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MOSICHUTEJBbHASA 3AIINCKA
PabGouass mporpamma mo xumuu (0a30BbI YpOBEHb) Ha YpPOBEHBb CPEIHETO

obmiero obpazoBanust s obywaromuxcs 10-11-x kmaccos MBOY COII N2 82
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

« @enepanbHOTO 3aKkoHa OT 29.12.2012 N2 273-®3 «O06 ob6pa3oBaHuu B
Poccuiickon @enepauumy;

« mpukaza MwuHoOpHayku ot 17.05.2012 N2 413 «OO6 yrBepx)aeHUU
dbenepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETO
obmero oOpa3zoBaHus» (C HW3MEHCHUSMH, BHECCHHBIMH IPUKA30M
Munnpocsermienns ot 12.08.2022 N2 732);

« mpukaza Munnpocsemieranss ot 18.05.2023 N2 371 «O6 yrBepx)acHUH
benepanbHO oOpazoBartenbHON IPOrpaMMBbl CpellHero o0IIero
00pa30BaHUsDY;

« mpuka3za Munnpocsenienuss ot 22.03.2021 N2 115 «O6 yrBepxaeHun
[Topsinka opraHM3aii U OCYIIECTBICHUS 00pa30BaTEIbHON ACSITEIHHOCTH
M0 OCHOBHBIM O0IIIe00pa30BaTENbHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM
IporpaMMaM HadaJlbHOTO OOIIEr0, OCHOBHOI'O OOILEro M CpPeIHEro oOIero
o0Opa3oBaHUs;

« CII 2.43648-20 «CaHUTapHO-2MIUIEMHOJIOTHYECKUE TpeOOBaHUS K
OpraHu3alysM BOCIUTAHUSA M OOy4YEeHUS, OT/IbIXa U O3/IOPOBICHUS JETeH U
MOJIOZICKIY, YTBEPKICHHBIX MIOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpaya
ot 28.09.2020 Ne@ 28;

* CanlluH 1.2.3685-21 «['uruennueckue HOpPMATHUBBI W TpeOOBaHUS K
oOecrieueHuto 0e30MacHOCTH U (M) 0€3BPEIHOCTH ISl YesloBeKa (haKTOpOB
Cpellbl OOUTAHMS, YTBEPKACHHBIX MOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO
Bpava ot 28.01.2021 NQ 2;

- Konmenmumu  mpemomaBaHuss ~— ydyeOHOro — mpeaMera  «XHMHS» B
oOpa3oBaTenbHBIX opraHusanusx Poccuiickoit ®enepaiuu, peamu3yomux
OCHOBHBIE 00pPa30BaTEIbHBIE MPOTPAMMBI

* y4eOHOTO IJIaHa CPEHEro 00IIero 00pa3oBaHusl, yTBEPKICHHOTO MPUKA30M
MBOY COIII N2 82 ot 31.08.2023 N2 424-01 «O6 yTBep>kKI€HUU OCHOBHOMU
o0pa3oBaTenbHOM MPOTPaMMBbI CPETHETO OOIIETO 00Pa30BaAHUSY;

* (enepanbpHOU paboyeit MporpaMMbl IO Y4EOHOMY MPEIMETY « XUMHUS).
PaGouass mporpamMma  OpHUEHTHpPOBAaHA  Ha  II€JIEBbIE  MPUOPUTETHI,

chopmynupoBaHHbie B (heepanbHOi paboyei mporpaMMme BOCIIUTAHHS U B pabouei
nporpamme Bociiutanuss MbBOY COILL N2 82,

OCHOBY TOIXOJOB K pa3pabOTKe MPOrpaMMbl MO XHMHH, K OMPEICICHHUIO
oOmelt crpaternu OOydeHHs, BOCIUTAHUS U Pa3BUTHS OOYUYaIOIIUXCS CPEICTBAMU

yaeOHoro mpeamera «Xumus» aia 10—11 kimaccoB Ha 06a30BOM ypOBHE COCTaBHIIH
koHnentyanpHbie monoxkenns GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,



colepKaHus, pe3yJIbTaTOB OOydeHHUs W TpeOOBaHWNW K YPOBHIO TMOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01eo0pa3oBaTeIbHONM  OpraHM3alluu, SBISIETCS HEOThEMJIEMOWM 4YacThl0  HX
oOpazoBaHHOCTH. OHO  CIYXXHUT 3aBEpILAIOLIMM  JTAallOM  pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa30oBaHus. JTH LIEHHOCTU KaCarOTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, (HOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke IKOJIOTMUYECKH 00O0CHOBAHHOT'O OTHOIIECHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpene. Peanuzyercss xumuyeckoe oOpa3oBaHUE OOYYAIOIIMXCS HA YPOBHE CPETHETrO
o0miero 06pazoBaHusl CPEACTBAMH Y4eOHOTO mMpeAaMeTa «XHUMHs», COACpXKaHUE U
MOCTPOCHHUE KOTOPOTO OIpEAeNeHbl B MPOTrpaMMe MO XUMUU C Y4ETOM CHerUupUKU
HAyKH XUMUHU, €€ 3HAYCHHS B NO3HAHMHM NPUPOJIBI U B MATEPUAIBHOW >KU3HU
oluiecTBa, a Takke C y4€ToM OOLMX Iiesied M HPHUHILMUIIOB, XapaKTEpU3YIOLINX
COBPEMEHHOE COCTOSIHUE CHUCTEeMbl CpeaHero oOiiero obpa3zoBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyio pojib B
COBPEMEHHOW LIMBWJIM3ALIMHY, B CO3[JaHUM HOBOI 0a3bl MaTepuaabHOM KyabTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHHME DPALMOHAIBHOIO HAYYHOTO MBIIIJICHUS, B
CO3JaHME LEJIOCTHOTO MPEACTABICHHUS OO0 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
NPUPOABl M YEJOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUHM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MO>KHBIMHU 00JIaCTMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYsSI C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHs CTajla
HEOTHEMJIEMON YacThbl0O MHUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
TpyJa U >KU3HM Kaxaoro wieHa ooOmiectBa. CoBpeMeHHas XuUMHUSA Kak Hayka
CO3uJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOIMH HalpaBleHa Ha pEIICHHE
r00anpHBIX MPOOJEM YCTOMYMBOTO pPa3BUTUSL 4YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, FKOJOTMYECKON 0€30MaCHOCTH U OXPaHbl 3J0POBBS.

B coorBercTBMM € OOMIMMHM LEISAMH W OPUHIMIAMU CPEIHEro OOIIero
oOpazoBaHus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb
M3YYEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
o0y4Jaronuxcsi, HLOOXOJUMYIO UM JIJIsi BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOUEHHUS B )KM3Hb COLMYMa, MPOAOKEHUSI 00pa30BaHMS B Pa3IMYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsromiuMu  ipeameTa  «XUMHs» — SBJISIOTCS  0a30BbIe  KypChl  —
«Oprannueckas xuMus» u «OOmass W HeOpraHudeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUI MO0 HEOPraHWMYECKOW XMMHHU (C BKJIIOYEHUEM 3HAHUI U3 O0IIel XUMHH) U
oprannyeckon xumuu. OOpMHUPOBAHHUE NAHHOM CUCTEMBbI 3HAHUN IIPU U3YyUYECHUU



npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00OPAa3us BEIIECTB
HAa OCHOBE OOIINUX MOHSATUH, 3aKOHOB U TEOPUIl XUMUHU.

CtpykTypa comepkanusi KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEOpraHu4vecKas XuMus» cpopMHpoBaHa B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJAX0Ja K U3YyYeHHMIO Yy4eOHOro wmarepuaia # 0O0yCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUW HA ONPEIEIEHHBIX TEOPETUUYECKUX
ypoBHsiX. Tak, B Kypce OpraHn4eCKOrd XUMHUHU BENIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUU CTPOECHUS OPraHMYECKUX COCIMHEHUM, a TaKK€ Ha YPOBHE
CTEPEOXMUMHUYECKHUX U HJIEKTPOHHBIX MPEJCTABICHUI O CTPOCHUU BellecTB. CBeICHUS
00 M3yuaeMbIX B Kypce BelIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJICBOJOPOJOB JI0
CJIIO’KHBIX OHMOJIOTUYECKH AKTHUBHBIX COeIMHEHUN. B Kypce OopraHmdeckod XUMHUH
MOJIyJaroT pa3BUTHE C(HOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOMIETO 0Opa3oBaHUS
IepBOHAYAJIbHBIE TPEACTABICHUSA O XHUMHYECKOM CBSI3U, KIacCU(BUKAIIMOHHBIX
IIPU3HAKAX BELIECTB, 3aBUCUMOCTHU CBOMCTB BEILLIECTB OT UX CTPOECHHUS, O XUMUUECKOU
pEeaKInH.

[Ton HOBBIM yIJIOM 3peHHUsT B TmpeaMere «XuMwus» 0a30BOro ypOBHS
paccMaTpuBaeTCsd U3YYEHHBIH Ha ypOBHE OCHOBHOIO 0OOIIEro 00pa3oBaHUs
TEOPETHUUECKU Marepuan U (PaKTOJIOTMYECKHE CBEACHHS O BEIIeCTBaX U
XUMUYECKON peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOImas v HeopraHudeckas
XUMUS» OOYyYalomMMCs TPEJOCTaBIsACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHUE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHMUYECKUX MO3UIIUH,
ryoke TOHATh HMCTOPUYECKOE U3MEHeHHEe (YHKIMH JTOro 3akoHa — OT
0060011ar01IeH 10 00BICHSIONICH M IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEHINMX BEIIECTBAX, MX COCTABE, CTPOECHHH,
CBOMCTBaX W NPHUMEHCHUHU, a TAKXKE O XUMHUUYECKUX PEAKIHUSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHus AONOJHsAeTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJICp’KAaHMS, UMEIOUIMMHU KYJIbTYPOJIOTUYECKUNA W MPUKIAAHON XapakTep. OTH
3HAHUS CIOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3M XUMHUU C JAPYTMMHU HayKaMmH,
PACKpBIBAIOT €€ POJIb B MO3HABATEIBHOW M MPAKTUUYECKON NESATEIbHOCTH 4YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIaCTH TEOPUU U
MPAKTUYECKUX TMPUIIOKEHUNW XHUMHH, TTOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B
OOIIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX TIpo0JieMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh UHPOPMAIIUIO U TPUMEHSTH €€ /I TOTOJHEHUS 3HAHUM,
pEIICHUsI UHTEJUICKTYaJbHBIX U SKCIEPUMEHTAIBHBIX HMCCIEAOBATEIBCKUX 3a7a4d. B
I[EJIOM CoJIep)KaHue ydyeOHoro mnpeameTa «XUMHUS» JaHHOTO YPOBHS HU3Y4YEHUS
OPUEHTHUPOBAHO Ha (PopMHUpOBAHUE Yy OOYUYAIOIMIUXCS MHUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHusi (QIocOCKUX HIEH, TaKuX KaK: MaTepualbHOE EIUHCTBO
HEOPTaHWYECKOTO W OPTraHUYECKOTO MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, MMO3HABAEMOCTh MPUPOIHBIX SIBJICHUN IMYTEM SKCIEPHUMEHTA
U PpEIICHUS TMPOTUBOPEUHMUA MEXKIYy HOBBIMM (PakTamMu U TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHH B PEIICHUU SKOJOTHYECKUX Tpodiem, a



TaKke MpoOsieM cOepeKeHUsS PHEPIeTUUYECKUX PECYpPCOB, CBHIPhS, CO3IAHHS HOBBIX
TEXHOJIOTUHA U MAaTEPHUAJIOB.

B mmane pemenus 3agad BOCIUTAHUS, pPa3BUTUS U COLMAIHM3AINH
oOy4Jaronuxcsi MPUHATBIE TPOrpaMMOM IO XUMHUHU TOJIXOIbl K OMNpPENETICHUIO
colepKaHUsi W TIOCTPOEHHUS TpeaMeTa MpeaycMaTpuBaroT  (HOpPMHUPOBAHUE
YHUBEPCATBHBIX YUCOHBIX JNEHCTBUN, MMEIONINX 0a30BOC 3HAUCHUE IS Pa3TMUHBIX
BHUJIOB JICATCILHOCTH: pEIICHWs TpoOieM, TIOWCKa, aHaau3a © 0o0paboTKh
uHbopMali, HEOOXOAUMBIX JUIsi TMPUOOPETEHUS OMNbITa MPAKTUYECKOU U
UCCJIeI0BATEIHCKON AESTEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TO3HAHUU XUMUHU.

B nmpakTthke mnpemnojgaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIero o0pa3zoBaHMsl, MPU ONPEICICHUN
COJIEP)KATENbHON XapaKTEepPUCTUKHU LeJed W3YdeHHs TMpeaMeTa HalpaBiICHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
AESTEIbHOCTH YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJMYECKOW TOYKH 3pEHHUS TaKOM MOAXOA K OMNPECICHUIO IeNield W3y4eHHUs
MIpEeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJABHBIMU IEJISIMH HM3YyYEHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

- (opmupoBaHue cucTeMbl ~XMMHYECKHMX  3HAHUM  Kak  BaKHeWIen
COCTABJISIIOIIEH €CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOMi
JekKaT KIIOUeBbIE TMOHATHSA, (PYH/IAMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE sI3bIKa HAyKHW, YCBOCHHE W TIOHMMAHHE CYIIHOCTH JIOCTYITHBIX
000011IeHNT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH X
Pa3BUTHS ¥ CTAHOBJICHUS,

« (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHMS
BEIIECTB U XUMHYCCKUX PEAKIMK, HEOOXOAUMBIX I IPUOOPETCHUS YMECHHMA
OPHEHTHUPOBATHLCS B MUPE BEIIECTB U XUMUUYCCKUX SBJICHUM, IMEIOIITUX MECTO
B [IPUPOJIE, B IPAKTUYECKON U TOBCEHEBHOM )KU3HH;

«  pa3BUTHE YMEHHUI U CIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM  XHMHUYECKOTO  OJKCHEPUMEHTa, COOMIOJACHUEM  TPaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ sTum, comepskarenbHas XapaKTEpHCTUKA IIeNied U 3a7ad W3YYCHHS
MpeaMeTa B MPOrpaMMe 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMHU B CUCTEME cpenHero ooOuiero obpaszoBanusi. Ceroans B
MPENO/IaBaHUK XMUMHUHU B OOJBINEH CTENMeHNn OTAAETCS MPEANOYTEeHUE MPAKTHUYECKOU
KOMITOHEHTE COJIepKaHUs 00yUYEHUs, OPUCHTHPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
00111e00pa3oBaTeIbHOM  OpraHu3allii, BIaJCIONIEr0 He HaO0OpoM 3HAHUN, a
(GYyHKIIMOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMM M YMEHHUSIMHU aKTHBHOTO
MOJIyYeHUS] 3HAHWA W TPUMEHEHHs] WX B PEATbHOM JKM3HU JUISI pEIIeHUs
MPaKTUYECKUX 3aJ1ad.



B cBs3u ¢ 3TUM IIpH U3Y4EHUH MpeaMeTa « XUMHUS» TOMUHHUPYIOIIEe 3HaUYCHUE
NpUOOPETAIOT TaKue 1eNU U 33/1a4H, Kak:

ajanrtanus OOyYaromMXCs K YCIOBHSM JUHAMHYHO pPAa3BUBAIOIIETOCS MHPA,
dbopMupoBaHMEe  HMHTEJUIEKTYyaJbHO  Pa3BUTOM  JHYHOCTH,  TOTOBOM K
caMo00pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEILHOMY HPHHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsIX, CBA3AHHBIX C BEIIECTBAMHU U HUX
PUMEHEHHUEM;

¢opmupoBaHre y  0OOydYalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), MMEIONINX YHUBEpCAJIbHOE 3HAYCHHE Ui PAa3JIMYHbIX BUIOB
AESITeIbHOCTH: peIleHHs] MpoOyieM, TMOMCKa, aHauu3a M o0paboTKu MH(OpMAaLUH,
HEOOXOUMBIX JJIsl TPUOOPETEHHsI ONBITA ACSITENFHOCTH, KOTOPasi 3aHUMAET Ba)KHOE
MECTO B TO3HAHUM XHUMHH, a TaKkKe Ui OLEHKH C TO3ULIUNA 3KOJIOTUYECKOU
0€30MacHOCTH XapaKkTepa BIUSHHS BEIIECTB U XUMUYECKHUX MPOIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOJHYIO CpEay;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYaronuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAaHUA N0 XMMHU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUU JJIs MOMCKAa M aHajau3a y4eOHOH u
HAyYHO-TIOMYJISIPHON HHPOPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

dopMupoBaHrE W Pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBINUICHHS], Ha0MI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHMU M TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHMTAaHHE Yy  oOydaroumuxcs yOeKIAEHHOCTH B  TyMaHUCTHYECKOU
HANPaBIIEHHOCTH XHMHH, €€ BaXXHOH pOJIM B PEIICHUH TI00ANBHBIX MpoOieM
paIoOHaIBHOTO TMPUPOAOIOIB30BAHNSA, TOMOJHEHUS YHEPTEeTHUECKUX PECYPCOB U
COXPAaHEHHUs MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOIIEHUSI K MPHUPOAEC U CBOEMY 3/I0pOBbIO, a Takke NpUOOPETEeHUs OIbITa
WCIIOJIb30BAaHUsl TOMYYEHHBIX 3HAHWUW [ TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOGHOM mutane cpenHero odmiero o0pa3oBaHus IpeaMeT « XUuMHush» 0a30BOro
YPOBHS BXOJUT B COCTaB NpeAMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHD.

OO1iee yuCio 4acoB, OTBEAEHHBIX JJI M3YyYEHHUS XMMHUH, Ha 0a30BOM YPOBHE
cpeaHero oOiero oopa3zoBanus, cocrabisieT 68 yacos: B 10 knacce — 34 ydaca (1 yac
B Henelno), B 11 kitacce — 34 gaca (1 yac B Henernto).

COAEPXAHUE OBYUYEHUA
10 KUIACC

OPTAHNYECKASA XUMUA



Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHM4ecKOM XHMHH: €€ BO3ZHHMKHOBEHHWE, PAa3BUTHE M 3HAYEHHUE B
MIOJIy4YeHUM HOBBIX BELIECTB M MarepuaioB. Teopus CTpPOEHHS OpPraHUYECKUX
coenunennii A. M. BytnepoBa, €€ ocHOBHbIE TosokeHUsI. CTpyKTypHbIE (HOPMYIIbI
OpraHnyecKux BeuecTB. ['omonorus, nzomepusi. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccuukanuu opraHudeckux BemiecTB. HomenkmaTtypa
OpraHUYeCKUX COCIMHEHHM (cUCTeMaTH4ecKas) W TpPUBHAJIbHBIE Ha3BaHUSA
BAKHEUIIIMX MPEICTABUTENEHN KIIACCOB OPIrAaHUYECKHUX BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M WX IPEBPALLICHUI:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BELIECTB U MaTepHajaMy Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAONIOACHUE W OIHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IUIaBjieHUEe, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUYECKHA psAx. MeraH u 3TaH —
MPOCTEUILINE MPEICTABUTENN AQJIKaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HAXO0XKJIEHUWE B NPUPOJE, MOIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHHA PsifA. DTHIECH U MPONWIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHEe W XHMMHYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THUApPATAIMH, OKHUCJICHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u wMetunOyragueH-1,3: cTpoeHue, BakKHEHIIHE
XUMUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETUYECKOIO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM psii. ALleTUIIEH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKUHOB: COCTaB, CTpoeHHe, (uU3NYeCKue u
XUMUYECKUE CBOMCTBA (pEakUuu THIPUPOBAHMS, TajJOr€HUPOBAHUS, THUJIpaTaliH,
rOpEeHus), MNOJy4YEHUE U TPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (U3MYECKME U XHMHUYECKHE CBOMCTBA
(peakuuy TaJOr€HUPOBAaHUS W HUTPOBAHUS), IMOJIyY€HUE U TpuUMeHeHue. Tonyon:
cocmas, cmpoenue, pusuyecKue u Xumuyeckue ceoucmea (Peakyuu 2ai02eHUpO8anUs.
U HUMpOBaHus), nonyyeHue u npumeHenue. TOKCUYHOCTb apeHOB. | eHeTmyeckas
CBSA3b MEXAY YII€BOAOPOAAMHU, MPUHAICKAIUMHU K PA3IMYHBIM KJIACCAM.

[IpupoaHbIE WMCTOYHHUKH YIIE€BOAOPOIOB. lIpupoaHbii ra3 u MONyTHbBIE
Hedrsapie razpl. Hedts u e€ mpoucxoxaeHue. CrnocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaauTU4YecKuil), nuponu3. [IpoaykTel
nepepadoOTKu HEPTH, UX NPUMEHEHUE B MPOMBIILUIEHHOCTH W B ObITy. KameHHBIN
YTOJb U MPOAYKTHI €r0 NMepepadoTKH.



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX MPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3aMu IIaCTMACC, KayuyyKOB U pe3uHbI, Koyekuuu «HepTe» u
«YTOIB», MOAEIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB M TaJOTN€HOIPOU3BOIHBIX,
IPOBE/ICHUE MPAKTUYECKOU PabOThI: MOJyUYEeHUE STUIICHA U U3yUYE€HUE €0 CBOWCTB.

Pacuérnrlie 3agaun.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOI'0 BEIIECTBA WJIM IPOAYKTAa PEAKLIHUM II0 HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

Kucsiopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenbHble OQHOATOMHBIE COUPTBL. MeETaHONI MW 3TAaHON: CTPOCHHUE,
¢usznueckue W XMMHYECKHE CBOMCTBA (peaklUMd C aKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHE), TpPUMEHEHHE. BoAOpoaHbIE CBSI3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHcTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUIEHIJIMKONIb U TJIMLUEPUH: CTPOEHUE, (PU3NUECKHE
M XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMH  METajljIaMH,
KAueCTBEHHAs] pEaKUuusi Ha MHOTOAaTOMHBIE CHUPTHI). JleiicTBUe Ha OpraHu3M
yenoseka. [[pumenenne rmmuepuHa U STUIIEHTIIMKOJIS.

@deHod: CTPOECHHE MOJIEKYNbl, (QU3NYECKUEe U XUMHUYECKHE CBOICTBa.
Tokcuunocts (penomna. [lpumenenue gpeHomna.

Anbaeruapl U kemoHvl. @opManbAeThl, aleTalbICTU: CTPOCHHE, PU3NUECKUE
U XMMHYECKHE CBOWCTBA (pEakUWU OKHUCIEHHS MU BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peakuyn), NOJIy4eHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHbIE KapOOHOBbIE KUCIOTHl. MypaBbrHas U yKCyCHas
KHUCIIOTBI: CTpO€HHE, (pU3MUecKre U XMMHUYECKHEe CBOWMCTBA (CBOICTBa, oOmIue s
KJlacca KUCIIOT, peakius dSTepuPpUKalnun), ToJlydeHre 1 npuMenenne. CTeapuHoBas v
OJIEMHOBAasA KHUCIOThI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX KMCJIOT. Mbljia Kak
COJIY BBICHIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

CrnosxxHble 2¢upbl Kak MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupel. 'maponus xupos. [Ipumenenue >xupoB. buosornueckas poiib

AKHUPOB.
VYraeBoasl: cocTaB, KiaccuuKkaius yrieBoJgoB (MOHO-, TU- U MOJUCAXAPUIbI).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI,

dbu3MYecKue U XMMHUYECKHe CBOMCTBa (B3amMmopeicTBue ¢ ruapokcuaoM meau(ll),
OKHMCJIEHME aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBineHue, OpokeHue
[JIIOKO3bl), HAaXOXKJIEHHE B TNPUPOJAE, MPUMEHEHHE, OHOoJIOTHUYECKass PpPOJb.
®otocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u memmono3a kak MpUpoAHbie moiaumepbl. CTpoeHHe Kpaxmania u
1neuiono3pl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa KpaxMmaia (THAPOJIH3,
Ka4ueCTBEHHAS PEaKIIUsI C HOJIOM).

DKCIEepUMEHTAIBHBIE METOABl HM3yUYCHHUS BEIISCTB W WX IPEBpaICHUI:
MPOBE/ICHHE, HAOJIOJICHHE W OIHUCAaHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE



CIOUPTOB, KA4yE€CTBEHHbIE PEAKLIHWH OJAHOATOMHBIX CIHUPTOB (OKHMCIEHHE 3TaHOJIa
okcunoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpnerugoB (OKUCIECHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wmemu(ll), B3amMojelcTBue Kpaxmajga C HOJOM),
IPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruricnenuss 1Mo ypaBHEHHIO XHMHUYECKOM peakmuu (Maccbl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM NPOIYKTa pPEaKUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozepKalume OpraHnuecKue COeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHHuuecKkue coenuHeHus. Puznyeckue u
XUMUYECKUE CBOWCTBA aMHMHOKHUCIOT (Ha mMpuMepe TIuiKHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTumsl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYIISIpHBIE coequHeHus. llepBuuHas,
BTOPUYHAsI M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBa OEIKOB:
TUPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M MX IPEBpalICHUM:
HaOJIIOZICHUE U ONMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BrbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHWI: MOHOMEp,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb INOJMMEPHU3ALMH, CPEAHSAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHUA —
MOJIMMEPU3ALUS U TTOJIMKOHCHCALIHS.

OKCNepUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M MX MPEBPALLECHUN:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE€ CBS3H.

Peanm3zanust MeXIIpeAMETHBIX CBA3€H NPU U3YYEHUU OPraHUYEeCKOM xumMuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYUHbBIX
MOHATUM, TaK W TOHITHUMU, SIBISIOMIMXCS CUCTEMHBIMHU JIJII OTIEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TOHSTHUS: SIBJICHUE, HAy4YHBIA (PaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHajdu3, CHUHTE3, Kiaccudukamus, MEePUOJAUYHOCTh, HAOIIOJCHUE,
M3MEpPEHUE, IKCTIEPUMEHT, MOJICTMPOBAHUE.

®usuka: marepusi, DSHEprusi, Mmacca, aToMm, DJEKTPOH, MOJEKYyJa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(bu3nYecKue BEJIMYUHBI U €IMHUIIBI UX H3MEPEHUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, OoOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OHMOJOTUYECKH AaKTUBHbIE BellecTBa (OENKH, YrIEBOABL, KUPBI,
(hepMeHTHI).



['eorpadusi: MuHEpanmbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMble, TOTUIMBO,
pecypchl.

TexHONIOTUs: MUILEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIIBHOTO MTUTAHUSA, MOKOIINE
CpEACTBa, JIGKAPCTBEHHbIE W KOCMETHYECKHUE IIpernaparbl, MaTrepuaibl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUUYECKUH 37IeMeHT. ATOM. fipo atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHEepreTHYecKre ypOBHH, TMOAYPOBHU. ATOMHBIE OpOuTanu, s-, P-, - DIIEMEHTHI.
Oco0OeHHOCTH pachpeliesieHus] 3JEKTPOHOB IO OpOUTalIsIM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsl aTOMOB.

Ilepuopnyeckuit 3akoH u Ilepuonnueckas cucrema XMMUYECKUX dJIEMEHTOB /.
N. MenneneeBa. CpdA3p Inepuoandeckoro 3akoHa W lleproaudeckoil CUCTEMBI
xuMudeckux smeMeHTtoB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XWMHYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB IO IpyNIaM U IepruoaaM. 3HaueHHe
[IEpUOANYECKOI0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKas CBsA3b. BHIBl XUMHUYECKOH CBS3U
(koBaJieHTHasi HENOJspHAas W TMOJSPHAs, WOHHAs, MeTaUIMdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKlenTopHblii). BogoponHas cBsa3b. BaleHTHOCTh. JIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHns. IOHBI: KATUOHBI M AHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOECHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. [HWINBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT TUNA KPUCTAINYECKON PEIIETKH.

IlonaTe o0 nucnepcHeIX cucreMmax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10J1 BEECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKUX BEILECTB,
IIPUHAJISKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus.  Knaccudukaruss — XUMUYECKUX — peaknuii B
HEOPraHWYECKON U OPraHNYECKON XMMHUH. 3aKOH COXPAHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPALCHUS DHEPTUH NP XUMHUYECKUX PEAKLIHSIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pasiMyHbIX (pakTopoB. OOpartrmbie
peakuuu. XuMH4YeCKOoe paBHOBecue. @DakToppl, BIHAKOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.



Onexrposmtryeckas nauccornuanus. CwibHbIe U ciabbie AmekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHs] BEIIECTB M UX IPEBPALLICHUIL:
nemoHcTpauusa Tadmun «llepuoanueckass cuctemMa XUMHUYECKUX 3imeMeHToB JI. W.
MenneneeBay, W3ydeHUE MOJENEH KPUCTAUIMUYECKUX PEHIETOK, HAOMI0JCHUE U
OMMCAHUE JEMOHCTPAIMOHHBIX M JTA0OOPATOPHBIX OMBITOB (Pa30KEHHUE MEPOKCHUIA
BOJOpOJA B MPUCYTCTBUM KaTaanu3aTopa, ONPEAEIICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOIIIO YHUBEPCATILHOTO HMHJAUKATOpa, Peakldd HOHHOTO OOMEHa), MpOBEJICHUE
NpakTUYecKol paboThl «BnusiHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTH XUMHUYECKOU
peaAKII.

Pacuérnbie 3anaum.

Pacuétel 1O ypaBHEHHSM  XUMHYECKUMX pEaKkIud, B TOM 4YHUCIE
TEPMOXMUMUYECKHAE PACUYETHI, PACUETHI C MCIOJIb30BAHUEM IOHATHUS «MaccoBasl JOJI
BEIIECTBAY.

Heoprannyeckasi xumust

Hewmeramnel. [lonoxxenue HemeTtamioB B Ilepuoanueckon cuctemMe XMuMHYECKUX
anemeHToB JI. M. MenzaeneeBa U OCOOCHHOCTHM CTpPOEHHS aToOMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHUS HEMETAIUIOB (HAa IMpUMEpE KHUCIOPOHa, CEpHI,
dbochopa u yrinepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETAUIOB (TaJIOTE€HOB, CEpbI, a30Ta,
docdopa, yriepoaa U KpEeMHHUS) U UX COCTUHEHUN (OKCUIOB, KHCIOPOICOIEPKAIINX
KHCJIOT, BOJIOPOJIHBIX COCTMHEHHUM ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAUHECHUM.

Mertamnbl. [lonoxenue merammoB B Ilepmogmueckoil cucTeMe XUMHYECKHX
sanemeHToB Jl. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
atoMoB MeTtauioB. OOmme Qusnyeckue cBoiicTBa MeTamioB. CIUiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUIN PSJT HAMIPSYKEHU METaIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEUIIUX METAJIOB (HATPUM, Kaluid, KaJblIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crnocoObl Mmony4yeHuss MeTawioB. lIpuMeHeHHe MeTauioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl HW3Y4YEHHsS] BEIIECTB M UX MPEBPALLICHUIL:
U3ydeHue KoJuiekuuu «MeTamisl M CIUIaBbl», OOpa3LOB HEMETAJJIOB, pPEILICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HaOJI0JeHuEe M OMNHCAaHWE JIEMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THUIPOKCHIA ATIOMHHHUS C PacTBOPAMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaumn.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJIHOTO M3 YYacTBYIOIIMX B PEAKIMU BEIIECTB,



pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CITH OJTHO U3
BEILIECTB UMEET IPUMECH.

XUMUA U )KU3Hb

Ponp xumMuM B 0OECHEUYEHUH 3KOJOTHYECKOW, SHEPreTUYECKOM U IHILEBOU
0€30MacHOCTH, pa3BUTHUM MeAMLMHBL. [loHATHE O HAy4YHBIX METOJAaX I1O3HAHUS
BEILIECTB U XMMHUYECKUX PEAKLUN.

[IpencraBienust 06 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIILICHHOTO MOJIYYEeHUS
BaYKHEHIINX BEIIECTB.

YeoBek B MHpE BELIECTB M MaTEpUAJOB: BAKHEWINNE CTPOUTEIIBHBIC
MaTepHuallbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KEpaMUKa, MaTeprabl
IS SIEKTPOHUKHU, HAHOMAaTepUaibl, OpraHUYeCKIEe U MUHEPAJIbHBIEC yI0OpEHUSI.

XumMus M 3J0pOBbE YEIOBEKA: IMPaBWJIa HWCIOJB30BAHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBuia OE30MMACHOTO HCIOJIb30BaHUs MpENapaToB ObBITOBOM XUMHUH B
IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXpeaMeTHBIX CBSI3€d MPU U3yYEHUH OOIIE 1 HEOPTaHUYECKOU
xumud B 11 kacce ocyniecTBiIsIeTCsl Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK U IOHATHUM, SBJIAIOLIUXCA CUCTEMHBIMU JUIA OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKIIA.

OOmre ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KJIacCH(PUKALUs, MNEPUOAUYHOCTb, HAOIIOACHUE,
JKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

Pusuka: Marepus, dHEPIus, Macca, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaJHOAKTUBHOCTb, MOJIEKYJIA, YHEPIeTUYECKUM YpPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUYECKUE BEIMYMHBI M €IUHULBI HX
MU3MEPEHUS, CKOPOCTb.

buonorus:  kinerka, opraHu3M, 3KOCUCTeMa, Ouocdepa, Makpo- W
MHUKpPO3JIEMEHTbI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJE3HBIE HCKOMAEMblE, TOIUIMBO,
pecypchl.

TexHONOrus: XUMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLIYPTUs, IPOU3BOIACTBO
CTPOUTENIBHBIX MAaTEpHUANIOB, CEIBbCKOXO3SMCTBEHHOE IIPOU3BOJACTBO, IIHILEBAs
IIPOMBIIILIEHHOCTb, (apmainieBTHYECKasE ~ IPOMBILUICHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX MPEnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHUaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMUWHU
HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSA
OoOyYaroImuMucad MporpaMM CpeAaHero ooOimero oOpa3oBaHUs  (JUYHOCTHBIM,
METalpeAMETHBIM M NpeaMeTHbIM). HayduHo-meToguyeckoil OCHOBOM IS
pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IMPOTPaMM CPEAHETO OOIIEro
oOpa30BaHMUsI SIBJISETCS CUCTEMHO-AESITENIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISIONINE:

OCO3HaHHE OOyYaloUUMUCSA POCCUHCKOM TIpakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN M UCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolmMXcs pYyKOBOJCTBOBATBHCS B CBOEH
NEeSATENbHOCTH II€EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPHUCYLIUMHU IIEJIOCTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJU4KMe MPABOCO3HAHUS HKOJOTMYECKON KYyJIbTYypbl M CIIOCOOHOCTU CTaBUTh
LEJIH U CTPOUTH )KU3HEHHBIE IIJIaHbI.

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUSA HpeaMeTa «XUMUS» JOCTUTAIOTCS B
€AMHCTBE YYEeOHOM W BOCIUTATEIbHOM NESITEIbHOCTH B COOTBETCTBUHU C
I'YMaHHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU H
ujearaMu pOCCUIICKOro rpakJaHCKOTO O0IIEeCTBA, IPUHATHIMU B O0IIECTBE HOPMaMU
M TpaBWIaM{ T[OBEACHMsS, CIIOCOOCTBYIOIIMMM MpoIlleccaM CaMOIO3HAaHMS,
caMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH O0YUaIOLTUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl OCBOEHUS MpeAMeTa «XUMHUS»  OTPaXaroT
c(OPMHUPOBAHHOCTh ONBITA [O3HABATEIbHOM M TMPAKTUYECKON AESATENbHOCTU
oOyJaromuxcs 1Mo peaqu3alii MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIIE B
4acTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUsl 00YyYarOMMHUCA CBOMX KOHCTHUTYLUMOHHBIX MpaB U 00sS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOPMAax U TNPaBUIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MPU CO3JAHUU yUeOHBIX
MPOEKTOB, PEIIEHNN Y4€OHBIX M MO3HABATEIbHBIX 33/1a4, BBHITOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAaMEPEHHUS, JIOTUKY U
apryMEHTHI IpYTUX MPU aHAIU3€ Pa3IMnYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA



LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIUIO
OT€YECTBEHHON XMMUM;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTHUYECKOIO
NPUMEHEHUS XUMHH, OCO3HAaHUSI TOTO, YTO JOCTIKEHMS HAyKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOAEHUHM,  KPOMOTJIMBBIX  DKCIEPUMEHTAJIbHBIX  ITOHMCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATENbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIOIIEM aHAIU3e
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYallMH, CBA3aHHbIE C XMMUYECKUMU SIBICHUSMH, U
[IPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IOBEICHHE W IOCTYNKM CBOMX TOBapHUIIEH ¢
MO3ULIMKA HPABCTBEHHBIX M IMPABOBbIX HOPM M OCO3HAHUE IMOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOoro M  Oe3omacHoro oOpa3za KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PHU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOnofieHuss TpaBuil 0€30macHOro oOOpallleHHs] C BEIIeCTBaMU B  OBITY,
ITOBCEJHEBHOM )KM3HU U B TPYAOBOU IEATEIBbHOCTH;

NOHMMAHHS [IEHHOCTHM TMPaBWI HWHIMBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3J0OPOBBIO U KU3HHU JIIOJICH;

OCO3HaHMsI TIOCJICICTBUM W HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIbCKON
JEeSATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1ad COLUATIBHOU
HaIPaBJIEHHOCTH (B paMKax CBOEr0 KJIAcca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIEe HA OCHOBE MMPUMEHEHUS ITPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBaXEHUS K TPYyHY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY  HHJMBHUIYQJIbHOW  TPACKTOPUHU
oOpa3zoBaHusl, Oyayiiel mpodeccuu 1 peann3aii COOCTBEHHbBIX KU3HEHHBIX TUIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rH4ecKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU 11€1IeCO00pPa3HOr0 OTHOUIEHUS K TMPHUPOJIe, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;



MOHUMAHUS TJ00aTBbHOTO XapakTepa »JKOJOTUYECKUX MPOOJIeM, BIUSHUS
DKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTH MCIOJIb30BaHUS JOCTUKEHUN XUMHH ISl PEIIECHUS
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIINX BPENl OKPYKAKOLIEH TPUPOTHON
cpelne, yMEHUsI IPOrHO3UPOBAaTh HEOJArONPHUSATHBIE 3KOJIOIMUYECKHE MOCIEACTBUS
MIPEANPUHUMAEMBIX TEUCTBUN U NIPEAOTBPAIIATh UX;

HaJW4Usl Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSA
UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIIBHOM MpPaKTUKE, CIIOCOOHOCTU
¥ YMEHHS aKTUBHO MMPOTUBOCTOSATH UICOJIOTHH XeMOhoOnH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUsl CHEeUM(PUKH XUMHUU KaK HayKd, OCO3HaHMS €€ poJu B
(GOpMHUPOBAHUH PALMOHAIIBHOIO HAYYHOI'O MBIIIIEHUS, CO3JaHUHM LIETOCTHOIO
MPEACTABICHUS] 00 OKPYXAIoIEM MUpPE KaK O €IMHCTBE NPHUPOAbI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Mpo0JIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeKAEHHOCTU B 0CO00I 3HAYMMOCTU XUMUU JJIsl COBPEMEHHON ITUBHIIU3AIIUN:
B €€ I'YMaHHUCTUYECKOM HANpPaBJICHHOCTH M Ba)XHOW POJU B CO3JaHUM HOBOHM 0a3bl
MaTepUaIbHOU KYJIbTYphI, PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEYeCTBA —  CHIPEBOM, JHEPreTUYECKOM, IMILNEBOM M DKOJOTMYECKON
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, 00ECIIEYCHUN YCIIOBUN YCIICITHOTO TpyJa U
AKOJOTUYECKH KOM(POPTHOM KMU3HHU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW  TIPAaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH  METOJIOB
MO3HAHUS, WCIIOJIb3YEeMBbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIh30BaTh
MoJIydaeMble 3HAHUS ISl aHalIW3a U OOBSICHEHHS SIBIICHUN OKPY’KAIOIIET0 MUpa H
MPOUCXOASIINX B HEM M3MEHEHUH, YMEHUs JiejlaTh OOOCHOBAHHBIE 3AKJIIOYEHHUS HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbBHO ~HCIOJb30BaTh XMMHYECKHUE 3HAHUS A
pelIeHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECa K NO3HAHMIO U UCCIIE0BATENBCKON AESTEIbHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHMM 10 XWMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pa3inyHbIX chepax mpodeccrnoHaTbHOU
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI



MeranpeaMeTHbie pe3yJbTaThl OCBOSHUSA ydeOHOTO mpenMera «XuMHUs» Ha
YpOBHE CpeaHero 0011ero 00pa3oBaHms BKIIOYAIOT:

3HAYUMBbIE TUTS dbopmupoBanus MUPOBO33pEHUS oOyyJaronmxcs
MEXIUCHUIUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYyUYHbIC TOHATHS, OTPaXKAOIIHE
IIEJJOCTHOCTh HAyYHOHW KapTUHBI MHUpa W CHeuupuKy MEeTOJOB TO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, PHEPrus, SBJICHUE,
MPOIECC, CUCTEMa, HAYYHbIM (DAKT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOopus, CclieJOBaHNEe, HaOI0ICHUE, N3MEPECHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC YyueOHble JeWCTBUS (ITO3HABATENIbHBIC, KOMMYHHUKATHBHBIC,
peryJaThBHbIE), obecnieunBaromye GopMupoBaHrue (PYyHKIMOHAIBHOM TPaMOTHOCTH
Y COIMAIBHON KOMITETCHIIMH 00YYaIOmuXCs;

CIIOCOOHOCTH 00YYaIOIIUXCSl UCIOJIb30BATh OCBOCHHBIC MEXIUCHIUILIMHAPHBIC,
MHPOBO33pPEHUYECKHE 3HAHMS W  yHUBEpCaJbHbIC  y4eOHBIC  JICUCTBUA B
MO3HABATEIbHOU M COIMAJIBHOM ITPaKTHKE.

MeranpenMeTHbIE Pe3yiabTaThl OTPaXalT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBHUSMHU.

OBJaseHne YHHUBepPCAJTbHBIMHA yueOHbIMH NMO3HABaTEJIbHbIMH
AEUCTBUSIMMU:

1) 6a30BbIe JIOTHYECKHE NEHCTBUSA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaJU3UPOBaATh MPOOJIEMy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTpEeNeNATh IIeH JeATCIIbHOCTH, 3ajaBas IapaMeTpbl MU KPUTEPUU HX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICTISATh XApaKTEPHbIC TPU3HAKK TOHSITUH U YCTaHABIWBATH WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOUIME TMOHSATHUS JJII OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPHH IS KJIacCH(UKAIIUN BEIIECTB U XUMHUYCCKUX
peaKuuu;

YCTAaHABJIMBATh  MPUYMHHO-CJICJACTBEHHBIE CBA3M  MEXKAY  H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHWE pacCyXAeHUs (MHIYKTUBHBIC, JACAYKTUBHbBIC, IO
aQHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH MW TIPOTHBOPEYMS B PacCMaTpHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

IPUMEHSITh B TPOIIECCE TMO3HAHMS, HCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPEACTABICHUS — XUMHUYSCKUI
3HAK (CMMBOJ) DJIEMEHTA, XUMU4ecKasi opMya, ypaBHECHHE XUMHUECKOU PEeaKIuu —
Py PEIICHUH YYEOHBIX IT03HABATECNIBHBIX W MPAKTUYECKHX 3a]a4, MPUMECHSIThH
Ha3BaHHBIC MOJIECJIbHBIC TPEJCTABICHUS JJIsI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:



BJIAZIETh OCHOBAaMHM METOJOB HAyYHOI'O ITO3HAHMSI BELIECTB U XHWMHYECKHX
peaKLNil;

(GopMyTUpOBAThH LIETH U 3314l UCCIIEOBAHMSI, UCIIOIH30BaTh IOCTABICHHBIC U
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i (OpMHpOBaHMS THUIIOTE3bl IO IPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMH  CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS W IPOBEACHHS
YUYEHUYECKUX JKCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIONaTh 3a XOJO0M
Ipouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yabTaT, (OpMyJIUpOBaTh
0000IIEHUST U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh  OMBIT YYCHUYECKOW  HCCIIENOBATEIbCKOM W MPOEKTHOM
JESITEIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbBHOMY IOHUCKY
METO/OB pELICHUs MPAaKTUYECKUX 3aJad, IPUMEHEHUIO pPa3JIMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B  PA3IMYHBIX HWCTOYHHMKAX HH(OpManuu (HAy4dHO-
NOIYJISIpHAsk TUTEpaTypa XUMUUYECKOTO COJIEpKaHus, CIPaBOYHbIE TOCOOUSI, pECYPCHI
WuTepHera), aHamu3upoBaTb HMHQOpPMAIMIO  pa3jMYHBIX BHUJIOB U (opM
MIPEICTABICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMynIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI NPH TOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMOM i1  BBIIIOJIHEHUS  y4yeOHBIX  3ajau
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUA ~MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMAIBHYIO (JOpMY IpeicTaBlIeHNus HHPOpMaun
(cxemsl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEACTBA NMPHU padOTe ¢ XUMUYECKOU
nHpopmManuen: TPUMEHSATh MEXNpeaMeTHble ((U3MYEeCKue M MaTeMaTHYeCKUue)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPENICTBA
HaIJISITHOCTH.

OBiaieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMM 1eHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOMl TeMbl B XOJE AHAJIOTa W/WIU
JTUCKYCCUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHOM 3a1a4H;

BBICTYNIaTh C IIPE3ECHTALMENd PE3YJIbTATOB I103HABATENBHONW JEATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHHKAMU MPHU BBINOJIHEHUU
XUMHUYECKOTO JKCINEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pealn3aluu y4eOHOro rnpoexkta u (opMyaupoBaTh BHIBOABI 10



pe3ysbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHUSA TO3MIMHA B XOJ€
oOCyXIeHHsI 1 0OMEHA MHEHUSIMU.

OBiageHne YHMBEPCAJbHbBIMHU PerysiTHBHBIMH 1€ICTBUSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBaThb M OCYLIECTBJIATH CBOKO I103HABATEIbHYIO
JESTeNIbHOCTh, Ompenensss €€ Leau M 3a7add, KOHTPOJIMPOBaTb WU IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  alfOPUTM  JACUCTBUU  MpHU
BBITIOJTHEHUH YYe€OHBIX U HCCIEAOBAaTEIbCKUX 3aJad, BBHIOMpATh HamboJee
3¢(EeKTUBHBIA CIIOCOO HX pEIIeHUs € YYETOM MOJIYYEHHs] HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHallu3a U
CaMOOILIEHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckasi XuMHsD» OTPaKakoT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O  XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, POJIA XUMHUHU B NIO3HAHUU SIBJICHUW ITPUPOIBL,
B (OpPMUPOBAaHMM MBIIUIEHUSI W KYJbTYpbl JMYHOCTH, €€ (YHKIMOHAIbHOU
I'PAaMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHUs] MPAaKTHYECKUX 3alad M SKOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON Cpene;

BJIQJCHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJIa, BaJE€HTHOCTb, 3JEKTPOOTPHULATEIIBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKeJeT, (YyHKUMOHANbHAas Tpynna, paaukai,
M30MEpUsl, U30MEPBI, TOMOJIOTMYECKUI Psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA U
a30TCOJEpXKalllhe COECNMHEHMS, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMSI); TEOPUM M 3aKOHbI (TEOpHSl CTPOCHHUS
opranudeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN $3bIK XWUMHU; MHPOBO33PEHUYECKHUE 3HAHMS,
JeXKallue B OCHOBE MOHMMAHMSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUI,
(dakToNIOrHYecKue CBEACHUS O CBOICTBaX, COCTaBe, IMOJYYEHUH M O€30IacHOM
WCIIOJIb30BAaHUM BAXXHEWIIMX OPraHWYECKUX BEUIECTB B OBITY M MPAKTHUYECKOU
NEeSTETBbHOCTH YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHH,
YCTaHaBIMBAaTh WX B3aMMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOIIME IOHATUSA IPU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALICHUI OPraHUYECKUX COEANHEHU;

c(OPMHUPOBAHHOCTh YMEHHUH MCIHOJb30BaTh XWMHUYECKYI0 CHUMBOJMKY IS
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) GopMyi



OpraHUYECKUX BEIIECTB U YPAaBHEHHI XUMUUYECKUX PEAKIUM, U3rOTABIMBATH MOJEIH
MOJIEKYJl OpPraHUYeCKUX BEIIECTB I WUIIOCTPAllMM HUX XUMHUYECKOro |
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAICKHOCTh HW3YYEHHBIX
OpraHUYeCKUX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K ONpeaeIEHHOMY
KJIacCy/Tpynme CcoeauHeHUd (yrIeBOAOPObI, KHCIOPOI U  a30TCOJEpKallne
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHMsS), JlaBaTh UM Ha3BaHUS 11O
cuctematudyeckoir HomeHknatype (IUPAC), a Takxke NpUBOAUTH TpUBUAIBHBIC
Ha3BaHUSl OTHAENbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, NPOIMUJICH, AalleTHIICH,
ATUWICHTJIUKOIb, TIUUEPUH, (QeHoJ, (opMalbIerui], aleTalbJeruja, MypaBbUHAs
KHUCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTAa, CTEAPUHOBAs KUCJIOTa, IIIIOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh YMEHHS OIPEACNATh BHJAbBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUSI TMPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytiepoBa njis 00BbsSCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHSI MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUECKUE
M XUMHYECKHME CBOWMCTBA THUIMYHBIX MPEACTABUTENIEH pa3INYHBIX KJIACCOB
OpTraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, TPOIMWJICH, alleTwIeH, OyTaanen-1,3,
MeTwiOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJIIEHTJIMKOb, TJIUIEPUH, (HEHOI,
aleTalbJIeTU], MypaBbUHAs U YKCYCHasl KHUCIIOTHI, TIIOKO3a, Kpaxmal, LEeJUTI0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUYECKUX PpEAKIHUA C HCHOJIB30BAHHEM
CTPYKTYPHBIX (HhOpMYJT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh HWCTOYHUKHU YIJIEBOAOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
MIpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUH TPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIaJICTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH MIPU U3YUEHUU BEIIECTB U XUMHUECKUX
sSBJICHUN (HAOJIOACHUE, U3MEPECHHE, IKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIb30BaTh
CUCTEMHbIC XUMUYECKHUE 3HAHUS JIJISI IPUHATUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUHN COOJIOATh TpaBuia IMOJb30BAHMUS XUMHUYECKOU
MOCYy/ION W J1Ta0OpaTOpHBIM O0OpPYJIOBaHHMEM, a TaK)Ke NpaBuja OOpalieHus C
BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKUMSIMHU TIO BBIMOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;



c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W  BBIIONHATH XUMHUYECKUN
AKCHEPUMEHT (IIpEBpaAIEHUsS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUM, MOJTYyUCHHE
ATWICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPraHUYECKUX BEUIECTB,
JeHaTypalus O0eJKOB IpU HarpeBaHUM, I[BETHbIE peakliuu OEKOB) B COOTBETCTBUU C
paBUJIaMHU TEXHUKH 0€30MacHOCTHU MPU OOpAaIlleHUH C BEIIECTBAMU U JIa0OPATOPHBIM
o0opy0BaHUEM, TIPEICTABIATh PE3YyIbTaThl XUMUYECKOTO JKCIIEPUMEHTAa B (opMme
3allUCH YPAaBHEHUM COOTBETCTBYIOIIUX peaKuuii U (PopMyaupoBaTh BBIBOABI Ha
OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHATU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJY4aeMYyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmaruu, TaTEepHET N IpYyTHUX);

c(hOpMHPOBAHHOCTH yMEHU coOro1aTh npaBuiia AKOJIOTUYECKHU
[[eJ1eCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOM JAESATENBHOCTH B  IEJISIX
COXPaHEHHsI CBOETO 3JI0POBbS M OKPYXKAIOILIEW NPUPOJHOU Cpedbl, OCO3HABaTh
ONAaCHOCTh BO3JCHCTBUA Ha >KUBBICE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEILECTB, MOoHUMAas cMbica mnokazatens [IJIK, moscHATe Ha mpumepax CcrnocoObl
YMEHBIICHUS U MPEIOTBPAILIECHUS UX BPEIHOTO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA;

Uit OOy4YaroMIMXCS C OTPAaHUYECHHBIMU BO3MOXKHOCTSMU 370POBBS: YMEHHUE
MPUMEHSATh 3HAHUST 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUH;

JUIL  CIETBIX M CIHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHME HCIOJb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaitns mis 3amucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeOpraHUIeCcKasi XUuMUs»
OTpPaXKaroT:

chOPMHUPOBAHHOCTh  MPEJACTABICHHM: O  XUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOU KapTHUHBI MUPA, POJIM XMMHUHU B TIO3HAHUU SBJICHUWA MPUPOIBI,
B (OpPMHUPOBAHUM MBIIUICHUS U KYJbTYPbl JHUYHOCTH, €€ (YHKIIMOHAIBHOMN
rPaMOTHOCTH, HEOOXOAMMOM [JIsi PEIICHUs MPAKTHUYECKUX 3a]ady M DKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOU Cpelie;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAIONINE IMOHATHS (XUMHUYECKHI JJIEMEHT, aToM, u30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISPHBI 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHWCIICHUS, XUMHUYECKas CBS3b
(KoBajJieHTHasi, MOHHAs, METaJUIMYECKasi, BOJOPOJIHAS), KPUCTANINUECKAs PEIIETKA,
TUIIBl ~ XMMHWYECKMX  pEaKlui, pacTBOp,  DJIEKTPOJHTHI,  HEDJICKTPOJIHUTHI,
BJICKTPOJUTUYECKAS ~ IUCCOLMAILNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PpEeaKlUh, XHMHUYECKOE pPABHOBECHE); TECOPUM M 3aKOHBI (TEOpHs



ANEKTPONIMTUYECKON TUCCOLMAIUK, Tepuoandecknii 3axoH 1. 1. MenneneeBa, 3aKkoH
COXpPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHMS M IPEBPAIICHUS 3HEPruu Mpu
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI  SI3bIK  XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIMUME B OCHOBE IIOHMMAaHUSA IPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SIBICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBE, MOJIYYCHHH U O€30IaCHOM HCIIOJIb30BAaHWN BAXKHEHIIMX HEOPraHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKON IEATEIHHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHUI BBISABIATh XapaKTEPHbIE IPU3HAKU [OHITHIH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME IIOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

chOpPMUPOBAHHOCTh YMEHHUI HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIHMKY JIS
coctapieHus:  GopMyn  BEHIECTB M YPaBHEHMHA  XUMHUYECKHX  PEAKIIHH,
cucremarnueckyro HomeHknarypy (IUPAC) m TpuBuanbHble Ha3BaHMs OTIEJIBHBIX
HEOpPraHWYEeCKUX BellecTB (YrapHblil Ta3, YIJIEKUCHbIA Tra3, aMMuak, raméHas
W3BECTh, HETAIEHAs U3BECTh, MUTHEBAS CO/A, IUPUT U APYTHUE);

c()OPMHUPOBAHHOCTh YMEHUN OMNpPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DBJEMEHTOB B COCIUHEHUSAX Pa3JIMYHOTO COCTaBa, BHJI XMMHYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B COCAMHEHHUAX, THUIl
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOrO BeIllecTBa (aToMHasi, MOJEKYJIsApHas,
MOHHAs, METaJUIMYecKas), XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COCIUHCHMI;

c(OpPMUPOBAHHOCTh YMEHUI YCTaHABIMBATh IPUHAIC)KHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTAaBY K ONpPENEIEHHOMY KiacCy/Tpymie COeAUHEHUU (IIPOCThbIe
BELIECTBA — METAJJIbl U HEMETaJUIbl, OKCHUJbI, OCHOBAaHUS, KHUCIOTbI, aM(pOTEpHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoaudeckoro 3akona J1. 1.
MenzeneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 1—4 mepuonos Ilepnoanyeckoil CHCTEMBI XHMHYECKHUX
anemeHToB JI. M. MeHneneeBa, UCHONB3ys MOHATHS «S-, P-, O-2JIEKTpPOHHBIC
opOUTaNN», «IHEPIeTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHMX D3JEMEHTOB M HMX COCOUMHEHUH II0 IEepUoJaM W TpyIIaM
[Teprnoanyeckoit cuctembl XuMudeckux 3neMeHToB /. 1. Menaeneena;

c(OPMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (ONUCHIBaTH)  0OIIME
XUMUYECKME  CBOWCTBA  HEOPraHWYECKMX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYLIECTBOBAHWE TE€HETHYECKOW CBSA3M MEKIYy HEOPraHWYeCKHUMH
BEILECTBAMH C [TIOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUUMPOBATH XHUMHYECKUE PEaKUUU IO
pa3IMYHBIM TMpHU3HAKaM (YUCIYy M COCTaBy pEArupyrolIuX BEUIECTB, TEMJIOBOMY



ahdexTy peaknuy, W3MEHEHUIO CTEMEHEHW OKHCICHHsI AJIEMEHTOB, OOpaTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHUH COCTABJISITh YPaBHEHUS PEAKIMA Pa3IMIHBIX
TUIIOB, TIOJIHBIE M COKpAIEHHbIE YpaBHEHUS PEAKIM MOHHOTO OOMEHa, YUYUThIBAS
YCIIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH  TPOBOJUTH  PEAKIMH, MOATBEP)KIAIONINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, paclo3HABATh
OMBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PAcCTBOpPAX HEOPTaHUYECKHUX
BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMM  pacKpbiBaTh  CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OajlaHca
ATHUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBIACHITH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU
pPEaKIMK OT PAa3IUYHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMHUUECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3zaeicTsus (npuniui Jle [larensbe);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKUE TMPOIECCHI,
JeXallie B OCHOBE MPOMBIIUICHHOTO TMOJYyYEHHsS] CEPHOW KHUCIOTHI, aMMHUakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAay4YHBIX TMPUHIUNAX |
HKOJIOTUYECKUX MPOOJIeMaX XUMHUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUW TPOBOAWTH BBIYHCICHHUS C HCIIOJIb30BAHUEM
MOHATUSI «MACCOBAas J0JIA BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIICHUHN Ta30B MpH
XUMUYECKUX PEaKIUAX, MacChl BEIECTBA WM 00bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU
BEIIIECTB, TEIUIOBOTO 3¢ (deKTa peakiMi Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIIECTB, IPEBPAIICHHS H COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh TMpaBUJIa IMOJb30BAaHUS XHUMHUYECKOU
MoCy/Iol ¥ JabopaTOpHBIM O000pYy/IOBaHHWEM, a TaKXe IMpaBujia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSIMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHUPOBAHHOCT, YMEHWW IUIAHUPOBAaTh W  BBINOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (Pa30KEHUE MEpPOKCUAa BOAOPOJAa B IMPUCYTCTBUU KaTalu3aTopa,
ONpENICJICHUE CPEbl PACTBOPOB BEILIECTB C MTOMOIIBI0 YHUBEPCAIIBHOTO UHAMKATOPA,
BIIUSIHUE PA3JIMYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, peakiuu
MOHHOTO OOMEHa, KayeCTBEHHbIE peakuuu Ha cyibdar-, xkapOOHAT- U XJIOPHUI-
AHWOHBI, HA KATHOH aMMOHUS, PEIICHWE SKCIECPHUMEHTAIBHBIX 3a7a4 10 TeMaM
«Metamnbs»y 1 «HemeTramiby) B COOTBETCTBHH € MPABWJIAMH TEXHUKHA 0€30MacHOCTU
mpu 0OpaleHuu ¢ BEMIECTBAaMU M JTAOOPATOPHBIM O00OPYIOBAaHHUEM, TPEICTABISATH
pe3ynbTaThl ~XMMHYECKOTO JKCIepUMEHTa B  ¢GoOpMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peaKNuii W (OPMYyJIHpPOBAaTH BBIBOJBI HAa OCHOBE JTHX
pE3yNbTATOB;



chOPMHUPOBAHHOCTh yYMEHUN KPUTUYECKA aAHATU3UPOBATH XUMHUYECKYIO
uHpOpMaIIMIO, TONYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOU
KOMMYHUKaIu, MTHTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTH YMEHUHN co0Iro1aTh npaBuia 3KOJIOTUYECKHU
11eJ1ecoo0pa3Horo TMOBEACHUS B OBITY M TPYJAOBOH JIEATEIIBHOCTH B IEISX
COXPaHEHHsSI CBOETO 3JI0POBbS W OKPYKAIOIIEH NPUPOJHON Cpedbl, OCO3HABATh
OTMACHOCTh BO3JICHCTBUSI Ha KUBBIC OPraHU3Mbl OMPEACIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIICHUS W
MPEIOTBPAILCHUS UX BPEIHOTO BO3/ICCTBUS Ha OPraHU3M YEJIOBEKA;

JUI 00y4YaroIIuXcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS: yMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX II03HAHHS BEIIECTB U
XUMHYECKUX SBJICHUML;

JUIL  CIIETBIX M CIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaitns mis 3amucu XUMHYECKHX

dhopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunumenoBanue
pa3aeiioB U TeM
NMPOrpamMMbl

Ne
n/n

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3znen 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUH

[Ipenmer
OpraHu4eCcKOn
xumun. Teopus
11 CTPOEHUSA
OpPraHUYECKUX

bytneposa

coenuHeHu A. M.

bubnnoreka IIOK
https://lesson.edu.ru/04/08

Hroro no pasaciy

Pa3nea 2.¥YrieBonopoast

IIpenenbubie
2.1 YII€BOAOPOABI —
AJIKaHbI

bu6mmoreka [IOK
https://lesson.edu.ru/04/08

HenpenensHusbie
YIJI€BOAOPOABIL:
QJIKEHBI,

2.2

aJIKaAUCHBbI, aJIKNHBI

bu6nuoreka [IOK
https://lesson.edu.ru/04/08

Apomarndeckue
YTJIEBOJOPOIBI

2.3

but6mmoreka [IOK
https://lesson.edu.ru/04/08




[Ipupoansie

54 HWCTOYHUKHU 3 bubmuorexa [JOK
' YIIIEBOIOPOIOB U https://lesson.edu.ru/04/08
ux nepepadoTka
Utoro mo pazneny 13

Paznen 3.Kuciiopoacoaep:xaniue opranniecKue coeJuHeHnsl

bu6nuoreka [JOK
3.1 Crpret. Geron 3 https://lesson.edu.ru/04/08
AJLIeruael.
3.9 KapGoHoBsie 7 bubmuorexa [HOK
' KUCH0Thl. CIIOKHBIE https://lesson.edu.ru/04/08
3¢hupsI
bubmuorexa [JOK
3.3 YTIeBoAE! 3 https://lesson.edu.ru/04/08
Utoro no pazneny 13

Pasnen 4.A30Tcoaep:kaimme

OpraHn4eCKue COCANHCHUA

AMUHBI. Eubs 110K
noImoTeKa
41 | AMMHOKHCIOTEL 3 https://lesson.edu.ru/04/08
benxn
Hroro no pasneny 3

Paspnen 5.BbicokoMOJIEKY IsIpHbIE COCAMHEHUS

51 [Tmactmaccsr. 5 bu6mmoreka [IOK
' Kayuyku. Bonokna https://lesson.edu.ru/04/08
Hroro no pasneny 2
OBIIEE KOJIMYECTBO Bu6oreka [OK
YACOB I1O 34

I[TPOI'PAMME

https://lesson.edu.ru/04/08




11 KIIACC

HaumenoBanue KoauyecTBo yacoB
N2 DJieKTpOoHHbIE (U] poBbIE)
pa3aeiioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PECYPChI
NPOrpamMMbl padoThI padoThI
Pa3znes 1. TeopeTnueckue 0CHOBbI XUMUM
CrpoeHue aTOMOB.
[Tepuoanueckuii
3aK0
11 HK T 3 bu6mmoreka [IOK
' cpHOATCCKat https://lesson.edu.ru/04/08
CHUCTeMa XMMHYECKHUX
anemenToB 1. U.
Menneneesa
Crtpoenue BemiecTna.
12 MTp HI% BOHECTE 4 bu6mmoreka [IOK
' HOToobpaste https://lesson.edu.ru/04/08
BEIICCTB
bu6mmorexa [IOK
13 | Xmmieckue peaxin y L L https://lesson.edu.ru/04/08
Hroro mo paszneny 13
Pa3nes 2.Heopranuyeckasi Xumust
bu6mmorexa [IOK
21| Meran 0 L https://lesson.edu.ru/04/08
2.2 HemeTammsr 9 1 1 bubmiorexa HOK

https://lesson.edu.ru/04/08




CBs3b

HCOPraHN4CCKUX 1

23 5 bu6mmoreka [JOK
' OPraHUYECKHX https://lesson.edu.ru/04/08
BEIICCTB
bu6mmoreka [JOK
Hroro o paszery 17 https://lesson.edu.ru/04/08
Pa3nen 3.XuMus u :Ku3Hb
bu6mmoreka [JOK
3.1 KHMISEH KHSHD 4 https://lesson.edu.ru/04/08
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman O.I°.,

Xumus, 11 knace/ Pyasuruc I'.E., ®enpaman O.I.

AxunonepHoe o6bmectBo «M3narenscrBo «lIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus.10-11 kmacesl: mporpaMMsl it 00111e00pa30BaTeNIbHBIX YUPEKICHUM K
KoMIutekTy yueOHukoB aBT.I'. E. Pynsutuca, ®.I'. ®enpamana. Asrop H.H.I'apa -
M.: IIpocBemenue, 2018r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

gKJIacc.ru
LindpoBon obpasoBaTenbHbi KOHTEHT (educont.ru)

POIII
bu6mmoreka IJOK
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CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 360759633439360235315265728116943077456903154187
Bnageney TykaHosa Mapuca AHaToNLEBHA

OeicTevTened C 20.03.2023 no 19.03.2024



http://www.tcpdf.org

		2023-10-16T23:39:36+0500




