEJIU U 3a]]a4M, KaK:

ajanTanus o0y4aroluXxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
(GbopMHpOBaHHE  HMHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopMupoBaHHEe y O0OyYarolMXCS  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIUI), HMMEIOIUX YHHUBEPCAIbHOE 3HAUYEHUE [Jis Pa3IUYHBIX BHUIOB
JESTENbHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHanu3a U o0paboTKU MH(OpMaIuy,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaEeT
BAXKHOE MECTO B TMO3HAHMM XHMHH, a TAaKXKe JUIl OLEHKU C TO3ULUU
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M YEJI0BEKa U MPUPOIHYIO CPENY;



pa3BUTHE TMO3HABATEJILHBIX HMHTEPECOB, MHTEIJICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEM 00yYaroImMMXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETATh HOBBIE
3HAHUS MO0 XMMHUHU B COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIL30BaTh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUM ISl TTIOMCKA U aHalIu3a yueOHOU U
Hay4IHO-TIOMYJISIPHOM MH(DOPMAIIMK XUMHUYIECKOTO COJICPKAHNS,

dhopMUpOBAHHE M PA3BUTHE Y 00YUYAIOIITUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTU, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEIAECHUU XUMUUYECKOTO
AKCIIEpUMEHTA;

BOCIIUTAaHHE Yy OOydJaromnmxcs yOeXKIEHHOCTM B T'YMaHUCTHYECKOU
HaIpaBJICHHOCTH XWMHH, €€ BaXXHOW pPOJU B PEIICHHH TJ00abHBIX MPOOIeM
PalMOHATBLHOTO MPUPOAONOIB30BAHUS, TOMIOTHEHNS SHEPIETUUYECKUX PECYPCOB U
COXpaHCHHS IPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIICHHS K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKXKe IPUOOPETCHHS OIbITA
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHUW JJIsI TIPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM mmIaHe cpemHero ooOmero o0pa30BaHUS TPEAMET «XUMHSI»
0a30BOr0 YPOBHS BXOJHUT B COCTaB MPEIMETHOM 00iacTu «EcTecTBEeHHO-HAyYHBIC
MIPEMETHI.

Uucno vyacoB, OTBEAEHHBIX AJid M3yueHus: xumuu B 11 kiacce, Ha 6a30BOM
YPOBHE CpeJHEro o0Imiero oopa3oBaHus, COCTaBIsIeT- 68 yacoB (2 yaca B HECIIO:
1 wac B Hememw peanusyercs U3 YacTH, G(OPMUPYEMOM ydacTHUKAMHU

00pa3oBaTeIbHbIX OTHOLIEHUN).



COILEPKXAHUE OBYUYEHUA
11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHU

XuMmudeckui anemMeHT. Atom. Sapo aroma, HM30TONBL. ODJNEKTPOHHAsA
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHusl 3JEKTPOHOB MO OpOHUTaIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS] KOHPUTypalusi aTOMOB.

[lepnognueckuii 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX AJIIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEPUOAUYECKOrO 3aKOHA M [lepmoandeckoi CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOXKHBIX BEIIECTB MO TpyINIaM M TEpHOJaM.
3Ha4YeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHAbI XUMHYECKOM CBA3U
(xoBaJIGHTHasi HETOJISIpHAsl W MOJIApHAsi, MOHHAs, MeTaIM4eckasl). MexXxaHU3Mbl
o0pa3oBaHUs KOBAJIEHTHOM XHWMHUYECKOW CBs3M (OOMEHHBI U  JIOHOPHO-
akienTopHbelil). Bogoponnas cBs3b. BaleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHHus. IOHBI: KATHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHUS.  3aKOH
IOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

IlonaTe 0 nucnepcHbIX cucreMmax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYeCKas CBA3b HEOPraHUYECKUX BEILECTB,
IIPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckass  peaknus.  Kmaccudukanuss  XMMUYECKHMX — peaklvil B
HEOPraHNYEeCKONM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MACChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPALLEHUS SHEPTUHN ITPU XUMHUUYECKUX PEAKLIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nyHbIX (hakTopoB. OOpaTtuMeble
peakiuu. XuMH4YeCKOe paBHOBecHe. DaKTOpBI, BIMAIOIIME HA COCTOSHUE
xumMu4deckoro pasHosecus. [Ipunnun Jle larense.

Onextponutryeckas auccounanus. CuibHbIe U ciaadbie 31eKTpoauThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJasA, HEUTPAIbHAs, IEJIOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIH.



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HX MpPEBpalllCHUIN:
nemoHctpauusa Tabnun «llepuonnueckas cuctema xumudeckux snementon . WM.
MeHnneneeBay, U3ydeHHUE MoJieNied KPUCTAUIMUYECKUX PEHIETOK, HAOMI0JCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEePOKCUaA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPENAEIECHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbI0O YHHUBEPCAIBHOIO HWHIWKATOpa, pEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiausHue pa3auyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIIUm.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKUX peakuuid, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM ITOHATHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxenne HemetaiuioB B llepuoamueckon  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriaepoaa).

XVMMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJJIOB (TaJlOT€HOB, CEphI, a30Ta,
dbochopa, yrimepoga U KpeMHHS)) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUMN.

Mertamnel. [lonoxenne meraiuioB B [lepuoandeckon cucrteMe XMMHYECKHUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0mue guiznueckue cBoiicTBa MeTaioB. CIilaBbl METaJJIOB.
DNEKTPOXUMHUYECKUIN PsiJT HAMPSIKEHUI METaJUIOB.

XUMHYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATpWH, Kalui, KaJbIUMH,
MarHui, alFOMUHUN, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue cnocoObl MoixyyeHus: MetauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HX MPEBPAILCHUIN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», 00pa3Il0OB HEMETAJUIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHWEe M OIHMCAaHHE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0YEH, KAUECTBEHHbIE PEAKI[MU HA KATUOHBI METAILIIOB).

Pacuétnrble 3amaun.

Pacuétsl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYacTBYIOUIMX B PEAKIMU BEILECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
13 BEILIECTB UMEET MPUMECH.



XHUMHA U KU3HDb

Ponp xuMum B oOecriedyeHUH SKOJOTHYECKOM, DHEPreTUYeCKON W IHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MeIUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIIHM.

IIpencraBnennss 00 OOMMX HAYYHBIX MPHHIMIIAX  TPOMBIILICHHOTO
MIOJIYYCHUSI BaXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpPHUabl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl I AJICKTPOHUKH, HAHOMATEpHUasbl, OPTraHUYECKHUE W MHUHEPAJIbHBIE
yao00peHus.

XUMHUST U 3I0POBbE YEIIOBEKA: MpPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOr0 MCIOIb30BaHUs MpPEenapaToB OBITOBOM XHUMUU
B ITIOBCEIHEBHOM KU3HU.

MexrpeaMeTHbIE CBA3U.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€H MpU  U3YyYCHUH  oOmed u
HEOpPraHM4eCKOW XUMHUH B 11 Kiacce OCyIIECTBIAETCS 4epe3 UCIOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBISIOIMIHXCS
CUCTEMHBIMHU 11 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4HbIM (DaKT, rumores3a, 3aKOH,
TEOpusl, aHalu3, CHUHTE3, KilaccuPukalusi, MNEePUOAUYHOCTb, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJia, SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00b€M, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIBI UX
U3MEPEHHUS, CKOPOCTb.

buomorus: kijeTka, opraHu3M, DJKocHcTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
pPECYPCHL.

TexXHOJIOTHS: XUMHUYECKAsT MPOMBIIUICHHOCTh, METALUIYPrUs, MPOU3BOJICTBO
CTPOUTENBHBIX MaTE€pPUATIOB, CEIbCKOXO3MCTBEHHOE MPOM3BOJCTBO, NHUIIEBAs
MPOMBIILICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX MPENapaTroB, MNPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTE€pPUAIIOB,
BJICKTPOHHAS POMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOy4arolMMHUCS MPOrpaMM CpeAHEro oO0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbIM). HayuHo-MeTomanueckol OCHOBOW IS
pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS MPOrpPaMM CPEIHEro OOLIEro
00pa30BaHUs SIBISETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHWE OOYYAIOIUMHUCS POCCUHUCKONW TPAKITAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOTIPEEICHUIO;

HaJIMYMe MOTUBALIUU K 00YUYEHUI0;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JUYHOCTU HA OCHOBE
KITIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauIuii 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU yCTaHOBKaMU, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS SKOJIOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LIEJIU U CTPOUTDH )KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS MpeaMera «XHUMHUS» AOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCHUTATEIbHOW JAESITENIBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOrO TpakJIaHCKOIro OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWJIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HAHUS, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHMHS»  OTPAKAOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON M MPAKTUYECKOW NEATEeIbHOCTH
oOy4Jaronmxcs Mo peanu3alyy MPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HAHMS 00YyYaIOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUiaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4€OHBIX NPOEKTOB, PEIICHUH Y4EOHBIX M MO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTUKY H
apryMEHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIAUIO
OTE€UYECTBEHHOM XUMUMU;

YBaXEHHMsI K TpOIlecCCy TBOpPUECTBAa B OOJACTH TEOPUH U IMPAKTUUECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHUS HAyKU €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAaOMIOJAEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M MO3HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUHM M TMOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUMY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHNS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMU,
Y NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTHM OLICHMBAThb CBOE IOBEACHUE U IOCTYIIKM CBOMX TOBApHIIEH C
NO3ULMIA HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHUE IIOCIEACTBUH ITHX
ITOCTYTIKOB;

4) popMupoBaHKS KYJIbTYPHI 310POBbS:

NOHMMAHHSA LEHHOCTEH 370poBOro W Oe3omacHoro obOpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (U3HYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHUs1 TpaBui O€30MacHOro OOpalieHusi C BEHIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAaHUS LEHHOCTH MPaBWJI HWHIUBUIYyAIBHOIO M  KOJUIEKTUBHOI'O
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYIHMX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTHBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K IPAKTUYECKOMY U3YUYEHHUIO MPOPECcCUil pa3iaiuvyHoOro poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI 10 XUMUHU;



YBaXEHUS K TPYyLY, JIIOASIM TPyAA U pe3ysbTaTaM TPYyAOBOU AEATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOW TPACKTOPHUH
oOpaszoBanus, Oyaymieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, HUHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K NPHUPOJE, KaK HCTOYHHKY
CYyILIECTBOBAHMS )KU3HH HA 3€MIIE;

NOHMMAaHUA TJI00aJbHOrO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOW CPENBI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTUKEHUM XUMHH IS
pELIeHHs] BOIPOCOB PALIMOHATIBHOTO PUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBHH, MNPUHOCIIIMX BpEl OKPYKarOIIEH
OPUPOAHON Cpejie, YMEHHsI MPOTHO3UPOBATh HEOJIArONpPHUSTHBIE KOJIOTHMYECKHE
MOCJIE/ICTBUS PENPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HaJIU4YMs PA3BUTOIO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYBI,
OIbITa NEeSTENbHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLMAJIbHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHUSI AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KakK HAayKH, OCO3HAaHMS €€ pojau B
(GOpMUPOBAHUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NpeJICTaBIeHUs 00 OKpYXKAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJbI U YETOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEeHUH MpoOJieM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMHH JUJII  COBPEMEHHOU
UUMBWIN3ALUA: B €€ T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BAXKHOW pOJU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHIEHUH II100aIbHBIX IPpo0ieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTETHUUECKOM, MUILIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEUYEHUU YCIOBUMN
YCHEIIHOTO TpyJa W OKOJOTHYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO UJieHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHUS CYIIHOCTH METO/OB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
MoJly4aeMble 3HAHMS JUJISl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro Myupa u
MPOUCXOASIINUX B HEM U3MEHEHU, YMEHUS JIeJaTh 000CHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LEIbI0 IOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHMS IS
peleHus npoOJieM B PeasIbHBIX )KU3HEHHBIX CUTYAlMSX;

MHTEpeca K O3HAHUIO U HCCIIEN0BATENbCKON JEATENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BAHHMIO H
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUUA 10 XHMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON
NS TENbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS y4eOHOTO TMpeaMeTa « XUMUs» Ha
YPOBHE CpPEAHEr0 00IIero 00pa3oBaHUsl BKIIFOYAIOT:

3HaUYMMblE A9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAayYHbIC TTOHSATHUS, OTPAKAIOIIUE
IICJIOCTHOCTh HAy4YHOH KapTUHBI MHUpa W clHenuduKy METOJOB IMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHsI, SBJICHUE,
MpoIIecC, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHue, HAOII0IeHNEe, U3MEpPEHNE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCalIbHbIE ydeOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC,

PETYISTUBHBIE), oOecreynBaroIme (dbopMupoBaHue (byHKUHOHATBHOU
IPaMOTHOCTH U COIIMAIEHOM KOMITETEHIINH 00YYaroInXCs;
CHIOCOOHOCTB o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHUBEpCAJIbHBIE YUEOHBIC
JNEUCTBHUS B ITI03HABATEIBHOU U COLMAIBHON IIPAKTHKE.

MeranpeaMeTHbIE pPE3yIabTAaThl OTPAXKAOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

OBaajaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMMH:

1) 6a30Bble JJOrudeckue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OopMyIMpoOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LIENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
TOCTUKEHUS, COOTHOCHUTD PE3YJIbTATHI AEATEILHOCTH C TOCTABICHHBIMU LEJISIMH;

VCIOJIb30BATh TIPU OCBOCHUU 3HAHWUW NPUEMBI JOTUYECKOIO MBILIUIICHUS —
BBIJICIIATh XapaKTEPHbIE MPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBS3b,
MCITOJIb30BaTh COOTBETCTBYIONINE TIOHITHSI JIsl OOBSICHEHUS OTIACIBHBIX (PAKTOB U
SIBIICHUIM;

BBHIOMpaTh OCHOBAaHUS U KPUTEPUU I KJIacCH(PUKAIMU BEIIECTB U
XMMUYECKUX PEAKIUM;



YCTaHAaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3W MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PacCy>KIeHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

NPUMEHATH B MPOLIECCE TO3HAHMS, UCIIOJIb3YEMbIE B XUMUU CUMBOJUYECKHUE
(3HaKOBbBIE) MOJIETH, TPEOOPA30OBBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakuMy — IpPU PEUICHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
INPUMEHATh Ha3BaHHbIE MOJIETIbHBIE NIPEICTABICHUS JJIs BBISIBICHUS XapaKTEPHbBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIQJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkiuu;

(GbopMyIUpPOBATH LIENIU U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUH;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IJITAHUPOBAHUS M IPOBEACHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMYJIUpOBAThH
00001IeHNSI ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITb 0OOCHOBAHHBINA OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
AESITeNbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IOUCKY METOJOB pEUICHUs] MNPAaKTUYECKUX 3a/ad, NPUMEHEHHIO PpPa3IndHbIX
METO/IOB IMO3HAHMS.

3) paGora ¢ uHpopManmen:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMyJIIpHAasl JHUTepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE [OCOOMS,
pecypcbl HTEpHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTb;

(GbopMyIIMpOBaTh 3alpPOChl U NPUMEHATh PA3JIMYHbIE METObl MPU IOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [IJIi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMY  MpPEACTABICHUS
uH(popmanuu (cxeMbl, rpadvKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);



UCIIONb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: NpUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HarJIATHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbI B XOJ€E IMajora u/uin
JOUCKYCCUM,  BBICKAa3blBaTh  HJEHU, (POPMYJIHPOBATH CBOM  MPEMIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHUS IPEIOKEHHOM 3a/1a4H;

BBICTyIaTh C IPE3EHTAIMel pPe3yJbTaTOB IO3HABATEIBHOM AESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITOJIHEHUH
XUMHUYECKOT0 3KCHEPUMEHTA, MPAKTUYECKOM padOThl MO HUCCIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEILIECTB, peaiu3aliy y4eOHOro MpoeKTa U (GOopMyJIUpPOBATH BHIBOJIbI
O pe3yibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MyTEM COTIACOBAHUS IMO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
HESITENbHOCTb, ONpeAesas e€ Leaud M 3aJadd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblid aJroput™m ACUCTBUN Mpu
BBIIIOJIHEHUH YYEOHBIX M HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauoOojee
b dexTuBHBIN Ccroco0 WX pereHuss ¢ y4ETOM TIONyYeHHUsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYUIECTBIISTh CAMOKOHTPOJIb CBOEH JEATENHbHOCTH Ha OCHOBE CaMOAaHaIu3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI
11 KIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMSI Kypca «OOIas M HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHUU B TO3HAHUU SIBIICHUU
npuposbl, B  (OPMUPOBAHUM MBIIUIEHUS UM KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTUICCKUX 3a71a9
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, W30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBA3b



(KOBaJIeHTHas, MOHHASA, METAJIUIMYECKAasi, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKUUM, PpacTBOp, DJIEKTPOJIHUTBI,  HEIJIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT JAUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON peakli, XUMUYECKOE PABHOBECHE); TECOPUM U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON aucconuanuu, nepuoguueckuii 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPAILCHUS SHEPIUU
MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMWYECKUX SBJICHUH, (PAKTOJIOTHYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM HMCMOJIb30BAHUM BAXKHEHUIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JIEATEILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBISITh XapaKTepHbIE MPU3HAKK TOHSATHUMH,
YCTaHaBIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS IPU
OMMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM HCHOJIb30BATh XUMHUUYECKYI) CHMBOJIUKY JIJIsI
coctaBieHHss (OpMYJ BEIIECTB M YPAaBHEHMH XHMHYECKUX  pEaKIHil,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, TUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPEESATh BaJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCOUWHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJCHTHAsi, MOHHAs, METAIUTMYECKas, BOJOPOAHAS) B COSAMHEHUSX, THII
KPUCTALTNYECKON PeIIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHasi,
WMOHHAas, METAJJTIMYECKAs), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPENeNEHHOMY KJaccCy/TpyIe
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJIIbI, OKCUJIbI, OCHOBaHMSI,
KHCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa u IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh yMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepnoanyeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, uUcmoiib3yss MOHATUA «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPrETUYECKHUE YPOBHUY, OOBACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHECHUU
no nepuoaam u rpynnam Ileproanueckoil cucteMbl XUMUYECKUX 3eMeHToB /I, U.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKME CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,



MOATBEPXKIATh CYIIECTBOBAHUE TEHETHYECKOW CBS3M MEXKIY HEOPTaHHYECKUMU
BEIIIECTBAMU C ITOMOII[BI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHI;

c(OpPMHPOBAHHOCTh YMECHHS KJIACCU(DUIIMPOBATH XMMHYECKUE DPEAKIUU TI0
pa3TUYHBIM TPU3HAKaM (YUCIIy M COCTaBy PEarupyloluX BEIIeCTB, TEIIOBOMY
s dekTy peakuuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKIuy, y9acTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHHA COCTABJISATH YPaBHEHHUS PEAKIUNA Pa3THMIHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBHSI, PY KOTOPBIX 3TH PEAKIIUU UAYT JIO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAueCTBCHHBI COCTaB pa3jUYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECCKUX
BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHH  pPAaCKpbhIBaThb CYIIHOCTh  OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
3THUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictBus (mpunuui Jle [larense);

c(OpPMHUPOBAHHOCT, YMEHUW XapaKTEepPU30BaTh XUMHUYECKHE ITPOIIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO TIOMYYEeHHsI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH IPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIIAX U
AKOJIOTHYECKUX MPOOIEMaX XMMUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUN MPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUMN Ta30B
IpU XMMHUYECKUX PEAKIIUSIX, MAacChl BElIeCTBA MM 00bEéMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCe WM O0BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIHH
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS MacCChl
BEIIIECTB, MIPEBPAIICHUS K COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOIATh MPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/ZIOM U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXe IpaBWia OOpaIlIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIJIJAHUPOBATh M BBHINOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jioKeHHEe TMEePOKCHIa BOAOPOJAa B MPUCYTCTBUU KaTaln3aTopa,
OMpEeNeNICHHEe CpeAbl PacTBOPOB BEHIECTB C TOMOIINBI YHUBEPCAIHHOTO
WHJUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIny,
peakIui MOHHOTO OOMeHa, KaueCTBEHHbIE peaklnu Ha cyibdar-, kapOboHaT- U
XJIOPHU/I-aHWOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/a4 10
TeMaMm «Metammey U «HemeTramib»y) B COOTBETCTBHHM C TIPABWJIAMH TEXHUKHU
0e30macHOCTH TIPU OOpAIlEeHNH C BEIIECTBAMU M JaOOPATOPHBIM 00OPYIOBAHHUEM,



MPEACTABIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTAa B (QopMe 3amucu
YpPaBHEHHM COOTBETCTBYIONIUX PEAKIUA W (HOPMYJIHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuK, THTEpHET U ApyTrHuXx);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  MpaBWIa  SKOJOTHMYECKHU
LEJeCO00pa3HOro MOBEIEHUSA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3/I0POBbA M OKPY’KAIOUIEH MPUPOJHOU CpeJlibl, OCO3HABATh
ONACHOCTh BO3/ICUCTBUS HA KUBBIE OPTAaHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss I[IJIK, mosicHATh Ha mpuMepax CIocoObl YMEHBIICHHUS U
MPEOTBPAIICHUS UX BPEHOTO BO3ACHCTBUS HA OpPTraHU3M YEJIOBEKA;

JUIsE OOYYAIOIINXCA C OTPAaHUYECHHBIMUA BO3MOXKHOCTSMH 37I0POBbS: YMEHHE
IPUMEHSTh 3HaHHS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHU;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOyYarolUXCS: YMEHHE HCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HadeHuit JI. bpaitnsg mis 3anucn XMMHUYECKHX

dhopmyiI.
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(bu3ryUecKre CBOMCTBA METAIIIOB




28-29

CIutaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUAN PAJT
HaIpsHDKEHUN METAIIIIOB

30-31

XHUMHUYECKHUE CBOMCTBA BAKHEHIITNX
METaJIJIOB (HATPUH, KaJluii, KaJIbIUH,
MarHui, aJlOMUHUN) U UX
COCJIMHCHU I

32-33

XUMHUUYECKHUE CBOMCTBA XpOMa, MEAU
Y UX COEAVHEHUMN

34-35

XUMHYECKHE CBOMCTBA IIMHKA,
)KeJie3a U UX COCTMHEHUM

36

[Tpaktuyeckas padora Ne 2.
"Pemienune 3xcriepuMeHTaIbHbIX
3aja4 1o reMe «Metaisn"

37-38

Hemeramibl, UX 0J10KEHHE B
[Tepnoauueckout cucreme
XUMHYECKHUX djemMeHToB [[. 1.
MeneneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

39-40

dwusnueckre CBONCTBAa HEMETAJIIOB.
AnnoTponusi HeMeTaIoB (Ha
IpUMepe KUCIOPOa, CepHl,
docdopa u yriaepoa)




XHUMHUYECKHUE CBOMCTBA raJIOr€HOB,

41-42 .
Cephl U UX COEUHEHUI
4344 XMMHUYECKHUE CBOMCTBA a30Ta,
) dbocdopa u ux coenMHECHUN
45.46 XUMHUYECKHE CBOWCTBA YIJIEPOA,
) KPEMHHUS U UX COCAMHEHUN
49.51 [IprumeHeHne BaXKHEUIIINX
) HEMETAJJIOB U UX COCIMHEHUN
57 O0001IeHE ¥ CUCTEMAaTU3AIUS
3HaHuU no teMe «Hemeraibn).
53 Brruncnenus o ypaBHEHUSM
5 4_ XMMHUYECKUX PEAKIUU U
TEPMOXUMHUYECKHUE PACUETHI
[Tpaktnueckas padora Ne 3.
55 «Pemenune skcnepuMeHTaIbHbIX
3aaa4 no teme "Hemeraiuibr"»
56 KonTponwsHas pabora o remam
«Mertamne» n «Hemeramnbn»
57 Heoprannuecknue u opraHu4ecKkue
5 8_ KkucioTel. Heoprannueckue u
OpraHUYeCKUEe OCHOBAHMS
59- AM@oTepHbIe HEOPraHUYECKHE U
60 OPTraHUYECKUE COCTMHEHUS.




['eneTnueckas CBA3b
HCOPTraHNYCCKHUX U OPraHUYICCKHUX
BCHICCTB

Poinp xumMuu B o0ecrieueHrn
3KOHOPHH€CKOﬁ, BHCpFGTH‘IeCKOﬁ )41

61 . |
MUIIEBOI 0€30MMacCHOCTH, Pa3BUTHU
MEIULIHBI
[TpencraBiienust 06 OOIIMX HAYYHBIX

62 IIPUHIUIIAX [IPOMBILIJIEHHOTO 1
MOJIYYeHHS BXKHEHIIINX BEILIECTB

63 YenoBek B MUPE BEILIECTB U )
MaTepHalioB

64 XuUMHMS U 3]I0POBBE YEIIOBEKA 1

65 HToroBas koHTpoJIbHAS paboTa 3a |
kypc 11 kiacca

66-68 | IloBropenue 3a kypc 11 knacca

OBIIEE KOJIMYECTBO YACOB IIO 63

I[TPOI'PAMME
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