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INIOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpPOBHe CpefiHEro o61iero obpa3oBaHHsI pa3paboTaHa Ha
ocHOBe PepepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickon
depnepanyn», TpeOOBaHUM K pe3yjibTaTaM OCBOeHUs defepabHON 00pa3oBaTeIbHOU
nporpammsl cpefinero obimiero obpazoBanusi (POIT COO), npencraBieHHbIX B PeiepaIbHOM
rocyzapcTBeHHOM oOpa3oBaTenbHOM craHaapte COO, ¢ yuérom Konreniyy mpernoiaBaHust
yueOHOTO IpeiMeTa «XHUMUs» B 00pa3oBaTeNlbHbIX opraHu3anusax Poccuiickoit Penepariuy,
peanM3yIolnMX OCHOBHble oOOpa3oBaresibHble IIPOrpaMMbl, ¥ OCHOBHBIX IIOJIOXKEHUH
«Crparernn passButus BocnuTanus B Poccuiickoit ®epepanuu Ha nepuon 1o 2025 ropma»
(Pacnopspkenue [IpaButensctBa PP ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pa3paboTKe IMporpaMMbl MO0 XUMHHU, K OIpefieJieHHIo 00Ieit
cTpaTerud OOy4YeHUs, BOCIMTAHUSI U Pa3BUTHUsS OOYYAIOUIUXCS CpelCTBAaMU Yy4eOHOro
npeameta «Xumusi» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIENTYaJIbHbIE
nosioxxeHnss PI'OC COO o B3auMOOOyCIIOBIIEHHOCTH LieJlel, COJiep)KaHusl, pe3yJsbTaToB
obydeHus: ¥ TpeOOBAHUM K YPOBHIO MOJIFOTOBKU BHITTYCKHUKOB.

Xumuueckoe o00pa3oBaHHe, TII0JIydaeMoe BBITYCKHHUKaMH 00111eo6pa3oBaTeslbHON
OpraHu3aluy, SBJsleTCsl HeoTbeM/IeMOM dYacTbio uX o06pa3oBaHHOCTH. OHO CIIy>XUT
3aBepIlaIOIUM 3TAllOM pealM3alliy Ha COOTBETCTBYIONEM eMy 0a30BOM YpOBHe KIIIOYeBbIX
[IeHHOCTel, TMPUCYIIMX IeJIOCTHOM CHCTeMe XUMHUYeckoro obpa3oBaHMs. OTU IIeHHOCTU
KaCaloTCsl TTO3HAHUSI 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33peHHs U 00IIei KyIbTyphl
JeJioBeKa, a TaKKe 3KOJIOMYecKd OOOCHOBAHHOI'O OTHOIIEHUWsSI K CBOEMY 3[J0POBbIO U
npupofHo cpefie. Peanmusyercs xumudeckoe obOpa3oBaHMe OOy4alOIIMXCSl Ha YpOBHe
cpenHero obiero o6pa3oBaHusl CpeJICTBAMU y4eOHOro IpeaMeTa «XUMHS», COJlepXKaHUe U
MIOCTPOEeHHe KOTOpPOTO OmpejielieHbl B MporpaMMe M0 XUMUU C YYETOM CHelubUKA HayKu
XMWY, e6 3HaUeHHs B TTO3HAHUM MPUPOJIBI U B MaTepPUAJIbHOM KU3HU OOINeCTBa, a TaKXke C
y4éTOM OOIIKX Iesiel U NPUHIIMIIOB, XapaKTepU3yIOIUX COBpEMEeHHOe COCTOSIHWe CUCTeMbI
cpenHero obmiero obpazoBanus B Poccutickort @efepanuu.

XuMHUs KaK J3JIeMeHT CHUCTeMbl eCTeCTBeHHBIX HayK WrpaeT 0CO0yl0 pojib B
COBpeMeHHOW MBWIN3AIIMH, B CO3TJaHUM HOBOM 6a3bl MaTepUaIbHOU KyJIbTypbl. OHA BHOCUT
CBOY BKJIa/l B GOpPMUPOBaHMe PAllMOHATILHOTO HAYYHOT'O MBIIIIEHUS], B CO3JaHKe I1eJIOCTHOTO
npejicTaBjieHUss 00 OKpYXKalollleM MHpe KaK O e/IMHCTBe HPUPOAbI U 4YeJioBeKa, KOTopoe
¢dbopmupyeTcs B XMMUHM Ha OCHOBe [TOHMMaHUS BellleCTBeHHOI'0 COCTaBa OKPYXKaloIllero MUpa,
OCO3HAHMS B3aWMOCBSI3M MeXJly CTPOeHHeM BellleCcTB, UX CBOHCTBAMH M BO3MOXKHBIMU
00acTsSIMU IPUMEeHeHMs.

TecHo B3aUMONENCTBYSI C [IPYTUMH eCTeCTBeHHBIMH HayKaMH, XUMHS CTajia
HEOTheMJIeMOM 4aCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCJIOBHEM YCIIEITHOTO Tpyla U
KM3HU KaXIoro ujaeHa obmiectBa. CoBpeMeHHass XMMHSI KaK HayKa CO3MjaTeNibHasl, Kak
HayKa BBICOKMX TEXHOJIOTUM HarpaBjieHa Ha pellleHHe TI00albHBIX TPO0JieM YCTOMYHUBOTO
pa3BUTHs YejlOBeYeCTBA — ChIPDbeBOM, JHEpPreTMYeckoW, IHINeBOM, 3KOJOrMYecKou
6e3011aCHOCTU ¥ OXpaHbI 37I0POBBSI.

B cootBercTBUM C 0OImMMH LeSIMM M IIPUHITUIIAMU Cpe/IHero obuiero obpa3oBaHuUs
comepxanue npeamera «Xumus» (10-11 wiaccel, 0a30BbI  ypOBEeHb U3y4eHUS)
OPUEeHTHPOBAHO NIPEMMYIIEeCTBEHHO Ha OOIeKyJbTYpHYIO IOJrOTOBKY OOyYaromuxcs,
HEOOXOUMYI0 WM JUisi  BBIDAOOTKM MHMPOBO33PEHUYECKUX OpPHUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUSI B >KM3Hb COIMyMa, MPOJOJDKEHWs 00pa3oBaHMs B PA3NMUYHBIX 00JacTsIxX, He
CBSI3aHHBIX HEMTOCPeJCTBEHHO C XUMHEH.

CocraBinsomMy TpeiMeTa «XUMHUS» SIBIISIIOTCS 6a30Bble Kypchl — «OpraHudeckas
xumusiy U «O0IIas ¥ HeopraHWYeckas: XUMUS», OCHOBHBIM KOMIIOHEHTOM COZep KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HaYKU: CUCTeMa 3HAHWU 110 HeopraHW4eCKoW XUMUH (C
BKJIIOUEHHEM 3HaHWM U3 00Iel XMMHK) U OpraHudeckou xumuu. PopMupoBaHUe HAHHON



CUCTeMBbl 3HaHUU IIPU U3y4YeHUH IIpefiMeTa obecrieduBaeT BO3MOXKHOCTb pACCMOTPEHUSI BCEro
MHOroo0pasus BellleCTB Ha OCHOBe OOIIMX IIOHATHM, 3aKOHOB U TeOpUI XUMHHU.

CrpykTypa copepxaHusi KypcoB — «Opranudeckas xumusi» u «Obmas u
HeopraHuyeckas XuUMus» CpOpMHpOBaHa B IIporpaMme II0 XMMHM Ha OCHOBE CHCTEMHOIO
[0/IX0Jla K M3y4YeHHI0 ydyeOHOro Marepuasa U oOycilOBJIeHa MCTOpPUYECKM O0OOCHOBAHHBIM
pa3BUTHEM 3HAHWM Ha OIpefleJIEHHBIX TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4ecKon
XUMHUM BellleCTBa pacCMaTpUBAIOTCS HAa YpPOBHE KJIACCUYECKOHM TeOpUM CTPOEHUS
OpraHWYeCKWX COeAVUHEeHWH, a TakXe Ha YypOBHE CTepeoXMMHUYEeCKHUX W 3JIeKTPOHHBIX
IIpeJICTaBJIeHU 0 CTpoeHUH BellecTB. CBelleHusl 06 M3ydaeMbIX B Kypce BellleCTBax HAr0TCs
B Pa3BUTUU — OT YIJIEBOJIOPOAOB /10 CJIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COeJuHeHWH. B
KypCe OpraHM4YecKOM XWMHU II0JIy4aroT pa3BuTHe CHOPMHPOBAaHHBIE HA YPOBHE OCHOBHOTO
obmiero  obpa3oBaHMSI  I[lepBOHAualbHble IIPE/ICTABJIEHUS O XUMHYeCKOM  CBSI3H,
KJIaCCMPUKALIMOHHBIX [IPU3HAKax BelecTB, 3aBUCUMOCTH CBOMCTB BellleCTB OT UX CTPOEHUS,
0 XMMHWYeCKOH peaKIUH.

[Ton HOBBIM yTJIOM 3peHus B NpeaMeTe «XuUMHS» 0a30BOr0 YPOBHS pacCMaTpUBAaEeTCs
V3y4YeHHBII Ha YypOBHE OCHOBHOIO 00Ilero o6pa3oBaHUSl TeOpeTUYeCKHMH MarTepual |
¢dakTOoNOruUecKre CBeIeHHWs O BelleCcTBaX U XWMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B
kypce «O61m1as 1 HeopraHudeckasi XMMUs» 00ydarolMMCS IIPef0CTaBIsIeTCs] BO3MOXXHOCThb
OCO3HaThb 3Ha4YeHHe IIepPUOJUYECKOr0 3aKOHA C OOILIeTeOpeTHYeCKUX U MEeTOLOJIOIMYeCcKUX
MIO3UIMH, IyO)Ke IIOHATb MCTOpPUYECKOe U3MeHeHUe JYHKIMH 3TOr0 3aKOHa — OT
obob11aronieil 10 06bACHAIONIEN U IPOTHO3UPYIOLIEeH.

EnvHas crcreMa 3HaHWM O BaXKHEWIIMX BellleCTBax, UX COCTaBe, CTPOEHUH, CBOMCTBAxX
Y TpUMEHEHWM, a TaKKe O XMMHYEeCKUMX peakIMsIX, UX CYIIHOCTH W 3aKOHOMEepHOCTSX
IpoTeKaHus jonosHseTrcs B Kypcax 10 u 11 kimaccoB anemeHTaMy coiepKaHusl, UMeIoLUMU
KyJIbTYPOJIOTUYeCKMM U IPUKJIQJIHOM XapakTep. JTH 3HaHHS CIIOCOOCTBYIOT ITOHUMAaHUIO
B3aMMOCBSI3M XUMHUHM C APYTMMH HayKaMM, DacKpbIBAaIOT e€ pojib B II03HABaTeJIbHOW U
IIPAaKTHUYeCKOM J1esITeJIbHOCTH 4eJIoBeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBa)XKeHUsI K IIPOIeCcCy
TBOpUeCTBa B 00JIaCTMU TeOpUM U NPaKTUYeCKUX [PWIOKEHWH XUMHH, I10MOTraroT
BBIIIYCKHUKY OPHEHTUpPOBAaThbCSl B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX Ipobremax,
CBSI3aHHBIX C XMMHeH, KPUTHYeCKH OCMBIC/IMBAaTh HWH(OPMALMI0O M IPUMEHSTb e€ [l
IIOTIOJIHEHWsI ~ 3HAHWM,  pelleHUs]  MHTeJUIeKTYajlbHbIX M 3KCIIepUMeHTaJIbHBIX
WCCIIe[IOBaTeJIbCKUX 3anad. B 1ernoM conepkaHve ydeGHOro mpeaMera «XHMHS» JTaHHOTO
YPOBHS U3y4eHHs] OpUEHTUPOBAHO Ha GOpMHUpPOBaHKe y 00y4arolrxcsi MUPOBO33peHYeCKON
OCHOBBI [UIl TIOHMMaHUs GUIOCOPCKUX UJel, TaKUX KaK: MaTepuaJlbHOe eIMHCTBO
HEOPraHW4YeCKOI'0 ¥ OpraHn4ecKkoro Mupa, 06yCI0BJIeHHOCTb CBOMCTB Bell|eCTB UX COCTaBOM
Y CTpPOeHMeM, II03HaBaeMOCTb IIPUPOAHBIX SIBJIEHWM IIyTEM OKCIIepUMeHTa WU PpelleHus
IIPOTUBOPEYMM MeXJy HOBBIMU (aKTaMU M TeOpeTUYeCKWMH IIpe[llOChIIIKaMHU, OCO3HaHUe
pOJIM XUMHMM B pelleHWM OKOJIOTMYeCKUX IpobieM, a Takke IpobseM cOepexxeHUs
SHepreTUYeCKUX peCypCoB, ChIPbsl, CO3[JaHHsI HOBbIX TEXHOJIOTUH U MaTepHasoB.

B mulaHe pemienust 3ajad BOCIMTAHMS, Pa3BUTUS U COLMAIM3alMM 0OyYaromIMXCs
IIPUHSTBIE IIPOIPaMMOM 110 XMMHMM IOJXOABl K OIpefieJIeHUI0 COJlep)KaHUs U IIOCTPOeHUS
IpefMeTa IIpelyCMaTpUBalOT (POpPMHUpPOBaHME YyHHMBEpCalbHBIX Y4eOHBIX JIeHCTBUH,
UMerolMxX 0a30BOe 3HaueHWe I pa3jIMYHbIX BUJOB JleTelbHOCTH: pellleHusi IpobiieMm,
IIOMCKA, aHalM3a U 00paboTku HMH(QOPMalW{, HeoOXOAWMBIX Jisl NpHUOOpeTeHMs! OIbITa
IIPAaKTUYeCKOM U HCCIIe[JOBaTeJIbCKOM JesTeJIbHOCTH, 3aHMMAIolllell Ba)XHOe MeCTO B
[I03HAHUU XUMUHU.

B npakTrke nperosaBaHus XMMHUM KaK Ha YpPOBHE OCHOBHOTO 001iero obpa3oBaHus,
TaK YU Ha ypOBHe CpefiHero oOmero obpasoBaHus, IPU OIpelelleHUH COzepXKaTelbHOU
XapaKTepUCTUKK Iiesleld M3y4deHUs IpefMeTa HallpaBjleHWeM I1epBOCTelleHHOM 3Ha4MMOCTH
TPaJIMLIMOHHO IIPU3HAETCS (POpPMHUpOBaHME OCHOB XHMHUYECKOM HayKd Kak o0iactu
COBPEMEHHOI'0 eCTeCTBO3HaHHS, NPAKTUYeCKOU [1esTelbHOCTH YeJloBeKa U KaK OJHOIO U3



KOMIIOHEHTOB MHPOBOM KyJbTypbl. C MeTOAMYeCKOW TOYKM 3peHHs TaKOM IOJXOA K
olpeJleJIeHUIO IleJie n3y4eHusl pe/iMeTa sIBJISIeTCsl BIIOJIHE OIPaBJaHHbIM.

CorviacHO JJaHHOM TOYKe 3peHUs! [VIABHBIMU LIeJSIMU U3y4YeHUs MpeiMeTa «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBsITOTCS:

e (GdopMHpOBaHUE CHUCTeMbl XMMHYECKHMX 3HAHUM KaK BaKHEHIed COCTaBIIsIoNei
eCTeCTBeHHO-Hay4YHOM KapTUHbI MHPa, B OCHOBe KOTOPOH JIeXXaT KJII0ueBble OHSTHS,
dyHIIaMeHTalbHbIe 3aKOHBI ¥ TEOPUM XWMHUH, OCBOEHMe sI3blka HAayKH, yCBOeHHe U
[IOHMMaHWe CYIIHOCTH IOCTYIIHBIX O00O0OIIeHHH MHPOBO33pPeHYeCKOro XapakTepa,
O3HAKOMJIeHUe C UCTOPUel UX Pa3BUTHS U CTAHOBJIEHHSI;

e (¢dopMHpOBaHUE U pa3BUTHe Ipe/ICTaBIeHUI 0 HAy4YHbIX MeTOJjaX [T03HAHUS BelleCTB
M XUMMYECKHX  peakIui, HeoOXOJUMBIX i  IIpHOOpeTeHUs  YMeHHi
OPUEeHTUPOBAThCS B MUpe BelleCTB M XUMHUYECKUX SIBJIEHUM, MUMeIOIUX MeCTO B
IpYpoze, B IPaKTUYeCKOM U IOBCeIHEBHOM KU3HU;

® Dpa3BUTHE YMEHUM U CHoCOOOB [eSTeIbHOCTH, CBS3aHHBIX C HAOJIOZeHHeM W
00BbsSICHEHMeM XMMHWYEeCKOro OKCIepUMeHTa, COOJofileHreM IpaBuil 6e301acHoro
obpariieHusi C BeleCTBaMHU.

Hapsiny ¢ aTiM, copepskaTesibHasi XapakKTepUCTHKA 1leJiei U 33/1a4 U3ydeHUsl IpeiMeTa
B IIpOrpaMMe IO XWMHUM YTOYHEHa W CKOpPPeKTHpPOBaHa B COOTBETCTBUM C HOBBIMU
[IPUOpUTETaMU B CUCTeMe cpeJiHero ob1iero oopazoBanus. CerojjHs B IpenojjaBaHU XUMUU
B OoJblllel CTeleHW OTAAETCsl TNpeAlloyTeHWe IPAKTUYeCKOM KOMIIOHeHTe COJiepKaHus
oOy4yeHUsl, OpPHMEHTHPOBAaHHOW Ha IIOATOTOBKY BBITyCKHMKA 00Ileo6pa3oBaTesIbHON
OpraHu3alvy, BIAZelolero He HAOOPOM 3HAHUHM, a (PYHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO
ecTb CII0co0aMU M YMEeHHsIMU aKTUBHOT'O TMOJTyYeHUs 3HAaHUM U IIPUMeHeHUsI UX B peajlbHOU
JKU3HU JJIsl pellleHUs] TPAaKTUYeCKUX 3a/1a4.

B cBs3u c oTMM 1npu u3ydeHHWH mpeiMeTa «XHUMHS» [JOMUHUPYIOIlee 3HAaYeHHe
nprobpeTaroT Takue IeJld U 3a/1a4y, Kak:

ajanTanys o0ydYamolUMXCs K YCJIOBUSM [WHAMUYHO pa3BUBAIOIIErocs MHPa,
¢dbopMUpOBaHMe HWHTEJUIEKTyalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO,
COTPYHUYECTBY, CaMOCTOSITeJIbHOMY IIPUHSTHIO TIPaMOTHBIX peIIeHHH B KOHKPETHBIX
>KU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX C BellleCTBAaMU U UX IIpUMeHeHHeM;

¢dopmupoBaHre y 0OydalOMMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUH),
VMeIOIIMX YHUBepcajlbHOe 3HadeHWe /Jis Pa3iMYHbIX BUJIOB JIeSTeNbHOCTH: pelleHus
npobisieM, IOWCKA, aHalM3a U 006paboTky MHPOpMaIuy, HeoOXOIUMBIX AJIs IIPUOOpeTeHus
OIbITA JIeSITeJIbHOCTH, KOTOpPasi 3aHMMaeT Ba)XKHOE MeCTO B MO3HAHMU XUMHUH, a TaKXe IJis
OLIEHKM C TIO3UIMM 3KOJOrMYeckod 6e30MacCHOCTH XapaKTepa BIIMSHUS BellecTB U
XUMHYeCKHX TPOIeCcCOB Ha OPraHU3M 4ejioBeka U IPUPOAHYIO Cpealy;

pa3BUTHe  II03HABaTeNbHBIX WHTEPECOB, HWHTE/UIEKTyaJIbHbIX U TBOPYECKHUX
CcrIocobHOCTer 00y4aromMXcs: CIIOCOOHOCTH CaMOCTOSITEJIbHO IpUobpeTaTh HOBBIE 3HAHUS
[0 XUMUU B COOTBETCTBUU C >XU3HEHHBIMM IOTPeOHOCTSMH, MCIIOJIb30BaTh COBpEMeHHbIe
MHPOPMALIMOHHbIe TeXHOJIOTMU JJIsl TIOMCKa M aHaju3a y4eOHOW M Hay4YHO-TIOMYJISIPHOU
“HPOpPMAILIUK XUMHUUECKOT0 COJlep>KaHMUs;

¢dopMupoBaHMe U pa3BUTHE Y OOYYalOIIMXCS aCCOIMATUBHOTO U JIOTMYECKOro
MBIIIUIEHUS], HAOMIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0CODeHHO
He0OXO/IMMBI, B YaCTHOCTH, P IJIAHUPOBAHUU U IIPOBE/IEHUH XUMHUUECKOTO SKCIIepUMeHTa;

BOCIIUTaHUe Yy OOydYaroIuxcs YOeXIEHHOCTH B I'yMaHUCTHYeCKOM HaNpaBjIeHHOCTU
XUMHM, €8 BaXHOW PpoOJIM B pellleHWH IMI00aJbHBIX IpoOJieM  palMoHAIbHOIO
[IPUPOIOIIOIb30BAHMUS, TIOTIOJIHEHUSI SHEpreTHYeCKUX PecypcoB M COXPaHeHUs! NPUPOHOIO
PaBHOBeCHs], OCO3HAHUS HEOOXOJUMOCTH OepeXHOTO OTHOIIEHHS K IIPUpoJie U CBOEMY
3[OPOBbIO, @ TaK)Xe IIPUOOpETeHUs] OIbITa WCIOJIb30BAHUSI IOJIYYeHHBIX 3HAHUN IS
IIPUHSATHUS TPAMOTHBIX pellleHUH B CUTYaIUsIX, CBSI3aHHBIX C XUMUUECKUMHU SIBJIEHUSIMU.



B yuebHOM mlaHe cpefHero obmiero obpa3oBaHus IpeaMeT «Xumus» 0a30BOro
YPOBHSI BXOJJUT B COCTaB Ipe/IMeTHOM obiiacTu «EcTecTBeHHO-HayYHbIe ITpeIMeThI».

O6111ee 4MCII0 YacOB, OTBEJIEHHBIX JIJIsl U3y4YeHUs] XUMHH, Ha 6a30BOM ypOBHe CpeJJHero
obrero obpa3zoBanus, coctaBisier 68 yacoB: B 10 kiacce — 34 4aca (1 yac B Henenio), B 11
KJ1acce — 34 4aca (1 4ac B Hefieo).



COJEPKAHUME OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTrnyeckye 0CHOBbI OpraHHM4eCKON XHMHH

[Tpenmer opraHM4YecKOM XUMUU: e€ BO3HUKHOBEHWe, pa3BUTHe U 3HayeHue B
II0JyYeHHY HOBBIX BeIlleCTB U MaTepHaJloB. Teopusi CTpOeHHs OpraHu4eCcKuX COeIMHeHUH A.
M. BytnepoBa, eé ocHOBHBIe nosioxeHusl. CTPyKTypHble (pOPMYJIbl OPraHUYeCKUX BellleCTB.
['omostorus, nsoMepusi. XvMudeckasi CBsi3b B OpraHM4eCKUX COeUHEeHUSX — OUHAapHble U
KpaTHbIe CBSI3H.

ITpencraBnenre o0 KjaccupUKallMyd OpraHUYecKWx BemlecTB. HomeHkiaTypa
OpraHWYeCcKUX COeIMHeHW! (chcTeMaTHdecKasl)) W TpUBHAjbHble Ha3BaHWs BaXKHEUIINX
IIpeJiCTaBUTeJIel KJIACCOB OPraHN4eCKUX BellecTB.

OKCIlepUMeHTaJIbHble MeTOJIbl 3y4eHUsI BellleCTB U UX IIpeBpallleHui: O3HaKOMJIeHHe
c obpa3namMu OpraHM4ecKMX BellleCTB M MaTepuaJlaMd Ha MX OCHOBe, MOjleJIMpOBaHue
MOJIeKyJl OpraHUYeCKUX BelllecTB, HabJo[eHre U ONKMCaHKe JeMOHCTPAIJUOHHBIX OIIBITOB I10
IIpeBpallleHUI0 OpraHMYeCKHWX BellecTB IIpM HarpeBaHuM (IJIaBjleHWe, OOyITIMBaHUE U
ropeHue).

YriieBonoponsl

AJKaHBI: COCTaB U CTpOeHMe, TOMOJIOTMYeCKUi psaf. MeTaH W 3TaH — INpoCTeMIIHe
IIpe/ICTaBUTENI aJIKaHOB: (U3NUeCKre U XMMHUYeCKHe CBOMCTBA (peakIMy 3aMelleHus U
ropeHUst), HaXOX/leHre B IIPUpoJie, 0JIy4eHre U IpUMeHeHue.

AJKeHBI: cOCTaB U CTpOeHHe, TIOMOJIOTUYECKWW Ppsii. OTWIeH U IpONWIeH —
IIPOCTEeMINIe IIpe/ICTaBUTeIM aJIKeHOB: (U3MYeCkMe U XMMUYeCKHMe CBOMCTBA (peakiuu
TUJIPUPOBaHUs, TaJlOTeHUPOBaHUs, TUpaTalliy, OKUCIIeHUS U II0JIMMepU3alvy), II0JTydyeHue
Y IpUMeHeHue.

Ankanuenel: Oyraguen-1,3 u MetunbyTanveH-1,3: cTpoeHye, BaKHEeHIINe XUMUYeCKUe
CBOMCTBa (peakius nonuMeprsannu). [lomydyenure cuHTeTHYeCKOro KaydyKa ¥ pe3UHBI.

AJKYHBI: COCTaB M OCOOEHHOCTM CTPOeHHs, T'OMOJIOTMYeCKUd psi. AlleTuleH —
IIPOCTENININN IIpeJiICTaBUTeNIb aJIKMHOB: COCTaB, CTpPOeHHe, (u3ndecKkMe U XUMHUYEeCKue
CBOMCTBA (peakIMy I'MJIPUPOBaHus, raJloreHUpOBaHUsl, I'MipaTalliy, TOpPeHus), Noly4eHre 1
IpUMeHeHue.

Apenel. beHson: cocras, cTpoeHue, pu3sMUeckue U XMMHUYeCKHe CBOWCTBA (peaKIuu
raJIOTeHMPOBaHNs U HUTPOBAaHUS), IOJyYyeHHe U NpuMeHeHue. Tomryon: cocma6, cmpoeHue,
¢dusuueckue u xumuueckue cboticmba (peakuyuu 2anoeeHupobarusa u HUMpoBaHus), noayueHue
u npumeHeHue. TOKCHMYHOCTb apeHOB. ['eHeTmdeckast CBSI3b MeXZY YIVIEBOJLOpOJaMH,
IIPUHAJJIEXKAIUMU K pa3jIMYHbIM KJIacCaM.

[TprposiHble MCTOYHMKM YIJIeBOJOPOAOB. IIpyMponHelli ra3 u nomyTHble HeTsSHbIE
ra3pl. Hedtp 1 eé npoucxoxneHue. Criocobbl nepepaOOTKM HepTH: IleperoHKa, KpeKWHT
(TepMHYeCKUi, KaTaTUTUUECKUI), THposu3. IIpoaykTsl mepepaboTky HePTH, UX IPUMEHEHHe
B IIPOMBIIIIJIEHHOCTH U B OBITY. KaMeHHBII yroJib ¥ IPOIyKTHI ero repepaboTKY.

OKCIlepUMeHTaJIbHble MeTOJIbl 3y4eHUsI BellleCTB U UX IIpeBpallleHui: O3HaKOMJIeHHe
c obpa3umamMy IuUlacTMacc, KaydykoB U pe3uHbl, kojulekiuu «Hedpte» u  «VYromby,
MOJleJIMpOBaHMe  MOJIeKyJl ~ YIJIeBOOPOLOB U  TajloreHONPOM3BOJHBIX, IIPOBelleHue
IIpDaKTHYeCcKOoy paboThl: IIOJTyYyeHue 3THUJIeHa U U3y4eHre ero CBOMCTB.

PacuétHble 3aaum.

Bbruncnenus 1o ypaBHEHMIO XMMHUYeCKOW peakIuM (Maccel, 00bEMa, KOIMYecTBa
VCXOIHOIO BellleCTBa WM IPOAYKTa PeakIMM 10 U3BeCTHBIM Macce, 00bEMy, KOJIMYeCTBY
OJTHOT'O U3 UCXO/IHBIX BelleCTB WU IIPOAYKTOB PeaKIuH).




Kucnopoacopep:xaiiue opraHudeckue CoeJUHeHHs

[IpenenbHble OgHOATOMHBIE CIIUPTHI. MeTaHO/I M 3TaHOJ: CTpOeHHe, PU3UYECKue U
XUMUYeCKre CBOUCTBA (pPeakIlMy C aKTUBHBIMU MeTaJlJlaMU, IaJIoreHOBOJIOpPOJlaMH, FOpeHue),
npuMeHeHre. BolopojiHble CBSI3W MeXy MOJieKyjaMu CIHUPTOB. [lelicTBHe MeTaHO/IA M
3TaHOJIa HA OpPraHU3M 4eJIOBeKa.

MHoroaToMHble CIUPTHI. JTUJIEHIVIMKOIb W TJIMIIEPUH: CTpoeHue, ¢du3udeckue U
XUMUYeCKre CBOMCTBA (B3aMMOENCTBHE CO I11eJIOUHBIMUA MeTaJlyIaMH, Ka4eCTBeHHasl peaKIus
Ha MHOTOaTOMHbIe CIIUPTHI). [leiicTBHMe HAa opraHusM uesioBeka. lIpumeHeHue rimiepvHa u
STUJIEHTJIUKOJISI.

@PeHOJI: CTpOeHHEe MOJIeKYJibl, ¢U3NUecKue U XUMHYecKrhe CBOWCTBA. TOKCHUYHOCTHb
denona. [Ipumenenue penoia.

Anpperunpl M KemoHul. PopManbliernli, aneTajblierysl: CTpoeHHe, (U3NYecKue U
XUMUYeCKre CBOMCTBa (peakIMy OKUCJIeHHsS U BOCCTAHOBJIEHHUs], KaUeCTBEHHbIe PeakIlvu),
NoJiyyeHue U IpyuMeHeHue.

OAHOOCHOBHBIE TIpeJleJibHble KapOOHOBble KHUCIOTBHL. MypaBbuHass M yKCyCHasi
KUCJIOTBI: CTpOeHMe, pu3nUeckre U XUMHYeCKHe CBOWCTBA (CBOMCTBa, obOlIve Ajis Kilacca
KUCJIOT, peakiivs 3TepudUKallir), MojiydyeHrue U npuMeHeHHe. CTeapyUHOBasi ¥ OJIEMHOBAs
KUCJIOThl KaK TMpeACTaBUTeIM BBICHIMX KApOOHOBBIX KHUCJIOT. MbUla KakK COJMM BBICIIAX
KapOOHOBBIX KUCJIOT, KX MOIOlIee JerCTBHe.

Crnoxsble 3pUpPbI KaK IMPOU3BOJIHbIE KApOOHOBBIX KHUCJIOT. ['MAPONIM3 CIIOXKHBIX
adupos. Kupsl. ['uaponus xupos. IIpumenenue xupoB. bruonorudeckast posib XHUPOB.

VrneBonpl: cocTaB, KJacCUPUKALMS YriIeBOAOB (MOHO-, IOU- U IOJMCAXapHUIbl).
['moko3a — npocTeiiyii MOHOCaxapujl: 0COOeHHOCTU CTPOEeHMsI MOJIeKyJIbl, (pU3ndeckre 1
XUMUYeCKre CBOUMCTBa (B3aumojiercTtBUe ¢ runipokcunom meau(ll), okucienmne aMMUauyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHoBileHHe, OpoXkeHHe TJIIOKO3bl), HaXOXAeHue B
IIpUpo/ie, IpUMeHeHue, brosiornyeckas posb. PotocuHTe3. PpykTO3a KaK MU30Mep IIIIOKO3HL.

Kpaxman wu mnemwmonosa kak MpupojHble monMMepbl. (CTpoeHWe Kpaxmaia U
1eJuUTt0/I03bl. PusMyeckre W XWMHUYeCKHMe CBOMCTBAa Kpaxmaiyia (TUIpOJv3, KauyeCTBeHHas
peaxiusi C UOfI0M).

JKCrepyMeHTallbHble MeTObl M3yYeHUs BelleCTB M KX IpeBpallleHUii: IpoBeJleHue,
HaO/ofeHe W ONMCAHWe JIeMOHCTPAIIMOHHBIX ONBITOB: FOpeHHe CIMUPTOB, KauyeCTBEHHbIe
peakliMi OJHOATOMHBIX CIIUPTOB (OKHCIeHWe 3TaHojia okcuaoM Menu(ll)), MHOroaToOMHBIX
CIUPTOB (B3aUMOZeNCTBUe IHiepyuHa ¢ ruapokcunoM Menu(ll)), anbaerunoB (okucienue
aMMMauHbIM pacTBopoM okcuja cepebpa(l) u runpokcumom menu(ll), B3ammoneiicTBue
Kpaxmajla C HOJIOM), IIpOBe/leHHe IIPaKTU4eCKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOH
KUCJIOTHI.

PacuérHbie 3aauu.

Bolunciiennsi mo ypaBHEHMIO XUMHUYECKOM peakivy (Macchl, 00bEMa, KOJIMYecTBa
VCXOOHOIO BellleCTBa WM IPOAYKTa PeakIMM 10 U3BeCTHBIM Macce, 00bEMy, KOJIMYeCTBY
OJIHOT'O M3 UCXOAHBIX BeIIeCTB UM MPOAYKTOB PeaKIvu).

A3oTconieprxaliie opraHudeckue CoeIMHeHN .

AMUHOKHUCIOTHI Kak aMdoTepHble OpraHudeckue coefiHeHUs. Pusznyueckue U
XUMUYeCKre CBOMCTBA aMHUHOKUCIIOT (HAa IpUMepe IVIMIIMHA). bHosormdyeckoe 3HayeHHe
aMUHOKUCIIOT. [lenTuapl.

Besnku kak npupoHble BEICOKOMOJIEKYJIsipHble coeiiHeHus1. [lepBuuHasi, BTopUdHasl 1
TpeTUYHasi CTPYKTypa OesikoB. XHWMHUYeCKHe CBOWCTBA OeJIKOB: TUJIPOJIK3, AeHaTypalusl,
KaueCTBeHHbIe peaKIIMKU Ha OeJIKu.

JKCreprMeHTalIbHble MeTO/Ibl U3yUYeHUsl BellleCTB U UX IpeBpallleHui: Habito/leHre 1
ONMCaHWe JIeMOHCTPAIlMOHHBIX OIBITOB: JieHaTypalys OeJIKOB NpW HarpeBaHUM, IIBETHBIE
peakiyu OeJKoB.

BricokoMosieKyIspHBIe COeUHeHHS



OcCHOBHBIe TIOHATUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COeJMHeHWH: MOHOMep, IIOJIMMep,
CTPYKTYpHOe 3BEHO, CTelleHb IIOJIMMepH3allid, CpeflHss MoJjeKyJspHas Macca. OCHOBHBbIE
MEeTOJbl ~ CHHTe3a  BBICOKOMOJIEKYJSIDHBIX ~ COeIMHeHWH  —  IIOJIMMepu3alus |
IIOJIMKOH/IeHCallHsl.

OKCIlepuMeHTaJIbHble MeTOJIbl M3y4eHUsI BellleCTB U UX IIpeBpallleHui: O3HaKOMJIeHHe
¢ obpa3namMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

Mesx1ipeiMeTHBIe CBSI3U.

Peanusanus MexIipeIMeTHBIX CBs3ed IIpM W3yYeHWU OpraHudeckon xumuu B 10
KJIacCe OCYIIEeCTBIISIeTCS Yepe3 HUCII0JIb30BaHKe KaK OOIMX eCTeCTBEHHO-HAay4YHBIX IIOHSTHUH,
TaKk W IOHSTUM, SBISIIOIIMXCS CHACTEMHBIMU [JISl OT/EJIbHBIX IIpeIMeTOB eCTeCTBEHHO-
Hay4YHOTO [MKJIA.

Ob1ue ecTeCTBeHHO-Hay4Hble IIOHATHS: sBJIeHUe, Hay4YHbIA (akKT, TMIIOTe3a, 3aKOH,
Teopus, aHaJIM3, CUHTe3, KIacCU(UKAIUs, I1epuOJUYHOCTb, HAO/IO/leHHe, H3MepeHue,
9KCIIepPUMEeHT, MOJleJIMPOBaHKe.

dusuka: Marepusi, 3Heprus, Macca, aTOM, 3JIeKTPOH, MOJleKyJjla, 3HepreTU4ecKui
YPOBEHb, BellleCTBO, TeJjlo, 00BEM, arperaTHOe COCTOSIHMe BelllecTBa, pU3ndecKre BeJIMIUHbI
Y eIMHULIBI UX U3MEepeHUs..

Buronorus: kierka, opraHusM, 6uocdepa, oOMeH BellleCTB B OpraHusMe, GpOTOCHUHTES,
61oI0rMYecKy akTUBHBIE BelllecTBa (6eJiky, yIiieBoIbl, XXUPHI, GepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE IIOPOJIb, II0JIe3HBIE UCKOIIaeMble, TOINIMBO, PEeCYPCHI.

TexHomorus: mnuieBble IPOAYKTHl, OCHOBBI PAallMOHAJILHOIO IIMTaHHWS, MOMOIIHe
CpeliCTBa, JleKapCTBeHHble U KOCMeTHYeCcKue IperapaThl, MaTepHabl U3 UCKYCCTBEHHBIX U
CUHTEeTUYeCKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTTAHUYECKA{ XUMHUA

TeopeTrnueckue 0CHOBbI XMMHUH

XvuMHUueckui 3jemMeHT. AToM. fnpo aToma, M30TONBL. JJIeKTPOHHas 00O0JO0uKa.
JHepreTueckue YypOBHM, TIOJYpPOBHU. ATOMHBIe OpOWTanmH, S-, p-, d- D3dJeMeHTHI.
OcobeHHOCTH pacIipefiejieHdsl 3JIeKTPOHOB 110 OpPOUTAIIM B aTOMax 3JIeMEeHTOB IepPBBIX
YeThIPEX MepruooB. JJIeKTPOHHAsI KOHGUTYpallKsl aTOMOB.

[Tepuonnueckuii 3akoH U [lepuoanueckasi cucrema xumudeckux anemeHToB /[l. U.
MenpeneeBa. CBsi3b IepuUOIMYECKOr0 3akoHA U [lepuojnyeckod CHUCTEMBI XUMHYECKUX
anemenToB JI. 1. MenziesieeBa ¢ COBpeMeHHOM Teoprel CTPOeHHUs aTOMOB. 3aKOHOMEPHOCTH
HM3MeHeHHUs] CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00Opa3yeMbIX MMH IPOCTBIX W CIIOXKHBIX
BellleCTB 110 TPyIIiaM Y IleprojiaM. 3HaueHUe MepruoANYeCcKoro 3aKOHa B Pa3BUTHH HAyKHU.

Crpoenue BelecTBa. XHWMH4YecKasi CBsI3b. BUIbl XUMHUuUecKoul CBsi3U (KOBaJleHTHasi
HeToJIsIpHasl ¥ MOoJIsipHasi, MIOHHAsl, MeTauinyeckas). MexaHu3Mbl 00pa30BaHHs KOBAJIEHTHOM
XUMUYECKOM CBs3M (OOMeHHBII W JOHOPHO-aKIenTopHbIM). BomopomgHas  CBs3b.
BaneHntHOCTB. JneKTpooTpuIlaTebHOCTh. CTeneHb OKUcIeHusl. MoHbI: KaTUOHBI Y aHUOHBI.

BemtectBa MoOJeKyIsIpHOTO W HEMOJIEKYJIIPHOTO CTPOeHHs. 3aKOH IIOCTOSTHCTBA
COCTaBa BelllecTBa. [HWIbl KPUCTAIUIMYECKUX PelITOK. 3aBUCUMOCTh CBOMCTBA BellleCTB OT
TUIIA KPUCTAJINYECKON PeIéTKHU.

[Tonsitwe o mucrniepcHbIX cucteMax. McTUHHBIEe W KOJUIOMIHBIE pacTBOpbL. MaccoBasi
JIOJISI BellleCcTBa B pacTBOPe.

Krnaccudukanus HeopraHnyeckux coearHeHnil. HomeHksaTypa HeopraHWyecKux
BellleCTB. ['eHeTHYecKasi CBSI3b HEOPTaHWUYECKUX BeIIeCTB, MPUHAIJIeXKAIUX K pa3IMuHbIM
KJIaccaM.



Xumuueckasi peakuus. Kiaccudukaius XMMHAYeCKUX peaklMii B HEOPTaHWUYeCKOW U
OpraHMYecKOM XUMHH. 3aKOH COXPaHeHMs! MacChl BellleCTB, 3aKOH COXpaHeHUsT U
MpeBpallleHus! 3Hepryuy Py XUMUUECKUX peaKIUsIX.

CKOpOCTh peakIvy, eé 3aBUCMMOCTb OT Pa3IMYHbIX ¢akTopoB. OOpaTHMble peakllvu.
XuMHuueckoe paBHOBecHe. PaKTOpHI, BIUSIONIME HA COCTOSTHUE XWUMHYEeCKOTO PaBHOBECHSI.
[Tpunnun Jle IllaTenbe.

JnekTposiuThYecKas auccoruais. CuibHble U cllabble 371eKTpoiuThl. Cpefla BOAHBIX
pPacTBOPOB BellleCTB: KUCJIas, HeUTpaJibHasl, 11eJIOUHasl.

OKHUCITUTETbHO-BOCCTAHOBUTEJIbHbBIE PEAKIIHH.

JKCrepyMeHTalIbHble MeTO/Ibl M3y4YeHUs BelleCTB M UX IpeBpallleHUi: IeMOHCTpaIus
tabmun «llepuonnueckast cucremMa xuMmudeckux anemeHToB [l. M. MenneneeBa», nsyuenuve
Mofiejied  KPUCTAJUIMYeCKUX peniéTok, HabiiofileHWe M ONMCaHue JeMOHCTPAlIMOHHBIX U
J1ab0paTOPHBIX OMNBITOB (pa3jioXKeHHWe MepOKCHUIa BOJOPOJa B NMPUCYTCTBHUU KaTaJIU3aTOPa,
ompeJleJieHHMe Cpellbl pPacTBOPOB BellleCTB C IIOMOIIIbI0 YHUBEPCAJIbHOIO WHIMKATOPA,
peakIMM HOHHOIO OOMeHa), IpoBelleHMe IpPaKTUYeCcKOM paboThl «BivsHue pasnuyuHbIX
(}aKTOPOB HAa CKOPOCTh XUMUYECKOW PeaKIIU».

Pacuértnrle 3amaun.

PacuéTel 10 ypaBHEHHSIM XUMUYECKHUX peakIui, B TOM YHCJIe TepMOXUMHYecKre
pPacyéThbl, PAaCUETHI C UCIIOJIb30BAHUEM TIOHSITHUS «MAaCCOBast 107151 BEI[eCTBay.

Heopranuueckasi xumus

Hemerambl. Ilonoxenue HemerawioB B Ilepuoanueckoil cucreMe XHUMHYECKUX
anemenToB JI. . MenpesneeBa 1 0COOEHHOCTU CTPOeHUs] aTOMOB. Pu3nueckue CBOMCTBA
HEeMeTaJUIoB. AJIJIOTponusl HeMeTaJuloB (HAa IIpuMepe KHUCIOpoAaa, cepwl, ¢ocdopa u
yIJIepoJia).

XyMHUUecKre CBOWMCTBA BaXKHEMINIMX HeMeTaJlUIOB (rajJloreHoB, cephbl, a30Ta, ¢pocdopa,
yrjiepojla ¥ KpeMHHUs)) U HUX COeIMHeHWH (OKCHUIIOB, KUCJIOPOACOepXalluX KHUCIIOT,
BOJJOPOAHBIX COeJIMHEHUH).

[IpuMmeHeHre BaXKHEUIIIMX HEMETAJIOB U UX COeJJMHEeHUH.

Mertamibl. [lonoxenve metawioB B [leproguyeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. HU. MenpgeneeBa. OcobeHHOCTH CTPOEHMsI 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTaJlIOB.
Obmue ¢usmyeckre CBOMCTBA MeTa/uioB. CIUIaBbl META/UIOB. JJIEKTPOXUMHYECKHUW psiji
HaIpsKeHUH MeTaslIoB.

XYMHUUeCcKre CBOMCTBA BaXKHEHIIMX METa/UIOB (HAaTpUM, KajiMd, KaJlbIIWM, MarHWi,
AJIIOMUHUM, IMHK, XPOM, >KeJie30, Meflb) U UX COeJIMHeHU.

O61ue criocobsl ostydeHus: MeTauioB. [IpuMeHeHre MeTa/IoOB B ObITY U TeXHUKe.

JKCepyMeHTallbHble MeTOAbl U3yYeHMs] BellleCTB U WX IpeBpallleHui: H3yuyeHue
KOJUIeKIIMA «MeTasuibl ¥ CIUIaBb», 00pa3lloB HEMeTaJlJIOB, pellleHHhe 3KCIepUMeHTaIbHbIX
3a/ay, HaO/MofleHWe U ONMCaHWe JIeMOHCTPAIMOHHBIX W JIJaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBHe THAPOKCHU/IA aTFOMUHUS C paCTBOPAMM KHUCJIOT U IIlejiouel, KaueCTBeHHbIe
peakiiii Ha KaTUOHBI MEeTaJIOB).

Pacuértnrle 3amaun.

PacuéTel Maccel BerecTBa WM 06bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BelleCTBa,
Macce WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B peaKIMM BellleCTB, PaCUeThl MacChl (00BEMa,
KOJIMYeCTBa Bell[eCTBA) MPOJIyKTOB PeaKIlUu, eCI OJTHO U3 BellleCTB UMeeT IPHUMeCH.

XHUMHA U JKHU3Hb

Ponb xumum B oOeclieyeHWH SKOJIOTUYECKOW, OSHEpreTU4ecKoM U  IHUIIEeBOU
0e30macHOCTH, pa3BUTHUU MeOuIMHBL. [loHATHEe O Hay4HBIX MeTOoJlax MO3HAHUs BellleCTB U
XUMUYECKUX PeaKIru.

[IpencraBnenusi 06 0OIMX HAy4YHbIX [PUHIMIIAX [IPOMBIIIJIEHHOTO MOIy4YeHus
BaKHEUIITHNX BelllecTB.



YesioBek B MHpe BeleCTB W MaTepHajiOB: BaKHEWIIMe CTPOWTEJIbHbIe MaTepHallbl,
KOHCTPYKIIMOHHbIE MaTepHualibl, KPAaCKH, CTEKJIO0, KepaMHUKa, MaTepyabl JUis 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYeCKHe ¥ MUHepaibHbIe y106peHusl.

XuMHS ¥ 37I0pOBbe YeJIOBeKa: MpaBWIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX TPerapaToB,
mpaBuyIa 6e30MacHOr0 UCIIOJIb30BAaHUS MPerapaToB OLITOBOY XUMUU B MIOBCETHEBHOM JKHU3HU.

MexxnpeMeTHbIE CBSI3H.

Peasnu3zarus MeXXnpeZIMeTHBIX CBSI3€H TPU U3y4eHuHr o0Iiel 1 HeOpraHMYecko XUMHUHU
B 11 kjlacce ocCyIlecTBIsIeTCsl 4Yepe3 WCIIOJb30BaHWE KaK OOIUX eCTeCTBeHHO-HAyYHbBIX
MOHATUHM, TaK W TIOHSTHM, SIBJISIONIMXCS CHUCTEMHBIMU JIJI1 OT/EJbHBIX IPEeIMETOB
eCTeCTBeHHO-HAayYHOTO ITUKIIA.

O6rmiue ecTeCTBeHHO-HayuyHble TOHSTHS: HAy4YHbIM (akT, TUNOTEe3a, 3aKOH, TEeOpHS,
aHa/lu3, CHUHTe3, KJIacCUpUKANUs, TEepUOUYHOCTb,  HAOJIOIeHHe,  3KCIIEPUMEHT,
MO/Ie/IMPOBaHKe, U3MepeHue, sBJIeHe.

duzuka: mMaTepus, SHEpTrHsl, Macca, aTOM, 3JIeKTPOH, IPOTOH, HEWTPOH, WOH, U30TOII,
PaJIMOAaKTUBHOCTb, MOJIEKyJla, JHEepreTU4YeCKuil YpOBEHb, BeIIeCTBO, Tejo, OOBEM,
arperaTHoe COCTOSIHME BeIlecTBa, (U3MYeCKHe BEeJIIMYMHbI W eIMHUIBl WX HW3MEepeHwus,
CKOPOCTb.

Buosorus: kierka, opraHusM, 3KocucTeMa, Guocdepa, Makpo- ¥ MUKDPO3JIEMEHTHI,
BUTAaMHHBI, 0OMEH BellleCTB B OpraHU3Me.

[eorpacdus: MUHepaJibl, TOPHbIE TTOPOJIbI, TTOJIE3HbIE UCKOTIaeMble, TOIUIUBO, PECYPCHI.

TexHoyorus:  XMMHUYecKass  MPOMBIIUIEHHOCTb,  METAJUIyprHisl,  IPOU3BOJICTBO

CTPOUTEJIbHBIX MdaTepuaJioB, CeJIbCKOXO3S9HMCTBEHHOe IMpOnU3BOACTBO, IMUIIeBada
IMPpOMBIIIJIEHHOCTb, Cl)apMaI_IEBTI/I‘{eCKaH ITPOMBINIJIEHHOCTD, IIPOM3BOJCTBO KOCMETHUYECKUX
IpernapdaTos, IMPpONU3BOACTBO KOHCTPYKIIMOHHBIX MdaTepuaJioB, JJIEKTPOHHAA

MPpOMBIIIJIEHHOCTb, HAHOTEXHOJIOT'UH.



IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 XMMHHU HA
BFA30BOM YPOBHE CPEJHEI'O OBIIEI'O OEPASOBAHHKA

JIMIHOCTHDBLIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpebOBaHMS K pe3yjbTaTaM OCBOEHMS! O0ydarolIUMMCS
nporpaMM  cpefiHero obmiero o6pa3oBaHMS  (JIMYHOCTHBIM, MeTalpeMeTHbBIM U
npeaMeTHbIM). HayuHo-MeToquueckoil OCHOBOM Jisi Pa3pab0oTKH IJIaHUPYEeMBIX pe3ysIbTaToB
OCBOEHHUsI TIPOTPaMM CpefiHero ob1iero o6pa3oBaHUsl SIBJISIETCS CUCTEMHO-/1eSTeIbHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUM C CUCTEMHO-[1eSTEIbHOCTHBIM IOAXOJIOM B CTPYKType JINYHOCTHBIX
pe3yJIbTaTOB OCBOEHUs IpeiMeTa «XHMHS» HAa YPOBHe cpefHero o0Iero oOpa3oBaHHUs
BbIJleJIeHbl CIIelyIoliie COCTaBJIsIoIIKe:

0CO3HaHMEe 00YYAIOUUMUCS POCCUMCKON IPaXX/ITaHCKOW UJIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CAaMOOIIpeleJIeHUIO;

HaJInYle MOTHBAIUU K 00y4eHHIo;

IleJleHallpaBleHHOe pa3BUTHe BHYTPEHHUX YOeXJeHWH JIMYHOCTH Ha OCHOBe
KJIIOYeBbIX [IeHHOCTeH ¥ UCTOPUYECKUX TPAaIUIUK 6a30BOM HAyKU XUMUY;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJICTBOBATHCSI B CBOEH J1esITelIbHOCTU
[[eHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAaMH, IPUCYIIUMU IeJIOCTHOM CHUCTeMe XUMHUYecKoro
obpa3oBaHuUs;

HaJInyle PaBOCO3HAHMSI 3KOJIOTMYECKOM KYyJIbTYpPhl U CIOCOOHOCTH CTaBUThH IIeJIU U
CTPOUTB >KM3HEHHbIe IIJIaHbl.

JIMYHOCTHBIE pe3yJsIbTaThl OCBOEHUs IpeiMeTa «XUMHs» [OCTUTAIOTCS B eJUHCTBe
yu4eOHOM ¥ BOCIIUTATelIbHOM JesSTeIbHOCTU B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM U HJeajlaMM POCCHUHCKOIr0o
rpak[JaHCKOr0 00IecTBa, MPUHSATBIMHA B 0OIeCTBe HOPMaMM U NpaBWIAM{ IIOBe/IeHUs,
CIOCOOCTBYIOIIMMU ~ IIpOIlecCaM  CAMOIIO3HAHUS, CaMOpa3BUTHSI U HPABCTBEHHOI'O
CTAHOBJIEHUS! IMYHOCTH 00YYarOIIHXCSI.

JIMYHOCTHBIE ~ pe3yJsIbTaThl OCBOEHHsI  IpeaMeTra  «XHUMHUS» OTpakaroT
chOpPMUPOBAHHOCTD OIBITA [T03HABATEILHOM M NMPAKTHUeCKOH [1esSTeIbHOCTH 00YyJaroluxXcs
10 peajiM3allvy NPUHATHIX B 00IleCTBe IIeHHOCTeH, B TOM 4HCJle B 4aCTH:

1) rpaxmaHCKOro BOCIIUTAHHUS:

OCO3HAHUS OOYYaAIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U  00sI3aHHOCTeH,
yBa)KeHUsI K 3aKOHY U IIPaBOIIOPSIKY;

IpeJICTaBIeHs] O CONIMAIbHBIX HOPMax M MpPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [1eSTeIbHOCTH IpPU CO3[aHUU y4eOHBIX
[IPDOEKTOB, PpelleHWHd Yy4yeOHbIX M II03HABaTeNbHBIX 3a/1a4, BBIMOJIHEHUM XUMHUYECKUX
9KCIIepUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U NPHWHUMATb MOTHBBI, HaMepeHUs, JIOTUKY U apryMeHTbI
IPYTHX IIPYU aHaJIM3e Pa3IMuHbIX BUJIOB Y4eOHOM J1esTeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHS:

[[eHHOCTHOTO OTHOIIIEeHUS! K UCTOPUYECKOMY M HayYHOMY HacCJIe[IMI0 OTedyeCTBeHHOU
XUMHUH;

yBa)KeHMsI K IpollecCy TBOpYecTBa B 00JIaCTH TEOPUU M MPAKTUYECKOro IpHMeHeHHs
XUMHH, OCO3HAHUS TOTO, YTO JOCTM)KEHHSI HAYKU eCTh pe3yJIbTaT JUIUTeIbHbIX HabJIIo1eHuH,
KPOIIOTJIMBBIX 3KCIIePUMEHTAJIbHBIX TOUCKOB, IOCTOSHHOT'O TPY/la YYEHBIX U ITPAKTHUKOB,;

VMHTepeca M I[I03HABaTelbHbIX MOTHBOB B IIOJlyYeHHMM M MOCJeQyIolleM aHajn3e
MH)OPMaIIMK O TIepe/IOBBIX TOCTH)KEHHUSIX COBPeMEeHHOM 0TeuyeCTBeHHOU XUMUY;

3) ZyXOBHO-HPABCTBEeHHOr0 BOCIIUTAHHUS:



HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOT0 [T0BefIeHHUS;

CIIOCOOHOCTH OLleHMBaTh CUTYyalluM, CBsI3aHHble C XWMHUYECKUMU SIBJIEHUSIMH, U
IIPUHMMAaTb OCO3HAHHbIe pellleHusl, OPUeHTHPYSCh Ha MOPaJIbHO-HPaBCTBEHHble HOPMBI U
I[EHHOCTY;

TOTOBHOCTH OIleHMBaTh CBOE IOBefleHWe U IIOCTYIIKM CBOMWX TOBApHIel C IO3ULNN
HPaBCTBEHHBIX U [IPAaBOBBIX HOPM U OCO3HaHHUe IOCIIe[ICTBUM 3TUX ITOCTYIIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbI:

IIOHMMaHUS LIeHHOCTel 3[J0poBOro U 6e3omacHOro obpasa >KHW3HHM, HeoOXOOUMOCTU
OTBEeTCTBEHHOTI'0 OTHOIIIeHUS K COOCTBEHHOMY GU3UUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOroieHys NpaBwl 6e30macHOro obpaieHus C BellleCTBaMU B OBITY, IIOBCeIHEBHON
’KU3HU U B TPY/I0BOU [1esITeIbHOCTH;

IIOHVMAaHWS I[1eHHOCTH IIpaBWJI WHJUBUAYAJbHOIO W KOJUIEKTMBHOIO 0e30I1acHOro
IIOBe/IeHNs B CUTYyallUsX, YIPOXKAIOIIKX 37I0POBbIO U KU3HU JIIOfIel;

OCO3HAHUs NIOCJIeICTBUM Y HEeNpUATHs BPeHbIX IIpUBBbIYEK (YIIOTpeOJleHus alKoroJs,
HapKOTHKOB, KypeHHs);

5) TPyZIOBOro BOCHHTAHHSI:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIe[JOBaTeJIbCKOM OesiTeJIbHOCTH,
00I11eCTBeHHO I10JIe3HOM, TBOPYECKOU U NPYTUX BUAAX AesTeJIbHOCTY;

YCTaHOBKM Ha AaKTHMBHOE ydyaCTHe B pelleHMM IpaKTUYeCKHUX 3aJad COLHaIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOero KJjacca, MIKOJIbl);

MHTepeca K IPaKTUYeCKOMY U3y4eHUI0 IpodeCcCui pa3jIMuHOro pojia, B TOM YHCJIe Ha
OCHOBe IIpPYMeHeHUs IIpeIMeTHBIX 3HaHUH 110 XUMUUY;

yBa)keHHUs K TPYIy, JIIOASM TpyJia ¥ pe3ysbTaTaM TPYLOBOM e TeJIbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpDY WMHIWBHAYaJbHOW TpaeKTOPHUH OOpa3oBaHW,
Oynymen mnpodeccMM W peanv3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYE€TOM
JIMYHOCTHBIX UHTEpecoB, CIOCOOHOCTE K XMMUH, UHTepecoB 1 OTpebHOCTel 00111ecTBa;

6) 9K0JIOTUYECKOr0 BOCIIUTAHUS:

OKOJIOTUYECKH  I1ejlecOOOpa3HOrO0  OTHOIIEeHHs K IpUpoJle, KaK MCTOYHUKY
CYLLeCTBOBAHMS KM3HU Ha 3eMJle;

IIOHMMaHKs  IJ100albHOrO  XapakTepa  OKOJIOTMYECKUX  IIpobsieM,  BIIMSIHUS
9KOHOMHYECKHX IIPOIIeCCOB Ha COCTOSIHYE IPUPOIHOM U COIMAJILHOU CpeJibl;

OCO3HaHUs HeOOXOJUMOCTH HCIIOJIb30BaHUSl MOCTV)KEHUM XUMHUM [JI pelleHus
BOIIPOCOB paIlMOHAJIbLHOT'O IIPUPOAOII0JIb30BAHHUS;

aKTHBHOI'O HEIIPUATUS NeUCTBUM, IPUHOCSIIMX BpeJl OKpYy>Karolllel IPUPOAHOM Cpefie,
yMeHUs] IIPOrHO3UPOBATh He0J1aronpusTHble 9KOJIOTUYEeCKHe IIOCJIE/ICTBUS
IIpeilIPUHUMAaeMbIX JIeMCTBUH U NIpeIoTBpalliaTh UX;

HaJIMuusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHUs], 3KOJIOTUYeCKOW KYJIBTYpHI, OIBbITa
JIesITeIbHOCTH  3KOJIOTMYeCKOM  HallpaBJIeHHOCTH, YMeHHWsl pYKOBOJCTBOBATbCSI HWMHU B
[I03HABaTeJIbHOM, KOMMYHUKAaTMBHOM W COLMAJIbHOW IIPAaKTHKe, CIIOCOOHOCTM U yMeHHS
aKTHBHO IIPOTUBOCTOSITh UJ1€0JIOTUH XeMopobuy;

7) IEHHOCTH HAy4YHOT'0 O3HAHMA:

chOPMHPOBAaHHOCTH MHMPOBO33pEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyYKU U 0011eCTBEHHOM IIPAaKTUKHY;

IIOHVMaHUS CIlelUPUKY XMMHUM KaK HayKH, OCO3HaHUS e€ poju B GOpPMHUPOBaHHU
pallMOHAILHOIO ~HAy4YHOTO MBIIUIEHUS, CO3[aHUM IeJIOCTHOTO IIpeJiCTaBeHUs 00
OKpyXXarollleM MHpe KaK O e/IMHCTBe IIPUPOAbI M 4YeJloBeKa, B IIO3HAHWU IPUPOAHBIX
3aKOHOMEPHOCTeH U pellleHuH NpobjieM CoXpaHeHusl IPUPOJHOTO paBHOBECHS;

yOeXxIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JUIsI COBPEeMEeHHOM LMBUJIM3alluU: B eé
I'YMaHHCTHYeCKOM HallpaBJIeHHOCTH Y BaKHOM POJIM B CO3[JaHUM HOBOU 6a3bl MaTepHaIbHON
KyJbTYpBl, PpelleHuH TIJ00albHbIX IpobjeM YCTOMYMBOIO pa3BUTUSl 4YejloBe4eCTBa —
CBIDBEBOM, OSHEepreTMYecKOM, IMIIEeBOM M 3KOJIOIMYecKoM 6e30M1acHOCTH, B Pa3BUTUU



MeJIMIIMHbI, 00eclieYeHr yCJIOBUM YCIeITHOTO TPyAa U 3KOJIOTMYeCKHu KOMGQOPTHOU >KU3HU
KaXI0T'0 4JIeHa O0IIeCTBa;

eCTeCTBeHHO-HAayYHOM T'PaMOTHOCTHU: IIOHMMAHMSI CYILIHOCTH METOJI0OB II03HAHUS,
WCIIO/Ib3yeMbIX B eCTeCTBeHHbIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IOJydyaeMble 3HAHUS
JUIST aHa/M3a M OOBSCHEHUs SIBJIEHUM OKpYXKalolllero MUpa Y MPOUCXOISIIUX B HEM
M3MeHeHUl, YMeHMs JiejlaTb OOOCHOBAaHHbIE 3aK/IIOYeHUs] Ha OCHOBe Hay4YHbIX (AKTOB M
HMMEIOIIUXCS TAHHBIX C 11eJIbI0 MOJTyYeHH sl IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITeJIbHO MCII0JIb30BaTh XUMHWYECKHWe 3HaHUSl MJisl pelleHus
1po6JieM B peasibHbIX )KU3HEHHBIX CUTYaIlUsIX;

HHTepeca K [T03HAaHUIO U UCCIIe[I0BATeIbCKOU JIesiTeJIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HeNpepbIBHOMY 00Opa30oBaHHUIO M CaMO00OPa30BaHUIO, K
aKTUBHOMY IIOJIy4YEeHUIO HOBBIX 3HAHUW II0 XUMHUU B COOTBETCTBUU C >KU3HEHHBIMHU
OTPeOHOCTSIMY;

WHTepeca K OCOOEHHOCTSM Tpylda B Ppa3inuuHbix cdepax npodeccruoHaIbHOU
IesaTeIbHOCTH.

METAITPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOEHHSI y4eOHOro mpeaMeTa «XUMHS» Ha ypOBHE
cpenHero o01iero o6pa3oBaHUs BKIIIOYAOT:

3HAYMMBbIe 711 GOPMUPOBAHKSI MHUPOBO33PEHUST 00YYAIOIIHUXCS MEXIUCITUTUTMHAPHBIE
(MexxmpeIMeTHBIE) OOIeHayYHbIe MOHSTHS, OTPAXKAIOIHe [eJIOCTHOCTh HAyYHOU KapTHHBI
MHpa U crieliupuKy MeTO/IOB MMO3HAHUS, UCTIOIb3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepwus,
BeI|eCTBO, JHEprusi, sBjeHWe, MPOIeCC, CHUCTeMa, HAay4YHbIA GakT, MPUHIIUI, THUIIOTe3a,
3aKOHOMEPHOCTbh, 3aKOH, TeOpHsl, UCCIefloBaHMe, HAOIIIo/IeHre, U3MepeHue, SKCIIepUMEeHT U
Apyrue);

YHUBEpCaJibHble ~ ydeOHble  JecTBUS  (MTO3HABaTelbHBIE, KOMMYHHUKAaTHBHBIE,
peryJyiaiThBHbIe), obecrednBamomue GOpMUpPOBaHWe (YHKIIMOHAIILHOM TI'PAaMOTHOCTA U
COIMATTbHOW KOMIIETeHITNH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ 00YYAIOIIMXCS  MCIOJb30BaTh OCBOEHHBIE  MEXIHCITUIUIMHADHbIE,
MHPOBO33peHYeCKre 3HAHWS U YHUBepCalibHble y4eOHble JIeHCTBHs B II03HABAaTeIbHOU U
COIVAJILHOM IIpaKTHKe.

MertanpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJIaJIeHHe YHUBEPCATbHBIMU Y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEWCTBUSMU.

OgRjlaieHHe yHHUBepPCAJIbLHBIMH Y4e0HBIMH II03HABATeILHBIMH JIeHCTBUSIMU:

1) ba3oBbBIe JIOrHYeCKHe AeHCTBHS:

CaMOCTOSITEJIbHO (pOPMYJTUPOBaTh M AKTyaJIM3UPOBaTh MPOOJIEeMy, BCECTOPOHHe eé
paccMaTpuBaTh;

OTIpe/IeNIATh IeM JIesTeTbHOCTH, 3ajjaBasi MapaMeTphl U KPUTEPHUH WX JIOCTIDKeHUS,
COOTHOCHUTB Pe3yJIbTaThl IeSITeJIbHOCTH C TIOCTaBJIeHHBIMU TIeJISIMHU;

WCIIOJIb30BaTh TIPU OCBOEHWH 3HAHWU MPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIAEJSATh
XapaKTepHble TPU3HAKW TIOHATUA W YCTaHABJIMBAaTh WX B3aWMOCBS3b, HCIIOIH30BaTh
COOTBETCTBYIOIIIHE TIOHSTHUS ISl OObSICHEHUS OTIEIbHBIX (HAKTOB U SIBJICHHIA;

BBHIOMpATh OCHOBAHUSI M KPUTEPUHU I KIACCUPUKAIMK BeIeCTB M XUMHUYECKUX
peaxIui;

YCTaHABJIMBATh TPUYHUHHO-CJIEJICTBEHHbIE CBSI3U MEXITy U3y4aeMbIMU SIBJIEHUSIMHU;

CTPOUTH JIOTMYECKUe pacCy>kKneHus (MHIyKTHUBHbIe, [IeyKTHBHBbIC, I10 aHAJIOTHH),
BBISIBJIITh ~ 3aKOHOMEPHOCTM W TMPOTUBOPEYHsT B  pacCMaTpPUBAaeMbIX  SIBJICHHUSIX,
$hOpMyTMpPOBaTh BHIBOIBI U 3aKITIOYEHHUS;

MpPUMEeHSITh B TIpOIlecCe TO3HAHUsS, HCIOIb3yeMble B XWUMHUW CHMBOJIMYECKUe
(3HaKOBBIE) MOjIENH, TPeobpa30BbIBaTh MOJIEbHBIE IMPe/ICTaBJIeHUs] — XUMUYeCKHUH 3HaK



(ciMBoO) BreMeHTa, XUMH4eckas (OpMysa, ypaBHeHHe XUMHWYeCKOM peakIuu — IIpU
pellleHMM Y4eOHBIX II03HaBaTeJbHBIX W IIPAaKTUYECKUX 3a/lay, IIPUMEHSTb Ha3BaHHbIE
Mo/leJIbHble IIpeJICTaBJIeHus JIJIsl BbISIBIIeHNUs XapaKTepHbIX IPU3HAKOB M3y4aeMbIX BellleCTB U
XUMHUYECKUX peaKInu.

2) ba3oBBIe HCCIEIOBaTeIbCKHe IeHCTBUS:

BJIa/leTb OCHOBaMH MeTOJI0OB HAyYHOI'O [TI03HAHMS BellleCTB ¥ XUMUYECKUX peaKIny;

dopMyMpoBaTh LeJIM U 3aadd HCCIIeIoBaHUs, MWCIIONIb30BaTh IIOCTAaBJIeHHblE U
CaMOCTOSITEJIbHO C(POPMYJIMpPOBaHHble BOIPOCHI B KadecTBe HMHCTPYMEeHTAa II03HAaHUS U
OCHOBBI JI1 (OPMHUPOBaHUsl THUIOTe3bl 110 IPOBepKe IIPaBWIBHOCTA BBbICKa3blBaeMbIX
CYXIeHUN;

BJIa/leTb HAaBbIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUSI U IIPOBe/leHUs] yYeHUYeCKUX
OKCIIepUMEHTOB,  COBepIIeHCTBOBaTb yMeHUs HabimogaTb 3a  XOJOM  IIpoliecca,
CaMOCTOSITeJIbHO IIPOTHO3UPOBATh ero pe3ysbTaT, (pOpMyIMpoBaTh 0000IIEeHUS Y BBIBOJIBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH pe3yJIbTaTOB MCCIIe[IOBAHUS, COCTaBJIATb OOOCHOBAHHBIN
OTYET O IIPOieJIaHHOM paboTe;

1pyobpeTraTh ONBIT Y4eHUYECKON MCCIIeOBaTeJIbCKOM U IPOEeKTHOW AesTeJIbHOCTH,
IIPOSIBJISATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEJIbBHOMY IIOMCKY METOJIOB pelleHHs
IIPaKTHUYeCKUX 3a7ja4, IPUMeHeHHUIO Pa3/IMuYHbIX METOJ0B II03HaHUSI.

3) pabora c unpopmarueii:

OpUEHTUPOBATbCS B pa3IMYHBIX MCTOYHMKAX HHpoOpManuy (Hay4HO-TOIYJIIpHas
JuTepaTypa XHWMHYeCKOro COfiepXXaHWsl, CIIpaBO4YHble IIocobusi, pecypcel HHTepHera),
aHaIM3UPOBaTh MHGOPMAIMIO pa3jIMYHbIX BUIOB U (POPM IIpe[iCTaBIeHUs, KPUTHUIECKU
OLIeHMBATh €6 JI0CTOBepHOCTb ¥ HEIIPOTUBOPEYUBOCTH;

¢$hopMyIMpoBaTh 3allpoChl U INPUMEHSTh pa3/IMyHble MeTOAbl IIPU IIOWCKe M 0TbOope
vHbopManny, Heo6X0AUMOM /1JIsl BBIIIOJIHEHUsI y4eOHBIX 3a7ja4 OIpeeJIEHHOTO THIIA;

IIpyo6peTaTh OIBIT UCIOJIb30BaHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMalbHYIO (OpMy IIpeficTaBieHus WHPOpMaIuu
(cxempl, rpaduKy, AMArpaMMBbl, TaOIUIIBI, PUCYHKH U JIpyTUe);

WCIIOJIb30BaTh HAy4YHBIM $3BIK B KaueCTBe Cpe/iCcTBa IpM paboTe C XUMHYeCKOW
vHboOpMalyen: NpUMEHSITb MeXIpeIMeTHble (puU3nMdeckue M MaTeMaTHdeCKue) 3HAKU U
CUMBOJIbI, GOPMYIIbl, abOpeBUaTypbl, HOMEHKJIATYPY;

VICII0JIb30BaTh U IIpeobpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPefiCTBa HAIJISIIHOCTH.

OBilafgeHne yHUBepCaJIbHBIMH KOMMYHHKATHBHBIMH JNeHCTBHSMMH:

3aJlaBaTh BOIIPOCHI II0 CYIIeCTBY 0OOCyXJaeMOW TeMbl B XOJe Juajora WWiu
IMCKYCCUM, BBICKa3blBaTb WJed, (POpPMYJIMpOBaTh CBOU IIPe[JIOKEHUS! OTHOCHUTEeIbHO
BBITIOJIHEHUS [TPe/IJIOKeHHOH 3a/1auy;

BBICTYIIaTb ~C  IIpe3eHTalled  pe3yJbTaTOB  II03HABaTeJIbHOM  JesTeJIbHOCTH,
IIOJIy4eHHBbIX CaMOCTOSITeJIbHO WJIA COBMECTHO CO CBepCTHUKaMHU IIpH BBIIIOJIHEHUU
XUMHUYECKOI'0 3KCIIepUMeHTa, NPaKTU4IecKoW paboThl 110 UCCIIeJIOBAHNIO CBOWCTB U3y4YaeMbIX
BellleCTB, peajM3alluM Yy4eOHOro IpoekTa U (pOPMYJIMPOBaTb BBLIBOJBI II0 pe3yJibTaTaM
IIPOBeJIEHHBIX UCCIIe[IOBAHMI ITyTEM COIJIaCOBAaHHWS IO3UIUHI B XOfe 06CyX/ieHns 1 obMeHa
MHEHUSIMHU.

OBilafeHne yHHUBepCaJIbHBIMHU PeryISTHBHBIMH JIeHCTBHSAMU:

CaMOCTOSITeJIbHO TUIAHUPOBATh U OCYLIECTBIISTh CBOIO I103HABATeJIbHYIO J1eITeIbHOCTD,
ompefiesisisl e€ IeJId U 3a[lauM, KOHTPOJIMPOBATh U 10 Mepe He0OXOAUMOCTH KOPPeKTUPOBAaTh
IIpeJijlaraeMblii aJITOPUTM JeMCTBUM 1P BBINIOJIHEHUY YUeOHBIX U UCCle[JOBaTeIbCKUX 3a/1ay,
BbIOKMpaTh Harboilee 3¢pGeKTUBHBIN CIIOCOD UX pellleHus C YUYETOM I10Jy4eHHs HOBBIX 3HAaHUMN
0 Bell|eCTBaX ¥ XUMUYECKUX peaKIIUsX;

OCYIIIeCTBJISITb CAaMOKOHTPOJIb CBOEH [ledTeJIbHOCTM Ha OCHOBe CaMoOaHaju3a |
CaMOOIeHKHU.



INPEIMETHDBIE PE3YJIBTATDBI

10 KIIACC

[TpenMeTHBIe pe3ysibTaThl OCBOeHUs Kypca « OpraHuyeckasi XUMHs» OTpaXkaroT:

cbOpPMHPOBAHHOCTh IpPE/ICTAaBJIEHUH O XUMHUYEeCKOW COCTaBJISIIOLIeN eCcTeCTBeHHO-
Hay4YHOM KapTHWHBI MHMPA, POJIM XMMHHU B NIO3HAHUU SIBJIEHWM NPUPOJbl, B POPMUPOBAHUU
MBIIIJIEHUSI U KYJIBTYPbl JIMYHOCTH, € PYHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOAUMOM st
pellleHMs] TPAaKTUYECKUX 3a7ad U IKOJIOTUYeCKM OOOCHOBAHHOI'O OTHOIIEHUS! K CBOeMY
37I0POBBIO U IIPUPOJIHOMU Cpefie;

BJIaJleHHe CUCTeMOM XMMHWYeCKMX 3HaHUM, KOTopas BKJIIOYAaeT: OCHOBOIIOJIAraollye
MOHATUSL (XMMHYeCKUH 3JIeMeHT, aToM, OJJIeKTpOHHass o00o0jiouka aToMa, MOJIeKyJa,
BaJIeHTHOCTb, 3JIeKTPOOTPUIIATeIbHOCTb, XWMHUYeCKass CBsi3b, CTPYKTypHas ¢opmyJia
(pa3BépHyTass M COKpalléHHast), MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, YIJIepOJIHBIH
ckesieT, (QpyHKIMOHa/IbHAs TpYIIa, pajguKajl, U30Mepus, U30Mepbl, TOMOJIOTUYEeCKUH ps,
TOMOJIOTH, YTIJIeBOAOPOAbI, KUCIOPO U a30TCOflepiKalliie COeJUHeHUsl, MOHOMep, IOJIUMep,
CTPYKTYpPHOe 3BEeHO, BBICOKOMOJIEKYJISIDHblEe COe[JMHeHMS); TeOpUH U 3aKOHbI (Teopus
CTpPOeHMs] OpraHm4eckux BelecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS! MacChl BellleCTB);
3aKOHOMEpPHOCTH, CHMBOJIMYECKUN SI3bIK XMMHH; MHPOBO33peHYecKre 3HaHHs, Jiexkalue B
OCHOBe TIOHMMAaHUsl IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIIeHWUH, PaKTOJIOTHYecKue
CBeJIeHUsI O CBOMCTBAX, COCTaBe, IOJIydeHHH U 0e30IaCHOM HCIIOJIb30BAHUM BaXKHEMUIIHX
OpPraHUYeCKHX BellleCTB B OBITY U IPAKTUUECKOM 1esITeJIbHOCTH YeJI0BeKa;

chOpPMHPOBAaHHOCTb ~ YMEHHH  BBISBJISTH  XapaKTepHble  IPW3HAKM  IOHSTHH,
YCTaHABJIMBAaTh UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATHS NPU ONHCAHUU
COCTaBa, CTPOeHYs U IIpeBpallleHu OpraHu4eCcKux CoeJUHeHU,

c$bOpMHPOBAaHHOCTh YMEHUH UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIsSl COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BépHYTOM, COKpalleHHOH) ¢opMyJsl OpraHUYecKUx
BelIeCTB M YpaBHEHUM XMMHUYECKUX peaklyi, M3roTaBjIMBaTb MOJeNd MOJIeKyJ
OpraHUYeCKHUX BelecTB Uil WUIOCTPAlUd HMX XUMHUYeCKOoro M IPOCTPAaHCTBEHHOTO
CTpOeHMUS;

chOpPMHPOBAaHHOCTb ~ YMEHUH  YyCTaHAaBIMBAaTb  IPUHA/JIE)KHOCTb  U3yYEHHBIX
OpPraHWYeCKHX BellleCTB II0 MX COCTaBy U CTPOEHHUIO K OIpeflelIEHHOMY KJacCy/TpyTiie
COeIMHeHUH (yrnmesomopozpl, KHCJIOPOJ, u azoTcojieprKaliye COeIMHEeHUS,
BBICOKOMOJIEKYJISIDHbIE ~ COeIMHeHHs), [laBaTb WM Ha3BaHMUs [0 CHUCTeMaTU4eCKOH
HoMmeHkiatype (IUPAC), a Takke @pPUBOIWTh TPUBHAJIbHbIE HAa3BaHUS OT/AEbHBIX
OpraHUYeCcKUX BelecTB (3TWJIeH, IPOIWIeH, alleTheH, 3TUIeHIJIMKOJIb, IJIUIepuH, $eHol,
dopmarnbpaernsi, anerajgbierusi, MypaBbMHasi KHUCJIIOTQ, YKCyCHas KHWCJIOTa, OJIEMHOBAs
KUCJIOTa, CTeapUHOBAs KUCJIOTA, IVII0K03a, GPYyKTO3a, KpaxMall, I1eJUIi0JI03a, IJIUIVH);

cbOpPMHPOBAaHHOCTh YMEHHsl OIpellelisiTh BHAbl XMMUYECKON CBS3U B OpraHUYeCKHUX
coeJluHeHUsX (OJJMHApHbIe U KpaTHbIE);

chOpPMHPOBAHHOCTh YMEHUSI IIPUMEHSTh II0JI0>KeHUs] TeOPUHU CTPOeHHsI OpraHuYeCcKUX
BemjecTB A. M. ByTtineposa 1yis1 00bsiCHeHUsI 3aBUCHMOCTU CBOWCTB BellleCTB OT UX COCTaBa U
CTPOeHMsI; 3aKOH COXpaHeHMs MacChl BeIlleCTB;

cbOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh COCTaB, CTpoeHHe, u3WYecKre U
XUMHUUYECKWe CBOMCTBA THWIIMYHBIX IIpe/ICTaBUTesIedl pasjMYHbIX KJIACCOB OpPraHUYeCKUX
BellleCTB (MeTaH, 3TaH, JTWIEH, IpOIWJeH, aueTwseH, OyTtanueH-1,3, metunbyraaues-1,3,
OeH30J1, MeTaHOJI, 3TAHOJI, STUJIEHIVIMKOJIb, [JIMLEePUH, (GeHOJI, aneTasb/leru]l, MypaBbuHas U
YKCYCHasi KUCJIOTBI, IVIIOKO3a, KpaxMmaJs, LeJIiio3a, aMHHOYKCYCHas KHUCIIOTa),



WUIIOCTPUPOBATh TEHETUYECKYI0 CBA3b MeXy HHMHU YpPdBHEHUSIMHU COOTBETCTBYIOIIUX
XUMHUYECKUX peaKIUi C UCII0JIb30BaHNEeM CTPYKTYPHBIX pOpMYI;

CCl)OpMI/IpOBaHHOCTb YMeHUS XdpPdKTepPU30BATb HWCTOYHUKH YTJIEBOJOPOIAHOTO CbIPpbS
(HedTh, IPUPOJHBIN ra3, Yrojb), CIOCOOBI MX NepepabOTKU U IpaKTUYecKoe IpUMeHeHHe
IIPOAYKTOB IlepepaboTKy;

CCl)OpMI/IpOBaHHOCTb YMeHI/Iﬁ IMpOBOAUTDL BBIYHUCJIIEHHA 110 XUMHWYECKUM YPdBHEHUIM
(MaCCbI, OﬁBéMa, KOJIMYeCTBa MCXOOHOI'0 BelleCTBa WKW IIPOAYKTA pedKIWU 110 M3BEeCTHbIM
Mdcce, O6’béMy, KOJIMYEeCTBY OJJHOI'O U3 UCXOJHBIX BeIeCTB UJIU ITPOAYKTOB peaKI_[I/II/I);

chOpPMHUPOBAHHOCTb YMEHUM BaJleTb CUCTEeMOM 3HAaHWW 00 OCHOBHBIX MeTOAaX
HAYYHOT'O II03HAHMHS, HCIIOJIb3YeMbIX B XHWMHUHU IIPpU H3yUYEHUH BelleCTB U XUMHUYECKUX
SIBJIEHUU (Ha6J'IIOI[eHI/Ie, usmMepenue, SKCIIEpUMEHT, MO,I[EJ'II/IpOBaHI/Ie), HCIIOJIb30BATh
CUCTEMHbBIE XHWMHWYECKHEe 3HdHUA [JId IIPUHATUSA pemeHHﬁ B KOHKPETHBIX >XW3HEHHBIX
CUTyadllUAX, CBA3dHHBIX C BellleCTBAMU U UX IIPUMEHEHNEeM;

CCl)OpMI/IpOBaHHOCTb YMeHI/If/'I C06JIIO,HaTb IpaBHUJia I10JIb30BAHUA XUMHWYEeCKOM HOCYZ[Oﬁ
U JabopaTOpHbIM OO0OOpyIOBaHMEM, a TakXe TIpaBWwIa OOpallleHHs C BellleCTBAMU B
COOTBETCTBUU C MHCTPYKIUAMHU 110 BBITIOJTHEHUIO J'[aﬁopaTOprIX XUMHUYEeCKHUX OIIbITOB;

CCl)OpMI/IpOBaHHOCTb YMEHI/Iﬁ IJIaHWUPOBATb U BBIINIOJIHATH XUMHYECKHUU SKCIIepUMEeHT
(HpeBpaH_[eHI/ISI OpraHrn4eCcKuXx BellleCTB IIPpU HAI'PEBAHWH, IIOJIy4YeHHe STHUJIeHa W HU3yvdeHue
ero CBOP'ICTB, KadeCTBeHHble pedKIUH OpraHrnvYeCKUX BelleCTB, JeHaTypalud 0eJIKoB npunu
HArpeBdHWH, I[BETHble pedKIunu 6EJ'IKOB) B COOTBETCTBHU C IIPpABWIAMHU TEXHUKHU
GesomacHoCTM 1TpM oOOpalieHMM C BelleCcTBaMM M J1abopaTopHBIM 000pyAOBaHMEM,
NpeacCTaB/isITb pe3yJjibTdTbl XUMHWYECKOI'0 OJSKCIlepruMeHTa B (l)OpMe 3dIIMCH1 ypaBHeHI/Iﬁ
COOTBETCTBYIOIIIUX peaKL[I/Iﬁ u Cl)OpMYJII/IPOBaTb BbIBOJIbI HA OCHOBE 3THUX pe3yJIbTdTOB;

CCl)OpMI/IpOBaHHOCTb YMeHI/Iﬁ KPUTHU4YE€CKU dHAJIN3UPOBATh XUMHUIECKYIO I/IH(l)OpMaI_[I/IIO,
ojiydaeMyro H13 Pa3HbIX HWCTOYHHUKOB (CpeJlCTBa MaCCOBOM I/IH(l)OpMaI_II/II/I, HHTepHeT u
JIPYTHX);

chOpPMHUPOBAHHOCTb yMEHUH COOJII0[IaTh TpaBWIa 3KOJOTHYECKU 11eJ1lec000pa3HOro
IIoBeieHusa B 6bITy u pr,ZLOBOﬁ HedTeJIbHOCTHU B HeJjidX COXpPdHEeHHdA CBOEro 340POBbiA U
OKpY’Kalolllell TPUPOJHON Cpelbl, OCO3HABaThb OINACHOCTb BO3MEHCTBUS HA JKUBbIE
OpraHru3Mbl OHpeHEJ'IéHHbIX OpraHrWYeCKUX BelleCTB, IMOHHWMdsl CMBICII I10Kd3dTeJId HHK,
MOACHATH HA IIpUMepax CIIOCOOBI yYMeHbIllleHrud W IIpeJoTBpadllleHrs HWX BpeaHoro
BOSI[eI)'ICTBPIH Ha OpraHKW3M YeJIOBEKd;

JI 06y‘{aIOI_L[I/IXCSI C OIr'paHHUY€HHbIMU BO3MOXKHOCTAMMU 3JOPOBbs: YMeEHHUEe IIPUMEHATb
3HaHUI 00 OCHOBHBIX AOCTYIIHBIX MEeTO/JaX IMO3HaHUs BellleCTB U XUMHWYEeCKUX ﬂBHEHHﬁ;

Jisl  CJIellbIX Hu CJIaGOBI/IHHH_[I/IX Oﬁyan-OI_L[I/IXCH: yMeHHne HUCIIOJIb30BaATh pe)‘[bed)HO-
TOYeYHYI0 cucTeMy obo3Hauenui JI. Bpaiinis ajis 3anucy XuMu4eckux Gopmyil.

11 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOeHHsI kKypca «OOImasi M HeopraHWYecKas XUMUSD)
OTPaXXaroT:

chOPMUPOBAHHOCTb TPEJICTABJIEHUNA: O XUMHYECKOW COCTaBJISIIOIIed eCTeCTBeHHO-
Hay4YHOW KapTUHbI MHMPA, POJIA XMMUU B TO3HAHWU SIBJIEHWU MPUPOJIbI, B GOPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYPbI JINYHOCTH, €€ QYHKIIMOHAJIbHOM T'PaMOTHOCTH, HEOOXOAUMOU st
pellleHus] TPAKTUYeCKUX 33/1lad M 3KOJIOTMYeCKd OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3[0POBBIO U IIPUPOJHOM Cpefie;

BJIaJIeHUe CUCTeMOW XVMMHWYEeCKUX 3HAHWW, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarolve
MOHATUS (XMMUYECKUH 3JIeMeHT, aTOM, M30ToI, S-, p-, d- 3JeKTpOHHble OpOUTAIN aTOMOB,
HOH, MOJIeKYJia, MOJIb, MOJISIPHbIM 00BEM, BaJIeHTHOCTb, 3JIeKTPOOTPHUIATEIbHOCTb, CTelleHb
OKHCJIeHUsl, XHMMHUUYecKasi CBsI3b (KOBaJIeHTHasi, HOHHas, MeTa/UInyecKas, BOJOpPOAHAs),
KPUCTa/UIMYeCKasl peléTka, TUIIbl XWUMWYeCKUX peaklUd, pacTBOp, 3JIeKTPOJIUTHI,



He3JIeKTPOJIUTHI, 3JIeKTPOJINTAYEeCKasl JUCCOLIMAIMS, OKUCIIUTENIb, BOCCTAHOBUTEJIb, CKOPOCThb
XUMHUYECKON peakllU{, XHWMHYeCKOe paBHOBeCHe); TeOpUM U  3aKOHBI  (Teopus
IeKTPOJINTUYEeCKOW Juccolyanyy, nepuopndecknid 3akoH [I. WM. MenneneeBa, 3akoH
COXPaHEeHHsl MacChl BellleCTB, 3aKOH COXpPaHeHUsl Y IpeBpallleHrs] 3HepIuy IIpU XUMHAYeCKUX
peakIusix), 3aKOHOMepPHOCTH, CHMBOJIMYECKUN $3bIK XWMHH, MHUPOBO33peHYeCKHe 3HaHuf,
Jiexalllie B OCHOBe IIOHMMAaHMUS IIPUYMHHOCTU M CHUCTEMHOCTH XUMUYeCKHUX SIBJIeHW,
¢dakTonoruueckre CBefleHMsI O CBOWCTBax, COCTaBe, IIOJlyYeHMM U 0e30I1acHOM
VICIIOJIb30BAaHMM Ba)KHEHWIIWX HEOpraHWYeCKWX BelleCTB B OBITy M IIPaKTUYECKON
JlesiTeJIbHOCTH YeJlOBeKa;

chOpPMUPOBAHHOCTb ~ YMEHWM  BBISIBJIATb  XapaKTepHble [PU3HAKU  IIOHSTHUH,
yCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHS IIPU ONKMCAHUU
HeOpraHWYeCKUX BellleCTB U UX IIpeBpalleHul;

chOpPMHPOBAaHHOCTh YMEHUH UCII0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISl COCTaBJIEHUS
¢$OopMyJ1 BellleCTB U YpaBHEHMM XMUMHWYeCKUX peaKlUi, CHUCTeMaTH4eCKyl0 HOMEHKIaTypy
(IUPAC) u TpuBuManbHble Ha3BaHUsl OTHeJIbHBIX HEOPraHWMYeCKUX BellleCcTB (yrapHbIM ras,
YIJIeKUCIIBIN a3, aMMUaK, ralléHas U3BecCTb, HeralléHas U3BeCTb, IIUThbeBas COAQ, MUPUT U
Jipyrue);

chOpPMUPOBAaHHOCTb yMEHWM OIpefieIiTh BajleHTHOCTb U CTelleHb OKUCJIeHUS
XUMHUYECKUX 3JIEMEHTOB B COeJUHEHMSIX pa3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U
(xoBasyleHTHasl, NIOHHAs, MeTajUIn4decKas, BOJJOPO/IHAs) B COeJUHEHUSX, TUIl KPUCTaJUINIeCKOU
PeléTKA KOHKPeTHOI'o BelllecTBa (aTOMHas, MOJIeKyJIsIpHasl, HMOHHAs, MeTajuIMdecKas),
XapakTep Cpefibl B BOJHBIX PaCTBOpaX HEOPraHUYeCKUX COeIMHeHUN;

chOpPMUPOBAaHHOCTh YMEHMM YCTaHAB/IMBAaTh IIPUHAJJIEKHOCTb HeOpraHWYeCKHUX
BelleCTB 10 UX COCTaBYy K OIpeJleIeHHOMY KJlacCy/TpyIllle COeIMHeHUH (TIPOCThle BelllecTBa
— MeTaJUIbl U HeMeTasllbl, OKCHIbl, OCHOBAHUS, KUCJIOTEI, aMpOTepHble THIPOKCU/IBI, COJIN);

chOpPMHPOBAaHHOCTb yYMEHWM pacKpbIBaTh CMBICJ Ileproaudeckoro 3akona [I. H.
MennieneeBa UM [OeMOHCTPUPOBATb €ro CUCTEMAaTU3UPYIOUIYI0, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKY10 PYHKITUH;

chOpPMHPOBAaHHOCTb yMEHWM XapaKTepu3oBaTh JJIeKTPOHHOe CTpOeHHe aTOMOB
XUMHYEeCKUX 371eMeHTOB 1-4 nepuonioB [leprosndeckoit cUCTeMbl XUMHUYECKUX 3J1eMEHTOB
II. HW. MeHpgeneeBa, WuCHONb3yss MOHATUS «S-, P-, d-dJIEKTPOHHBle OpOUTAIINY,
«3HepreTuveckre ypOBHW», OOBSCHATb 3aKOHOMEPHOCTH W3MEeHeHMsI CBOMCTB XWUMHUYECKUX
IeMeHTOB M WX COeJUHEHWM II0 IepuojaM u rpynnaM [leprogudeckodt cucTeMbl
XUMHYeCcKuXx djieMeHToB 1. . MenpeneeBa;

chOpPMHPOBAaHHOCTh yMEHWM XapaKTepu30BaTb (ONMCHIBATh) 0OIIMe XWMHYecKue
CBOMCTBA HeOpraHWYeCKUX BellleCTB Pa3IMYHBIX KJIACCOB, IOATBEPXKOAaTh CYyIlleCTBOBaHUE
reHeTUYeCKOM CBSI3M MeXJy HeOpraHW4eCKMMM BelleCTBaMU C IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PeaKIInii;

chOpPMUPOBAaHHOCTh YMeHHs KJIaCCU(UIIMPOBATh XMMUYECKHe PeaKIuU 10 pa3IndHbIM
IIpU3HaKaM (YUCIIy U COCTaBy pearvpymollyX BellecTB, TeIIOBOMY 3(@eKTy peakluy,
VM3MEHeHHIO CTelleHel OKHWCJIeHWsI 3JIeMeHTOB, O00paTMMOCTH peaklWd, Yy4acTHIO
KaTaJln3aTopa);

chOPMUPOBAaHHOCTb yYMEHWM COCTaBJISITh YPaBHEHMsI peakIUi pa3jM4YHbIX THUIIOB,
IIOJIHble U COKpAallleHHble YpaBHEHUS peakIMi MOHHOTO OoOMeHa, yYWTBIBasl YCJIOBUS, IIpU
KOTOPBIX 3T PeaKIMu UyT IO KOHIIA;

chOpPMUPOBAaHHOCTb YMEHUH IPOBOJUTH PeakIUH, MOATBepXk/arolye KadyeCTBeHHbIN
COCTaB pa3jIMYHbIX HeOpraHWYeCKUX BellleCTB, PACllO3HaBaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PaCTBOPaX HEOPraHUYeCKUX BeIlleCTB;

cbOpMHPOBaHHOCTh yMeHU! pacKpbIBaTh CYILIIHOCTb OKMCJIUTEJIbHO-
BOCCTAaHOBUTEJIbHBIX PpeaKIMi II0CPe/ICTBOM COCTaBJIeHMsI 3JIeKTPOHHOro 0OajaHca 3THUX
peaxknui;



chOpPMUPOBAHHOCTb YMEHUM OOBSICHATh 3aBUCUMOCTb CKOPOCTH XWUMUUYECKOUW peakIiu
OT pa3JIM4HbIX (PAKTOPOB; XapaKTep CMelleHUs] XMMUUeCKOT0 paBHOBECHSI B 3aBUCUMOCTH OT
BHelllHero Bo3zeicTBus (mpunnun Jle [llaTesnbe);

chOPMUPOBAHHOCTh YMEHHUW XapaKTepHU30BaTb XHMMHUUYECKHe MPOIeCChl, Jiexalue B
OCHOBe  IMPOMBIIUIEHHOTO  TIOJIyYeHUsT CEepHOM  KHUCJIOThl, aMMHaKa, a  Takxe
chOpPMUPOBAHHOCTb TpeACTaBiIeHUH 00 OOIIMX HAyYHBIX MPUHIMIIAX M 3KOJIOTMYeCKUX
npobsieMax XUMUYeCKOT0 IPOU3BO/JICTBA;

chOPMUPOBAHHOCTh yYMEHUH INPOBOAUTH BBIYMCIEHUS C HCIIO/Ib30BAaHHWEM IOHSITHUS
«MaccoBasi JIoJsl BellleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHYECKUX
peakIusixX, MacChl BellleCTBa WM 00bEMa ra3oB 10 U3BeCTHOMY KOJIMUeCTBY BelllecTBa, Macce
WM 00BbEMY OJTHOTO U3 YYACTBYIOIIMX B PeaKIMK BellleCTB, TEIIOBOro 3¢ deKTa peakliui Ha
OCHOBe 3aKOHOB COXPaHEeHUs MacChl BellleCTB, IIpeBpalleH!s] U COXpaHeHUs! SHepruy;

chOpPMUPOBAHHOCTb YMEHUH COOIIOaTh MPAaBWIA MOJIb30BaHUSI XUMUYECKOU MOCy10M
u JabopaTopHBIM OOOpy/lOBaHMEM, a TakXe IIpaBWiIa oOOpalleHHss C BellleCTBaMU B
COOTBETCTBUM C UHCTPYKIMSIMU TI0 BBIIIOTHEHUIO JJaOOPAaTOPHBIX XUMHUYECKUX OIBbITOB;

chOpPMUPOBAHHOCTh YMEHWM IJIAHUPOBATh Y BBINNOIHATD XUMHUYECKUM 3KCIIepUMEHT
(pasnokeHue IepOKCHAA BOJOpPOJA B IIPUCYTCTBUM KaTalW3aTopa, OIpeliesieHHe CpeJbl
pacTBOPOB BellleCTB C IIOMOIIbI0 YHUBEPCAJIbHOTO WHIWKATOPA, BIIMSHUE pPa3IMYHbIX
$aKTOpOB Ha CKOPOCTh XMMHUYECKOW peakKIMy, peaKIMu HOHHOTO OOMeHa, KayeCTBeHHbIe
peakvv Ha cCyibdar-, KapbOHAaT- U XJIOPUA-aHUOHBI, Ha KAaTUOH aMMOHMUS, pelleHue
OKCIIepUMEeHTAJIbHbIX 33/lay 1o TeMaM «Metamwiby u «Hemeramwibl») B COOTBETCTBUU C
MpaBUAJIaMHd TeXHUKH 0e30MaCHOCTH MpU OOpallleHWH C BellleCcTBaMHM U J1abOpaTOPHBIM
obopylioBaHKEM, TPe/ICTaBI/ISTh pe3yJIbTaThl XMMHUYECKOr0 3KCIIepUMeHTa B (opMe 3anucu
yYPaBHEHUN COOTBETCTBYIOUIUMX Ppeakluid U ¢GOpMyIMpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaToB;

chOpPMUPOBAHHOCTb YMEHUH KPUTUYECKH aHAJIM3UPOBATh XMMUYECKYI0 MHPOPMaIUIO,
MoJIy4yaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeJiCTBAa MAacCCOBOM KOMMYHMKaIWH, WHTepHeT u
JIPYTHX);

chOpPMUPOBaHHOCTh yMEeHWM cOoOIofaTh IIpaBWIa 3KOJIOTUYECKH Iiejlecoobpa3HOro
MOBeJleHUs1 B OBITY W TPYJIOBOM [IeSITeIbHOCTA B IeJIsIX COXPAaHEHHWsI CBOEro 3/I0POBbsl U
OKpY>Kalolllel TMPUPOJHOM Cpelbl, OCO3HAaBaTh OMNACHOCTb BO3/EMCTBUS Ha >KUBBIE
OpraHu3Mbl OIpe/IeJIBHHbIX BeIecTB, MOHUMas cMbIca mokasatess [IJIK, mosicHaTh Ha
rpuMepax CHocOObl yMeHbIIeHUsI W Tpe[IoTBpallleHus] WX BpPeJHOTO BO3[EHCTBUS Ha
OpraHM3M YeJIOBeKa;

JUIs1 00Y4aIoIIUXCsl C OTPAaHUYEeHHBIMU BO3MO>XKHOCTSIMU 3]JOPOBbSI: yMeHHe PUMEeHSITh
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX MeTOaX IM03HAHUS BeleCTB U XUMUYeCKHUX SIBJIEHUH;

JUISL CJIeNbIX W CIaOOBUISIIMX O0YyYalolIMXCS: YMeHHe HCIO0JIb30BaTh pebedHo-
TOYEeUHYI0 cucTeMy 0b6o3HaueHui JI. bpaiins asisd 3anucu XUMU4ecKux GopMyil.
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ApomaTuyeckue
yIJ1€BO/IOPOAbI

2.4

[Ipupoanbie
WCTOYHUKHU
YTJIeBOJIOPO/IOB U
UX IlepepaboTka

Hroro no pazpeny

13

Pasnen 3. Kucioponconep:kaiye oprana

YeCKHe CoeqnmHeHu s

3.1

CnupTel. PeHomn

3

3.2

AJbIeruaml.

7




Kap6oHoBrie
KUCJIOTHI.
CrnosxHble 3UPHI

3.3 Yrnesonnl 3 1

Hroro no pazpeny 13

Pasnen 4. A3oTconep:kainye opraHudeckHe coefHHeHHs

AMUHELL
4.1 AMWHOKUCJIOTEL. 3
Benku
Hroro no pazpeny 3

Pa3zgen 5. BoicokoMosieKkyIsipHbIe COeTHHEeHHU S

ITmacTmaccsl.
5.1 2
Kayuyku. Bonokna
Hroro no pazpeny 2
OBHIEE KOJIMYECTBO
YACOB I10 34 2

[TPOTPAMME




11 KJIACC

KosmmuecTBo yacoB JJIeKTPOHHBIE
HaumenoBaHue
Ne KOHTPOJ[ (]_II/I(I)pOBbIE)
pa3feyioB H TeM IIpakTHYeckue
n/n Bcero bHBIE obpa3oBarejbLHbIE
nporpamMmsbI padoTHI
padoThI pecypchl
Pa3zgen 1. Teoperuueckue 0CHOBBI XUMHH
CTpoeHue aTOMOB.
[Tepuroguueckuii
3aKOH U
11 [Teproguueckas 3
cucreMa
XUMHAYECKUX
anemenTos /1. U.
MemnpeneeBa
CTpoeHue BelllecTBa.
1.2 MHuoroobpasue 4
BellleCTB
XUMUYeCcKue
1.3 6 1 1
peakiuu
Hroro no pazpeny 13
Paspnen 2. Heopranuyeckasi xumus
2.1 MerTasbl 1
2.2 Hemerasbt 1 1
CBsi3b
273 HEOpraHUYeCKUX 1 5
OpraHUYecKUx
BeIIeCTB
Hroro no pasneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3HD 4
Hroro no pazpeny 4
OBIIEE KOJIMYECTBO 24 5 .
YACOB I10 [TPOI'PAMME




IIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
No KosmuecTBo yacoB DJIeKTPOHHBI
Hdara e nudpoBbie
Konurtpo | IIpaktn
n | Tema ypoka H3y4eH obpa3zoBaren
Bcero JIbHbBIE JecKHe
/ us bHBIE
paboThI | pabdoTHI
n pecypchl
IIpegMeT opra"nuyeckoi
P . p https://resh.ed
1 XUMUH, eé BOSHUKHOBeHNe, 1 /
u.ru
pa3BUTHE U 3HAUEHUE -
Teopus cTpoenus
) OpraHUYecKUX COeJIMHeHuH ! https://resh.ed
A. M. bytnepoga, eé u.ru/
OCHOBHBIE ITOJIOXKeHUs
[IpencraBnenue o
KJIacCUUKALINMI
OpraHuvYeCcKHX BellecCTB.
p https://resh.ed
3 Homenkiarypa 1 ;
u.ru
(cucremaTtuueckas) u =
TPUBUAJIbHbIE HAa3BaHUS
OpraHUYeCcKHX BeIecTB
4 AJkaHbI: COCTaB U CTPOEHHe, i https://resh.ed
rOMOJIOTUYECKUH PsiJl u.ru/
MertaH 1 3TaH —
. https://resh.ed
5 MIPOCTeHIIre MpeCTaBUTe TN 1 /
u.ru
aJIKaHOB -
6 AJlKeHBI: COCTaB U CTPOEHHUeE, i https://resh.ed
CBOMCTBa u.ru/
ODTWIeH U [IPOIINJIeH —
. P https://resh.ed
7 MIpOCTeIIre MpeiICTaBUTe TN 1 /
u.ru
aJIKeHOB -
IIpaxTtuueckas pabora No 1.
P P https://resh.ed
8 «Ilomyyenue atunena u 1 1 /
u.ru
HU3y4eHue ero CBOMCTB» -
Ankanuensl. byraauen-1,3 u
9 MeTwi0yTagueH-1,3. ! https://resh.ed
[Tomyyenue CUHTETUYECKOTO u.ru/
Kay4JyKa U Pe3uHBI
10 AJIKVHBI: COCTaB U 1 https://resh.ed
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0COOEHHOCTH CTPOEHHUS],
COMOJIOTUYECKUH PAL.
AnetwsieH — MPOCTeNIINMA
MIpe/ICTaBUTENTb AJIKUHOB

u.ru/

BolunciieHns 1o ypaBHEHHUIO

https://resh.ed

11
XMMHUYeCKON peaKIuu u.ru/

12 Apenbl: 6eH301 ¥ TOIYOIL https://resh.ed
TokcrYHOCTH apeHOB u.ru/
['enetnyeckasi CBSI3b

13 YIJIEBOJIOPOIOB, https://resh.ed
MIpUHAJIeXaIUX K u.ru/
Pa3IMYHbIM KJIACCaM
[IpupojiHble HCTOYHUKH

TJIeBOJIOPOJIOB: TIPUPOIHBIN
Y HOpOA Prpon https://resh.ed
14 | ra3 u nomyTHbIe HedTIHbIE /
u.ru
rasbl, HepTb ¥ IPOIYKTHI €€
nepepaboTKu
[IpupojiHbIe HCTOYHUKU
TJIEBOJIOPOIOB: IPUPOAHBIN
y P pup https://resh.ed
15 | ra3 u nonytHble HepTIHBIE /
u.ru
rasbl, HepTh U TIPOIYKTHI €€
nepepaboTKU

16 KonTponbHas pabora 1o https://resh.ed
pasnieny «YTyieBoJIopOIbh» u.ru/
[IpenenbHble OJHOATOMHbBIE

Pel g https://resh.ed

17 | crOupThl: METaHOJ U 3TAHOJL. ;

u.ru
Bonopoanas cBs3b

18 MHoroaToMHbIe CITUPTHI: https://resh.ed
STWIEHTJIMKOJIb U TJIUIePUH u.ru/
deHOIT: CTpOeHre MOJIeKYIIbI,

P Y https://resh.ed

19 | ¢usmveckre U XUMHUYECKHEe /

u.ru
CBOMCTBa, IpUMeHeHNe

20 Anpperuanl: opManbierus https://resh.ed
Y aretasbjerusi. AleToH u.ru/
OpnHOOCHOBHBIE TIpeJieNTbHbIe

P https://resh.ed

21 KapOOHOBBIE KUCJIOTHI: /

u.ru
MypaBbHHAsI U YKCYCHasI
99 [TpaxTrueckas pabora Ne 2. https://resh.ed

«CBoticTBa pacTBopa

u.ru/
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YKCYCHOU KUCJIOTBI»

CTeapI/IHOBaH X OJIeMHOBAas
KHCJIOTHI, KdK

https://resh.ed

23
Mpe/ICTaBUTE M BBICIIAX u.ru/
KapOOHOBBIX KUCJIOT
Muru1a KaK COJIM BBICIITAX
https://resh.ed
24 KapOOHOBBIX KUCJIOT, UX /
u.ru
MoIolllee JeliCTBHe
CrnoxkHble 3bUpHI KaK
g5 | TIPOM3BOJHEIE KapOOHOBBIX https://resh.ed
KUCJIOT. ['MOpOIn3 CII0XKHBIX u.ru/
a¢upoB
Kupwr: rugponus,
https://resh.ed
26 NpuMeHeHre, OHoJIoThuYecKast ;
u.ru
POJIb KUPOB —
YrneBonbl: COCTas,
KJIacCUdpUKaIus.
(vb t https://resh.ed
27 Baxueliive npeicTaBUTeNN: ;
u.ru
IUII0K033, GPYKTO33,
caxapo3a
28 Kpaxman u neuironosa kak https://resh.ed
MIPUPOJIHBIE TTOJIUMEePhI u.ru/
KonTposnbhas pabora 1o
29 pasnerny https://resh.ed
«Kucnopopaconepxariue u.ru/
OpraHUYecKye COeJIuHEeHUS
20 AMUHBL METWIAMUH U https://resh.ed
AHWINH u.ru/
AMUHOKUCIIOTEI KaK
amdoTepHbIe OpraHudecKue
orep P https://resh.ed
31 CoeJUHeHUs, UX
u.ru/
OMOJIOrMYecKoe 3HaYeHue. -
[Mentunnt
benku xak rpupoaHbie
pup https://resh.ed
32 BBICOKOMOJIEKYJISIPHBIE
u.ru/
COeIUHeHUS -
OcCHOBHBIE ITIOHATHUSI XUMHUU
https://resh.ed
33 | BBICOKOMOJIEKYJISIPHBIX

coeJuHEeHUI

u.ru/
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OcHoBHBIE MeTO/IbI CUHTe3a
BBICOKOMOJIEKYJISIPHBIX

34 .
coequHenui. [ImacTtmaccel,

Kay4yKd, BOJIOKHA

https://resh.ed
u.ru/

OBIIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME

34
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11 KJIACC

KosmuecTBo 4yacoB

N
Konr | IIpak I DJIeKTPOHHBIe
ara
poJib | THYeC nudpoBbIe
n| Tema ypoka H3y4eH
/ Bcero | HbIe KHe st oOpa3oBaTeb
o pabo paodot HBbIe pecypcChl
THI bl
XUMUYeCcKul 3jieMeHT. ATOM.
https://resh.edu
OnekTpoHHAas KOHPUTypaLys 1 /
Tu
aTOMOB
[Teprogrueckuii 3aKOH U
[lepronuueckas cucrema
XUMHYecKux 3jiemeHToB [I. Y. ! https://resh.edu

MenpiernieeBa, UX CBS3b C
COBpPEMEeHHOW TeOpHer CTPOeHUs
aTOMOB

ru/

3aKOHOMEpHOCTH U3MeHeHUsI
CBOMCTB XMMHYECKHX 3JIeMEeHTOB U
HX COeJIMHeHWH I10 TPYyIIaM U
nepuojiaM. 3HaueHHe
MIePUOIMYECKOr0 3aKOHA U
CHCTeMbl XUMUYECKUX JJIEMEeHTOB
JI.1. MenpesneeBa B pa3BUTHUU
HayKU

https://resh.edu
ru/

CtpoeHnue BellecTBa. XMMUYeCKast
CB$I3b, €€ BUJIbI; MeXaHU3MBbI
0bpa3oBaHMsT KOBAJIEHTHOM CBSI3U.
Bonoponnas cBsi3b

https://resh.edu
ru/

BaneHTHOCTB.
O1eKTPOOTPUIATeIbHOCTb.
Crenens okuciienus. Bemjecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOeHUSsI

https://resh.edu
v/

[TonsTre 0 IUCHIEPCHBIX CUCTEMaX.
HcrunHHBIE M KOJIOWIHBIE
pacTBopbl. MaccoBas foiis
BellleCTBa B pacTBOpe

https://resh.edu
v/

Kinaccudukanus v HoMeHKIaTypa
HeOpraHuYeCcKuX CoeIMHeHUH.

https://resh.edu
ru/
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'eneTuueckas cBI3b
HeOpraHW4YecKux BelecTsB,
Pa3/IMYHbBIX KJIACCOB

Krnaccudukanust xuMuyeckux
peakiii B HeOpraHu4eCcKou U
OpraHUYecKON XMMHH. 3aKOH

https://resh.edu

8 COXpaHEeHHsI MaCChl BeIeCTB; iy
3aKOH COXPaHeHHs Y IIpeBpallleHUsI
SHEepruu Mpu XUMHUIeCKUX
peaxIusax
CkopocTb peaknuu. Ob6parumble https://resh.edu
9 peakIiuu. XUMHA4YecKoe T/
paBHOBecHe
[TpaxkTrueckast pabora Noe 1.
10 «BnusHre pa3muIHBIX GAaKTOPOB https://resh.edu
Ha CKOPOCTb XMMHUYeCKOM1 Tu/
peaxIum»
OJeKTpoIUTHUYeCKast
nucconuanys. [lonsitue o
1 BOZIOpOTHOM TT0Ka3aTese (pH) https://resh.edu
pactBopa. Peakiiuy MOHHOTO Tu/
obmeHa. ['maposnr3 opraHnyecKrux
Y HEOPTAaHUYECKUX BelleCTB
OxucIuTeNIbHO-
12 BOCCTaHOBHUTEJIbHbIE PEeaKITH. https://resh.edu
[TousiTue 06 amekTposr3e Tu/
pacIiaBOB ¥ paCcTBOPOB COJIeH
13 KonTposnbHas paboTa 1mo pasmeny https://resh.edu
«Teoperryeckue 0OCHOBBI XUMUM» Tu/
Mertauibl, UX MOJIOXKEHHe B
[Tepronuueckoii cucrteme
14 XUMHYEeCKHUX dyieMeHToB . Y. https://resh.edu
Menneneesa 1 0COOHHOCTHU Tu/
cTpoenus aToMoB. O61IMe
¢dusmIecKkre CBOMCTBA METaJIJIOB
CriaBbI MeTaJIOB. ) https:/resh.edu
15| OnexkTpoxuMu4uecKui psij o
HaTPSDKeHUHN MeTasljioB
16 XuMudeckue CBOWCTBA https://resh.edu

BO)KHEHIITMX MeTaJlJIoB (HaTpUH,

ru/
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KaJIMM, KaJIbIIMM, MarHuy,
aJTFIOMUHUN) U UX COeJIMHEeHUM

XuMHUueckre CBOMCTBA XpPOMa,

https://resh.edu

17
Meu U UX COeqUHeHHU Tu/

18 XUMHueckye CBOMCTBA ITUHKA, https://resh.edu
JKeJjle3a U UX COeqUHEeHUN ru/
IIpaxkTrueckast pabora No 2.

N P P https://resh.edu

19 Pelienne skcriepuMeHTaIbHBIX /

Tu
3a7a4 1o teMe « Metayib» "
Hewmerasisl, ¥x mOJI0XKeHWe B
ITeproguueckoii cucTeme
P https://resh.edu
20 | xmmmnueckux snementos /1. H. /
Tu
Meunneneesa 1 0CO6HHOCTHU
CTPOEHUS aTOMOB
dusnueckue CBOMCTBA
HeMeTaJlIOB. AJUIOTpOIIUS
p https://resh.edu
21 HeMeTaJluioB (Ha mpumepe /
.Tu
KUCJIOPOJia, cepbl, docdopa u
yIJiepojia)

99 XUMHYecKye CBOMCTBA rajioreHos, https://resh.edu
Cepsl U UX COeJIMHEeHUH ru/

93 XUMHYeCcKre CBOMCTBA a30Ta, https://resh.edu
docdopa u ux coeTMHEeHUH .ru/

4 XvrMHYecKue CBOWCTBA yTIJlepo/a, https://resh.edu
KpeMHHUS U UX COeJUHeHUN .ru/

95 [TpruMeHeHre BakKHEUIINX https://resh.edu
HeMeTaJlJIOB U UX COeqUHeHUN Tu/
O0o0011IeHNe U CUCTeMaTH3allus
3HaHUH 110 TeMe «HeMeTawibhy.

https://resh.edu
26 | BprunciieHus 1o ypaBHeHUSIM /
. .U
XUMHUYECKUX PeakIui 1 —
TepMOXUMUYECKHe PaCYéThl
ITpaxTuueckag padota No 3.
P P https://resh.edu

27 | «Pelienue skciepruMeHTaJIbHBIX /

.U
3amad no treMe "Hemetasmn"» —

28 KonTtposnbHas pabora 1o TeMam https://resh.edu
«Metamne»y u «Hemetamibiy Iu/

29 Heopranuueckue u opraHndeckue https://resh.edu

KHMCJIOTHI. HeOpFaHI/I‘IECKI/Ie 141

ru/
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OpraHn4YeCcKre OCHOBAHHA

AmdboTepHble HeopraHu4eckue 1
OpraHuYecKye CoeIUHeHUSI.

https://resh.edu

30 | T'eneruueckasi CBSI3b 1 y
HEOPraHWYeCKUX U OpraHuYecKux -
BelllecTB
Posnb xumMum B obecniedyeHuu

3] 9KOJIOTUYECKOM, SJHEepreTU4ecKom u { https://resh.edu
IUIIeBOM 6e3011aCHOCTH, Pa3BUTUH Tu/
MeIUIIUHbI
[IpencraBnenust 06 061X

7 | HAYIHBIX IDUEIHNEX ] https://resh.edu
MIPOMBIIJIEHHOTO TOTyYeHHsI Tu/
Ba)KHEHIIIMX BellleCcTB

33 YesioBek B MUpe BeIeCTB U i https://resh.edu
MaTepuasoB .u/

https://resh.edu
34 | Xwumwus ¥ 30pOBbe YeloBeKa 1 [y
OBHIIEE KOJIMYECTBO YACOB I10 24

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHMWE OBPA30OBATEJIbBHOI'O
ITPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JUISA YYEHUKA -

Xwumust: 10-i kinacc: 6a3oBbli ypoBeHb yuebHuk / . ['abpuensn O.C.. H.I'. Octpoymos,

C.A. CnagkoB - Mockga: [Ipocserenue, 2023

Xwumust: 11-i knacc: 6a3oBblii ypoBeHb yuebHuk / . ['abpuensn O.C.. H.I'. Octpoymos,

C.A. CnagkoB - Mockga: [Ipocserenue, 2023
METOIUYECKUWE MATEPHAJIBI IJI51 YUUTEJIS -

O.C. I'abpuenss u ap. Xumus. 10 kiacc. bazoBeiii ypoBeHb. Metonnueckoe nocobuve

O.C. I'abpuenss u ap. Xumus. 11 kiiacc. bazoBeiii ypoBeHb. Metonnueckoe nocobuve
IOIHPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Kypc opranunueckoii xumuu 3a 10-# kacc. [locranoBka onbitoB. Kimacchr

OpraHUYeCKHX COeIMHeHWH, TeCTUpoBaHUe. brorpaduy 3HaMeHUTBIX

yuenbIx. http://formula44.narod.ru

2. Opranuyeckasi XuMusl. JJIeKTPOHHBIN yueOHUK AJis cpefiHel mkosbl 10-11

ki1 http://cnit.ssau.ru/organics/

3. OnbITHI 110 HEOpraHWYecKoM XUMuK. OTnMcaHus peaKIym,

¢dotorpaduu, cupaBoyHas uHpopmanus. http://shnic.narod.ru/

4.Jlepuoyeckasi CHCTeMa XUMHUYECKUX 3ieMeHToB. McTopust

OTKPBITHSI 37IeMEeHTOB U IIPOUCXO’KJIeHNe UX Ha3BaHWH, OllMCaHue

$U3NUeCKUX U XUMUYEeCKUX

CcBOMCTB. http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/ru

sko2.html

5. PacuetHble 3a1aum 1o xuMuy. COOPHUK pacueTHBIX 3a/1a4 110

HEOpraHU4YeCKON U OpraHn4ecKoy XUMUHU 1St paboThl Ha MIKOJIbHOM

cnernkypce. Criicok

nuTtepaTypsl. http://lyceuml.ssu.runnet.ru/~vdovina/sod.html
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