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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHUM Ha YypPOBHE CpPEIHETO OOMMIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOOBaHM K pe3ybTaTaM OCBOCHUS
dbenepanibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro oO0miero ooOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapte COO, ¢ yuérom KoHueniuu npenogaBaHusi yaeOHOro
npeaMera « XuMus» B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoit denepanuu,
peaNn3yroNIMX OCHOBHBIE 00pa30BATENbHBIE TPOrPAMMBI, H OCHOBHBIX IOJIOKEHUN
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepaunn Ha nepuon a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MpOrpamMmbl MO XHUMHUH, K OMPEICIICHUIO
oO1eit cTpareruu oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00ydaroUUXCsl CPeCTBAMU
yaebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyanbubie nonoxkeHus ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
CoNepXKaHUs, PE3yJbTaTOB OOydYeHHWs M TPeOOBaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MoJIy4aemMoe BBINTYCKHUKAMHU
00111e00pa3oBaTebHON  OpraHu3alii, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBanHocTH. OHO CIHYXUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GPOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJI0BEKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TpupoaHoil cpene. Peanmsyercs xumudeckoe oOpa3oBaHHE OOyYaromIMXCs Ha
YPOBHE CpeIHEro 00IIero 00pa3oBaHus CPEACTBAMH YIEOHOTO TIpeaAMeTa « XUMUS,
CoJIepKaHUE U TOCTPOEHUE KOTOPOIrO OMpeleNieHbl B MPOrpaMMe MO XHUMHUHU C
yu4€ToM crneuu@uKkd HaykKu XUMHUM, €€ 3HA4eHUs B IO3HAHMM MPUPOJIBI U B
MaTepHaIbHON KU3HHU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH M MPUHLUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEAHEr0  OOIIero
obpazoBanus B Poccuiickoit deneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOylo poJib B
COBPEMEHHOM LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIEM MHpE Kak O €IMHCTBE
OpPUPOABl M YeJIOBEeKa, KOTopoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MUPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOMN YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJa W >KM3HH KaxJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HallpaBlieHA HAa pELICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL 4YEJIOBEUECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENsMA W NPUHIMIAMH CPEIHEro OOIIero
oOpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kiaccrl, 6a30BbIl YPOBEHD
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOIO BKJIKOYEHHs B JKU3Hb COLMYMa, IPOJOJDKEHUSA
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEHI.

CocraBnsitomiuMu  nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmasgs M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWKM 0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
opranndeckon xumuu. GopMUpPOBaHHWE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpopMHpoBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TMOAXOJa K HW3Y4YEHUI0O Yy4yeOHOro wmarepuasa U 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHM, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DIIEKTPOHHBIX
IPeICTaBIICHUI O CTpOeHUH BellecTB. CBeieHus 00 M3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHu. B Kypce  opraHM4Yeckod — XMMHM  MOJYYalOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPEJCTaBICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHMS, O XUMHUECKON PEAKIIVH.

[Ton HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AKTOJIOTHMUECKHE CBEIACHHS O BEIIeCTBAX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE
NEPUOJIMYECKOTr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3ULIUMN,



riy0’ke TOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs AoNoHsAeTCs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJIEp)KaHUS, UMEIOUIMMH KYJIbTYPOJOTHUYECKUNA M TPUKIAIHOW XapakTep. IJTU
3HaHUS CIMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XHUMHUHU C JAPYTMMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKON eI TEIbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHMSI K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUITIOKEHUM XUMUU, TTIOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMPOOJIeMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICITHBATH MHPOPMAIIUIO U IPUMEHSTH €€ JIJIs TOTIOJTHEHUS 3HAHUMH,
pelIeHus] MHTEIIEKTYalbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mpeaMera «XuUMHUS» AAHHOTO YPOBHSI H3y4YEHUS
OpUEHTUPOBAHO Ha (POPMHUPOBAHUE Y 00YUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (PrIIOCOPCKUX WACH, TaKMX KakK: MaTepHATbHOE EIMHCTBO
HEOPraHUYECKOTO U OPraHMYEeCKOro MHUpa, O0YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHEM, TTI0O3HABAEMOCTh MPUPOJIHBIX SBJICHUHN MyTEM IKCIIEPUMEHTA
U pELICHUS MPOTUBOPEUYMI MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
Takke MpodseM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmmane pemenus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0yyJaroumxcsi MpPUHATBIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNPENEICHUI0
COJlep’KaHUs M TOCTPOCHUSA TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIONINX 0a30BOE 3HAUYCHUE JIJISI PA3TIUUHbBIX
BUJIOB JICSITEIIbHOCTU: pEIIeHUs Mpo0JeM, IOMCKa, aHaiau3a M 00padoTKu
uHdopMaIuy, HEOOXOAUMBIX HJii NPUOOPETEHUS] ONbITa MPAKTUYECKON U
UCCJIEI0OBATENBCKON JIESITEIBHOCTH, 3aHUMAIOLIENd Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnomaBaHHs XMMHM Kak Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus, MPU ONPEACIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeAMeTa HampaBleHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HAyKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JeSATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOIMYECKOW TOYKHM 3PEHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied W3ydeHUus
IpeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHU LEISIMU H3y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHUHM KaK  BakHeHIen
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHUE SI3bIKa HAyKHM, YCBOCHHE U MOHUMAHHUE CYIIHOCTH IOCTYIHBIX
0000111eHII1 MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJICHUE C UCTOpUEN UX
pa3BUTHA U CTAaHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINii, HEOOXOIUMBIX I MPUOOPETEHUSI YMEHU I
OpUEHTHPOBATLCS B MHUPE BEIIECTB MU XUMHUYECKHUX SIBJICHUH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOHN U TOBCEAHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHWMHUYECKOTO OSKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30macHOro oOpalleHus ¢ BeECTBAMHU.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA LeJIed U 3a7a4 U3y4YeHUs
peaMeTa B IporpaMMe Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMU TMPHUOPUTETAMH B CUCTEME cpeaHero oOuiero oOpazoBanus. CerogHs B
IpEnoAaBaHUK XUMHUH B OOJIBIICH CTENEHH OTAAETCS MPEIOYTEeHIE MPAKTUHIECKON
KOMIIOHEHTE COJEp)KaHusi OOy4yeHus, OPHEHTUPOBAHHOM Ha IOATOTOBKY
BBIIYCKHHMKA 00111€00pa30BaTEIbHON OpraHu3alyu, BIIAJCIOUIET0 HE HaOOpOM
3HaHWW, a (QYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIHOCOOAMM U YMEHHUSIMHU
AKTUBHOTO MOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEANbHOW JKU3HU JJIS PELICHUS
PaKTUYECKUX 3a]a4.

B cBsi31 ¢ 3TUM IIpU U3yYEHUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIIEE 3HaUCHHUE
IPUOOPETAIOT TAKUE LIEJU U 3a/1a4H, KaK:

amanrtanusi 00yJarommxcs K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMupOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pELIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BELIECTBAMM U UX
IPUMEHEHUEM;

dopMupoBaHre y OOy4aroUmIMXCs KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHHUBEPCAJIBbHOE 3HAYEHUE IS PA3JMYHBbIX BHJIOB
JESATEIbHOCTH: PelIeHus Mpo0jeM, OUCKa, aHalu3a U 00pabOTKU MH(pOpMaLuy,
HEOOXOUMBIX 1J1 IPUOOPETEHHUS OIBITA IEATENBHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHUH, a TaKXKe JUIsl OLEHKU C IMO3ULUNA 3KOJOTMYECKOU
0€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB HAa OpPTraHU3M
YeJIOBEKA U IPUPOJHYIO CpENy;



pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
IKCMIEPUMEHTA,;

BOCIIUTaHUE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpaBJICHHOCTH XWUMHUH, €€ BaXXHOM POJM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOJIONOIB30BaHNUS, IOTIOTHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex)HOTro
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM I NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnom mnane cpeaHero oo6miero oOpa3oBaHUS MPEIMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEAMETHOUN oOnactu «EcTecTBeHHO-HAYYHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMUU, HA 0a30BOM YPOBHE
cpemHero oo1miero oopasoBanus, coctapiseT 68 dacos: B 10 kinacce — 34 gaca (1 gac
B Henelnto), B 11 kiacce — 34 gaca (1 yac B Heneoio).



COJEP KXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPTAaHNYECKON XUMUM

[IpenmMer oprannueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHAIOB. Te€opus CTPOEHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE T0JI0KEeHUS. CTPYKTYpHBIE (POPMYITbI
OpraHWYecKUx BemiecTB. [omoiorusi, wuzomepus. XuUMHUECKass CBA3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kinaccupuUKaMU OPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaTuyeckas) M TpUBHAJIbHBbIC Ha3BaHUSA
BaKHEUIIUX MPEJCTABUTENCH KJIACCOB OPraHMUECKUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
03HaKOMJIEHHE ¢ 00pa3amMu OPraHMYECKUX BEMIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIOICHWE W OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUIaBjieHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psfa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHUE B TMPUPOJE, TOJy4YeHHE U
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psiji. ITUIICH U MPONUIECH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATALMU, OKHUCJICHUS U
MOJINMEPHU3AIINH ), TOJTyYeHUE U TPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psijl. AlleTHIICH
— TMPOCTEHIIMA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue Hu
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FAJIOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHECHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NUECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMsSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoyueHue u npumenerue. TOKCUIHOCTb apEHOB.



I'eneTnyeckast CBsSI3b MEXIY YIVIEBOJOPOAAMH, NMPHUHAMIEKAIIMMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTKu HEeTH:
IEPErOHKAa, KPEKUHI (TEPMHUYECKHH, KaTaJuTUYeCKWil), nuposn3. IIpogyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €Tr0 MepepadOoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3liaMy I1acTMace, KayuyyKoB M pe3uHsl, kosutekunu «Hedtb»
U «YToJIb», MOJAEIUPOBAHAE MOJIEKYJ YIJTIEBOJOPOJIOB M IaJOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUYECKON pabOThl: OMyUYeHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OAHOTO U3 UCXOHBIX BEIIECTB MM MTPOTYKTOB PEAKIIUN).

Kucaopoacoaepxaniue opranuyeckue coeJUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHUMUYECKHE CBOMCTBA (pPEaKIUM C aKTUBHBIMH METaJUIaMH,
raJIoT€HOBOJIOPOIAMH, TOpPEHHUE), IpPUMEHEHHE. BoJoponaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBMEe METaHOJIa M ATaHOJIa HA OPraHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTHL. ODTUJEHIVIMKOAb M  T[JIMIEPUH: CTPOCHHE,
¢uznueckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl PEakls Ha MHOTOaTOMHble cnupThl). [leficTBue Ha
opraHusM uesoBeka. [Ipumenenue rimueprusa U 3THIICHIJIKOJIS.

deHon: cTpoeHHE MOJIEKYNbI, (U3NYECKHE U XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemouwvl. DOpMaNBIETHA, AaUECTAIBICTHA: CTPOCHHUE,
(¢u3znuecKkue U XMMHUYECKUE CBOMCTBa (pEeaklLMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OmHOOCHOBHBIE ITpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3nvecKre 1 XUMUYECKUE CBOWCTBA (CBOMCTBA, O0IIKE s
KJ1acca KMCIIOT, peaklysl dTepuduKalnun), noirydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KHUCIJIOTHI KaK MPEACTAaBUTEIM BBICIINX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cioxHbIX 3¢upos. XKupsl. I'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCU(UKalus  yIJIEBOJOB  (MOHO-, JU- H
nosicaxapuabl). ['oko3a — npocTelimii MOHOCaxapH1: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUUECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(Il), okucienne amMuadHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBiieHue,
Opo’keHue TII0KO3bl), HAaX0XKICHHUE B IPUPO/IE, IPUMEHEHHE, OMOIOTHYECKas POJib.
dorocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noinumepbl. CTpoeHue Kpaxmaia u
HeuroNo3bl.  Pu3nyeckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUApOJIu3,
KaueCTBEHHAs PEaKIHUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX IMpEeBpaIlCHU:
pOBE/ICHHE, HAONIOJICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanga € HOIOM),
IPOBE/ICHHE MPAKTHUYECKOU paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Borunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIIMH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHMUS.

AMUHOKHUCIOTHI Kak aM(QOTEepHbIE OpraHuYecKue coeAuHeHus. PU3nYecKue u
XUMHUYECKHE CBOWCTBA AMMHOKHMCIOT (Ha OpuUMeEpe IiuiuHa). buosornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHenus. IlepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THAPOJIU3, ACHATYpallns, KAYECTBEHHbIE PEAKIINU Ha OEIKU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
HaOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OElIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIUS U MOJTUKOHIEHC Al

OKCIepUMEHTAIbHBIE METOJbl H3yYEeHHUS BEHIECTB U HMX MPEBpAICHUN:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMEeTHBIX CBSI3el MPU U3YYEHUN OPraHUYECKON XUMHUU B
10 kmacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATHUA: SIBICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAlU3, CHHTE3, KIacCH(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTIMPOBAHUE.

dusmka: wmarepusi, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
DHEPTreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MYECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboToCHUHTE3, OHMOJOTMYECKH AaKTHUBHBIC BellecTBa (OCNKHU, YIJIEBOABI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepaibl, TOpHbIE MOPOJbI, MOJIE3HbIE UCKOMAeMble, TOILTUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE MpenaparThbl, MaTEpUAIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 3neMeHT. AToMm. Snpo aroma, H30TONBI. DJIEKTPOHHAs
0007104Ka. DHEpPreTUUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOuUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalnsi aTOMOB.

[lepnognueckuii 3aKoH u [lepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux dyiemeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpyHmamM U MEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsSI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsipHas W MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLUenTopHbli). BomoponHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATENBHOCTb.
Crenenb okucieHrs. IOHbI: KATUOHBI M1 AHUOHBI.

BemecTtBa  MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. |HMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.



[IonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas noJis BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHU4YEeCKUX COCIMHEHU. Howmenxkarypa
HEOPraHMYECKUX BEIIECTB. [ eHeTMyeckas CBSI3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknus. Krmaccudukamuss XUMHUYECKHX — PEAKIUHd B
HEOPraHUYECKOM M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHS] MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH IPU XUMHYECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [laTtense.

Dnextponutrueckas aucconuanus. CuiabHbIC U cliadbie d5eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJasl, HEUTPaAJIbHAs, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEIIECTB W HMX NPEBpAIICHUN:
nemoHcTpanus Tabymn «[lepuoanyueckas cucremMa XxuMudeckux 3meMenToB JI. 1.
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEMIETOK, HAOMIOeHUE U
OMHUCaHUe JEMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TIOMOIIFIO YHUBEPCAITBHOTO MHANKATOPA, PEAKIIMA HOHHOTO 00OMEHa), TPOBEICHNE
PaKTHUECKON paboThl «BnusiHue pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON
peaKuum.

Pacuérurlie 3amayn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCITOJIB30BAHUEM MTOHATHUS «MaccoBas IO
BEIIECTBAY.

Heopranuuyeckasi xumust

Hemeramnel. Ilonoxenue HemerasuioB B Ilepuomnueckon — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA IpUMeEpe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEPbl, a30Ta,
dochopa, yriepoga U KpeMHHSI) W HMX  COEAUHEHHM  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IppMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCITMHEHUM.

Meramisl. [lonoxenue meramnos B llepuoguueckon cucreMe XMMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O6mme gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUYECKUH PsI/l HAIIPSKEHUI METaJIOB.



XUMUYECKHE CBOWMCTBA BAKHEWIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OOmue cnocoObl monmyueHus: MeTawioB. [IpuMeHeHne MeTalIoB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHHUs BELIECTB W MX IPEBPALLCHHIA:
U3y4eHHEe KOJUIeKuun «MeTamibl U CIUIaBb», 00pa3l0oB HEMETAJUIOB, pPEIICHHE
DKCIIEPUMEHTATILHBIX 3a7a4, HAaONIOJICHWEe W ONHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U 1eJI0Yel, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amayn.

Pacuérel maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOIO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus U KU3Hb

Ponp xumum B 00€CIEUEHUM SKOJOTMUECKOM, PHEPIeTUUYECKOM M MUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHLUIIAX  MPOMBIILIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHANOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaiibl JJs 3JEKTPOHUKH, HaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuUMHSIT W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, paBuia 0€30MaCHOTO UCIIOIB30BAHUS MPENapaToB OBITOBOM XUMHUU B
MIOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIe CBSI3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  M3yYCHUH OOImeH W
HEOPraHMYEeCKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHHA, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumoTes3a, 3aKoH,
TEOpWs, aHalu3, CHUHTE3, KiacCUUKAKA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.

@duznka: MaTepusi, IHEPTHS, MACCa, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKHE BETUUYMHBI U €IMHMIIBI MX
U3MEPEHUS, CKOPOCTb.



buonorus: knetka, opraHm3M, OdKOCHUCTeMa, Oumocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MTOPOJBI, MOJIE3HbIE UCKOTIAeMbIE, TOILTUBO,
PECYPCHI.

TexHOJMIOrus: XHUMHUYECKass MPOMBIILICHHOCTh, METaJUIyprusi, IPOU3BOJACTBO
CTPOUTEIIBHBIX MAaTepUajoB, CEIIbCKOXO3SHCTBEHHOE TPOU3BOACTBO, ITHINEBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIperapaToB, IMPOM3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHAsOB,
9JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30OBOM YPOBHE CPEJHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToaudyeckodl OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OO0IIEero
00pa3oBaHUsl SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHM MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BHIIEICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIMU K OOYUYEHHIO;

L[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[ETN U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WJeaJaMHd POCCHICKOTO TPa)KTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOPMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESATEIHHOCTU
00y4aromuxcs Mo peanu3aiy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIEe B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAOKEHUS K 3aKOHY W MTPABOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U TMpaBUiiaX MEXKIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITENIbHOCTH MPU CO3JaHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX U TO3HABATENbHBIX 3324, BHIITOJHEHUU XUMUYECKIX
HKCMEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATIU3E Pa3IUUYHbIX BUJOB YUYEOHOU NEATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBCHHON XUMUMU;

YBOXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAaONIONEHUN, KPOMOTIUBBIX  OKCHEPHUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCTIEAYIONIEM aHAIU3E
uH(dOpMAaIUK O EPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3JI0pOoBOro U Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOU J1€ATEIbHOCTH;

NOHMMAaHHSA UEHHOCTH TPaBWJI HWHAMBUIYAJbHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJICH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypeHUS1);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
JEeSTENIbHOCTH, OOLIECTBEHHO TOJIE3HOH, TBOPUECKOM M  JPYrMX BHIAX
NEesTEIbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE Yy4yacTUE€ B PEIICHUM MPaKTUYECKUX 3ajad
COIMAJIbHON HAIpaBJIECHHOCTH (B paMKaxX CBOEro KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3IuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpOo0JieM, BIMSIHUA
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJIHON U COLUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO PUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCIIIMX BpEl OKPYXKaroLEen
IPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOIArONMpPUSATHBIE SKOJIOTHUECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OIBITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHHs €€ poid B
(GbOopMHpPOBAHUM PALMOHATIBHOTO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBiieHuss 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPUPOAbI U YellOBeKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH NPOOJIEM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIMBWIN3ALMN: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U Ba)KHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAJIbHOMW KYJIbTYphl, PEIICHUH T[JIOOANbHBIX MpoOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPY/Ja M KOJOTUYECKH KOM(POPTHOM KU3HU KaKIOT0 WiieHa OOLIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAlOIIero Mupa u



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYSHHSI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM00Opa30BaHMIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B pa3lIMYHBIX cepax MmpodecCuoHaIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3ysbTaThl OCBOSHHS y4eOHOro mnpeaMera «XUMHsS» Ha
YPOBHE CpeaHero o0Iero o0pa3oBaHms BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe MOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U croenupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
IPOILECC, CUCTEMA, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOMIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHUE);

yHUBEpCallbHbIe yueOHble NEHCTBHs (II03HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (hyHKITMOHATLHON
IPAaMOTHOCTH M COIMATTLHON KOMIETEHITUN 00YyJarOIINXCS;
CIIOCOOHOCTH o0yJaroIxcs UCITOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBUS B IO3HABATEIbHON U COLMAIbHOU MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHBIMH
JeCTBUSIMM:

1) 0a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyalIH3UpPOBaThH  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJI30BaTh IIPU OCBOCHWUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJIITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCIIOJIP30BATh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpATh OCHOBAaHWUS W KPUTEPUH JJIs KJIacCH(PUKAIIMA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIECJACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUT
3HaK (CUMBOJI) DJIEMEHTa, XUMUYecKast popMylia, ypaBHEHIUE XUMUUECKON PEaKIIuu
— MpHU pPEIICHUHU Y4YeOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBAThH LIEJIU U 3a/1a4U UCCIIETOBAHMS, UCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIOTE3Bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOA0M
mporiecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O IPOJIEITaHHON padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NESATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ naopmanueii:

OpUEHTHUPOBATHCA B PA3NUYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJisIpHasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTEpHETa), aHamu3upoBaTh WH(POPMAIUMIO PA3IMYHBIX BUAOB B (HOpM
IIPEICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMynIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPHU MOUCKE U
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (HOpPMY  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IPHU PabOTE C XUMUYECKON
uHpopMalen: TPUMEHITh MEXNpeIMeTHbIe ((hU3NYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPhl, HOMEHKIIATYPY;

UCIIONB30BaTh U NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUanora u/miu
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENBHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HMCCIIEJOBAHUIO CBONCTB
U3y4aeMbIX BEIECTB, peaju3aluu y4eOHOro MpoeKkTa U (hopMyaHpoBaTh BHIBOJIBI
o pe3yjibTaTaM MPOBEAEHHBIX HCCIECIOBAHMNA MYTEM COTJIACOBAHMS TO3MUIMIA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

Ogj1aleHHe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBIATh CBOIO TMO3HABaTEIbHYIO
JeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeIIaraeMblii aJroOpuT™M ACUCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJay, BbBIOMpaTh HauOoliee
b deKTUBHBIN Ccrnoco0 HMX peueHuss ¢ Y4ETOM TMOJY4YeHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTPAKAIOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIEHUN IPUPOJIBI,



B (opMHpOBAaHUM MBIIUICHUSA W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /AJIsl PEelIeHUs] MPAKTHUECKHUX 3a7a4 U SKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOTHOMN CPEAE;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HaHMWI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIME MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, O3JIEKTPOHHas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XMMUYECKas]
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHas), MOJIb, MOJSIpHas
Mmacca, MOJISIpHbIN 00BEM, YIIIEpOHBIN CKENET, (PyHKIMOHAIbHAS TPYIINa, paauKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI U
a30TcoAepXkKalllue COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUS
opranndeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHWMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKallie B OCHOBE ITOHMMAaHMs NPUYMHHOCTH M CUCTEMHOCTHM XHUMHUYECKUX
ABJIEHUH, (PAKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAHUM BAKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHaBIMBaTh UX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUU COCTaBa, CTPOCHHMSI U MPEBPALIEHUI OPraHUYECKUX COCAUHEHUM;

c(OpMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
COCTaBJICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(GopMysl OpraHMYECKHMX BEIIECTB U YypPAaBHEHUH XHMMHUYECKUX pEakLui,
U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHX BELIECTB AJI MIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMICKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONpEAeIEHHOMY
KJIacCy/Tpynmne COeIMHEHUN (yriaeBOJOpPOAbI, KHUCIOPOA M a30TCOAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAWTH TPHUBUAIBHBIC
Ha3BaHUS OTACIIbHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MPONWIEH, AalleTHIIEH,
ATWJIEHIJIMKONb, TJMUEPHUH, (eHOoJ, QopMalbIerusl, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, KpaxMaJ, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpENesTh BHIbl XUMHYECKOW CBSI3HM B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHATHh IOJOXKEHUS TEOPUM CTPOCHHUS
opranuueckux BemectB A. M. byTiiepoBa /st 00bsICHEHUS! 3aBUCUMOCTU CBOWCTB
BELECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS] MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh COCTAB, CTPOCHHE, (DU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENCH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BELIECTB (METaH, 3TaH, TUJIEH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH301, METaHOJI, 3TAHOJ, STUJICHTJIMKOJIb, TJIULEPUH, HEHOI,
alleTalb/IeTU, MypaBbiHasi U YKCYCHAasl KUCJIOTHI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMHUHOYKCYCHAasl KUCJIOTA), WILIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXAY HUMHU
YPaBHEHUSAMU COOTBETCTBYIOIIMX XHMMHUYECKHUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hopMmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPaA0OTKU U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB NEPEepadbOTKH;

c(hOPMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIM NPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJECTh CHUCTEMON 3HAHWNA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHUH MPU U3YYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUH (HAONI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHUUYECKHE 3HAHUSA JUIsl MPUHITHS PpEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUJIA MOJb30BAHUS XUMUYECKON
NOoCyJI0l ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHUus c
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOPMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMIOITHATH XHUMHYECCKUN
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTaHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEIECTB,
JeHaTypauus OEJIKOB MPU HArPEBAaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIAMH TEXHUKH OE30MaCHOCTH MpU OOpalEeHUH C BELIECTBAMU U
1a00paTOpHBIM  000PYIOBaHUEM, MPEACTABIATH PE3YIbTAThl  XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alKuCH YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUN U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB;

cOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJU3UPOBATH XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelICcTBa MacCOBOM
uHopmaruu, UHTepHeT 1 a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWiia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpAaHEHUS CBOETrO 3[0POBBS U OKpY)KAIOIIEW MPHUPOAHON Cpeibl, 0OCO3HABAThH



OINACHOCTh BO3JCHUCTBUSI HA KWBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMepax CrmocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEOHOIO BO3JCHUCTBUS HA OPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUN;

JUISL  CIeNbIX M CHa0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHur JI. bpains aisa 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas M HeopraHMYecKas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ IPEJCTABICHUNA: O XUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XMMHUHU B I03HAHUU SBJICHUN IPUPOBI,
B (OopMHpOBAaHUM MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
TPaMOTHOCTH, HEOOXOAMMOM AJIsi PEIICHUs] MPAKTHUECKHUX 3a7a4 U SKOJIOTHUECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpenE;

BJIQJICHUE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIlue MOHATUA (XMMHYECKUH AJIEMEHT, aToM, M30Tom, s-, p-, d-
AIIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIEHTHAs1, MOHHAs!, METAJUIMUECKasl, BOAOPOIHAs ), KpUCTAININYECKas PELETKA,
TUIBl  XUMHUYECKUX  PEAKLUH, pPacTBOp, DJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IIEKTPOJIUTUYECKAs JUCCOLMALMSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pEakUUH, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHUs
NEKTPOJIMTUYECKOM aucconManuu, nepuoanyeckur 3akoH J[. M. Menneneesa,
3aKOH COXpPAHEHUS! MacChl BEILECTB, 3aKOH COXPAHEHMS U IPEBPALICHMs SHEPIUU
OpU XMMHUYECKHUX pEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BbIK XHMHH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIKALUIME B OCHOBE IMOHUMAHUSA NPUYMHHOCTH HU
CUCTEMHOCTH XHUMHUYECKHX SBJICHHM, (PAKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U O€30I1aCHOM HCII0JIb30BaHNU BaXKHEHUIINX HEOPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEI0BEKa,;

c(OPMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX PEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MAJIs
cocrtaBiieHUs: (OpMyJl BELIECTB U YpPaBHEHUHM XMMHMUYECKHUX  PEaKLM,



cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/A, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJ€HTHAsl, MOHHAs, META/NIMYECKasi, BOJOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BeIlleCTBA (aTOMHAs, MOJEKYJspHas,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHCHM;

c(hOpMUPOBAHHOCTD yMEHUH yCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNPEACIEHHOMY KJIacCy/TpyIIe
COEAMHEHUN (TIPOCThIE BEHIECTBA — METAJJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DyHKITUU;

c(hOPMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xuMuueckux anemeHToB [[. M. MeHneneeBa, MCHOJIB3ysl TOHATHS «s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN, «IHEPTETUICCKUAE YPOBHIY», O0OBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMUMHUYECKUX 3JIEMEHTOB M MX COEJUHEHHI MO MepuojaM u
rpynmam [lepuoandeckon cuctembl XuMuueckux 3eMeHToB . . Menneneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPAKAATh CYUIECTBOBAHME T€HETUYECKOW CBS3U MEXJYy HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUK;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKUE PEAKIMH I10
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
b (dexTy peaknuu, W3MEHEHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 00paTMMOCTH
peaKklny, y4acTUIO KaTalu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHHS PEAKIMN Pa3IAIHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4UThIBas
YCIIOBUSL, TIPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA,;

c(hOPpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONTNE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PAaCIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIECTB;



c(hOpMUPOBAHHOCTh yYMEHHUH PACKphIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ATUX PEaAKLNM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT pa3auyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepPU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOLIMX HAyYHBIX MNPUHIIMINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BAaHUEM
MOHATHS «MacCOBas JI0JIS BEIIECTBA B pAaCTBOPE», 00 BEMHBIX OTHOIICHH Ta30B MPHU
XUMHUYECKUX PEAKIHUAX, MACChl BEIIECTBA WJIM 00BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUX B pPEaKlUU
BEIIECTB, TEIIOBOTO 3¢ (}eKTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIA MOJIb30BAHUS XUMUIECKON
NOoCyJI0l ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe IpaBuia OOpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUM C MHCTPYKUHUSIMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpPMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMOITHATH XUMHYECCKUUN
HKCIIEPUMEHT (pa3jioKeHUEe MEePOKCHIa BOAOPOJAa B MPUCYTCTBUM KaTalM3aTopa,
ONpeNieJIeHUE Cpellbl PacTBOPOB BEUIECTB C MOMOILNBIO YHHUBEPCAIHLHOTO
UHMKATOPA, BIUSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE pEeakiuu Ha cyinbdar-, kapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TeMaMm «Metamiby U «HemeTramib»y) B COOTBETCTBHM C MpPaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U POPMYIMPOBATH BBIBOIBI HA OCHOBE ATHUX
pE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(oOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOMU
KOMMYHUKaIuu, IHTepHeT U ApyTHx);

chOPpMUPOBAHHOCTh ~ yYMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1eJecCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 370pPOBbA MU OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUS HA KUBbIE OPTraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs



cvbicn mokaszarens [IJIK, moscHaTh Ha mnpumepax crnocoObl YMEHBIIEHUS W
PENOTBPALICHUS X BPEIHOTO BO3EHCTBHS HA OPraHU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHHA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHMS BELIECTB HU
XUMUYECKUX SIBJICHUMN;

JUIS  CIIETIBIX M CJIAa0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBO 4acoB

Bcero

JyiekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU

Crpoenune atomoB. [lepuognyeckuit
3akoH u [lepuoanueckas cucrema

I XUMHYECKHX 371eMeHToB [1. . 3
MenneneeBa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
BEILIECTB
1.3 XUMUYECKUE PEaKIINU 6
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertanbl
2.2 Hewmeramis
53 CBsi3b HEOPraHUYECKUX U )
OpraHUYECKUX BELIECTB
Hroro no pazneny 17
Pa3znea 3. XumMusd u :KN3HbL
3.1 XUMUA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcsbl

XUMHUYECKUH IEeMEHT. ATOM. DIEKTPOHHAs
KOH(UTrypanus aTOMOB

[Tepuoanueckuii 3akoH u [leprnonnueckas
cucTeMa XMMHUYECKUX 31eMeHToB J[. 1.
MeneneeBa, uX CBsI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX AJIEMEHTOB M UX COEIMHEHUI MO
rpynmnam 4 nepuojam. 3HaueHue
MEePUOINYECKOr0 3aKOHA U CUCTEMBI
XuMHYeCcKuX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKHU

CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€
BUAbI; MCXaHU3MBbI 06p830BaHI/I$I KOBAJICHTHOM
cBs3u. BogoponHas cBsi3b

BajieHTHOCTB. DJIEKTPOOTPUIIATETLHOCTb.
Crenenn okuciaenus. BemecTa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOCHUS




[TonsTue o gucniepcHbIx cucreMax. ictTuHHbIE
Y KOJUJTOUHBIE pacTBOPBI. MaccoBas 10s
BEIIIECTBA B pAaCTBOPE

Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, Pa3INYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHWYeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MAacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBpAICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuyu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «Bnustaue
Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUm»

11

DJeKTpouTHYECKas Aucconuanus. [lonarue o
BOZIOpoAHOM Moka3zarene (pH) pactopa.
Peakiuu nonnoro oomena. ['maponus
OPTraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHEBIE pCaKkmuu.
[TonsiTrie 006 31EKTpOIK3€E PACIsIaBOB U
pacTBOPOB coJieit

13

KonTtponsHas pabota no pazneny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHHN»

14

Mertamibl, ux nosnoxxenue B [lepuoanueckoit
CHCTEME XUMHYECKUX 3eMeHToB J[. 1.




MemieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3ndeckrue CBOMCTBA
METAJIIOB

CnnaBbl METaIOB. DJIEKTPOXUMHUUYECKUN PSIZL

15 HaIPSHKEHUN METaJUIOB
XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAILJIOB

16 (HaTpWii, KK, KaIbIi, MAarHAM,
QIIOMUHUI) U UX COEAMHEHHH

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEeTMHEHUN

13 XuMHUYeCcKHe CBOMCTBA IIMHKA, JKeJe3a U UX
COEIMHECHUI
[IpaxTuueckas padota Ne 2. "Pemenue

19 DKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«Metamisi»"
Hewmeramnsl, ux nonoxxenue B [leprnoanueckoi

20 CHCTEeME XUMHYECKuX 3eMeHToB JI. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB
®dusnyeckue CBONCTBa HEMETAILIOB.

21 AnnoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u yriepoia)

2 XHUMHUUYECKUE CBOMCTBA IAJIONEHOB, CEPhI U UX
COEIMHECHUI

3 XUMHYECKue CBOMCTBA a30Ta, hocodpa u ux
COEIMHEHUI

24 XUMHUYECKUE CBOMCTBA yIJiepoia, KpeMHUS U

UX COEOUHEHUN




25

[IpuMeHeHne Ba)KHENIINX HEMETAIIIIOB U UX
COETMHEHUN

26

O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
Teme «HemeTamnsl». BerauciaeHnus mo
YpaBHEHUSM XUMUYECKUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktrueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
"Hemertanmst"»

28

KoHnTtponbHas pabota mo temaM «MeTayisl» 1
«Hemertaiuib»

29

Heoprannueckue u opraHn4eckue KUCIOTHL.
Heoprannueckre u opraHnyeckue OCHOBaHUS

30

AMpoTepHbIe HEOPraHUYECKUEe U
opraHuveckue coenuHeHus. I'enerTnueckas
CBSI3b HEOPTaHMYECKUX U OPTaHHUYECKUX
BEILIECTB

31

Ponp xuMuu B o0ecIieueHuH KO0 HUSCKOI,
YHEPreTHYECKOH U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MCIUITUHBI

32

[IpencraBnenns 00 0OMUX HAYYHBIX
MIPUHITUTIAX TIPOMBIIIICHHOTO TTOTYyYeHUS
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MUpE BELIECTB U MaTEPHATIOB

34

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

Xumus, 11 xknace/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
Axrmmonepnoe obmectBo «M3mgatenbetBo «IIpocBemenner

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

l.

2.

3.

O. C. T'abpuensu u ap. Xumus. 11 knacc. ba3oBslii ypoBeHb. MeToaudeckoe
nocooue.

O. C. Tabpuensn, C. A. CnankoB. Xumus. 11 kmacc. ba3oBbiil ypOoBEHb.
PaGouas tetpanp.

O. C. TI'abpuensn, 1. B. Tpury6uak. Xumus. 11 knacc. ba3oBbliif ypoBeHb.
[IpoBepoyHbIE U KOHTPOJIbHBIE PAOOTHI.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.

http://www.alhimik.ru [IpencraBiensl cienyroume pyOpUKH: COBETHI
aOWTYpUEHTY, YUYUTEII0 XHWMHUHU, CIPABOYHUK (OUeHb OOJbImas moadopka
TaOJIUI ¥ CTIPABOYHBIX MaTepUaNIOB), Bec€nasi XUMHUs, HOBOCTH, OJIUMITUAbI,
KyHCTKaMmepa (Macca MHTEPECHBIX HCTOPUUECKUX CBEJICHUN)
http://www.hij.ru/ KypnHan «XumMusi u XKU3Hb» MOHATHO M 3aHUMATEIHHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOJIUT B HAYKE U B MUPE, B
KOTOPOM MBI )KUBEM.

http://chemistry-chemists.com/index.html SnexTponHsIit KypHan «XUMUKH
U XUMHS». B oKypHanme npeicTaBlieHO MHOXXECTBO OIBITOB IO XHUMUH,
COJIEP)KUTCS MHOTO 3aHMMATENbHON HMH(OpMAaINU, MO3BOJISIONICH YBIEYb
YYEHHUKOB YKCIIEPUMEHTAIBHON YaCThIO MIPEIMETA.

http://c-books.narod.ru JIutepatypa 1o XuMuwu.

http://1september.ru/. XKypnan «llepBoe ceHTsOps» A y4uuteneid U He
TOJIbKO. B HEM TIpenicTaBieHo OOIbIIOE KOJINIECTBO PabOT YICHHKOB, B TOM
YHCIie ¥ UCCIIEeI0BATeNIbCKOTO XapaKkTepa.
http://schoolbase.ru/articles/items/ximiya ~ BcepocCHUCKHMIA  MIKOIBHBIM
MOPTaJl CO CChUIKAMU Ha 00pa30BaTENIbHbIE CAThI IO XUMUHU.
www.periodictable.ru  COOpHUK cTaTei O XHMMHYECKHX DJIEMEHTax,
WJUTIOCTPUPOBAHHBIN SKCTIEPUMEHTaMHU.




HNHTepHeT-pecypc Ha AHTJINIICKOM fI3BIKE

8. http://webelementes.com. CoaepXUT HCTOPUIO OTKPHITUS U OMNHCAHHE
CBOMCTB BCEX XMMHUYECKUX JIEMEHTOB. byJer mosesex st 00ydaronmxcs B
S3BIKOBBIX IIKOJIAX U KJIaccax.
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