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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHUsl pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOoBaHUH K pe3yabTaTaM OCBOEHUs (erepalbHON 00pa30BaTEIbHON MPOrPaMMBI CPETHEr0 O0IIETO
obpazoBanus (DOII COO), npencrabieHHbIx B DeepaabHOM TOCYAapPCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom KoHmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTtenpHbIX  opranuzauusax  Poccuiickoit ~ @enmepanuu,  pealu3ylIIUX  OCHOBHbBIE
o0Opa3oBaTeNnbHble MPOrPaMMBbI, U OCHOBHBIX MONOXKEHHH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuof 1o 2025 roma» (Pacnopsixenue IlpaBurenscrBa P ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MPOrpaMMbI 1O XUMHH, K ONpEAeNeHUI0 OOIIe cTpaTeruu
oOyueHUsl, BOCIIUTAHUS W PA3BUTHUS OOYYAIONIMXCS CPEICTBAMU y4eOHOTrO MpeaMera «XUMHUS» s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIENTyalbHble monoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JIeH, COJep)KaHus, pPe3ylbTaToB OOydeHUS U TPeOOBaHHI K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe 00pazoBaHue, MOTydacMOe BEITYCKHHKAMHU O0IIe00pa3oBaTeIbHON OpraHU3allHH,
SIBJSICTCS. HEOTHEMJIEMOW YacThi0 HUX o0OOpa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIUM 3TalloOM
pealiM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYLTUX
LEJTOCTHOW CHUCTEME XHMUYECKOTrO O0pa3oBaHMs. OTH LIEHHOCTH KAacaloTcs TIO3HAHUSA 3aKOHOB
IpUPOAbI, (POpMHUPOBAHUS MHUPOBO33PEHMSI W OOIIEH KyJIbTYyphl YENIOBEKa, a TAaKXKE DKOJIOTMYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TPHPOJHON cpere. Peanmsyercs XuMUYecKoe
oOpa3oBaHue OOYyUYAIONIUXCSI HA YPOBHE CPEIHEro OOIIero oO0pa3oBaHHS CPEACTBAMH y4eOHOTO
npenMera «XuMUs», CoIepiKaHue U MOCTPOEHHE KOTOPOTO OMpPENEICHBl B MPOTrpaMMe MO XUMHUH C
yu€ToM crnenuPUKu HAyKW XUMUHU, e€ 3HAYeHHsS B MO3HAHUHM NPUPOJLI U B MaTepUATbHOW KU3HU
olmiecTBa, a Takke ¢ Yy4€ToM OOHMX Ieied W TPHUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeJIHET0 o01iero oopasoanusi B Poccuiickoii deneparuu.

XUMHST KaK AJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HIPaeT 0coOyl0 poJib B COBPEMEHHOM
[MBUIM3AIlMU, B CO3/JaHUM HOBOW 0a3bl MarepHalbHOW KynbTypbl. OHAa BHOCHUT CBOW BKJIaJd B
(dbopMUpOBaHHE PAIMOHATHHOIO HAYYHOTO MBILIUICHHS, B CO3[aHUE IIEIOCTHOTO MpeACTaBiIeHUs] 00
OKpY>KaroIlleM MUpPE KaK O eIMHCTBE IPUPOJIbI U YeIOBeKa, KOTopoe GopMHUpYETCsl B XUMUU HA OCHOBE
MMOHUMAHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHMSI B3aHUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOIECHCTBYS C NPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOThEMJIEMOMN
9acTbI0 MUPOBOW KYIbTYphI, HEOOXOJUMBIM yCIOBHEM YCIICITHOTO TPYAa W JKU3HH KaKJOTO YiieHa
obmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3MJATEeNbHAas, KaK HayKa BBICOKUX TEXHOJOTHH
HalpaBjieHa Ha perieHue riI00aJbHbIX MPOOJIEM YCTONYHBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM,
SHEPTETUYECKOMU, TTUIIEBOM, IKOJIOTHUYECKON 0€301TaCHOCTH U OXPaHBI 3JI0POBBSI.

B cootBercTBHMM ¢ OOmMMH [ENSAMH W TPUHIUIIAMH CpPEIHEro oO0Iero oOpa3oBaHUs
conepxkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BBI YpOBEHb HW3YYEHHUS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYIbTYPHYIO TOJATOTOBKY OOyYarommxcs, HEOOXOIUMYH UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMa,
MIPOJIOJKEHHS] 00pa30BaHUS B PAa3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMUEH.

CocraBnsgiomumMy npeaMera «XuMus» ABISIOTCA 0a30Bble Kypchl — «Opranuyeckas XuMus» u
«O0masi 1 HeopraHuveckas: XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHWYECKOW XMMHUHU (C BKIIIOUEHUEM 3HAHWMN W3
oOmiell XuMUM) U opraHndecko xumun. DopMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWM TPU H3YUCHHH
npenMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTOOOpas3usi BEIIECTB Ha OCHOBE
OOIINX TIOHATHI, 3aKOHOB ¥ TEOPUH XHUMHH.



Crpykrypa coaepxkanusi kKypcoB — «OpraHuueckas Xxumus» U «OOmas ¥ HeopraHuyeckas
XUMHS» cPOopMHpOBaHA B IporpaMme MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3YyYEHHUIO
ydeOHOTO MaTepuajia W OOYyCIIOBJIEHA HCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XUMHHM BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUUECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCAMHEHUM, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX U SJECKTPOHHBIX MPEACTaBICHUN O CTpoeHUHU BemiecTB. CBeaeHus 00
M3Yy4aeMbIX B Kypce BEIIeCTBaxX JAIOTCSA B Pa3BUTHHU — OT YIJIEBOJOPOJIOB IO CJIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COeJIMHEHUH. B Kypce opraHnyeckoil XMMHUU MOJY4YalOT pa3BUTHE CHOPMHUpPOBAHHBIE HA
YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHHUs NEpBOHAYaJIbHBIE IPEICTABICHUS O XMMHUYECKOM CBSI3H,
KJIAaCCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yrimom 3peHuss B mpeamere «Xumus» 0a30BOr0 YpOBHS paccMaTpHUBaeTCA
U3YYCHHBII Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(aKTOJIOTHYECKHUE CBEJICHUS O BEIIECTBAX M XHMHYECKOH peaknuu. Tak, B 4YaCTHOCTH, B Kypce
«OOmmass ¥ HeopraHuyeckass XuUMHUsS» OOy4JaloIMUMCS TMPEAOCTaBIAETCS BO3MOXKHOCTH OCO3HATH
3HAYEHUE MEPUOJAMYECKOr0 3aKOHA C OOILIETEOPETHUECKUX M METOJOJIOTMUECKUX MO3UIMH, riy0xke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT o0oOmiaromiei 10 oObsACHSIOMEN U
MIPOTHO3UPYIOLLEH.

Enunnas cucrema 3HaHM O BaKHEHMIIMX BELIECTBaX, MX COCTaBE, CTPOEHUM, CBOWMCTBAX U
MPUMEHEHUU, a TAKXKE€ O XMMHYECKUX PEaKIHUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomnounHsiercs B Kypcax 10 u 11 xmaccoB aneMeHTaMH COAEpKaHUS, UMEIOUIUMU KYJIbTYPOJIOTHYECKUN
U TMPUKIAAHON XapakTep. DTH 3HaHMs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMHUU C JAPYTUMHU
HayKaMM, DacKpbIBalOT €€ pPOJb B I[103HABATEJIIbHOW W NPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCHHUTAHHUIO YBXXEHHS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPHH W MPAKTHUYECKUX
MPUIOKEHUA XHMHH, TMOMOTAIOT BBIMYCKHHKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO
3HAYUMBIX MPOOJIEMaxX, CBI3AHHBIX C XUMHUEH, KPUTHYECKU OCMBICITUBATh WH(DPOPMAIIHIO U TIPUMEHSThH
e€ JuIsl  TONOJHEHWsS  3HAHUW, pEHIeHUS  UHTEJUIEKTYaIbHBIX W SKCHEPUMEHTAIBbHBIX
UCCIIeIOBATENbCKUX 3a/lady. B 1enoM coaepxkanue y4eOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
W3Y4YECHHUS OPUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYYAIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIIS
MOHUMaHusS (PUIOCOMCKUX U, TaKMX KakK: MaTepuajbHOE EIMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOT0 MHUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTAaBOM M CTPOEHHUEM, I03HABAEMOCTh
MPUPOJHBIX SBICHUN MyTEM DKCIEPUMEHTa M PEIICHUs MPOTHBOPEUHI MEXIy HOBBIMH (aKTaMu H
TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHHME POJIM XMMHUU B PEIICHUU SKOJIOTHUYECKHUX MPoOiIeM, a
Takke TpoOsieM cOepexeHHs] DHEPreTUYECKUX PECYPCOB, CHIPhs, CO3AAHHUS HOBBIX TEXHOJOTHHA U
MaTepuasoB.

B mnane pemeHus 3agad BOCIUTAHUS, PAa3BUTHS M COIMAIHM3AIMNA OOYYAIOUTUXCS TPUHSATHIE
nporpaMMoil 1O XHMMHHM TOAXOAbl K OIPEIENICHUI0 COAEpKaHUS M TOCTPOEHUs MpeaMeTa
npenycMaTpuBaioT GopMupoBaHUE YHUBEPCATBHBIX YUeOHBIX ACHCTBHIA, UMEIONUX 0a30BOE 3HAUCHUE
JUIS Pa3MUYHBIX BUAOB JESATEIBLHOCTU: pEIIeHUs MmpobieM, TMOWcKa, aHamu3a U 00paboTKu
uH(popMaluy, HEOOXOAUWMBIX MJIi NPUOOpPETeHHs] ONbITa TNPAKTUYECKOM U HCCIeI0BaTEIbCKON
NEeSATETFHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke mpenojaBaHus XMMHUHU Kak Ha YpOBHE OCHOBHOTO OOIIETro oOpa3oBaHMs, TaK M HA
YpOBHE CpeIHEro o0Iero oopa3oBaHusl, IIPH OMPEICIICHUN COJEPKATEIILHON XapaKTEPUCTUKH LIeJIeH
M3y4YeHUs TMpEeaMETa HalpaBJICHUEM [EPBOCTENEHHON 3HAYUMOCTH TPAAUIIMOHHO MPU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHUYECKOW HayKd KakK o00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS,
MIPAKTUYECKOW JESATEIbHOCTH 4YEJIOBEKAa M KakK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyibTypbl. C
METOAMYECKON TOUYKM 3pPEHHS] TaKOW MOAXOJ K OMNpPENETCHUIO 1LieJied U3yueHUs IMpeaMeTa SIBISETCS
BIIOJIHE OTIPAB/IaHHBIM.

CornacHo JaHHOH TOYKE 3pEHUS TJIABHBIMH LEISMH U3YYCHUS TpeaMeTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABISAIOTCS:



e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUH KaK BaXKHEUIIIEH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOU JIeXKAT KIFOYEBBIC MOHSATHUS, (YHIaMEHTAIbHBIE
3aKOHBI M TEOPHH XUMHH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE WM TOHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHHS,

e (opmupoBaHHE UM pa3BUTHE MPEJICTABICHUA O HAYYHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX peakiuii, HEOOXOAUMBIX JJIsi IPHUOOPETEHUsI YMEHUM OPUEHTHPOBATHCS B MUPE
BEIIECTB W XUMHUYECKHX SIBJICHUN, HMMEIOIIUX MECTO B NPHPOJE, B TNPAKTHUECKOH U
MMOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB AESATEIHLHOCTH, CBSA3aHHBIX C HAOIIOJECHHEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPAaBHII O€30MMaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsimy ¢ aTuM, coaepkaTenbHas XapaKTepUCTHKA IENeH M 3aqad M3ydeHUs NpeaMera B
porpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU NPUOPUTETAMU B
cucreMme cpenHero ooOmiero odpasoBanus. CeroiHs B NPENOAABaHUM XUMHH B OOJIbIICH CTENeHU
OTIAETCSl MPEANOYTCHHE MPAKTUYIECKOH KOMITOHCHTE COJIep)KaHusi OOydYeHHUs, OPUECHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHUKA 00IIe00pa30BaTeIbHON OpraHU3aIiH, BIaCIOIIEr0o He HA0OpOM 3HaHHM, a
(YHKIIMOHATLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHSIMH aKTHBHOTO TOJIYYCHUS 3HAHUN U
MPUMEHEHUS UX B PEAIbHOMN KU3HU ISl PeLICHHS MPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM mpH U3yYEHUU MpeAMeTa «XUMUS» JOMUHHUPYIOIEe 3HaUCHUE MPHOOpeTaroT
TaKWe LEeH U 33J[a4d, KaK:

ajanranus OoOydJarolmuXcsi K YCIOBHSM JTUHAMUYHO pPa3BUBAIOMIETOCS MHpa, (HOPMUPOBAHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHHYCCTBY,
CaMOCTOSITEILHOMY TMPHUHSATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYalUfX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dbopMupoBaHue y 00ydarOIIUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIINI), UMEIOIINX
VHHUBEPCATHHOE 3HAUYCHUE JUTSI PA3IMYHBIX BHJIOB JCATCILHOCTH: PEIICHUS IPOOJIeM, MOUCKa, aHAIN3a
u o0paboTKHM HMHPOpMAIUU, HEOOXOMMMBIX Jii HPUOOPETEHUS OIbITa JESATENIbHOCTH, KOTOpas
3aHMMaeT BaKHOE MECTO B TMO3HAHMM XWUMHUHU, a TaKXKe 1 OLUEHKH C TMO3HMIMHA 3KOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX MPOIECCOB HAa OPraHM3M YeloBeKa U
MPUPOJHYIO Cpeny;

pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, HHTEUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaromuXcsi: CIIOCOOHOCTH CaMOCTOSTEIIEHO MPHOOPETaTh HOBBIC 3HAHMS 110 XUMUHU B COOTBETCTBUU
C KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJOTHH IS
MOVCKA M aHaJIM3a y4eOHO! 1 HaydHO-TIOMYIIPHONM HH(OPMALIUYA XUMHUYECKOTO COJICPIKAHUS;

dbopMUpOBaHHE W PA3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOJTI0IaTEIBHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPbIe O0COOEHHO HEOOXOJIUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUH M ITPOBEJICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHUE Yy O0ydaronmxcs YOSKIEHHOCTH B TYMaHUCTHYECKON HANpPaBIEHHOCTU XUMHH, €€
B2XHOU POJIM B PEIICHUU TI00ANBHBIX MPOOJIeM pallMOHAIBHOTO MPUPOAOIONIH30BAHMS, TOTIOTHEHHUS
OHEPTeTHUYECKUX PECYpPCOB U COXpaHEHHS MPUPOTHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OCpe)XKHOTO OTHOIICHHWS K TIPUPOJEC W CBOEMY 370POBBIO, a TakkKe TPUOOPETCHHs OIBITa
WCIIOJIb30BAHUS ITOTYYCHHBIX 3HAHUH JUIS TIPUHSATHS TPAMOTHBIX PEIICHUI B CHTYAIMsIX, CBA3aHHBIX C
XUMHYECKUMH SIBIICHUSMHU.

B y4uebHOM 1U1aHE cpeHero o0mero o0pa3oBaHus MPeaMeT «XUMUs» 0a30BOTO YPOBHS BXOIUT
B COCTaB IMPeIMETHOM 00macTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHD».

OO6miee unciio YacoB, OTBEACHHBIX IS M3YUYEHUsT XUMHH, HAa 0a30BOM YPOBHE CPEHEr0 00IIero
oOpazoBanusi, coctapiseT 68 yacos: B 10 kitacce — 68 yacoB (2 gaca B Heento), B 11 kimacce — 34 yaca
(1 gac B HEgemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUsl opraHnyeckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BeLecTB. [ omosorus,
n3oMepus. XuMU4ecKas CBSI3b B OpraHMYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  kiaccupukauuy  opraHudeckux  BemectB.  HomeHkiaTypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEUIINX
IIPEACTABUTENEH KIACCOB OPIaHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BELIECTB U MX IPEBPAICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAaHWMYECKHIX BEIIECTB IPH HArpeBaHUU (TUIaBJIEHUE, OOYTIIMBAHNE ¥ TOPCHHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psia. MeTaH M 3TaH — MpoCTeHIIne
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakIuHu 3aMelleHus |
TOpEHUs1), HaX0XKJICHHE B IPUPOE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MPOCTEHUIINe
IPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U TIOJIMMEpHU3allun ), OJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
NPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE, PU3NYECKNE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupoOBaHus, raIOTeHUPOBAHNUS, THAPATALMHU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHMUS M HUTPOBAaHM), MOIYYEHHE M NIpUMEHEHue. Tonyon. cocmas, cmpoenue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOJ0B. [IpupoaHblii ra3 U monyTHbIe He(TAHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUI), mupoiau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAIBHBIE METO/Ibl M3Y4YEHMs BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, Kojutekunu «HepTb» u «Yroab», MoxenupoBaHue
MOJIEKYJ YTJICBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
IIOJIy4YEHHUE STUJICHA U U3YYECHHE €r0 CBOWCTB.

PacuérHrle 3agayn.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kanye opranHu4yeckue coeJuHeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJ W 3TAHON: CTPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJloreHOBOJOPOIAMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJaMHU cIUpPTOB. JlelficTBHEe MEeTaHOJIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJeMCTBUE CO MIETOYHBIMY METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOIOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3nYeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJICHHS, KAaueCTBEHHBIE DPEAKIIMN),
[OJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, (pU3NUECKUue U XUMUUYECKHE CBOICTBa (CBOMCTBA, OOIIME [l Kilacca KUCIIOT, peaKIus
TepupuKalM), MoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJEMHOBas KUCIOTHl Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIlEE NEeHCTBHUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'naponns xxupos. IIpumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YTIEBOAOB (MOHO-, TU- U MoJucaxapubl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM pPacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunres. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TUIpOoJin3, KaUeCTBEHHAs PEaKIns C HOI0M).

OKCrepUMEHTAIbHbIE METOJAbl W3Y4YEeHMsI BEIIECTB U HX NPEBpAIICHUI: TMPOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3amMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepedpa(l) u ruppokcuaom wmenu(Il), B3aumoneiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHudyeckue coeluHeHHus. Pusndeckue u
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonornueckoe 3HadeHHE
aMUHOKHCIIOT. [lenTuast.



benku kak nmpupogHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKcliepUMEHTAlIbHbIE METObl W3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOJarofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHaTypaluus OEJIKOB IpU HarpeBaHUH, LBETHBIE
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHN: MOHOMEDp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALUU, CpeAHsAs MouieKyisipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — IOJIMMEpU3alis U HOJUKOHICHCAIUS.

OKclepUMEHTalIbHbIE METO/Ibl U3YUYEHUs BELECTB U UX IPEBPALLCHUI: 03HAKOMIIEHUE C
00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCHEPUMEHT, MOJICTUPOBAHHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHuzMme, (hOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbl, JKUPbI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAl[MOHAIIBHOTO MUTAHU, MOIOIIHME CPE/ICTRA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMHUeCKUd dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. OcoGeHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB NEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XUMHUYEeCKHUX 3yeMeHToB . U
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
110 TPyNIaM U epruojaM. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BUIBI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEMOoJIsSIpHasl U MOJIApHAas, MOHHAsA, MeTauMueckas). MexaHu3Mbl o0pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTH.
DneKTpooTpUuliaTenbHOCTh. CTenenb okuciienus. IOHbI: KAaTUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTrie o AucHiepcHBIX cUcTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJIacCcaM.

Xumuyeckas peakuus. Knaccuukanus XUMHUYECKMX peakUuid B HEOPraHUYEeCKOW U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPALICHUS
SHEPTUU MIPU XUMHUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lu4HbIX (akTopoB. OOpaTuMble peaklUu.
Xumuyeckoe paBHOBecHe. DaKTOpbI, BIUAIONIME HA COCTOSHHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekTponuTrueckas auccounanusi. CunbHble U ciadbie 37aeKTponuThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIeTOYHASL.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YyUEHHUSl BEIIECTB U WX MPEBPAllEHUN: JEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoOJieNield KPUCTAUNIMUECKHX PEeImETOK, HAOMI0JIeHHe | OMNHCaHUuEe JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKeHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
OMpeIeTIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUUU
MOHHOTO OOMeHa), MpOBEIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YHCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€ThI C UCIIOIH30BAHUEM TTOHATUS «MACCOBAs JTOJISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. Ilonmoxkenue HemeramioB B Ilepuonnueckoil cuCTEME XUMHUYECKHUX
anemeHnToB JI. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHHsI aToMmoB. Du3myeckue CBOWMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIUIOB (Ha IpUMEpPEe KUCIOpoia, cepbl, hocdopa u yrieposa).

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KpEMHUS1) U UX COEIMHEHUM (OKCUI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IpruMeHeHrne BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Mertamisl. [lonoxxenne Meramios B [lepnoandeckoil cucreMe XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKHHA PsJ HANPSOKEHUH
METaJJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEWUIIUX METAJIOB (HATPUH, KaJWid, KajbIlMHd, MarHuu,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cmocoOw! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHUS BEUIECTB M MX NPEBpPALICHUM: U3YUEHHUE
KOJUIeKIIUA «MeTaJutbl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHUE AKCIEPHUMEHTATbHBIX
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3amay, HaONIOACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OTMBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHUS C PACTBOPAMU KHCIIOT M IIEIOYEH, KaueCTBEHHbBIC
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuéTHrle 3agaun.

PacuéTel mMacchl BemecTBa MM 00BbEMa ra3oB I0 WU3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, pacdyéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CIIH OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHuS U KH3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTHUM MeAulMHBL. [loHATHME O Hay4yHBIX MeETOJaX MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKIui.

[IpeacraBnenuss o0 OOmMMX HAYYHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITNX BEIICCTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAKHEUIIME CTPOUTEIbHBIE MaTEepUAIbl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s 3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHe U MUHEpaIbHbIe yI00pEHUS.

XuMUs U 30pOBbE YENOBEKA: MpaBUJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaTOB,
npaBmIia 0€30MMaCHOTO MCIIOIB30BAHMSI MPENapaToB OBITOBON XMUMHUHU B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3yYSHHH OOIIEH M HeOpraHMYeCKON XMMHUU B
11 xmacce ocymiecTBIseTCsS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHH,
TaK W TMOHSTHH, SBJISIFOIIUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJns3, CHHTE3, KIaccuukanus, MEPUOIUYHOCTb, HaOI0ICHUE, JKCIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHUE, SBIICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJA, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUUHBI U €JMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, 3KOcHcTeMa, Ouochepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTTUBO, PECYPCHI.

TexHonorus: XHMHYECKas MIPOMBIIIICHHOCTb, METaJUTypTHs, MIPOHU3BOICTBO
CTPOUTEIBHBIX MAaTepHaJIoB, CEITbCKOX03MCTBECHHOE MPOU3BOJACTBO, MTUIIEeBast
MPOMBINIICHHOCTh, (apMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBimuBaeT TPeOOBAHHWS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTronnueckoii OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIBLHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEH J1€ATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTb JKU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, J1IyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH UM HJEallaMHd  POCCUICKOTO
IpaXJIaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBUJIAMU IOBEJICHMS,
CIOCOOCTBYIOLIMMH IIPOLIECCaM CAMOIO3HAHUS, CAaMOPAa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHHS
JTUYHOCTHU 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXcs [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IIPEJICTABICHNUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATENLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH e TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEAUI0 OTEYECTBEHHOMU
XUMUU;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTHYECKOIO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh PE3yNbTaT JUIMTEIbHBIX HaOIIOACHUM,
KPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IOUCKOB, TOCTOSTHHOTO TPpYyZAa YYEHBIX U ITPAKTHKOB;
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MHTEpECa M I[I03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAJIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJACHUE W IOCTYIIKM CBOMX TOBApHILEH C IMO3ULUHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUIECKOMY 37I0POBbBIO;

COOIOAICHMSI TIPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEIISCTBAMH B OBITY, IOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTo
MOBEJCHUS B CUTYyalUsIX, YIPOKAIOLIUX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUsA TOCJCACTBUI U HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX NEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pPEIICHWU TMPAKTHYSCKUX 3a/ad COIUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

UWHTEpeca K MPAKTUYECKOMY U3YYECHUIO MPOQECCHil pa3NuyHOro poja, B TOM YHCIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynyuieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeJIEeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHON M COLIMATBHOM CPEIbl;

OCO3HAaHUS HEOOXOJMMOCTH HCIIONH30BAHMS JOCTHKEHUN XUMHH IS PEIISHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHBHOTO HETPUSATHS JIEHCTBHUMA, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPUSITHBIC SKOJOTUYECKHE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIIIEHUS, SKOJOTUYECKOM KYJIbTYPhl, OIBITA
NEATETbHOCTH  SKOJOTUYECKOM HAMNpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO03HABATEJILHON, KOMMYHUKATUBHON U COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;
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NOHMMaHHS CHeNU(UKA XUMHH KaK HayKH, OCO3HaHHA €€ poilu B (OPMHPOBAHUHU
paIMoOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHHH TPOOIIEM COXPaHEHUS! PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OW 3HAYUMOCTH XHWMHUH ISl COBPEMEHHOW NMBWIM3ALWU: B €&
T'YMaHHCTUYECKON HAINPaBICHHOCTH M BaXKHOH POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
00ECIIeYCHUN YCIIOBHH YCIICIIHOTO TPYJia U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMOJIy9aeMbIe 3HAHUS JIs
aHaJM3a U OOBSICHCHUS SIBJICHUN OKPYXKAIOMIETO MHpPA W TMPOUCXOASIINX B HEM W3MCHCHUH,
YMEHHUS JieJaTh 000CHOBaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C IIEJIbIO MOJIYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHE 3HAHUS ISl PELICHUS TPOOIIeM
B PCAITBHBIX )KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K TO3HAHHIO M UCCIICIOBATEIIbCKON IS TEITbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHMM 1O XHMHHA B COOTBETCTBHH C IKM3HCHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX chepax mpodecCHoHaATHHOU
JESTSIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaqmMeTHble pe3ynbTaThl OCBOEHHUS Y4eOHOro mpenMera «XUMHUS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHBIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienn(uKy METO/I0B NIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHbIE  ydeOHble  JeWcTBUS  (TIO3HABaTeNbHBIE,  KOMMYHHKATHBHEIE,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4yeOHble ACWCTBUS B IO3HABATEIbHOH U
COIIMAIbHON ITPAKTHKE.

MeranpeaqMeTHbIe pe3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMHU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOATENIBHO (POPMYJIUPOBaTh M aKTYaJM3MpOBATh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpUBaTh;

ONpeNieNATh LEeNU AEATENbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUKEHU,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU L CIIAMU;
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HCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUU IS KIIACCU(PUKALUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTUYECKUE paCCyKICHHUS (MHIYKTHUBHBIC, JEIYKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBACMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

IPUMEHSTH B IMPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHU CUMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI) 3JI€MEHTA,
xumMuueckass (¢GopmMylia, ypaBHEHHE XHMHYECKON peakuud — TMpU pPEIIeHUHd Y4eOHBIX
MO3HABATENIbHBIX W TMPAKTUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIC MOJECIIbHBIC MPEICTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHi.

2) 0a3oBblIe HCCJIeI0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIU;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUA, HCIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hPOPMYTUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3BI TI0 MMPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

BJIaJIETh HAaBBIKAMU CAMOCTOSITEIbHOTO IUIAHUPOBAHUA M TPOBEACHHS YYCHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOATh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHMUYECKOH HCCIeNOBATENbCKON M TPOEKTHOW JeATeIbHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TOMCKY METOJIOB PpEUICHHS
MPaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HWHGOpMAIMK  (HAYYHO-TIOMYJIsIpHAS
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble MmocoOus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HWH(GOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUUBOCTE;

GbopMyIUpOBaTh 3aMpOChl W TPUMEHSITh PA3IUYHBIE METOABl MPU TOUCKE W O0TOOpe
nHpopmaIu, He0OX0MMOM TSl BRIMIOTHEHHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

puoOpeTaTh OMBIT UCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTUMAIBbHYIO (hOpMY TpencTaBIeHHUs] HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CcpeAcTBa Mpu padoTe € XUMHYECKOU
uH(popMalLMel: MNPUMEHATh MEXIpeAMeTHble ((U3MuecKkue M MaTeMaTH4eCcKHe) 3HaKu U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYpPHI, HOMEHKIATYPY;

HCIIOJIb30BAaTh U MPeoOpa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TEMbI B XOJi¢ AHAIOra W/WIH JTUCKYCCHUH,
BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIaTh C TMPE3CHTAIMECH pPe3yabTaTOB MO3HABATEIBHON JEATEIHHOCTH, TMOTYYEHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIIOJIHEGHUH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOro MpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAHMI ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYXICHUS 1 0OMEHa MHEHHSIMH.

OBnJiaieHNe YHUBEPCAJIBHBIMH PeryJissTHBHBIMH 1€l CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JEATEIHHOCTb,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npe/yiaraeMblii aITOPUTM JICHCTBUI TIPU BBIIIOJHEHUN YYEOHBIX M HMCCIIEIOBATEIbCKHUX 3a1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHs OTpa)karoT:

c(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XHUMHUHM B TO3HAHUM SIBIEHUN HpUPOABI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHNs MpPaKTUYEeCKHX 3aad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHON CpeEaE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUN, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMHUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHYECKas CBs3b, CTPYKTypHas QopMmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYMIa, paguKal, H30MEpHUs, U30MEpPbl, FOMOJIOTMUECKUN psij, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOAEpKAIIUE COCAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS OPraHU4YECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKHE 3HAHHUs, JEKAIIHE B OCHOBE IMOHMMAaHUS
NPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrMYECKHe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM UCIOIb30BAHUH BAKHEHIIINX OPraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JEATENBHOCTH YEIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUI BBIBIATH XapaKTE€pPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS IIPU ONMCAHUM COCTABA, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHMUECKUX BEIIECTB
U YpaBHEHUN XMMHMYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJIEKYJ]I OPraHUYECKHUX BELICCTB
JUISL AJUTFOCTPALlUU MX XUMHAYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABINBATh NPUHAAJIEKHOCTb U3YYEHHBIX OpPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpymIie COEAUHEHUN
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(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHbIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiaatype (IUPAC), a taxxke
NPUBOJNUTH TPHUBHAJbHBIC HA3BAaHHS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMJICH,
aleTUIICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACATh BHUJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BeiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3UUECKUE U
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEJICTABUTENCH PA3IMYHBIX KIIACCOB OPraHMYECKUX BEUIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (EHO, alleTalbJeru], MypaBbUHAsI U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeJI003a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOUIMX XUMHYECKUX PEAKIHiA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPBS
(HedTb, TMPUPOHBIA Ta3, Yrojib), CIOCOOBI WX MEpepadOTKH U MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHWH TIPOBOJAMWTH BBIUUCICHHS I10 XWMHYECKUM YPaBHEHUSM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIHUH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/IaX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHUHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHMe, UW3MEpEHUe, OKCIEPUMEHT, MOJEIUPOBAHUE), MCIONb30BaTh CUCTEMHbIE
XUMHUYECKHUE 3HAHUS JIJISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEII[ECTBAMU U UX NMPHUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
71a00paTOpHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBUiIa OOPAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATh W BBINOJHATH XUMHYECKHH OSKCIIEPUMEHT
(IpeBpalIeHus] OPraHUYeCKUX BEIIECTB MPU HATPEBAHWH, MOJYYCHUE ITHICHA U M3YYECHHUE €Tro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JEHATyparus OeJIKOB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUu! ¢ BELIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIO0BaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHYECKOTO JKCIIepUMEeHTa B (opMe 3ammucu ypaBHEHHH COOTBETCTBYIONIMX PEAKIHHA H
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHpopmanmu, THTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJMIOMATh TMpaBUia JKOJOTHYECKH IIEIeCO00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [1JIK, mosicHsaTe Ha
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npuMepax crnocoObl YMEHBUICHHUS M MPEJOTBPAIICHUS UX BPEAHOIO BO3JICHCTBUS HA OPraHHU3M
YeJI0BEKa,;

JUIsl O0y4aroluXCcs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CIIEMBIX M CJHa0OBUAAIIMX OOYdYaIoOIUXCs: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas M HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOW COCTABISIONMICH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XMMHUH B TO3HAHWM SIBJICHUH HPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEaE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOT, S-, P-, d- AIEKTPOHHBIC OPOUTATI aTOMOB, MOH,
MOJICKYJIa, MOJIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJICKTPOOTPHUIIATEIHPHOCTh, CTCICHB
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEeaklUHuid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs IUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOM  peaKIMM, XHUMHUYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALIEHUS SHEPrUU MPU XUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXKalmme B OCHOBEC IMOHMMAaHHA TPUYUHHOCTH W CHUCTEMHOCTH XWUMHYCCKUX $IBJ'ICHI/II>1,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30MMacCHOM HCIOJIb30BaHUN
BaXKHEUIITNX HEOPTraHNYCCKUX BCIICCTB B 6BITy )51 Hp&KTH‘-IGCKOfI JACATCIIbHOCTH YCJIOBCKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHUI;

C(i)OpMHpOBaHHOCTI) YMGHI/Ifl HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
dbopMyn BeHIECTB W ypaBHEHUM XHUMHUYECKUX PEaKIUil, CHCTEMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaJbHBIE Ha3BaHHs OTICIbHBIX HEOPTaHUYECKHX BeIIeCTB (YrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HErami€Has H3BECTb, MUTHEBAsl COJA, MUPUT U
ApyrHue);

c(hOopMUPOBAHHOCTh YMEHHM OTNIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
3JICMECHTOB B COCIMHCHUAX PA3JIMYHOI'O COCTaBa, BU XUMHUYECKOU CBS3U (KOBaJ'IeHTHaSI, HOHHaAas,
MeTaJuInuecKasi, BOJOPOAHAs) B COECIMHEHMSIX, TUI KPUCTAJUIMUECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHWUYECKUX COCAMHEHUII;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 X COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIe CoeIMHEeHUH (IIPOCThIe BEUIeCTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ilepuonnyeckoit cucteMbl XUMUYECKUX 311eMeHToB /1. U.
MenneneeBa, HCHOIb3YyS MOHITHUS «S-, P-, d-DJIEKTPOHHBIE OpPOHUTANN», «IHEPreTUUYECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnam llepuoguyeckoil cucteMbl XUMUYECKHUX AemMeHToB 1. U.
MeHnneneena;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3OoBaTh (OMHUCHIBATh) OOIIHE XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXIy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TMYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIioBoMy 3(hdexTy peaxiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUYHBIX THUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHUS PEaKlMii MOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPBIX ITH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW NPOBOAMUTH PEAKIUU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakiuu OT
pa3iaNuYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMUUYECKHE IIPOIIECCHI, JIeKAIIHE B
OCHOBE IIPOMBIIINICHHOTO MOJYyYEHUS CEPHON KHCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTH
MpeJCTaBlICHU 00 OOIMX HAyYHBIX MPUHIMUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYHCICHHUS C WCIOJB30BAHUEM TTOHATHS
«MaccoBasi JIOJIS BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHA Ta30B MPH XUMHUYECKHX
peaxkusax, Macchbl BElIeCcTBa WK 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACcChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COOIOAATh MpaBWIA MOJB30BAHUS XUMHUUYECKON TOCYAONH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUUH TIIAHUPOBATh U BBIMOJIHATh XHUMHUYECKUNH JKCHEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUU KaTalaU3aTropa, OIPEACICHHE CpPEJbl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMeHa, Ka4eCTBEHHbIE pEaklUUd Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATbHBIX
3agau o temam «Metamibly U «Hemeramibsl») B COOTBETCTBUM C MpaBUJIAaMU TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pyTI0OBaHUEM, IIPEACTABIATh
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pe3ysIbTaThl XUMHYECKOTO SKCIIEpHMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOW KOMMYHHKaluu, MHTepHET W
JIPYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJATh TpaBWIa SKOJIOTUYESCKH IIeIIECO00Pa3HOTO
IIOBCACHUA B 6BITy u pr2[0BOI>'I ACATCIIBHOCTH B MECJIAX COXPAaHCHUA CBOCrO 3J0pOBbA H
OKpYKaroIIeld MPHUPOIHON Cpelbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
OIpeNeIEHHBIX BEIIECTB, MOHUMAast cMbIci mokasatens [1/IK, moscHaTh Ha mpuMmepax crocoOb!
YMEHBIICHUS U MPEIOTBPAILCHHS UX BPEIHOTO BO3JICHCTBUS HA OPTaHNU3M YeJI0BEKa;

JUIE OOYYAIOIIUXCs C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMU 3I0POBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAaHHA BEIIECTB U XUMHUYCCKUX SIBJIGHI/If/'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXxcsi: YMEHHE HCIIOIb30BaTh pelibedHo-
TOUYCUHYIO CUCTeMy 00o3HaueHu JI. bpaiis aiis 3anucu XuMu4eckux Gopmyi.

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kox
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

1 Teopernyeckre OCHOBBI OPraHMYECKON XUMHH

CpopMHUpPOBAaHHOCTH TMPEJACTABICHUN O XMMHYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHBl MHpA, POJIM XHUMHUU B TO3HAHUU
L1 SBIIGHUWA TIPUPONBI, B (OPMHUPOBAHUM MBIIUIEHUS U KYJIBTYPHI
' JTUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJMMOW st

pelleHrs TPAKTHUYECKUX 3aJad U OKOJOTHYECKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

Bnagenue cucTeMON XMMHYECKMX 3HAaHUH, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraroIye MOHATUSA (Monekyna, BaJICHTHOCT,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJISPHBIA OO0BEM, YTIJIEPOIHBIN CKEJeT,
(yHKIMOHANBHAS ~ TIpynma,  pagukal,  U30Mepus,  HM30MEpHI,
12 TOMOJIOTHYECKUH  Psil, TOMOJIOTH, YIJIEBOJOPOJbl, KHCIOPOA- U
' a30Tco/epKalllie COEJMHEHUs, OMOJIOTMYECKH AaKTHUBHBIE BEIECTBA

(yrneBogpl, >KHUpPBI, O€NKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUs); TEOPUM M 3aKOHBI (Teopus

XMMHUYECKOIO CTPOEHMsI opraHudeckux Bemects A.M. Bbyrtieposa),

3aKOHOMCPHOCTH, CUMBOJIMYECKHN S3BIK XUMHH, Q)aKTOHOFI/I‘-IeCKI/Ie

CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHUH H Oe30ImacHOM
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HWCMOJB30BAHUN  BaXKHEHUIITUX HCOPTaHUYCCKUX W  OPraHUYCCKUX

BELIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIOBEKA

1.3

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
NOHATUM,  yCTaHaBIMBaTb  HX  B3aUMOCBS3b,  MCIOJIb30BaTh
COOTBETCTBYIOIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLEHUN OPTaHUYECKUX COCTUHEHUI

1.4

1.5

1.5

c(OPMHPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMUYECKYI0 CHMBOJHKY
JUISL COCTaBJIEHUS MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTO,
COKpall€HHON) (GOpMyJa OpraHMYeCKUX BELIECTB M YpaBHEHHI
XUMHUYECKHUX PEAKLUM, U3TOTABINBATH MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEIECTB I WUIIOCTPALMM UX XMMHUYECKOTO M IIPOCTPAHCTBEHHOI'O

CTPOCHUA

ChopmupoBaHHOCTh ~ YMEHHMIl  yCTaHABIMBATh  IPUHAJUICKHOCTH
W3YYCHHBIX OPTraHMYECKMX BEIIECTB 10 UX COCTaBy U CTPOCHHIO K
omnpeneaHHOMY Kiaccy (TpyIme) COeIMHEHHH  (yriieBOIOPOIbI,
KHCJIOPOA W a30TCOACPIKAIIME COCJAMHEHHS, BBICOKOMOJICKYJISPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHUS [0  CHUCTEMAaTHYCCKOM

nomenkiarype (IUPAC)

CpopMHUpPOBAaHHOCTH YMEHHS OMPEACNATh BHUABI XUMHUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.6

ChopmMHpoBaHHOCTh  yMEHHUS MPUMEHATH: TOJOXKEHUS TEOpUn
CTpOeHHusi opraHudeckux BemiectB A.M. BbytnepoBa st 00bsCHEHHS
3aBUCUMOCTU CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXpPAaHCHUS MAaCChl BEUICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIne

OpPraHN4Y€CKUEC COCTUHCHU . BI)ICOKOMOJ'IeKy.]'IﬂpHBIe COCOIUHECHUA

2.1

2.2

CdopmupoBaHHOCTh yMEHUN NPUBOAWTHL TpPUBHAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUIIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEpHH, (eHod, (opManbaeruia, aneTaibIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBas KHCJIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmai, MeJUTrII03a,

TJTHIIVH )

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKkne W XWMHUYECKHUE CBOWCTBA THIMYHBIX IPEJICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, JTaH, J3THJICH,
MpONUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, Oenzodn,

METaHOJI, 3TaHOJ, ATUJICHTJIUKOJb, TIUIEPUH, (EHOJI, aleTalbIeTHI,
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MypaBbUHAs M YKCYCHasi KHCIOTBI, TJIIOKO3a, Kpaxmal, LEJUII0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopMupoBaHHOCTE YMEHHS WLTIOCTPUPOBATH TEHETHUYECKYIO CBSI3b
MEXIY  TUIMYHBIMM  [PEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOINX XUMUYECKUX

PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYII

24

3.1

CdhopMupoBaHHOCTB YMEHUs XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, IPUPOIHBIH ra3, yrojb), CHOCOOBI UX

nepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MPOTYKTOB IepepadOoTKH
XUMHUS U )KU3HL. PacyéTrl

CdopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METOAaX HAay4YHOT'O MO3HAHMSI, UCTIOIB3YEMBIX B XUMUU MPU U3yUECHUU
BEIIECTB U XUMHUYECKUX sBJIeHUW (HAOMIOIEHHE, HW3MEpPEHHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), HCIOJIb30BATh CUCTEMHBbIE
XUMUYECKUE 3HAHUS JJIA TPUHATHS pEHIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopMHUpOBAaHHOCTH, yYMEHUW COONIOAATh TIPaBWJIA TOJIb30BAHUS
XUMHUYECKON TOCynoil u 1abopaTOpHBIM 00OPYIOBaHHMEM, a TaKKe
npaBmiia o0palleHus: ¢ BEIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIITOJTHCHUIO na60paT0pHr,1x XUMHWYECKUX OIIBITOB
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CdopmMHpoBaHHOCTh YMEHUM IUIAHUPOBATH U BBINOJIHATH XUMHUECKUN
SKCIIEPUMEHT (IIPEBpALEHHUS] OPTraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MIOJIy4YEHHUE DTUIIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU
OpraHMYECKHUX BEILIECTB, JeHaTypauus OeJKOB NpU HarpeBaHUH,
LBETHbIE peaklHU OENKOB) B COOTBETCTBHM C MpPaBUJIAMHU TEXHUKU
0€30IacCHOCTH TpH OOpallleHuH C BELIECTBAMU U J1a0OpaTOPHBIM
0o0opyoBaHuEM; MIPEACTABIATh pe3ynbTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOIIMX

peaKLII/Iﬁ )51 (I)OpMyJ'II/IpOBaTL BBIBOJbI HA OCHOBC 3TUX PEC3YJIbTATOB

34

CchopMupoBaHHOCTh YMEHHM MPOBOANUTH BBIUYUCICHUS M0 XMMUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEILIECTBA MIIU
MPOJYKTa pEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XUMHAYECKYI0 HMH(OpMAIMIO, TOTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nuHopmaruu, cetb UHTepHET u apyrue)

3.6

CdopmupoBaHHOCTh yMEHMH COOMIOATh MpaBWiIa HKOJIOTMUYECKU
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11eJ1IecO00pa3HOro MOBENEHUS B OBITY M TPYNOBOW NESATEIHHOCTH B
LEISIX COXPAHEHUs CBOEr0 3J0pOBbS M OKpPY)KAIOIIEH MPUPOIHOU
cpezbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBHUSA Ha KHUBBIE OPraHU3MBI
OIpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAas CMBICI MOKa3aTels
[IAK (upenenbHO AONYCTUMOM  KOHLEHTpALUHM), MOSCHATH Ha
IIPUMEpax CIOCOObl YMEHBIIEHUS U IMPEJOTBPALICHHUS HUX BPEAHOTO

BO3I[€I>1CTBH$I Ha OpraHu3M 4YCJIOBCKaA

11 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

Binanenne cucremMoil XMMHYECKMX 3HAaHWW, KOTOPAas BKJIKOYAECT:
OCHOBOTIOJIATAIOIINE  TMOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH aTOMOB,
WOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEINEHb
OKHUCJICHUSA, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BbEM, KpUCTAJUIMYECKass peIIETKa, TUIBl XUMHYECKUX peaklui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9OK30- H  SHIOTEPMHUYECKUE,
peaki MOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIMTHI,
JNEKTPOJIUTUYECKAsT ~ JTUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMUMHUYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHs AIIEKTPOJIUTUYECKON muccormanmu, [lepuoanyeckuii
3akoH [[.M. MenzeneeBa, 3aKOH COXpaHEHHsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOJIOTUICCKUE CBEACHHS O CBOMCTBAX,
CcoCTaBe, TIOJYYEHWH W OE30MacHOM WCIOJIb30BAaHUN Ba)KHEHIIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY MU MPAKTUYECKOW AESITETbHOCTU

YCJIOBCKa

ChopmMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPHU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHSTHH, INPUMEHATh COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBI3b XUMUYECKHUX
3HAHUU c MOHATUAMHU u MPEACTABICHUAMU IpYyrux

CCTCCTBCHHOHAYYHBIX NPCIAMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAMH HAy4YHOrO MO3HAHMSI BEUIECTB U
XUMHYECKUX SBIICHUN (HAOmIOOeHWE, W3MEpEeHUe, JKCIEPHUMEHT,

MOJICIIUPOBAHNE)

21




1.4

ChopMupoBaHHOCTE YMEHHI OMNPENENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
cocTaBa, BHJ XUMHUYECKOW CBSI3W  (KOBaJeHTHAas,  HMOHHaf,
MeTaJUIM4ecKasi, BOJIOPOJIHAS) B COCAMHEHUSX, TUIl KPUCTATIMYECKON
PEHIETKH KOHKPETHOTO BelIecTBa (aTOMHAs, MOJICKYJIspHAsi, MOHHAs,

MeTaJUTHYeCcKast )

1.5

1.6

1.7

1.8

1.9

ChopmMupoBaHHOCTh YMEHUN ONMPEAEINATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHU4YCCKUX CO@,Z[I/IHCHI/Iﬁ

ChopMUPOBAaHHOCTh ~ YMEHHS  KIACCH(PHUIMPOBATH  XUMHUYECKUE
peaKuy Mo Pa3InIHBIM MPHU3HAKaM (YHCIy H COCTaBY pearupyromInx
BEIIECTB, TEIIOBOMY J(h(}EeKTy peakiuu, HW3MEHEHUI0 CTeleHeH
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJin3aTopa)

ChopmMupoBaHHOCTH YMEHUH  COCTABIATH ypaBHEHHUS  peakiuil
pa3IUYHBIX THUIIOB, TOJHBIE W COKpAalICHHBIC ypaBHEHUS pPEAKIUN
MOHHOT'0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEAKUIUU UIYT
710 KOHILIa

CdopmupoBaHHOCTh YMEHUN MPOBOIUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIH  COCTaB  pa3IUYHbIX HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

CdopmupoBaHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-

BOCCTAaHOBHTCIIbHBIX peaKI_II/II\/’I nocpeaACTBOM COCTaBJICHUA

ANEKTPOHHOTO OajlaHca 3TUX peakluit

1.10

CpopMHUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON peaklMy OT pa3iNyHbIX (JaKTOPOB

1.11

2.1

ChopMHUpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JECUCTBUS

(mpunnun Jle HlaTtense)
OO01mas u HeopraHu4YecKasi XUMHUS

CdopMupOBaHHOCT, YMEHHH pacKpbiBaTh cMbIca [lepuoamdeckoro
3aKOHa JN. Menneneena u JIEMOHCTPHUPOBATH ero

CUCTCMATU3UPYIOIIY1O, 06’b$ICHI/ITeJIBHYIO u MPOTrHOCTUYCCKYIO

byHKIIIN

2.2

CdopmupoBaHHOCT YMEHUH XapaKTePU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuoaos Ileproandeckoi

cuctemMbl xuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
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2.5

MOHATUSL  «S-, p-, d-dJEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XMMHYECKHX 3JEMEHTOB U MX COCJMHEHHWH 10 MepuojgaM U TpyInam

IIepuonnueckoi cucteMbl XUMU4YeCKUX 1eMeHToB [[.1. Menneneesa

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOHW  CBS3M  MEXIY
HEOPraHMYECKUMH  BEUIECTBAMH € [OMOINBK  ypaBHCHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaThb  IPUHAAJIEKHOCTh
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMNPEIEIEHHOMY Kiaccy
(rpymme) coenrHEeHU (MIPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbl,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIC THPOKCHUIBI, COIIH)

CdopmupoBaHHOCTh YMEHUN HCIOIB30BAaTh XUMUYECKYIO CHMBOJHKY
JUISE  COCTaBJICHUS (OPMYJ BEIIECTB W YPAaBHCHHH XHUMHYCCKHX
peakuuii, cuctemarnyeckyro HomeHkinarypy (IUPAC) u TpuBHaibHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas HW3BECTh, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3JINYHbBIX KJIACCOB,
MOATBEPK/IAaTh  CYIIECTBOBAHWE  T€HETUYECKOW  CBA3M  MEXKAY
HEOpraHWYECKHMH  BEUIECTBAMM  C  [OMOLIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHHUH MJIAHUPOBATH M BBIMOIHATE XUMUYECKUIH
HKCHEPUMEHT (pa3iioKeHUEe IMEepOKCHAa BOJAOpPOJa B TMPUCYTCTBUU
KaTaJn3aTopa, ONpeesieHHe Cpelbl PACTBOPOB BEMIECTB C HOMOIIBIO
YHUBEPCAJIbHOTO WHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XHMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KauecTBEHHbIE Peakuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUs, PCHICHUC OJSKCICPHUMCEHTAJIBHBIX 3aaad IO TEMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BellecTBaMM M J1a00paTOpHBIM
000opyoBaHUEM; IPEACTaBIATH PE3YIIBTATHI XMUMHYECKOTO
SKCHEpUMEHTa B (OpME 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUPOBATH BHIBOIBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

ChopmupoBaHHOCTE YMEHHI COONIONATh TMpaBWIA IOJTH30BAHUS

XUMUYECKOH TOCY/I0M W J1abopaTOpHBIM O0OpyJAOBaHUEM, a TaKKe
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IpaBujIa OOpalleHHsI ¢ BEIECTBAMU B COOTBETCTBUHU C MHCTPYKIHSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH  YMEHHH XapaKTepU30BaTh XUMUYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE NPOMBINUICHHOIO IOJYYEHHUS CEpPHOMU
KHUCJIOThI, aMMHaKa, a TaKkkKe CHOPMHUPOBAHHOCTH IPEICTABICHUNA 00
O0ImMX HAyyHBIX MPUHLOMIAX H  OIKOJOTHYECKHUX  Ipodiiemax

XUMHYECKOI'O IMTPOMU3BOJACTBA

3.1

3.2

33

3.4

3.5

XUMHA U KU3Hb. PacuéThl

CpopMHUpPOBAaHHOCTh TPEJCTABICHUN O XWMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, pPOJIM XUMUU B [O3HAHUU
SBJICHUW TIPUPOJABI, B (OPMUPOBAHWU MBIIUICHHS € KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TPAaMOTHOCTH, HEOOXOAUMOM MJis
pelieHusT MPaKTUYECKUX 3a7a4 U OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpO,I[HOﬁ cpeac

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMHUYECKYI0 MH(OpMaIio, MOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, YMEHUW COOJIIOAATh TIpaBUia IKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEISIX COXPAaHEHHUs CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenbl

Oco3HaBaThb OMAaCHOCTh BO3JEHUCTBHS HA KUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [IJIK, moscHsaTh
Ha TIpuUMepax CrocoObl YMEHBIIICHUS U TIPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M 4YCJIOBCKA

CdopmupoBaHHOCTE  yYMEHUH MIPOBONTH BBIYHCIICHHS c
WCIOJIb30BAaHUEM TOHSITHUS «MaccoBasi JIOJiA BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOUIEHWH Ta30B NpPHU XHUMUYECKUX PEAKIUAX, MacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce WId 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB,
TeIrI0BOr0 d(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, MMPEBPAILICHUA U COXPAaHCHHA SHEPTHUU

24




ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

Hpez[MeT OpFaHquCKOﬁ XUMHUH:. ¢ BO3HHMKHOBCHHEC, pPa3BUTHEC KW 3HAYCHHUEC B
MOJIYYCHHU HOBBIX BCHICCTB W MATCPUAJIOB. TeopI/m CTPOCHUSA OPTraHUYCCKUX

coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

1.2

1.3

CrpyktypHble  (OpMyNIBl  OpraHMYecKHX  BemiecTB. [ OMONOTHS, H30MEpHsL.
XHUMHUUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPATHBIE CBA3U.
[IpencraBienue o kaaccuUKaluy OPraHUYECKHX BEILECTB

HoMmeHkinaTypa oOpraHM4ecKkux COEIMHEHMH (cucTeMaThyeckas) U TpUBUAJIbHBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTeHGﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBox1opoasl

2.1

2.2

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUM psii. MeTaH M 3TaH — NpOCTEeUIIne
NPEJCTaBUTENN AJIKAHOB: (PM3UYECKHE M XUMHUECKUE CBOMCTBA (PEeaKLUU 3aMEICHHS

u FOpCHI/Iﬂ), HaXOXKIACHUC B IPUPOAC, ITOJTYYCHUC U IIPUMCHCHHC

AnKeHbl: cOCTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJeH Hu MPOMNMUJICH —
HpOCTGfIH.IPIC NpEACTAaBUTCIIN AJIKCHOB!: (I)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TrHaApUpPOBAHUA, TaJIOrCHUPOBAaHMA, ruaparanuu, OKHCIICHUA )51

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHC U ITPUMCHCHUC
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2.4

2.5

Ankanuensl: OyramueH-1,3 u  wMetunOyraaueH-1,3: cTpoeHue, BaxHEHIIHE
XUMHUYECKHE CBOICTBa (peakius moiauMepusanuu). [lodydeHne CHHTETHYECKOTO
KaydyKa ¥ pe3UHBI

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHMsI, TOMOJOTUYECKHH psl. AICTHICH —
MPOCTEUIINNA  TIPEACTABUTENh AJKMHOB: COCTaB, CTpPOCHHE, (usnueckne u
XUMHUYECKHE CBONCTBA (peaklWy THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApPATAIUH,
TOpEeHUs), OJIy4eHUEe U PUMEHEHUE

Apensl. beH3on: cocraB, cTpoeHue, GU3MUECKUE U XMMHYECKHE CBOWMCTBA (peaKiuu
raJIOTEHHPOBAHMUSI M HUTPOBAHMS), TOJydyeHHUE U HpuMeHeHue. Tomyois: cocTas,
cTpoeHne, (U3NYECKHE W XHMHYECKHE CBOWCTBA (pEaKIMU TaJOTeHUPOBAHUS H
HUTPOBAHUS ), OJIy4eHHE U TpUMEHEeHHne. TOKCUUHOCTh apeHoB. ['eHeTnyeckas cBs3b

MCXKAY YTJII€BOJAOpOAaMHU, IPUHAAICKAITUMHU K PAa3JIMYHBIM KJ1acCaM

2.6

[IpupogHble MCTOYHUKH YIIEBOAOPOAOB. [IpHpOIHBIA ra3 W MOMyTHbIE HEQTSIHbIE
ra3pl. Hedte m e€ mpomcxoxaenue. CrocoObl mepepaOoTku HedTH: TMeperoHka,
KPEKUHT (TepMUYECKUH, KaTaJMTHUeCKuil), mmponu3. IlpoaykTsl mnepepaboTku

HeTH, UX TPUMEHEHHE B TPOMBIIUICHHOCTH U B ObITy. KameHHbI yromp u
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IPOAYKTHI €ro nepepadoTKH

Kucnopoacoaepxaiiiue opraHuuecKue COeUHEHUS

3.1

[IpenenbHpie OAHOATOMHBIE COUPTHL.. METaHON M 3TAHOJ: CTPOCHHE, (PHU3UYECKHE H
XUMHUUYECKHE CBOWCTBA (PEAKIMM C AKTUBHBIMM METAJUIAMHU, TaJIOT€HOBOAOPOAAMH,
ropeHue), npuMeHeHne. BonopoiHele CBA3M MEXly MOJIEKYJIaMU CIUPTOB. JleficTBue
METaHojJa W OJTAaHOJa Ha OpraHu3M 4eIOBeKa. MHOIOaTOMHBIE  CIIUPTBHIL.
OTWIGHTTIUKONb W TJMLEPHUH: CTpOEHUE, (U3UYECKHEe M XHUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBUE CO IIEJOYHBIMM METallllaMM, KadeCTBEHHas peakius Ha
MHOr0aTOMHBIE CIIUPTHI). [leficTBue Ha opranu3M uenoBeka. [[pumenenne rimnepuHa

U 3TUJICHTJIMKOJISA

3.2

®DeHoJI: CTPOECHUE MOJICKYJIbI, (U3UYECKHE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH

denomna. [Ipumenenue penomna

3.3

34

AJII:I[GI‘I/II[I)I N KCTOHBI. CDOpMaJII)I[eFI/IIl, aleTalbACru: CTPOCHUC, (1)I/I3I/III€CKI/IC u
XMMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHA M BOCCTAHOBJICHHUSA, KAa4YCCTBCHHBIC

peakuun), Noay4eHue u NpUMEHEHNe

OMHOOCHOBHBIE TpeAeibHbIE KapOOHOBbIE KHUCIOTHl. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHE, (PU3NYEeCKHue M XMMHMUYECKHEe CBOICTBa (CBOWCTBa, 0oOLIMe AJIs
KJlacca KUCIOT, peakius sTepuuKaium), oixydeHue u npumenenue. CreapuHoBas 1
OJICMHOBAsI KUCIIOTHI KaK MPEJCTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak

COJIM BBICIIHNX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[GflCTBI/IG

3.5

CnoxHbie 2(puUpbl KaK TPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. ['MIPONIN3 CIOXKHBIX

a¢upoB. XKupsl. ['unponus xxupos. [Ipumenenue xupos. bruomorunueckas posb ;KUPOB

3.6

VYrneBoabl: cocTaB, KiacCHU(PHKAIUs YyIiIeBOJOB (MOHO-, JH- U IOJHCAXapuibl).
['moko3a — mpocTediuii MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢u3nueckue W XMMHYECKHE CBOMCTBa (B3aumMmopencTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHauyHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBieHHE, OpoKeHHE
[JIIOKO3bI), HAaxOXJEHHWE B MpPUpPOJE, NpPUMEHEHHe, OHOJOTHYecKas poJlb.
@otocunTe3. DpyKkTo3a Kak H30Mep TJOKO3bl. Kpaxmanm u memironosa Kak
npupoaHbie monuMmepbl. CTpoeHHMe Kpaxmaiga W Le/Ultosio3bl. Pusuyeckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (I‘I/I,Z[pOJ'II/B, KauCCTBCHHAA pCAKIIUA C I/IOJIOM)

A30Tcoz[ep>1<a1uﬂe OpTraHU4YC€CKUC COCANHCHUA

4.1

AMHUHOKHCIOTBl Kak aMm@oTepHble OpraHuueckue coequHeHus. Dusndeckue U
XMMHYECKHE CBOMCTBA aMHMHOKHMCIOT (Ha @puUMepe IiMIMHA). buonoruueckoe

3HAYCHHUEC aMUHOKUCIIOT. HCHTI/I,I[I)I

4.2

benku kak mpupo/iHbIE BHICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuyuHas, BTOpUUHas
U TpeTHuYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: THIPOJIU3,

ACHaTypanus, KAYCCTBCHHBIC PCAKIIUHN HA OcnKu
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BbICOKOMOIEKYJISIPHBIE COCITMHEHUS

5.1

5.2

OCHOBHBIC ITOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCpP, IOJIUMCED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IOJIUMMCpU3AllMKU, CPCAHAA MOJICKYJIdpHas Macca.
OcCHOBHBIE MCTOAbI CHHTE3a BEICOKOMOJICKYIIAPHBIX COG,Z[I/IHCHI/Iﬁ — HNOJIMMEpHU3anus u
MNOJIMKOHACHCAIIUA

3KCHepI/IMeHTaHLHBIC METObI HU3Yy4YCHUA BC€IICCTB u ux npeBpameHm”I:
O3HAaKOMJICHHUE C 06pa3uaM1/1 MNpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH, IIJIaCTMACC,

KayaykoB. [lonyuyeHne cMHTETHYEeCKOro KayuyKa U Pe3uHbI

11 KJIIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

Xumuyeckuil sieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHas 000J0YKa.
DOHepreTuyeckue ypoBHM, IOJYPOBHU. ATOMHBIE OpOMTaNH, S-, p-, d-dJIEMEHTHI.
Oco6eHHOCTH pacipeesieH s 3JIEKTPOHOB [0 OpOUTAISIM B aTOMAX 3JIEMEHTOB MEPBBIX

Y4eTHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaLHs aTOMOB

[Iepnonnueckuit 3akoH u Ilepmoandeckas cucreMa XMMHYECKUX dyeMeHToB J[.H.
MenpeneeBa. CBsi3b nepuoudeckoro 3akoHa u Ileproanueckoil cucTeMbl XUMHYECKUX
onementoB JI.MI. MenzaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHMs CBOMCTB XMMMYECKHX 3JIEMEHTOB U 0Opa3yeMbIX HMHU
MIPOCTBIX M CJIOXHBIX BELIECTB 10 IpylnaM U NepuojaaM. 3HaYeHHE MEePHOIUYECKOrO

3aKOHa B pa3BUTUHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuAbl XUMHUYECKOW CBSI3M (KOBaJEHTHAs
HENoJIsIpHas W IOJIsSIpHAsi, WOHHAs, MeTajuinueckast). VOHBI: KaTMOHBI U AHHUOHBI.
Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOM XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-

aKIenTopHbI). BogopoaHas cBs3b

1.4

BanentHocTh. DnekTpooTpuniareabHOCTh. CTEneHb OKUCIECHUS

1.5

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUIA
KpUCTaUIMYecKoW pemeTku. llonatne o gucnepcHbIX cucremax. VICTHUHHBIE |

KOJIJIOMJHBIC PACTBOPHI. MaccoBast 107151 BeliecTBa B pacTtBopE

1.6

Knaccudukanmss HeopraHmyeckux coeauHeHuid. HoMmeHkIaTypa HEOpPraHHMYECKHX

BCIICCTB

1.7

Xumuueckas: peakius. Kmaccuuxanuss XUMHYECKUX PEaKUUi B HEOPraHWYECKOH WU
OpPraHMYECKON XMMHHU. 3aKOH COXpPAHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U

MIPEeBpALICHUS SHEPTUU TPU XUMUUECKUX PEAKIHIX
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1.8

CKopocThb peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peaknuu. XUMUYeckoe paBHOBecue. DaKTOPBI, BIUSIONNE HA COCTOSHUE

xumuueckoro papHoBecus. [Tpunuun Jle Hlarense

1.10

1.11

2.1

2.2

OnexrponuTndeckas auccoruanus. CuibHbele U ciaadble 31eKTponuThl. Cpena BOAHBIX

pPacTBOPOB BEIIECTB: KUCIIas, HEUTpallbHas, IIeJouHas. Peakiiuu HOHHOTO 0OMeHa
OKHCIIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH

Heopranuueckast xumust

Hemeramnbl. Ilonoxkenue HemeramioB B llepuogumyeckoil cucteMe XHMHUYECKHX
anemenToB J[.. MenneneeBa u ocoOeHHOCTH cTpoeHus: aToMOB. dDu3nueckue cBoNCTBA
HEMETaJ/UIOB. AJUIOTPONHS HEMETAIOB (HAa NMpUMEpe KHUcaopojaa, cephl, dochopa u
yriaepoa)

XHWMHYECKHE CBOMCTBA BAKHEUINX HEMETALIOB (TaJOTEHOB, cephl, a3oTa, (ocdopa,

yriepoaa U KpPEeMHHS) U MX COEAMHEHMH (OKCHIIOB, KHCIOPOACOAEpX AILIKUX KHUCIIOT,

BOJIOPOAHBIX coenHEeHM). [I[puMeHeHne BaXKHEUIIINX HEMETANIOB U UX COCTMHEHUN

23

Mertannsl. [lonoxxenue metaios B [lepuonnyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J.U. MenpneneeBa. OCOOEHHOCTU CTPOEHHUS IEKTPOHHBIX 000J0YEK aTOMOB METAJIJIOB.
Oo6mue puznueckue cpoiicTBa MeTayuioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUUECKUH P

HaIpsHKEHUH METaJUIOB
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2.5

3.1

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, KaJlud, KadblMid, MarHui,
QTIOMUHUMA, TMHK, XpOM, JKeJie30, Meab) M uX coeauHeHuil. OOmme Ccrocoosl

MOJIYUYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy N TCXHHUKC
I'enetnueckas CBs3b HCOPTaHUYCCKUX BCHICCTB, IIPHHAJICKAIINUX K PA3JINYHBIM
KJj1accaM

XUMHUS U KU3Hb

Ponrs xummm B OOECHEYEHHHM OSKOJIOTMYECKOW, HHEPreTHYECKOW U THIIEBOU
0€301acHOCTH, pa3BUTUN MeIUIUHBL. [[OHATHE O HAYYHBIX METO/IAaX MO3HAHUS BEIIECTB

1 XUMHUYCCKUX peaKuHﬁ

3.2

Hpe,Z[CTaBJ'ICHI/ISI 00 06H_[I/IX HayY4YHbBIX NTPHHOUIIAX TIPOMBINIJICHHOI'O0 IOJIYYCHHUA
BaXHEHMIIUX BellecTB. YenoBeKk B MHUPE BCHICCTB W MATCPUAJIOB! Ba)KHEHIIIe
CTPOUTCIIBHBIC MaTCpHaJIbl, KOHCTPYKIIMOHHBIC MaTC€pUalibl, KpaCKu, CTCKJIO, KEpaMHKa,
MaTepuaibl IJid S3JICKTPOHUKH, HAHOMATCpUAJIbl, OPraHUYCCKUC W MHHCPAJIBbHBIC

ynoopeHus

3.3

Xumusi ¥ 3J0pOBbE YEJIOBEKA: MPAaBUJIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB,
npaBmiia 0€30MacHOr0 HCIOJIb30BAHUS MPENapaToB OBITOBOW XWMHHU B NOBCEAHEBHOU

KHU3HHU
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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