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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-d3 «O6
obOpazoBanuu B Poccuiickoii denepanuny, TpeObOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTEbHOW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeaepasbHOM  IOCYAapCTBEHHOM
oOpa3zoBarenbHOoM ctangapre COO, ¢ yuérom KoHuenuuu npenojjaBanus yaeoOHOro
npenMera «XuMmus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu,
peann3youuX OCHOBHbIE 00pa30oBaTellbHbIE MPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu passutus Bocnuranus B Poccuiickonn @eneparuu Ha niepuon 1o 2025
rona» (Pacnopsixenune IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oOrmielt crpareruy 00y4deHus, BOCITUTAHUS M PA3BUTHUS O0YUYAIOIIUXCS CPEICTBAMHU
yueOHoro mpeamera «Xumus» mig 11 kimaccoB Ha 0a30BOM YPOBHE COCTaBHIIM
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH LEJEH,
collep KaHMsl, pPe3yJdbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHOM  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHusA. OTH UEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKU 0OOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 370POBbIO
U IpuUpojHOM cpene. Peannsyercs xumuueckoe oOpa3zoBaHue OOydaroIIMXCs Ha
yYpOBHE cpeiHero o0111ero 00pa3oBaHus CPpeACTBAMH YUeOHOTr0 MpeaMeTa «XuMus»,
COZIEp’KaHME M IOCTPOCHUE KOTOPOrO OMNPENENIEHbl B NpOrpaMMe MO XHUMHHU C
y4éToM crenM(puKd HayKd XuUMUU, € 3HA4YeHHUsS B TO3HAHUU TMPUPOJLI U B
MaTepUaTbHOMN JKU3HHU OOIECTBA, a TaKXKe C YUETOM OOLIMX IIeJieil U MPUHIIMUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHero oOILIEero
oOpazoBanus B Poccutickoit deneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYyK UTPAeT 0COOYIO poJib B
COBPEMEHHOW LMBMJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBILLJIEHUS], B
CO3/IaHHME IIETIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MHpPE KaK O €IMHCTBE
OpUPOJBl M YeloBeKa, KOoTopoe (OpMHUPYETCS B XMMHUHM Ha OCHOBE MOHUMAaHMs
BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYsI C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOThEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa W SKM3HH KaxJoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3MJATENbHAs], KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha peElIeHUe
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXpaHbl 310POBbSI.

B coorBercTBHM C OOMIMMM LENSIMH W TNPUHIUIAMH CPEIHEr0 OOIIETro
oOpa3oBaHus cojepxxkanne npeamera «Xumus» (11 kmacc, 0a30BbIi ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM i  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLHUYMa, IIPOAOJDKECHUSA
00pa30BaHus B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHi  nipeaMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumuss» U «OOIas W HEOPraHUYecKash XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa
3HAHHWI MO0 HEOPTraHWYECKOW XMMUU (C BKIIIOUEHUEM 3HAHUUW U3 OOIIed XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PAaCCMOTPEHMsSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUHU.

CrpykTypa comepxaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(opMuUpoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJX0/la K M3Y4YeHHI0 Yy4eOHOro Marepuasia W 00yclOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ompeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHMH BEIIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIUHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKUX M  IJIEKTPOHHBIX
NpeCTaBICHUN O CTpoeHUH BeliecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIeCTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /10 CIOXXHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHu. B Kypce  OpraHM4eckom  XMMUM  IIOJYy4arOT  pPa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs MEPBOHAYAIBHBIE
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUN.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHusA
TEOpETHUUECKHi MaTepuan H (AKTOJIOTHMUECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYyYaroUIMMCSl TPEAOCTABISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX TMO3UIIUH,



INIy0)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSACHSIONIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEaKUUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JOMOJHsAeTcs B Kypce 11 kimacca snemeHTamu
CoJlepKaHMs, UMEIOIIMMH KYJIbTYPOJIOTUYECKUA M MPUKIAJHON XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMHU HayKaMH,
pacKpbIBalOT €€ poJib B IO3HABATENBHOM U MPAKTUUECKON JEATEIbHOCTH YEIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHIO YBA)KCHHUS K MPOLIECCY TBOPUYECTBA B 0OJIACTH TECOPHUH
Y MPAKTUIECKUX MPIIOKEHNH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAUYMMBIX HpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICTUBATh MH()OPMALIHUIO U IPUMEHSTD €€ AJIs MONOJHEHUS 3HAHUH,
pELIEHNS] HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAJIBHBIX HUCCIEA0BATEIbCKUX 3a1a4u. B
LEJIOM COZIep’KaHue Y4eOHOro mpeamera «XHMHs» JTaHHOTO YPOBHSI M3YyYEHHs
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y O0YYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHus (GWIOCOPCKUX UICH, TaKWX Kak: MaTepuallbHOE E€IUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, TO3HABAEMOCTh MPUPOIHBIX ABICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUYMM MeXAy HOBBIMH (akTaMM U TEOPETHYECKUMHU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJIOTHYECKUX MpolieM, a
TaK)ke Mpo0seM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B mmane pemeHuss 3agad  BOCHHMTAHUA, PAa3BUTUS M COLMATU3ALUU
o0ydarouuxcs MPUHATHIE MPOTPaMMON IO XUMHH TMOAXOABI K OIpPEIEICHHIO
COllep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpUBAIOT  (POPMUPOBAHUE
YHHUBEPCAIbHBIX YU€OHBIX AEUCTBUIN, UMEIOIINX 0a30BO€ 3HAUECHUE U1 Pa3IMUHBIX
BUJIOB JIEATEIBLHOCTH: pEIIeHUs TpoOiieM, TOWCKa, aHaliu3a U 00paboTKH
uHpoOpMaIMi, HEOOXOAUMBIX [JIi TNPUOOPETEHUs OMNbITa MPAKTHUYECKOW U
UCCIIeI0BATEIbCKOM JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUHU
XUMHUH.

B mnpaktuke mnpernonaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00UIEro 0Opa3oBaHus, PU ONpPEIEICHUN
COJlep KaTeNIbHOM XapaKTepUCTUKH LeJied HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKON HayKH Kak O0O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESATENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOJIMYECKOM TOUKHM 3PEHMsS] TaKOoil MOAXOJ K ONpENEleHUIO Leled M3ydeHHs
npeaMeTa sIBJISETCS BIIOJIHE ONPaBIaHHbIM.



CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU LEAMH W3Y4YECHHsI IpeaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (11 ki1.) sBHsIIOTCS:

e (opmMupoBaHHe CUCTEMbl XUMHUYECKHMX 3HAHUMU Kak  Ba)KHEHIIeu
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPAa, B OCHOBE KOTOPOWU
JeaT KJIIOYeBbIe MOHATHS, (pyHIaMeHTaJIbHbIE 3aKOHBl M TEOPUU XHUMUH,
OCBOCHME SI3bIKa HAYKH, YCBOCHHME M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOpUEH X
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHME U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIMi, HEOOXOIUMBIX JI NPUOOPETEHUs YMEHUI
OpHUEHTUPOBAThCA B MHPE BEUIECTB M XUMHUYECKUX SIBIICHUI, UMEIOLIUX
MECTO B IIPUPOAE, B MPAKTUYECKOW U TOBCEIHEBHOW )KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHMUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IpPaBUI
0e30MmacHoro oOpaIleHus ¢ BeUeCTBAMHU.

Hapsny ¢ atuM, comepkareiibHasi XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4YECHHs
npeIMeTa B IporpaMme Mo XMMUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TIPHOPUTETAMHU B CUCTEME cpeaHero oduiero obpazoBanus. CerojaHs B
HpPEoIaBaHUY XUMHUHU B OOJIbILIEH CTEIEHN OTHAETCS MPEANOYTEHNE IPAKTUUECKON
KOMIIOHEHTE COZepX aHus OO0y4YyeHHUs, OPHUEHTUPOBAHHOM Ha MOJATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIIAJICIOIET0 HE HAOOpOM
3HaHWM, a (PYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHSIMU
AKTUBHOTI'O MMOJYyYEeHUS 3HAHUW U MIPUMEHEHHUS UX B PEATbHOM KU3HU JJISI PEIICHUS
NPAKTUYECKUX 3a]a4.

B cBsi3u ¢ 3TUM npu U3y4eHUH IIpeaMeTa «XUMUS» JOMUHUPYIOLee 3HaUEeHNE
IPUOOPETAIOT TaKKUE LEH U 3a7a4d, KaK:

aganTaiys 00y4aroluxcsi K YCJIOBHSIM JIMHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
(opMHUpOBaHME  HHTEUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo0O0pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMITETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE MJId Pa3IMYHbIX BHUIOB
JIESITENHHOCTU: PEIIeHUus MpoOJeM, MOUCKa, aHan3a U 00paboTKH HH(OpMAIIUH,
HEOOXOAMMBIX JJIsl IPUOOPETEHUS ONbITA JEATENbHOCTH, KOTOpas 3aHUMAeT BaXKHOE
MECTO B MO3HAHMU XHMHH, & TAKXKe ISl OLEHKA C IMO3MIMA 3KOIOTrHYecKOn
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUYECKHUX MPOLECCOB Ha OPraHu3M
YEJIOBEKA U MMPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUYaroIMXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU Ui TOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMM XUMHUECKOTO COJIEpIKaHuUs;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIONTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBILIUIEHUS], HAOJII0JaTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHMM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydamommxcsid YOEeXKIEHHOCTM B TyMaHHCTHYECKOU
HaNpaBJICHHOCTH XUMHH, €€ BaXKHOW pOJNM B PEIHICHWU TIJI00ANbHBIX MHpodiIeM
paIMOHATBHOIO MPUPOAONOIB30BAHNUS, TOTIOJIHEHNS SHEPTeTUUECKUX PECYPCOB H
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOIIIGHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHHS OIbITa
UCMOJIb30BAaHUS MOJNYUYEHHBIX 3HAHMWM [JIs1 HPUHITHS TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBJICHUSMU.

B yuyeOHOM mnaHe cpenHero oOumiero oOpa3oBaHHUA MNpeaMeT «XUMUS
0a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAyYHBIC
OpEIMEThD.

OO11ee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUCHHs] XUMHUHU, HA 0a30BOM YPOBHE
cpeaHero o01ero oopazoBanusi, coctanisier 68 yacon: B 11 kiacce — 34 vaca (1 gac
B HEJIETIIO).



COJEPXAHME OBYYEHUA
11 KIJACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKHM dleMEHT. AToM. Snapo aroma, H30TONBL. ODJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeielIeHus] dJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX MEPHOIOB. IJIEKTPOHHASI KOHPUTYpAIIKs aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOAMYECKOrO 3akoHa M llepmonnueckoil cucTeMbl
xuMudeckux aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYIIaM U MEPUOAM.
3HaueHUE NEPUOINIECKOrO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKash CBS3b. BHAbI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsI HEMOJISIpHASI W TOJApHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). Bomopomanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHHBI.

BemectBa  MOJIEKYISIpHOIO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PELIETKHU.

[lTonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknarypa
HEOPraHMYECKHUX BEIIECTB. |'€HETHMYecKas CBA3b HEOPraHMYECKHUX BEIIECTB,
MPUHAJISKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss XUMHUYECKMX — peakluil B
HEOPraHMYECKOM M OpPraHMYECKOW XHMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUUECKUX PEAKLIHSIX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT paziaudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHAYECKOE paBHOBecue. @DaKTOpbl, BIUAKOIIUE HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTuyeckas aucconuanusa. CuinbHbIE U clla0blie AneKTpoanuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.



OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUM:
nemoHcTpauus tabmaun «llepuonuueckas cuctemMa xumuyeckux snementon [1. .
MenneneeBay, U3ydeHUE MOJeNed KPUCTAJUIMUYECKUX PENIETOK, HAOIOJACHUE U
OIKMCaHKE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUIA
BOZOPOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIECHUE CPEIbl PACTBOPOB BEILECTB
C MOMOIIBI0 YHUBEPCATILHOI'O MHIUKATOPa, PEaKLIMi HOHHOT'0 0OMEHa), IPOBEICHUE
PAKTUYECKON paboThl «BiusHUe pa3InuHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUM, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCTIOJIB30BAHUEM IMOHATHSI «MACCOBAS 10JIA
BEIIECTBAY.

Heopranuuyeckasi Xumus

Hemerannel. Ilomoxkenne HemeraiuioB B Ilepuoamyeckor  cucreme
xumudeckux asnementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3nuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCIIOpOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriaepoma W KpEeMHHSI) M HX  COCIMHEHUH  (OKCHJIOB,
KHUCJIOPOICOAEPKAIUX KUCIOT, BOAOPOIHBIX COEIUHEHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIUHECHUMN.

Meramusl. [lonoxenue merannoB B llepuoguueckoi cucreMe XMMHYECKUX
anemenToB [[. . MenneneeBa. OcoOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
atomoB MetayuioB. OOmme ¢uznyeckne cBorcTBa MeTauioB. CIuiaBpl METAJIOB.
DJIEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIOB.

XWUMHUYECKHE CBOWCTBA Ba)XKHEHIIUX METAJIOB (HATPUM, KaJIUi, KaJIbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHCHUM.

O6mme cnocoObl MonyyeHus: MeTayioB. lIprMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBpALICHUN:
U3Y4YCHHE KOJUIEKIMH «MeTalibl M CIUIaBbl», OOpPAa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAaOJIOJIEHWE M OINHUCAHHE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U IIEJI0YEH, KAUECTBEHHbIE PEAKIIMU HA KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuérpl macchl BemiecTBa WM 00ObEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOrO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.



XuMHUS U KU3Hb

Ponp xuMum B oOecCrieyeHUM DKOJIOTHYECKOM, PHEPreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [lOHATHE O HAyYHBIX METOJaxX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpenacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHUIIHUE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE MAaTE€pHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpPUallbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUs U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOrO UCIIOJIH30BAHUS MIPENapaToOB ObITOBOM XUMUU B
MTOBCEHEBHOM KU3HMU.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  HU3ydyeHUHM oOmed u
HEOpraHnueckoi xuMuu B 11 Kilacce oCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, TaK U TIOHATUM, SBIISIFOLIUXCS
CHUCTEMHBIMM JIJIS1 OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPUKanus, TMEePUOJIUIHOCTh, HAOII0IECHNE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Marepus, JHEPrUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUECKHUI YPOBEHbD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PM3MUYECKUE BEIMYMWHBI U CIMHUIIBI WX
U3MEPEHHUS, CKOPOCTb.

buonorusi:  kierka, opraHusM, J3KocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: XMMHU4YECKasi MPOMBIIUIEHHOCTb, METAJLUIYPIUs, IIPOU3BOACTBO
CTPOMUTEIIbHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IHUIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETUYECKUX TMPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
3JIEKTPOHHAS MPOMBILLIEHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TIPOI' PAMMBLI 110 XUMUWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL MPOrpaMM CpEIHEro oOuero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM U TpeaMeTHbIM). HaydHo-mMeToandeckol OCHOBOM  JjIst
pa3paboOTKu TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBISETCS CUCTEMHO-AEATETbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHMsI BBIJICTIECHBI CISAYIONINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKONW Tpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HaJIMIMEe MOTUBAIIMHU K O0yUCHHIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH U UICTOPUUECKUX TPAJAUIMN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYyYaromIMXcs PYKOBOJCTBOBAaThCA B CBOEH
JEATEbHOCTA 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, MPUCYIIMUMHU IEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIU4YMe MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HECHHBIE ILIaHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeAaMeTa «XHUMHS» JTOCTUTarTCA B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHON JIESITEIIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleajJjaMu POCCUHCKOrO TPa¥JAaHCKOrO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMUd W  TpaBWJIaMH  MOBEAEHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTHU
00y4Jarommxcs.

JInuHOCTHBIE pE3yJIbTaThbl OCBOEHUSI MpeaMera «XUMHUS»  OTPaxaroT
c(hOpMHPOBAHHOCTh OMbBITA IO3HABATETLHON M TMPAKTUYECKOW EATETLHOCTH
0o0yyJaromuxcs Mo peaanu3aiuu IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:xaaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABICHHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIECHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU AESITEIbHOCTHU MPU CO3/IaHUH y4EOHBIX
IPOEKTOB, PELICHUN YUYE€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaThb M TNPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMeHTHI IPYTUX MPU aHAIHU3€ PA3INYHbIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

LIEHHOCTHOI'O OTHOLIEHHMS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B OOJACTU TEOPUM U MPAKTHYECKOIrO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh pe3yibTaT
JUIMTENbHBIX ~ HAOMIOZEHUM, KPOMOTJIMBBIX  HOKCIEPUMEHTAIBHBIX  IMOUCKOB,
HNOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECA U MO3HABATENbHBIX MOTHBOB B MOJYYEHHUH U MTOCJIETYIOLIEM AHAIINA3E
uH(GOpPMAIK O NEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO [IOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEAEHUE U TOCTYIIKM CBOMX TOBApHILEH C
NO3UMIMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAaHUE IMOCIEICTBUM 3THUX
MOCTYTKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMAaHUsI I[EHHOCTEH 370poBOro U 0Oe30macHOro obOpas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOrofieHusi TpaBui 0O€30MacHOro OOpalieHusi ¢ BellecTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl UEHHOCTH TNPaBW HMHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/IEHUS B CUTYAIIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEACTBUNA M HENPUATHS BPEIHBIX MPHUBBIYEK (YNOTpeOseHus
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
JESTENHbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W APYrHMX BHIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUHM TMPAKTUYECKUX 3ajad
COILIMAJIbHOM HANPABJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBXKCHUSI K TPYLY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymiel mpodeccuu W pean3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3K0JI0TrNYeCKOro0 BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUICHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTWYECKUX MPOOJIeM, BIIHUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTIKCHUN XUMHUH IS
pelieHrs BOMPOCOB PallMOHATILHOIO MPUPOIO0NOIL30BaAHNS;

AKTUBHOIO HENPUATHS JIEUCTBUN, MPUHOCSAUIUX BpEN  OKPYKarOIIEH
NPUPOJHON Cpele, YMEHHUS TPOTHO3MPOBATH HEOJIATOMPUSTHBIE KOJIOTHUYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpAIIaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA JeSATETbHOCTU AKOJIOTMYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOMN
NpaKkTUKE, CIOCOOHOCTM M YMEHHMS aKTHUBHO NPOTUBOCTOSTH HJCOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMUpPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
IpeACTaBlIeHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuH MpodJieM COXpaHEHUs
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTA XUMHUHM JJiIE  COBPEMEHHOM
UBWIN3ALUN: B €€ TYMaHUCTUYECKON HATIPABIEHHOCTH U BAXKHOU POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepUabHOM KYJIbTYpbl, PEUIEHUH TJIOOAIbHBIX MpoOieM
YCTOMYMBOI'O Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, NUIIEBOU U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHUH YCIIOBUMN
YCIEUIHOTO TPYJa U IKOJIOTHYECKU KOM(OPTHOM XKU3HU KaXA0r0 YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW T'pPaMOTHOCTH: TOHMMAaHUs CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJiydyaeMble 3HaHUS JJIsl aHalu3a U OOBSICHEHUSI SIBIICHUM OKPYXaIoIIero Mupa u



NPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeNlaTh 00OCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LETBIO MOIYICHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIbHO HCIIOJIIb30BATh XUMHUYECKHE 3HAHUS IS
pelieHus npobieM B peajbHbIX )KU3HEHHBIX CUTYalIUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM I TeTbHOCTH;

TOTOBHOCTH ¥  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3audHbIX chepax npodeccruoHaIbHOMI
IeATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS YYEOHOro mpeamera «XuMHUs» Ha
YPOBHE CpeHEro 00111ero oopa3zoBaHus BKIOYAIOT:

3HAQYMMBIE  JUIS (dopMupoBaHus MUPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYYHbIE MOHITHS, OTpaKarolIrue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHCHUPUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
IpoLIECC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCAJIbHbIC Y4eOHbIE NeHCTBUS (MO3HABaTENbHbIE, KOMMYHUKATUBHEIE,

PETYISTUBHBIE), obecrieunBaromme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH U COIIMATTLHON KOMITETEHIINH 00YyJaroInXcs;
CTIIOCOOHOCTH o0ydJaromuxcs UCTIONIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHbIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAJbHbIE yueOHbIE
NENCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble PeE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  II03HABATEIbHBIMH, KOMMYHUKATUBHBIMHM U  PErYJISITUBHBIMU
JEUCTBUSIMU.

OBaanenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEHCTBUAMM:

1) 0a30BbIe JIOTHYECKUE IefiCTBHS:

CaMOCTOSITENTbHO  (OPMYNIHpPOBaTH U aKTyalU3UpoOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LENNU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IIOCTABJICHHBIMU LIEISAMU;

UCIIONIB30BaTh IPU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICIISITE XAPAKTEPHBIE NPU3HAKU TOHATUM M YCTAHABJIMBATHh WX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS 1JII OOBSICHEHUS OTJENIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHMS W KPUTEPUU I KJIACCU(PUKAIIMU BEIIECTB MU
XAMUYECKHUX PEaKIU;

YCTaHABIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE paCCy>KIeHUs (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTHH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIIOJIb3YyEMbIE B XUMHUKM CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEH, MPE0OPa30BBIBATH MOJIETIbHBIC MPECTABICHUS — XUMHUECKUIT
3HAK (CUMBOJI) DJIEMEHTa, XUMU4ecKas popmysia, ypaBHEHHE XUMUYECKON PEaKITun
— MpU pEUICHUU Y4EOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSTh
HA3BaHHbBIC MOJICIbHBIE MIPEACTABICHUS JJIsI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIUI.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOIO MO3HAHUS BEUIECTB U XUMHYECKUX
peaKLnil;

dbopMynHpOBaTh 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIH30BaTh MOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KA4YECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsI (POPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOATENIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKHX IKCIEPUMEHTOB, COBEPIIECHCTBOBAThL YMEHHS HAOIIOATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3MPOBATH €ro pe3yibTar, (HopMyaupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
JEATEeNbHOCTU, TMPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKHX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTHPOBATLCA B Pa3JIMYHBIX HCTOYHMKAX UHopMamuu (Hay4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcel MHTepHeTa), aHamu3upoBaTh MHPOPMAIIUIO PA3MYHBIX BUAOB U (HOpM
MIPEACTABIICHNUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTH 17}
HEMPOTUBOPEYNBOCTD;



(opMyIHpOBaTh 3aMpPOChl U NPUMEHATH PA3JIMYHBIE METOAbI MIPU MOUCKE U
orOope wuHpOpMaIMK, HEOOXOAMMOW HJisi BBINOJIHEHUS Y4YEOHBIX 3aaad
ONPEIEIIEHHOrO THUIIA;

npuoOpeTaTh OMNBIT MCHONb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTU U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSAATENILHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
uHpopManuu (cxemsl, TpaduKy, AMArpaMMBbl, TAOIHILIbI, PUCYHKH U JAPYTHE);

UCITOJIb30BaTh HAYUHBIH A3BIK B KAUYECTBE CPEACTBA IPU pabOTe C XUMUUYECKON
uHpOpMAIUEl: TPUMEHATh MEXIpPEAMETHbIe ((pHU3nUeckrue M MaTeMaTHUECKUe)
3HAKU U CUMBOJIBI, (POpMYIIbl, a00pEBUATYPHI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJIJHOCTH.

OgyaeHNEe YHMBEPCATbHBIMH KOMMYHHKATHBHBIMH JAeHCTBUSAAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAAE€MOU TeMbl B XOZ€ JUaaora u/uin
IUCKYCCHUM,  BBICKa3blBaTh  WJeH, (OpPMYJIUpOBAaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEVIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIMEN pe3ylbTaTOB IO3HABATENLHON NEATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTENBHO UM COBMECTHO CO CBEPCTHUKAMU NIPH BBIMOJTHEHUN
XUMHYECKOT'0 dKCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pea3alli y4eOHOrO MPOeKTa U (POPMYIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNU B
X07€ 00CYyX/1eHNs 1 OOMEHa MHEHUSIMH.

OBJiaiecHHe YHUBEPCAJIbHBIMH PeryISTUBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOK I103HABATEJIBHYIO
NEeSATENbHOCTh, OmNpenenss €€ Ueaud M 3aJauyd, KOHTPOJMpOBaTh M MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh NpPEUIaraéMblii  alrOpuUTM JAEUCTBUM INpU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEIOBAaTENbCKUX 3ajJady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN crocod0 HMX peueHuss ¢ YYETOM TNOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH 1€ TEIIbHOCTH HA OCHOBE CaMOaHalIu3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
11 KVIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUSI Kypca «OOImas M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBISIOIICH
€CTEeCTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUM TTPUPO/IBI,



B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIHMOHATHLHOU
IPaMOTHOCTH, HEOOXOJUMOM JJI pelIeHUs] TPAKTUYECKUX 3a]a4d U IKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOHOM Ccpejie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI JJIEMEHT, aTroM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OPOWTAJIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKASI CBS3b
(KOBaJIEHTHAsl, MOHHAs, METAJTIMYECKAsi, BOJOPOAHAS), KpUCTAIUINYECKAsl PEIIETKa,
TUIIBI ~ XUMUYECKUX  PpEaKLUd, pacTBOp, AJIEKTPOIUTHL,  HEIJIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAINS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEopus
3JIEKTPOJUTUYECKON aucconuanny, nepuonnuecknit 3akon [[. M. Menpgeneesa,
3aKOH COXPaHEHUs MacChl BEIECTB, 3aKOH COXPAaHEHUS U MPEBPAILLECHHS YHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHHS MPUYMHHOCTU U
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUH, (PAaKTOJIOTMYECKHE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIYYEHUH M 0€30MaCHOM HCMOJIb30BAHUM BaXKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUYECKOM JIEATETbHOCTH YEI0BEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMKMCAHUH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHuss (OpMYJT BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHnanbHble Ha3BaHUs OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMUaK, ramiéHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OIpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMUYECKOU
CBsA3M (KOBaJ€HTHAas, MOHHAs, METaJNInYecKas, BOJOPOJHAs) B COEAMHEHUSIX, THUI
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BELIECTBA (aTOMHAs, MOJICKYJISIpHas,
MOHHAs, METAJUIMYECKAs1), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHM yCTaHABJIMBATh NPUHAIICKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBY K ONpeAeNEHHOMY Kiaccy/rpymnme
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJJIBI MU HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHbBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, O0OBSICHUTEIBHYIO
Y TIPOrHOCTHYECKYIO (PYHKITUH;



c()OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX JJeMeHTOB |—4 mepuonoB llepuonnueckoi cHCTEMBI
xuMH4Yeckux sjemeHToB JI. M. MeHpaeneeBa, MCHOAL3YyS MOHATHSA «S-, P-, O-
AJIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBIACHATH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB U UX COEAMHEHUN MO mepuojam u
rpynnaM [lepuognyeckoit cucreMbl XuMudeckux 3semeHToB . . Menneneesa;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEUIECTB  Pa3IUYHBIX  KJIACCOB,
NOJTBEPkAATh CYIIECTBOBAHME T'€HETHYECKOW CBSI3M MEXIY HEOPraHWYeCKUMHU
BEII[ECTBAMU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKkiiy, y4acTHUIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YPaBHEHHUS pPEaKIUN pa3THMUHbIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPABHEHHSI PEAKIIUii HOHHOT'O OOMEHA, yUUThIBAs
YCIJIOBHUS, NIPU KOTOPBIX 3TU PEaKUU UAYT O KOHIIA;

c(OpMHPOBAHHOCTh YMEHUN MPOBOJAUTH PpEAKIMH, MOATBEPKIAIOIIHNE
KAUEeCTBEHHBI COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMI  pacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKIIUN TOCPEACTBOM COCTABJICHHS IJIEKTPOHHOTO OajiaHca
3THUX PEaKIIN;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3audHbIX (AKTOPOB; XapaKTep CMELIEHUS XUMUYECKOIO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nercteus (npuniun Jle lllatense);

c(OpMHPOBAHHOCTh YMEHUM XapaKTepU30BaThb XHMHUYECKHE IPOLIECCHI,
JeKalllie B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEeHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOUIMX HAYYHBIX MPUHIUIAX U
IKOJIOTMUECKUX MPoOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHUS C HUCIHOJIb30BaHUEM
TOHSITHS «MAcCOBasi 10JIsI BELIECTBA B paCTBOPE», 00bEMHBIX OTHOILICHU T'a30B MPU
XUMHUYECKUX PEaKIMsIX, MAacChl BEIIECTBA WM 00bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BELIECTB, TEIUIOBOr0 3(P(eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacCChl
BEIIECTB, IPEBPAIECHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MpaBUIIa MOJIb30BAHUS XUMHUECKOM
NOCYZ0M ¥ JTabOpaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe TpaBwWia OOpaIieHus ¢



BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHAMH IO BBIIOJIHEHHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBINOJIHATh XHUMHUYECKHM
AKCIIEPUMEHT (pa3joKEHUE IMEPOKCHIA BOAOPOAa B NPHUCYTCTBUH KaTaJIM3aTOpa,
ONPECICHHE CpEeAbl PAcCTBOPOB BEIIECTB C IMOMOULIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiM HOHHOTO OOMEHA, KayeCTBEHHBbIE pEaKIMu Ha cyibdar-, KapOooHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJad 1Mo
temaM «Mertamisy U «Hemeramnb») B COOTBETCTBUM C IPAaBHJIAMHU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIeCTBAMHU U JJaOOPAaTOPHBIM 000pYAOBaHUEM,
NPEJICTABIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMNX PEAKIIUI U (POPMYITHPOBATH BHIBOIBI HA OCHOBE ATHX
pe3yNbTaToB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, MHTEepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHUN  COOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUsI CBOEro 3J0pPOBbSl U OKPYKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OITACHOCTbH BO3AECHCTBUS HA )KUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAs
cmbicnt mokazarens [IJIK, moscHATP Ha mnpuMepax cHocoObl YMEHBIIEHUS U
PEAOTBPALLECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00YyYaromMXCsl ¢ OrPaHMYEHHBIMH BO3MOXXHOCTSMHM 370POBbS: YMEHHE
OPUMEHATh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHeNbIX U ClHa0OBUIALIMX OOYYaloOlIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOYEUHYI0 cucTeMy oOo3HaueHult JI. bpaiins nns 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HauMenoBanue pa3aesioB u TeM (undpoBbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue bp )
NMPOrpamMMblI Beero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pa3nen 1. TeopeTruueckue OCHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH 0 0
1.1 u [leproanyeckas cuctemMa XUMHUYECKUX 3
anemenToB JI. 1. MenneneeBa
12 CrpoeHnue BemiecTBa. MHOT0OOpasue 4 0 0
' BEIIECTB
1.3 XUMUYECKUE peaKifu 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heopranmueckasi xumust
2.1 MerTamisl 0 1
2.2 Hemeramnsr 1
53 CBsI3b HEOPTAHMYECKHUX M OPTaHUICCKIX ) 0 0
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :XKu3Hb
3.1 XUMHSA U KU3HD 4 0 0
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10O ITPOTPAMME 34 2 3




IHOYPOYHOE INIAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoibHbIE
padoTsbI

IIpakTH4eckue
padoThbI

Jlara
U3y4eHH s

DJIEKTPOHHBIE
mudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHYECKUH dDIEMEHT. ATOM.
DneKTpoHHask KOHGUTYpaLUs aTOMOB

[Tepuonnueckuii 3akoH u Ileprnonnueckas
CHCTEMa XUMHYECKHX d1eMeHTOB J[. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHMHYECKHUX JIEMEHTOB U UX COCAUHCHUI
I10 TPyMIaM U NepuogaM. 3HAYCHHE
MEPUONYECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX 3neMeHToB (.M. MenneneeBa
B Pa3BUTUHU HayKU

CrpoeHue BenecTBa. XMMHUECKasl CBA3b,
e€ BU/IbI; MEXaHU3MbI 00pa30BaHUSA
KOBAJICHTHOM CBA3U. BopoponHas cBsA3b

BaneHTHOCTB. DJAEKTPOOTPULATEIBHOCTD.
Crenenn okucneHus. BemecTsa
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTpOEHUS




[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
VcTrHHBIC ¥ KOJUTOUTHBIE PACTBOPBHI.
MaccoBasi 101151 BELIECTBA B paCTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUH.
['eHeTnveckas CBS3b HEOPraHUIECKUX
BEIIECTB, Pa3JIMYHBIX KJIACCOB

Knaccudukanms XuMU4ecKknux peakiui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUHU.
3aKOH COXpaHEHHs MACChI BEIIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALCHNS SHEPTUU IIPU
XUMHUYECKHUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakiuu.
XHUMHYECKOE PaBHOBECUE

10

[Tpaktrueckas padora Ne 1. «Bnusaue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEKTPONIUTHYECKAs! AUCCOLMALIMS.
[Tousitre 0 BomopoaHoM mokasatene (pH)
pactBopa. Peakuiuu nonHoro ooMeHa.
I'maponus opraHnyecKux u
HEOPraHMYECKUX BEIECTB

12

OKUCAUTENHEHO-BOCCTAHOBUTEIHHbBIE
peakuuu. [lonsitue 06 3nekTpoause
pacIuiaBoB U pacTBOPOB coJieit

13

KonTponbhas pabora mo pazaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN»




14

MeTtasibl, UX MOJIOKEHUE B
[Teproauueckoil cucteMe XMMUYECKUX
anemenToB J1. . Menneneesa u
0COOEHHOCTH CTpOoeHHUs aToMOB. O01IHe
¢du3nyecKre CBOICTBA METAIIIOB

15

CrutaBbel METAIIOB. DJIEKTPOXUMHUYECKHI
PS HAIIPSKEHUN METAJIOB

16

XUMHYECKHE CBOMCTBA BaKHEHUIITNX
METaJUIOB (HAaTpUH, Kaaui, Kaablui,
MarHui, aJJlOMUHUNA) U UX COSTUHEHUIN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHNN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCIUHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Metamib»"

20

Hemeramibl, uX 1MojaoKeHue B
[lepuonueckoii cucTeMe XUMHYECKUX
anemenToB J1. . Menneneesa u
O0COOEHHOCTH CTPOEHUSI AaTOMOB

21

Pu3nyecKue CBOKMCTBA HEMETAIIOB.
ANnoTponus HEeMeTauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XHUMHUYECKHE CBOMCTBA raJIOTEHOB, CEPHI U
HUX COCIUHEHUI

23

XuMHueckue CBOMCTBa a30Ta, hochopa u
HUX COEIUHEHUIN




24

XuMHYEeCKHE CBOMCTBA yriepoaa, KpeMHUs
U UX COCOUHEHNN

25

[IpumeHeHne Ba)XHEUIINX HEMETAIIOB U
UX COCIMHEHUI

26

O0001Ienre U cUCTEMATH3allH 3HAHUH 110
TeMe «HemeTtanmaely. BeranciaeHus mo
YPaBHEHUSM XUMHYCCKHUX PEAKIHHA 1
TEPMOXUMHUYCCKHIE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIbHBIX 33a4 110 TeMe
"HemeTraisr"»

28

Konrponbnas pabota mo temam
«Metamnbel» u «HeMeTaiby

29

HeopraHI/I‘-ICCKI/IC " OpraHU4YCCKHUuC
KHCJIOTHI. HCOpFaHI/I‘IeCKI/IC u
OpPraHn4€CKUC OCHOBAHHA

30

AmdoTepHble HEOPraHUYeCKHe U
OopraHudeckue coeuHeHus. I 'eneTnyueckas
CBSI3b HEOPraHUUYECKUX U OPraHMYECKUX
BELIECTB

31

Ponb xuMuu B o0ecnieueHnu
JKOJIOTMYECKOM, SJHEPreTUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHU
MEIHITHEI

32

[TpencraBnenust 06 0OMIMX HAYYHBIX
HpI/IHI_[I/IHaX HpOMLII_HHeHHOF (0] HOHy‘leHI/ISI
BaXKHEHIIINX BEIIECTB

33

YenoBek B MUPE BEILIECTB U MaTEPHAIIOB




34

XuMus U 3A0pPOBLEC YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

34




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero o0pazoBaHus

1

TeOpCTI/I‘IGCKI/Ie OCHOBbI XUMHUU

11

Bnamenue cuctemMoil XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOINIOJIATAlOIINE  TOHATUA  (XMMHUYCCKUH  DJIEMEHT, aTOM,
SJICKTPOHHAss 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHBIC OpOWTAIIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTH, J3JICKTPOOTPUIATEIHLHOCTD,
CTETICHb OKHCIICHUS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, KPHCTAJLIMYECKAs PEIIETKA, THUIBl XUMHUSCKHX
peaKIuii (OKHCITHTEITEHO-BOCCTAHOBHUTEIIBHEIC, 9K30- u
SHJIOTEPMHUUYECKHUE, PEAKIIK HOHHOTO 0OMEHa), paCTBOP, AIEKTPOJIHUTHI,
HEOJICKTPOJIUTEI, AJICKTPOIMTHYCCKAS JIUCCOIMAIUS, OKHCIUTEb,
BOCCTAaHOBUTENIb, CKOPOCTh XHMHUYECKOH PpEaKIMH, XHUMHYECKOe
paBHOBECHEC); TEOPHMM M 3aKOHBI (TEOPHsI DIICKTPOJIUTHYCCKOM
nucconmanuu, Ilepuonnueckuii 3akon J.M. MengeneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIHUYECKUI S3bIK XUMUH,
(dakToJIOrMuecKue CBEICHUS O CBOICTBax, COCTaBe, IMONYyYCHHH U
0€30MacHOM HUCTIOIb30BaHUM BRXKHEHIIINX HEOPraHWYECKHUX BEIISCTB B

OBITY U IPAKTUYECKOH AEATEILHOCTH YEIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b W3YYCHHBIX IMOHATHH, NMPUMEHATH COOTBETCTBYIOLIUE
NOHATUS IIPU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALICHUM; BBIABIATH B3aUMOCBI3b XUMUYECKHUX
3HaHUI c MTOHATUSAMHA 51 MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IPCIMCTOB

13

14

Brnanenne OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUN (HAOMIOEHWe, W3MEPEHHE, SKCIEPHMEHT,

MOJICIMPOBAHNE)

ChopMHUpPOBAaHHOCTh YMEHHI OMpEEsaTh BaJE€HTHOCTh M CTEINEHBb
OKHCJICHUST XMMHYECKUX OJJIEMEHTOB B COCIUHECHHSX Pa3JTHYHOTO
COCTaBa, BHUJ XHMHYECKOW CBA3W (KOBaJCHTHAs, WOHHAas,

MCTAIIIMYCCKad, BOI[OpOI[HaH) B COCIUMHCHMUAX, THII KpHCTaHHH‘IeCKOﬁ




PEmETKN KOHKPETHOI'O BEIIeCcTBa (aTOMHAs, MOJIEKYJISIpHAsl, HOHHAS,

MeTaJUTHIeCKas )

1.5

1.6

CdopMupoBaHHOCTH YMEHH OINpPeAENsTh XapaKTep Cpellbl B BOJAHBIX

pacTBOpax HEOPraHUYECKUX COETUHECHHI

CdopmupoBaHHOCTE  yMEHHsSI  KIAacCU(UIUPOBATh XHUMHUYECKHE
peaKiuy Mo Pa3IMYHBIM MIPU3HAKAM (YHCITY B COCTaBYy Pearupyroumx
BEUIECTB, TeIIOBOMY J((dEKTy peakluu, HU3MEHEHHIO CTEeleHEeH
OKHUCJICHHUS  DJIEMEHTOB, OOpaTUMOCTH  pPEaKIHUH,  y4acCTHIO

KaTaju3aTopa)

1.7

ChopMupoBaHHOCTb YMEHHUH COCTABIIATh YPAaBHEHUS peakLui
pa3IUYHBIX THUIIOB, IIOJIHBIE M COKpAIIEHHBIE YPaBHEHUS pPEaKIMM
HMOHHOTO OOMEHA, yYHMTBHIBasi yCJOBHUS, MPHU KOTOPBIX ATU PEAKIUH

UAYyT 10 KOHIA

1.8

ChopmMupoBaHHOCTD YMEHUI MIPOBOJIUTH peakuuu,
MOATBEPKAAOLINE KAa4eCTBEHHBIN COCTaB pa3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peaxkumit MOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajlaHca ATUX PEaKIHA

1.10

ChopMHUPOBAaHHOCT, YMEHUW OOBSACHITH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON peaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

ChopMHUpPOBAaHHOCTP YMEHHA OOBSICHATH XapakKTep CMEHICHUs
XMMHUYECKOI0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3/1EHCTBUS

(mpuanun Jle [latensbe)

OO0m1ast 1 HeOpraHMYECKask XUMHUS

2.1

ChopMHUpOBaHHOCTh YMEHUW pacKpbiBaTh cMbICH [lepuogmdeckoro
3aKOHA H.N. MenneneeBa u JIEMOHCTPHUPOBATH ero

CUCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIbHYIO UM IMPOTHOCTHYECKYIO

byHKIUN

2.2

ChopMupoBaHHOCTh  YMEHUH  XapaKTepU30BaTh  3JEKTPOHHOE
CTPOGHHE aTOMOB XHMMHMYECKHUX JJeMEeHTOB |-4 mepuoios
[lepuognueckoit  cucTeMbl  XUMHYECKUX  dnemeHtoB  J[.W.
MeHeneeBa, UCIOJB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIHY,
«QHEPreTUYECKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XHMMHUYECKHX 3JIEMEHTOB M MX COCIUHEHHH IO nepuoaamM u




rpynnam llepuonndeckoid cucteMbl XUMHUYECKHX 3yieMeHTOB J[.H.

Meuneneena

2.3

CdopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPraHWYECKHMX BELIECTB Pa3INYHbBIX
KJIACCOB, MOJITBEPKAATh CYILIECTBOBAHUE TEHETUUYECKOH CBSI3H MEXKIY
HEOPraHMYeCKUMHU  BEIIeCTBAMM  C  IIOMOUIbIO  YpPaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

CCI)OpMI/IpOBaHHOCTb YMeHI/Iﬁ YCTaHaBJIMBATL MPUHALJICKHOCTD
HCOPTraHNYCCKUX BCHICCTB II0 UX COCTABY K OHpCI{CJ’IéHHOMy KJIaccy
(rpynr[e) COCIUHEHUH (HpOCTBIe BCIICCTBA — MCTAJLJIBI 1 HCEMETAJIJIbI,

OKCH/Ibl, OCHOBAHUS1, KUCIIOTbI, aM(pOTEPHBIE THIPOKCHUJIBI, COIIH)

2.5

ChopMupoBaHHOCTH YMEHH HCIIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIs cocTaBjieHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHYECKHUX
peakiuii, cucremMatrueckyro HomeHknaTypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTIEIIbHBIX HEOPraHMYECKMX BemlecTB (yrapHbelii ras,
YIJICKUCTIBIA Ta3, aMMHaK, TaliéHash M3BECTh, HETalIEHas W3BECTb,

MUTHEBAsI COJIA, TUPUT U IPYTHE)

2.6

ChopMupoBaHHOCTh YMEHHI XapaKTEPHU30BaTh (OMHCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHMX BEUIECTB Pa3INYHbBIX
KJIACCOB, MOATBEPK/IaTh CYIIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKITY
HEOPraHMYECKUMHU  BEIECTBAMM €  IIOMOINBIO  YPaBHEHUIi

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKunﬁ

2.7

ChopMHPOBAaHHOCTE ~ yMEHHMH  IUIAHMPOBAaTh W BBINOJHSATH
XMMHUYECKUH HSKCHEPUMEHT (pa3joKeHHE IEpOKCHIa BOJOpPOJa B
NPUCYTCTBUH KaTalIn3aTopa, ONpe/eIeHIe CPEIbl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIUKATOpA, BIUSHHUE PAa3THYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOW PEaKIMH, PEeaKIUd HOHHOTO
oOMeHa, KaueCTBEHHbIE PEAaKLUU Ha Cyab(aT-, KapOOHAT- U XIJIOPHI-
AQHMOHBI, HA KATUOH aMMOHWUS, PELICHUE SKCIIEPUMEHTAIBHBIX 33134
1o remam «MeTtasuibl» u «HemeTaisy) B COOTBETCTBUU C IIPaBHIIAMU
TEXHUKA O€30MacHOCTH TpH OOpameHuH C BEIIeCTBAMH U
7a00paTOpHBIM ~ OOOpYHOBaHMEM;  IPEJACTABIATH  PE3YJIbTAThI
XUMHYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHHI
COOTBETCTBYIOIINX peaKIuii U (pOpMyIMpOBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIILTAaTOB

2.8

ChopMHUpPOBAaHHOCT, yMEHHM COOJIOATh TpaBWjIa TOJb30BaHUS

XUMUYECKOW TMMOCYION M JIabOpaTOPHBIM 00OPYyIOBAaHHUEM, a TaKKe




ImpaBujia o6pau1eHI/1;{ C BC€IICCTBAMU B COOTBETCTBUHU C UHCTPYKIHUAMU

I10 BBIITOJIHCHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCTP ~ YMEHHUHM  XapaKTEPU30BaThb  XHUMHYECKHE
IIPOLIECCHI, JIEKALME B OCHOBE IIPOMBIIUIEHHOTO MTOJIYYEHHUS! CEPHOU
KHUCJIOTBI, aMMHUaKa, a Takke cHOPMUPOBAHHOCTH IMpeICTaBIeHUI 00
o0LIMX HayyHbIX MPHUHIMIIAX U JKOJOTMYECKUX TMpodiemax

XUMHYCCKOT'O IIPpOU3BOJACTBA

XUMHUA U KU3HBb. PacuéThl

3.1

ChopMHUpPOBAHHOCTH TIPEACTABICHUN 0 XMMHYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHbI MHUpa, POJIM XMMHHU B I1O3HAHUU
ABJICHUN MpPHUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYpHI
TUYHOCTH, €€ (YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOW HJis
pelieHus MpaKTUYECKUX 3a/lad M JKOJOTUYECKH OO0OCHOBAaHHOTO

OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

3.2

CdhopmMupoBaHHOCTB YMEHUI KPUTHYECKHU aHaJIU3UPOBAThH
XUMHUYECKYI0 MH(OpMAINIo, MOJy4aeMyl M3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MaccoBOM KOMMYHUKAIUH, C€Th IHTEpHET U Apyrue)

3.3

CchopMupoBaHHOCTb yMEHHUH COOMIONATh MHpaBUIa HKOJOTHUECKH
1eJ1eco00pa3HOro MOBEJACHHSI B OBITY U TPYAOBOH NEATEIbHOCTU B
HENSIX COXPAaHEHHsS CBOEro 3/I0pOBbS U OKpY)KAIOIIEeH MPUPOIHOMN

cpebl

3.4

Oco3HaBaTh OIACHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI
OonpeAei€HHbIX BEUIECTB, MNOHMMAasg cMbica Tnokazarens [IJIK,
MOSICHATDH Ha MMPUMEPaX CIIOCOObI YMEHBIIICHUS M TTPEIOTBPAIICHUS X

BpCaHOIO BOS,Z[GI;'ICTBPIH Ha OpraHu3M 4YCJI0OBCKa

3.5

ChopMupoBaHHOCTH ~ YMEHMI  MPOBOAUTH  BBIYUCICHHUA  C
UCIIOJIb30BAaHUEM TOHSATHS «MaccoBasi JI0Jid BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIECHUIN Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
TEIUIOBOTO A (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaCCHI

BCIICCTB, IPCBPAILLICHUA U COXPAaHCHUA SHCPIrUn




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT cofiep:KaHus

1

TeopeTnueckne OCHOBBI XUMUHU

1.1

XuMUYecKui 31eMeHT. AToM. SIapo aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTUYecKre YpoBHH, TIOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-37IeMEHTHI.
OcoOeHHOCTH pacnpeneNeHus JIEKTPOHOB IO OPOUTANISIM B aTOMaX 3JI€MEHTOB

MEPBLIX quLIpéX MepruoaoB. BHGKTpOHHa}I KOH(I)I/Il"ypaLII/ISI aTOMOB

1.2

[Tepuonmueckuii 3axkoH u llepuoanueckas cucTteMa XUMUYECKUX 3JIEMEHTOB
J.W. Menneneena. CBa3p nepuoandeckoro 3akoHa u Ilepuonndeckoil cucteMsl
xuMHuecKux 35emeHToB .M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHYECKHUX JJIEMEHTOB U
0o0pa3yeMbIX MMH TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIAM H TIEPUOJIAM.

3HaueHUe NEPpUOANYCCKOr0 3aKOHA B Ppa3BUTUHU HAYKHU

1.3

1.4

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XUMHYECKOH CBSI3H
(koBajieHTHas HETOJSIpHAsT W TOJSpHas, WOHHAs, MeTayutnueckas). VoHbI:
KaTHOHBI U aHWUOHBL. MeXaHM3Mbl 00pa30BaHUSI KOBAJCHTHOM XHUMHYECKOM

cBs3HM (0OMEHHBIN U JOHOPHO-aKIeNTOpHbIN). BogopoaHas cBs3b

BanentHocts. DnekTpooTpunaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MONEKyIApHOro U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMA KpUCTaJuIMYecKod pemérku. IloHsTHE O AuMcnepcHBIX
cucreMax. VICTUHHBIE U KOJUIOMJHBIE PAcTBOpBL. MaccoBas #0s BEIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COETMHEHHIA. Howmenknarypa

HCOPraHUYCCKHX BCIUICCTB

1.7

Xumuueckass — peaknusa.  Knaccupukamuss — XMMHYECKMX — pEakInuid B
HEOPTraHMYECKOW M OPTraHUYECKON XMMUHU. 3aKOH COXPAHECHHS MAacChl BEIIECTB,

3aKOH COXpaHCHUA U MPEBPAICHUA SHCPIUU IIPU XUMHUYICCKUX PCAKIUAX

1.8

CKopocCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX ()aKTOPOB

1.9

OOparumbie peaknuu. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIHSAIONINE Ha

COCTOSIHME XUMHUYeCKOoro pasHoBecus. [Ipunnun Jle [larense

1.10

BHGKTpOJ'II/ITI/I‘leCKaH Jucconuanus. CunpHble U ci1a0Oble QJICKTPOJIUTEI. Cpeﬂa
BOJHBIX PACTBOPOB BCUICCTB: KHCJIIAA, HeﬁTpaJ'IBHaH, menoyHas. Peakuuun

HOHHOI0 0OMeEHa




1.11

OKHCIINTEIbHO-BOCCTAHOBUTCILHbBIC peakunun

HCOpFaHI/I‘ICCKaH XHUMMUA

2.1

Hewmetannsl. [lonoxxenue HemeramioB B [leproanueckoil cucreMe XUMHYECKUX
anementoB J.M. MenzeneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DPusznueckue

CBOMCTBA HEMETAUIOB. AJIOTPONHUS HEMETAJUIOB (HAa IMpUMEpPE KHUCIOpOAa,

cepsl, hochopa u yriepomaa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TallOT€HOB, CEPHI, a30Ta,
dochopa, yraepoga W KpEeMHHUS) HW  UX  COCOUWHEHUU  (OKCHIOB,
KHCJIOPOJICOACPIKAIITUX KHCIIOT, BOJOPOMHBIX coeauHeHui). [Ipumenenue

BaXKHEUIIINX HEMETAJUIOB U UX COECIUHEHNN

2.3

Mertamel. [lonoxxkenue metamioB B llepuoauueckoil cucTeEME XHUMHYECKHUX
anemenToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTasutoB. O01ue Gpuznueckre CBoMCTBa MeTAIIOB. CIUTaBbI METAILIOB.

DJIEKTPOXUMHUYECKHUI Psijl HATTPSHYKEHU METaJljIoB

2.4

XUMHYECKHE CBOMCTBA BAXKHEWIINX METAJIOB (HATPHM, Kalui, KaJbIUH,
Mar"uii, amrOMUHHUHA, IIUHK, XpPOM, K€JIe30, Me/lb) U UX coenuHeHuit. OOmiue

CIIOCOOBI MOJIy4CHHA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJlJIOB B 6LITy N TCXHUKEC

2.5

I'eneTnueckas cBI3b HCOPTaHUYCCKUX BCIICCTB, IPUHAJICI)KAIIUX K PA3JIMIHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumuu B oOecrieueHUH 3KOJ'IO]"PI‘ICCKOI>1, 3HepFeTH‘IeCKOﬁ A TIHIEBOH
6e3OHaCHOCTI/I, Pa3BUTHUHU MCIOULUHBI. IlonsTue o HAayY4YHBbIX MCETOJaX IMO3HAHUA

BCIICCTB 1 XUMHNYCCKHUX peaKuHﬁ

3.2

IIpencraBnenus 06 OOIMX HAYYHBIX MPUHIMIIAX TPOMBIIUIEHHOTO IOJY4YEHUS
Ba)KHEHMIINX BenlecTB. YenoBEeK B MUpE BELECTB U MAaTEPUAJIOB: BaKHEHIINE
CTPOMTEJIbHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO,
KepaMuKa, MaTepualbl IJsl AJIEKTPOHUKH, HAHOMATEpUasbl, OpraHUYECKHe U

MUHEpaJbHbIC yI00pEeHUS

3.3

XuMHUsT U 3I0pOBbE 4YEJIOBEKAa: TMpaBUJIa WCIOJIB30BAHUS JIEKAPCTBEHHBIX
npernaparoB, NpaBwia OE30MaCHOTO WCIOJIB30BAaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCG}IHGBHOﬁ KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Xumus. 11 knacc : yue6. uist 001eodpa3oBar. opraHuzaiuii : 0a30BbId ypOBEHb
/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 4-e u3f., crep. — M.
: [IpocBemienue, 2022.

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

Xumus. 11 kmace : yueb. mis oo6mieo0pa3oBaT. OpraHU3aIyi : 0a30BbIA YPOBEHB
/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 4-e usf., crep. — M.
: [Ipocsemenue, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
HNHTEPHET

1. https://resh.edu.ru/ - HTepakTUBHBIC YPOKHU IIKOJILHOTO Kypca.

2. www.1class.ru — Ob6iepoccuiickuii 00pa3oBaTeabHbIN opTait «Most
IITKOJIa )

3. http://all-met.narod.ru - «3aHumaTenbHast XUMHS: BCE O METAJLIaX».

4. http://www.xumukK.ru - «XuMHK - CAalT 0 XUMHUHU JJIT XUMHKOB).



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 204386788034329348492695391725163536704499088674
Bnageney KycToea AHacTacuA ANeKcaHgpoBHa

OedcTevTened C11.09.2025 no 11.09.2026
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