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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHMS
dbenepanbHOl 00pa30BaTENbHOM MPOTpaMMBbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
oOpazoBarenbHoM cTanaapre COO, c¢ yuérom Konuenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yOIIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX ToNOkeHU «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 rona» (Pacnopspkenue [IpaButensctBa PO oT
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIpPEIEICHHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMs, PE3yabTaTOB OOy4deHHs W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XuMHU4eckoe oOpa3oBaHue, HoJy4yaemoe BBIITYCKHUKaMU
o011e00pa3oBaTebHON  OpraHU3aliy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpasoBaHHOCTH. OHO CIYKUT 3aBepUIAlOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YPOBHE KJIHOYEBBIX LIEHHOCTEH, INPHUCYLIUX
LIEJIOCTHOM CHUCTEME XUMHUYECKOro O00pa3oBaHHsA. OTH LEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPO/BI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YeloBeKa, a TaKXKe OKOJOIMYeCKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
30pOBbI0 M TpuUpogHOM cpene. Peamusyercs xumuyeckoe oOpa3oBaHME
o0yyarouMxcs Ha YpOBHE CpPEeJHEro o0IIero o0pa3oBaHusl CpeACTBaMU Y4eOHOTO
npeaMera «XHUMHA», COJIEpkKaHUE M IMOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
nporpaMMe MO XUMHUHM C Y4YETOM CHEIM(PUKHA HAYKHM XUMUHU, €€ 3HAUCHUS B
NO3HAHUM TIPUPOABI U B MaTepHUaJbHOW >KM3HM OOIIECTBa, a TaKkKe C y4ETOM
o0mMX Meaeil M NPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit denepanum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHWU HOBOU 0a3bl MaTepuaIbHOW KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAloIleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POopMUpYETCs] B XMMHHM Ha OCHOBE MOHHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAampaBlieHA Ha pPEIICHUE
I00ambHBIX MPOOJIEM YCTOWYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMH LEIIMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIi  BBIPAaOOTKHM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOIO BKJIIOUYEHUA B JKU3Hb COLMYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmEas ¥ HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npenMera o0ecrneyuBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEr0 MHOTI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJIXO0Ja K U3YYeHHI0 Yy4YeOHOro wmarepuaia M OOyCIIOBIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW Ha  ONpPENeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4YEeCKOM XHWMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXK€ HAa YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
npeicTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YTIJIE€BOJOPOJOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuyeckod XUMHUM MOJYYarT pPAa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs MEPBOHAYATBHBIC
MPEICTABICHUS O XMMHUYECKOUN CBS3H, KIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLINH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEIOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYECHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, A TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIHUMHU KyJIbTYpOJIOTHYECKUH W MPHUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBS3U XUMHUU C
OPYTMMH HAyKaMH, PACKpbIBAlOT €€ pPOJIb B II03HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLEcCy
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XMMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATh HH(YOpPMALUIO H
OpUMEHATh €€ M TOMNOJHEHUS 3HAHWM, pPEIIeHUs HHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEI0BATENbCKUX 3a/1au. B 1enom conepkanue yd4eOHOTro
npeamera  «XUMHS»  JTAaHHOTO  YpPOBHS ~ HM3YYEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y O0Y4YaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JIsI TOHUMAHMUS
¢unocopckux HaeH, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBONCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUM NYTEM OHKCIEPUMEHTA U
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMM (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIieM, a
TakKe mpobsieM cOepexeHus] IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBHBIX Y4YEOHBIX JEUCTBUH, uUMeomux 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUS MpoOsieM, TOHUCKa, aHalu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHUECKON
U HCCIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHHUH
XUMUHU.

B npaktuke npenogaBaHHs XMMHM KakK Ha YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LIEJEHd HU3y4YeHUs
MIPEIMETA SBIJISIETCS BIIOJHE ONPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM LIEJIAMH HM3Y4YEHUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKUX 3HAHUW KaKk  BaKHEUIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHMS
BEUIECTB M XHMHUYECKUX peaKluid, HeOOXOIUMBIX I MNpPUOOpeTeHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEpPUMEHTa, COOJIOJCHUEM  IpaBuil
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpellHero obmiero odopazoBanus. CerojHs B
NpernojaBaHud  XMMUM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEIANOoYTECHUE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00II€00pa30oBaTEIbHON OpraHu3alliy, BIaJCIOlIEro He
HAOOpOM 3HaHUM, a (YHKIUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh Croco0aMu u
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEATbHOU JKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM npH U3yYEeHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

azanTamus 00y4yarouuxcsl K YCIOBHSIM THHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYalHUsIX, CBI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarONmIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHWE JMJISI Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKKe JUIsi OLEHKU C MO3UIUi
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYaJbHBIX W TBOPUECKUX
CrocoOHOCTEW 00YUYaroIMXCs: CIOCOOHOCTH CaMOCTOSITENBHO NPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 00YUYAIOIINXCS aCCOIUMATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydammmxcs yOeXKIEHHOCTM B T'yYMaHHUCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW POJU B PEIICHUHM TJI00aIbHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTOIB30BaAHMUS, TTOTOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 370pPOBHIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMU.

B yueOHOM mane cpeaHero ooOImero o0pa3oBaHUsl TPEAMET «XHUMHI»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
PEIMETHD».

OO61iee 4nco 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUS] XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, coctaBisieT 68 wyacoB: B 10 kimacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XUMMHU

[Ipenmer oprannueckor XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenunenuil A. M. Bytieposa, e€ ocHoBHbIe nosI0keHUs. CTpYKTYpHBIE (OPMYJIbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTuyecKkas) W TpHUBHAIbHbIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBPAILCHUIA:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (T1aBjieHue, 0OyTIIMBaHUE U TOPEHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (PU3WYECKUE W XMMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psil. DTUJIEH U MPONUIEH —
NPOCTEHIIINE TPEJACTABUTEIN alKeHOB: (PU3WYECKUEe W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwnOyranueH-1,3: cTpoeHue, BakKHEHIIHe
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, FTOMOJIOTMYECKUH psil. ALIETUIICH
— MpOCTEUIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaKiMu T'HJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalllu,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  uauueckue U  XUMUYecKue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckass CBsI3b MEXAYy YIJIEBOAOPOAAMH, NPHUHAMICKAIIUMHU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IIpupoaHbii ra3 W MONyTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnaenue. Cnocodbl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaJuTH4YecKui), mnupoiau3. I[IpoaykTel
nepepaboTKu He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U ATAHOJ: CTPOCHHE,
dusznueckre MW XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoIOpOoaHBIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHL. JTWUJEHIVIMKOJAb W TJHULEPHUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chUpTh). [lelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHE U XHUMHUYCCKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznyueckre U XUMUYECKHE CBOMCTBA (PEaKIMM OKUCJICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeaeibHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3MUECKHE M XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /It Kjacca KUCJIOT, peakius dTepuukaiim), moJTydeHne U MPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAs KHMCJIOTHI KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
cnoxHBIX 3¢upoB. XKupsl. ['uaponus xupos. [I[pumenenne xxupoB. buonorundeckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonorunyeckas poisib. @orocunre3. PpykTo3a Kak H30Mep TITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBeJieHre, HaOJII0JIEHHEe W OMUCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCH[A
cepeOpa(l) u runpoxcuaom wmenu(ll), B3ammopeiicTBue Kpaxmajia € HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

Bbruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IPOLYKTa PEaKIMU II0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpuMepe IiuiuHA). buonoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJIApHbIE coenavHeHus. IlepBuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHHMS BEIIECTB M WX IPEBpAIICHUIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIeHATypalus OeJIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNN, CPEIHIA MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs BEIIECTB M UX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM NPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJAEIMPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO MUTAHUA,
MOIOIIME CPELCTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM H TEPUOJaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHIL
MaccoBas 10Jis1 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenknarypa
HEOpPraHUYECKUX BeleCcTB. ['eHeTMyecKkas CBSI3b HEOPraHUYECKUX BEMIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccudukanus  XUMHUYECKMX  peakiUuid B
HEOPraHWYECKON M OPraHMYECKOM XUMHUM. 3aKOH COXPAaHEHHUS! MAcChl BEIIECTB,
3aKOH COXpPaHEHUS U MIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas aucconuanus. CUibHBIC U ciaadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEBpaICHUIA:
neMoHcTpanus Taonui «llepuoamdeckas cucrema XuMudeckux asnementoB [[. U.
MenneneeBay, H3ydeHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3okeHHe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pPEaKIMd HOHHOTO OOMEHA),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (aKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISL BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxkenme HemeraiuioB B Ilepuoauyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONUsS HEMETauloB (Ha mpuMepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHnEe BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Meramisl. Ilonoxxenue meramnos B llepuoguyeckonl cucteMe XUMHUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTU CTPOEHMS JIEKTPOHHBIX 000JO0YEK
aToMOB MetauioB. O6mme gusnyeckue cBoiicTBa MeTamioB. CriiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAUIOB (HATPUM, KaJIUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M MX MPEBPaALICHUIL:
U3y4YeHHE KOJUJIEKUMU «MeTamibl U CIJIaBbl», 00pa3llOB HEMETAIJIOB, pElICHHUE
HKCIIEPUMEHTAIBHBIX 3a/1au, HAOJIOJEHUE U OINKCAHUE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AITIOMUHUS C pacTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrle 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, YHEPreTHUYEeCKON M MUILEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O HAy4YHBIX METOAAaX IMO3HAHUA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXKHEWIIUE CTPOUTEIIBbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHHUSL.

XuMHUST U 3J0pOBbE YEJIOBEKA: IMPABUJIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia 0E30MaCHOTO WCIOIb30BAaHUS MPEMapaToOB OBITOBOM XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHATHUH, TaK W TOHITHH, SBISIOIIMXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepusi, SJHEPTHUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaTHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3WUYCCKUE BEIMUYHMHBI M EAUHUIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHOMOTUsA: XUMHUYECKAsl MPOMBIITUICHHOCTh, METAJUTYPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, ITHIIEBAS
NPOMBIIIIEHHOCTh,  (DapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOW3BOICTBO
KOCMETHYECKUX TMPErapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJICKTPOHHAS MPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpefHero ooOImero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS NpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
NEeSTENHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI TpeAMETa «XHUMHUS» JTOCTHTalOTCsS B
€ANMHCTBE Y4YE€OHOW ¥ BOCIUTATEIBHOW JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIaMU  TOBEACHHUS,  CIHOCOOCTBYIOIIMMH  IpoOIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA ITO3HABATEIHLHON U MPAKTUYECKON JIESITEIbHOCTH
00y4aroUMXcs Mo pean3aluy MPUHSITHIX B OOILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAJIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YU4EOHOU EeSATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3yJbTat
JUTMTENIBHBIX ~ HAOMIOJCHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M TI03HABATEJIbHBIX MOTHMBOB B TIOJYYEHHUU U TMOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOM
XHMHH,

3) TyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHHWE M TMOCTYIKH CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHUE TMOCIEICTBUN ATUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHus ¢ BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIINUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATENIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M APYrUX BHUAAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMHUH;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymied mnpodeccun U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

AKOJIOTUYECKHU 11eJ€COO0Pa3HOr0 OTHONIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOITHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JCUCTBUH, TMPHUHOCIIIUX BpeJ  OKPYXKaroIIeh
IPUPOJTHON Cpejie, YMEHUS IPOTHO3MPOBATh HEOIATONPHUATHBIC SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa JeSITeTbHOCTH HKOJIOTHYECKOM HaIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENbHON, KOMMYHUKATUBHON M COIMAIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHMUS CHeUu(PUKM XUMUM Kak HayKd, OCO3HaHHS €€ pold B
dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUU IIEJOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTHUYECKOW HAMpaBIICHHOCTH W Ba)XXHOM poOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS J1eJlaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB M UMEIOLIUXCS JIaHHBIX C LEJbI0 MOJY4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUU MO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iMuHBIX cepax npodeccrnoHaTIbHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3yJabTaThl OCBOCHUSI Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS o0yJarommuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYyUHbIE MOHSATUS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHEeNU(PUKY METOJIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIUs, SIBIICHUE,
Ipollecc, CUCTeMa, Hay4YHbIA (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeAOBaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE YueOHbIE NEeWCTBUA (TI03HABATEIbHBIE, KOMMYHUKATHUBHBIC,
PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
IPAMOTHOCTH U COIUAJIBHOW KOMIIETEHIIMHM O0YJaIONUXCS;

CIIOCOOHOCTh 00ydJaromuxcs HCII0Ib30BaTh OCBOCHHbIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS M yYHUBEpCAJIbHBIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPaXalOT OBJIAJACHHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMH W PETYJISATHUBHBIMHU
JICUCTBUSIMH.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEUCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OpPMYyJIMpOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACNIATh 1€ JESATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

KCTOJIb30BaTh MPU OCBOSCHUHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKK TOHSATHM U yCTaHABIMBATh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIACCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHUs (MHAYKTUBHbBIC, JACAYKTUBHBIE, TIO
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMH4YecKas ¢Gopmysa, YpaBHEHHE XUMHYECKOU
peakiuu — TMpPU PEIICHUH Y4eOHBIX IMO3HABATENIBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkumii;

(dbopMynHpOBaTh LIETU U 33]1a4l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KadyecTBE MHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIsi (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTar, (HOpMyIUpOBaTH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCIETOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, MPOSBISITH CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PpEIICHUs MPAKTUYECKUX 3a7ay, IPUMEHEHUIO pPa3TUYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH(POPMAIIMIO PA3IUYHBIX BUIOB U (hopm
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA,;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeACTBa mpu padbore cC
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTEMaTUYCCKUE) 3HAKH ¥ CHMBOJIBI, POpMYJIbI, a00OpeBUATYpHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W TMPeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJIWYECKHE CPEJCTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOW TEMbI B XOJI¢ JUAIOTa /WK
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyJIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BLICTYNAaTh C MPE3EHTAlMEeH pe3yJbTaTOB TMO3HABATEILHON JESITEIBLHOCTH,
MOJIYYCHHBIX CaMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHHKAMU P BHITIOJHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIUPOBATH BBHIBOJIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIJIACOBAHUS TMO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenessis €€ Lead W 3a7add, KOHTPOJUPOBATh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IIpeJylaraéMblii  alllTOpUTM JEHUCTBUN TNpH
BBIMIOJTHEHUN Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHAll3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHSD)
OTPaXaroT:

c(hopMHpPOBAHHOCTH  TPEACTABICHUM O XUMHUYECKOH  COCTaBJISIOINICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, pPOJIM XUMHU B TO3HAHWUM SIBIICHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI pEIICHHs TPAKTUUECKUX 3a/1a4
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMUUYECKUX  3HAHUH, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CKeleT, (QyHKIMOHAJIbHAS TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPOJ W a30TCoJiepKalllie COEIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUs CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHHU; MHUPOBO33PECHUECCKUE 3HAHUS,
JeXalue B OCHOBE TMOHUMAHUS NPHUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBICHUH, (PAKTONIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, NOJYYCHUU H
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MNPU3HAKU TOHSATHH,
yCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TOHSTHUS TPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPaBHEHUH XMMHUYECKHUX PEaKIuu,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTIIeBOJOPOABI, KHUCIOPOA U a30TCOJepKallue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpUBUAJIbHBIE
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITWIIEH, MPOMWIIECH, AalleTUJIEH,
STWJICHTINKONb, TAHUIECPUH, (HEeHOd, (opMaabAeTUll, aleTaNbICTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemiectB A. M. byTiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMI  XapakTe€puU30BaTh  COCTaB, CTPOECHHE,
bu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTaBUTENEH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTHUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHTJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalIbJIeTU/l, MypaBbUHAs W YKCYCHasl KHUCJIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSIMU COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKH YTJIEBOJAOPOTHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHMH BIAJETh CUCTEMOW 3HAHUNW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YyUYEHUU BEUIECTB U
XUMHYECKUX SIBIIEHUN (HaOI0IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHATUS pEIICHHH B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPABUIIA MTOJIb30BAHUS XUMHUUECKOU
OCYJIOH W Ja00paTOpHBIM OOOpYyIOBaHUEM, a TaKKe IIpaBUja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHI IUTAHUPOBATH U BBIMIONHITH XUMHYECKHUI
AKCIIEPUMEHT (TIPEeBPAIEHUS OPTaHUYECKUX BEIIECTB NMPU HATPEBAHUH, TIOTyUYCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIIECTB, JCHATypalus OENKOB MpH HArpeBaHWUU, I[BETHHIC PEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAaMU TEXHUKHA O€30MAaCHOCTH TpHU OOpaImeHuu ¢
BEIIECTBAMU H JITA0OpATOPHBIM O0OPYAOBaHUEM, TPEICTABIATH PE3YIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucH ypPaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJNIOJaTh  MpaBWia  SKOJIOTMYECKU
1€JeCO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOM JAESATENBHOCTH B IEJAX
COXPAHEHHUsS] CBOETO 3/I0pPOBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBHUS HA KUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIECHUS WX BPEAHOrO BO3JACHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIMUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHa0OBHASIIMX OOYyYalolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUUYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUW B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOM
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHATHS (XUMHUYECKHI 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCICHMS, XUMHUYECKas CBA3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMAILNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHUUYECKOE DPaBHOBECHUE); TCOPUM M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JICKAIIMEe B OCHOBE INMOHHMAHUS MPUYMHHOCTH H
CUCTEMHOCTH XHMHMYCCKUX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTE€pPHbIE MPHU3HAKU TOHSITHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHus (OpMyn BEIIECTB M  YPaBHCHHH  XUMHUYECKHUX  pEaKIui,
cucremarnueckyio HomeHKIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, yrJeKUCIbIA ra3, aMMHak, TaméHas
W3BECTb, HETaIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEJIENATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUTMYECKOM PEMIETKH KOHKPETHOTO BeIIeCTBa (aTOMHas, MOJEKYJspHasi,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCIUHCHUM;

c(hopMUPOBAHHOCTH YMEHUU yCTaHaBIIMBaTh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K ONPEACIEHHOMY KJacCy/Tpymime
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIIbl, OKCHJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMMYECKUX 3JIEMEHTOB U UX COCAWHEHUU
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

chOpMHPOBAaHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBSI3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIMH TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHCIICHHsS AJIEMEHTOB, OOpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IHIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBAs
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAYECTBCHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbhIiBaTh CYIIHOCTh  OKHUCJIUTEILHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaKIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUU 00 OOMMX HAYYHBIX MPUHIUNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BElIeCTBA WM 00bEMa Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOrO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHUM COOIOJATh IIpaBUjia TOJIB30BAHUS XUMUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIMBITOB;

chOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATh XHUMHUYCCKHM
AKCIIEPUMEHT (pasyioKeHUE MEepPOKCHAa BOJOPOJia B MPUCYTCTBUHM KaTalu3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTO OOMEHa, KadyeCTBEHHBIC peakIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH AMMOHHUS, PEIICHHUE HKCIIEPUMEHTAIbHBIX 3a7a4 I10
TemaM «Metamne» U «HemeTamibl») B COOTBETCTBUM C NpaBWIAMU TEXHHUKHU
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHYECKOTO0 JSKCIIEPUMEHTa B (opMe 3alliCH
YPaBHEHHH COOTBETCTBYIOIIUX PEaKIHA W (OPMYIUPOBATH BBHIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMECHUN KPUTHYCCKH aHAJU3UPOBATH XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  MpaBWiia  DKOJIOTMYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYJOBOM JAESATEILHOCTH B LEIAX
COXPAHEHHUsSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mpuMepax CIocoObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHUS BEIICCTB H
XUMHYECKUX SIBICHU;

JUISL CHEeNbIX W ClHa0OBUIASIIMX OOYYaIOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/iesioB U TeM Kourponsmuie | TpakTiieckue (uudgposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPTaHUYECKUX COCTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Wtoro no pazneny 13
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazaeny

13

Pasnen 4. AzoTcoaeprxainue OpraHnudyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paszgea 5. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEH U

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeuiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Uroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KounuecTBo yacoB DJIEeKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka Konrpoabubie | Ilpakruyeckue op
n/n Bcero U3ydeHust o0pa3oBaTejbHbIE
padoThI padoTbl
pecypcsl
[Ipeamer opraHn4ecKoOi XUMHH, €€
1 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE 05.09.2024
Teopust CTpOCHHS OPraHUIECKHX
2 coenuHeHuiit A. M. byrneposa, eé 1
5 YHICPOBa, 12.09.2024
OCHOBHBIC ITOJIOKCHHUS
[Ipencrasnenue o Kiaccuuxanuu
opraHuueckux Bemiects. HomenknaTypa
3 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC 19.09.2024
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHH PsIJT 26.09.2024
5 MertaHn u 3TaH — OpocTeuine 1
MPEACTABUTENM AJIIKAHOB 03.10.2024
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1
P 10.10.2024
DTUJICH U MPONUJICH — MPOCTEHIIIHe
7 1
MPEACTABUTENM AIIKEHOB 17.10.2024
[IpakTuueckas padora Ne 1. «Ilomydyenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB 24.10.2024
9 Anxanuensl. byranuen-1,3 u 1
MeTtunoyraauen-1,3. Iloxyuenue 07.11.2024




CUHTETHUYECKOTO KaydyKa U PE3UHBI

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKHAN P, ALIETHIIEH —
TUHCCKHH Pt Al 14.11.2024
MIPOCTEHIIIHI MPEJCTABUTEIH AJIKHHOB
11 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peakuuu 21.11.2024
12 ApeHnbl: 0eH30.1 U T0JIyod. TOKCUYHOCTD
apeHOB 28.11.2024
I'eHeTHyeckas CBSA3b YIIIEBOIOPOIOB,
13
MPUHAJYISKANNX K PA3TMIHBIM KJIaccam 05.12.2024
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:
14 OPUPOIHLIN Ta3 U HONYTHEIE HEDTIHLIE
PHpo YTHBIC He( 12.12.2024
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu
[IpupoHBIe HCTOYHUKH YTIICBOA0POIOB:
15 MPUPOIHBIHN a3 U HOMYTHBIE HEDTIHLIE
pHpoa YTHBIC HE 19.12.2024
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu
16 KoHTposbHas paboTa 1o paserny
«YTJEBOIOPOIBI» 26.12.2024
[IpenenbHBIC OJTHOATOMHBIC CITUPTHI:
17
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b 09.01.2025
18 MHOT0aTOMHBIC CIIUPTHI: ATUICHTIIMKOJIb 1
TJIALICPUH 16.01.2025
@DeHoM: CTPOEHUE MOJIEKYIBI, PU3NYECKUE
19 .
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 23.01.2025
20 Anbrerunasl: Gopmanbaeruau
areraabIerua. AeToH 30.01.2025
OAHOOCHOBHEIE IpeIeNIbHBIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 06.02.2025




[Ipaktuyeckas padota Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD) 13.02.2025
CreapuHOBast ¥ OJICMHOBAsI KHCIIOTHI, KaK
23 MIPEICTABUTENN BBICIINX KaPOOHOBBIX
pelt P 20.02.2025
KHACJIOT
Mpl1a KaK COJIA BBICIIHX KApOOHOBBIX
24 N
KHCJIOT, KX MOIOIIEE JEHCTBHUE 27.02.2025
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC
25 KapOOHOBBIX KUCJIOT. | MIPOIIN3 CIIOKHBIX
p P 06.03.2025
3¢upoB
26 JKupbr: ruapons3, npuMeHeHuE,
OMoTIOTHYECKast POJIb KHUPOB 13.03.2025
VYTeBobl: cocTaB, Kiiacch(hUKaIHs.
27 Baxkueiinme npeacTaBUTENN: TIIIOK03a,
el 20.03.2025
(dbpykTo3a, caxapo3a
08 Kpaxman u 1ie/uios03a Kak IpUpoTHbIC
TTOJITUMEPBI 03.04.2025
KoHTposbHas paboTa 1o paserny
29 «Kucnopozacoaepxalye OpraHn4ecKkue
POACOACPHALC Op 10.04.2025
COEIUHEHUA
30 AMMHBI: METWIAMUAH U aHUIVH
17.04.2025
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC
31 OpraHu4YecKue COCIMHEHUS, X
p a 24.04.2025
ouosiornuyeckoe 3Hayenue. [lentuast
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 08.05.2025
33 OCHOBHBIE IOHATAA XUMUU




BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

15.05.2025

OcHoBHEIC METOJbI CUHTE3a

4 . 1
3 BBICOKOMOJIEKYJISIPHBIX COSMHEHUN 22 05.2005
ITnactmaccsl, KaydyKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 37IeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMa XMMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U HX COSIUHEHHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BenecTBa. XUMUYECKasi CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBs3H. BogopoiHas cBs3b

BasieHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHUS

IlonsTHe 0 AUCTICPCHBIX CUCTCMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 10715 BeIlIeCTBA B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['uapoms
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMUHMI) U UX COCUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

20

HemeTtamnel, MX MOJI0KEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

25

[Iprmenenne BaXXHENIIMX HEMETAJIIIOB U UX
COeIMHEHUI

26

0O00011eHrE U cucTeEMaTU3allu 3HAHUN 110




Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTtaiuie!"»
KonTpoasHas padota mo reMam «MeTayibh

28 u «Hewmeramneny/Beepoccuiickas 1
poBepoyHas paboTa

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranwndeckne v opraHidecKue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHWYeCKUe COeIMHEHNUS. [ eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIIICCTB
Ponb xuMuM B 00ecre4eHny SKOI0THYECKO,

31 SHEPreTHYECKON U MUIIEBON 0€3011aCHOCTH, 1
Pa3BUTUU MEIUITMHBI
[IpencraBnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIUIIAX TPOMBIIIICHHOTO MOJTy4eHUs 1
Ba)KHEHUIIINX BEIICCTB

33 UYenoBek B MUpPE BEIIECTB U MATEPHAIIOB

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

» Xumus, 10 knacc/ I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIbI J1JISA YYUTEJIS

1. bpeiirep JI.M.,baxxenoBa A.E. Xumus 8-11 kiaccel Pazsepuytoe
TeMaThueckoe rmianupoBanue no yueonrnkam [.E.Pyn3uruca, ®.I'.denpamana
2007-2008 romos (6a3oBsIif ypoBeHb) Bonrorpan: Yuurtens, 2009.-71c.
2.T'abpuensu O.C., Xumus. PerrnonanbHpie onummuasbl. 8-11 kimaccel/aBT.-
cocT.O.C. I'abpuensan, A.H.IIponutenos. 2-e uza.,crepeotun.-M.:JIpoda,2007.-
287c.

3. Jzynmosa JI.JI. OKHCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKITUH

/. A3ynnona.,JI.b.bectaesa.-2-e u3a.,crepeotun.-M.: Ipoda,2007-318¢

4. CapenbeB, A.E. OcHOBHBIE TOHATHUS Y 3aKOHBI XUMHUH. XUMUYCCKHE PEaKIuu/
A.E.CagenbeB.-2-e usn., crepeorur.-M.:[Ipoda,2007,207c.

5.Ctenun b.Jl. 3anuMarenbHbie 3a1aausl U 3P GEKTHBIE OTBITHI 10 XUMHH/

Bb.J1.Crenun, JI.FO.Anuk6eposa.-2-¢ uzn.,crepeorun.-M.:[Ipoda,2006.430c.

6. Xomuenko I'.I1., Xomuenko H. I'. COopHHUK 3a71a4 IO XUMUU JJIS



noctynarmux B BY3s1. Mocksa: HoBas Bonna 1996 — 304c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. http://chem.reshuege.ru/

2. http://himege.ru/

3. http://pouchu.ru/

4. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

5. http://ximozal.ucoz.ru/_1d/12/1241__ 4 .pdf

6.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav
ochnik_dlya_podg/read_online.html?page=3

7. http:/lwww.zavuch.info/methodlib/134/

8. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

9. www.olimpmgou.narod.ru


http://chem.reshuege.ru/
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http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-/
http://www.olimpmgou.narod.ru/
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