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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha ypoOBHE CpelHEr0 00Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS (erepalibHOM 0Opa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanus y4eOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit depepannn, peaqn3yronX OCHOBHBIC
oOpa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit ®eaepannu Ha nepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY IOJIX0/10B K pa3paboTKe MpOorpamMMBbl [0 XUMHUH, K OIPEACTICHUIO 00IIEeH cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUSI OOYYAIOIIMXCSI CPEACTBAMHU y4eOHOro mpeaMeTra « XUMUs»
st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIeNTyanbHbIe nojioxkenunst @I'OC COO o
B3alMOOOYCIIOBJICHHOCTH LIeJIeH, colepKaHus, pe3yIbTaTOB 00yUeHusl U TpeOOBaHUN K YPOBHIO
MOJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJyyaeMoOe BBIIYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIIUX LIEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTU LIEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB MPUPOBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH KyJIbTyphbl UeIOBEKa, a
TaK)Ke JKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHON cpee.
Peanusyercs xumuueckoe oOpa3oBaHue OOyYarONIMXCsl Ha YpPOBHE CPEIHEro OOIIEero
00pa3oBaHUs CpPeACTBAMU y4eOHOTro mpeaMeTa « XUMHUA», COJAepKAHNE U TIOCTPOCHHUE KOTOPOTO
OTIpeNieNieHbl B MpOrpaMMe M0 XUMHHM € Y4YETOM cHenu(pUKM HayKu XHMUH, €€ 3HaueHHs B
MO3HAHUM TPHUPOJBI U B MaTepUAIbHON JKM3HU OOIIECTBa, a TaKKe C yuy€TOM OOIIMX Lened u
INPUHILIMIIOB, XapaKTePU3YIOINIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEIHEro oOIlero
oOpazoBanus B Poccuiickoit @enepannu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[MBWJIN3AIMU, B CO3JIaHMH HOBOHW 0a3bl MaTepuanibHOW KyJIbTypbl. OHA BHOCHT CBOW BKJIAJ B
dbopMupoOBaHUE PAlMOHATIBHOTO HAYYHOTI'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYy»KaroIeM MUpPe KaK O €UHCTBE MPUPOJIBI U YeTIOBEKa, KOTOpoe (OpMUPYETCsl B XMMUHU Ha
OCHOBE ITOHMMAaHMsI BEIECTBEHHOIO COCTaBa OKPYXKAIOUIETO MHpa, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOIEHCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTheMJIEMON
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TpyJa M >KU3HU KaxI0To
yieHa ooOmiectBa. CoBpeMeHHass XHMMHUS Kak HayKa CO3MJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HalpaBjieHa Ha peuieHHe TII00ANbHBIX MpOoOJeM YCTOWYMBOTO Pa3BUTHUA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBMM ¢ 0OUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJArOTOBKY OOydYalolIUXcCsl, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMA,
IPOI0JDKEHNU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.



CocraBnsiiolmiuMu  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeOpraHUYEeCKasi XUMHU, OCHOBHBIM KOMITIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOYCHUEM
3HAHWH U3 001IeH XUMHH ) M OpraHndecKor XuMun. @opMUpoBaHUE TAaHHON CUCTEMbI 3HAHUN MPH
M3YYEHHUU TpeaMeTa 00ecredrnBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOT0O0Opa3us BEIIECTB
Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01as u HeopraHuyeckas
XUMUS» chopMHpoBaHa B MpoOrpamMMme MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yUYEHUIO
y4eOHOro Marepuania W OO0YyCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUSI OPraHWYECKUX COCAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHHH. B Kypce OpraHMuecKkoi XWMHUU TOTydYaroT
pazBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs TEpPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOU PEAKIHH.

[Tox HOBBIM yTJIOM 3peHHS B mpeamere «XuMus» 0a30BOTO YPOBHS pacCMaTpPHBACTCS
U3yYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs TEOPETUUYECKUN MaTepuan Hu
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0u1as U HEOpraHWYecKass XUMHUA» OOyYarolMMCs MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE MEPUOJUYECKOr0 3aKOHAa C OOIETEOPETHYECKUX M METOHOJIOTMYECKHX IO3ULUH,
riy0xe MOHATh HCTOPUYECKOE H3MEHEHHMe (YHKIMI 3TOro 3akoHa — OT oO0oOImaromen o
OOBSICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BAXKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYUHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsaercss B Kypcax 10 wum 11 kimaccoB »anemMeHTaMu COJEpXkaHUs, HNMEIOIIUMHU
KyJIbTYPOJOTHUYECKHM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XHMHHM C JIpYTUMH HayKaMH, pacKpbIBaloT €€ poiib B [O3HABaTENIbHONW U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMUIO YBAKEHHUS K MPOILECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUNW XUMHUU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs 3HaHUM, pellieHus
MHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEA0BATENbCKUX 3a7ad. B 1enom copepxanue
ydae0HOro mpenMeTra « XuMUs JaHHOTO YPOBHS U3YYCHHUs OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMYecKOro Mupa, o0yCIIOBIEHHOCTh CBOWMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (aKTaMU M TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takxke mpobieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemieHus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITUATA3AIMH 00yYaOIUXCsI TPHHSITHIE
IporpaMMoil Mo XMMHHU TOAXOAbl K ONPENETICHUIO COJEpPKaHUS W IOCTPOCHUS IpeaMeTa
pelycMaTpuBalOT (OPMHUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX ACUCTBUN, MMEIOIUX 0a30BoOe
3HaYeHHWE JUI1 DPA3JIUYHBIX BHUJIOB JEATEIBHOCTH: pEIIeHUs MpodiieM, MOWCKa, aHalIu3a u



00paboTtkn wHMOpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK 1
Ha YPOBHE CpEHEro 00111ero 00pa3oBaHusl, PHU OMPEIEIIEHUN COJepKATEIbHON XapaKTepUCTUKU
Hene UW3ydeHWsl IpeiMeTa HampaBlIeHHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPaJAMIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHYECKOW HAayKH Kak O0JIACTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIHHOCTH YellOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIMYECKONM TOUKH 3PEHHUS TAaKOW MOJXO0J K OMPEACIICHUIO EJeH N3Y4YEHHUS
IpeaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3yYeHHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:

e (GOpMHpPOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
NOHUMAaHHE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJax MO3HAHMS BEIECTB U
XUMHUYECKHUX peaklnid, HeOOXOMUMBIX JIJIsl MPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUPE BEILIECTB U XMMHUECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUIl U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJECHHEM U
OOBSICHCHHMEM XUMHYECKOTO DJKCIIEPUMEHTa, COOJIIOJICHHUEM TMpaBUil  0€30I1acCHOTO
oOpallieHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTHUKA IeNiel U 3a7a4 U3Y4YeHHs MpeaMeTa B
IporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMHU B
cucreMe cpeaHero oomero oopasoBanus. CeroHs B MPENoaBaHUM XUMHUHU B OOJIBIIIEH CTEIICHU
oTHaéTcsl MPEANoYTeHUE MPAKTUIECKON KOMIIOHEHTE COJiepKaHusl 00y4ueHHs, OpUEHTHPOBAHHOM
Ha TOATOTOBKY BBIYCKHHKA 00Ie00pa3oBaTeIbHON OpraHU3allly, BIaJCIOIIero He HabopoMm
3HaHUU, a (PYHKUMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOIO
MOJTyYEHHUsl 3HAaHUN U PUMEHEHUS X B PEaIbHON KU3HU AJIsl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM mpu HM3y4YeHUM mpeaMeTra «XUMHS» JOMHHHUPYIOIIEE 3HAYCHHE
NPHOOPETAIOT TaKUe IeNN U 337a4H, KaK:

ajianTanus o0y4yaronmxcs K yCJIOBUSIM IMHAMUYHO Pa3BUBAIOIIETocs MUpa, (GOPMUPOBAHHE
MHTEJJICKTyalIbHO DPAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y OOYYAIOIIMXCS KIIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHITUN),
MMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTHU: PELICHUsS TPOOIIeM,
NIOWCKa, aHalm3a MU 00paboTKM WHGPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIECHKU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJOBeKa U MPUPOIHYIO CPeny;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yYaromuxcs: CHocOOHOCTH CaMOCTOSITEIBHO TNPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMU, UCIIOJIB30BAaTh COBPEMEHHbBIE NH()OPMALIMOHHBIE



TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJIAPHOU HH(OPMALIUU XUMUYECKOTO
COJIePKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUaromuxcs yoesk IEHHOCTH B TYMaHUCTHYECKOW HAIIPABICHHOCTH XUMHH,
e BaKHOW pOJM B PEUICHUU TIMOOAIBHBIX NPOOJIEeM palMOHAIBHOTO MPHUPOIOIOIB30BAHMS,
MOTIOJHEHUSI SHEPreTHUYECKUX PECypCcoB M COXpaHEHHs] MPUPOIAHOIO PABHOBECHUS, OCO3HAHUS
HEOOXOAMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOpETEHUS
OIIbITA UCIIOJIB30BAHUS ITOJTYUYCHHBIX 3HaHUHU AJId IPUHATUS TPAMOTHBIX pGI_HeHI/Iﬁ B CUTyaludx,
CBsI3aHHBIX C XUMHWYCCKNUMU ABJICHUSIMU.

B ydeOHOM maHe cpemgHero o0Iero oOpa3oBaHUs MpPeaMET « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTi «EcTecTBeHHO-HAyYHbIE PEIMETHD.

OO1m1ee ynciio 4acoB, OTBEACHHBIX Ul M3YUYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmiero oopaszoBanus, cocTaBiser 68 yacos: B 10 kinacce — 34 gaca (1 gac B Henenio), B 11 kimacce
— 34 ygaca (1 4ac B Hezemto).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYECHUH
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpOeHUsl OpraHnuecKux coequHennit A. M. bytneposa,
e€ ocHOBHbIE TOJOXKEeHUA. CTpyKTypHBIE (QOPMYJIBI OpPraHWYECKHX BEIIECTB. I omojorus,
n3oMepusa. XMMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupukauy opraHMuecKrx BeulecTB. HoMeHkmaTypa opraHu4ecKix
CoeMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAILHBIC Ha3BAHUS BAKHEHIIIHNX MTPEICTABUTENCH KITaCCOB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOIIOACHWE W OMNHMCAHUWE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HATPEBaHUU (TUIaBJICHHE, O0yTIIMBAHUE W TOPEHUE).

Yraesogopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEUIINE
IPEJCTaBUTEINN ATKAHOB: (PU3MYECKHE M XUMUYECKUE CBOUCTBA (pEaKIuy 3aMEILCHHsI K TOPEHUs]),
HaX0XJIeHUE B IPUPOJIE, TOTYUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAMl. DTUIIEH W MPONUIIEH — MPOCTEUIINE
IPEJICTABUTENIN AJIKEHOB: (U3MYECKHME U XHUMHYECKHE CBOMCTBa (peakUuuu TUIPUPOBAHMUS,
rajJjoreHupOBaHUs, TUIpaTallui, OKUCICHHS U TTOJTUMEPHU3ALINH ), TOJIyYEHUE U TPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyueHne CMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUYECKHH psAA. AleTuieH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTyUYeHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (PU3MUECKHE W XHMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJy4YeHHE M HpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHUposanus U HUMpO8aHus), noiyueHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIJIEBOJOPOJaMH,
MIPUHAUICKAIUMH K pa3JInYHbIM KJIaccaM.

[TpuponHble UCTOYHUKU YIJIEBOAOPOOB. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Heds u e€ mpoucxoxnenue. CriocoObl mepepadboTku HeTH: TeperoHka, KpEKUHT (TEPMUYECKHM,
KaTaquTHueckuil), mmponu3. IlpoaykTel mepepaboTku HedTH, HX TPUMECHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroiib U MPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIbHbIE METOABl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KaydyKoB U pe3uHbl, koyuiekiun «Hedte» u «Yronp», MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, MPOBEIECHUE NPAKTHYECKOW PAOOTHI:
NIOJy4Y€HHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHrble 3agayn.




Bbluncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCTBa
MCXOJHOTO BEIIECTBA WIIM MTPOIYKTA PEAKIINH [0 U3BECTHBIM Macce, 00bEMY, KOTUIECTBY OJHOTO
U3 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

Kuciaopoacoaep:kamue oprannyeckue coenHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOI M 3TaHOIN: CTpPOEHHE, (U3NUecKue Hu
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMH CUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3nMueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBECHHAS pEaKIIUs Ha
MHOIOaTOMHBIE CcHUPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue rinunepuHa u
STUJIEHTJIUKOJIS.

®DeHoJT: CTPOCHHUE MOJIEKYJIBI, (PH3NUYECKHe U XUMHYECKHE CBOMCTBA. TOKCHUHOCTH (peHOIIa.
[Ipumenenue peHomna.

Anpnerungsl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTpOCHUe, (usnueckue u
XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIEHHUS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUu),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, PU3NIEeCKre M XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIKE /IS KJIacca KUCIOT, PEaKIus
sTtepudukanmm), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJIEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KHCIOT, UX
MOIOLIEE NECUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

YrieBonpl: cocTa, Kiaccudukanus yrieBo1oB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
IOPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJICKYJIbI, (PU3NUYECKUE M XHUMHUYECKHE
cBoiicTBa (B3aumozeiictue ¢ ruapokcuaom meau(ll), okucienne aMMuadHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHUE, OpOXKEHUE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJC, NMPUMECHCHHE,
ouonornueckas poib. DorocuuTe3. PpyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmana U LeJTI0I03bI.
®du3nueckue U XUMHUYECKUE CBOMCTBA Kpaxmaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCIIEpUMEHTAIbHbIE METO/bl W3Y4Y€HHs BEIIECTB W MX MPEBPALICHUIN: NPOBEJICHHUE,
HAOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIC
peakluy OJIHOATOMHBIX CHUPTOB (OKHcieHue 3TaHona okcugoMm wmeau(Il)), MHOroaroMHbIX
cnupToB (B3aumopeiictBue mmnepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepedpa(l) u ruapoxkcunom meau(1l), B3aumoaeiicTBue kpaxmana
C M0JIOM), TIPOBEJICHNE TTPAKTUYECKONU PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Bbuncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIM4YecTBa
MCXOJHOIO BEIIECTBA WIIM MTPOAYKTA PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN).

A3oTcozeprkaliie OpraHn4eckiue COeIMHEHN.

AMUHOKHUCIOTHI Kak aM(OTepHBIE OpraHuveckue coennuenus. Gu3ndeckne 1 XUMUIECKIE
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). bHojormueckoe 3HaUeHHE AMHHOKHCIOT.
IMenTuael.



benku kak npupoaHBIE BBICOKOMOJEKYJSIPHbIE coeAuHeHus. [lepBuuHas, BTOpUYHas U
TPEeTUYHAasl CTPYyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

OKclepUMEHTAlIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX MpEBpalleHuil: HaOIoAeHuEe U
ONUCaHHE JEMOHCTPALlMOHHBIX OIBITOB: JI€HAaTypalus OCJIKOB IpU HarpeBaHHM, I[BETHBIE
peaxiu 6enKoB.

BbicokoMoIeKyIsIpHBbIE COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKyisapHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJIMMEPU3ALIHS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJILHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
0o0pa3aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak H
HOHATUH, ABISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-Hay4yHbIE IIOHATHS: SIBJIEHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KJIacCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHUE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

dusnka: Matepus, YHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELECTBA, (PU3MUECKUE BETUUUHBI U €TUHHILIBI UX
U3MEpEHMUS.

Buonorus: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABI, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nuIeBble MPOTYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUs, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUECKHE MTPENapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
ObLIASA U HEOPTAHHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XUMMHU

XuMHUECKUH ayeMeHT. AToM. Sapo aroma, H30TONbI. ODIJIEKTPOHHAas 000JI0YKa.
DHEpPreTUYeCKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTamH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacnpeneseHns 3JeKTPOHOB MO OpOUTaIsiM B aTOMax 3JEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
DNeKTpOHHAsE KOH(MUTYpAIIHS aTOMOB.

Ilepuonnueckuit 3axkoH u llepuoguyeckas cucrema xumuuyeckux sinemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanuyuecKkoil CHUCTEMBbl XHUMHUYECKUX
sneMmeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIESCTB
1o rpynnam 1 nepuojam. 3HauyeHue NepruoIuIecKoro 3aK0Ha B pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJEHTHAas
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJECHTHOMN



XUMUYECKON CB3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DneKTpooTpUulaTeNbHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI K AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. VMICTUHHBIE U KOMIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coegnHennii. HomeHkaaTypa HEOpraHn4ecKux BEIIeCTB.
['eneTnyeckas CBA3b HEOPraHWYECKHUX BEILECTB, IPUHAICKAIUX K PA3IUYHBIM KJIACCaAM.

Xumnueckas peakuus. Kiaccupukamus XMMHYECKUX peakIuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMsS U MpEBpaICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMble pEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSSHUE XUMUYECKOIO PaBHOBECHS.
[Ipunnun Jle [laTense.

OnekrponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHAas, IICIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEepUMEHTAIbHbIE METOJbl M3YyYECHHS] BEUIECTB M WX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «llepromnueckas cucrtema xumuueckux syeMeHtoB J[. M. MenneneeBay, u3ydeHHE
MoJiele KpUCTAJUIMUECKUX pelEToK, HaOIIofeHHe M ONHUCaHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATLHOIO MHAMKATOPA, PEaKlUU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKONW paboThl «BiusHUe pazmuyHbIX (PaKTOpoB Ha
CKOPOCTh XUMHYECKOU pEaKII.

Pacuérnbie 3a1aun.

Pacuérsl 10 ypaBHEHUAM XUMHUYECKUX PEAKLUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€THI C UCIIOIB30BAHUEM ITOHATHS «MACCOBas 10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [Tonoxenue HemeTtauioB B [lepuoanuecko cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOGHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMeEpe KUCIopoa, cepbl, hochopa u yriiepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS1) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHECHUN ).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHU.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB [l.
U. MenaeneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JI0YE€K aTOMOB MeTaiioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEWIINX METAJUIOB (HATPUH, KaJWi, KajabIUid, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

O611me cocoObl moyueHHs! MeTaJI0B. [I[puMeHeHne MEeTalsIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJABl H3YyYEHHsI BEIIECTB M UX IMPEBpAIlCHU: H3ydeHUe
KOJUIEKIIUU «MeTasibl U CIUIaBb», 00pa3lioB HEMETAIIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HAOIO/ICHUE W ONHCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJEHCTBUE



TUAPOKCUAA ATIOMHUHHMS C PACTBOPaMM KHMCIIOT U LIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METAaJIJIOB).

Pacuérnbie 3amaun.

PacuéTsl Macchl BelecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
WK 00bEMY OJJTHOTO U3 yYaCTBYIOIIMX B PEaKIUH BEIIECTB, PACYETHI Macchl (00bEMa, KOIUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumMun B 00€CTIEUeHUH YKOJOTHYECKOMN, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTHH MeAULIMHBL. [[oHATHE 0 HAy4YHBIX METOIaX ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenus 06 0OIMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO OTYYEeHHU s BAXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEHIECTB M MAaTEPHAJIOB: BAXKHEHIIME CTPOUTEIBbHBIE MaTEpHalIbI,
KOHCTPYKLIIMOHHBIE MaTe€pUaibl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHaibl [UIsl DJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEpAJIbHBIE YI00pEHUSI.

XuMHs M 3[I0pOBbE YEJIOBEKA: IPaBUJIa HCIOJIBb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 MCIOJIb30BAaHU NIPENapaToB ObITOBON XMMHUU B TOBCETHEBHOMN JKHU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3y4eHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KAaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH,
TaK WU NOHSTHH, SABISAIOIUXCA CUCTEMHBIMU JJI OTIAENBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIHEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, SABIICHUE.

®usnka: Marepus, dHEPrus, Macca, aroM, JJCKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOIl,
PaZnoOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, (PU3NYECKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHums3M, 3KocHcTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoJIorHs: XMMHYECKasl IPOMBIIITIEHHOCTD, METAJLTYprHsl, IPOU3BOJICTBO CTPOUTENBHBIX
MaTEepUaNOB, CENIbCKOXO3SMCTBEHHOE  TPOM3BOACTBO,  IUUIIEBas  IPOMBINIICHHOCTD,
(bapmanieBTHUYEeCKas ~ NPOMBILIUIEHHOCTb,  NPOU3BOACTBO  KOCMETMYECKMX  IpenapaTos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepuaios, AIIEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIMIMMUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOM sl pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yIbTaTOB OCBOCHHUS MPEAMETa « XUMUSD» HA YPOBHE CPEIIHETr0 00IIero 00pa30BaHUs BbIIEICHbI
CJIETyIOIIHNE COCTABIISIOIINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

HAJIMYUE MOTUBALIUU K 00yYEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIINXCS PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3zoBaHus;

HaJIMYue TMPABOCO3HAHUSA DKOJOTUYECKOM KyJIbTYpbl M CHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIE IJIAHBI.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETA « XUMUSD) TOCTUTAIOTCS B €IMHCTBE YICOHOM
¥ BOCIHUTATEIbHOM JIEATENHHOCTH B COOTBETCTBUU C I'YMaHHUCTUYECKHUMH, COLUOKYIJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJeallaMd POCCUHUCKOrO Tpa’kJaHCKOro oOIIecTBa,
OPUHITHIMU B OOIIECTBE HOPMAaMH M MpPaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIOMIMMHE IMPOIIEcCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHS IMYHOCTH 00YYaIOIIHXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT cOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUYECKON JIEATEIBHOCTH 00yYaoIUXCsl IO pealln3aliy MPUHSATHIX
B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamxaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

NPEACTABICHUS O COIMAIBHBIX HOPMAaX W MpaBUjaX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJIN3E Pa3INYHBIX BHJIOB YUCOHON AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleAHI0 OTE€YECTBEHHOMU
XUMUH;

YBOXEHHUSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYCCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MMPAKTUKOB;



MHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHajlu3e
nH(GOpPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHBIE C XUMHUUYECKUMH SBJICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELIECHUs], OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJCHUE U MOCTYNKA CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJAOBOM JI€ATEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIHHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaAIUAX, YTPOKAIOIIKX 3/I0POBbIO U )KH3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HAapKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIICKONW JIESTEIBHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JESITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWU TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO TPOGEcCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHUH;

YBa)XEHUSI K TPYLy, JIOJSIM TPy1a U pe3yjIbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYaIbHOH TPAeKTOPHH 00pa3zoBaHus, Oyayiien
npodeccuu U pearu3ainui cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IK0JI0rM4ecKOro BOCIMTAHUSA:

9KOJIOTMUYECKH IIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AJIbHOTO XapaKkTepa SKOJIOTMYECKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TTPUPOJAHON U COLIMATIBHOM CpEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BaHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MPEeaNpPUHUMAEMbIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PA3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpPbl, OIbITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHOU MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMs €€ posn B (HOPMHUPOBAHUU
palMoHaAIFHOTO HAYYHOTO MBIIIJICHUS, CO3[JaHUU LIEJOCTHOTO MPEICTABICHHS 00 OKPYXKAroIEeM
MHUpE KaK O €AMHCTBE IPUPOABI M YEJIOBEKA, B TO3HAHUM IMPHUPOAHBIX 3aKOHOMEPHOCTEW U
peleHnH MpodsieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMMHUH JJsl COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpBI, PELICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
00eCreyeHn! YCIOBUI YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 4YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’KAIOIIEro MHUpa U IMPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHUs JenaTb 000CHOBAaHHbIEC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NOJTYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peleHHsl TpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO M UCCIIEN0BATENIBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM IO XMMHHM B COOTBETCTBUM C IKHU3HCHHBIMU
MOTPEOHOCTSIMH,

MHTEpeca K OCOOCHHOCTSIM TPY/ia B Pa3JInYHbIX cepax mpodecCHoHaANbHOM AeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHS YYe€OHOTO TNpenMera «XuUMHsS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHaYYHbIe TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U criennUKy METOJOB MTO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpTHs, SBJICHUE, MPOIECC, CUCTEeMa, Hay4YHBIH (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOpHS, HCCIEA0BaHNe, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHe);

YHUBEPCAILHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
perynsaTtuBHbIC), obecrneunBarone (opMUpOBaHHE (YHKIMOHATBLHOW TPaMOTHOCTH |
COITMATbHOM KOMIIETEHITUN 00yJaroITuXCs;

CHOCO6HOCTB 06y‘-IaIOH_[I/IXC$I HUCIIOJIB30BATh OCBOCHHBIC MG)K,Z[I/ICL[I/IHHI/IHaprIG,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblE y4yeOHbIE ACWCTBUS B I03HABATEIBHOH H
COIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMUA YyUeOHBIMHU
IIO3HaBaTCJIIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I 148 per YIATUBHBIMHA I[eﬁCTBHHMH.

OBiajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSTENIbHO (OPMYJIUPOBATh W aKTyaJIM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OHpGI[eJBITB noeian ACATCIbHOCTU, 3aJaBas HapaMeprI 148 KpI/ITepI/II/I X AOCTHUXKCHHA,
COOTHOCHUTD PE3YJbTaThI ACATEIHHOCTH C MIOCTABICHHBIMU IEIISIMU;



UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbBIACIATH
XAapaKTCPHBIC TIPU3HAKU OOHATHH WU yCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINC IMOHATHA IJIA OGBHCHGHI/IH OTACIIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XMMHUUECKUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTD JIOTUYCCKUC PACCYIKICHUSA (I/IHI[yKTI/IBHBIe, ACAYKTUBHEBIC, I10 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M NPOTHUBOPEUUSI B pacCCMaTPUBAEMBIX SIBICHUSAX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUEHUS;

PUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOJb3YEeMble B XMMHUH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJH, IPE0O0Pa30BhIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TpUd pPELHIeHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIEC MOJENIbHbIEC IPEICTABICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEaKLUH.

2) 0a30BbIe HCCIeA0BATENbCKHE el CTBUS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUHOTI'O MMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAHUS, HCIOJB30BaTh IIOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIupoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKONW MCCIIEIOBATEILCKOW W TPOEKTHOW JICSITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) pa6orta ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJIsIpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HWHTepHera),
aHaATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB U (HOPM NPEICTaBICHUS, KPUTHYECKH OLEHUBATD
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U O0TOOpe
uH(popMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHbIX TOUCKOBBIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpencraBieHus HHGOpPMAIH (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpEACTBAa INpU pPaboTe C XUMHYECKOU
uHpoOpMaluell: MPUMEHATh MeEXKIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CUMBOJIBI, (hOopMyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHne YHHBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH e CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAae€MOW TEMbI B XOJI¢ JHAIOTa W/WUIN JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAIel Pe3yNbTaTOB IO3HABATEIFHON AEATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanmu3anuy y4eOHOTo TMpoeKTa W (HOPMyIHMPOBATh BBIBOABI IO pE3yJabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN Iy TEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKACHUS 1 0OMEHa MHCHHUSMH.

OBJiajieHNe YHHBEPCAIbHBIMH PeryJsTHBHbIMU J1eHCTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUM HpPHU BBIMOJIHEHWH YYEOHBIX M HCCIIEIOBATENBLCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHUs ¢ YUETOM IMOJIyYE€HUS! HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEITEIIFHOCTH Ha OCHOBE CAaMOAHAJIN3a U CAMOOICHKH.

INNPEAMETHBIE PE3YJIBTATDI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPAKAOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHUH B TIO3HAHWH SIBJICHUA TPUPOJIBI, B POPMUPOBAHUU MBIILICHUS U
KyJbTYpbl JINYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pelieHus
MPAKTUYECKUX 3a7ad M HSKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpeliE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BAIGCHTHOCTb,
JMEKTPOOTPHUIIATENIHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH OO0BEM, YIVIEPOJHBIA  CKEJeT,
GbyHKIIMOHATBHAS TPYyMIa, paguKai, HU30MepHs, U30MEephl, TOMOJIOTHUYECKUN psif, TOMOJIOTH,
YTJIEBOIOPOABI, KUCIOPOA U a30TCOAEPIKALIUE COCIUHEHUS, MOHOMED, NOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEIMHEHHUS ); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHNYeCKUX
BemectB A. M. bytnepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKUE 3HAHMS, JIeXKAllhMe B OCHOBE MOHUMAaHUSA
MPUYMHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUIECKUE CBEJICHUS O CBOHCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAaHNN BaKHEUIINX OPraHUYEeCKUX BEIIECTB B ObITY
Y IPAKTUYECKOMN JEATEIBbHOCTH YEI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MMOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILCHUI OPTraHUYECKUX COCTMHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCHOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISi COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYJT OpraHNYECKUX BELIECTB
U YpaBHEHUM XMMHYECKUX PEaKLUM, U3rOTABIMBATH MOJEIM MOJIEKYJ OPraHMYECKUX BEILECTB
JUTSL WILTIOCTPALMK UX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HUX COCTaBY M CTPOGHHUIO K OINpEAeiIEHHOMY KiacCy/Tpylmne COeAnHEHHUH
(YyraeBoZopodbl, KHUCIOpOJI M a30TCOACpXKAIUEe  COCIUHEHHs, BBICOKOMOJICKYJISIPHBIC
COCIMHCHMS), NTaBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Taxxke



IPUBOJIUTH TPUBUAIBHBIE HA3BaHUs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIUJIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (eHON, (OopMaibACTHA, aleTaabAeThi, MypaBbUHAsS
KHCITIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOK03a, (hPYKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TJIUIUH);

c(OpMHUPOBAHHOCTh YMEHHMS OMNPEAENATh BHUAbl XMUMHUYECKOH CBS3M B OPraHUYEeCKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemectB A. M. bytnepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH Pa3IUIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTan, 2TaH, STWICH, TPOMWICH, areTwieH, Oyraaues-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJ, ATaHOJ, STHJICHTJIUKOJb, INIMLIEPHH, (EHOJ, aleTalbIeru, MypaBbuHas U yKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, AMHHOYKCYCHas KHUCJIOTa), WJUTFOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHCHHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHid C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTb MCTOUYHUKH YIJIEBOJAOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), cHOocoObl MX MepepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB MEPEepadOTKHU;

c(OpMUPOBAHHOCT YMEHUU MPOBOJUTH BBIYUCIECHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA HIIM MPOAYKTa pEaKiu 110 U3BECTHBIM Macce,
00BEMY, KOTHUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MIPOYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHUI BIA/IETh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIONb3YEeMbIX B XHMHUU MpPU M3YyYEHUU BEIIECTB M XUMHUYECKUX SBJICHUMN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), WCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHIX, CBI3aHHBIX
C BEIIECTBAMU U MX MIPUMECHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBHUJIa MOJB30BAHUS XUMUUYECKOW TOCYI0N U
1ab0paTOPHBIM 000PYIOBaHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIAHUPOBATh U BBIIOJHATh XUMHYECKHNA HKCICPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyUYE€HUE ITHIIEHA U U3y4YEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIINN OPTraHUYECKUX BEIIECTB, IeHAaTypalus O€IKOB IpU HArPEBaHUH,
[[BETHBIC peakinu OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MIaCHOCTH MPU 0OpaIieHun
C BeIIECTBAMH U JaOOpaTOpPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3yIbTAaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHHUIl COOTBETCTBYIOLIUX peakuui u (opMylIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH0 HH(OpMaImio,
MOJTy4aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CPEICTBA MaccoBOl nH(popmaiuu, IHTepHET U ApYyTUX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBe/eHNA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHMs] CBOEro 3/I0pOBbA U
OKpYXKaroIllel TPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAenEéHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEJOTBPAICHHUS] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
Yell0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrpPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAX IMO3HAHUA BCIICCTB U XUMHWYCCKUX }IBHGHI/Iﬁ;

JJIs1 CIICTIBIX U CJIaGOBI/I,Z[}IH_II/IX 06yan0H1ch;1: YMCHUC HUCITOJIB30BATh peﬂbe(bHO-TO‘Ie‘IHyIO
cucteMy o6o3Hauenuii JI. bpaitns nis 3anucu XxuMmudeckux Gopmyi.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHnueckas XUMHUs» OTPaXKaloT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN: O XUMHYECKOU COCTABIISAIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWH SIBJICHUA TPUPOJIBI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOIUMOW [UIsl pelleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BIIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUN DTIEMEHT, aTOM, H30TOI, S-, P-, d- AIEKTpOHHBIE OPOUTAT aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIE O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyecKkas, BOJOPOAHAA),
KpUCTAJUIMYECKasi  pemIéTka, TUIMBl XUMHYECKUX  PEaKIHil, pacTBOp, 3JIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs AUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakliii, XUMUYECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI AIEKTPOIUTUIECKOM
nuccounanuu, nepuoandeckuit 3akon JI. M. MenpgeneeBa, 3aKOH COXpaHEHUsS] MACChl BEILIECTB,
3aKOH COXPAHEHHUS U NPEBPALLCHUS HHEPTUU NMPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHMUS, JEKallhe B OCHOBE MOHUMAaHUS
NPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH M 0€30IacCHOM HCHOJb30BaHUU Ba)XKHEUIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY U MIPAKTUIECKON ACITETLHOCTU YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTaHABINBATH
UX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHATUSA MPHU OMMCAHUU HEOPraHUYECKHUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMynl BeMIECTB W YypaBHEHUH XHMHUYECKUX PEAKIUH, CHCTEMaTHYECKYID HOMEHKIATYpPY
(IUPAC) u TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKMX BeEIIeCTB (yrapHbI Tas,
YIJIEKUCHIBIA a3, aMMHaK, raiméHasi M3BECTh, HEraml€Has H3BECTb, NMUTHEBAas COJA, NMUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJl XMMHUECKOH CBSI3H (KOBaJCHTHAsI, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAUHEHHSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJspHas, MOHHAas, METa/NIMuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJJIEKHOCTh HEOPraHMUECKUX BEIIECTB
[0 X COCTaBY K OINpeAeIEHHOMY KJIacCy/TpyIile COeIMHEHUN (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIIHH;



c(OpPMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHnneneeBa, HCIONb3Ys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHYECKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHUYECKHX OJJIEMEHTOB U UX
COEMHEHMH Mo nepruoaaM u rpynnam [lepuoanyueckoil cucTeMbl XUMUYECKHUX 3eMeHToB [, U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIJIACCOB, MOJITBEPXKJATh CYIIECTBOBAHHWE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYECKMMH BEIeCTBAMHU C IOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMIHbIM
npu3HakaM (YHCIIy W COCTaBy pEarupyronmx BEHIECTB, TemIoBoMy d(dekry peakuuw,
M3MEHEHUIO CTENeHEH OKHUCICHUS 3JIEMEHTOB, 00PaTUMOCTH peaKklii, YHaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPABHEHUS PEAKIMNA PA3IMUHBIX TUIIOB, ITOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEAaKIM MOHHOTO OOMEHA, YUHMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BELIECTB, pAacCHO3HABaThb ONBITHBIM NYTEM MOHBI,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii IoCcpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OajgaHca ITUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOLIECCHI, JIEKaII[Ie B OCHOBE
NPOMBIIIJICHHOTO TIOJXY4YEHHUS CEpHOW KHCJIOTHl, aMMHakKa, a Takxke C(HOPMHPOBAHHOCTD
npeacTaBieHuid 00 OOMIMX HAYyYHBIX MPUHIMIAX U JKOJOTHYECKUX MPOoOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHUYECKUX
pEaKIMIX, MAacChl BELIECTBA I 00bEMA Ia30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TEIUIOBOTO 3((deKTa peakiu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILICHUS U COXPAHEHUS YIHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUECKOW MOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHCYTCTBUU KaTallM3aTopa, OINpEAETICHHUE Cpeiabl
pPacTBOPOB BELIECTB C MOMOIIIBIO YHHUBEPCATBHOTO MHIUKATOPA, BIUSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIC pEaklUM Ha
cynbdar-, kapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHBIX
3amady no temaM «Mertamiby U «Hemerannel») B COOTBETCTBHMM C IIpaBWJIAMU TEXHUKH
0€30MaCHOCTH MPH OOpAIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, IIPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakuuii ¥ GopMyIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;



c(OpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
II0JIy4aeMYI0 U3 pa3HbIX HICTOYHHUKOB (CpeJCTBa MacCOBOM KOMMYHUKaIMH, IHTEpHET 1 1pyTrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBMiIa SKOJIOTUYECKH IIeJIeCO00pa3HOTro
MOBe/IeHHs B OBITY M TPYAOBOI JEATEIHHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYXaloIlleil MPUPOIHON Cpebl, OCO3HABATH OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX BEIECTB, MOHMUMasA cMbIca mokasartesns [1/1K, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEJOTBPAIIEHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00YUaIOMIUXCSI: YMEHUE HCIIONIb30BaTh PENbe(hHO-TOUCUHYIO
cucremy o6o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.
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MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUH

1.1

CdopMupoBaHHOCTH MPEACTABICHUN O XUMHUYECKON COCTaBISIONIECH
€CTECTBEHHOHAYYHOW KApTHHBI MHpA, POJIM XUMHHM B MO3HAHHU
SBJIEHUN MPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHHUsT TPAKTHYECKHX 3a/7a4 U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOJIHOM Cpejie

1.2

Bnagenue cucremMoll XUMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIIre TTOHSTHUS (Monexyna, BAJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBA3b,
MOJIb, MOJISIPHAs Macca, MOJISPHBIA OO0BEM, YTIEPOMHBINA CKEIET,
GyHKIIMOHANBHAS  TPYMNa, paaudKal, HW30MEpHus, HU30MEpHI,
TOMOJIOTUYECKUW pPANl, TOMOJIOTH, YTJIEBOJAOPOJAbI, KHUCIOPOI- U
a30TCo/epIKaIINEe COCTUHEHUS, OMOJIOTHYECKN aKTHBHBIC BEIIECTBA
(YrieBobl, XKHUPHI, OETKH), MOHOMEP, TIOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHUs1); TEOPUU U 3aKOHBI (TEOpHs
XUMHYECKOTO CTPOCHHS OopraHuYeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKUMA S3BIK XHUMHH, (HAKTOIOTHUECCKUE
CBEICHHMSI O CBOWMCTBAaX, COCTaBe, IMONYYCHHMH U 0O€30MacHOM
WCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHMYECKUX U OpPraHuYeCKUX

BE€IICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKaA

1.3

ChopMupoBaHHOCTH yMEHHUH BBIIBIATH XapaKTEPHbIE MPU3HAKU
NOHATHM,  yCTaHABJIMBATH HMX  B3aMMOCBA3b,  HUCIIOJIB30BaTh
COOTBETCTBYIOIIUE IOHATHUS IIPU ONMCAHUU COCTaBa, CTPOEHUA U

MPEBPALLEHUI OPraHUYECKUX COEIUHEHUIN

1.4

c(OPMHPOBAHHOCTh YMEHUH HCIIOIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUISL COCTABJIEHHS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHoOW) (OpPMYJT OPraHWMYECKUX BEIIECTB W ypaBHCHHI
XUMHYECKMX  PEaKIMid,  HW3TOTaBIMBATh  MOJEIH  MOJICKYI
OpTraHU4YCCKUX BCIICCTB JIA HIUIIOCTpAaOUM HX XHUMHUYCCKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU A




1.5

ChopMupoBaHHOCT yMEHHUH YCTaHABIMBATh HPUHAMIEKHOCTD
HN3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy U CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpynme) coeauHeHu# (yTieBOAOPOJIbI,
KHCJIOPOA M a30TCOJCPIKALINE COCITUHEHHSI, BRICOKOMOJICKYJIISIPHBIC
COGI[I/IHGHI/IH), JaBaThb UM Ha3BaHUs 10 CHUCTEMaTU4YECKOU

HomeHknarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHS OMPEACTSATh BUIBI XUMHUUECKON CBS3H B

OpPTaHHYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIE)

1.6

ChopMupoBaHHOCTH YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOpUHU
CTpOCHHUsI opraHnnyeckux BemecTB A.M. byTtiepoBa miis o0bsICHEHHs
3aBHCHUMOCTH CBOWCTB BEILECTB OT MX COCTaBa U CTPOEHMs; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

VYraesogoponbl.  Kucnopoacoaepkamue ©  a30TCOAEpKallUe

OpTraHU4YCCKUC COCIUHCHU . BBICOKOMOJIGKyJIHpHBIe COCOAUMHCHUA

2.1

ChopMupoBaHHOCTH YMEHHMH TNPHUBOAMTH TPUBHUAIbHbIC HAa3BaHUS
OTJENIBHBIX OPraHUYECKHX BELIECTB (ITWJICH, MPOIWIICH, aleTHIICH,
STWJIEHIJIMKOJb, TIULEPHUH, (QeHous, (popManblieruy, ameranbIerus,
MypaBbHHAs KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBas KHCJOTA,
CTeapHHOBAas KHUCIIOTa, INI0K03a, (pyKTo3a, Kpaxmal, ILeUII0JI03a,

TJTUIIMH)

2.2

CdopMupoBaHHOCTh YMEHUU XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHWYCCKHUC CBOﬁCTBa TUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BeEIIeCTB (METaH, 3TaH, 3TUJICH,
MPOMWIICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, GeHzod,
METaHOJ, ITAHOJ, STUJICHTIUKOJIb, TIUIEPUH, (DEHOI, alleTaIbICT /I,
MypaBbUHAs M YKCYyCHasl KHCIIOTBI, TJIFOK03a, Kpaxmall, [eJUII0I03a,

AMHUHOYKCYCHasl KHCIJIOTA)

23

ChopMupoBaHHOCTh YMEHUSI HIUTIOCTPHPOBATH T€HETUYECKYIO CBSI3b
MEXAY TUIUYHBIMA IPEACTABUTEISAMU  PaA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILECTB YPaBHEHUSIMHU COOTBETCTBYIOLIUX

XUMHUYECKHX PEaKIuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

24

ChopMupoBaHHOCT ~ YMEHHMS ~ XapaKTepU30BaTh  UCTOYHUKHU
YIJIEBOAOPOAHOTO ChIpbs (HE(Th, MPUPOAHBINA Ta3, yroib), CIOCOOBI
UX T[epepaboTKM W MPAaKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKH

XUMHA U KU3HL. PacuéTrl




3.1

CdopMupoBaHHOCTH yMEHUW BJIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO MO3HAHUS, UCIOIb3YEMBIX B XUMUU
IpU W3YYCHUU BEIIECTB W XHMHUYECCKHX sIBICHHN (HaOJroieHue,
U3MEpEHUe,  OKCIIEPHUMEHT,  MOJICIMPOBAHUE),  HCIOJIH30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAHWUS MJI1 TPUHATUS pEHICHUA B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUAX, CBSI3aHHBIX C BEIIECTBAMU M UX

IMPUMCHCHUEM

3.2

CdopMupoBaHHOCTE yMEHUU COONIOAATH TPaBHJIA IOTH30BAHUS
XUMUYECKON TMOCYyAOU M JTA0OpaTOPHBIM O0OPYIOBAaHWEM, a TAKKE
npaBuiIa OOpAIICHHs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKITHSIMA

10 BBIIIOJTHCHUIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTH ~ YMEHUW  TUIAHUPOBAaTH ¥ BBITIOJHSATH
XUMHUYECKHH SKCIEPUMEHT (IIPEeBpAIEHUS] OPTaHUYECKHX BEIECTB
IIpU HArpeBaHWM, NOJIyYEHHE OSTUJICHA M H3Y4YEHUE €ro CBOMCTB,
KAUECTBEHHBIC pEAaKUUU OPraHMYECKUX BEUIECTB, JCHATypalHs
0ETIKOB NMpHU HarpeBaHUH, LIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH 0€30MaCHOCTH MPH 0OpaIlEHUH C BeIIECTBAMU
U J1a0opaTOpHBIM O00OPYIOBAHHMEM; IMPEACTABIATh PE3YJIbTaThl
XMMHYECKOTO JKCllepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil u (GopMyInpoBaTh BHIBOABI Ha OCHOBE

9TUX PC3YyJIbTATOB

3.4

ChopMupoBaHHOCT, ~ YMEHMH  TPOBOJUTH  BBIYMCIEHUS  TIO
XUMHUYECKHM YPaBHEHUSAM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BElIeCTBa WJIM MPOAYKTa pEaklMHU MO H3BECTHBIM Macce, 00bEMy,

KOJIMYECTBY OJHOTO M3 UCXO/JHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN)

3.5

CdopMHupoOBaHHOCTH YMEHUH KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH()OPMAINIO, MOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoil nH(popMalu, cetb IHTepHeT u 1pyrue)

3.6

CdopMupoBaHHOCTE YMEHUN COONIOATh MpaBWJIa 3KOJOTUYECKHU
11e51eco00pa3Horo MOBEACHUS B OBITY M TPYAOBOM JESITEIHHOCTH B
LENAX COXPaHEHUs] CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl, 0CO3HABATh OMACHOCTH BO3JEUCTBUSA Ha >KUBBIE OpPraHU3MBbI
OINpeAEIEHHBIX OPTaHNYECKUX BELIECTB, IOHUMAs CMBICII [T0OKA3aTeNs
[IAK (npenenbHO JONMYyCTMMOM KOHLEHTpPAlMU), TOSCHATH Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPALCHHUS] UX BPEIHOTO

BOBI[CﬁCTBPIH Ha OpraHus3M 4Yc€JIOBCKa

11 KUIIACC




Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIFOYACT:
OCHOBOIIOJIATalONIME  TMOHATHS  (XMMHYECKUH  3JJIEMEHT,  aToM,
ANIEKTpOHHAsT 000JI0YKa aroma, §-, p-, d-dJIEKTPOHHBIC OpOWUTAIH
aTOMOB, HOH, MOJIEKYJia, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBLHOCTD,
CTETIEHb OKHUCIIEHUs, XUMHUYECKas CBA3b, MOJIb, MOJSIpHas Macca,
MOJISIPHBIM 00BEM, KpHUCTAIUIMYECKas] PEIIETKA, TUIBl XUMHUYECKUX
peaxiuii (OKMCIIUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHIOTEPMHUYECKUE, PEAKITUN HOHHOTO 00MEHA), PaCTBOP, SJCKTPOIIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIIUTUYECKAsT JHUCCOLMALIMS, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEaKIMHU, XUMHUYECKOe
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOIUTUYECKOMN
muccormanuu, llepuonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHUH,
(bakTOJIOTMUECKUE CBEIEHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU H
0€30MacHOM HCII0JIb30BaHUU BaXKHEHIIINX HEOPraHUYECKHX BEIIECTB B

OBITY U IPAKTUYECKOM AEATEILHOCTH YeIOBeKa

1.2

ChopmupoBaHHOCTh YMEHMI BBISBISATh XapaKTEpHbIE NMPU3HAKH U
B3aUMOCBS3b HM3YyUYEHHBIX MOHSATHUH, MPUMEHSATH COOTBETCTBYIOIINE
MOHSATUSA TPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHUX
BELIECTB M UX NPEBPAIICHMI; BBIABISATH B3aMMOCBS3b XUMUYECKUX
3HAHUU C HNOHSTUIMHU U MPECTaBICHUSIMU  JIPYTUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMM METOJAMU HAy4YHOTO IO3HAHHUS BELIECTB U
XUMHUYECKUX SBJICHHUNA (HAONMIOJeHUE, H3MEpEHUe, OSKCIICPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCTE YMEHHI ONpPEEISITh BAJICHTHOCTh U CTETICHb
OKHCJICHUSI XHMHMYECKHX DJJIEMEHTOB B COCIWHEHHMSX PA3IHMYHOIO
coCcTaBa, BHJ XHUMHUYECKOW CBSI3M  (KOBAJIGHTHAs, HWOHHAas,
MeTaJUIM4ecKasi, BOJIOPOJIHAS) B COEIMHEHUSX, TUIl KPUCTAJUTMUECKOU
PEHETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHasi, HOHHAs,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTH YMEHUII ONPEAETATh XapaKTep Cpebl B BOIHBIX

pacTBOpax HEOPTaHUYECKHUX COCITUHEHHUN




1.6

ChopMupoBaHHOCTH ~YMEHHMA  KJIACCU(PUUIUPOBATH XUMHUYECKUE
PEaKIMK MO PA3IMYHBIM MPU3HAKAM (YHCITy U COCTaBY pPearupyronmx
BEIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, H3MEHEHUIO CTeICHEH
OKHCIICHHSI ~ DJIEMEHTOB,  OOpPAaTUMOCTH  PEAKIHH,  YYaCTHIO

KaTaJlu3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTABISATH YpaBHEHHUS pPEaKIUi
pPa3JIMYHBIX THIIOB, IIOJHBIE W COKPAILIEHHBIC YPABHEHUS PEaKIUil
MOHHOTO OOMEHa, yYUTHIBAs YCIOBHA, NMPH KOTOPBIX ITH PEAKLUUU

UIYT 10 KOHIIA

1.8

CdopmMupoBaHHOCTH YMEHUHI MPOBOJUTH peaxkuuu,
MOITBEP K IAIOLIHE KauyeCTBEHHBIN COCTaB Ppa3IUYHBIX
HCOPTraHNYCCKUX BCUICCTB, PACIIO3HABATL OIBITHBIM HYTéM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECCTB

1.9

ChopmupoBaHHOCTH YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIHLHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHid

1.10

ChopmupoBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peakly OT pa3Iu4HbIX (PaKTOpOB

ChopMHUpPOBAaHHOCT, YMEHHH OOBICHATH XapaKTep CMEIICHUs
XHUMHAYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3ACHCTBUS

(mpunuun Jle [larense)

OOm1ast 1 HeOpraHuyecKasi XUMHS

2.1

CdhopMupoBaHHOCTh YMEHHI packpbiBaTh cMbich Ilepunomudeckoro
3aKOHa J.N. Menneneesa 51 JIIEMOHCTPUPOBATH €ro
CHUCTEMAaTU3UPYIOILyI0, OOBSICHUTEIBHYI0 M  IPOTHOCTUYECKYIO

byHKIII

2.2

ChopMHUpPOBAaHHOCT,  YMEHHMH  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOCHUE AaTOMOB XMMHYECKHUX OJJIEeMEHTOB |4  mepuoaos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMCHTOB JI.A.
MenpeneeBa, UCTIONB3YS MOHSATHUS «S-, P-, d-3TEKTPOHHBIC OpOUTATHY,
«9HEPreTU4YecKre YpOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUHN IO MEpHOoJaM U
rpynnaMm Ilepuogudyeckoit cucreMbl XUMUYECKUX 3ieMeHTOB JI.H.

Menneneesa

23

CdopmupoBaHHOCTE YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKMX BELIECTB Pa3IUYHBIX

KJIACCOB, TTOATBEPKJATh CYIIECTBOBAHNE TCHETUUECKON CBSI3U MEKITY




HCOPraHN4YCCKUMU BCIICCTBaAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTh YMEHMH yCTAaHABJIMBAaTh MPUHAJICKHOCTh
HEOPraHWYECKUX BEILIECTB I10 UX COCTaBY K ONPEAECIEHHOMY KIIACCY
(rpymnme) coenuHeHu# (TIPOCThIE BEIIECTBA — METAILIIBI M HEMETAJIBI,

OKCH/IbI, OCHOBAaHMSI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCHIBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHH HCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BELIECTB W YpPAaBHEHHHA XMMHUYECKHX
peakuuii, cuctematnaeckyro HomeHkiarypy (IUPAC) u TpuBnanbHeie
Ha3BaHUS OTJEJIBbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMMaK, TamiéHas H3BeCTb, HEram€Has HM3BECTb,

MUTHEBAs COJIa, MTUPUT U JIPyTHE)

2.6

CdopMupOBaHHOCTH YMEHUN XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHE CBOUCTBA HCOPTaHUYCCKUX  BCHICCTB  PA3JIMYHBIX
KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC TE€HESTUYECKOU CBI3U MCKOY
HEOPraHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  YpPaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CbhopMHPOBaHHOCTF ~ YMEHHMH  IUIAHMPOBAaTb W BBINOJHATH
XUMHAYECKHH SKCIIEPUMEHT (pa3iioKeHHuEe NepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTopa, ONpeesieHIe CPeIbl paCTBOPOB BEIIECTB
C TIOMOINBIO YHHWBEPCAIBHOTO HWHIMKATOpPA, BIUSHHUE PA3IHYHBIX
(haKTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIUH, PEaKIUN HOHHOTO
oOMeHa, KaueCTBEHHbIE Peakluu Ha Cylb(aT-, KapOOHAT- U XIJIOPHI-
aHMOHBI, HA KATHOH aMMOHMUSI, PEIICHUE YKCIIEPUMEHTAIBHBIX 33134
1o TemaM «Metams 1 « HeMeTamisny) B COOTBETCTBHH € ITPAaBUIIAMH
TeXHUKH O€30mMacHOCTH TpU OOpalieHud C BEHIECTBAMH W
na0opaTOpHBIM ~ O0OpYJIOBaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XMMHUYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (HOpMyIHpOBaTh BBHIBOJBI HA OCHOBE

3TUX Pe3yJIbTaTOB

2.8

ChopMupoBaHHOCTh yYMEHUH COONIOAATH TpaBWIIA TIOJTB30BAHUS
XUMUYECKON TMOCYyA0H M J1abOpaTOpHBIM 00OPYIOBAaHUEM, a TaKKe
npaBujIa OOPaICHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSAMHU

110 BBIIIOJTHCHHIO na60paT0prlx XUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEKAUTUE B OCHOBE ITPOMBIIUICHHOTO MOJIYYEHUs CEPHOU

KHCIIOTHI, aMMHUaKa, a Takxke chOPMUPOBAHHOCTh MPEACTABIECHUHN 00




06H_II/IX HAay4YHBIX TIpUHIOHIIAX W  3KOJOTHYCCKHX np06neMax

XUMHYCCKOTO IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAy4YHOW KapTUHbI MHpA, POJIM XUMUU B TIO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOM st
pelieHrsT TPAKTHYECKUX 3aJad M DKOJOTMYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3/I0pPOBBIO M IPHPOTHON Cpejie

3.2

CdopmMupoBaHHOCTH YMEHUHI KPUTUYECKHU aHaJIM3UPOBATH
XUMHAYECKYI0 MH()OPMALUIO, MOJyYyaeMyl0 M3 pa3HbIX HUCTOYHHUKOB

(cpeacTBa MaccoBOi KOMMYHUKalUMU, ceTb HTEpHET U Apyrue)

3.3

CchopMupoBaHHOCTb yMEHHUH CcOOMIONaTh MHpaBUJIA HKOJOTHUYECKH
11€J1ecO00pa3HOr0 MOBEACHHUS B OBITY M TPYJIOBOH JIEATEILHOCTH B
LEIAX COXPAHEHUs CBOETO 30POBbs U OKPYKAIOIIEH IPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh OIACHOCTh BO3JICHCTBHS HAa JKWUBBIE OPTraHU3MBI
ONpeAeNEHHbIX BEHIECTB, NOHWUMAas cMbica Tnokazarens 1K,
ITIOACHATH HA anMepax CHOCO6BI yMeHbI_HeHI/IH 158 Hpe,Z[OTBpaH_IGHI/I}I nux

BpCAHOIO BO3HeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

3.5

ChopmupoBaHHOCTH ~ yMEHHI  MPOBOJUTH  BBIUYUCICHHUS  C
HCIIOJIb30BAHNUEM IIOHATHUS «MAaccoBas J0JIsI BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUHN Ta30B MPU XUMHUYECKHX PEAKIUSIX, MacCChl
BelIeCTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO W3 YYacCTBYIOUIMX B PEaKIMH BEIIECTB,
TEIUI0BOro 3 peKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MACChI

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SDHEPTUU




IMPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1

TeopeTnuecknue OCHOBBI OPraHMYECKON XUMHH

1.1

[IpenMer opraHuyeckoil XuMuu: €€ BOSHMKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuanoB. Teopusi CTPOECHUS] OpPraHUYECKHUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykrypHble (OpMYJIBl OpraHWYECKHX BellecTB. ['omornorus, wuzomepus.
XuMHYECKasl CBsI3b B OPTaHMYECKUX COCIMHECHUSX — OJUHAPHBICE U KpaTHBIC

cBs3u. [IpencraBnenue o kiaccuuKanuu OpraHnIECKUX BEIIECTB

1.3

Homenknarypa opraHiuecKux COeANHEHH (CUCTeMaTHdecKas) U TPUBHAIILHBIC

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJIOTMYECKMH psiag. MeraH W 3TaH —
MPOCTEHIINE MPEACTABUTENHN AKaHOB: (pU3MYECKHe M XMMHUYECKUE CBOMCTBa
(peakuuy 3aMElICHHs] U TOPEHUs), HAXOXKACHHWE B IMPUPOJE, NOJIyUYEHUE H

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOECHHME, FOMOJIOTMUECKUN psA. DTWIEH U NPONUIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (pU3MYecKre M XMMHUYECKUE CBOMCTBa
(peakuuy TUAPUPOBAHUS, TaOTEHUPOBAHUA, THApATAllMM, OKUCJICHUS U

HOHI/IMepI/I3aI_II/II/I), MOJIYUCHUC U TPUMCHCHUC
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Ankanuensl: Oyrtaauesn-1,3 w merunOyramuen-1,3: cTpoeHue, BaKHEHUIINE
XMMHUYECKHE CBOMCTBA (peakuus nonuMepusanun). [lonyyenre CHHTETHYECKOTO

Kay4dyKa U PE3UHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTMUYECKHH psifl. ALlETHIICH —
NPOCTEUIINI TPEACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHE, (u3nyeckue u
XMMHUYECKHE  CBOMCTBAa  (peakluM  TIHAPUPOBAHUS,  [AJOT€HUPOBAHMS,

rupaTalnyy, TOpeHHs), HOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUeCKMEe W XUMHYECKHE CBOMCTBA
(peakuuy TaJOTr€HUPOBAHUS M HUTPOBAHUS), IOJIYYEHHUE U IPUMEHEHHE.
Tonyon: cocraB, cTpoeHHe, GU3MUECKHE M XUMHYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJyYeHHWE U MpUMEHEHue. TOKCHYHOCTb
apeHoB. ['eHeTnyeckas CBsI3b MEXIY YIVIEBOAOPOJAMH, MPUHAAISKALUMHU K

Pa3JINIHBIM KJIacCaM




2.6

IIpuponHbIE WMCTOYHUKM yINIEBOLOPOAOB. IIpuponHbli Ta3 U IOIyTHBIC
HedTsHbIe Ta3el. Hedth u e€ nmpoucxoxaenune. CrnocoOsl nepepadboTku HedTu:
MepPEeroHKa, KPEeKUHT (TEPMHYECKUH, KATATUTUYECKUM), TMUPOSn3. [IpoayKThI
nepepadoTku HeTH, X MPUMEHEHHUE B TPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOJYKTHI €r0 TepepadoTKu

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHUE,
¢u3nUecKkne U XUMHUYECKHE CBOWCTBA (pEaklUUU C AKTUBHBIMU METaJUIaMU,
rajJloreHOBOJIOPO/IaMU, TOpEHHUE), NMpUMeHeHHe. BoropoaHblie CBS3M MEXIY
MOJIEKYJIAaMH CITIUPTOB. /[elicTBHE MeTaHOIa 1 3TaHOJIa HA OPraHU3M 4YeJIOBEKA.
MHOroaToMHBIE CIUPTHL. ITUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pu3ndeckue
U XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO INEJIOYHBIMU METallJIaMH,
KauyecTBEHHAasl peakilisi Ha MHOrOAaTOMHbIE cHUpTHI). JleiicTBHe HAa OpraHu3M

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPHUHA U OTUJICHIJIUKOJIA

3.2

@®eHod: CTpOEHUE MOJIEKYJbl, (HU3MYecKue U XUMHYECKHE CBOICTBa.

Toxcuunocts denona. [Ipumenenue penomna
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Anpaeruipl ¥ KeTOHbI. DopMabIerui, aleTaibIeTul: CTpOeHHEe, (pu3nueckue
U XUMHUYECKHE CBOICTBa (peakuMH OKHUCJICHUS W  BOCCTAHOBJICHUA,

Ka4C€CTBCHHBIC peaKHI/II/I), MOJIYUCHUC U MTPUMCHCHUC
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OnHOOCHOBHBIE TpeieNbHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAst U YKCyCHas
KHUCJIOTBI: CTpOeHHE, (pu3nuecKkrue M XMMUYECKHe CBOMCTBa (CBOICTBA, o0IIMe
U Kjlacca KHCIOT, peakius STepupUKalMM), MOJyYeHHE M IpPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX

KHCIIOT. MBIJIa KaK COJIM BBICIITHX Kap60HOBI:IX KHCJIOT, UX MOIOIICC I[GﬁCTBHG

3.5

CrnoxHble 23QUpBl KaK MPOU3BOAHbBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYraeBojpsl: cocTaB, Kiaccu(ukanus yriaeBoJoB (MOHO-, TU- ¥ TOJIHCAXapU/Ibl).
['mroko3a — mpocTelmuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUSI MOJIEKYJIBI,
¢dusznyueckue M XUMHYECKHE CBOICTBa (B3aMMOJEIHCTBHE C TUIAPOKCHUIOM
menu(Il), okuciaeHne aMMuauHBIM  pacTBOpoM  okcupa  cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXK/ICHUE B TPUPOJE, IPUMEHEHHE,
ounosornueckas posb. Dorocunre3. OpykTo3a Kak U3oMep TIOKO3bI. Kpaxman
U 1eJUTI0J03a KaK MpUpoHble oauMepbl. CTpoeHHe Kpaxmalia U LEeJUTI0JI03bI.
dusnyeckue U XMMHMUYECKHE CBOWCTBAa Kpaxmaja (IMIpOJu3, KaueCTBEHHas

peakius C HOJIOM)

A3o0TcoepKalliie OpraHnyecKre COeIqUHEHUs




4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIe OpraHuyeckue coenuHeHus. Puszndeckue u
XMMHYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpUMepe INuIuHA). buonornueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku kak mNpUPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OENKOB:

TUAPOIN3, ACHATYpallis, KaueCTBEHHBIC PEaKIMK Ha OCIKH

BricokoMonekynsipHble COSMHEHUS

5.1

OCHOBHBIE TOHSATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJMMEpP,  CTPYKTYPHOE  3BEHO, CTEIEHb NOJMMEpU3alUd,  CPEIHSA
MoJIeKyJsipHast Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COCTMHECHUH — MTOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS

5.2

DKCHepUMEHTAIbHBIE METOJbl H3YyUYEHMs] BEIIECTB M MX MpPEBpallCHUM:
O3HaKOMJIeHHE C oOpa3uaMu TPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

rmacTMacc, kKayuykos. [lonydyeHre CHHTeTHYEeCKOTro KayuyKa U pe3uHbI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

XUMHUECKUH 371eMeHT. AToM. Sl1po aToMa, H30TOMBI. DIIEKTPOHHAast 000I0UKa.
DHepreTU4ecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpPOUTANH, S-, P-, d-DIIEMEHTHI.
OcobeHHOCTH pacipeeneHus JEKTPOHOB 10 OpOUTANIAM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTYpaIHs aTOMOB

1.2

Ilepuonnueckuii 3axkoH u Ilepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOAUYECKOT0 3aK0HA U [leproauueckoil cucTeMbl
XUMHYeCKHX d1eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMHU TMPOCTBIX U CIIOKHBIX BEIIECTB IO TPYIIaM M IEPHOJIaM.

3HaueHue MepruoINYECKOro 3aKOHa B pa3BUTUU HAYKU

1.3

CTtpoeHue BellecTBa. XHUMHUYECKas CBS3b. BHIbI XHMMHUYECKOW CBS3M
(KoBaJIeHTHasi HEMOJIApHAas M TMOJIIpHAs, HOHHAs, MeTauinuyeckas). VoHbI:
KaTHOHBI M aHHUOHBI. MexaHM3Mbl OOpa30BaHUS KOBAJICHTHOH XMMHUYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN ). BomopoaHas cBs3b

1.4

BaneHTHOCTb. DneKTpooTpULaTENIbHOCTh. CTENEHb OKUCIECHUS

1.5

BemectBa MOIEKYyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. 3aKOH IMOCTOSIHCTBA

COCTaBa BellecTBa. THUIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmeérku. llonstue o aucnepcHbIX
cucreMax. VMcTHHHBIE U KOJUIOUMAHBIE pacTBOpBL. MaccoBast 10Jis BELIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKHUX COCIMHECHU. Homenkiarypa

HCOPTraHNYCCKUX BECIICCTB

1.7

Xumuueckass — peakiusa.  Knmaccupukamus — XMMHYECKHX — peaknwid B
HEOPraHWYECKOW U OPraHUYECKOM XMMHUH. 3aKOH COXPaHEHUSI MACChl BEIECTB,

3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPIUU IIPU XUMHUUYECKUX PEaKLIMAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IHMUHBIX (PAaKTOPOB

1.9

O6parumbie peakiuu. XUMHUYECKOe paBHOBecHwe. MDakTOphl, BIUSAIOMNE Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponuTtrueckas auccouuanys. CunbHbIe U ciadble dnekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCNAsA, HEUTpanbHas, uienouHas. Peaxuuu

HOHHOTO 0OMeHa

OKHUCINTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKknuuun

Heoprannueckast xumust

2.1

Hewmeramnsl. [lonoxxenue HemetauioB B [lepuoandeckoi cucteMe XMuMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOeHHUsI aToMOB. Du3nveckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONUS HEMETAJJIOB (Ha MpUMEpe KHCIOPOJa,

cepsl, pocdopa u yriepona)

2.2

XVWMUYECKHE CBONCTBA BAXKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEpPHI, a30Ta,
dochopa, yriaepoma W  KpEeMHHUS) U HUX COCAMHEHUU  (OKCHIOB,
KHCJIOPOJICO/ICPXKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHui). [lpumenenue

BaXKHEUIIINX HEMETAJUIOB U UX COCIUHEHUN

23

Meramnel. [lonoxxenue meramnoB B Ilepronnyeckodl cUCTEME XUMHUYECKUX
anemenToB .. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0mue Gusudeckue cBocTBa MeTauIoB. CIlIaBbl METAILIOB.

DINIEKTPOXUMHUYECKUI PSJl HANIPSHKEHUH METAIIIIOB

24

XVWMUYECKHUE CBOMCTBA BAXKHEHIIMX METANIOB (HATpUM, Kallud, KalbIUH,
MarHui, aJlfOMUHUHN, [IUHK, XpOM, JK€JIe30, Mellb) U UX coeauHeHuit. Oomue

crocoObl Moy4yeHus: MeTajuioB. [IpuMeHeHrne MeTalioB B OBITY U TEXHUKE

2.5

I'eHeTmueckas CBI3h HEOPraHNYCCKUX BCUICCTB, IPUHAMJIC)KAIINUX K Pa3JIMYHBIM

Ki1acCaM

XUMHA U KU3Hb




3.1

Ponp xumMum B oOecnedeHHH SKOJOTHYECKOW, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIMHBL. [[OHATHE 0 HAyYHBIX METOAAX MO3HAHUS

BEIIECTB U XUMUYECKUX PEAKITUN

3.2

[IpencraBnenus 06 0OIMMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO MOTYYCHHUS
BOKHEHIINX BEHIECTB. YEJIOBEK B MUPE BEIIECTB M MATEPUATIOB: BaKHEHIIUE
CTPOUTEIIbHBIE MaTepuajbl, KOHCTPYKIIMOHHBIC MaTepHUaJIbl, KPACKH, CTEKIIO,
KepaMUKa, MaTepuaibl JUJIs 3JIEKTPOHUKHU, HAHOMATEpHUAbl, OPraHUYECKUe U

MHUHepaJIbHbIe YI00pEeHUs

3.3

XuMus u 3A0POBBC HYCJIOBCKA: IIpaBUJia HCHOJIb30BAHUA JICKAPCTBCHHBIX
npenapaToB, TMpaBwia OE30MaCHOTO WCIONIB30BaHUS IPEMapaToB OBITOBOM

XUMHU B HOBCCILHGBHOI\/’I KHU3HHU




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

Xummus, 10 kimace/ Pyasurtuc I'.E., ®enpaman @.1°., AkimonepHoe o0miectBo «M3marenbeTBo
«IIpocsemienue»
Xumus 11 knace I'. E.Pymsuruc, @.I'.®@enpamaH aKIMOHEPHOE OOIIECTBO M31ATEIBCTBO

"IIpocBenienue"

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

H.H. T'apa "Xumus" ypoxu B 11 xnacce, AO "IIpocsemienue".

[Toypounsie pazpaboTku ypokoB xumuu, iuaus Y MK Pymsutuc I'.E. 6a30Bb1it ypoBeHnb, AO
"IIpocBemnienue".

AM. Paneuxuit "/lunaktruueckuil Marepuan matepuan K ypokam xumuu 10-11 xmace" M.
"[Ipocemenue".

M.A Ps6oBa, Y.IO.Hesckas, P.B.JIunko «TecTrl mo xumuu 11 knacey, - M.: ODk3amen, 2019r.
H.H. I'apa, H.W. I'a6pycesa "3agaunnk ¢ momomtaukom" 10-11 kmacc.

A.M. Paneuxwuii "KonTtponbabie pabotsl mo xumun B 10-11 kmaccax" M. "IIpocsemienne".

IHUD®POBBIE OBPA3OBATEJBHBIE PECYPCbl U PECYPCbl CETHU
HMHTEPHET
bubmuoreka I{OK https://myschool.edu.ru/

http://www.chemnet.ru
lNazera «Xumusi» u calT a1t yuurtend «5 uay Ha ypoK XUMHUN»

komekiust LIOP: http://him.1september.ru

Enunas [Ipeamernas komnekuus « Xumusi» http://chem.rusolymp.ru

Oprannueckast XUMHUS: YJIEKTPOHHBINA YUEOHUK JIJISl CPETHEH IITKOJIBI



