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NNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeIdHero oobmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denmepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpaszoBanuu B Poccutickoii
®enepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS (eaepanbHOil 00pa30BaTEIbHOM MPOTpaMMBI
cpennero obmiero oopazosanus (POII COO), npeacraBineHHbix B OenepanibHOM ToCynapCTBEHHOM
obpaszoBatensHOM cranaapre COO, c¢ yuyérom Konuenuuu npenojgaBaHus Y4eOHOTO IpeaMmeTa
«Xumusi» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit denepanuu, peayn3yrOIIMX OCHOBHBIC
oOpa3zoBaTeNnbHbIE MPOTPAMMBI, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIHTAHUS B
Poccutickoit ®enepanuu Ha niepuon no 2025 roma» (Pacmopspkenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TMOJXO0/I0B K pa3pabOTKe MPOrpaMMbl 10 XMMHH, K OINpPENENICHUI0 OOIIe cTpaTeruu
oOyueHusl, BOCIUTAHUS U Pa3BUTHs OOy4aIOUINXCA CPEACTBAMU Y4eOHOTO MmpeaMeTa «XUMHs s
10-11 xkmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIenTyaidbHble mnonoxeHuss ®IOC COO o
B3aUMOOOYCIIOBIICHHOCTH II€JIeH, COMEp)KaHMs, pe3yJbTaToB OOy4deHUsT W TPeOOBaHHWA K YpPOBHIO
MOJITOTOBKH BBITYCKHUKOB.

XuMHUecKoe 00pa3oBaHHe, 10Jy4aeMOe BBIITYCKHUKaMH 00111e00pa30BaTeIbHOM OpraHu3aIim,
SBIIIETCS HEOTHEMJIEMOM YacThl0 HMX 0Opa3oBaHHOCTH. OHO CIY)KHUT 3aBEPIIAIONINM ATAoM
peayiM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEW, MPHUCYIINX
[[EJIOCTHOM CHCTEME XUMHYECKOro 00pa3oBaHUs. OJTH IEHHOCTH KAacaroTCS TMO3HAHUS 3aKOHOB
MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl YEIOBEKa, a TaK¥KEe DKOJIOTUYECKU
00OCHOBAaHHOTO OTHOUICHUSI K CBOEMY 3[0POBBIO M NPHPOIHON cpene. Peanmusyercss xumuueckoe
oOpa3zoBaHHe OOyYaloOIMXCsS Ha YPOBHE cCpeaHero oOmiero oOpa3oBaHHsS CpPEACTBAMU Y4eOHOTO
npenMera «XHUMHs», COJIEpKaHue U MOCTPOCHUE KOTOPOTO OMpEAeNieHbl B MPOTpaMMe IO XUMHUU C
yu€TroM crenu(UKy HayKd XUMUU, €€ 3HAUCHHs B TMO3HAHMM IPUPOJBI U B MAaTEPHATBHOMN KU3HU
o0miecTBa, a TaKke C y4€TOM OOIMX IleNied M MPUHIIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero obmero oopasoanus B Poccuiickoit deneparumn.

XuUMHUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl pojb B COBPEMEHHOM
[MBUJIM3AIlMU, B CO3/IaHUU HOBOW 0a3bl MaTepUalbHON KynbTypbl. OHa BHOCHUT CBOM BKJIAl B
(dbopMHpOBaHNE PAIMOHATFHOTO HAYYHOT'O MBIIUIECHUS, B CO3/IaHUE LIEJIOCTHOTO MPEJCTaBIECHUS 00
OKPY’KaroIlleM MHPE KaK O €IMHCTBE MPUPOJIbI M YETIOBEKA, KOTOpoe (hOPMUPYETCSl B XUMHUH Ha OCHOBE
IIOHUMAaHHs BEUIECTBEHHOI'O COCTaBAa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMS B3aUMOCBS3H MEXKIY
CTPOCHHEM BEIECTB, HX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSIMHU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYrMMH E€CTECTBEHHBIMU HayKaMH, XMMHUsS CTajla HEOThEMJIEMOU
YaCThI0 MUPOBOH KYJIBTYphl, HEOOXOJUMBIM YCIOBHUEM YCIELIHOIO TPYyJa M JKU3HU Ka)JOro wieHa
obmectBa. CoBpeMeHHass XHMMHS Kak Hayka CO3HMJaTellbHas, KaKk HayKa BBICOKHMX TEXHOJIOTHMA
HalpaBjIeHa Ha pelleHHe IN00aNbHbIX MPoOIeM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 30POBBSI.

B cooTBeTcTBHM ¢ OOIIMMH LIENSIMU U IPUHLMIIAMU CPETHET0 00111ero 00pa30BaHus COJepKAHNE
npeamera «Xumus» (10—11 kmaccel, 6a30Bblii ypOBEHb H3yUEHHUS) OPUEHTHPOBAHO TPEUMYIIIECTBEHHO
Ha OOHICKYJBTYPHYIO TIOJATOTOBKY OOYYarONIMXCsl, HEOOXOAMMYID UM JUIA  BBIPaOOTKH
MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOINO BKJIOUEHUS B JKHU3Hb COLMYMA, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu mpeamera «XuMHUsSD» SBISIOTCS 0a30Bble Kypehl — «Opranndeckas XUMUs» U
«O0mas 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJAEP)KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHWK MO HEOPTraHMYECKOW XMMHUH (C BKIIOUCHHEM 3HAHUN W3
o0mieit XMMHUK) U opraHnyeckoi xumuu. PopMHUpOBaHNE TAHHON CHUCTEMBlI 3HAHMN NMPHU U3YyUYCHHH
npeaMmera o0ecrneduBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOrooOpasusi BEIIECTB HAa OCHOBE
OOIIMX MOHSTUH, 3aKOHOB U TEOPUI XUMUHU.



CrtpykTypa coaepkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas v HeopraHuueckas
XUMHUsD» C(HOPMHUPOBAHA B MPOrpaMMe MO XMMHMHM Ha OCHOBE CHUCTEMHOTO MOJXOAa K H3YYCHHIO
y4eOHOro MaTepraia ¥ OOYCJIOBJIEHAa HWCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpUBarOTCs Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPTaHUYECKHUX COCIUHEHHH, a TaKXKe
Ha YpOBHE CTEPEOXMMHMUYECKHX M AJIEKTPOHHBIX MPEJCTAaBICHUN O CTpOoeHUH BeulecTB. CBeneHust 00
M3Y4aeMbIX B Kypce BEIleCTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOJIIOTUYECKU
aKTHUBHBIX COeIMHEHHH. B Kypce opraHmdeckoil XMMUU MOJTy4YaroT pa3BUTHE C(HOPMHUPOBAHHbBIE Ha
YpOBHE OCHOBHOTO OOIIero 0o0pa3oBaHMs MEpPBOHAUYATIbHBIE MPEJICTABICHHUS O XUMHUYECKOH CBS3H,
KJIacCU(UKALMOHHBIX MpPHU3HAKaX BEHIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT WX CTPOEHUS, O
XMMHYECKON PEAKIUU.

[lon HOBBIM yIJOM 3peHus B IMpeaMere «XuUMHsS» 0a30BOro ypOBHS paccMaTpHUBaeTCs
W3YYEHHBIH Ha YypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMs TEOPETUYECKHH MaTepual |
(dakToNOrMuecKue CBEACHMSI O BEIECTBAX M XMUMHMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HeopraHuveckas XUMHs» OOy4YalOIIMMCS IPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HaYEHHUE MEPHONYECKOro 3aKOHa C OOIIETEOPETHUECKUX W METOAOJOTHYECKUX IMO3UIUH, TIIy0xke
MOHATh UCTOPHYECKOE M3MEHEeHHEe (DYHKIMK ATOro 3akoHa — OT 0000Imaronieil 10 00bsACHSOmENR 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaXKHEMIIMX BEIIECTBAaX, UX COCTABE, CTPOEHUH, CBOMCTBAX M
IIPUMEHEHHH, a TAKXKE O XUMUYECKHX PEAKIMAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nonosHsercs B Kypcax 10 u 11 kimaccoB ayieMeHTaMu cofepKaHusl, UMEIOIUMU KYJIbTYpPOJIOTHYECKUI
U TPUKIATHON XapakTep. DTU 3HAHUS CIMOCOOCTBYIOT MOHUMAaHHUIO B3aMMOCBS3H XUMHUU C JAPYTUMU
HayKaMM, pacCKpbIBAlOT €€ pOjb B II03HABAaTEIbHOM M IPAKTUYECKOM JEATEIBbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHUS K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUYECKUX
NPUIIOKEHUH XUMHH, TIOMOTAlOT BBITYCKHHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX TpoOIeMax, CBA3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIMBATh HHPOPMAIUIO U IPUMEHSTh
e€ 9 TONOJHEHHWA 3HAHWM, PEIIEHUS  MHTEIUIEKTyaJbHBIX M OKCHEPUMEHTAIbHBIX
UCCIIeIOBATEeNbCKUX 337ad. B menoM coaepkanue y4eOHOro npeaMera «XHMHUs JaHHOTO YpPOBHS
M3yYeHHUs] OPUEHTHPOBAHO Ha (POpPMHpOBaHUE y OOYYAIOLIMXCS MHUPOBO33PEHUECKOW OCHOBBI JIJIS
MOHUMaHUs (QUIOCOPCKUX HOeH, TaKMX Kak: MaTepuaibHOE E€IUHCTBO HEOPraHMYeCKOro U
OpPraHUYeCcKOro MHpa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB X COCTABOM M CTPOCHUEM, TI03HABAEMOCTh
MPUPOIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUs NMPOTUBOPEUU MEXIy HOBBIMHU (akTaMu U
TEOPETUYECKUMHU NPEANOChUIKAMH, OCO3HAHNUE POJM XMMHHU B PEIICHUH SKOJIOTHYECKUX MpoOieM, a
TaKkxe MpolsieM cOepekeHUs PHEPreTUYECKUX PECypCOB, ChIPbS, CO3/JaHUS HOBBIX TEXHOJOTUH U
MaTEpUasIoB.

B mnnane pemieHus 3anad BOCHUTAHUS, PA3BUTHSA W COLMAIM3ALUU OOYy4alOUINXCS MPHUHSTHIE
IIPOrpaMMOl 1O XWMHHU TIOAXOABI K OIpPENEICHHUIO COJEpKaHUs U IOCTPOEHUS IIpeaMeTa
MpeAyCMaTpUBAIOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUN, HMEIOMUX 0a30Boe
3HA4YCHHUE JJIsl pa3IMYHBIX BUJOB JESATEIbHOCTU: PEUICHUs IpoOieM, TOUCKa, aHaInu3a U 00paboTKH
uH(popManuy, HEOOXOAUMBIX Ui NPUOOPETEHHUS OIbITa MPAKTHUYECKOH M HCCIIeI0BaTeNbCKON
JEeSTENbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUM XUMUH.

B mpaxTuke npenoaaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHus, Tak U Ha
YPOBHE CpeIHET0 00Iero o0pa3oBaHusl, IPH ONPEACTICHUN COJIEpKATEIbHON XapaKTePUCTUKU LieIen
M3y4eHUs IMpeaMeTa HaIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAAULHMOHHO IPU3HAETCA
¢dopMHpOBaHHE OCHOB XUMHUYECKOW HAyKM KakK o00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS,
MIPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOM KyibTypbl. C
METOJIMYECKON TOYKHM 3pEHUsl TaKOW MOAXOJ K ONPEICIICHUIO LIeJIel U3y4YeHUs IIpeIMeTa SBISAETCS
BIIOJIHE OIIPaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS IVIaBHBIMU 1EJIIMU U3Y4YEeHUS NpeaMeTa « XUMUs» Ha 6a30BOM
ypoBHe (10 —11 x71.) sBRIsIFOTCS:
(hOpMHUpPOBAHHE CHCTEMBbl XUMHUYECKMX 3HAHMM KaK BaKHEWINIEH COCTABISIONICH €CTeCTBEHHO-
HAyYHOUW KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXkKAaT KITFOUEBbIe MTOHATHSI, (DyHIaMEHTATbHBIC 3aKOHBI U



TEOPUH XUMHUHU, OCBOEHUE SI3bIKa HAYKH, YCBOCHUE M TTOHUMAHWE CYIIHOCTU JOCTYIHBIX 0000IICHMIA
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBJICHHUS,
(hopMHUpPOBaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECCTB M XUMUUYECKHUX
peakiuii, HEOOXOIUMBIX Il MPHOOPETEHUS YMEHUH OpHUEHTHPOBATHCS B MHPE BEUIECTB U
XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO B IPUPOJIEC, B MPAKTUIECCKON M MIOBCETHEBHOM KU3HH;
pa3BUTHE YMEHHH M CHOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAONIOJCHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIICPUMEHTA, COOJIIOICHIEM TIPABUIT 0€30MTaCHOTO OOPAIIEHUS C BEIIECTBAMH.

Hapsinmy c¢ »TuM, comepxarenbHas XapaKTepUCTHKA IElIe W 3aJad W3YYCHUS MpeaMeTa B
rporpaMMe 1Mo XMMHH YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMHU MPUOPUTETAMH B
cucteMe cpemaHero obmiero oopazoaHusi. CerofHsi B IMPEMNOJaBaHUM XMUMHUHU B OOJBIIEH CTENEHU
OTHaéTCs MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusl 00y4YCHHsI, OpPUCHTUPOBAHHON Ha
MTOATOTOBKY BBIITYCKHHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAICIOIIET0 He HA0OpOM 3HAHUH, a
(YHKIIMOHATFHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU aKTHUBHOTO MOJYYCHUS 3HAHUH U
MIPUMEHEHHUSI UX B PEATHbHOM JKU3HM JIJIS PEIICHHS MPAKTUICCKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpH M3y4YeHUH TpeaMeTa «XUMHS» JOMHUHHUPYIOIIee 3HaYeHUE MPUOOpPETArOT
TaKue IeNH U 3a7a91, KaK:

ajanranus oO0yJaroIMUXCs K YCIOBHUSM JUHAMUYHO Pa3BHBAIOMIETOCS MHpa, (HOpPMHUpPOBAHHE
WHTEJUICKTYaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO, COTPYIHUYECTRBY,
CaMOCTOSITEILHOMY TPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUAX,
CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHCHUEM;

(dbopMupoBaHHE y O00yUYaAIONIUXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIIUN), UMEIOIIUX
YHUBEpCAIbHOE 3HAYCHHE JIJIS1 Pa3JIMYHBIX BUJIOB JICSITSIBHOCTH: PEIICHHS MPOOIIeM, TTONCKa, aHAIh3a
u 00paboTku MHPOpMALUHU, HEOOXOAMMBIX i MPUOOPETEHHs OmbITa JEATEIbHOCTH, KOTOpas
3aHUMAaEeT BaXHOE MECTO B IO3HAHMHM XHWMHH, a TAKXKE JUIA OIEHKH C TO3HMIMA JKOJIOTHUECKOU
0€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOIECCOB HA OPTaHW3M YEIOBEKa U
MIPUPOJTHYIO CPENY;

pa3BUTHE TIO3HABATENHHBIX HHTEPECOB, WHTEIUICKTYadbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yJaronuXxcs: CrIoCOOHOCTH CaMOCTOSITEIHFHO MPHOOPETATh HOBBIC 3HAHMSI TI0O XUMHH B COOTBETCTBUU
C JKU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOJIB30BATh COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJIOTUU IS
MTOMCKA U aHaJIn3a YYeOHOU W HayIHO-TIOMYJISIPHON HH(POPMAIIMH XUMHYECKOTO COJIEPIKAHMS;

(dbopMUpOBaHHE W DPA3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBINIICHHS,
Ha0II0JaTeIPHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJUMBI, B YACTHOCTH,
MIPY IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTAHHUE y O0YJarOIIUXCsl YOSKIEHHOCTH B TYMaHUCTUYCCKON HAMPABIICHHOCTH XUMHH, €€
B2)XHOU POJIU B PEIICHUH TIO0ATBHBIX MPOOJIEM PAIMOHATBHOTO TPUPOIOTIOIB30BAHUS, TIOMIOIHEHUS
SHEPTETUYECKUX PECYPCOB M COXPAHCHHsI MPHUPOIHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OEepeXKHOTO OTHOIIEHUS K TMPUPOAE ¥ CBOEMY 3[0POBBIO, a TakKe NPHOOPETEHUs OIbITa
WCIIOIB30BaHUsI TTOTYUCHHBIX 3HAHUM ISl IPUHATHS TPAMOTHBIX PEIICHU B CUTYaIUsIX, CBSI3aHHBIX
C XUMUYECKUMU SIBJICHHUSIMH.

B yueOnOM 11aHe cpeaHero o01ero o0pa3oBaHus MPEAMET «XUMHUS» 0a30BOTO YPOBHS BXOIAUT
B COCTaB MpeIMETHOH o0nactu «EcTecTBeHHO-HAYYHBIC TIPEIMETHD».

O01ee 4ncjI0 YacOB, OTBEAEHHBIX JJIA M3yYeHUs] XUMHMHU, HA 0a30BOM YPOBHe CpedHero
o0uiero odopa3zoBanms, cocranisieT 68 yacon: B 10 ki1acce — 34 yaca (1 yac B Hemen10), B 11 kiacce
— 34 yaca (1 yac B HegeJI10).

10 KIACC OPIrAHHUYECKASA XUMUSA
TeopeTudyeckne 0CHOBbI OPraHUYeCKOH XUMMHU
[Ipenmer  opranmyeckod  XuMUU: €€  BO3HUKHOBEHHE, pa3BUTHE U  3HAYCHHUE
B IIOJIyUEHUU HOBBIX BEILIECTB M MaTepuasoB. Teopus CTPOEHMsI OpPraHMYECKUX COECIUHEHHH A.
M. bytnepoBa, €€ ocHOBHbIe mToJIOKeHUSI. CTpyKTypHbIe (OPMYIJIBI OpPraHWYECKUX BEIIECTB.
FOMO.HOI‘I/IH, HU30MCpuH. XUMHYECKas CBA3L B OpTaHUYCCKUX COCAUHCHUAX — OAUHAPHLIC U KPATHLIC
CBSI3H.



[IpencraBienne o kinaccuuKalUy OpraHuyeckux BemiecTB. HomeHKIaTypa opraHuyecKux
COCIMHEHUH (CUCTeMaTHU4ecKasi) U TPUBUAIbHBIC HAa3BaHUS BaKHEHIIMX MpEACTaBUTEICH KIIAcCOB
OpPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAJILHBIE METOJbl WM3YYEHMsS] BEIIECTB M WX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3laMi OpPraHUYECKUX BEIIECTB M MaTepuajaMM Ha WX OCHOBE, MOJEIMPOBAHHME MOJIEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE U ONKCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALCHUIO
OpraHWYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHH psAx. MeraH W 3TaH — NpoCTeHlIue
MIPEJICTaBUTENIN AJIKaHOB: (U3NYECKHE U XUMHUYECKHE CBOMCTBA (PEaKIMHU 3aMEleHUs U TOPEHHUs),
HaXO0XJACHHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHH PsAd. DTWUIEH U MNPONMHIEH — MpOCTEHIIne
MPEICTABUTENIM QJIKCHOB: (U3MYECKMEe M XHMHUYECKHE CBOWCTBA (peakiuu THAPUPOBAHUS,
raJIoOr€HUPOBAHUS, THIPATAllUU, OKUCIICHHUS U TIOJMMEPHU3AlINN ), TOTYyYeHHE U TPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: crTpoeHue, BaXHEUIIME XHMHUYECKHE
cBOicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psil. ALIETUIIEH — IMPOCTEHIINT
MPE/ICTaBUTENb AaJKUHOB: COCTaB, CTpOEHHE, (PU3MYEeCKHe M XHUMHYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUpATALIMHN, TOPEHHUS] ), TOTyYEHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTtpoeHue, GU3HMYECKHE W XHUMHYECKHE CBOWCTBA (pEaKIuu
TaJIOTEHUPOBAHUS W HUTPOBAHHUA), IOIY4YEHHE U IpUMEHEHME. Tonyon. cocmas, cmpoeHie,
Qusuueckue u xumuyeckue ceouUcmea (Peakyuu 2anr02eHUpOBAHUs U HUMPOBAHUS), NOTYYeHue U
npumenenue. TOKCUYHOCTb  apEHOB. I'enernyeckass  CBsSI3b  MEXIYy  YIVIEBOAOPOJaMH,
MIPUHAUICKAMMH K pa3InYHbIM KJaccaMm.

[TpupoHBIe HICTOUHUKH YTIIeBO10po1oB. [IpupoaHblii ra3 u nomnytHele HeTsHBIE Ta3bl. HedTh
n eé mpoucxoxacHue. CrocoObl mepepabOTKM HePTH: TEperoHka, KPEeKUHT (TePMUUYECKHH,
KaTaTUTHYeCKHii), muposu3. [IpoayKTel mepepaboTku HeTH, HX TPUMEHEHUE B MPOMBIIINIEHHOCTH U
B ObITy. KaMEeHHBIH yrob U IPOIYKTHI €T0 TEPEepadOTKH.

OKCIIEpUMEHTAJILHBIE METOJbl W3YYEHMs] BEIIECTB M WX NPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3namMu IUIacTMacc, KaydyykoB M pe3uHbl, kouiekiuu «Hedte» u «Yromb», mMoaenupoBaHHe
MOJIEKYJI YTJIIEBOAOPOAOB U TaJIOr€HONPOU3BOAHBIX, IPOBEACHNE MPAKTUIECKON PabOThI: MOTydYeHUE
STUJIEHA U U3YYEHHE €0 CBOWCTB.

PacuérHpie 3a1a4u.

Boruncnenus mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO
BEIIIECTBA WJIM MPOJYKTA PEaKIui MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX
BELIECTB UM MPOAYKTOB PEAKIIH).

Kucnopoacoaepxamnye opranndeckue coeANHEHUs

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHOJ U ATAHO: CTpOeHUE, (GU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakuMM C AaKTHUBHBIMH METAJUIaMM, TaJOr€HOBOAOPOJIAMH, TIOpPEHHUE), MPUMEHEHHUE.
Bonoponnsie cBA3M MeX1y MOJEKYJIaMH CIHUPTOB. /lelicTBHME MeTaHOIa M 3TaHOJa HAa OpPraHUu3M
4eJI0BeKa.

MHoroaroMHble COUPTHI. DTUICHIIUKOIb U TJIMLEPHUH: CTPOeHHUE, GU3NUecKue U XUMUYECKHEe
CBOMCTBa (B3aMMOJICUCTBUE CO LIEIOYHBIMU METANIaMH, KQUeCTBEHHAsl Peaklvsi Ha MHOTOaTOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHenne rivuepuHa u STUIICHTITUKOJSL.

@DeHOoI: CTPOCHHE MOJEKYIbl, PU3NYecKue M XUMHUYECKHEe CBOMCTBa. TOkKcHMYHOCTH (eHona.
[Ipumenenue denomna.

Anbrerunsl u kemonsi. DopMalbIeTru, aleTaIbICTHA: CTPOCHUE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBAa (peaKkIMM OKUCICHHS M BOCCTAHOBJICHHS, KAueCTBEHHBIE pEaKIUH), MOJIyueHUe |
IIPUMEHEHHE.

OAHOOCHOBHBIE TMpeleibHble KapOOHOBBIE KHUCIOTHL. MypaBbuUHAs M YKCYCHasi KHUCIOTBI:
CTpoeHHe, (pU3MYecKre U XUMUYECKHE CBOWCTBA (CBOIMCTBA, OOIIME AJs Kiacca KUCIIOT, PEaKIus
sTepuduKanyn), noiaydeHue u npuMeHeHue. CreapuHoBast U OJICMHOBAsE KUCIIOTHI KaK MPEACTaBUTEIN
BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.




CrnosxHble 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAponn3 caoKHbIX 3QupoB. JKupsl.
I'mpponus xupos. [IpuMeHneHne xxupoB. bruosornueckas posb KUPOB.

VYrieBonbl: cocTaB, KiacCUUKAIUs YIIIEBOJIOB (MOHO-, AW- M TOJMcaxapujbl). [oko3a —
MPOCTEUIINI MOHOCAXapH/I: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA
(BzammoperictBue ¢ ruapokcuaom meau(Il), okucnenne ammuadabiM pactBopoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHE TIIIOKO3bI), HAXOXKACHUE B PUPO/IE, TPUMEHEHUE, OMOJIOTHYECKas pOIIb.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupofHble mnoiaumepbl. CTpoeHHe Kpaxmana U LEJUIFOJIO3HI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOau3, KaYeCTBEHHAs PEaKkusi C HOJOM).

OKCIIEpUMEHTANIbHBIC METOJbl H3YYEHMs] BEHIECTB M MX MPEBpallleHUH: MpOoBeJCHHE,
HaAOJI0ZICHNE U ONMCaHWe JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKLUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHEe »dTaHoja okcugoMm wmeau(ll)), MHOroaroMHBIX CHHPTOB
(B3aumopeiicTBue riauuepuHa ¢ ruppokcugaoM wmeau(ll)), amnpaernzoB (OKUCIECHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rumpoxcumom memm(ll), B3ammomelicTBre Kpaxmana ¢ HOJIIOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuérHele 3anaum.

Bbruucrienus mo ypaBHEHUIO XMMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BElIeCTBa WM MPOAYKTA PEeaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3zoTconepikalie opraHi4eckie CoeIMHEHNSI.

AMUHOKHCIIOTBI Kak am(oTepHble OpraHuuecKue coequHeHus. Duzndeckue U XUMHUYECKHE
CBOMCTBAa aMUHOKHUCJIOT (Ha pUMepe TauluHa). buonornueckoe 3HaueHrne aMUHOKHUCIIOT. [lenTuabt.

benku kak mNpuUpOAHBIE BBICOKOMOJEKYJIpHBIE coeauHeHus. llepBuuHas, BTOpUYHAs H
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHME CBOMCTBa OEJIKOB: THUIPOJM3, JCHATypalus,
KayeCTBEHHBIC PEaKLMU Ha OEIIKH.

DKCIepuMEeHTAIbHbIE METO/Ibl H3YYEHUS BEIIECTB U UX MPEBPAILIEHUI: HA0II0IeHUE U ONTUCaHKe
J€MOHCTPALIMOHHBIX OIBITOB: IGHATYpalusl OEIKOB TP HATPEBAHUH, LIBETHBIE PEAKLIUU OEJIKOB.

BbicokomosiekyasipHble coeJUHeHUs

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEpPHU3aLNU, CPelHss MoJieKynspHas macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEPU3ALINS U TOJUKOHACHC AL

OKCIIepUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEHIECTB M WX NPEBPAIICHUN: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MEXIpeIMETHBIX CBSA3€M INpU M3y4eHUM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHATHUH,
SBJIAIOILNXCSI CHCTEMHBIMHM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaln3, CHUHTE3, KJIacCHU(UKaIusi, TNEePpUOJUYHOCTb, HAOIIOJCHUE, W3MEpPEHHE, SKCIIEPUMEHT,
MOJIETTUPOBaHUE.

®dusuka: MaTepus, HEPIrHsi, Macca, aTOM, DJIEKTPOH, MOJIEKYJA, YHEPreTHUUECKUN YpPOBEHb,
BELIECTBO, TEJO0, 00BbEM, arperaTHOe COCTOSIHHE BellecTBa, (PM3MUECKHUE BEIMYMHBI M E€AUHMIIBI UX
U3MEpEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, OoOMEH BeIIECTB B oOpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€KH, yIIIeBOIbI, )KUPBI, (PEPMEHTHI).

['eorpacdus: MuHepasbl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIIUBO, PECYPCHI.

TexHosorys: NUIIEBBIE MPOIYKTHI, OCHOBBI PALlMOHAIBLHOTO IUTAHMS, MOIOIIME CPEICTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE Ipernaparbl, MaTepHajbl U3 MUCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.




11 KNTACC OBHIAA 1 HEOPTAHNYECKAS XUMUSA
Teopernyeckue 0CHOBbI XUMHHU

XUMHYECKHUH d7IeMeHT. ATOM. S 1po aTomMa, U30TOMBL. DJIEKTPOHHAS 0007109Ka. JHEPTETHUCCKUE
YpOBHU, TMOAYPOBHH. ATOMHBIE OpOuTanu, s-, p-, d- s1memeHTBl. OCOOCHHOCTH pacmpeelieHus
AJIEKTPOHOB MO OpOUTAISIM B aTOMax »3JEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAS
KOH(Urypamus aTOMOB.

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema xumudeckux 3aeMenToB J[. . Menneneena.
Cesi3p  mepuoaumyeckoro 3akoHa u Ilepuonmueckold CHCTEMBI XMMHMUYECKHX 3JIEMEHTOB [/l
N. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEUIECTB 110 TPYIaM U MEepUOIaM.
3HavYeHHE MePUOJUIYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemecTBa. XUMHUYECKas CBsI3b. BUIbI XUMHUECKOM CBSI3M (KOBaJCHTHAsI HETIOSPHAS
U TIOJISIpHAsl, MOHHAs, MeTa/indeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHON XUMHUYECKOUW CBSI3U
(oOMeHHBIN U TOHOPHO-aKIIENTOPHBIN ). BogopoaHas cBs3b. BaleHTHOCTD. DIEKTPOOTPHUIIATETHHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI M aHUOHBI.

BemectBa MONEKyIsIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa
BELIECTBA. THUIMBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsitue o aucnepcHbix cucTemax. VICTMHHBIE W KOJUIOWJHBIE pacTBOphl. MaccoBast 10Jist
BEILIECTBA B pacTBOpE.

Krnaccudukanus HeopraHuyecKux coenvHeHud. HomeHknIarypa HEOpPraHMYECKHUX BEIECTB.
I'eneTnyeckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAUICKANX K PA3IUIHBIM KJIACCAM.

Xumuueckass peakuus. Krnaccupukanuss XHMHYECKHX peakUuil B HEOPraHMYECKOW U
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUs W IpPEBpalICHUs
SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iMYHbIX (akTopoB. OOpaTUMbIE pEaKIHH.
Xumnueckoe paBHoBecue. GaKkTOPHI, BIUSIIOLUIUME HA COCTOSIHUE XMMUYECKOT0 paBHOBecus. [IpunImn
Jle llarense.

OnekTponutuueckas auccoruanus. CuinbHble W crnabble 31eKTponauTsl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHas, IIETOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIepUMEHTAIbHbIC METO/Ibl U3YUYEHHs] BEIIECTB M UX MPEBPALlEHUN: IeMOHCTpAIUs TaOIHIl
«Ilepuognyeckas cucrema xumudyeckux diemeHTOB [I. WM. MenneneeBay, u3ydeHUE MOAEIEH
KPUCTAJUTMYECKUX pPElmETOK, HabIo1eHne
U ONHCAHHE JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB (Pa3joXKeHUE MEPOKCHIA BOJIOpPOAa B
MIPUCYTCTBUU KaTaIU3aTOPA, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB C MOMONIBIO YHHUBEPCAIBHOTO
WHMKATOpa, PEaKIIMK HOHHOTO 0OMEHa), TPOBEeHUE MPAKTHIECKON paboThl «BIusHuEe pa3IndHbIX
(haKkTOpOB Ha CKOPOCTh XUMUYECKON PEAKIUI.

PacuérHpie 3a1a4u.

Pacuérel mo ypaBHEHMSIM XMMHMYECKUX PEAKLWW, B TOM YHUCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIMIOJIH30BAHUEM MOHATUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [lonoxenue Hemerawios B Ilepuonnueckoi cucTeMe XUMHUYECKHUX IEMEHTOB /1.
N. MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. Du3nyecKkre CBOMCTBA HEMETAIIOB. AJTOTPOIHUS
HEMETaJIOB (Ha pUMepe KUCIopoa, cepsl, pochopa u yriaepoaa).

XWMHYECKUE CBOMCTBA BAXKHEHIIINX HEMETAILIOB (TaJIOTEHOB, CEphI, a30Ta, ¢ocdopa, yriepoaa
Y KPEMHHUS) U UX COSTUHEHUHN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH).

[IpumeHeHne BaxXHEUIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnsl. I[lonoxxenune merawioB B Ilepuoandeckoil cucreMe XMMHYECKUX 3y1eMEHTOB [l
N. MenneneeBa. OcCoOCHHOCTH CTPOEHHUS DJICKTPOHHBIX OO0O0JIOYEK aToOMOB MeTauioB. OOmme
¢usnueckue cpoiicTBa MeTawioB. CIIaBpl METaIOB. DICKTPOXUMHUYECKUH PpAl HANpPsDKEHUH
METaJUIOB.




XVWMHYECKHE CBOWCTBA BAKHEUIIINX METAJUIOB (HATPHH, KaJIWH, KaIbIIUH, MarHui, aTlOMUHUH,
LIUHK, XPOM, 3K€JI€30, ME/Ib) U UX COCTUHEHUM.

O6mwme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHHs BEIIECTB U MX NPEBPALICHUN: W3YYECHUE KOJICKIIMHU
«MeTanisl U CIIaBbl», 00pa3lloB HEMETAIIOB, PELICHHE SKCIIEPUMEHTANbHbBIX 33/1a4, HAOM0IeHUuE 1
OIMHMCaHWE AEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OMBITOB (B3aMMOJICHCTBIE THAPOKCUAA ATFOMUHUS C
pacTBOpamMH KUCJIOT U LIEI0Yel, KaueCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3aj1auu.

Pacuérbl Macchl BeliecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK
00BEMY OIHOTO W3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacu€Thl Macchl (00bEMa, KOJUYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJHO U3 BEILIECTB UMEET MPUMECH.

XUMHUSA U )KU3Hb

Ponp xumum B 00eCnEeYeHHH SKOJIOTHYECKOH, DHEPreTUYECKOW M MHUIIEBOW 0e30MacHOCTH,
pa3BUTUU MeAULMHBL. [TOHATHE O HAYYHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX PEaKIUil.

[IpencraBnennst 00 OOMIMX HAYYHBIX MPHUHIIUIIAX MPOMBIIICHHOTO MOTYYCHHUS BaKHEUIINX
BEIIECTB.

UenoBek B MHpE BEIIECTB U MaTepUANIOB: Ba)XXHEUIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJO, KepaMmMHKa, MaTepuaibl Ui JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIC yI0OpEHUSI.

XuMUS U 3I0pOBbE YEIOBEKA: MPaBUJIa HCIIOIb30BaHUS JIEKAPCTBEHHBIX NPENnaparoB, MpaBuia
0e301macHOTO UCIIOJIb30BaHUS npenaparoB OBITOBOIA XUMUHA
B IOBCEIHEBHOM KU3HU.

MexXInpe/IMETHbIC CBA3U.

Peanuzarust MeXnpeaMeTHBIX CBA3EH MPU M3YYCHUH OOIIeH W HEopraHM4eckor xumuu B 11
KJIACCe OCYIIECTBIICTCS Yepe3 HCIIOIh30BAaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TMOHATUN, TaK U
MOHSTHUM, SBISIOIIUXCS CUCTEMHBIMU JJI1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TCOPUS, aHAIIU3,
CUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HA0II0IEHNE, SKCIIEPUMEHT, MOJIEITMPOBaHIE, U3MEPEHNE,
SIBJICHHE.

@duszuka: marepusi, JHEprusi, Mmacca, aTroM, OHJIEKTPOH, MHPOTOH, HEWUTPOH, HOH, M30TOII,
PaMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoOe
COCTOSIHME BEILIECTBA, PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opranu3M, SKOCUCTeMa, orocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BATAMHHBI,
0OMEH BEIIECTB B OpPraHU3Me.

I'eorpacdus: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOIAEMBIE, TOTLIUBO, PECYPCHI.

TexHonorus: XuMuU4eckas: MPOMBIIUIEHHOCTb, METAJTypIrusi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepuaios, CEIbCKOXO031UCTBEHHOE MIPOU3BOJICTBO, MUIIEBas MIPOMBILIIEHHOCTb,
(dapmalieBTHYECKass MTPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPUaOB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.




INDTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOIPAMMBI 110 XMMHHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIUMHUCS IMPOrpaMm
cpenHero oOmiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaMeTHbIM). Haydanom
METOJIMYECKOM OCHOBOM /ISl pa3pabOTKU IIAHUPYEMBIX PE3yIbTATOB OCBOCHUS MPOTPAMM CPETHETO
o0m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTcTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pEe3yNbTaTOB OCBOCHHUS IpeameTa «XHMHs» Ha YPOBHE CpeIHEro ooIiero oOpa3oBaHMs BbIIEICHBI
CJIEIYIOILUE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOM HWISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

[[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TP 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCs PYKOBOJICTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHU, TMPUCYIIUMH  LEJOCTHOM  CHUCTEME  XHMHYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBHUThH LIENU U CTPOUTH
KU3HEHHBIC IJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeIMeTa « XUMUsS» JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHON JEATENBbHOCTH B COOTBETCTBUU C TYMAaHHUCTHUUYECKHUMH, COIMOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH W HJ€aJaMH POCCHUHCKOTO TIpa’kJaHCKOTO OOIecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMH M MpaBHJIAMHU IOBEJCHHS, CIHOCOOCTBYIOUIUMH IpolieccamM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YJarOINXCS.

JIn4HOCTHBIE PE3yIbTATHl OCBOCHUS MpeaMeTa « XUMHUS» OTPAKaroT cPOPMUPOBAHHOCTD OIBITA
MO3HABATENIbHON M MPAKTUUYECKOW JAEATEeIbHOCTH OO0y4alouuxcs MO pealu3aldd NPUHATHIX B
o0IIecTBe IEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX TpaB U OOSI3aHHOCTEH, YBaXEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH TMPH CO3/JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTYMEHTHI APYTUX TPH
aHaJIM3e pa3INYHbIX BUJOB YUeOHO 1A TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS! K HCTOPUYECKOMY M HayYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUM;

YBaXKCHHsSI K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHHSI HAYKU €CTh Pe3yNbTaT JUIUTEIbHBIX HAOIIOACHUM, KPOIIOTIUBBIX
AKCIEPUMEHTAIIbHBIX MTOUCKOB, MOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MIOJYYEHUH U MOCIEAYIONIEM aHanu3e HHGOpMaIuu O
MepEeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLEHMBaThb  CUTYyallUM, CBSI3aHHBIE C  XMMHYECKUMU  SIBJICHHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMIOBEJCHHE M TIOCTYNIKM CBOMX TOBapuIled ¢ MO3UIMIl
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:



MOHMMAaHMsI IIEHHOCTEW 3M0poBOro ® Oe3omacHOro oOpasza JKU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOJroieHust TpaBuil 6€30macHOro0 0OpaIeHus ¢ BeIeCTBaMH B OBITY, ITOBCETHEBHOM KU3HU H
B TPYZIOBOH JAESTEIBHOCTH;

MOHUMAaHHUSI [ICHHOCTH MPaBUJI UHIUBUIYATBHOTO U KOJIJIEKTUBHOTO O€30MacHOr0 MOBEIECHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUS TMOCIEACTBUI ¥ HENpPUATUS BPEIHbIX MPHUBBIUEK (YMOTPEOICHUS alKOroJis,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BociuTaHus:

KOMMYHHMKAaTUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCJIENOBATEIbCKOW  JIeATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HO, TBOPUECKOM U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE€ YYaCcTH€ B pEHICHUWM MPAKTHUYECKUX 3a7a4 COLHAIBbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHHUI0 podeccuil pa3TuyHoOro pojaa, B TOM YHCIIEe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN 10 XUMHUU;

YBaXXEHUS K TPYAY, JIOAM TPYJa U Pe3yJbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYalIbHON TpaeKTOpHHM 0Opa3oBaHus, Oymymiei
npodeccun U peanuszali COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCcKOro BOCIIMTAHMS:

HKOJIOTUYECKU I1€JIeCOO0Pa3HOTO OTHOIIEHHS K TPUPOAE, KaK HMCTOYHHMKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MOHUMAHUS TJI00ATBHOTO XapakTepa HKOJIOTHMUYECKUX MPOoOIeM, BIHSHHUS SKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOIHOM U COIUATILHOM CPEIBI;

OCO3HaHUs HEOOXOIMMOCTH WCIONB30BAHUS JIOCTIKEHUN XUMHUU [JIS PEIICHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOTI'O HENPUATHUSA IEUCTBUH, IPUHOCSILMUX BPEIl OKPYKAIOLIEH IPUPOJIHON CpENE, YMEHUS
MPOTHO3UPOBATh HEOJArONPUSITHBIE SKOJOTHYECKUE TOCEACTBUS NMPEANPUHUMAEMBIX ACUCTBUN U
MpeAOTBpAIIATh UX;

HaJu4usl pa3BUTOTO OSKOJOTMYECKOIO MBIIUIEHUS, 3KOJOIMYECKOM KYJIbTYpbI, OIBITA
JEeSTEIbHOCTH SKOJIOTUYECKOM HANPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThHCSI UMH B IO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COI[MAIILHON MpaKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO MPOTHBOCTOSITH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

Cc(OPMHUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00ILIECTBEHHOM MPaKTUKH;

MOHUMAHUS CIeUM(DUKH XUMUU KaK HayKd, Oco3HaHus e€ ponu B (HopMupoBaHUU
PaIOHaIBLHOTO HAYYHOTO MBIIIJICHHSI, CO3aHUU IIEJIOCTHOTO IPECTaBICHUs 00 OKpYKaloIleM MHUpe
KaKk O €JAMHCTBE MPHUPOAbl U YEIOBEKa, B MO3HAHUHM NPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUU
po0GsieM CoOXpaHeHHs IPUPOIHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHU JJIi COBPEMEHHOW IMBWIM3AIMH: B €&
TYMaHUCTUYECKOW HaINpaBJICHHOCTH W BAXHOM POJM B CO3JaHUM HOBOW 0a3pl MaTepHAIbHOU
KYJIbTYPBI, PEIICHUU TIO0ATBHBIX MPOOJIEM YCTOHYHMBOTO pPa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM U IKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUN MEAMIIMHBI, 00ECICUeHUN
YCIIOBUH YCIIEITHOTO TPYJa U SKOJIOTHYECKH KOM(DOPTHOM JKU3HH KaKJOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  I'PAMOTHOCTH:  IIOHMMAaHMsS  CYIIHOCTM  METOJOB  IIO3HAHWI,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIOJb30BaTh IMOJIy9aeMble 3HAHUS IS
aHaJln3a U OOBSICHEHUS SBJICHUIN OKPYXKAIOUIEr0o MHpa M MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS
JenaTh 00OOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LEIBIO
ITOJIyYEHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XMUMUYECKUE 3HAHUS ISl pelieHus mpobieM B
peanbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpEca K MO3HAHUIO U MCCIIEA0BAaTENbCKON NEATEIBHOCTH;



TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO K CaMOOOPa30BaHMIO, K AKTHBHOMY
MOJIYUYCHHUIO HOBBIX 3HAHUH 10 XUMHUH B COOTBETCTBHUU C JKU3HECHHBIMU HOTpCGHOCTSIMI/I;
WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3nyHBIX chepax mpodeccuoHaaIbHON NeITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmeTHbIe pe3yabTaThl OCBOSHHS y4EOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO

o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HAUMMble JUIT  (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIONIMXCS MEXIUCIUIUIMHAPHBIC
(MexXTIpeMeTHBIe) O0IIeHayYHbIC TOHSITHS, OTPaXKAIOIIKe IeIOCTHOCTh HAYyYHOW KapTUHBI MHpa H
cieun(UKy METOJOB TO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SIBICHNE, IIPOLECC, CHCTEMa, HAy4HBIN (DaKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHeE);

YHUBEpCaJIbHbIC y4deOHBbIC AEHCTBHS (IIO3HABAaTEIbHBIE, KOMMYHUKAaTHBHBIC, PETrYJISTHBHEIC),
obecnieunBaromue (GopMUpOBaHHE (DPYHKIIMOHAIBHOM TPAMOTHOCTH M COLMAIbHONW KOMIIETEHIHH
o0ydJaromuxcs;

CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKNE 3HAHUS U YHUBEpPCalIbHbIC yueOHbIE JEICTBHS B MO3HABATEILHON U COLMAIbHON
MIPAKTHUKE.

MertanpeamMeTHble  pe3yslbTaThl  OTPaXalOT OBJAJCHHWE YHUBEPCAIBHBIMH  Y4€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSIMHU.

OBJajieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU AHCTBUAMM:

1) 6a3oBble JJOornYecKue AeMCTBUSI:

CaMOCTOSITENTLHO ~ (OPMYIMpPOBAaTH M aKTyaJU3UpOBaTh MPOOJIEMY, BCECTOpPOHHE €€
paccMaTpuBarth;

OHpe,Z[G.H}ITb OeJan ACATCIbHOCTH, 3aJaBas napaMeprl 148 KpI/ITepI/II/I HUX JOCTUXKCHUA, COOTHOCHUTD
pe3YIBTATHI IEATETLHOCTH C TIOCTABJICHHBIMHU IEIISIMU;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3HaHI/II>'I HpI/IéMBI JIOTUYCCKOI'O MBIINIJICHUA — BBIACIIATH
XapakTEepHbIE TPU3HAKKM TOHATHM W  yCTaHABIMBATH WX  B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBGTCTByIOH_II/Ie IIOHATHUA OJIs1 O6’b$ICHeHI/I}I OTACIIBHBIX (baKTOB nu HBHGHHﬁ;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TS KJIaCCU(UKAITUN BEIIECTB U XUMUYCCKUX PEAKITU;

yCTaHaB.HI/IBaTI: HpI/I‘-II/IHHO-CJIe,Z[CTBGHHBIe CBA3HU MG)KI[y I/I3y‘-IaeMI>IMI/I SIBJICHUAMU,

CTPOUTDH JIOTHYECKUE PACCYKIEHUs (MHAYKTHUBHBIC, ACTYKTHBHBIC, TI0 aHAJOTHHU), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAECMBIX SBJICHUSX, (OPMYJIHMPOBATH BHIBOJBI U
3aKJIIOYECHUS;

HpI/IMeH}ITb B Hpouecce IIO3HaHU, I/ICHOJII:3yeMI>Ie B XHMMHHU CHMBOJIMYCCKUC (3HaKOBBI€)
MOJICNIA, TPEe0OPa30OBBIBATh MOJIEIBHBIC MPEACTABICHUS — XUMUYCCKUNM 3HAK (CUMBOJ) DJIEMEHTA,
XuMu4eckas Gpopmyia, ypaBHEHUE XUMUYECKOM peakIiy — IpU PEeLUICHUH Y4eOHBIX TT03HABATEIbHBIX
W TPAaKTHYECKUX 3a/lad, MPUMEHATH Ha3BaHHBIC MOJICIbHBIC NPEICTABICHHUS JUISI BBISIBICHUS
XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUi.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE TeHCTBUSI:

BJIaJACTh OCHOBaAMHU MCTOJ0B HaquOFO IIO3HAHHS BCIICCTB U XUMHNUCCKHUX peaKHHﬁ;

dbopmynupoBaTh €AMW W 33Ja4d  HMCCIEIOBAHUSA, WCIOJIB30BaTh TIOCTABJICHHBIC U
CaMOCTOSTCIIBHO Cq)OpMy.HI/IpOBaHHBIe BOHpOCBI B KaAUC€CTBC I/IHCprMeHTa IIO3HAHUA U OCHOBBI HJIs1
(hopMHUPOBaHMS TUITOTE3HI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIaACTH HaBBbIKaAMH CaMOCTOATCIBHOT' O H.HaHI/IpOBaHI/IH nu HpOBe,Z[eHI/ISI y‘IeHI/I‘IeCKI/IX
AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOMI0MaTh 3a XOJIOM IIPOIlecca, CaMOCTOSTEIHHO
NPOTHO3UPOBATh €ro  pe3ysibTaT, (OPMYNIHUPOBAaTH OOOOLIEHUS M BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCJEAOBAHHS, COCTaBIATh OOOCHOBAHHBIM OTYET O TIPOJCITAHHOU
pabore;



MpUOOpPETaTh ONBIT YUYEHUYECKON HCCIeI0BaTeIbCKON U MIPOEKTHOM AesITeNbHOCTH, MPOSIBIISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aiad,
MPUMEHEHUIO PA3TUYHBIX METO/IOB TIO3HAHMUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHHMKAX MHQOpMAIMK (Hay4HO-IOMYJsSIpHAs JIMTEpaTypa
XMMHAYECKOTO COJEp)KaHus, CHOpaBOYHBIe ToOcoOus, pecypcel HTepHera), aHaTU3UPOBAThH
MH(OPMALIHIO PA3TUYHBIX BUIOB U (HOPM MPEICTaBICHUS, KPUTUYECKU OLICHUBATh €€ TOCTOBEPHOCTh
U HENPOTUBOPEUYUBOCTE;

(bopMyIHpOBaTh 3aIIPOCHI U MPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MOMCKE U 0TOOPE HH(pOpMAIHH,
He0OXO0IMMOM sl BHITTOJTHEHUS! y4EOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA,

npUOOpeTaTh OIBIT HCIOJb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHUss HH(OpMarM (CXEMBbI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

MCIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPENICTBA MPU paboOTe ¢ XMMUYECKON HH(pOpMaIHen:
MPUMEHATh MEXIpPEIMETHbIE ((DU3MUecCKne M MaTeMaTU4YeCKHE) 3HAKH W CHMBOJIBI, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CpEICTBA  HATJISIHOCTH.
OBjaieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMY J€CTBUAMM:

3aJaBaTh ~ BOIPOCHI MO  CYHIeCTBY  OOCyXJaeMOM  TeMbl B  XOJA€  Juajiora
W/WIA  TUCKYCCUM, BBICKA3bIBaTh HJEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS MPEJIOKEHHOH 3a7auu;

BBICTYIIaTh C MPE3EHTAllMEN pe3ylbTaTOB IIO3HABATEIBHOM JAESATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM IPHU BBINOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA,
NPAaKTUYECKONH pabOThl MO HMCCIEAOBAHHIO CBOMCTB HM3Y4aeMBbIX BEILIECTB, pealH3alMd y4eOHOTO
MPOEKTa U dbopMynupoBath BBIBOJIbI
o pe3yabTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM COTJIIACOBAHUS TIO3UIIMHA B X0/1€ OOCYKICHHS U
oOMeHa MHEHUSIMH.

OBiageHne yHMBepPCAJTbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

CaMOCTOSITENILHO TJIAHUPOBAThH M OCYIECTBIISITH CBOIO [MO3HABATENBHYIO A TEIbHOCTD,
orpenesnss e€ Lelu U 331a4K, KOHTPOJIMPOBATh U 110 Mepe HE0OXOAMMOCTH KOPPEKTUPOBATH
npeiaraeMblii aaropuT™M AeMCTBUM NMPH BBHITOJIHEHUN YYEOHBIX U UCCIIEIOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3P PHEKTUBHBIN CIIOCOO WX pEeIICHHs ¢ YIETOM MOJIyUYeHHUS] HOBBIX 3HAHUHN O
BEIECTBaX U XUMHUUYECKUX PEaKILUAX;0CYIIECTBISATH CAMOKOHTPOJIb CBOEH AESITETbHOCTA HA OCHOBE
caMOaHaJIM3a U CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATHBI
10 KVIACC

IIpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBJISIONMICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpA, POJM XWMUU B TIO3HAHWH SIBJICHHUNA MPUPOIBI, B (OPMUPOBAHWU MBIIUICHUS W
KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEeIIeHUs] TPAKTHUECKUX
3a71a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cperie;

BJIAJICHUE CHUCTEMOW XUMHUYECKHUX 3HAHWUW, KOTOpas BKJIFOYAET: OCHOBOIOJATAKOUINE IOHATHS
(XMMHYECKHII  DIIEMEHT, aTroM, OJJEeKTpOHHas o00O0Jl0oYKa aToMa, MOJIEKYJa, BaJEHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKasl CBA3b, CTPYKTypHas popmyna (pa3BEpHyTas U COKpallE€HHas),
MOJIb, MOJISIpHAsI Macca, MOJIAPHBINA 00BEM, YIIIEpOAHBIN CKeNleT, PYHKIIMOHANbHAS TPYIINa, paauKal,
M30MEepUsl, U30MEPhI, TOMOJIOTUYECKHUN PsiJl, TOMOJIOTH, YTIEBOJIOPOIbI, KUCIOPOI U a30TCOIEpKAILINE
COEIMHEHMS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU
1 3aKOHBI (TEOpHsl CTPOCHHS OpraHmueckux BemiecTB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MacCChI
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUHU; MUPOBO33PEHUYECKUE 3HAHNUS, JIEKALIUE B
OCHOBE IMOHUMAaHUS IPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (aKTOTOTUYECKUE CBEACHUS



O CBOWCTBax, COCTaBe, IOJYyYEHHH M OE30MaCHOM HCIOJIb30BaHUU BaXKHEUIINX OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTEpHble MPHU3HAKU MOHATUN, YCTaHABJIUBATH UX
B3aMIMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIME IOHSATHS MpPH OIMWCAHUU COCTaBa, CTPOSHUS U
MPEBPAILICHUN OPTaHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUW HCIOJIB30BATh XHUMHUYECKYI0 CHMBOJIMKY [UIsI COCTAaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpalIéHHON) (OpMys OPraHMYECKUX BEIIECTB U
YpaBHCHHI XUMHYECKUX PEAKIUi, U3rOTaBIUBATh MOJEIU MOJEKYJI OPraHWYeCKUX BEIIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMUBATh MPUHAAJIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIIECTB T10 UX COCTaBY U CTPOCHHUIO K ONpPEAEIEHHOMY KJIACCy/TPyIIle COeAUHEHUH (YTIeBOAOPOIbI,
KHCIIOPOJ M a30TCOJEpKaIllhe COCAUHEHHs, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS), AaBaTb UM
Ha3BaHuA 1o cucremarnyeckoit Homenkiatype (IUPAC), a Takxke nNpuBOINTH TPUBHATIbHbBIC HA3BAHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (PTUJICH, MPOIWJICH, AUETHJIEH, 3TUJICHIJIMKOJb, TIHUIEPHUH,
denomn, popmanbaeru, aleTanbaerul, MypaBbuHas KUCIOTa, YKCYCHAs! KUCIIOTa, OJICMHOBAsI KUCIIOTA,
CTeapuHOBas KUCIIOTA, II0K03a, GPYyKTO3a, KpaxMall, [EeJUTi0103a, TIHIUH);

cOPMUPOBAHHOCTh YMEHHS OINPEACNATh BHIbI XHUMHYECKOH CBS3M B OPraHUYECKUX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITH ITOJIOXKCHHSI TEOPUU CTPOSHUSI OPraHUUYECKUX BEIIECTB
A. M. bytneposa 1151 00bSICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOSHUS;, 3aKOH
COXPAHEHHUS MaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMHUYECKHE
CBOMCTBA THUIMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, JTaH,
STWJICH, TPOINWJIEH, ameTwieH, Oyraamen-1,3, metunOyraaueH-1,3, OeH307, METaHOJ, 3TaHOI,
STWICHTJINKOJb, TIWIEPUH, (EHON, aleTanbJeTui, MypaBbHHAs M YKCYCHas KHCJIOTHI, TJIFOKO03a,
Kpaxmall, IeJTI0J103a, aMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEX1y HUMU
YPaBHEHHUSIMH COOTBETCTBYIOMIMX XHMHUECKHUX PEAKIIHUA C UCTIOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YIIIEBOJAOPOIHOTO ChIPbs (HEPTH,
MPUPOJHBIN Ta3, yroyib), CIOCOOBl WX TMEpepadOTKU M TMPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUUCIICHUS 110 XUMUYECKUM YPaBHEHHSIM (MAaCCHI,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEHIECTBA WU MPOAYKTa PEAaKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOTO U3 UCXOHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKITUHN);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CHCTEMOW 3HAHUI OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIB3YEMbIX B XUMUU IIPU U3YYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HaOMIoneHue,
M3MEpEHUE, IKCICPHUMEHT, MOJICIHPOBAHUE), MCIOIH30BAaTh CHCTEMHBIC XMUMHYECKHE 3HAHUS s
MPUHATHS PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMECHECHHEM;

c(hOPMHUPOBAHHOCTh yYMEHHUH COONIOJATh TpaBHWJia TOJB30BAHUS XUMHYECKOW TMOCYION W
71a00paTOpPHBIM 00OPYAOBAaHUEM, a TAK)Ke IMpaBHa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIMBITOB;

cOPMUPOBAHHOCTh yYMEHHW TUIAHUPOBATH W  BBINOJHATh XUMHUYECKUH OKCIICPHUMEHT
(mpeBpallleHusT OPraHWYEeCKUX BEUIECTB MpPHU HArpeBaHUM, MOJyYE€HUE STUIIEHA M HU3YyYEHHE €ro
CBOWCTB, KaUECTBEHHBIC PEAKIIMH OPraHMYECKHX BEIIECTB, JCHATypallus OCIKOB MpPH HarpeBaHUH,
IIBETHBIC PEaKIMu OEJTKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHUKH 0€30MMaCHOCTH MpH OOpaIleHuu ¢
BelIeCTBAMH W  JTA0OpaTOPHBIM  OOOpYIOBAaHUEM, MPEICTABIATh PE3YIbTAaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (hopMe 3allicu YpaBHEHUI COOTBETCTBYIOIIUX PEAKIMil U (POPMYIHPOBATH BHIBOIbBI
Ha OCHOBE 3THUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBaTh XUMHUYECKYI0 HH(pOpMaluio,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHHUKOB (CpeICTBAa MaccOBOM MHpopMaiuu, IHTepHET u Jpyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUJIa SKOJIOTHUUECKH I1€JIECO00PA3HOTO MOBEICHUS
B OBITY ¥ TPYIOBOM ACSATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3[IOPOBBS M OKPYXKAIOIICH MPUPOTHON



Cpelbl, OCO3HABATh OMACHOCTh BO3ACUCTBUS Ha >KMBBIE OPraHU3MbI ONPEAENEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMas cMbica mokazatens I[1JIK, moscHATe Ha mpuMepax CrocoObl yMEHBIIEHUS U
MPEeIOTBPALEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTraHU3M YEJIOBEKa;

JIIsL 06y11a10m1/1xca C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBBA: YMCHUC MPUMCHATH 3HAHUSA
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUYECKHX SIBJICHHUIA;

IJIs1 CIICIIBIX H CHaGOBI/I,Z[}IH_II/IX 06yLIaIOH_II/IXC$II YMCHHUC HCIIOJIB30BATh peﬂbe(bHO-TO‘Ie‘IHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaIoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XHMHYECKOW COCTABJISIIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XUMUU B TIO3HAHWH SIBJICHHUNA MPUPOJLI, B (OPMUPOBAHWU MBIIUICHUS WU
KYJIbTYpPbI JINYHOCTH, €€ PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PeIIeHUs TPAKTHUECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHWUW, KOTOpas BKIIFOYAET: OCHOBOIOJATAKOIINE IOHATHS
(XMMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, p-, d- AJIEKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYIIa,
MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTbD, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKHUCICHUSI, XUMUYECKas
CBsA3b (KOBaJ€HTHAs, MOHHAs, META/NIMYECKasi, BOJOPOJHAs), KpUCTaJUIMUECKas pEelIETKa, THIIbI
XUMHUYECKHUX PEAKIM, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI, INEKTPOIUTUYECKAs TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKOM pEeaKIMi, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TCOPHS IEKTPOITUTHICCKON TUCCOIMAINH, Tepruoandeckuii 3akoH J[. 1. Menneneesa, 3akoH
COXpAHEHHUS MAacCChl BEILECTB, 3aKOH COXPAaHEHHMS WU MPEBPAIICHHUS] SHEPIHMH IPU XUMHUUYECKHUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI A3bIK XUMHH, MUPOBO33pEHUYECKUE 3HAHMS, JISKaIIHE B
OCHOBE ITOHUMAaHUS TPUUYUHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHHUM, (JAKTOIOTUICCKUE CBEIACHHUS
O CBOICTBax, cocTaBe, MOJYyYECHHUH M OE€30MacHOM HCHOJIb30BAaHUM BaKHEHUIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHIl BBISBIATH XapaKTEpHbIE MPHU3HAKU MOHATUN, YCTaHABIUBATH UX
B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS MIPU OMMCAHUU HEOPTraHUYECKUX BEILIECTB U
UX TIPEBPAILICHUI;

c(hOpPMUPOBAHHOCTH YMEHHH UCIIOIB30BATh XUMUYECKYIO CHMBOJIMKY JIJIsi COCTaBICHUS (hOPMYIT
BEIIECTB M YPAaBHCHHH XHMMHYECKUX peakiui, cuctematrudeckyto HoMmeHkiatypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHMS OTACIIBHBIX HEOPraHMYECKUX BeEIIEeCTB (yrapHblid Tra3, YIJIEKUCIBIA Tas,
aMMHaK, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBas CoJa, MUPUT U JApYyTUe);

c(hOpPMUPOBAHHOCTh YMEHHUU OMPEIENATh BaJCHTHOCTh U CTEICHb OKHUCICHHS XUMUYECKUX
AJIEMEHTOB B COEJIMHEHHUSAX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKOH CBs3M (KOBaJleHTHasi, MOHHa,
METaJUIMYecKasi, BOJOpPOAHAs) B COCAUHEHUSX, TUI KPUCTALIUYECKON PEMIETKH KOHKPETHOTO
BellecTBa (ATOMHAs, MOJIEKYJISIpHAsl, MOHHAsA, METAJUTMUECKast), XapaKTep Cpe/Ibl B BOJHBIX PACTBOPAX
HEOPraHWYECKUX COEAUHEHUI;

c(OpMUPOBAHHOCTh YMEHHH yCTaHABIUBAThH MPUHAAIICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBY K ONpeAeNEHHOMY KJIaCCy/TPYIINe COSAMHEHHH (TIPOCThIE BEIECTBA — METAIIIIBI K HEMETAJUTHI,
OKCH/Ibl, OCHOBAaHHMsI, KUCIOTHI, aM(POTEpHBIE TUIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPHIBATh CMBICH Mepruoandeckoro 3akona J[. . Menneneena u
J€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHUE ATOMOB XUMHUYECKUX
sneMeHToB 1—4 mepuonoB Ilepuogmyeckoil cucrembl Xxumudeckux 3nemeHToB J[. M. Menneneena,
UCTOJNB3Yysl TOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTHUECKUE YPOBHH», OOBSCHITH
3aKOHOMEPHOCTU W3MEHEHUSI CBOMCTB XMMHUYECKHUX HJIEMEHTOB M MX COEIMHEHMI MO MEepuoJaM U
rpynmaM [lepuonuueckoil cucteMsl XUMUYECKUX 3JIeMeHTOB []. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XHWMHUUYECKHE CBOHCTBA
HEOPraHUYECKHUX BEIIECTB PA3INUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3U
MEXy HEOPraHMYECKMMHU BELIECTBAMU C NOMOILIBI0 YPAaBHEHHMI COOTBETCTBYIOIIMX XHMHYECKHUX
peaKLuii;



c(OpPMUPOBAHHOCTh yMEHHUS KiacCU(PUIMPOBATH XMMHUYECKHE PEaKIUU [0 PA3IUYHBIM
IpU3HAKaM (YUCITY U COCTaBY pEarupyrollyux BEIIECTB, TEIIOBOMY A(PQEKTy peakiny, W3MEHEHHIO
CTETeHEeN OKUCIICHUSI 3JIEMEHTOB, 0OpaTUMOCTH PEaKIUH, YIaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATH YPABHEHUS PEAKUU pPa3IMUHBIX TUIIOB, MOJHBIC U
COKpalIEHHbIEC YpaBHEHUS peaKlMii HOHHOTO0 0OMEHa, YUUThIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU
UAYT IO KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLMH, MOATBEPXKIAIOLINE KaYeCTBEHHBIN COCTaB
Pa3NUYHBIX HEOPTraHMYECKUX BEIECTB, PACIIO3HABAThH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUH PpACKPBIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OalaHCca ATHX PeaKIuii;

c(OpPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOW peaKIHH OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUs XUMHUECKOTO PaBHOBECHUS B 3aBUCIMOCTH OT BHEIIHETO
BozaeiictBus (mpunmun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE IPOLECCHI, JIekKAIIUE B OCHOBE
MPOMBIIIJICHHOTO  TOJIy4€HHUsSI CEpHOM KHCIOThI, aMMHaka, a Takke Cc(HOpPMHUPOBAHHOCTh
NpeACcTaBIeHU 00 OOIMX HAYYHBIX NPUHIMIAX M HKOJOTHUECKUX MpodiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHHUH MPOBOJIUTH BBHIYUCICHUS C UCIOJIB30BAHUEM IOHATHS «MacCOBas
JI0JISl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEAKIHMSIX, MacChl
BEIIECTBA MM 00BbEMA ra3oB 10 U3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce MM 00BbEMY OJHOTO U3
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(PQeKTa peakuu Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BELIECTB, IPEBPALICHHUS U COXPAHEHUS YHEPTUH;

c(hOPMHUPOBAHHOCTh yYMEHHUH COONIOJATh TMpaBHWJIa TOJb30BAHUS XUMHYECKOW TMOCYION W
71a00paTOpPHBEIM 00OPYAOBAaHUEM, a TAK)Ke IMpaBHia OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLUHUSMU IO BBIITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIMBITOB;

C(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb M  BBINOJHATh XHUMHYECKHH SKCIIEPUMEHT
(paznokeHue MepoKCcHaa BOJOPOAA B MPUCYTCTBUM KaTalau3aTopa, ONpeesieHHe Cpelibl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHUBEPCAILHOTO WHAMKATOpA, BIMSHHE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaklNK, peaKkI[ii HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIUu Ha cylb(dat-, kapOoHaT- U
XJIOpU/1-aHHOHBI, HA KATHOH aMMOHHMSI, PELICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «MeTauibl» 1
«Hemerannbl») B COOTBETCTBUHU € TIPaBUIIaMU TEXHUKU 0€30MaCHOCTH IIPpU OOpAIllEHUH C BELIECTBAMU
U 1a00paToOpHBIM 000PYI0BaHHEM, IIPEACTABIATh PE3yAbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (hopme
3alMCH YpaBHEHHH COOTBETCTBYIOIIMX peakuuid u (OpMyJIHpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBaTh XUMHUYECKYI0 HH(}OpMaluio,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CPEACTBa MacCOBOM KOMMYHHKAIMH, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAATH MPaBUJIa SKOJIOTUUECKH I1€JIECO00PA3HOTO MMOBEICHMS
B OBITY U TPYOBOH NEATEIBLHOCTH B IIEIISAX COXPAHEHHSI CBOETO 370POBbsS  OKPY’KAIOIIEH PUPOIHOM
Cpelbl, 0CO3HaBaTh OMACHOCTh BO3/IEHCTBHUS HA )KUBbIE OPraHU3MbI OTIPEeIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazatens I1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBIICHUS W NPEIOTBPALICHUS UX
BPEIHOT0 BO3/ICHCTBHS Ha OpPraHU3M YeJIOBEKa;

111 00YYaIOUINXCSl ¢ OTPAaHMYCHHBIMH BO3MOXXHOCTSIMU 370POBbS: YMEHHUE MPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUYECKHX SIBJICHHUIA;

U CIENBbIX W CIA0O0BUAALIMX OOYYaloIUXCs: YMEHHE HCIOJb30BaTh pPelbe(HO-TOUCUHYIO
cuctemy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne || HaumeHoBaHue pa3iejioB U TeM MPOrpaMMbl KoJsimyecTBo yacoB
n/n Bcer||KouTpoabnbie| I[pakruyeckue
0 padoThI padoThI
1.1 |IIpenmet oprannueckor xumuu. Teopus 3 0 0
CTPOEHHUS OPTaHMUYECKUX coeAnHeHu A. M.
bytneposa
|I/IT0r0 0 pa3ferny H 3 H
|2.1 HHpe;[eanble YIJI€BOJOPOABI — AJIKAHbI H 2 H 0 H 0 ‘
2.2 |[HempenenbHble yraeBOLOPOIbI: AIKEHBI, 6 0
aJIKaJUECHBI, aTKUHbBI
|2.3 HApOMaTquCKHe YIJI€BOJOPOAbI H 2 H 0 H 0 ‘
2.4 |IIpupoaHble NCTOYHUKHU YIJIEBOJOPOIOB U UX 3 0
nepepaboTka
|I/IToro o pazneny H 13 H
|3.1 ”CHI/IpTBI. ®eHon H 3 H 0 H 0 ‘
3.2 ||Anpaeruasl. KapboHoBbie kucaoThl. C0XKHbIE 7 0
3¢upsI
|3.3 HYFJ'ICBOI[I)I H 3 H 1 H 0 ‘
|I/IToro o pazneny H 13 H
|4.1 ”AMI/IHBI. AmMuHokuca0Thl. benku H 3 H H ‘
|I/IT0r0 0 pa3aerny H 3 H
|5.1 ”HJIaCTMaCCBI. Kayuyku. Bonoxna H 2 H H H
|I/IToro 10 pasjeny H 2 H
OBHIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOI'PAMME
11 KJIACC

Ne | HaumeHOBaHUe pa3iesioB M TeM NMPOrPpaMMBbI

KoJinuecTBo yacos H

n/n Bcero| Konrposabhbie |[[Ipakrudeckue
padoThI padoThI

1.1 ||Ctpoenue atomoB. [lepuoauueckuii 3aKoH U 3

[lepuoanueckas cucteMa XMUMUYECKUX

anemenToB /1. 1. MenaeneeBa
|1.2 ”CTpOGHI/Ie BemecTBa. MHOTOOOpa3ue BEIecTB H 4 || H |
|1.3 HXI/IMI/IquKI/Ie peakuuu H 6 || 1 H 1 |
|I/IT0r0 0 pa3aerny ” 13 || H |
|2.l ”MeTaJI.HBI ” 6 ” H 1 |
|2.2 ”HeMeTaJIJIBI ” 9 || 1 H 1 |
2.3 ||CB43b HEOPraHUYECKUX U OPTraHUYECKHUX 2

BELIECTB
|I/IT0r0 0 pa3aerny ” 17 || H |




Ne | HaumeHoBaHuUe pa3iejioB U TeM MPOrpaMMbl ‘ KoJsmyecTBo yacoB H |
n/n Bcero|| Koutpoabnbie |[IpakTuyeckue
padoThI padoThI
|3.1 ”XI/IMI/IH U KU3Hb H 4 || H |
|I/IT0r0 10 pas3zaeity H 4 ”
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J15S1 YYHEHUKA
» Xumusi, 10 kmacce/ I'abpuensu O.C. U3gatensctBo «JIpoday
» Xumus, 11 xnacc/ I'abpuensn O.C. U3narensctBo «podar

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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