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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo XxuMuM Ha ypOBHE cCpeAHero oduiero ooOpazoBaHus pazpadoTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoit depeparuny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpazoBarenbHON mporpammbl cpenHero ooOmero ob6pazosanus (DOII COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konnenuum npenogaBaHus y4eOHOro mnpeaMera «XuMUsS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepalinu, peaasu3yomux OCHOBHbIE
o0pa3oBaTenbHbIE MPOrpamMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUSA
Bocniutanusi B Poccuiickoit @eaepanuu Ha nepuona ao 2025 roga» (Pacnopsbkenue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MHOJIXOJOB K pa3pabOTKe MpOrpaMMbl MO XHUMHUHU, K OIPEAEICHUIO
oOuieil crpaterun oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» ans 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBWIIM
koHuenrtyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHUs, Pe3yJbTaTOB OOy4YeHUS U TpeOOBAaHUW K YPOBHIO MOJATOTOBKH
BBIIIYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, [0JIy4aeMOoe BBIITYCKHUKAMMU
00111€00pa30BaTeIbHON  OpraHu3alvK, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIONIMM  3TaloM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYLINX
LIEJIOCTHOM CHCTEME XMMHUYECKOI0 00pa30BaHus. DTH HEHHOCTU KacaroTCs MO3HAHUS
3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJOBEKa, a
TaK)K€ DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U MIPUPOTHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHUE OOYYAIOIIMXCS HA YPOBHE CPEIHErO
o0uiero oOpa3oBaHusl CPeACTBAMH y4eOHOro MpeaMera «XHUMHS», COAEpKAHHE U
MIOCTPOCHHUE KOTOPOIO OIpeAeseHbl B MPOrpaMMe MO XUMHUU C YU4ETOM crernupuku
HAyKd XUMHUHU, €€ 3HAUYCeHHUsS B MO3HAHWU TPUPOJBI M B MATEPUATBHOM >KU3HU
oOlIecTBa, a Takke ¢ YYETOM OOIMMX IeJe M MNPUHIIMIOB, XapaKTepU3YHOIIMX
COBPEMEHHOE COCTOSIHUE CHUCTEeMbI CpeaHero ooOiiero oOpa3zoBaHusi B Poccuiickoii
denepanum.

XuMHUsl KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyi poib B
COBPEMEHHOM LIMBUIIM3ALIMHU, B CO3IaHUHM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILIECHUS, B
CO3/IaHHE€ LEJIOCTHOTO MPEACTAaBICHUS 00 OKpYXKaloIleM MHpe Kak O €IWHCTBE
IpUPOJBI U YEJOBEeKa, KOTopoe (opmupyercs B XUMHUM Ha OCHOBE INOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXXAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BOZMOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aUMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YaCThI0O MHPOBOHN KYJIbTYPhI, HEOOXOJUMBIM YCJIOBHUEM YCIEITHOTO
TpyJa W KU3HM Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XHMHUS KaK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBlieHA Ha pEIICHUE
[JI00ANBHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS 4YEJIIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B cootBeTcTBMM C OOMMMH MEISIMH W TPHHIMIAMU CPEIHEro 0O0IIero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb
U3Y4YCHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaronuxcsi, HEOOXOUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIEIIHOTO BKIIFOYEHUS B )KM3Hb COIIMYyMa, TPOJIOKEHUSI 00pa30BaHUs B Pa3IMYHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocraBnsomuMu  mpeAMeTa  «XUMHsD» — SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumusi» u «OOmas W HEOpraHuyeckass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUW MO HEOPraHWYECKOW XMMUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIEH XUMUU) U
opraHnueckoil xumuu. POpMUpPOBAHHE NAHHOMW CHUCTEMbl 3HAHUN NPH HU3YyUYECHUU
npeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus BEILIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepkanusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuveckas Xumus» cPopMHUpOBaHA B MporpaMme IO XUMHUM Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYCHHI0 YYeOHOro Marepuasia U OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMPENETEHHBIX TEOPETUUECKHUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BEIIECTBA pACCMaTPUBAIOTCS HAa YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHHUS] OPraHUYECKHX COCIMHEHUH, a TakKe Ha ypOBHE
CTEPEOXHUMHUYECKHUX U JIEKTPOHHBIX MPECTABICHUN O CTPOCHUH BelecTB. CBeIeHUS
00 M3y4yaembIX B Kypce BEIIeCTBaxX JAIOTCA B PAa3BUTUU — OT YTJIEBOJOPOIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMHA. B Kypce OpraHmdeckoil XUMHH
MOJTy4aroT pa3BUTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
NepBOHAYAJbHBIE TPEACTABICHUS O XHUMHYECKOM CBsI3U, KJIacCU(UKAIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUYECKOM
peakuu.

ITon HOBBIM yIJIOM 3peHUsT B TMpeaMere «XuUMHsS» 0a30BOT0 YpOBHSA
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 00mero oOpa3oBaHMs
TEOPETUYECKH Marepuan U  (PaKTOJIOrMYECKHME CBEJCHHMS O BEIIECTBAX W
XUMUYECKON peaknuu. Tak, B YaCTHOCTH, B Kypce «OOmas u HeopraHudecKas
XUMHS»  OOyYaromMMcsl TPEJOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOIOJIOTMYECKUX MMO3ULINM,



ry0Xe TIOHATh HCTOPUYECKOE W3MEHEHHE (YHKIMHA STOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cuctema 3HaHUNA O Ba)KHEMINIUX BEUIECTBAX, MUX COCTABE, CTPOCHHH,
CBOMCTBaxX M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NMPOTEKaHus AoMNoaHsAeTcs B Kypcax 10 u 11 kimaccoB anemeHTamu
collepKaHUs, MUMEIIIMMH KyJbTYpPOJIOTMYECKUA M MPUKIATHON Xapakrep. OTu
3HAHUS CIIOCOOCTBYIOT IOHMMAHHIO B3aUMOCBSI3M XUMHUU C JAPYTMMHU HayKaMH,
PACKpBIBAIOT €€ pOJib B MO3HABATEIBLHOW M MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCHIUTAHUIO YBXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPHUH U
MPAKTUUYECKUX MPUIOKEHUH XMMHH, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCSA B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX Npo0iemMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATh MH()OPMALIUIO U PUMEHATh €€ JUIsl MOMOJHEHUs 3HAHUM,
pELIECHUs] MHTEJUIEKTYalbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aj1ad. B
LEJIOM COZIepKaHME Y4YeOHOro mnpeameTa «XUMHS» JAHHOTO YPOBHS HU3YyYEHHUS
OpPUEHTUPOBAHO Ha (HOPMHUPOBAHHME Yy OOYUYAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI
ULl TIOHUMaHusl QUIOCOPCKUX HJEH, TaKUX KakK: MaTepualbHOE €IMHCTBO
HEOPraHWYECKOTO M OPraHUYECKOro Mupa, 0OyCIIOBIEHHOCTh CBOWMCTB BEILIECTB HMX
COCTaBOM M CTPOCHHMEM, IT03HABAEMOCTh IPUPOJHBIX SIBICHUI MYTEM SKCIIEPUMEHTA
M peIIeHUsT TPOTUBOPEUMH MeEXAy HOBBIMU (akTaMH H TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHUHU B PELIEHUH SKOJIOTMYECKHUX IpoldsieMm, a
TaK)Ke MpoOsieM COEepeKEeHUs IHEPTreTUYECKUX PECYPCOB, ChIPbs, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B mnnanme pemeHuss 3aga4  BOCHUTAHUS, Ppa3BUTUS M COIMAIM3AllUU
oOy4Jaronuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHM TOJIXOJbl K OMNpPEIETICHUIO
colepKaHUsl W TOCTPOEHUS NpeaMeTra MpeAyCMAaTpUBAIOT  (OPMHPOBAHHUE
YHHUBEpCAJIbHBIX yUEOHBIX AEHCTBUM, UMEIOMUX 0a30BO€ 3HAYCHHE IJI Pa3IMUHbIX
BUJIOB JIEATEIHLHOCTH: pEIICHUs NpodJieM, TOucKa, aHaimm3a U 00paboTKu
uHopmMaIuu, HEOOXOAMMBIX [JIi TNPUOOPETEHUsS OIbITa MPAKTUYECKONH U
UCCJIeI0BATENbCKON AESTENBHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B nmpaktuke mnpenojgaBaHus XUMHUM KaKk Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3zoBaHMsl, TaK ¥ HAa YPOBHE CpPEIHETr0O OOIIero oOpa3oBaHUs, MPHU OMpPEAeICHUN
COJIEp)KaTeIbHOM XapaKTEpPUCTUKH LeJed H3y4deHHUs TMpeAMeTa HaIpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO MNpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKOM HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NESATEIBHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJNYECKOW TOYKM 3PEHUS TaKOW MOAXOA K ONPENCIICHUIO LENEH H3y4eHMs
IIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHoO JaHHOW TOYKE 3pEHUsl TJIABHBIMU LEISIMU U3YYEHHUS TNpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnstOTCS:



e (QopMupoBaHHe CHUCTEMB XHUMHUYECKHX 3HAHUW KAk  BaKHEUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIOYeBbIE TMOHATHSA, (PYHJIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHUE $3bIKa HAyKH, YCBOCHHE W TMOHMMAHUE CYIIHOCTH OCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C UCTOpUEH HUX
Pa3BUTHS U CTAHOBJICHUS,

e (opmHpoBaHHE W Pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX IMO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIMI, HEOOXOAUMBIX JJIs MIPUOOPETEHUSI YMEHHM
OpPUEHTUPOBATHCA B MUPE BEIMIECTB U XUMUUYECKUX SIBJICHUHN, UMEIOLIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U NTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB AESATENBHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHMEM  XUMHYECKOIO  AKCIEPUMEHTa, COOJIOACHUEM  IpaBUII
0e3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsany ¢ 3tuMm, conmepxarenbHas XapaKTepUCTHKA LENe U 3ajad U3y4eHUs
MpeAMETa B MPOrpaMMe MO XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHM C
HOBBIMU TNPUOPHUTETAMH B CHUCTEME CpelHero oomero oOpa3oBaHud. CeromHs B
IpErnoJAaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMIIOHEHTE COJIepKaHusl 00y4eHHUsl, OpPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHHKA
00111e00pa3oBaTeIbHOM  OpraHu3allii, BIAQJACIONIET0 HE HAO0OpOM 3HAHUN, a
(YHKUMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHHUSIMU aKTUBHOTO
MOJIyYeHUs] 3HAHMM M TNPUMEHEHHS HMX B pEaJbHOM >KM3HU JUIsl pEeLIeHUs
NPAaKTUYECKUX 33/1a4.

B cBs3M ¢ 3TUM NpU U3Y4YEHUH NpeaMeTa « XUMUS» JOMUHUPYIOIIEE 3HAYECHHE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

aganTaius oOy4arolMXCsl K YCIOBUSM JUHAMUYHO PAa3BUBAIOUIETOCS MHPA,
dbopmupoBaHue MHTEJJIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHUd B KOHKPETHBIX >KM3HEHHBIX CHUTYallMSX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
NpUMEHEHUEM;

dopMmupoBaHne y  OOy4YalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE U1 pa3JIMYHBIX BHJIOB
NeSTEILHOCTH: peIIeHus: MpoOJieM, MOWCKA, aHamu3a W o0paboTKM WH(POPMAIINH,
HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMbITA AESITEIIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IMO3HAHMM XUMHUHU, a TaKXKe Uil OUEHKU C TO3UIUN SKOJIOTMYECKOU
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOJIHYIO CPENY;

pa3BUTHE II03HABATENIbHBIX HMHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi: CoCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBUU C U3HEHHBIMU MOTPEOHOCTSIMH, MCIOIb30BAThH



COBpE€MEHHbIe MH(OPMALIMOHHBIE TEXHOJOTHH i1 MOHUCKA U aHajau3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHNUS;

dbopMHpoBaHrE U Pa3BUTHE Yy OOYYaAIOIIMUXCS ACCOLMATHUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, IpPU I[UIAHUPOBAHUU U MPOBEAECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydaommxcs  yOEKIEHHOCTH B T'YMaHHUCTHUYECKOU
HAMpaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B pEUICHUU TJIOOAIBHBIX MPoOIIEeM
PalMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TMOMOJIHEHHUSI HYHEPreTUYECKUX PECypCcoB H
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTO
OTHOLIEHUS K TMPUPOJIE U CBOEMY 3JI0POBbIO, a TakXke HNPUOOPETEHUs OIbITA
UCIIOJb30BaHUsl TOJNYYEHHBIX 3HAHUW I NPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYyalUsX, CBI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM mutane cpenHero ooiero o0pa3zoBaHus npeaMeT « XUMus» 6a30Boro
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 001acTh « ECTECTBEHHO-HAYUYHBIE PEIMETHI.

OO01iee 4KCiIO YacoB, OTBEAEHHBIX NIl U3yYEHUsS XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero ooOiiero oopa3zoBanus, cocrabisieT 68 yacos: B 10 kmacce — 34 yaca (1 gac
B Hefento), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COILEPKXAHUE OBYUYEHUSA
11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUH 37IeMeHT. ATOM. fipo atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHEpreTHYeCKUe ypPOBHH, MOAYPOBHH. ATOMHBIC OpOWTanu, S-, P-, d- 3JIEMCHTHI.
OcoOeHHOCTH pachpe/iesIeHUs] AJEKTPOHOB IO OpOUTalIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAITUST AaTOMOB.

Ilepnognueckuit 3akoH u [lepronnueckas cucrema XUMHUYECKUX 3JIEMEHTOB /.
N. Mengeneea. CBsi3p NEpUOANYECKOrO 3akOHAa U llepuonnueckoil CHCTEMBI
xumudeckux snemeHToB J[. M. MenaeneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIINAaM U MepuojaM. 3HaUYCHUE
IIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. DBHIBI XWMHYECKOW CBSI3U
(koBaJieHTHasi HEMOJspHAasT W TMOJSIpHAsl, WMOHHAs, MeTaJUuIndeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKienTopHblii). BogopomHas cBsa3b. BaleHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBa
BEILIECTB OT THUIMA KPUCTAJUIMYECKON PEMIETKH.

[TonsiTne 0 aAucnepcHBIX cUcTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
Maccosas 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHMYEeCKUX BemIeCTB. ['eHeTMdeckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIaCCaM.

Xumudeckas — peakiusa.  Kiaccudukanus — XMMHUYECKHX — peakiuid B
HEOPraHMYECKOW U OPraHUYECKON XMMUU. 3aKOH COXPAHEHHUSI MacChl BEILIECTB, 3aKOH
COXPaHEHHMS Y MPEBPALIEHUS JHEPTUHU NTPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (hakTopoB. OOpaTtumble
peakiuu. XuUMUUYECKOe paBHOBecue. DakToppl, BIMAOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onextposutuueckas auccormanusa. CwibHbIe U ciabbie AnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M UX [PEBPALLICHUI:
nemoHcTpanus Tabmui «llepuoamdeckass cucteMa XUMHUYECKUX 3yeMeHToB JI. U.
MenneneeBa», W3ydeHHE MOJAENECH KPHUCTAUIMYECKUX PEIIETOK, HaOJIIOACHHE U



OMHCaHUE JAEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (Pa3jOKEHUE MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KaTaau3aTopa, ONpPEIEICHUE CPeIbl paCTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAILHOTO HMHJUKATOpa, PeaklMd MOHHOTO OOMEHa), MpOBEJCHUE
paKTUYeCKON paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha CKOPOCTh XUMHUYECKOU
pEeaKLm».

Pacuérnble 3anaumn.

Pacuétel 1O  ypaBHEHUSIM XUMHUYECKUX pEakiuid, B TOM  4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIIOIb30BAHUEM MOHITHUS «MACCOBAsi IO
BEILIECTBAY.

Heopranuyeckasi xumms

Hewmeramnsl. Tlonoxxenne nemeramioB B [lepuoandeckoil cucteMe XUMHYECKUX
anementoB Jl. M. MengeneeBa u 0coOEHHOCTH CTpoeHUs aToMoB. dusnueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha NpHUMEpPe KHCIOPOJa, CEphI,
dbocdopa u yriaepona).

XUMUYECKHE CBOWCTBA BaKHEUIIIMX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
docdopa, yriepoaa u KpeMHUSI) U UX COCTUHEHUHN (OKCHUIOB, KUCIOPOICOAEPKAIINX
KHUCIIOT, BOJIOPOJAHBIX COCTMHEHU ).

[IprMeHeHnEe BAXKHENIITUX HEMETAIIJIOB U UX COCTMHEHUM.

Meramnbl. Ilonoxxenne meramwioB B Ilepuoanydeckoil cucteMe XUMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUsS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTauioB. CIUiaBbl METaJLJIOB.
DJIEKTPOXUMHUYECKUN PsJT HANIPSYKEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX METAUIOB (HATpUM, Kalui, KaJabIIHUM,
MarHuiu, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUMH.

OO6mume crocoObl monydeHus: metawioB. [IpuMeHeHne MeTamioB B OBITY U
TE€XHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs BEUIECTB M HUX [PEBpallCHUN:
M3ydeHue KoJuleKuuu «MeTamipl W CIUIaBbD», OOpPa3I0OB HEMETAIJIOB, DPEIICHUE
AKCIIEPUMEHTAJbHBIX 3a7a4y, HaOJIOJEHUE W ONUCaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (B3aUMOJECHCTBUE THIPOKCHIA ATIOMUHHUS C PacTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIUHA HA KATUOHBI METAJIIOB).

Pacuérnble 3anaumn.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta30B MO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIH O0BEMY OJIHOIO M3 YYaCTBYIOIIMX B PEAKIUU BEILECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO U3
BEILECTB UMEET TPUMECH.

XuMHus ¥ )KU3Hb



Ponp xumuu B oOecried4eHUMU HKOJOTHUYECKOM, PHEPreTUUYECKOM M MUIIEBOMN
0e30macHOCTH, Pa3BUTHUM MeAUIMHBL. [loHSATHE O HAyYHBIX METOAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOIMKMX HAYYHBIX MPUHIIUINAX MPOMBIIUIEHHOTO TOJYyYEeHHUS
BAKHEUIIINX BEIIECTB.

UenoBek B MHUPE BEHNIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepualbl, KOHCTPYKIIHOHHBIE MaTepHUabl, KPACKH, CTEKJIO, KEpAMUKA, MaTEpHUAJIbI
JUTSI TIEKTPOHUKU, HAHOMAaTEepUaJIbl, OPraHuYECKUe U MUHEpaIbHbIE YA0OPEHHUS.

XuMHUSL W 3I0POBbE YEJOBEKA: IpaBWiia HCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBmiia 0€30MacHOTO WCITOJIB30BAHUS MPEMapaToB OBITOBONW XWMHH B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3ed MPU U3yUYEeHUU OOIIeH U HEOPTaHUYECKOU
xuMuH B 11 Kacce oCyIIecTBISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSATUM, TaK U TOHSATUM, SIBISIOUIMXCS CUCTEMHBIMH [JIsi OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAY4YHBIM (haKT, TUIOTE3a, 3aKOH,
TEOpUs, AaHallu3, CHUHTE3, KIacCUPUKalUs, TMEPUOAUUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

®dusuKa: Marepus, SHEPTUs, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOIl, PaJHOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUUECKUM YpPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (M3MYECKUE BEIMYMHBI M €IUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHusM, JKocucTtema, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMble, TOIUIUBO,
pecypchl.

TexHoJIOTUsl: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJLTyprus, MNPOU3BOICTBO
CTPOUTENIBHBIX MaTE€pPUANIOB, CEIbCKOXO3IMCTBEHHOE TMPOM3BOJCTBO, IHIIEBas
MPOMBIIIJIEHHOCTb, dbapMmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XUMUHU
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOyJaronMMucss TOporpaMMm  cpefaHero ofOmiero oOpa3oBaHus — (JIMUHOCTHBIM,
METAaNpeIMETHBIM U  TMpeAMETHbIM). HaydHO-MeToIuuYecKol  OCHOBOM  JyIst
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOCHUS IMPOTPAMM CPETHETO OOIIero
00pa3oBaHUsI SIBJSIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B coOTBeTCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JIUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS TNpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENEIIECHUIO;

HaJIMYUe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAULIMI 0a30BOM HAYKN XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B  CBOEH
NEATEIbHOCTH 1EHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMU, MPUCYLIMMH LEJIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJlMuue TMPaBOCO3HAHUS AKOJOTHUECKON KYJIbTYpbl U CIHOCOOHOCTH CTAaBUTH
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JIngHOCTHBIE pEe3yJIbTaThl OCBOCHHUSI MpeaMera «XHUMHS» JIOCTUTATCS B
€IMHCTBE Yy4YeOHOW U BOCIUTATEIBHOW JESITEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COITMOKYJIHTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujieagaMyu POCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMAMHU
U TpaBuUjIaMUd  TIOBEJEHUs, CIOCOOCTBYIOIIMMHU TpolleccaM  CaMOTO3HaHMS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh OMBITA TIO3HABATEIBHOW M TPAKTUUECKON JEATEIIbHOCTH
oOyyJaromuxcsi Mo peaju3allid MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YMHCIIC B
YacTu:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUSI 00YYAIONUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBaKEHHS K 3aKOHY U IPABOIOPSAKY;

OPEACTABICHUSI O COLMAJbHBIX HOpPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATETLHOCTH MPU CO3JAHUU YUCOHBIX
MIPOEKTOB, PEIICHNN YI€OHBIX M TIO3HABATEIHHBIX 3a7]a4, BHITOJIHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATU3E PA3TUIHBIX BUJOB YIEOHOU EATEILHOCTH,

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJEAUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B O0OJIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUSA TOrO, YTO JOCTHMXKECHHSI HAyKU €CTh PE3ybTaT
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIONIEM aHAINA3E
uH(GOPMAIUH O TIEPEIOBBIX TIOCTHKEHHUSIX COBPEMEHHOMN OTEYECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIluH, CBS3aHHBIC C XUMUUYECKUMU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJIEHHE M TOCTYNKHA CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIEACTBUN ITHX
MOCTYTKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAaHUSl I[EHHOCTEH 3I0poBOro W  0Oe3omacHOTO  o0pa3a  JKM3HU,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpalleHusi C BEIeCTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH;

MOHMMAHMSl  [IEHHOCTH TMPaBWI  HWHIWBUAYAJBHOTO W  KOJUICKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYyAIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPUSITHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BaTEIHCKON
NEeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATCIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE Y4acTHE B PELICHUM MPAKTHUUYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyUYEHHIO MPOQECCUil pa3Iu4yHOro poja, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS ITPEAMETHBIX 3HAHUMN IO XUMUHU;



YBAXKEHHUS K TPYLY, JIIOIAM TPyAa U PE3YJIbTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIbHOW  TPAaCKTOPUU
oOpazoBanusi, Oyaynieil npodeccun u peanr3aluu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JIECO00pPAa3HOr0 OTHOUIEHUS K MPUPOJIEe, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

NOHUMAaHUsl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEBI;

OCO3HaHMsI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PALMOHAIIBHOT'O IIPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEINPUATUS JEUCTBUM, PUHOCAIIUX BPE OKPYKAOLIEH ITPUPOJHON
cpelne, yMEHHUsI MPOTHO3UPOBATh HEOJATONMPHUSATHBIE JKOJIOTHMUYECKHE TMOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAIIATh UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBHI,
OIbITA AEATEIILHOCTU KOJIOTUYECKON HAIPABICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS
UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTMH XeMO(poOUH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c()OPMUPOBAHHOCTU  MHUPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMaHUsl CcHerMuUKN XUMUM KaK HayKd, OCO3HaHUs e€ poiu B
GbopMUPOBAHMU PAIMOHATLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUMU LEJIOCTHOTO
MpPEJICTAaBIICHUS] 00 OKPYXalollleM MHUpE KaK O €JWHCTBE MPUPOABl U UeJOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEM U PEHICHHH TPOoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJISi COBPEMEHHOW ITUBUITN3AIINHN:
B €€ T'yMaHUCTUYECKON HANpPaBICHHOCTH M BAXXHOW POJM B CO3JaHUM HOBOH 0a3bl
MaTepUaibHONW KYJIBTYPBI, PEIICHUHN TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, O0OECIEYCHUHN YCIOBUN YCIICITHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA  METOJ0B
MO3HAHMS, HUCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbl€ 3HAHUS JUIsl aHAMM3a U OOBSICHEHHS SBJICHUN OKPYXKAIOIIETO MHUpA U
MIPOUCXOISINX B HEM W3MEHEHUWH, YMEHUS JIeJlaTh OOOCHOBAaHHBIC 3aKTFOYCHHS HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHUsl JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSITEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS JiA
pelieHus mpobyieM B PeabHbIX )KU3HEHHBIX CUTYalIUAX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHUIO0, K AaKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUM 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IUyYHBIX cdepax mnpodeccuoHaabHOM
NESATEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUSA Yy4eOHOro mnpeaMera «XUMHS» Ha
YPOBHE CpeHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYHNMBbIE TUISL (dopMupoBaHus MHUPOBO33PEHHUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOILIEHAYYHbIE TMOHATHS, OTPAXKAIOIINE
LEJOCTHOCTh HAYYHOM KAPTUHBI MHUpa U CHEHU(PUKY METOJOB I[O3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, SHEPIUs, SIBJICHUE,
IpPOLECC, CUCTEMa, HAay4yHBbIM (aKkT, IPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIeI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHble Yy4YeOHble JEHCTBUS (IMO3HABATEJbHbIE, KOMMYHUKATHUBHBIE,
peryJisTUBHBIE), obecneunBarone GopMUpoBaHUE (PYHKIIMOHATILHON I'PaMOTHOCTH
U COLMAIbHON KOMIIETEHLIUN O0yYaroXCs;

CHOCOOHOCTh OOYYaIOIIMXCSl UCMOJIB30BaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAaHWA M  yHHUBepCaJbHble  ydyeOHble  JCUCTBUA B
ITO3HABATEJIbHOW U COLMAIIBHON MTPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXAalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSIMHU.

OBaanenue YHHBEPCATbHBIMHU y4eOHBIMHU M03HABaTEeJbHBIMH
NeNCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATHh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENeNsATh UEIU JEIATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS —
BBLICIIATh XapaKTEpHbIE NPHU3HAKH MOHATHM M YCTAaHABIMBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHUS i1 OOBSICHEHUS OTAENbHBIX (HDaKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBAHUS U KPUTEPHUH JUIS KJIaCCU(PUKALUU BELIECTB U XUMUYECKUX
peakuuii;



YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3M  MEXIYy  H3Y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHIYKTUBHbBIC, JIEyKTUBHbBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B paccMaTpUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMEHSATh B TIPOIIECCE TMO3HAHUSA, MCIOJb3yeMble B XMUMHH CHUMBOJUYCCKUC
(3HAKOBBIC) MOJEIH, MPEOOPa30BBIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKHMA
3HaK (CMMBOJ) 3JIEMEHTa, XUMUYeCcKas (GopMyia, ypaBHEHHE XUMHUECKOW peaKIuu —
OpU PEIICHUH YYEOHBIX ITO3HABATENIbHBIX U TMPAaKTUYECKUX 3a/ad, MPUMEHATH
Ha3BaHHBIC MOJIEIBHBIC TMPEACTABICHUS MJIs BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUICCKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BATEILCKIE NeiiCTBUS:

BJIaJIeTh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMUYECKUX
pEeaKLHnii;

(dbopMyTUpOBATh LIETU U 3a/1a4 UCCIICOBAHMS, HCIIOIH30BATh TTOCTABICHHBIC U
CaMOCTOSATENEHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI g (GOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITCIIBHOTO IUIAHUPOBAaHWS W TIPOBEICHUS
VYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOMATh 32 XOIOM
mpolecca, CaMOCTOSTENIBHO MPOTHO3UPOBATH €ro pe3ynbTaT, (OpMyIUpOBaTh
000011IeHNsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIhTATOB HCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
NEATETBLHOCTH, TIPOSIBIIATH CITOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY TTOHCKY
METOJIOB pElNICHUS TPAKTUYECKUX 3a/lady, NPUMEHEHHUIO pa3IU4YHBIX METO/IOB
TIO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpPHUCHTHPOBAThCA B  Pa3IMYHBIX HWCTOYHHMKaX uWHMopmaruu (Hay4dHO-
NOMyJIsIpHAs JTUTEpaTypa XUMHUECKOTO COJEPIKaHMsI, CIIPABOYHBIC ITOCOOUS, PECYPChI
WNurtepnera), aHanu3upoBaTh HWH(OpPMAIIMIO PA3IUYHBIX BUIOB ©  (GOpM
MIPEICTABJICHUS], KPUTUUECKH OIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

GbopMyIMpOBaTh 3aMpOChl W MPUMEHATH PA3JIMYHBIC METOJBI TPH TIOMCKE U
orbope wHpOpMAIMK, HEOOXOMMMOW [  BBINIOJIHCHHS  y4eOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOMpATh ONTUMANBHYIO (OpMY Mpe/icTaBlIeHUs UHPOpMaUn
(cxembl, rpaduKy, AUArpamMMBbl, TaOJIULIBI, PUCYHKH U JIPYTHE);



MCIIOJIb30BaTh HAYYHBIN S3bIK B KaYECTBE CPEACTBA MPH padbOTe C XMMHUECKOU
uH(pOpMalMel: NPUMEHATh MEXIpeIMETHbIE ((PU3NYECKHE U MaTeMaTUYECKUE)
3HAaKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh M NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEACTBA
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMOW TEMBbI B XOJE JHAIIOTa W/WIIA
TUCKYCCHUH, BBICKAa3bIBaTh UJIEU, (POPMYIUPOBATH CBOU IMPENTIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS [TPETIOKEHHON 3a/1a4H;

BBICTYNIaTh C TMPE3EHTALMEN pe3ylbTaTOB IMO3HABATEIBHON JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPHU BBINOJTHEHHUU
XUMHUYECKOTO 3KCIIEpUMEHTA, MPAaKTHUYECKON pabOThl MO HCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii yueOHOro NpoeKTa U (GopMyJIupOBaTh BBIBOBI 1O
pe3ynbTaTam IMPOBEAEHHBIX HMCCIEIOBAHUN IYTEM COTJIACOBAHUS INO3ULUN B XOJE
00CyXIeHUsI 1 OOMEHA MHEHUSIMU.

OBjaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEATENbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATb M IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraeMblil  alrOpuT™M  JACUCTBUH  MpHU
BBINIOJIHEHUM Y4eOHBIX M MCCIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Hauboisee
3¢ (pexTuBHBIA €cNOCOO WX pemeHuss ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH AEATENBHOCTH HAa OCHOBE CaMOaHaJIM3a U
CaMOOLICHKH.

11 KJTACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias u HeopraHu4ecKass XUMHUs
OTPAXKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUI: O  XUMHUYECKOM  COCTaBJISFOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJICHUW MPUPOJIBIL,
B (OPMHUPOBAHWHM MBINUICHUS ¥ KYyJbTYpbl JHYHOCTH, €€ (yHKIMOHAIHLHOM
rPaMOTHOCTH, HEOOXOJAMMOM [Jisi pEIIeHUs MPaKTHYECKUX 3ajlad M DKOJOTUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TMOHATHS (XMMHUYCCKHH 3JEMEHT, aToMm, H30Tom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CBS3b
(KoBaJieHTHAasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs), KpUCTANIMYECKas pPeIETKa,
TANBl ~ XUMHYECKUX  PEaKUHi, pPacTBOp,  BJEKTPOJHUTBL,  HEIJIECKTPOJUTHI,



AJIEKTPOJIMTUYECKAsT  JOUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKkluh, XUMHUYECKOE pPABHOBECHE);, TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU AUCCOLMALMU, Iepruoandeckuil 3akoH [l. 1. MenneneeBa, 3aK0H
COXpaHEHMSI MACChl BEILECTB, 3aKOH COXPAHEHHUS W TIPEBpAICHUS DHEPIUU IIpU
XUMHUYECKUX  pEaKlMsiX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHUYECKNE 3HAHUA, JIEKAIIMEe B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHMYECKHE CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHHH M OE€30MaCHOM HCIIOJIb30BAaHUN BAXKHEUIIUX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYCCKON JEATCIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEPHBIC NPHU3HAKH TMOHATHMH,
YCTAHABIIMBATh WX B3aMMOCBS3b, HUCIIOJB30BATH COOTBETCTBYIOIIUE IOHSTHS MPHU
OIMCAaHUM HEOPTAaHUYECKUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XHWMHUYECKYIO CHUMBOJUKY IS
coctaBiieHHss  (GOpMysnT  BEIIECTB W  ypaBHEHUM  XHUMHUYECKHMX  PCaKIIHM,
cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YrIEKUCIIBIM Tra3, aMMHak, TaméHas
U3BECTh, HETallIEHAsl U3BECTh, MUTHEBAs COJIA, MIUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpPEIEATh BaJCHTHOCTh M CTCIICHb OKHCICHHS
XMMHUYECKUX D3JIEMEHTOB B COEAUWHECHUAX PA3JIMYHOTO COCTAaBA, BHUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJJIMYecKasi, BOAOPOJHAsI) B COCTUHEHMSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas,
WOHHAs, METaJUIMn4yecKas), XapakTep Cpelibl B BOJHBIX PacTBOpax HEOPTaHUUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAIJICAKHOCTh HEOPTaHUYECKHUX
BEILIECTB IO HUX COCTaBY K OMNpEAEIEHHOMY KJacCy/Tpymnie COeIUHEHUHN (IPOCThIC
BCILIECTBA — METaUIbl M HEMETaJUIbl, OKCHIbI, OCHOBAHUS, KHCJIOTHI, aM(pOTEPHBIC
TUAPOKCUIIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUHN PaCKPBHIBATh CMBICH MepruoAndeckoro 3akoHa Jl. 1.
MeHnneneeBa U JAEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX dJieMeHTOB 1—4 mepuonoB Ilepuoguueckoit CHCTEMbl XUMHUYECKHX
amemenToB JI. M. MeHneneeBa, UCHONB3ys MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOUTaNIN», «IHEPTETHUUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHMSI
CBOMCTB XMUMHMYECKMX DJJEMEHTOB W HMX COCIMHEHUN IO TEepuojaM U Tpynrnam
[Tepunoanyeckoit cucrembl xuMuueckux 3ieMeHToB . . Menneneesa;

chOPMHPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOImIMe
XMMHUYECKME  CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,



MOATBEPKAATh CYIIECTBOBAHHWE T'€HETHMYECKOM CBA3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMH C TOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLIMX XUMHUUECKHUX PEAKIIHl;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XUMHUYECKHE PEaKIUU IO
pa3MYHBIM MpU3HAKaM (YUCIYy M COCTaBy pEarupylollux BEIIEeCTB, TEILIOBOMY
ahdexTy peaknuyd, W3MEHEHHUIO CTEMEHEH OKHCICHHsI AJIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTaBJIATh YPAaBHEHHUS PEAKIUN PpPa3TUYHbBIX
TUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMii MOHHOTO OOMEHA, yYUThIBas
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,;

chOpPMUPOBAHHOCTh ~ YMEHHIl  MPOBOAUTH  pEAKLUH, MOATBEPKAAIOIINE
KaueCTBEHHBIH COCTaB PAa3IWYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABAThH
OMBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
BEIIECTB;

cOPMUPOBAHHOCT ~ YMEHHUH  pacKpblBaTb  CYIIHOCTb  OKHUCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA MOCPEACTBOM COCTaBJICHMS JJIEKTPOHHOTO OanaHca
ATUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHCHUMOCTh CKOPOCTHM XUMHYECKOU
pPEaKIMK OT Pa3IUYHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aencTus (npunuui Jle Hlatense);

chOpPMHUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKalMe B OCHOBE IMPOMBIIIJICHHOTO TMOJIYYeHHs] CEPHOM KHCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh TMPEACTABICHUA 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSITHS «MaccOBas J0Js BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Ta30B MpHU
XUMHUYECKHUX PEAKIMIX, MacChl BeIlllecTBa WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJHOTO M3 YYacTBYIOIIMX B pEaKLIUU
BEIIECTB, TEIUIOBOro 3(¢eKkTa peakluu Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIICCTB, MMPEBPAIICHUS I COXPaHEHHsI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJaTh TMpaBWiIa MOJb30BAHUS XUMHUYECKON
MOCy/Io W JabopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXKe IMpaBuUjia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSIMU TIO BBITIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OITBITOB;

cOpPMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh W  BBIMOJHATH XHUMHUYECKUN
OKCIIEPUMEHT (pa3lIoKeHHE TEPOKCHIA BOJOpPOAAa B MPHUCYTCTBUHU KaTaIM3aTopa,
OTIpe/IeNIEHUE CPeibl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOIO HHINKATOPA,
BIUSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM pPEaKIUH, pPEaKIHH
MOHHOTO OOMEHA, KayeCTBEHHBbIE pPEaKUuu Ha cyibpar-, kapOoHAT- U XJIOPUA-
AHUOHBI, HA KATHMOH aMMOHHs, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 0 TeMaM



«Metamne» u «Hemeramnbsy) B COOTBETCTBUH C MpaBUIaMH TEXHUKH O€30MacHOCTH
npu OOpalleHUuH C BEIIeCTBAMU U JIaDOpaTOPHBIM O0OPYIOBaHHEM, MPEACTABIATH
pe3yJbTaThl ~XMMHUYECKOTO  OJKCIepUMEHTa B  (opMe 3amucH  ypaBHEHU
COOTBETCTBYIOIIMX peakuuii u (QOopMyIupoBaTh BBIBOABI Ha OCHOBE OTHX
pE3ybTaTOB;

cOpPMUPOBAHHOCTh ~YMEHHUH KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIIMIO, TIONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT U 1pyrux);

cOPMHPOBAHHOCTb ~ yMEHUH  cOOMIOAaTh  MpaBWia  JKOJIOTMYECKH
1[eIeCO00pa3HOro0 TMOBEJACHUS B OBITY W TPYAOBOM JEATEIHLHOCTH B IEISIX
COXPAaHEHHUs CBOETO 3[I0OPOBBS M OKpPYKAIOMIEH NPHUPOIHON Cpenbl, OCO3HaBATh
OMACHOCTb BO3JICHCTBUS Ha JKUBBIE OPraHU3MBbI OINpPENEIEHHBIX BELIECTB, MOHUMAs
cmbicn mnokazatens I[IJIK, moscHATP Ha npuMepax CIOCOObl YMEHbBIIEHUS U
OPEIOTBPALCHHS UX BPEIHOTO BO3/IECHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui OOYyYaromMXCs C OTPaHMYEHHBIMA BO3MOXKHOCTSMU 3/I0POBbS: YMEHHE
OPUMEHSTh 3HaHWS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX TO3HAHHs BEIIECTB U
XUMHUYECKUX SIBJICHUH;

UIA  clenblX W caa0OoBUAAIIMX —OOydarolUMXCs: YMEHHE HCIIOJIb30BATh
penbedHO-TOUeUHYIO cucTemy oOo3Hauenuit JI. Bbpaitns mis 3anmucu XUMHYECKHUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3iesioB U TeM Bceer KoHTpoJbHBI IIpakTHYecku
o0pa3oBaTe/bHbI
n NMPorpamMmbl 0 € padoThl e padoThbl
e pecypchbl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Baxkueiime noHsaTus
Y 3aKOHBI XUMUH.
Ilepuonnueckuii
3aKOH U
Ilepronnueckas
1.1 P 8
cucrema
XUMHYECKHUX
JJIEMEHTOB B CBETE
YUEHUS O CTPOCHUU
aToMa
1.2 CrpoeHue BeniecTBa 6 1
XuMU4YecKue
1.3 )
peakuuu
1.4 PactBops! 5
DIEKTPOXUMUYECKU
15 P 3
€ peakiuu
Hroro no paszneny 27
Paspnen 2. Heoprannueckasi XuMust
2.1 Merannbl 2
2.2 Hemerambt 4 1
Hroro no pa3zneny 6
Paznen 3. Xumus 4 :Ku3Hb
3.1 XUMHUS U )KU3Hb 1
Hroro mo pazneny 1
OBIIEE KOJIMYECTBO
YACOB 110 34 2 3

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

11 KITACC

Ne
n/ Tema ypoka
n

KoaunuecTBO 4acoB

Bce
ro

Kounrtpousn
HbIE
padoThI

IIpakTHyec
KHe padoTbl

Jara
H3y4eH
U

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJib
HbIe pecypchl

AtoM. XHMHYECKHI
ajieMeHT. M30TOomHI.
[IpocTteie U crnoXHBIE
BeIlleCTBa

05.09

3aKOH COXpaHEHUS
Macchl BEIIECTB.
3aKOH COXpaHEeHUs U
MpeBpaIICHUS
SHEPTUH MPU
XUMHYECKHX
peaxIusx.

12.09

3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB.

19.09

[Tepuonnueckuii
3aKOH u
nepuoAnyecKast
CHUCTeMa XUMHYECKUX
snemento J[. W.
Menneneesa.

ATOMHBIEC OpOUTAIIH.
S-, P- 2JIEMEHTHI.
Ocobennoctu
CTpOCHHS
AJIEKTPOHHBIX
000J10Y€EK aTOMOB
MaJIbIX TIEPHO/IOB.

OcobeHHOCTH
CTpOCHHS
ANEKTPOHHBIX
000JIOUEK aTOMOB
MEePEXO0THBIX
DJIEMEHTOB.
DHepreTu4ecKue
YPOBHH, ITIOJYPOBHH.

26.09

03.10

10.10




[Tonoxenue B
MIEPUOINYECKON
CUCTEME J.N.
Meunneneena
BOJOpOAA,
JJAHTAaHOUJIOB,
AKTUHOUJIOB u
HCKYCCTBEHHO
MOJTYYEHHBIX
3JIEMEHTOB

17.10

BanenTHocTb u
BaJICHTHBIC
BO3MOKHOCTH
aTOMOB.
[Iepunonnueckoe
H3MEHEHHE
BaJICHTHOCTHU H
pa3MepoB aTOMOB.

24.10

10

11

KoBanentHass CBs3b,
€€ Pa3HOBHJIHOCTU H
MEXaHH3MbI
o0Opa3oBaHUsl.
DNEeKTPOOTPULIATENbH
OCTb.

HNonnas CBSI3b.
Katnonsl M aHHOHEI.
CTeneHb OKHCJICHHUS
i BAJIEHTHOCTH
XAMHYECKHUX
9JIEMEHTOB.

Meramnueckas
cBA3b. BomoponHas
CBS3b.
IIpocTpancTBEHHOE
CTPOCHHE  MOJIEKYJI
HEOPraHW4YEeCKUX U
OpraHUYECKHUX
BEIIECTB.

07.11

1411

21.11

12

[TprunnbI
MHOT'000pa3us
BEILIECTB: HM30MEpPHUS,

28.11




TOMOJIOT S,
AJUIOTPOIIHUS.
Breraucnenue Macchl
MpOJYyKTa

peaknuu (KOJu4ecTBa
BEIIECTBa, 00BEMA)
ecln IS ero
MOJTy4YEeHUSs na”
pactBop c
ONPEACIICHHOMN
MacCOBOM JOJIEH.

05.12

13

14

15

Baxueiiue
XUMHUYECKHE 3aKOHBI.
[Tepuoanueckuii
3aKOH u
[Iepnonnueckas
CUCTEMAa XUMHYECKUX
3JIEMEHTOB Ha OCHOBE
YUYEHHUS] O CTPOCHHUH
atomoB.  CTpoeHue
BEILIECTBA. Ypok
MTOBTOPEHUS

KonTpoabnas
paGora Nel 1o
TemaM: «Baxuenmune
XUMUYECKUE 3aKOHBI.
[Tepuonnueckuii
3aKOH u
[Iepnonnueckas
CUCTEMA XUMHYECKUX
2JIEMEHTOB Ha OCHOBE
YU4E€HHUS] O CTPOCHHH
atomoB.  CTpoeHue
BEILIECTBAY.

Knaccudukanus
XUMHUYECKUX PEaKIi
B HEOPraHUYECKOU M
OpraHu4eCcKou
XUMUU.

TennoBoir 3¢ ekt
XUMHUYECKHUX
peaKkuuid.

12.12

19.12

26.12




16

OKUCIIUTEIILHO —
BOCCTAHOBUTEIHHBIE
peaKkiuu.

17

CkopocTh  peakuuu,
€€ 3aBUCUMOCTb OT
Pa3IUYHBIX
¢dakropoB. Karanus.
KaranuzaTtopsl

18

19

20

21

XHUMHYECKOE
paBHOBECHE.
ObpatumocThb
peakuuu.  CriocoObI
CMeEILECHHS
XAMHYECKOr0
paBHOBECHS.
ITpuHIMI Jle-
[MIaTenne.

Crioco05b1
CMeEILEHHS
XAMHYECKOr0
paBHOBECHS.
[Ipunnun Jle-
Iarense.
CriocoObl BeIpaKEHUS
KOHIIEHTPALIUH
pacTBOpOB
Jucconuanus
3JEKTPOJIUTOB B
BOJHBIX  PacTBOpax.
CunbHble W cia0ble
3IEKTPOJIUTHI.
Bonopoansrit
ToKa3aTeib (pH).
Cpena BOJHBIX
pacTBOpOB:  KHUCas,
HEWUTpanbHasd,
IIeJI0YHAs.

22

Peaxmnn HOHHOT'O
oOMeHa B BOIHBIX
pacTBopax.

23

I'mpponus
OpPraHUYECKUX "




HEOPraHUYECKUX

BEIIICCTB.
IM'uaponus

24 OpPraHUYECKUX 51
HEOPTaHUYECKUX
BEIIIECTB.

o5 DIIEKTPOXUMHUYECKU I
pan HaIpsOKECHUN
METAJLJIOB.

[TonsaTre o KOppo3uu

26 | metamaoB. CrnocoOnl
3aIUTHI OT KOPPO3UHU
DneKTpon3

27 | pacruiaBoB u
pPacTBOPOB BEIICCTB
OO6mias

08 XapaKTepUCTHKa U
CIOCOOBI  TTOTYYEHUS
METAaJLIIOB.

OKcuanl u
THJIPOKCHIBI

METaJJIOB CriaBel
MeTaiioB.  PacueTsl
o XUMHYECKHM

29 ypaBHEHUSM,
CBSI3aHHBIC v
MacCOBOM JoJen
BBIXO/a MPOTyKTA
peaknuu oT
TEOPETUICCKU
BO3MOYKHOT'O

30 0O030p HEMETAIIIIOB.
OKcHuIbl HEMETAIOB

31 Kucnoponoconepixka
[[1€ KUCIOThI
OKHCIUTETBHEIE

32 | cBolicTBa a30THOH H
CEpPHOM KHUCIIOT.

33 KonTpoabHas

padora Ne 2 o teme




XUMUKO-
TEXHOJIOTHYECKHUE
MIPUHIIUTIBI
MIPOMBILIIEHHOTO
34  momyuyeHus

METaJUIOB.
[IpousBoacTBo
YyyryHa.
IIpousBoacTBoO cTan

OBIIEE KOJIMYECTBO

YACOB IIO

[TPOI'PAMME

34




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

Xumus. 11 kaace. bazosbiii ypoenb. Pymazurtuc I'.E., ®eabaman @.I'. MocksBa.
IIpocBemenue. 2022

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus. TpenupoBounbie U npoBepo4Hbie padoTsl. 10-11 kaaccwl. Pagenxuii A.M.
MockBa. [IpocBemenue.2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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