PABOYASA ITPOI'PAMMA
yueOHOoro npeamera «XumMus. ba3zoBbiil ypoBeHb)»

15 ooygaromuxest 10 — 11 kiaccos



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XxuMuu Ha ypOBHE CpeTHEr0 o0IIero oopasoBaHus pazpadoTaHa
Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6 ob6pa3oBaHUU B
Poccuiickoit depeparuny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepatbHOM
oOpasoBarenpHON TporpamMmbl  cpemnero obmiero ob6pasoBanus (POIT COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konmenmuu mnpenojaBaHus y4eOHOTO ImpeaMera «XUMHA» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepalinm, peaausyonux OCHOBHbIC
o0Opa3oBaTenbHbIE MPOrpamMMbl, U OCHOBHBIX HOJOKEHHN «CTpaTeruu pa3BUTHA
Bocniutanus B Poccuiickoit @enepannn Ha nepuor a0 2025 roga» (Pacnopsbkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOoTKe MNpOorpaMMbl MO XUMHH, K ONPEICIICHUIO
oOuieil crpaTeruu oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUA OOYYarOUIMXCS CpEeACTBaAMU
yueOHoro npeamera «Xumus» mia 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHsle mnoioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHus, pe3yJbTaTOB O0Oy4YeHHsT U TpeOOBaHUH K YpPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
001e00pa3oBaTEeNbHON  OpraHMu3alii, SBISAETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXKWAT 3aBEepUIAIOUIMM  3TallOM  pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, MNPHUCYIINX
LIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHMsl. ITU LIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, (POPMUPOBAHKSI MUPOBO33PEHHS U OOIIEH KyJIbTYphl YEJIOBEKA, a
TaK)K€ DKOJIOTHUYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 30POBBIO U MIPUPOTHOM
cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE OOYYalOIIMXCS Ha YPOBHE CPEIHETO
o0uiero oOpa3oBaHusl CPeACTBAMH y4eOHOro MpeaMera «XUMHUsSD», COACpKaHHE U
OCTPOEHUE KOTOPOTO OMpENEICHbl B MPOrpaMMe MO XUMUU C YYETOM CHELHPUKU
HAayKd XUMHUHU, €€ 3HA4YeHHs B MO3HAHMM MPUPOABI M B MaTepUATbHON KU3HU
oOlIecTBa, a Takke € Y4E€TOM OOMMX LeJedl M MPUHIUIOB, XapaKTEePU3YIOUIUX
COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeaHero oOmiero oOpa3oBaHus B Poccuiickoit
denepanum.

XuMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpPaeT ocoOyio poyib B
COBPEMEHHOM LIMBUIIM3ALIMHU, B CO3/IaHUHA HOBOM 0a3bl MaTepualibHOW KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHME PALMOHAIBLHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHHE€ LEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXKaloIIeM MHpe Kak O €IWHCTBE
IpUPOJBI U YEJOBeKa, KoTopoe (opmupyercs B XUMHUM Ha OCHOBE NOHHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPY)KAIOUIEr0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3H MEXITY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C JOPYTMMH €CTECTBEHHBIMM HAyKaMH, XMMHS CTaja
HEOTHEMJIEMON YacTbl0O MUPOBOM KYJIBTYphl, HEOOXOAUMBIM YCJIOBHUEM YCHEIIHOTO
TpyJa W KU3HM Kaxaoro uieHa ooOmectBa. CoBpeMeHHas XUMHUSA Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHA Ha pEIICHUE
[JI00ANBbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHSL 4YEJIIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBercTBMM ¢ OOmMMM LEASIMA M TPUHLIUIIAMH CPEIHEr0 OOIIero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbI ypOBEHb
M3YYEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOy4Jaronuxcs, HEOOXOUMYIO UM JIJIsl BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOUEHHUS B )KM3Hb COLMYyMa, MPOAOKEHUST 00pa30BaHUS B PA3IUUYHBIX
00JacTsX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocraBmsirolmiuMu  npeameTa  «XHUMHS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas W HeEopraHUYecKass XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsS KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU MO0 HEOPraHMYEeCKOW XUMUM (C BKJIIOYEHHEM 3HAHMW W3 OOIIeH XUMHUH) U
OpraHn4eckon xumuu. POpMUPOBAHHUE JAHHOM CUCTEMBl 3HAHWM IpU U3YYEHUHU
npeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEILIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuyeckas XuMHs» c(OpMHpPOBaHa B MporpaMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TMOAX0Aa K M3y4eHUI0 Y4yeOHOro marepuaga U 0oOycCJOBIIEHA
MCTOPUYECKH OOOCHOBAHHBIM PA3BUTHUEM 3HAHMI Ha ONpPEAENIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCKOM XUMHUH BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKOM TEOPUM CTPOEHUS OPTaHUYECKUX COCIWHEHWM, a TAaKKE€ Ha YpPOBHE
CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPEICTABIECHUN O CTpPOCHHH BelecTB. CBeleHUs
00 M3yyaeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJOB O
CJIOHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce OpraHuueckoll XMMUU
MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
NEepBOHAYAIbHBIE TMPEJICTABICHUS O XMMHYECKOH CBSI3M, KIACCU(PUKALNOHHBIX
IIPU3HAKAX BELIECTB, 3ABUCUMOCTH CBOWCTB BEILECTB OT UX CTPOECHUSA, O XUMUYECKON
peaKkuuu.

[loq HOBBIM yIrJIOM 3peHUss B MHOpeaMere «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 00mero oOpa3oBaHMs
TEOpETHUUECKHil MaTtepuan U (aKTOJIOTUYECKUE CBEJIEHUS O BEUIecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMUSD»  00y4arolMMCS TPEIOCTaBIsETCS BO3MOXXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJO0JIOTMYECKUX MO3UIUH,
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rIyO)ke TIOHSATh HWCTOPUYECKOE W3MEHeHHWe (QYHKIOMK 3TOro 3akoHa — OT
000011aK01IIeH 10 0OBSICHSIONICH M IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOWCTBaX W NPUMEHEHHHM, a TAKKE O XHMHYECKHUX PEAKIUAX, UX CYIUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoJHsAerca B Kypcax 10 u 11 kitaccoB aneMeHTamMu
COJICp’KaHUS, UMECIONIMMU KYJbTYPOJIOTUYECKUN U NPUKIAAHON XapakTep. OTH
3HaHUS CMOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMHU HayKamH,
PacKpbIBAIOT €€ pOJib B MO3HABATEIBHOW M MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUU U
MPAKTUYECKUX TMPUIIOKEHUN XHUMHH, MOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBSI3aHHBIX C XUMHEH,
KPUTUYECKHA OCMBICIUBATh HH(POPMAIIMIO U TPUMEHSTH €€ NJIsl TIOTIOJTHEHUSI 3HAHUM,
pELICHUS] UHTEJUICKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIEI0BATEIbCKUX 3a1a4. B
LIEJIOM COJIep’)KaHue y4eOHOro mnpeameTa «XUMHUS» JAHHOTO YPOBHS HU3YUYEHUS
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHME Yy OOYHAIOUIUXCA MUPOBO33PEHUYECKOW OCHOBBI
Uil TOHUMaHusi QuiocodCKUX W, TaKUX KaK: MaTepuaibHOE €JIMHCTBO
HEOPraHUYECKOTO U OPraHMYECKOro MHUpa, 0OYCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM U CTPOEHUEM, [MO3HABAEMOCTh MPUPOIHBIX SIBJIECHUW MMyTEM SKCIEPUMEHTA
W PpEIICHUS. NPOTUBOPEUMA MEXKIY HOBBIMM (akTaMu U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHH B PELIEHUU SKOJOTMYECKUX NpoOseMm, a
TaK)Ke MpoOJieM COEpeKeHUs DHEPreTHYECKUX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemieHus 3ajad BOCHUTAHUS, Pa3BUTHS W COLMANM3AIUU
0oOyyYaromuxcsi MPUHATBIE MPOTPAaMMOM MO XHUMHUHU TOAXOJbI K OMNpEeTICHUIO
colepKaHUsl W  TIOCTPOEHUS NpeaMeTa MpeaycMaTpuBaioT  (OpPMHpPOBaHUE
YHUBEPCAIBHBIX YUEOHBIX JCHCTBUN, UMEIONIMX 0a30BOE 3HAUCHHUE IS Pa3TMUHBIX
BUJIOB JIEATEIBLHOCTH: PpEIICHUS TMpoOiieM, TMOucCKa, aHaimm3a U 00paboTKu
uHpopmManuu, HEOOXOAMMBIX [JIsi NPUOOPETEHUs OIbITa MNPAKTUYECKOH U
MCCIIEI0BATENbCKON NeATETbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUH XUMUHU.

B mpaktuke mnpenomaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CpPEHETr0o OO0IIero oOpa3oBaHUs, MPHU OMPEICICHUH
COJICP)KATEIIbHOM XApaKTEPUCTUKU LEJIeHd H3ydeHHUs TMpeaMeTa HalpaBlICHUEM
MEPBOCTEIICHHOM 3HAYUMOCTH TPAAUIIMOHHO TMpU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOM HayKu Kak OO0JacTh COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUUECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOU KyabTypbl. C
METOAUYECKOM TOYKM 3PEHUS] TAKOW NOAXOA K OIPEIACICHUIO LEJe H3y4YeHUs
npeaMeTa sSBJISIETCS BIOJIHE ONPaBIaHHBIM.



CorylacHO MaHHOW TOYKE 3pEHUS TJIABHBIMH IEJSIMUA HM3YYCHHS TMpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCS:

o dbopMHpOBaHHWE CHCTEMbl XHMMHUYECKMX 3HAaHUW KaK BaKHEWIIEH
COCTABJISIIOLIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOpPOM Jexar
KJIFOUEBbIC MOHATHUS, QyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOGHWE ©  T[OHMMAaHWE CYIIHOCTA  JOCTYHNHBIX  000OIICHMIA
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpUEH UX pa3BUTUA U
CTaHOBJICHHUS,;

o dbopMHpoBaHME W pPa3BUTHE TMPEACTABICHUH O HAay4YHBIX METO/ax
MO3HAHUS BEIIECTB M XMMHYECKUX PEaKIUi, HEOOXOIUMBIX Jii MPUOOpETEHUs
YMEHUW OPUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYECKHX SIBICHUHN, WMCIOIINX
MECTO B IPUPOJE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

o pa3BUTHE yMEHUH W CIOCOOOB  JIESITEIBHOCTH, CBSI3aHHBIX C
HAOJIIOICHUEM U OOBSICHEHUEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIIOJICHUEM MPABUII
0€3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, conmep:kaTelibHasi XapakKTepUCTHUKa IeJell U 3a1ad U3ydyeHus
MpeaMeTa B MPOrpaMMe 10 XMMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME cpeaHero oomiero obpaszoBanus. Cerogns B
NPENnoJJaBaHu XUMHUH B OOJbIICH CTENeHU OTAAETCS MPEANOYTEeHUE MPAKTUYECKON
KOMITOHEHTE CoJiepKaHusi 00yUEHUs, OPUCHTUPOBAHHOM Ha TIOJITOTOBKY BBHIMTYCKHUKA
00111e00pa3oBaTeIbHON  OpraHu3alliy, BIAJACIONIEr0 HE HA0OpOM 3HAHUN, a
(GYHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSMH aKTHBHOTO
MOJIYYCHUSI 3HAHWA W TPUMEHCHHS WX B PEaTbHON JKM3HU JUIS  PEIICHUS
IPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 9TUM TIpH U3y4YeHUU TIpeaMeTa «XUMUS» JTOMUHUPYIOIIEEe 3HAUCHHE
MPHOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

afganTarys o0yJaronmuxcs K YCIOBUSM ITWHAMHYHO Pa3BUBAIOMIETOCS MHPA,
dbopMHpoBaHWE  HMHTEIICKTYalbHO  PAa3BUTONM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITCIIPHOMY NPHUHITHIO TPaMOTHBIX
pPEIICHNIT B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMCHCHHUEM;

dbopMupoBaHWEe y  OOYYarOmMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIINM), WMEIOIINX YHUBEPCATbHOE 3HAYCHUE IS PA3JIUYHBIX BHUJOB
NeSTETLHOCTH: peIleHUs MpoOJieM, MOUCKA, aHalu3a W o0paboTku WHGOpPMAIINH,
HEOOXOUMBIX JIJIT TPUOOPETCHUS OIBITa JCSITCIIBHOCTH, KOTOpash 3aHUMAeT Ba)XKHOE
MECTO B IIO3HAHMHM XUMHUH, a TaKXKe IS OIEHKH C TIO3UIUH DKOJIOTHYCCKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPTaHU3M
4esloBeKa U MPUPOJHYIO CpEay;



pPa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, WHTEUICKTYaTbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yYaronuxcsi: CrioCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTSMHU, MCIOJIb30BATh
COBpPEMEHHbIE MH(OpPMAIMOHHBIE TEXHOJOTWMU I MOUCKA W aHaiu3a ydyeOHOU u
HAyYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUIECKOTO COJICPKAHUS;

(dopMupoBaHUE U Pa3BUTHE Y OO0YYAIOUIMXCA aCCOIUATHBHOTO M JIOTHUECKOTO
MBIIIJICHUS, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TMPOBEJCHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCHHUTaHME Yy oOOyvarommxcsa yOeXIEHHOCTM B  T'yMaHHCTUYECKOU
HANPaBIEHHOCTH XHMHH, €€ Ba)XHOH pOJIM B PEIICHUH TI00ANBHBIX MpodeM
PaAIMOHAIIBHOTO TPUPOIOIIOIH30BAHUSA, MOMOJTHEHUS SHEPTETUUYECKUX PECypCcoOB H
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUS K TPHUPOAEC U CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITa
WCIIOJIB30BAHUS TIOYYCHHBIX 3HAHWH I8 TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B ydueOHOM miiaHe cpeHero ob1iero oopa3oBaHus MpeaMeT «XUMHsD 6a30BOro
YPOBHSI BXOJUT B COCTaB MpeaMETHOMN 00actu « EcTecTBeHHO-HAyUYHbIE PEIMETHI.

OO61iee 4nciio YacoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero oOiiero oopa3zoBanus, coctabisieT 68 yacos: B 10 knacce — 34 ydaca (1 yac
B Hememwo), B 11 xmacce — 34 wyaca (I 4Wac B  HeAenmo).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHM4ecKOl XWMHH: €€ BO3HMKHOBEHHE, PAa3BUTUE U 3HAYEHUE B
MIOJIyYeHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpPOEHUS OPraHUYECKUX
coequHeHnit A. M. BytiepoBa, e€ ocHOBHbIE mojoxkeHUs. CTpyKTypHbIe (HOpMyIIbI
OopraHu4eckux BemecTs. ['omomnorus, nzomepus. XUMUYECKasl CBSA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o kiaccu(uUKalMM OpPraHMYECKUX BemlecTB. HomeHkatypa
OpraHMYECKUX COEAUHEHMH (CUCTeMaTHuecKas) W TPUBHAIbHBIE Ha3BaHUs
BaKHEHIINX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELECTB.

OKCIEPUMEHTAIBHBIE METOABl H3y4YEHHs BEIIECTB M MUX IMPEBPALCHUN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB U MaTepuajaMy Ha MX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAONIOACHUE U OINHCAHHE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuH (IJIaBJeHUE, OOYyTIMBAHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB W CTPOEHHME, TOMOJOTMYECKHMH psaa. Meran u 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3NYECKHE W XHWMHYECKHE CBOMCTBA
(peakuuMy 3aMelIEHUs] M TOPEHMs), HaXOXKJIECHHWE B TNPUPOJE, TMOIyYCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM PSAA. DTUJIEH U MPONUIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHEe W XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUSA, TUAPATALHMHM, OKHUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u MetmnOyragueH-1,3: cTpoeHHe, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETUYECKOIO
Kay4dyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUH psiA. ALleTUIIEH —
OpOCTEHIINKA MpEACTaBUTENh aJKUHOB: COCTaB, CTpoeHHe, (u3nueckue Hu
XUMUYECKHUE CBOMCTBa (peakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, THUJpaTalluH,
rOpeHusi), NOJy4YEeHUE U TPUMEHEHUE.



Apenbl. beH3on: coctaB, CTpoeHHE, (U3NYECKHE M XHMHUYECKUE CBOICTBa
(peakuuy TaJlOr€HUPOBAaHUS W HUTPOBAHMS), IMOJIyY€HUE U NpUMEHeHue. Tonyon:
cocmas, cmpoenue, Quuyeckue u XuMudecKue ceoUcmsa (peaKyuu 2an02eHupo8anus
U HUMpo8anus), nonyyenue u npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTmyeckas
CBSA3b MEXAY YIJI€BOAOPOJAAMMU, PUHAUICKAMMH K Pa3JIMYHBbIM KJIACCAM.

IIpupoaHple HMCTOYHUKH yIIIeBOAOPOAOB. IIpupomHBI Ta3 W MOIyTHBIE
HepTsanpie razpl. Hedte u e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKH), mnuposm3. IIpoaykTel
nepepaboTku HePTH, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIH
yTOJib U IPOAYKTHI €T0 NMEePEepadOTKHU.

OKCIEpUMEHTAIBHBIE METOABl H3Y4YEHUs BEIIECTB M MX IPEBpALICHUM:
O3HaKOMJIEHUE ¢ 00pa3liamMu IlacTMacc, KaydyKoB M pe3uHbl, Kojuiekuuu «Hed1b» u
«YTOnB», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB M TaJOTr€HOIPOU3BOIHBIX,
POBEJCHUE NPAKTUUECKON PabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

PacuérHeble 3anaun.

Bbrucnenuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Mmaccbl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJAYKTAa PEAKLIUU IO H3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIA TPOYKTOB PEAKIIHH).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

IIpenenbHblE  OJHOATOMHBIE CIHMPTBI. MeETaHOI M 3TAHON: CTPOEHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (pEaKUUU C aKTUBHBIMU METaJUIAMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), TMpUMEHEeHHe. BoaopoaHble CBS3M  MEXKAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA U ATaHOJIA HA OPTaHU3M YEIOBEKA.

MHoroaroMHble COMPTHI. DTUICHIJIMKOJb U [NIMLEPUH: CTPOEHUE, (pUu3nueckue
U XUMUYECKHE CBOMCTBa (B3aMMOJAEHCTBME CO IIEJIOYHBIMH  METaJUIAMM,
KaueCTBEHHas peakuuss Ha MHOTOaTOMHBbIE CcHUpThI). JleiicTBUEe Ha OpraHu3M
yenoBeka. [[puMeHenue riauiepuHa U STUICHTITUKOJIS.

@deHoJI:  CTPOCHHUE MOJEKYJNbI, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHomna.

Anbnerubl U kemonsl. Dopmanbaeru, aueTanbIerul: CTpOCHUE, PU3NIECKUE
U XMMHUYECKHE CBOMCTBA (pPEaKIMU OKHUCICHHMS U BOCCTAHOBJICHUS, KaU€CTBEHHBIC
peakiMu), MOJIy4eHHE U PUMEHEHHUE.

OAHOOCHOBHBIE TPEJENIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA M yKCYCHas
KHUCIIOTBI: CTpOeHHE, (pU3nMUecKre U XMMHUYECKHEe CBOWMCTBA (CBOICTBa, oOImIue is
KJ1acca KHCIIOT, peakius dTepudukanum), nofyueHue u npuMmenenre. CteapuHoBasi 1
OJIEMHOBAas KHUCJIOTHI KaK MPEJACTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mbljaa Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICWCTBHE.




Crnoxxnble 3pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupwl. ['maponus xupos. [IpumeHenue >xupoB. buonorudeckass poib
KHUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJIUCAXAPHIBI).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbI,
bus3nyecKkue U XUMHUYECKHE CBOHCTBa (B3ammojciicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpPOM okcupa cepedpa(l), BocctaHOBIEHUE, OPOKEHHE
[JIFOKO3bI), HAXOXKJICHWE B TPHUPOJAE, MPUMEHEHHE, OHOJIOTHYECKas POJb.
dotocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u memtono3a Kak mpupojnbie mojuMepbl. CTpoeHue Kpaxmana u
HeunoNio3pl.  dPu3Mueckue W XUMUYECKHE CBOMCTBa KpaxMmaia (THApOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

DKCnepruMEHTAIbHBIE METOABl HW3Y4YEHHUS BEIIECTB M WX IPEBpaICHUI:
IpoBe/ieHHe, HaOJIOJICHUE W OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KA4YE€CTBEHHBbIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCIICEHHE STaHOja
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICHCTBHUE TIIULIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wMenu(ll), B3aumoneiicTBHE KpaxMalia C HOJIOM),
IIPOBE/ICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluucienuss 1mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOIYKTA PEAKIMU 10 HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKITHN ).

A3oTcoaeprKanue OpraHu4ecKue COeIMHEHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuYecKue coenuHeHus. Ouznueckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIOT (Ha mpuMepe TIuIMHA). buojoruueckoe
3HAYCHWE aMUHOKHCIIOT. [lenTumb.

benkun kak mnpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOpUYHA U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINH Ha OSJIKH.

DKCHepUMEHTAIBHBIE METOABl HW3Y4YCHHUS BEIIECTB M MX IPEBpaIICHUN:
HAOJIFO/ICHUE W ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB MpHu
HarpeBaHUM, [IBETHBHIC PEAKIINH OCITKOB.

BroicokoMosieKkyJsIpHbIE COeTMHEHUS

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENCHBb MOJUMEPHU3AlUH, CPEITHIS MOJICKYJIIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCIUHEHUH —
[OJINMEPU3ALMS U IIOTUKOHACHCALUS.

OKCIepUMEHTAIBHBIE METO/Abl HW3YYEHHUs BEIIECTB M MX IPEBpAlICHUM:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanust MexXnpeaMeTHBIX CBA3EU IIPU U3YYEHUH OPraHu4YecKor XxuMuu B 10
KJIACCE OCYIIECTBIICTCS 4Yepe3 MCIIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TMOHATUM, SBISIIONIMXCS CUCTEMHBIMHU ISl OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJIEHUE, Hay4YHbIH (DakT, rumoresa,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, Kiaccu(UKalus, NEPHUOJUYHOCTb, HAOIIOACHUE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICITMPOBAHUE.

®duznuka: marepus, DSHEprus, Mmacca, aToM, DJIEKTPOH, MOJEKYJIa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TENI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA,
(u3nyecKkue BEIUYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEIECTB B OpraHu3Me,
(doToCHHTE3, OHOJOTMYECKH AaKTHUBHbIE BellecTBa (OEJNKH, YrI€BOABL, KUPBI,
bepMeHTHI).

['eorpadusi: MuHepalibl, TOpHBIE MOPOAbI, MOJE3HBIE HCKOIMAEMble, TOILIUBO,
pecypchl.

TexHo0rus: NUIIEeBbIe NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOLIUE
CpelICTBa, JIEKAPCTBEHHbIE M KOCMETHYECKHE TMpernaparbl, MaTephalibl U3
UCKYCCTBEHHBIX U1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMHUYECKHUH 371eMeHT. ATOM. SIapo aToma, U30TOMbl. DIEKTPOHHAST 000JI0UKA.
DHEepreTHYeCcKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOuTaiu, S-, P-, - DJIEMEHTHI.
OcobOeHHOCTH paclpeniesieHUs] JJICKTPOHOB IO OpOUTalIsIM B aToMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpALIUSI aTOMOB.

ITepnonnyeckuit 3akoH u [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /JI.
N. MengeneeBa. CBs3p NEpHOAMYECKOrO 3akoHa U llepmoanueckod CcUCTEMBI
xumuyeckux ssemeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
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aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB H
o0pa3zyeMbIX UMH IIPOCTHIX U CIIOKHBIX BEILIECTB MO IPYIaM U nepuojaM. 3HaueHHue
IIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemlecTBa. XHUMHUYECKas CBSI3b. BuUAbl XUMUYECKOW CBSI3U
(koBaJieHTHasi HEMOJsipHAsT M TMOJSpHAs, WOHHAs, MeTaJUIMdeckas). MeXaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM cCBsi3M (OOMEHHBIH H  JOHOPHO-
aKkienTopHsiii). BogoponHas cBsa3b. BaleHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHusa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BelleCTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH.

Ilonatne o nucnepcHbIX cuUcTeMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIECTBA B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHWYECKUX BEIIECTB. ['eHeTHuecKkas CBA3b HEOPraHUYECKUX BEIIECTB,
IIPUHAIEKAIUX K PAa3JIMYHbIM KJIaCCaM.

XUMHYECKasT  peaKIHusl. Knaccudukanuss  XUMUYECKHUX  peakiuid B
HEOPraHMYE€CKOW U OPTAaHUYECKON XMMHUU. 3aKOH COXPAaHECHH S MaCChl BEILIECTB, 3aKOH
COXPaHEHHUS U MPEBPALICHUS IHEPTUU [IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pasziu4HbIX (hakTopoB. OOpaTumble
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUSAIOIIME HA COCTOSTHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

Onektponutuyeckas auccoruanus. CunpHble U cinadble AekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHas, IEI0YHA.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHUs BEIIECTB M HX IPEBPALICHUM:
nemoHcTpauus Tadmuy «llepuoandeckas cucreMa XuMuU4yeckux anemeHtoB [ WM.
MenneneeBa», W3ydeHHE MOJAENEH KPHUCTAUIMYECKUX pPEHIETOK, HaOIIOJeHHE U
OMHCaHUE JEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (pa3lioKEHHE IMEpPOKCHIa
BOZOPOJa B IIPUCYTCTBUM KaTaIN3aTOPA, ONPEACIICHUE CPENbl PACTBOPOB BEILECTB C
NOMOILBIO YHUBEPCATIBHOTO HHAMKATOpA, PEaKlUUU HOHHOIO OOMEHa), MPOBEICHUE
NpaKkTUYeCKON paboThl «BiusHue pa3nuyHbIX (HaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnble 3anaumn.

Pacyétel 1o ypaBHEHMAM  XHMHUYECKUMX  peEakUud, B TOM  YHCIIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHUS «MaccoBas IOJsS
BEILIECTBAY.
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Heoprannueckasi xumus

Hewmeramnsl. [Tonoxxenue HemeramioB B Ilepuoandeckoi cucteMe XUMUYECKHX
sanementoB J[. M. MengeneeBa u OCOOCHHOCTH CTpoeHHsi aTOMOB. Dusmueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe KHUCIOpOoja, CEpHI,
dbocdopa u yraepona).

XYMMHUYECKHE CBOMCTBA BAXKHEWINKMX HEMETaUIOB (TaJioreHOB, CEphbl, a30Ta,
docdopa, yraepona u KpEMHHUS) U UX COSTUHEHUN (OKCHUIOB, KHCIOPOICOICPKAIIIIX
KHCJIOT, BOJIOPOJHBIX COETMHEHHN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnsl. [lonoxenune meramwioB B llepuognueckor cuUCTEME XUMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JOUYEK
aToMOB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTauioB. CIuiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUN PSI HAITPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBAa BAXKHEHINMX METAUIOB (HATPHUH, KallUi, KaJblIHH,
MarHui, aTfOMUHUH, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MOJNy4eHHUS MeTauioB. lIpuMeHeHue MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB U HUX MPEBPAIICHUI:
U3y4YeHHE KOJUICKIMU «MeTauibl M CIUIaBbDY, OOpPa3lOB HEMETAJIOB, pEIICHUE
DKCIIEPUMEHTANBHBIX 3a/a4, HaOJI0JeHUE W ONUCAaHUE JEMOHCTPAIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHIA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHblie 3anaumn.

Pacuérel Macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WIH O0BEMY OJIHOTO W3 Y4YaCTBYIOIIUX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJITHO U3
BEILIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B o0OecrnieYeHUH 3KOJIOTHYECKOM, SHEPreTHUYCCKOW M IHIICBOM
0e30macHOCTH, pPAa3BUTUU MEAUIUHBL. [loHSATHE O HAyYHBIX METOJAaX TMO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[Ipencrapienus 06 OONIUX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOJYy4YeHUS
BAXKHEUIIINX BELIECTB.

UenoBek B MHpPE BEIIECTB U MaTEpPUANOB: BAXKHEHUIINE CTPOUTENbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepPHaIbI
JUISL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHUUYE€CKHUE U MUHEPAIbHBIC YI00pEHHUS.
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XAMHSIT M 30pOBbE YEJIOBEKAa: IIpaBHja HCIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia OE30MACHOTO HCIOJIb30BaHUs MpPENnapaToB ObBITOBOM XUMHUH B
ITIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBsI3el MTPU U3yUYE€HUU OOLIEN 1 HEOPTaHUYECKOU
XUMHHU B 11 Kiacce ocyliecTBISEeTCs Yepe3 UCTOIb30BaHUE KAaK OOIUX €CTECTBEHHO-
HAay4YHBIX ITOHSATHM, TaK W IOHATHW, SBIIAIOLIMXCS CUCTEMHBIMHU I OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmIue ecTecTBEHHO-HAy4YHbIC MOHSATHS: HAy4yHBIA (DakT, TUmoresa, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilacCU(PHUKaluUs, MEpUOJUYHOCTh, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

@usuka: Marepus, HEPTUsi, Macca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaJHOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUM YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3UYECKUE BEIWYMHBI M E€IUHUIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus:  kierka, opraHusM, JKocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BELIECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHoyorusa: XMMHUYECKass MPOMBILIIEHHOCTh, METAJLIYPrUs, NPOU3BOICTBO
CTPOMTENBHBIX MATEPHUANIOB, CEJIBbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILEBAs
ITPOMBIIICHHOCTb, (dapmaneBTUyYeCKas  MPOMBIILIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX MPEnapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHUaJIOB,
AJIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMEBI 11O
XNMHNHN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnmuMBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOEHUS
oOyyarolmuMucad MporpaMM CpelHero oOmiero oOpa3oBaHus  (JTUYHOCTHBIM,
METaNpeIMETHBIM U  NpeaMeTHbIM). HaydHo-meTonuueckoil  OCHOBOM st
pa3paboTKU TUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEAHETO OOIIEro
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS TNpeaMeTa «XUMHUS» Ha YpPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKOM TpakIaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

LIEJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHH JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh W CIOCOOHOCTh OOYYaloOlUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH LIEJIIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Khe MPaBOCO3HAHUS DKOJIOTMUECKOW KyJNbTYPhl U CHOCOOHOCTH CTaBUTH
L[N U CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTra «XHUMHUS» JIOCTUTalTCS B
€AMHCTBE YYeOHOW U BOCIUTATEIBHOW JNESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COITMOKYJIHTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTIMH U
ujeaqaMyu pOCCUUCKOTO IPakIaHCKOT0 OOIIECTBa, MPUHATHIMU B O0IIIECTBE HOPMAMU
U TpaBUJiaMd  TOBEJICHUS, CIOCOOCTBYIONIMMHU  MpOIlEccCaM  CaMOIIO3HAHUS,
CaMOpAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYaIOIIUXCS.

JIndHOCTHBIE  pe3yJbTaThl OCBOCHHS TNpeaMeTra «XUMHUS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTbBITA TIO3HABATEILHOW M TIPAKTUUECKON JEATEIIbHOCTH
oOydJaronmxcsi Mo peajin3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YMHCIIEC B
YacTu:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYAIOIMIMMUCS CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPaBOIOPSIKY;
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NPEACTABICHUS O COLMAIbHBIX HOPMAaX M MPaBUIAX MEKIUYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPUECKOU AESATEILHOCTU MPHU CO3JaHUU YUCOHBIX
MIPOEKTOB, PEIICHNN YYeOHBIX M TO3HABATEIBHBIX 3a/a4, BHIMTOJTHEHUU XUMUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M NPUHUMATh MOTHUBBI, HaMEpEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUEOHOU NESITEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

IICHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY U HAaydYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUs K IMPOIlECCY TBOpUECTBA B 00JACTH TEOPUM M MPAKTUYECKOIrO
MPUMEHEHUS XUMHHM, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAYKH €CTh pe3yJibTaT
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATENIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIOIIEM aHAIINA3E
uH(GOPMAIH O TIEPEAOBBIX IOCTHKCHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBE/ICHMUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBEJCHUE W TOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMNA HPABCTBEHHBIX U TMPABOBBIX HOPM U OCO3HAHHUE TOCIEACTBUM ATUX
MOCTYTKOB;

4) dpopmMupoBaHNsl KyJbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTeW 3710poBOro M  0Oe30macHoro o0pa3a  JKHU3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmtofieHusT TmpaBui Oe30MmacHOro oOOpalleHus ¢ BellecTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAHMS LEHHOCTH TPaBWJl HUHAMBUIYAIBHOTO U  KOJUICKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOUINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOr0Jisl, HAPKOTHKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-HUCCIIe10BATEIhCKON
NEeATEeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JEATEIbHOCTH;
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YCTAaHOBKM HAa aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUYECKHUX 3a7a4 COLUUAIBHON
HAIpPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3YYEHHUIO NpodeccHil pa3nyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBaXXEHHUS K TPYLY, JIOJAM TPpyAa U pe3ysbTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJHLHOM  TpaeKTOpUU
oOpazoBanusi, Oyayrieit npodeccnn u peanu3anud COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C y4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHUMHH, HUHTEPECOB W
noTpeOHOCTEH 0011IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 11eJIeCOO0PA3HOT0 OTHONICHHS] K TMPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MMOHUMaHUs TIJIO0AJIBHOIO XapakTepa 53KOJIOTMYECKMX MpoOjeM, BIUSHUSA
3KOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIILHOW CPEb;

OCO3HaHUSI HEOOXOIUMOCTH MCIIOJIb30BAHUS TOCTHXKEHUM XUMUU JIJISl pEeLICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOTIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCAILNX BPE] OKPYKAKOIIEH IPUPOTHON
cpene, yMEHUsT IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMUYECKHE MOCIEACTBUSA
NpeANPUHUMAEMBIX JEHCTBUI U PEAOTBPALIATH UX;

HaJW4Usl Pa3BUTOrO 3KOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKONW KYJIbTYPBbI,
ONBbITA AEATEIIBHOCTH 3KOJOTUYECKON HANPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOW MPAKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSTH UACOJIOTMU XeMO(poOuHu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH  MHMPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUsl CHeUUu(PUKM XUMHM KakK HayKd, OCO3HaHuUs €€ poJiu B
GbOpMHpPOBAHMK PANMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IE€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHUpPE KaK O €IWHCTBE NPHUPOABI M YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHHH MPo0JIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0CO00M 3HAUMMOCTH XMMUHU JJI1 COBPEMEHHOM IIUBUIITU3ALINHN:
B €€ TYMaHUCTUYECKON HAMPABICHHOCTH M BAXXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MaTepUaTbHOU KYJIbTYphI, PEIICHUN TJIOOATBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YEJIOBEYECTBA — CBHIPbEBOM, DHEPIETUYECKOM, TIHUIIEBOM M  DKOJOTHYECKOH
0e30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00ECNEYEHUN YCIOBUN YCIEIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KaXA0r0 YieHa OOIIeCTBa;
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€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTM: IIOHMMAHMS  CYILIHOCTH  METOJIOB
MO3HAHMSI, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJlydyaeMble 3HAHUS JJIs aHaJM3a U OOBACHEHUS SIBICHUI OKpYKaIOIEro Mupa u
MIPOUCXOSIINX B HEM U3MEHEHUI, YMEHUS JIeJIaTh OOOCHOBAHHbBIE 3aKJIIOYEHHS HA
OCHOBE HAay4HbIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJIBIO MOJIYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA JUIA
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpEeca K MO3HAHUIO U UCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTU W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHMM 1O XUMHHU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyAa B pPa3IMyUHBIX c(epax npohecCuOoHATBLHOU
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS YYEOHOro IpeameTa «XuMUs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE TUIS (opMupoBaHus MHUPOBO33pPEHUS oOyuarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlEHayuHble MOHITHS, OTPaXAIOIINE
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U cCHEHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, DHEPIHUs, SIBJICHUE,
MpoILIeCcC, CUCTEMa, HAy4YHbId (PaKT, TPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIeI0BaHuE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCAJIbHbIC ydeOHbIE NEeUCTBHUS (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
peryisTUBHbIE), obecneunBarome GpopMupoBaHre (yHKIUOHAIBHOW TPaMOTHOCTH
Y COLIMAIbHON KOMITETEHLIMH 00YYaroInXCs;

CHOCOOHOCTh 00YYaIOIIUXCSl UCIOIb30BaTh OCBOEHHBIE MEKAUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W yHUBEpCajbHble  y4eOHble  JCHCTBUS B
MO3HABATEIBHON 1 COLUAIBHON MPAKTHKE.

MeranpeaMeTHble  pe3yibTaTbl OTPAKAIOT  OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBUIMU.

OBaanenue YHHBEPCAJIbHBIMHA yueOHbIMH NMO3HABATEILHBIMU
NEeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENbHO (OPMYJIUPOBATH M AKTYaJM3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;
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ONpEeAesATh 1ENU JESATEIbHOCTH, 3aJaBas IMapamMeTpbl WU KPUTEPUM UX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCTIOJB30BaTh MPU OCBOCHUU 3HAHWUW MNPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XApPAKTEPHbIC MPU3HAKKA MOHSITUA M YyCTaHABIMBATh WX B3aHMMOCBSA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JJI1 OOBACHEHUS OTIEIbHBIX (DAKTOB W
SIBJICHUU

BBIOMPATh OCHOBAHUS W KPUTEPHUH JJI KITACCH(PUKAIINHA BEIIECTB M XUMUUECKHIX
peaKkuui;

YCTAHABJIMBATh  MNPUYUHHO-CICICTBEHHBIE CBSI3M  MEXIYy  M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXJEHUA (MHAYKTUBHBIC, JEIyKTUBHBIC, 10
aQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS B PaccMaTpUBaEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIIOUCHUS,

IPUMEHSTh B IMPOLIECCE TMO3HAHUS, UCIOJIB3YEMbIE B XUMUU CUMBOJAYECKUE
(3HaKOBBIC) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHIM
3HaK (CMMBOJ) 2JIEMEHTA, XUMUYecKasi opMmya, ypaBHEHHE XUMHUUECKOW peaKIuu —
IpU PELICHUM Y4YEeOHBIX IIO3HABATENIbHBIX M NPAKTUUECKUX 3a7ad, NPUMEHATH
Ha3BaHHBIC MOJICNIbHBIC MPEJCTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BATEILCKIE NeiiCTBUS:

BJIaJICTh OCHOBAaMH METOJIOB HAyYHOrO TMO3HAHMS BEIIECTB U XUMHYECKUX
peaKkuuit;

dbopMyIUpOBaTh 1SN U 3aJ]a4l UCCIICIOBAHMS, UCTIOIL30BaTh MOCTABICHHBIC U
CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KaYE€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI s (GOPMHPOBAHUS THIOTE3bl MO TPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMM  CaMOCTOSITEJILHOTO IUJIAHUPOBAHHUS M TPOBEACHUS
YUYEHUUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATh 32 XOJ0M
MpoIiecca, CaMOCTOSTEILHO TIPOTHO3UPOBATH €ro  pe3yibTaT, (OpPMYIUPOBATH
00001IIeHNs] ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIhTATOB MCCIIECIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MpOJIeIaHHOMN padboTe;

npuoOpeTaTb  ONBIT  YYEHUYECKOW  HCCIEAOBATENIbCKOM W MPOEKTHOU
NEeSTeTLHOCTH, TIPOSBIIATH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB pELICHUS] NPAKTHUYECKUX 3a/ad, MPUMEHEHUIO Pa3IUYHbIX METO/OB
MTO3HAHUSL.

3) pabora ¢ uHpopmaumeii:
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OPUEHTHUPOBAThCS B  PA3IMYHBIX MCTOYHMKAX HHPOpManuu (HAy4dHO-
NoMmyJIsipHas IUTEpaTypa XUMUUECKOTO COJIEP KaHMs, CIIPABOYHBIE TTOCOOUS, PECYPCHI
WNuTepHera), aHamu3upoBaTh HMHPOPMAIMIO  pa3IMYHBIX BHUIOB U  (opMm
MIPEICTABICHHS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

dbopMyIHpoBaTh 3amPOCHl U NPUMEHSATH PA3JIMYHbIE METOJAbl MPHU TOUCKE U
otoope wuHpOpPMAIlMM, HEOOXOAUMON i1  BBIMIOJHEHUS  Yy4eOHBIX  3ajad
OIPEICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIb30BAaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (QOopMy  MpeaCTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

HCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUE€CTBE CPEACTBA MpU paboOTe ¢ XUMUYECKOU
uH(popManuen: NPUMEHATh MEXNpeaMETHbIE ((DU3UYECKHE U MATeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M  IPEOOpa3OBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CpEICTBA
HaIJISITHOCTH.

OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY I€CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TE€MbI B XOJ€ AHAIIOra W/HWIU
JIUCKYCCHUHU, BbICKAa3bIBaTh UJI€U, POPMYIUPOBATH CBOU IMPEITIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a1a4u;

BBICTYNATh C NpPe3EHTalUueld pe3yJbTaTOB IO3HABATEIBHON E€ATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU MPHU BHINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOHM pabdoThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii yueOHOro npoeKTa U (GopMyIupoBaTh BBIBOJBI 110
pe3ynbTaTam NPOBEAEHHBIX HMCCIEIOBAHWN MYTEM COIJIACOBAHUS NO3ULUN B XOZE
00Cy>XeHusl 1 0OMEHa MHEHUSIMU.

OByajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENIbHO IIJJAHUPOBAaTh M OCYILIECTBIIATH CBOK ITO3HABATEJIbHYIO
NEeATENbHOCTh, OIpenensas €€ Lenu M 3aJaud, KOHTPOJIMPOBAaTb M MO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATHh TMpEAJIaraeMblii  alTOPUTM  JCUCTBUU  TIpu
BBINIOJIHEHUM Y4E€OHBIX M  MCCIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Hauboliee
3¢ PexTUBHBIA €cMOCOO WX pemieHuss ¢ Y4E€TOM TMOJYYEeHHs] HOBBIX 3HAHHM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEILHOCTH HA OCHOBE CaMOaHalIHM3a U
CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATDBI
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10 KJTACC

[IpeameTHbIE PE3YIbTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD» OTPaKaroT:

cOPMHUPOBAHHOCTh  MPEJACTABICHUA O  XMUMHYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SIBIICHUI TIPUPOJBI,
B (OpPMHUPOBAHMM MBIIUICHUSI W KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHATIHHOU
IPAMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHUs] MPAaKTHYECKUX 3a1ad M 3KOJOTMYECKH
000CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO M IPUPOIHOM Cpele;

BJIQJCHUE  CHCTEMOW  XUMHYECKHX  3HAHWW,  KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolye MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJA, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XWMHYECKAsl CBSA3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIpHBI  O0BEM, YIJIEPOJIHBIM CKeNeT, (yHKUMOHAJIbHAs TpyIIa, paguKa,
U30MEpHS, U30MEPBI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI U
a30TcoAepKallMe COCIMHEHUSA, MOHOMEDP, IOJIUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMS); TEOPUHM M 3aKOHBI (TE€OpHsl CTPOCHHSA
opraHuueckux BemiecTB A. M. ByTtinepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHW S3BIK XWUMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallre B OCHOBE OHUMAHMS IPUUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHUH,
(akTOIOrMYEeCKHE CBEIEHUA O CBOWCTBAaX, COCTAaBE, IMOJIYYEHUHM M O€30MacCHOM
MCIIOJIb30BAaHUM BAaXKHEUIIUX OPraHUYeCKHX BELIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHHMM BBISBIATH XapaKT€pHbIE NPU3HAKU TOHSATHH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHME IOHSTHS NpHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYID CHUMBOJMUKY JJIsi
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOMN) hopMyIl
OpPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIMI, U3rOTABIMBATh MOJEIN
MOJIEKYJI OpPraHMYECKHX BELIECTB I WJUIFOCTPALMM HMX XHUMHYECKOTO H
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAJICKHOCTh HW3YYEHHBIX
OpraHMYEeCKMX BEIIECTB IO MX COCTaBy M CTPOCHHID K ONPENEIEHHOMY
KJIacCy/Tpymnme COeAMHEHUN (YIJIeBOAOPOAbI, KHUCIOPOA U  a30TcoieprKaline
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTb WM Ha3BaHUS IIO
cuctematuyeckoii HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBUAILHBIC
Ha3BaHUSl OTHAEJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, NPONWJIEH, AaleTUJIEH,
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ATUWICHTJIUKOIb, TIUUEPUH, (eHos, (opManbaeru]], areTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAasi KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KHUCJIOTA, TIIFOKO3a,
dpykTO3a, Kpaxmai, HeIi0103a, TITUIIHH);

cOPMUPOBAHHOCTh YMEHHS OINPEACTATh BHJBI XHUMHYECKONH CBS3UM B
OpraHUYEeCKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUM CTPOCHUS
oprannueckux BemiecTB A. M. BytiepoBa 1t 00BSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (pU3MUecKue
U XUMHUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENICH pa3MYHBIX KIJIACCOB
OpraHUYeCcKUX BeIECTB (METaH, 9TaH, STUJICH, MPOMUJICH, alleTieH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOI,
aneTanbAeru]l, MypaBbHHasl M YKCYCHAasl KUCJOTHI, TJIFOKO3a, Kpaxmall, LEJUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WJLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEX]Yy HUMHU
YPABHEHHUSIMUA COOTBETCTBYIOIIUX XUMHUYECKUX PpEAKIUA C HCHOJIB30BAHHEM
CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BATh MCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, yrojib), CIIOCOObI X MEPEPadOTKU U MPAKTUYECKOE
IpUMEHEHHUE NPOAYKTOB IepepadoTKy;

c(OPMHUPOBAHHOCTh YMEHUM TPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTA
pEeaKIMK M0 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB
WJIM TPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BIIQJIETh CUCTEMON 3HaHMI 00 OCHOBHBIX METOJaX
HAy4YHOr0 TTO3HAHUS, UCTIOIb3YEMbBIX B XUMUH MPHU U3YYCHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJtOIeHNEe, U3MEPEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CHUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJISl PUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUiia TOJB30BAHUS XUMHUYECKOU
MOCy/Io W JabopaTOpHBIM O00OpY/IOBaHHWEM, a TaKXKe IMpaBuUjia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBHUM C WHCTPYKLMSIMHU MO BBINOJHEHUIO JaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh ¥  BBIMOJHATH XUMUYECKUN
AKCIEPUMEHT (IIPEBpALCHUS] OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, MOTyYCHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMM OPraHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IIPU HarpeBaHHUM, [IBETHBIE PEaKlUU OEJIKOB) B COOTBETCTBUH C
paBUJIaMHU TEXHUKHU 0€30MacHOCTHU MPU OOpAIIeHUH C BEIIECTBAMU U JIa0OPATOPHBIM
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o0opymoBaHUEM, MPEACTABIATh PEe3yIbTaThl XMMHUECKOTO IKCIEPUMEHTa B (opMme
3alUCH YPaBHEHUU COOTBETCTBYIONIMX peakiuid W (HOpMyIHpOBaTh BBIBOJLI Ha
OCHOBE 3THX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TIONYy4aeMyl U3 pa3HbIX HWCTOYHUKOB (CpPEICTBa MacCOBOMU
uHopmanmu, aTEepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHUW  CcOONIOAaTh  TpaBWja  DKOJOTHYECKU
IIEJIECOO0PA3HOTO TIOBEACHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3J0POBBS M OKpPYXKAIOMIEH NPUPOTHON Cpeabl, OCO3HABATH
OMAacCHOCTb BO3JICUCTBUSI Ha >KUBBIE OPTraHWU3Mbl ONPEIACIEHHBIX OPTaHUYECKHUX
BElIECTB, MOHUMAas cMmbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPEAHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

UIsT OOyYaroIMXCS ¢ OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHSTh 3HaHUST 00 OCHOBHBIX JIOCTYNHBIX METOJAaX II0O3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJEeTbIX W CHA0OBUASIIUX OOYyYalOlUXCS: YMEHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTemy oOo3Hauenuil JI. Bbpaitns mis 3anmucu XUMHUYECKHUX

bopmyi.
11 KJIACC

[IpenmeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «O0I1as 1 HeopraHudeckasi XUuMHUs»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUU SIBIICHUW TTPUPO/IBI,
B (opMHpOBaHUU MBIIUICHUSS W KYJbTYpPhl JIMYHOCTHU, €€ (PYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOW [Jisi PElIeHUs MPAKTUYECKUX 3aJlad U IKOJOTUYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370pPOBBIO U MIPUPOJTHOU Cpeie;

BJIAJICHUE CHUCTEMOH XUMHYECKHUX 3HAHUMH, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAIOIINE IMOHATHS (XUMHUYECKHI JJIEMEHT, aToM, u3orom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, JJICKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCICHMS, XMMHUYECKas CBA3b
(KoBajieHTHasl, MOHHAsI, METa/UIMYECKasi, BOJOPOIHAS), KPUCTALIMYECKAs pelIETKa,
TUNBl ~ XUMUYECKUX  PEAKIMWA, PACTBOpP,  DJICKTPOJUTHI,  HEIJICKTPOJIHUTHI,
AJIEKTPOJIMTUYECKAs  JAUCCOLMAIMSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM peaKkluh, XHMHUYECKOE pPABHOBECHE); TECOPUM M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOU AUCCOLMALMU, Iepruoandeckuil 3akoH /. 1. MenneneeBa, 3aK0H
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COXpPAaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBPAILICHUS SHEPIUU MPH
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUSA, JIeKAIIME B OCHOBE IIOHMMAaHUsA NPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJNOTUYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0O€30MaCHOM HCIOJIb30BAHWM BaKHEHIIMX HEOPTaHMYECKHX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh yYMEHHMM BBISBISATh XapaKTEpHbIE NPU3HAKU TOHSITHH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATUS IIPU
ONMCAaHNH HEOPIraHWYECKUX BEIIECTB U UX NPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss  (GOpMyJd  BEHMIECTB U YpPaBHEHUM  XMMHUYECKUX  pEaKIHil,
cuctemarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHMUS OTICIBHBIX
HEOPraHWYEeCKUX BelIeCcTB (yrapHblii Tra3, YIJIEKHCIbIA ra3, aMMHaK, TraliéHas
U3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAS CO/A, IUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUH OINpPEAENATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJEMEHTOB B COCIUHEHUSAX PAa3IMYHOTO COCTaBa, BHUJ XHMHYECKOU
CBA3M (KOBAJECHTHAsl, NOHHAs, METAJNIMYECKas, BOJOPOAHAS) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKOW pEHIETKA KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METaJIMYECcKasi), XapakTep cpelbl B BOJAHBIX PACTBOPAX HEOPTaHUYECKHX
COCJMHECHUI;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHAaBJIMBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K ONpENeIEHHOMY KiacCy/TpyIie
COEIMHEHMI (IIPOCThIE BEIIECTBA — METAUIbl M HEMETAJUIbl, OKCHIbI, OCHOBAHMSI,
KHUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI TIeprondeckoro 3akoHa Jl. 1.
MeHnneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHUHN XapaKTEepPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproanyeckoil cuCTEMBl XHUMHYECKUX
anemeHToB JI. M. MeHnaeneeBa, HUCHOB3ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHMU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWMCTB XMMHUYECKUX DJJEMEHTOB M HMX COEAMHEHHWWA MO IEepuoAaM M TIpyIIaM
[Teprnoandeckoit cucTeMbl XuMUYeCcKux 35ieMeHToB JI. 1. Menneneena;

chOpPMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  (ONMUCHIBATh)  OOIIME
XUMHAYECKUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJACCOB,
NOATBEPkKAATh CYIIECTBOBAHUE T'E€HETUYECKON CBS3M MEXKAY HEOPraHUYECKUMH
BEILIECTBAMH C MIOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;
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c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATh XUMUYECKUE PEAKIMH I10
pa3NMYHBIM MpU3HAKaM (YUCIYy M COCTaBY pEarupylollux BEIIEeCTB, TEIIOBOMY
ahdexTy peaknuy, WU3MEHEHHIO CTEMEHEW OKHCICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTaBISAITh YpPAaBHEHUS PpEaKIUil pa3InyHbIX
TUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi MOHHOTO OOMEHA, yYUThIBas
YCIJIOBHSI, PY KOTOPBIX 3TH PEAKIIUU UAYT IO KOHIIA,

chOpPMUPOBAHHOCTh ~YMEHHMH TPOBOAUTH  PEAKIMU, TOATBEPKAAIOIINE
KaueCTBEHHBIH COCTaB PAa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pPAcCIO3HABATh
OMBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
BEIIECTB;

chOpPMUPOBAHHOCTh ~ YMEHUH  PACKphIBaTh  CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMI MOCPEACTBOM COCTABJICHMS JJIEKTPOHHOTO OanaHca
3TUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHMOCTh CKOPOCTH XWMHYECKOU
pPEaKIMK OT Pa3IUUHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aeictsus (mpunuui Jle [latense);

chOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IMPOLECCHI,
JeKallie B OCHOBE IPOMBIIUICHHOTO TOJYyYEHUs] CEpHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh TMPEACTABICHUA 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUIECKOTO TIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH TPOBOJUTH BBIUKCICHHUS C WCIOJIb30BaHUEM
MOHSITHST «MacCcOBas JI0JsI BEIIECTBA B PAaCTBOPE», OObEMHBIX OTHOIICHUHN Ta30B MpHU
XUMUYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIM O0OBEMY OJHOIO U3 YYacTBYIOIIMX B pPEaKIHUU
BEIIECTB, TEIIOBOro0 3¢ (eKkTa peakinuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPALICHHUS  COXPaHEHHsI SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUiia TMOJB30BAHUS XUMHUYECKOU
MOCy/Io W JabopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXe TMpaBWia OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMHU TIO BBITIOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMEHUH IUIAHUPOBATh H  BBIMOJHATH XUMHUYCCKUN
AKCTIEPUMEHT (pa3joKEHHE TMEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/IeNIEHUE Cpelibl PaCTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIHLHOTO MHAUKATOPA,
BIMSIHUE PA3MUYHBIX (DAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMH, peaKinuu
MOHHOTO OOMEHA, KayeCTBEHHBbIE pPEaKUuu Ha cyib(par-, kapOoHAT- U XJIOPUA-
aHWOHBI, Ha KAaTHOH aMMOHUS, PEIICHHE SKCIePUMEHTAIBHBIX 3a7ad IO TeMaM
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«Meramne» u «Hemeramiby) B COOTBETCTBUU C MIPABHJIAMU TEXHUKU 0€30I1aCHOCTH
Opyu OOpaIlEHUH C BELIECTBAMHU U JAOOPATOPHBIM O0OPYIOBAHHMEM, INPEACTABIATH
pe3ynbTaThl  XUMHUYECKOTO  JKCIEpUMEHTa B ¢GopMe 3amucu  ypaBHEHH
COOTBETCTBYIOIIMX peaKkuii ¥ (OpMyIHpOBaTh BBIBOJABI Ha OCHOBE JTHX
pEe3ynbTaToB;

COPMUPOBAHHOCTh YMEHMM KPUTHUUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIIMIO, TONYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOMU
KOMMYHUKAaIH, IHTEepHET U ApYTHX);

c(hOpMUPOBAHHOCTH YMEHUU co0Jr01aTh IIpaBWJIa  JKOJOTHYECKHU
[IeJIECO00PAa3HOr0 TMOBEACHUSI B OBITY W TPYAOBOM JAEATEIbHOCTH B LENAX
COXpPAaHEHHUS CBOErO 3J0pPOBbs M OKPYXAIOIIEH NPUPOLHOM CpElnbl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBHSI HAa KUBBIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, TOHUMAs
cmpicn nokazatenss IIJIK, mnosicHATe Ha mnpuMepax crnocoObl YMEHBUIEHUS U
IIPEAOTBPALLECHUS UX BPEAHOTO BO3JACHCTBHS HA OPraHU3M YEJIOBEKa,

U1 OOYYaroIIUXCSl C OrPAaHUYEHHBIMU BO3MOKHOCTSIMHM 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaxX TIO3HAHUSA BELIECTB U
XUMHUYECKUX SIBJICHUI;

IUISL  CHeNbIX W CHA0OBUASIIMX OOYYAlOIMXCSA: YMEHHUE HCHOJb30BaTh
penbedHO-TOUeUHYIO cHucTeMy oOo3HaueHuil JI. bpaitns mis 3amucu XUMHYECKHUX

dbopmy.

25



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

n/n

HaunmenoBanue
pa3esioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie

padoThI

IIpakTHYeckue

padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Pasznea 1. TeopeTruuec

KHE OCHOBbI opra}mqeacoﬁ XHUMHH

[Ipenmer
OpTraHUYEeCKOU
xumuu. Teopus

| ctpoenust
OpraHUYECKUX
coenuHeHud A. M.
byrneposa

bubmnnoreka
LHOK https://myschool.edu.ru/

Hroro no paszneny

Pa3nen 2. Yraesonopoabt

| [IpenenvHbIe
| yroeBogopoap —
AJIKaHBI

(http://kontren.narod.ru). -

Hemnpenenbusie

| YIJII€BOIOPOABL:
AJIKEHBI, AJIKAINEHBI,
AJIKUHBI

bubnuoreka
OK https://myschool.edu.ru/

| ApomaTtunueckue
YTJI€BOAOPOABI

| ITpupoHeie

(http://kontren.narod.ru). -
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https://myschool.edu.ru/#_blank

4 UCTOYHUKU
YTJIEBOJOPOAOB U UX

nepepadoTka
Htoro mo pazneny 13
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
1 | Crimpte1. denoN 3
AJbICTHIBL.
| KapGoHoBbIe 7 bubnmnoreka
2 KHCIIOTEI. CIIOXKHBIE ITOK https://myschool.edu.ru/
3¢upbl
3 | Yrnesoas 3 1
Hroro no paszneny 13
Pa3nen 4. AzoTcoaepikaime opranudeckue coelMHeHUus1
‘ AMUHEL
1 AMUHOKHCIIOTHI. 3 (http://kontren.narod.ru). -
benku
Hroro o pasneny 3
Paspnen S. BeicokomMoJieKy aIsIpHbIe COeIMHECHUS
| [InacTmaccsl.
1 Kayuyxu. Bonokna 2
Hroro 1o pasneny 2
OBILEE
KOJIMYECTBO YACOB 34 2
[10 TTPOT'PAMME
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11 KUIIACC

HauMmeHoBaHue KoaudecTBO yacoB
JaekTpoHHbIe (HU(pPOBHIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PECYPCHI
NPOrpaMmslI padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHue aTOMOB.
Ilepuonuueckuit
3aKOH U
1 [lepuonnueckas 3 (http://kontren.narod.ru). -
' CUCTEMA XUMUYECKUX
anemenToB 1. U.
Menneneesa
CrpoeHue BelecTna.
5 MHoroo0pasue 4 (http://www.alhimik.ru/)
' BEILECTB
3 XHUMHUYECKUE peaKun 6 1 1
Hroro no pasneny 13 (http://www.alhimik.ru/)
Pa3nen 2. Heoprannuyeckasi Xumust
1 Mertamisl 6 1 (http://kontren.narod.ru). -
5 HemeTaminl 9 1 1
CBs13b 5
3 HEOPraHUYEeCKHUX U
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OpraHNu4YeCKHUX

BEILIECTB
Hroro no pazaeny 17
Pa3nen 3. Xumus u :Ku3Hb
1 XUMHUSL U )KU3HD 4 (http://www.alhimik.ru/)
Hroro no pazneny 4
OBUIEE
KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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