MUHHUCTEPCTBO MPOCBEIEHM ST POCCUNCKON ®EJEPALINU

TonpsTTHHCKOE yrpaBaeHne MuHucTepcTBa 00pa30BaHUs H HAYKU

YacTtHoe 00111€00pa3oBaTesibHOE YUpEKACHHE CPEHsIs 00111e00pa3oBaTesibHasl

«PaccMoTpeHo»
Ha 3acenanuu MO
mmpoTokoy Ne 1

or 27.08. 2025 r.

mkoia «O0mieoobpa3oBarenbHbii 1eHTP «Illkomay

«CormacoBaHo» <<YTBep>1<z[an>>
3am. aupekropa no YBP Hupexrop
/Kyruna E.A. / HOY COIII «O0omeobpa3oBaTebHBIH
«28» aBrycra 2025r. ueHtp «Illkomay
/Cunoposa C.1./
npuka3 Ne 154 — ox ot 29.08.2025
DN: C=RU, O="4OY coL "™
0O6LweobpasoBaTenbHbIf LEHTP
& "lLkona"", CN="CugopoBa
CaeTnaHa VBaHoBHa, AupekTop",
E=o0c-shkola@mail.ru
bOELuEOSqPOA;;:A\#EAbHNﬂ MeCTOrlOﬂO)KeHV]e:
LIEHTP «LLKOMA» 00e4e0989f137762ba
[ata: 2025-08-29 00:58:08

(ID 7093277)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

11t ooydarommxesa 10 — 11 kimaccoB

TonpsarTu, 2025



INOACHUTEJIBHASA 3ATINCKA

IIporpamma 1o XMMHM Ha YpOBHE CpeAHero oOuiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHuUH K pe3yabTaTaM 0CBOeHUs (hesepaibHOM 00pa30BaTeIbHON POrpaMMBbl CPEAHErO 00ILEro
obpazoBanus (POIT COO), mpencraBneHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yu€rom Konnenmuu mnpemnogaBanus ydeOHOro mnpeaMera «XuUMHSA» B
oOpa3oBaTenbHBIX  opraHm3auusx  Poccuiickoit ~ ®exepauuu,  peaqu3ylOIIUX  OCHOBHBIC
o0pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BUTHUsS BOCIUTaHHS B
Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roga» (Pacnopsixenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOZIOB K pa3pabOTKe MPOrpaMMbl 10 XMMHUH, K ONPEACICHUIO OOIIeH CTpaTeruu
00y4yeHMsl, BOCIIUTAHUSI U Pa3BUTHsI OO0YYAIOLIMXCS CPEACTBAMHU y4yeOHOro mpeaMera «XuMHs» A
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBHJIM KOHLeNTyaibHble nojoxenus PI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LI€JIeH, COoAep)KaHus, pe3yiabTaToB OOydeHUs M TpeOOBaHUI K YpPOBHIO
[IOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHue, MOIy4aeMOe BbIITYCKHUKaMH 00111€00pa30BaTe/IbHOM OpraHu3aIiH,
SBJIAIETCS HEOTHEMJIEMOW YacThl0 HX 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEpLIAOLINM 3TAIoM
peanu3aly Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX ILIEHHOCTEH, NpHUCYIUX
LIEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl IMO3HAHMsI 3aKOHOB
IpUPOJBI, (POPMHUPOBAHUS MHPOBO33pEHHS U OOIIEH KyJIbTYpbl YEIOBEKa, a TAKXKE SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOUICHHUSI K CBOEMY 37I0POBBIO M NPHUPOTHON cpere. Peanmnsyercs xummueckoe
o0Opa3oBaHMe OOydYaroIUXcsd Ha YpPOBHE CpeAHero obmero oOpa3oBaHUs CpeACTBAMU Y4eOHOIO
npenMera «XHUMHUs», COJEpKaHUuEe U NOCTPOECHHUE KOTOPOTO OIPEAEIeHbl B MPOrpaMMe MO XUMHUH C
y4€ToM crequ(pHUKI HAyKH XMMUH, €€ 3Ha4eHUs B MO3HAHUU MPHUPOJBI U B MAaTepUAIbHON KU3HU
o0miecTBa, a Takke C y4€ToOM OOIMX MeNed W MPHUHIUIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoii @enepanui.

XUMHUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0coOyl pPOjb B COBPEMEHHOM
LUBWIN3ALMU, B CO3/IaHMM HOBOM 0a3bl MaTepHaabHOM KylbTypbl. OHa BHOCHUT CBOW BKIaJ B
(hopMHpOBaHNE PALMOHATIBHOTO HAYYHOI'O MBIIIIEHUS, B CO3JJaHUE LEJIOCTHOIO MpEACTaBIEeHUs 00
OKpY’KaroIlleM MUpPE KaK O €TUHCTBE MPUPO/IbI U YETIOBEKA, KOTOPOE (GOPMHUPYETCsl B XUMHUH Ha OCHOBE
MMOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0o MHpa, OCO3HAHUS B3aUMOCBA3U MEX]Y
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aMMOAEHMCTBYSl C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs cTaja HEOTbEMJIEMOM
YacThI0 MUPOBON KYJBTYPbI, HEOOXOJMMBIM YCIIOBHEM YCIIEHIHOTO TPyJa U KHU3HH KaKIO0ro YjeHa
obOmiectBa. CoBpeMeHHass XMMMsI KaKk HayKa CO3UJaTeibHas, KaKk HayKa BBICOKMX TEXHOJIOTHM
HanpapjeHa Ha pelleHHe Io0aTbHBIX MPoOIeM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA — ChIPHEBOH,
SHEPreTUUECKOH, MUILEBOM, IKOJIOrHYeCcKOil 0€30MaCHOCTH M OXPaHbl 310POBBS.

B coorBercTBMM ¢ OOmMMHM LENIMH W NPUHLOUIAMU cpelHero oOmero obpa3oBaHus
conepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIil YpOBEHb H3Y4YE€HHs) OPUEHTHUPOBAHO
MIPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOIIMXCS, HEOOXOAUMYIO MM JUIs
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COIMYMA,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocTaBngomuMy npeaMera «XuMus» SBISI0TCS 0a30Bble Kypchl — «OpraHuueckas XUMus» 1
«O0mas 1 HeopraHUyecKkas: XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: cHCTE€Ma 3HAHUI 110 HEOPraHMYEeCKOM XHMMHUU (C BKIIOYEHHEM 3HAHUN U3
o0mieil XMMHMK) U opraHuyeckoi xumuu. GopMHUpoBaHUE JAHHON CHUCTEMbI 3HAHMH MPU W3YUYECHUH
npenMera oOecreuynBaeT BO3MOKHOCTh PAacCMOTPEHHSI BCETO MHOT0OOpa3Hsi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranmueckass xumus» U «OOmas v HeopraHudeckas
XUMHUsD» cHOPMHUPOBAHA B MPOrpaMMe MO XUMHHM Ha OCHOBE CHUCTEMHOrO MOJXOAa K H3YYCHHIO
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yuyeOHOro Mmarepuana M OOyCIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONpEeNEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4YecKOM XHMHUHU BELIECTBA
paccMaTpuBarOTCA Ha ypOBHE KJIACCUYECKOW TEOPUHM CTPOEHHUS OPTaHUYECKUX COECIMHEHUH, a TaKKe
Ha YPOBHE CTEPEOXMMMUYECKUX U AJIEKTPOHHBIX MPEICTABICHUN O CTpOeHUU BeliecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOAOPOAOB J0 CIOKHBIX OMOJIOTHYECKI
aKTUBHBIX COeAMHEHUN. B Kypce opraHnyeckoil XMMHUH HOJIy4YaloT pa3BUTHE COPMHUPOBAHHBIC HA
YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs MEPBOHAYAIBHBIC MPEACTABICHUS O XMMUYECKOH CBS3H,
KJIacCU(UKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX CTPOCHUS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yIJIOM 3peHHs B mpeaMere «XuMus» 0a30BOro YpOBHSI paccMaTpUBaETCs
M3yYeHHBIH Ha ypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMs TEOPETUYECKHH MaTepuan |
(bakToNoruuecKue CBEACHMSI O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas U HeopraHuveckas XUMHs» OOYYarOIIMMCS MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHUE MEPHUOIUUYECKOT0 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIIMM, TIy0ke
MOHATh UCTOPHYECKOE U3MEHEHUE (DYHKIIUH ATOrO 3aKOHA — OT 0000IIAIoNei 10 00BICHSIOMEH U
MIPOTHO3UPYIOLLEH.

Enunnas cucrema 3HaHUN O BaKHEWIIMX BEUIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX H
MIPUMEHEHUH, & TAKKE O XUMUYECKHUX PEAKLMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnosnHsiercs B Kypcax 10 u 11 kiaccoB ayieMeHTaMu coiep KaHUsl, UMEIOLIUMU KYJIbTYPOJIOTHUYECKHM
U TPUKIATHON XapakTep. JTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMHUH C JIPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojib B IO3HABAaTEJIbHOM M NPAKTUYECKOM [EATENbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX
MPWIOKEHUH XHWMHUHU, TOMOTAIOT BBIIIYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MPoOIeMaXx, CBA3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICIMBATh UH(POPMALIMIO U IPUMEHSTh
e€ I8 TONOJHEHHUS 3HAHWM, PELIEHUS  UHTEIUIEKTYyaJbHBIX M  AKCHEPHUMEHTAJIbHbIX
HCCIIeIOBATEeNbCKUX 33/a4. B 1enoM coaepkanue ydeOHOro mpenmMera «XHUMHUS» JAHHOTO YPOBHS
M3yYeHHs] OPUEHTHPOBAHO Ha (popMUpOBaHHE y OOYYAIOUIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JUIS
MOHUMaHUs (QUIOCOMCKUX U, TaKMX KaK: MaTepHalbHOE EIMHCTBO HEOPTaHWYECKOro H
OpPraHUYECKOT0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOCHHEM, 103HABAEMOCTh
MIPUPOHBIX SBICHUN MyTEM HKCIIEPUMEHTA U PEIICHUs] MPOTUBOPEUHI MEKIy HOBBIMU (PakTamMu H
TEOPETUYECKUMH MPEANOCHIIIKaMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUH SKOJIOTMUYECKUX MpoOieM, a
Takxe MmpodieM cOepekeHUs DHEPreTUYECKUX PECypCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJOTHUH WU
MaTepUasoB.

B mutane pemieHus 3ajay BOCMUTAHUS, Pa3BUTHSA M COIMAIM3AIMU OOYUYAIOIIUXCS TTPUHSITHIE
MPOrpaMMOil N0 XHWMHHU TOAXOAbI K OIpPENEICHUIO COJEp)KaHUS U IOCTPOSHUS NpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHME YHUBEPCAIBHBIX Y4YEOHBIX JEHCTBHM, HMeEOMMX 0a30Boe
3HAYEHHUE JUISl Pa3IMYHbIX BHUJIOB JEATEIBHOCTHU: pEUICHUs MpoOseM, MOUCKa, aHaau3a U 00paboTKu
nH(popMaluY, HEOOXOAUWMBIX M MPUOOpPETEHHs] OMbITa MPAKTUYECKOM U MCCIEA0BATEIbCKOM
NeSITeIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XMUMHUH.

B npakTuke npenogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHMs, TaK U Ha
ypOBHE cpesiHero oduiero o0pa3zoBaHus, IpU ONPEAETIECHUN COAEPKATEIbHON XapaKTePUCTUKH 1ieNeit
W3y4YeHUs TMpeaMeTa HalpaBiICHUEM NEPBOCTENEHHON 3HAYUMOCTH TPAJULHUOHHO MPU3HAETCS
¢bopMUpOBaHHE OCHOB XHWMHYECKOM HayKh Kak oOJacTh COBPEMEHHOI'O €eCTECTBO3HaHMS,
MPAKTUYECKOW JIEATEbHOCTH 4YeJIOBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOHM KyinbTyphl. C
METOJINYECKOW TOYKHU 3pEHUs] TaKOM IMOAXO0J K ONpEeAENICHUIO LeJeil M3ydyeHUs MpeaMeTa sBIsieTcs
BIIOJIHE OTPAB/IaHHBIM.

CornacHo JaHHOU TOYKE 3pEHUS TJIaBHBIMU LENSIMH U3YYeHUS TpeaMeTa «XUMHUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

— ¢GOpMHpOBaHHE CHUCTEMBbl XHWMHYECKHMX 3HAHWM KaK BaKHEWIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM JiekaT KIIOYEBblE MOHSITHS,
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(dyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XWMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAaHHE
CYUIHOCTHU JOCTYIHBIX 0000LIEHIII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHUS;

— (QopmupoBaHue U pa3BUTHE MNPEICTABICHUN O HAYYHBIX METOAaX IO3HAHUS BEILIECTB U
XUMHUYECKUX peaKIHii, HEOOXOAMUMBIX JIJIsl IPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB
Y XUMHUYECKUX SBJICHUNA, MIMEIOLINX MECTO B IPUPOJIE, B MPAKTUUECKOM U IOBCEHEBHOM KHU3HH,

— pa3BHUTHE YMEHHH U CTIOCOOOB AEATEIHLHOCTH, CBA3aHHBIX C HAOIIOICHUEM U 00BbICHEHUEM
XMMHUYECKOT0 SKCIIEPUMEHTa, COOJII0IEHHEM TIPaBUIT O€30M1aCHOT0 OOpaIIeHHsI C BELIECTBAMH.

Hapsiny ¢ stum, coxmepkaTenbHas XapaKTEpPUCTHKA LeJed W 3ahad HM3Y4YeHUs HpeaMera B
IporpaMMe 1o XMMUHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B
cucreme cpeaHero obmero odOpazoBanus. CeromHs B MPEMOAaBaHUM XUMHUU B OOJIBIIEH CTENCHH
OTIAETCsl MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep:KaHusl 00y4eHUsI, OpPUEHTUPOBAHHOMN Ha
MOJITOTOBKY BBIITYCKHHKA 0011€00pa30BaTeIbHON OpraHU3alliy, BIACIONIET0 He HA0OPOM 3HaHU, a
(YHKIIMOHATBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU aKTUBHOT'O MOJIYYE€HHUS 3HAHUH U
MPUMEHEHHS UX B PEATBHOM KU3HU U PEIICHHUS TPAKTUYESCKHX 3a/1a4.

B cBs3u ¢ 3TUM NpU U3yYEHUU MpeAMeTa «XUMHUS» JTOMUHUPYIOIIee 3HaUeHHuEe MPUOOPETAtOT
TaKue IeJH U 33a4M, KaK:

amanrtanus oOydarolmuxcsl K yCJIOBHSIM JUHAMUYHO Pa3BUBAIOIIErocs Mupa, GpopmMupoBaHUE
WHTEIUICKTYaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOW K C€amMoOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPUHATHIO TPAaMOTHBIX PEUICHHH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHUEM;

(dbopMupoBaHHE Yy 00YYArOMIMXCS KIIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUI), UMEIOIINX
YHHUBEpCAIbHOE 3HAUCHHE ISl Pa3IMYHBIX BUIOB JIEATEILHOCTH: peIeHHs Ipo0IeM, IOMCKa, aHaTu3a
u 00paboTku uH(bOpMaLUU, HEOOXOAUMBIX S TPUOOPETEHHS OIbITa JEATEIbHOCTH, KOTOpPas
3aHMMaeT Ba)XKHOE MECTO B IMO3HAHWM XWUMHH, a TAKXKe IS OLEHKH C TO3UIHUI IKOJIOTHYECKOM
0€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB M XMMHUYECKUX MPOIECCOB HA OPraHU3M YeIOBEKa U
MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIJIEKTYadbHBIX M TBOPYECKHX CIIOCOOHOCTEN
00y4aroImuXcsi: CIIOCOOHOCTH CaMOCTOATEIBHO PUOOPETaTh HOBBIE 3HAHMUS IT0 XUMHUH B COOTBETCTBUH
C HM3HEHHbIMU MOTPEOHOCTSMHU, UCIOIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIIOTUHU IS
MOMCKA U aHAIHM3a YU4eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKAHMS,;

¢dbopmHpoBaHHE U pa3BUTHE Yy OOYYarOIIMXCS ACCOLMATUBHOIO M JIOIMYECKOT'O MBIIUICHUS,
HaOJI0AAaTEIEHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MIpH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Y 00yYarOMUXCsl YOSKAEHHOCTH B TYMaHHCTUIECKOM HANPaBICHHOCTH XMMUH, €€
B2YKHOM POJIU B PEIICHUH TNI00ATBHBIX TPOOJIEM PallMOHAIBHOTO MPUPOIOTIONH30BAHMS, TOMOTHEHHS
HHEPIeTUYECKUX PECYpPCOB W COXPAaHEHHs IPHPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpe’KHOr0 OTHOIIEHUS K TPUPOAE U CBOEMY 3/I0pPOBbIO, a Takke MPHUOOPETEHHs ONbITa
WCTIOJIH30BAHUS TTOYYEHHBIX 3HAHUH [Tl TPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX, CBSI3aHHBIX C
XUMHYECKUMH SIBIICHUSMHU.

B yueOHOM 1uTaHe cpeHero o0mero oopa3oBaHus MpeaMeT «XuMuUs 0a30BOT0 YPOBHS BXOUT
B COCTaB NpeaMeTHON obsactu «EcTecTBeHHO-HAyYHbIE TPEIMETHI».

Oom1ee nciio 4acoB, OTBEAEHHBIX IS H3YyYCHUSI XUMHUH, Ha 0a30BOM YPOBHE CPETHETO 00IIETO
oOpa3zoBanusi, coctaBisieT 68 yacoB: B 10 knacce — 34 vaca (1 vac B Heneno), B 11 kiacce — 34 yaca
(1 wac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHM4eckol XUMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHUE B IOJyYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHMueckux coequHenuit A. M. bytneposa, eé
OCHOBHbIE NOJIOkeHUs. CTPYKTypHBIE (POPMYINbI OpPraHUYECKUX BewlecTB. ['omomorus, usoMmepus.
XUMHYECKas CBSA3b B OPraHUUYECKUX COEITMHEHUSAX — OJUHAPHBIE U KPATHBIE CBSA3H.

[IpencraBiaenue o kinaccuuKaluy OpraHMYeckux BellecTB. HoMmeHKaTypa opraHu4eckux
COEeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAJIbHBIE HA3BAHUS Ba)KHEWIIUX IPEACTABUTEIECH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IpEBpalllEeHUu: O03HAKOMIIEHHE C
o0pa3llaMu OpraHMYECKHUX BEIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEILLECTB, HAOIIOAEHUE U OMMCAHUE JIEMOHCTPALIMOHHBIX OMNBITOB I10 NMPEBPALLEHUIO
OpPraHUYECKUX BEILECTB IPU HarpeBaHuu (IU1aBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKMH psAn. MeraH M 3TaH — MNpoCTEHIINE
IPEJICTABUTENIN AJIKAHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (pEaKklMU 3aMEUICHHs] U TOPEHMUS),
HaXO0XJICHUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psii. DTUIEH U MPONWIEH — MPOCTEHIINe
IpPEJCTaBUTENIM AJKCHOB: (pU3MyecKkue M XHMMHUYECKHE CBOMCTBAa (peakuuu THIPUPOBAHUS,
raJIOr€HUPOBAHMUSL, THIpATalluK, OKUCIICHUS U TIOJMMEPU3ALINN ), TIOIYYEHUE U TPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOIMUECKUI psall. ALIETUIIEH — IpOCTEeHIINH
IPEJICTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (U3NYECKHE M XHMHUYECKHE CBOMCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINN, TOPEHHUS), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAHUS M HUTPOBaHMA), IOJIyYeHHE W TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2ar02eHUpPOSanuUsl U HUMPOBAHUs), NOAYYeHue U
npumenenue.  ToOkcMYHOCTH  apeHOB. I'eHeTmdeckas  CBSI3b  MEXIYy  YIJIEBOJOPOJAMH,
MPUHAJIEKAITMME K Pa3IUNYHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKHU YrieBoaoponoB. IIpupoaHblii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoObl nepepadoTku HeTU: EPETOHKA, KPEKUHT (TEPMHUYECKUH,
KaTaJuTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBI yrosib v IpOAYKTHI €T0 epepadoTKH.

OKCHEpUMEHTAJIBHBIE METOABl HM3Y4YEHMs BEIIECTB M MX IPEBPALLlEHUI: O3HAKOMIICHHE C
oOpa3uamMu IjaacTMacc, KaydykoB U pe3uHbl, Koiiekuuu «HepTb» u «Yroiab», MoaenupoBaHue
MOJIEKYJI YTJIE€BOAOPOI0B U raJIOr€HOIIPOU3BOAHBIX, TPOBEACHUE IPAKTUYECKON pabOThI: MOTyYeHHE
ATHJIEHA U U3yYEHHUE €T0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUIO XMMUYECKON peakuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOJHOTO
BEIIIECTBA MJIM MPOJYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs

[IpenenbHblE OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3MYECKHe U
XUMHYECKHE CBOWCTBA (PEAaKIMM C AaKTUBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE),
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IpUMeHeHHEe. BogopoaHbie CB3U MEXy MOJIEKYJIaMU CIUPTOB. /IeficTBHE METaHOIa U 3TaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTHIICHTIMKOIb U TIULEPUH: CTPOEHHE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (B3aMMO/IEHCTBHUE CO ILEJIOYHBIMUA METAJUIAMH, KAaUeCTBEHHAsl PEaKlUs Ha MHOI0aTOMHbIE
cnupthl). JlelicTBUe HAa OpraHu3M uenoBeka. [IpuMeHeHne rimuepyHa u STUIICHTJIUKOJISL.

@deHoul: CTpOeHHE MOJIEKYJIbl, (PM3NYECKHE U XMMUYecKHe cBoicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue penona.

Anbnerunpl U kemorwvl. ©opManblieru, aleTanbIeru: CTpoeHue, pu3ndeckue U XuMU4ecKue
CBOMCTBa (peakUuu OKHUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC DPEAKIMH), IOJy4YE€HUE U
IPUMEHEHHUE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAs KHCIIOTBI:
CTpoeHue, GU3NYEeCKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOLIMe JUIsl Kilacca KUCIOT, peaKius
sTepudUKanMu), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHMCIOT, X
MOIOILIEE ACUCTBHE.

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 claoXKHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoapl: cocTaB, Kiaccu(UKalus yriaeBoJoB (MOHO-, IU- U Nojucaxapuabl). [oko3a —
NPOCTEHIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3MUECKHE W XUMHUECKHUE
cBo¥icTBa (B3auMoeicTBue ¢ ruapokcuaomM Meau(ll), okucienue aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccranoBieHHEe, OpOKEHHE TIIOKO3bI), HAXOXJECHHWE B TMPHUPOJE, NPUMEHEHHE,
6uonornyeckas poib. PoTocunTes. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak HOpuUpojHble mosmMmepbl. CTpoeHHe Kpaxmajla M LEUII0JIO3bI.
dusnueckue 1 XMMUYECKHEe CBOWCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEaKLUs ¢ HOJIOM).

OKCHEpUMEHTAJIbHBIE METOJAbl HW3YYEHHUs BELIECTB U HUX IMPEBPALLEHUI: NPOBEACHUE,
HaOJI0IeHNE U ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHOHUPTOB (OKHcIeHHe dTaHoja okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB
(B3auMopelicTBie TaMuepuHa ¢ ruapokcuoM Meau(ll)), anmbprerngoB (OKMCIIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxkcunom menu(ll), B3aumozeiicTBue kpaxmanga ¢ HOJIOM),
IpOBE/IEHUE MPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KHCIIOTBHI.

Pacuérnrie 3amaun.

Bbruucnenus o ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIeCTBa UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOIO U3 UCXOJHBIX
BEIIECTB WU NMPOYKTOB PEaKIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Pu3znueckue U XUMHUUECKUe
CBOICTBa aMUHOKUCIIOT (Ha MpuMepe MMIKHA). brojgorndyeckoe 3HaueHne aMMHOKUCIOT. [lenTusl.

benkn kak HpUpPOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuunasi, BTOpHUYHas u
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBAa O€IKOB: THJPOJU3, JeHATypalus,
Ka4eCTBEHHbIE pEaKIUi Ha OEJKH.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHMsI BEIIEeCTB W WX MPEBpalleHUi: HaONI0ACHHUE U
OTHCaHKE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalus OENIKOB MpPU HArpEeBAaHHUH, IIBETHbIE PEAKLIUU
OEIKOB.

BbicokomoieKy IsIpHBbIEC COCUHEHHSA

OcCHOBHbBIE TOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, TIOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJUMEPHU3ALINH, CPEIHAS MOJIEKyIsApHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMEpU3alysl U MOJMKOHACHC Al

OKCHEpUMEHTAJIBHBIE METOJbl M3YyUEHHMsS BELIECTB M HUX IPEBpAIllEHUI: O3HAKOMIIEHHE C
o0pa3amMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.
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Peanuzanus MeXnpeAMETHBIX CBsI3€d NpU M3Y4EeHUU opraHuueckoil xumuu B 10 kiacce
OCYILECTBIISICTCS YePE3 UCII0Ib30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK ¥ IOHATHH,
SIBIISIOIIMXCSI CHCTEMHBIMU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO011e ecTeCTBEHHO-HAy4YHbIE MTOHATHS: SIBJICHUE, HAY4YHbIH (aKT, TMIIOTE3a, 3aKOH, TeOpus,
aHalu3, CUHTE3, Kiaccu(ukauus, NEPUOAUYHOCTb, HAOIIOACHUE, W3MEPEHHUE, HKCIEPUMEHT,
MO/JICJINPOBAHUE.

dwusmka: Matepus, SHEprus, mMacca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHbD,
BEILIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa, (PM3NYECKUE BEJIMYMHbBI U €AUHULBI UX
U3MEpEHUsl.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHu3me, (OTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MUIIEBBIE MPOAYKTH, OCHOBBI PALlMOHAIBHOIO MUTAHHS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Ipernaparhl, MaTepuajabl U3 UCKYCCTBEHHBIX U CHUHTETHMUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMuYeckuil dneMeHT. AToMm. Sapo aToMa, U30TOMBI. JJNEKTpoHHas 000JIovYKa.
DHepreTHyeckue ypoBHU, MOIYPOBHH. ATOMHBIC opOuTaiu, s-, P-, d- smemeHTbl. OCOOCHHOCTH
pacrpesieieHusl AJIEKTPOHOB IO OpOUTaIsiM B aTOMax JJIEMEHTOB IEPBBIX YETBHIPEX MEPHUOIOB.
DneKTpoHHAs KOHPUTYpAIHS ATOMOB.

[lepuonnueckuii 3akoH u Ilepumonnueckas cucrema xumMuyeckux osseMmeHtoB JI. M.
Menpeneesa. CBsi3b NEpUOINYECKOr0 3aKoHa U [lepuonnyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOXKHBIX BEIIECTB IO TPyIIaM U
nepuoiaM. 3HaueHHe MePUOANIYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYEcKas CBs3b. Bujpl XuMuyeckoil cBsi3u (KOBaJE€HTHas
HEeMNoJIsipHasl W TMOJsSIpHAsi, WOHHAs, MeTalindeckas). MexaHu3Mbl 00pa3oBaHUS KOBaJIEHTHOU
XUMUYECKOW CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBIN). BomopomHas cBsi3b. BanmeHTHOCTS.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MONEKYISpHOTO M HEMOJIEKYISPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonaTHe O AucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas 0
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHnueckux coeuHeHuil. HoMeHkIaTypa HeopraHM4eCcKHX BeIIeCTB.
['eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIIMX K Pa3JIMYHBIM KJIaccaM.

Xumuyeckass peakus. Knaccudukanuss XUMHUECKUX pPEAKIUi B HEOPTaHUYECKOW W
OpPraHMYEeCKOW XMUMHUHU. 3aKOH COXPaHEHUs] MACChl BEIIECTB, 3aKOH COXPAHECHHUS M TMPEBpPAIICHUS
DHEPIrUU IPU XUMHUUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTUMble pPEaKIHH.
Xumunueckoe papHoBecue. DakTopsl, BIUAIOLINE HA COCTOSHUE XUMUYECKOTr0 paBHOBeCcHs. [[puHumn
Jle larense.

DOnekTponauTnueckas auccoruanus. CuibHble W cialbie ANIeKTponuThl. Cpena BOJHBIX
PacTBOPOB BEILECTB: KHCIAs, HEUTPAJIbHAS, IIEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
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DKCTepUMEHTAIBHBIE METOIbI U3YUCHHSI BEIIECTB M UX MPEBPALICHUI: IEMOHCTPAIIHS Ta0JIHIL
«Ilepnoguueckas cucrema xumudeckux snemeHtoB J[. M. MenpaeneeBa», m3yueHue Mopeneu
KPUCTAJUTMYECKUX PEIIETOK, HAONIOJICHHE M OMNHCaHUE JEMOHCTPALIMOHHBIX U JAO0OpPaTOPHBIX
OTBITOB (pa3fio’KeHUE MEepPOKCHIa BOAOPOJA B MPUCYTCTBUU KaTallM3aTopa, OMPEICIICHHUE CPeibl
pacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATHLHOTO HWHAMKATOPA, PEaKIMM HOHHOTO OOMEHa),
MpPOBEJICHNE MPAaKTHUUECKOl paldoThl «BnusHue paznuyHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peaKIm.

Pacuérnbie 3anaun.

Pacuérbl 110 ypaBHEHUsAM XUMUYECKUX PEAKLMM, B TOM YHUCIEC TEPMOXUMHUYECKUE PACUYETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBas J0JIs BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxxenue Hemetaion B Ileprognyeckoit cucTeMe XUMHUYECKUX 311€MEHTOB /.
W. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB. DHU3HUECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOIIHUS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieponaa).

XVWMUYECKUE CBOHCTBA BaXKHEHIIMX HEMETAUIOB (TaJoreHOB, cephbl, a3oTa, docdopa,
yriaepoaa U KpeMHHUs) U UX COCTUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOJHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEIUHEHUM.

Meramnsl. [lonoxxenne meramios B Ilepuoandeckoil cucreMe XMMUYECKUX daemMeHToB [l. W.
MenneneeBa. OCOOEHHOCTH CTPOEHHS JIIEKTPOHHBIX O000JOYEK aToMOB MeTamioB. OoOmue
¢usnueckue cpoiictBa MeTayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM psAl HaIpsKEHUR
METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPHH, KaJIM, KAIbINi, MArHUH, aTIOMUHHM,
[UHK, XPOM, KEeIle30, MEJIb) U UX COCTUHECHHIA.

OO6mme cnocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIIepUMEHTAIbHbIE METO/Ibl M3YUEHHUSI BELIECTB U UX MPEBPALICHUIN: U3YYEHHE KOJUIEKIIUU
«MeTtael ¥ CIUIaBbl», 00PA3I0B HEMETAIIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4, HaO0IeHNE
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U J1A0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBHE TUIPOKCHUIA
AITIOMUHHMS C pACTBOPAMU KHUCIIOT U IIEJI0Uei, KaueCTBEHHbBIE PEAKIIMU Ha KATHOHBI METAJJIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, pacu&Thl Macchl (00bEMa, KOIUYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIUH, €CITH OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHUS U )KU3Hb

Ponp xumuu B 0OeCTieUeHHU HKOJIOTHYECKOM, DPHEPreTHYECKON M MHUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIUHEL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIMM.

[IpencraBnenuss 06 OONUX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYEHUs BaXKHEHIIINX
BEILECTB.

UenoBek B MHpE BEHIECTB M MATEPUATIOB: BAXHEHIINE CTPOUTEIIbHBIC MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAaCKH, CTEKJIO, KEepamMHKa, MaTepuaibl ISl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPABUIIA UCIIOJIB30BAHUS JIEKAPCTBEHHBIX PEMApPaTOB, MpaBUiia
0€30MacHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XUMHUH B TIOBCETHEBHON YKU3HH.

MexrnpegMETHBIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3el MpU M3y4yeHUU OO0IIel U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBIIAECTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U
MIOHSTUH, SBIISIOIIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4HBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHATU3,
CHUHTE3, KiacCUpUKAIUsA, TEPUOJUYHOCTh, HAOIIOIEHUE, OKCIEPUMEHT, MOJEINPOBAHHE,
U3MEpPEHUE, SABJICHHE.
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dusmnka: Mmarepus, SHEprusi, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH, W30TOII,
PaaMOaKTHBHOCTb, MOJIEKYJA, DHEPreTUYECKUH YpOBEHb, BEILIECTBO, TEJNO, 00BEM, arperatHoe
COCTOsIHUEC BCIICCTBA, (bH3I/IquKPIe BCJIMYHHBI U CAMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: kieTka, opranusM, KocucTemMa, Ouocgepa, MakKpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHomorus: XUMHUUECKas MNPOMBINIJICHHOCTh, MCTAJUIYPTHsA, NPOU3BOACTBO CTPOUTCIILHBIX
MaTepuaos, CEIIbCKOXO03SHCTBEHHOE HPOU3BO/ICTBO, HHIIEeBast HPOMBIIIUICHHOCTH,
q)apMaL[eBTI/I‘IeCKaSI MNPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYCCKUX NPCIIapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIOB, JICKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS IPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOSHUS 00YYaIOIUMHUCS ITPOTrPaMM
cpeanero obmero oOpa3oBaHUS (JIMYHOCTHBIM, METAaNpEAMETHBIM M NpeAMETHbIM). Haydno-
METOJIMYECKOM OCHOBOM JJIsl pa3paboTKy MJIaHUPYEMbIX PE3yIbTaTOB OCBOCHUS MIPOTPAMM CPEIHETO
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHCTEMHO-JESATEIBHOCTHBIM TOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS NpeaMeTa «XHMHUs» Ha YPOBHE CpPEeIHEro oOIIero oOpa3oBaHMS BBIACICHBI
CJIETYIOIIIE COCTABISIONINE:

OCO3HaHME OOYYAIOMIMMHUCS POCCHMCKON TPaKJAaHCKOH WAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJICICHHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

[[eJICHANIPABICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE KIFOYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATHCS B CBOEW JI€ATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH{, [PUCYLUIUMH  LEJIOCTHOM  CUCTEME  XMMHUYECKOTO
o0pa3zoBaHMs;

HAJIMYHME MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPHI M CIOCOOHOCTH CTAaBUTH IIETTH U CTPOHTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS MPEAMETa « XUMUA» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCIUTATEIbHOM JIEATEIHHOCTH B COOTBETCTBUU C TYMAHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM W HJ€alaMHM POCCUICKOTO TI'pa’kJaHCKOro OOIEecTBa,
NPUHATHIMU B OOLIECTBE HOPMaMU M NPaBUJIAMH IOBEACHHS, CIOCOOCTBYIOIIMMH IIpOIEccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYJaOLIHXCS.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MpeaMeTa « XUMHUsS» OTPAXKatoT c(hOPMUPOBAHHOCTD OIIBITA
MIO3HABATEIbHON M MPAKTHYECKON [EATENbHOCTH OO0YyYarolmMXcs MO pealu3alud TNPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamaaHCKOro BOCIIUTAHMSA

0CO3HaHMs OOYyYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHUS K
3aKOHY U MIPaBOIMOPSIIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MPaBWIAX MEXKIWYHOCTHBIX OTHOILIEHUWA B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MIEATENbHOCTH MPU CO3/IaHUHM YUEOHBIX HPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHbIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI APYTUX TIPH
aHaJIM3€ Pa3IMYHbIX BUJOB yU€OHOU NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHONW XUMHUH;

YBa)KEHHsI K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOT0, YTO JOCTHKEHMSI HAYKU €CTh Pe3yNbTaT UIUTEIbHBIX HAOIIOJACHUN, KPOIIOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IOCTOSIHHOTO TPYZAa YYE€HBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJyY€HUU U TOCIIEAYIONIEM aHalu3€e HH(opMaluu o
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEICHMS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAallUH, CBA3aHHBIE C XMMHYECKUMHM SIBICHUSMHU, U MPUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
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FOTOBHOCTM OLICHMBAaTh CBOE MOBEAECHHUE M IIOCTYIIKM CBOMX TOBAapUIUEH C NO3HMIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTEH 30pOBOr0 U 0e30MacHOro oOpas3a >KU3HHU, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOroieHust mpaBuil 0€30MaCHOTO OOpAIIeHUs C BELECTBAMH B OBITY, TOBCEIHEBHOM KU3HU U
B TPYAOBOM AEATEIbHOCTH;

MMOHUMAaHHUS LICHHOCTH MPaBUJI MHIMBUYaIbHOTO U KOJUIEKTUBHOTO 0€30IacHOrO MOBEACHUS B
CUTYalHUsIX, YTPOKAKIIMX 3[10POBBIO U )KU3HU JIOJEH;

OCO3HaHHUS TOCHEACTBUA W HENpPUATUS BPEAHBIX NpPUBBIUEK (YMOTpeOJIeHUs aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEIOBATEIICKOW  JESATCILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 33a4 COLUUAIBHOU
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

HMHTEpeca K MPaKTHYECKOMY M3Y4YCHHIO Npodeccuii pa3IuyHoro pojia, B TOM YMCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBOXKEHUS K TPYY, JIFOJSAM TPYJa U PE3YyJIbTaTaM TPYJIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaJbHOW TPaeKTOPHH 0Opa3oBaHudA, Oymymieit
npodeccun U peanu3anuu COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYeCKOro BOCIIUTAHUSA:

HKOJIOTHUYECKU IIeJIECOO00Pa3HOr0 OTHOILIEHUS K NPUPOJIe, KaK HCTOYHUKY CYIIECTBOBAHHS
’KM3HHU Ha 3emIe;

MOHUMAHUS TI00ATbHOIO XapakTepa SKOJIOTHYECKHUX MPOOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLUATILHOM CPEBI;

OCO3HaHUs HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTIDKEHUN XUMHH Ji pEIIeHHs BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIB30BAHHUS;

AKTUBHOT'O HENPUATUSA JEUCTBUH, IPUHOCAILLINX BPEJ OKPYKAOLIEH IPUPOJHOMN CPENE, YMEHHUS
MIPOTHO3UPOBATH HEOJIATONPUSATHBIE IKOJIOTHYECKUE MOCTEACTBUS MPEANPUHUMAEMBIX EUCTBUM U
MpeAOTBpALIATh UX;

HAJIMYUST  PA3BUTOrO HAKOJOTHMYECKOrO MBIIUIEHUS, HKOJOTMYECKOM KYJIbTYpbI, OIbITA
JEATEIIbHOCTH DKOJIOTHYECKOW HAIIPABIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCSI UMH B [I0O3HABATEIIBHOM,
KOMMYHUKAaTUBHOW M COIMAJIBHON MPaKTHKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 OOILLIECTBEHHOM MPaKTUKU;

MOHUMaHUs CHenuUKH XUMHH KaK HayKd, Oco3HaHus e€ pond B (GOPMUPOBAHUU
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHS, CO3/IaHUU TIEJIOCTHOTO TIPEICTABIICHHS 00 OKPY>KAIOIIIEM MHUPE
Kak O €IMHCTBE MNPHUPOAbI M YEJIOBEKAa, B IO3HAHWU NPHUPOJIHBIX 3aAKOHOMEPHOCTEW WM PELICHUU
po0JIeM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOON 3HAYMMOCTH XHMHH JJIi COBPEMEHHOW IMBHIM3ALMU: B &
I'YMaHUCTHYECKON HaIIPaBJIEHHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYPBl, PEIIEHUU TIO00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOU,
SHEPTEeTUYECKON, MUIIEBOM U IKOJIOTUUECKONW 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00CCTICUCHUH
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTHUYECKH KOMGPOPTHOM KU3HU KaXIO0T0 UieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOM  TIPaMOTHOCTH: TMOHWUMAHHMS  CYIIHOCTH  METOJIOB  MO3HAHWUS,
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HWCIIONB30BaTh IOJy4aeMble 3HAHUS IS
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aHaJM3a U OOBSICHEHHs SIBJCHUN OKPYXKAIOLIET0 MUPA M MPOUCXOMANIMX B HEM U3MEHEHUH, YMEHUS
nenaTb 0OOCHOBAHHBIE 3aKJIFOUEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIENbIO
II0JIy4Y€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BATh XUMHMUYECKHE 3HAHUS Ui pelleHus MpobiieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIBHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0OPa30BaHUIO, K AKTHUBHOMY
MIOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBUU C KU3HEHHBIMU IOTPEOHOCTIMM;

UHTEpeca K 0COOEHHOCTSM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIC Pe3y/IbTaThl OCBOCHHS YUeOHOTo mpeaMera «XUMHsS» Ha YPOBHE CPEIAHErO
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaYMMbIC Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS MEKIAUCIUIUIHHAPHBIC
(MeXTpeMeTHbIC) O0IEHAYYHbIC MOHATHS, OTPAXKAIOUIUE IIETOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
cnenn(UKy METOJ0B IO3HAHHWS, HCIOJB3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHHE, MTPOIECC, CUCTEMa, HAyYHbIH (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICJIOBAHNE, HAOTIOICHIE, N3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaJbHbIC y4eOHBbIC NecTBUs (IIO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecnieunBaromue GopmMupoBaHue (GYHKIMOHATBHONW TPAMOTHOCTH WM COIUAIBHONW KOMITETECHITUH
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronuxcs HCIIOJL30BaTh OCBOCHHBIE MEXTUCITUTUTHHAPHBIE,
MUPOBO33PCHYCCKHE 3HAHUS M YHHUBEpPCAIbHBIC YUeOHbIC ICHCTBUS B MO3HABATEIILHON M COLIMATBHOM
MIPaKTHKE.

MeranpeaMeTHbIe  pe3yabTaThl  OTPAXKAIOT  OBJAJICHHE YHHBEPCAIBHBIMH  y4COHBIMU
[103HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH JIHCTBUSIMH:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENILHO ~ (JOPMYJIUPOBaTh W aKTyaJlU3UpOBaTh NpoOJeMy, BCECTOPOHHE e€
paccMaTpuBarh;

OTIPEIEIIATH 1M ACITEITbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUHU UX JOCTHIKEHHSI, COOTHOCHTh
PE3yabTAThI ACSITEIBHOCTH C TIOCTABICHHBIMH HEJISIMH;

UCTOJB30BaTh TIPU OCBOCHHWM 3HAHWH MPHEMBI JIOTMYECKOTO MBIIUICHUS — BBIICISATh
XapakTepHble MPHU3HAKM TOHATHH W  yCTAHABIMBaTh WX  B3aMMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHHS OT/ICIIbHBIX (JAKTOB U SIBIICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH [UTS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHABJIMBATh MPUYNHHO-CIICJCTBEHHBIC CBSI3U MEXJy U3yYaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIC, JCIyKTHBHBIC, 110 AHAJIIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (OPMYIUPOBATH BBIBOIBI M
3aKJIFOYEHUS;

MPUMEHATh B TPOIECCE IMO3HAHMS, HUCIOJIb3YEMbIE B XUMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeTTH, TIPeoOpa3oBBIBaTh MOJICIBHBIC MPEACTABICHHUS — XUMHYSCKHUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMu4eckas popMyiia, ypaBHEHUE XUMUYECKOHW PeaKIMK — IIPU PEIICHUH YIeOHBIX TTO3HABATEILHBIX
M TPaKTHYECKUX 3a1ad, MPUMEHSATh Ha3BaHHbIC MOJEIbHBIC TMPEACTABICHUS IS BbISIBICHUS
XapaKTEPHBIX MPU3HAKOB U3YUaEMbIX BEIIIECTB M XUMHUECKUX PEAKIINH.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;
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dbopMynupoBaTh IeMM W 3aJa4d  HUCCIICJIOBAHMs, HCIOJIB30BaTh IOCTaBICHHBIE U
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMUPOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKJICHU;

BJIQJIETh HABBIKAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHHUA U TPOBEICHUS YYCHHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOII0/IaTh 3a XOJOM MPOIECCa, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yibTar, GOpMyIupoBaTb OOOOLIEHUS U BBIBOJAbl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCICIOBAHUS, COCTABJISATh OOOCHOBAHHBIA OTYET O MPOJIEITAHHON
pabore;

MPUOOPETATh OMBIT YUCHUYESCKOW MCCIEAOBATEIHCKOW M IPOSKTHOU JEATEIHLHOCTH, IPOSBIISAThH
CHOCOOHOCTH U TOTOBHOCTh K CAMOCTOATEIHLHOMY IOHMCKY METOJIOB pEIlIeHHUs MPaKTUYECKUX 3a/1ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOB TO3HAHUSI.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IUYHBIX NCTOYHHKAX WHPOpPMAIMK (HAYIHO-TIOMYIISIpHAs JUTEepaTypa
XUMHUYECKOTO COJEep>KaHus, CIpaBOYHbIE TMocoOus, pecypcbl HWMHTepHeTa), aHaIU3UpPOBATh
MH(OPMAIIHIO PA3TUYHBIX BHIOB U ()OPM MPEIICTABICHHS, KPUTHICCKH OLICHUBAThH € JOCTOBEPHOCTH
U HEMPOTHUBOPEUUBOCTE;

(dopMyIMpoBaTh 3ampoChl M TMPUMEHSATh pPA3NIMYHBIC METOMBI TPH TOUCKE H OTOOpE
uHpopManun, HeOOXOAUMMOM /1JIsl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OIBIT HWCIOJB30BaHUS WH(HOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHMAIbHYIO (OpMYy TMpeacTaBiIeHUS WHGOpMANUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUII, PUCYHKHU U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEJCTBA MPH PAdOTE ¢ XUMUYECKOW MHPOpMAIUECH:
MPUMEHITh MEXIpeAMeTHbIe ((pu3nmueckre W MaTeMaTH4ecKHe) 3HAKM M CHMBOJBIL, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIAHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIZaeMOW TeMbl B XOJe Auajora W/WId AUCKYCCHUH,
BBICKA3bIBATh UCH, (DOPMYIUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIILHO BBIMIOTHEHUS TPEITI0KEHHON
3a/1a4u;

BBICTYNAaTh C TMPE3CHTAIMEH pe3yJbTaTOB TO3HABATEIBLHON JICSITEIIBHOCTH, TMOJYYCHHBIX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBINOIHEHUU XMMHYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKOW padOTHl MO HMCCIEIOBAHUIO CBOMCTB M3y4Yae€MbIX BEIIECTB, peain3alluu y4eOHOTO
mpoekta u (GOpMyTUPOBaTH BBIBOABI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM
COTJIaCOBAHUS MO3UIIMK B XOJ€ OOCYKIEHUS U 0OMEHa MHEHUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO TIJIAHUPOBATh W OCYIIECTBJSATH CBOKO TIO3HABATENBHYIO JEATEIHHOCTD,
ompezensis e€ IeNd W 3aJauyd, KOHTPOJIHPOBATh M MO Mepe HEOoOXOTUMOCTH KOPPEKTUPOBATH
MpeJiaraeMblii  aITOPUTM JEHCTBUNM TPHU BBHIMOJHEHWH YYEOHBIX W HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hambosee >PQPEKTUBHBIN CIOCOO MX pElIeHUs ¢ Y4ETOM MOJYYeHHUS HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESTENIHbHOCTH Ha OCHOBE CaMOAaHAaIM3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenMeTHBIE pe3ynpTaThl OCBOEHUS Kypca «OpraHndeckasl XuMUs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYyYHOMH
KapTUHBI MHpA, POJIM XUMHUU B TO3HAHWUU SIBICHUW MPHUPOABI, B (POPMHUPOBAHUHM MBILIUICHUS H
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KYJIBTYPBI JITYHOCTH, €€ PYHKIIMOHAITBHON TPAaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTHISCKIX
3a/1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOW XMMMUYECKUX 3HAHWM, KOTOpas BKJIIOUAET: OCHOBOIOJIATAIONINE MOHSITHS
(XMMHUYECKUI  DJIEMEHT, AaTOM, OJJEeKTpOHHas 00o0JoYKa aToMa, MOJEKYJa, BaJeHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMUYECKAasl CBSA3b, CTPYKTypHas popmyna (pa3BEpHyTas U COKpalIEHHas),
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, (YyHKIMOHAIbHAS TPYIIa, pauKall,
M30MEepHs, U30MEPhI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIE€BOI0PO/IbI, KUCIOPO/ U a30TCOIepKaIlne
COEIMHEHUS, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIE COSIUHEHHS); TEOPHH
U 3aKOHBI (Teopus CTpoeHus opraHudeckux BemectB A. M. ByriepoBa, 3akoH coxpaHEHUsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUHU; MUPOBO33PEHUYECKUE 3HAHUSA, JISKaIIIe B
OCHOBE IMOHUMAaHWS IPUUYUHHOCTH U CHCTEMHOCTH XUMUYECKUX SBICHUM, PAKTOIOTUICCKHIE CBEICHHUS
O CBOWCTBax, COCTaBe, IOJYyYEHHUH U OE30MaCHOM HCIOJIb30BaHUU BaXKHEUIINX OpPraHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKOU JEATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEpHble MPU3HAKU MOHSATHH, YCTaHABIMBATh UX
B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE IOHSTHUS TPH OMHCAHUU COCTaBa, CTPOCHHS U
MIpEeBpALCHUI OPraHuYeCKUX COeITMHEHU;

c(OPMUPOBAHHOCTh YMEHHUH HCIIOJNB30BaTh XHUMHYECKYI0 CHMBOJIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIi€HHON) (GopMyn OpraHMYecKHX BEUIECTB U
YpaBHEHUNW XMMHYECKUX PEaKIMi, U3rOTaBIMBATH MOJEIU MOJIEKYJ] OPTaHMYECKHX BEIIECTB A
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMUPOBAHHOCTh YMCHHM YyCTAaHABIMBATh INMPUHAIICKHOCTh H3YYCHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTaBYy U CTPOSHUIO K OMPEIeIEHHOMY KIIacCy/TpyIIe COeAUHEeHH (YyrIeBOJOPOIbI,
KHCJIOPOJT M a30TCOJEpPKAIllMe COCIUHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIAMHEHHS), JaBaTb UM
Ha3BaHwus 1o cuctemarndeckoit Homenknarype (IUPAC), a Takxke nprUBOIUTh TPUBUAIBHBIC HA3BaHHUS
OTJIETIbHBIX OPraHUYECKHX BEIIECTB (ITHJICH, MPOMWICH, aleTUJICH, STUJICHIJIMKOJIb, TJIMIIEPHUH,
denon, popmanpaerun, aleTanpaeru, MypaBbuHas KUCIOTa, YKCYCHasi KUCIIOTa, OJICMHOBAs KUCIIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmal, LeJIJII0J103a, [NIULKH);

chOpPMUPOBAHHOCTh YMEHHUS OMNPENETsITh BUABI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSTH MOJOKEHHS TEOPUU CTPOCHHS OPraHUIECKIX BEIIECTB
A. M. ByrnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUs MACChI BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh COCTAB, CTPOCHHUE, PU3MUECKUE U XUMUUYECKHE
CBOMCTBA TUIMHMYHBIX MPEICTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BeEIIeCTB (METaH, JTaH,
STUJICH, TPOIMWJIEH, aleTuiieH, Oyraauen-1,3, metunOyraaueH-1,3, OeH30J7, METaHOJ, 3TaHOI,
STUJICHTJIMKOJb, TIHIEPUH, (EHON, aleTaabJeTu, MypaBbHHAas M YKCYCHas KHCJIOTHI, TIJIIOKO03a,
KpaxMal, IeJUII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), HILTFOCTPUPOBATH TE€HETUYECKYIO CBSA3h MEXKY HUMU
YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepPHU30BaTh UCTOYHUKH YTJIEBOJIOPOTHOTO CHIPbs (HE(TH,
MPUPOAHBIN Ta3, yroiib), CHOCOOBI WX MEpPepadOTKM M TMPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHS M0 XUMHUYECKHUM YpaBHEHHUSM (MaccChl,
00BbEMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WA MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOW 3HAHWUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIIOJI3YEMBIX B XUMUU TPU U3YUYECHUU BEIIECTB M XUMUYECKUX SBIEHUI (HAOII0IeHUE,
M3MEPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHUE), MCIOIb30BaTh CHCTEMHBIC XUMUYECKUE 3HAHUS IS
MPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAlUsX, CBA3aHHBIX C BEIIECTBAMU MU HX
MIPUMEHCHHEM;



15

c(OPMHPOBAHHOCTh yYMEHHUH COOMIOJATh IpaBUjia IOJb30BAHUS XHWMHUYECKOH IMOCYIOH |
nabopaTopHbIM 000pYAOBaHUEM, a TaKXe IpaBuia OoOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMH TI0 BBIITOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN I[UJIAHUPOBATb M  BBIIOJHATH XUMHYECKHH 3KCIEPUMEHT
(npeBpallleHUsT OPraHUYECKUX BEUIECTB IPU HArpeBaHUM, IOJYyYEHHE STHIEHA M H3YyYEHHUE €ro
CBOMCTB, KaUeCTBEHHbIC PEAKIIMH OPraHHMYECKHUX BEILECTB, JIeHATypalus OelKOB IMpHU HarpeBaHUH,
[[BETHBIC peaKIMK OEITKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKU 0€30MAaCHOCTHU MPHU OOPAIICHUH C
BEUIECTBAMH U JITAOOpPaTOpPHBIM  O0OpYJOBaHHEM, NPEACTABIATH pPE3YyIbTaTbl XUMHUYECKOTO
SKCHepUMEHTa B (pOpMe 3aIMCH YPaBHEHUI COOTBETCTBYIOLINX PEAKIUi U (HOPMYITHUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MaccoBoil uHopmaruu, UHTEpHET U ApYyrux);

c(OpPMHPOBAHHOCTH YMEHUH COOJIOATh MPAaBUJIa SKOJIOTHUECKH 1IETIECO00PA3HOTO TOBEACHUS
B OBITY ¥ TPYJIOBOM AESITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIIEH IPUPOTHOM
Cpelbl, OCO3HAaBATh OMACHOCTh BO3ACMCTBUS HA >KMBBIE OPIaHU3MbI ONpPEAEIEHHBIX OPraHUYECKUX
BelIecTB, MoHuUMas cMmbicn mokazatens [IJIK, mosicHITh Ha mpuMepax CHocoObl yMEHBIIEHHUS U
MPEIOTBPALLEHUS UX BPEIHOTO BO3AECUCTBUS HA OPraHU3M UEJIOBEKa,

JUIs 00y4aroIIMXCs ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMSI BEIIECTB M XUMHUECKUX SIBICHUH;

JUISL CJETBIX U CIA0OBHUIANIMX OOYy4YalOUIMXCA: YMEHHE HCIOJIb30BaTh PeibePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvucu XuMHIECKUX GopMyi.

11 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh HPEJCTABICHUN: O XUMHUYECKOW COCTaBISIOIEH €CTeCTBEHHO-HAyYHOU
KapTUHBl MHpA, POJIM XUMHUU B TMO3HAHWUU SIBIEHUN MPHUPOAbI, B (POPMHPOBAHUM MBILUICHUS U
KYJIBTYpBI IMYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM IS pelIeHUs] TPAaKTUYECKUX
3aJa4 ¥ 9KOJIOTMYeCKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOH Cpelie;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHWMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE ITOHATHUS
(XMMHUYECKHUIl DJIEMEHT, aToM, U30TOIl, S-, P-, O- BIEKTPOHHBIC OPOUTAII aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKHCICHUS, XUMHYECKast
CBs3b (KOBaJICHTHAs, MOHHAs, METAJJIMYecKasl, BOJOPOJHAs), KpUCTalNIMyecKas perérKka, THUIIbI
XUMUYECKUX PEaKLUii, pacTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOIN pEeaKIui, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHS IIEKTPOIUTUYECKON qrcconuanum, nepuoanueckuii 3akol /1. 1. Menaeneesa, 3akoH
COXpAHEHUsT MAacChl BEIECTB, 3aKOH COXPAHEHHs W MPEBPALEHUS JSHEPrUM IPH XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CHMBOJINYECKH A3bIK XMMUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEIKAIINE B
OCHOBE [TIOHUMAaHUsI IPUUYUHHOCTU U CHCTEMHOCTH XUMUYECKHUX SIBJICHUN, (PAKTOIOTUUECKHE CBEACHUS
O CBOWCTBaX, COCTaBe, MOJIY4YEHUU MU OE30MaCHOM HCIHOJIb30BAHWU BAKHEHIIMX HEOpPraHMYECKUX
BELIECTB B OBITY M MPAKTUYECKOU NEATEIHHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTEpHbIE NMPU3HAKU MOHSATHH, YCTaHABIMBATH UX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE OHATHUS IIPU ONMCAHUN HEOPTAaHUYECKUX BEUIECTB U
UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHU HCTIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUS (POpMYIT
BEIIECTB M YpPaBHEHUHM XHUMHMYECKHX peakuui, cucrematnueckyro HomeHkiatypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHMSI OTIENbHBIX HEOPraHWYECKUX BelIecTB (yrapHbIM Ta3, yIJIEeKHUCIHbI ras,
aMMHMaK, rai€Hasi U3BECTh, Heral€Hasl U3BeCTb, IUThEBAs COJa, IUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OIpeNesTh BaJIEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKUX
JJIEMEHTOB B COEIMHEHHUSAX DPA3JIMUYHOIO COCTaBa, BUJ XMMHMUYECKOH CBS3M (KOBAaJIEHTHAas, MOHHas,
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METaJUIMYecKasi, BOJOpPOAHAs) B COCAUHEHUAX, THUI KPUCTAIUIMYECKON PpEIIETKH KOHKPETHOIO
BelIecTBa (ATOMHAs, MOJICKYJISIpHAs, HOHHAs, METAJUTMUECKast), XapaKTep Cpelibl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COEAUHEHU;

c(OpMUPOBAHHOCTh YMEHHI YCTAaHABIMBATH PUHAJICKHOCTh HEOPTaHUYECKUX BEILIECTB 110 UX
COCTaBY K OIpeAeNEHHOMY KIIACCY/TPYIINE COSAMHEHUM (MPOCTHIC BENIECTBA — METAJIIBI K HEMETAJLIHI,
OKCH/Ibl, OCHOBAaHHUsI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH PaCKPBIBATH CMBICI TIepuoandecKoro 3akoHa /1. . MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOLIYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(hOPMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh AIICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
aneMeHToB 14 mepuonoB Ilepuogmyeckoil cucteMbl XuMuueckux anemeHToB [. M. MeHnneneena,
UCIOJIB3Yysl TOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETHUCCKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTU M3MEHEHUS! CBOMCTB XMMHUYECKUX JJIEMEHTOB M HMX COEIMHEHMM 10 NEepHoJaM u
rpynmnaM [lepuoanueckoit cucteMsl XUMUYECKUX dIeMeHTOB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE T€HETUUECKON CBSI3U
MEXJy HEOPraHMYEeCKUMHU BELIECTBAMU C IOMOILIBIO YPaBHEHHUU COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUYECKHE PEAKIUU MO0 Pa3IU4YHbIM
npu3HaKaM (YHCIy M COCTaBY PEAarupyIONINX BEIIECTB, TEIIIOBOMY 3(PQEKTy peakiuu, H3MECHCHHIO
CTETEeHEeW OKUCIICHUS IEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUH COCTAaBIISITh YPABHCHHS PEAKIUN PA3IMYHBIX THUIIOB, IOJHBIC H
COKpalIEHHbIC YpaBHEHUS peaklMii HOHHOTO 0OMEeHa, YYUTHIBasl yCIOBUS, MPU KOTOPBIX 3TU PEAKIHH
UIYT 0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOATBEPXKIAIOIINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BELIECTB;

cOPMHUPOBAHHOCTh YMEHUH pACKPBIBATh CYIIHOCTh OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOW pEakiuu OT
pa3nUYHBIX (aKTOPOB; XapaKTep CMEIICHHS] XHMHUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeicTBus (npunuun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh XMMHUYECKHE IMPOIIECCHI, JIEkKAIIHE B OCHOBE
MPOMBIIIJICHHOTO  TIOJIYYeHHS CEepHOM KHUCIOTHl, aMMHakKa, a Takke CGHOPMHPOBAHHOCTH
npeacTaBieHnii 00 OOMMX Hay4HBIX NPUHIHUINAX W SKOJOTHYECKHX MpoOjIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BHIYUCICHHS C UCTIOJIb30BAHUEM MOHITHS «MaccoBast
JIOJI BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChl
BellecTBa UM 00BhEMA ra30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM 00bEMY OHOTO U3
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO 3P (deKTa peakiiu Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchl BEUIECTB, IPEBPAILECHUS U COXPAHEHHSI SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIOAaTh TPaBWJIa TIOJB30BAaHUS XUMHUYECKOM TOCYIOU U
nabopaTopHBIM 000pyJOBaHHEM, a TaKXe MpaBuiia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OITBITOB;

chOpPMUPOBAHHOCTh YMEHUW T[IJIAHUPOBATh ¥  BBIMIOJHATh XUMHYECKHH OKCIEPUMEHT
(paznoxeHne MEepoKCHaa BOAOPOAA B MPHUCYTCTBUHU KaTaIM3aTOpa, OMPEICICHUE CPEAbl PacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO MHIUKATOPA, BIUSHHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PEaKINU, PEaKIIM HOHHOTO OOMEHA, KaueCTBEHHBIC PEAKIMK Ha Cyb(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KATUOH AMMOHMSI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTab» u
«HemeTamnbi») B COOTBETCTBUY C MPABHJIAMHA TEXHUKH 0€30MaCHOCTH MpU 0OpaIIeHUH C BEIIECTBAMHU
1 71a00paTOPHBIM 000PYAOBAHUEM, IPEACTABIATH PE3YIbTaThl XUMUYECKOTO dKCIIEpUMEHTa B (popme
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3alMCH YpPaBHEHHWH COOTBETCTBYIOIIUX peakiuii u (GOpMyIupOBaTh BBIBOJLI HA OCHOBE 3THUX
pe3yIbTaTOB;

cOPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBA MAaCCOBOM KOMMYHHKAIIUU, IHTEpHET U APYyruXx);

c(OPMHPOBAHHOCTH YMEHUH COOJIIOIATh MPaBHJIA YKOJOTHUECKH 1IeTIECO00PAa3HOT0 TOBEICHHUS
B OBITY U TPYJIOBOH JIEATEIBLHOCTH B IIEJIX COXPAHEHHSI CBOCTO 370POBbsSI i OKPYKAIOIICH TPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA )KUBBIC OPTaHU3MBI OTIPECIEHHBIX BEIIESCTB, TOHIUMAS
cmbicn mokazatens I1JIK, mosicHATh Ha mpuMepax CrocOObl YMEHBIICHUS W TPEAOTBPANICHUS WX
BPEIHOTO BO3JICHCTBYS Ha OPraHU3M YEJIOBEKa;

I 0OYYAIONIMXCS C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBBS: YMEHUE TIPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBIICHUN;

JUISL CIETIBIX M CJIa0OBUISIIMX OOYYarOIIUXCs: YMEHHE HCIIONIb30BaTh PEIbePHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaits st 3anvcu XuMu4eckux Gopmyi.
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

1.1

1.2

1.3

1.4

1.5

1.5

ChopMHUpPOBAaHHOCTh  TPEJACTABICHUNA O XUMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XMUMHHU B TO3HAHUU SBJICHHUM
IpUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYypbl JUYHOCTH, €€
(YHKIIMOHATTLHOW TPaMOTHOCTH, HEOOXOIUMOM UTsl PEIICHUS MPAKTHICCKIX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpeae

Bnanenne  cucremMoil  XMMHMYECKMX  3HAHUMWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monekymna, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHHWS, XMMHUUYECKas CBsI3b, MOJb,
MOJIIpHAsi Macca, MOJISIPHBII 00BEM, YIIEepOAHBIA CKeNeT, PYHKIIMOHATbHAS
rpyImma, pagukai, HW30MEpHUs, H30MEPbl, TOMOJOTHYECKHI psijl, TOMOJOTH,
YIIEBOIOPObI, KUCIOPOJ- U a30TCOAEpIKAIIUE COCTUHEHHS, OMOIOTHYECKH
aKTUBHBIC BellecTBa (yrieBOIbI, KHUPHI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOeHUsi opraHudeckux semiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH, (PAKTOIOTUYECKIE CBEICHUS
0 CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€3011aCHOM HCIOIb30BaHIUHN BAXKHEUIIINX
HEOPTaHMYECKUX M OPraHWYeCKUX BEIIECTB B OBITY U MPAKTUYECKOU
JeSITENIbHOCTH YeJIOBEKa

CdopmMupoBaHHOCTh YMEHHMM BBIABIATH XapaKT€pHbIE MPU3HAKU MOHITHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS
IIpU ONHWCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUM OpPraHUYECKUX
COeIMHEHUH

c(OpPMUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XWMHUYECKYIO CHUMBOJIUKY MJIs
COCTaBJIEHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI)
(GbopMysl OpraHMYECKMX BEUIECTB M YPABHEHMM XUMHYECKHX pPEaKIHii,
M3TOTaBIUBATh MOJEIN MOJIEKY OPraHUYECKUX BEUIECTB I WIIIIOCTpaLuu
X XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOEHHUS

ChopMupoBaHHOCTh YMEHUWI yCTaHABIMBATh MPUHAMIC)KHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB 110 UX COCTABY U CTPOCHMIO K OIIpe/IeIEHHOMY Kilaccy
(rpymnme) coeauHeHHH (YriaeBOJOpPOAbI, KHUCJIOPOJA U a30TcOoAeprKallue
COEJIMHEHUS], BHICOKOMOJIEKYIISIpHBIE COCIMHEHM), JaBaThb UM Ha3BaHUS I10
cucremarnyeckoit HomeHkiarype (IUPAC)

CpopMHUpPOBAaHHOCTh YMEHHUS OMPEIEIATh BHABl XWMHYECKOW CBS3H B
OpPTaHMYECKUX COSAMHEHUSX (OJJMHAPHBIC U KPaTHBIE)

1.6

ChopMUpPOBaHHOCTh YMEHHUS TPUMEHSTH: MOJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BemecTB A.M. byriepoBa nns OOBsICHEHHS] 3aBUCUMOCTHU
CBOMCTB BEILECTB OT HUX COCTaBa U CTPOCHHUs; 3aKOH COXPAHEHHMS MAacCChl
BEIICCTB
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2.1

2.2

2.3

YrineBogopoasl. Kucimopoacoaepkamme u a30TcoAepiKalue OpraHndecKue
coeiHeHus. BRICOKOMOJICKYJISIPHBIC COCAMHEHUS

CdopmupoBaHHOCTH YMEHHI MPUBOAUTH TPUBUATBHBIC HA3BAHUS OTACIBHBIX
OPTraHWYECKUX BEIIECTB (ITHJICH, IMPOINWIICH, AalleTHJICH, STUJICHTIUKOJb,
rmnepud, ¢eHoln, (opMaabAeTHA, aleTanbleThul, MypaBbUHAsS KHCIIOTA,
YKCYCHasi KHCJIOTa, OJIEMHOBAas KHUCIIOTA, CTEapUHOBAas KHCJIOTA, TIIIOKO3a,
(bpyKTO32a, KpaxMal, eJUTFJI03a, TIUIIIH )

ChopMUPOBAaHHOCTh ~ YMEHHH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKUC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBHTeJ’ICﬁ pa3JII/I'-IHbIX
KJIACCOB OPraHUYECKUX BEIICCTB (METaH, 3TaH, 3TUJICH, IPOIMJICH, allCTHIICH,
OyraaueH-1,3, MeTwinoyraaueH-1,3, oenso, METAHOIL, 9TaHOII,
STHJICHIJIMKOJIb, TIHMIEPHH, (DEHOJI, alleTalbICrhu, MypaBbUHAS U YKCYCHAs
KHCJIOTBI, TJIFOK03a, Kpaxmall, [IeJUII0J103a, aMUHOYKCYCHAsI KUCIIOTa)

CdopmMupoBaHHOCTh YMEHUS WIUIIOCTPUPOBATH FEHETUUYECKYIO CBSI3b MEXKAY

TUIIAYHBIMU IIPCACTABUTCILIMU PA3JIMYHBIX KJIACCOB OPraHMYCCKHX BCIICCTB
YpaBHCHHUAMU COOTBCTCTBYIOIIHNX XMMHUCCKHX peaxunﬁ C HCIIOJIBb30BaHUECM

CTPYKTYPHBIX (OpMyIl

2.4

ChopmupoBaHHOCTH YMEHHS XapaKTEPU30BATh UCTOUHUKH YTIEBOJAOPOIHOTO
CoIpbsi (HE(Th, TPUPOIHBIA Ta3, Yroyib), CHOCOOBI WX TepepaboTKU U
MPAKTUYECKOE IPUMEHEHHUE MPOJYKTOB MepepaboTKH

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

3.4

ChopmupoBaHHOCTh YMEHHH BIaJeTh CUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJaX HAy4YHOTO TIIO3HAHUS, HCIOJb3YyEeMbIX B XHUMHUU TPU HU3yYEHUU
BEIIECTB U XMMHUYECKUX SBIICHUN (HaONIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCIOJIB30BATh CHUCTEMHBICE XWMHUYECKHE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMH M MX MPUMEHEHUEM

CdopmupoBaHHOCTH YMEHHI COOIIONATH MTPaBHIIa MOJIb30BAHUS XUMHUYECKON
MOCYI0M U JIa0OpaTOpPHBIM O00OPYIOBAHHEM, a TAK)Ke MpaBHia 0OpaIeHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHUSIMH TIO  BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUECKHX OIMBITOB

CdopmupoBaHHOCTh YMEHUH IUIAHUPOBAThb M BBHINOJIHATH XUMHYECKHM
HKCHEPUMEHT (TpPEeBpAllEHUs] OpPraHMYECKHX BELIECTB IPU HarpeBaHHH,
MOJIy4eHUE 3TUJIEHA W M3yYEHHE €ro CBOMCTB, KAayeCTBEHHbIE pEaKIIUU
OpPraHUYECKUX BEIIECTB, JCHaTypauus OeNKOB MpU HarpeBaHUH, LIBETHbIE
peakuuy O0eIKOoB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU O€30MaCHOCTH NPHU
o0pallleHNH ¢ BEIeCTBaMH U J1a00paTOpHBIM 000PyI0BaHUEM; MPEICTABIIATh
pe3ysbTaThl XMMHMUYECKOTO JKCIIEpUMEHTa B (OopME 3alMcu ypaBHEHHI
COOTBETCTBYIOLIMX peakiMid U (HOpMyIHpoBaTh BBIBOJIBI Ha OCHOBE 3ITHUX
pe3yIbTaTOB

ChopMHpoBaHHOCTh yYMEHHUHW MPOBOAMTH BBIYMCIEHUS MO XHUMHYECKUM
ypaBHeHHSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WU
MPOJIYKTa peakluu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
HCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIIMN)

3.5

ChopMupOBaHHOCTh YMEHHMH KPUTHYECKH AHAIM3UPOBATh XHMHYECKYIO
nH(pOpMaIIHIO, MOJyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)
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3.6

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

ChopMHUpPOBAaHHOCT, ~ yMEHHH  COONMIOMATh  TpPaBWJIA  JKOJOTHUYECKH
11eJ1ecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LEJSIX
COXPAaHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIECH IPUPOIHOM Cpelibl, 0CO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIC OPTaHU3MBI ONIPEACTEHHBIX OPTaHUIECKIX
BellecTB, MoHUMas cMmbica mokazatens [IJIK (mpenenpHO momycTumoi
KOHIIEHTpAllMK), TMOSICHATh Ha TpHUMEpax CHOCOObl YMEHBIICHUS W
MIPEeIOTBPALLEHHUS UX BPEIHOTO BO3JACHCTBHS Ha OpraHU3M YeJIOBeKa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi

TeopeTnuecknue OCHOBbI XUMUHU

Brnanenne  cucteMod = XMMUYECKMX — 3HAHWW,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMHUYECKUH SJIEMEHT, aToM, JJIEKTPOHHAs
o0oJj10ouka atoma, S-, p-, 0-3JIEKTPOHHBIC OpPOMTAIM aTOMOB, MOH, MOJICKYIa,
BaJICHTHOCTh, AJIEKTPOOTPULATENIHOCTb, CTEIEHb OKHUCIICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00BEM, KpUCTAIIMYECKAs PEIIETKA,
TUIIBl XUMHUYECKUX PEAKIU (OKUCIUTENbHO-BOCCTAHOBUTENBHBIC, JK30- U
SHJIOTEPMHUYECKUE, PEaKIUu HWOHHOTO OOMEHA), pacTBOp, JJICKTPOJIHTEHI,
HERJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUCCOLMalus, OKUCIIUTETD,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XMMHUUECKOE PABHOBECHUE);
TEOPHH U 3aKOHBI (TeOpusl SJIEKTPOTUTHYECKON nuccoruanmi, [leproanueckuit
3akoH JI.W. MenneneeBa, 3aKOH COXpAaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XHUMHUH, (AKTOJOTHUECKHUE CBEACHUS O CBOMCTBaX,
coCcTaBe, TOJYyYeHUH U  OE30MaCHOM  HCIOJB30BAHUHM  BAKHEHIIIMX
HEOPTraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOHN IESTEFHOCTH YEIOBEKa

1.2

1.3

1.4

1.5

CopMUpOBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MNpPHU3HAKU U
B3aUMOCBSI3b U3YYCHHBIX MOHATHUM, IPUMEHATH COOTBETCTBYIOIIUE IOHATHS
IIPU ONHCAaHUM CTPOCHHSI W CBOMCTB HEOPraHWYECKHX BEIIECTB M HX
[IPEBPAILCHN; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUU C IOHATUAMU U
IIPEACTABJICHUSAMH APYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

BJ'Ia}ICHI/IC OCHOBHBIMM MCTOJaMHW HAYYHOI'o TIIO3HAHUA BCHICCTB U
XUMHUYECKUX  SIBICHUM  (HaONIoJeHWe,  U3MEpPeHHe,  OKCIIEPUMEHT,
MOJICIIUPOBAHNE)

CdopmMupoBaHHOCTh YMEHHM ONPEENSITh BaJICHTHOCTh M CTEIIEHb OKUCIIEHUS
XUMHUYECKUX JJIEMEHTOB B COEAMHEHMSIX pa3jIM4YHOIO COCTaBa, BHJ
XUMHUYECKON CBSI3U (KOBaJIGHTHAsl, HOHHAs, MeTaJlJInyecKasi, BOAOPOHAs) B
COCIMHEHUAX, THUI KPUCTAUNINYECKOW PEIMETKH KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, MOHHASI, METaJITNYeCKasi)

CdopMupoBaHHOCTh YMEHUH ONpENeNiTh XapakTep CcpeAbl B BOJHBIX
pacTBOPAaX HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupoBaHHOCTH YMEHHS KIaCCU(PHUIMPOBATH XUMHUUYECKHE PEaKIUH I10
Pa3IMYHbIM MpU3HAKaM (YUCITY U COCTAaBY pearupyroux BelecTB, TEMIOBOMY
3peKTy peakuuu, HU3MEHEHHMI0 CTEleHEHl  OKHUCIEHHS  3JIEeMEHTOB,
00paTUMOCTH peaklliy, YYacTHIO KaTaJln3aTopa)
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1.7

ChopMHUPOBAaHHOCT, YMEHUW COCTAaBJSITh YPABHEHHUS PEAKIUN Pa3TuIHBIX
TUIIOB, TIOJHBIE W COKpAaIIEHHBIC YpaBHEHHS peakinii MOHHOro OOMeHa,
YUUTBIBAs YCIOBHUS, IPU KOTOPBIX ATH PEaKLUU UIYT J0 KOHIIA

1.8

1.9

CdopMupoBaHHOCTH yMEHUN TNPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHWYECKUX BEIECTB, PACIIO3HABATH
ONBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEIECTB

CdopMUpOBaHHOCTb YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKUUA MOCPEIICTBOM COCTABJIICHHUS 3JIEKTPOHHOTO
OanaHca STUX peakuui

1.10

1.11

2.1

2.2

CdopMupoBaHHOCT YMEHUI O0BSACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
PEAKIMU OT PA3TUYHBIX (PaKTOPOB

CdopMupoBaHHOCTh YMEHUN OOBSCHATH XapakTep CMEMICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHEIIHEro Bo3aeucTBUS (mpuHiun Jle
[[Tarenne)

OO0m1as 1 HeOpraHU4ecKas XUMUs

CdopMupoBaHHOCTh YMEHUH pacKpbIBaTh CMBICH lleproamueckoro 3akoHa
JAW. MenneneeBa U JIEMOHCTPUPOBATb €ro  CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENIBHYIO U POTHOCTUYECKYIO (DYHKITUU

ChopMupoBaHHOCTH YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKUX 3J1eMEeHTOB 1-4 mepuonos llepuoanueckoil cucremsl
xuMudeckux anemeHToB JI.M. MenneneeBa, UCHONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE  OpPOUTAIN»,  «IHEPreTUYECKHE  YpPOBHU»,  OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMMHYECKHMX DJJIEMEHTOB M HX
COEIMHEHUH 110 nleproaM U rpynmnam [lepruoandeckoi cucTeMbl XUMUYECKUX
snemenToB JI.11. Menaeneena

2.3

CdopMupoBaHHOCTh yYMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB,
MOATBEPKIATH CyILIECTBOBaHUE TE€HETUYECKOMN CBSI3U MEXIY
HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX peaKini

2.4

2.5

CdopmupoBaHHOCTH YMEHHU yCTaHaBIUBaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEILIECTB 10 UX COCTaBy K ONPEAEIEHHOMY Kiaccy (Tpymie)
COEMHEHUHN (IIPOCThIe BEIIECTBA — METalIbl M HEMETaJUulbl, OKCHJBI,
OCHOBaHU$, KUCIOThI, aM(OTEpHbIE THAPOKCHUIBI, COJIN)

CdopMupoBaHHOCTh YMEHHI HCMONb30BaTh XUMHUYECKYIO CHUMBOJUKY ISt
cocTaBlieHUs (QOpPMYJ BEUIECTB M YpPaBHEHHUH XHMHYECKHUX pEaKIHid,
cucremarnueckyro HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJENIbHBIX HEOPraHMYeCKUX BeUIecTB (yrapHbld ra3, YIJIEKUCHbIA Ta3,
aMMuakK, raméHas W3BeCTb, Herami€Has W3BECTb, MHUTHhEBas COJa, MUPUT U

JPyTHUE)

2.6

CdopMupoBaHHOCTH yMEHUW  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHX BEIIECTB PAa3UYHBIX KIJIACCOB,
MOATBEPKIATH CyILIECTBOBaHUE TE€HETUYECKOMN CBSI3U MEXIY
HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX peaKIni

2.7

ChopMHpPOBAaHHOCT, YMEHHMM TIJIAHUPOBATh MW BBINMOJHATH XUMHYECKHUI
OKCIIEPUMEHT  (pa3lioKEeHHe TMEpPOKCHAa BOJOpOJa B  MPUCYTCTBUU
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KaTajau3aTopa, OIPEIeNEeHHE Cpeabl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCAJIBHOTO MHIUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XMMHUYECKON peaKIiy, peaklini HOHHOTO 00MEHa, Ka4YeCTBEHHBIE PEaKINU Ha
cynbdar-, kKapOoOHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE
OKCIIEPUMEHTANBHBIX 3a1ad 1o TemaM «Mertammsl» u «Hemeramie»y) B
COOTBETCTBUH C NPAaBWIAMH TEXHUKH OE30MACHOCTH TPU OOpPALICHUU C
BEILIECTBAMH U JIAOOPATOPHBIM 00OpPYJOBAaHHEM; HPEACTABIATH PE3yIbTATHI
XMMUYECKOT0 IKCTIIEPUMEHTA B (hOpMe 3aIIMCH YPaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

2.9

3.1

ChopMHUPOBaHHOCTH YMEHHI COOJIOIATh MPABUIIA MOIb30BAHUS XUMUYECKON
MOCYIOM U JTabopaTOpHBIM 00OpYIOBaHUEM, a TAKXKE TPaBHUIIa OOpALICHUS C
BCIIECTBAMH B  COOTBETCTBHM C HMHCTPYKIHUSAMH TI0  BBIMOJHCHUIO
71a00PaTOPHBIX XUMUUYECKUX OMBITOB

CopMUpOBaHHOCTh yMEHUN XapaKTEepHU30BaTh XHUMUYECKUE IPOIIECCHI,
JIeXKAIIMe B OCHOBE MPOMBIIINIEHHOTO MOJYyYEHHUs CEPHOM KHUCIIOThI, aMMHAaKa,
a TaKke chOpMHUPOBAHHOCTH NPEACTABICHUN 00 OOIINX HAYYHBIX MPUHIIUTIAX
1 HKOJIOTHYECKUX MTPOOIeMax XUMHUYECKOTO MMPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

CdopMUpOBAaHHOCTh  TIPEACTABICHUH O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHpA, POJIM XUMUU B TMO3HAHUM SIBICHUN
OpUpPOAbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYyphl JIUYHOCTH, €6
(GyHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOIMMOM JUIsl pEIIeHUs MPAKTUYECKUX
3a]a4 U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOJIHOM cpefie

3.2

ChopMupOBaHHOCT YMEHMH KPUTHUYECKH aHAIM3UPOBATh XMMUYECKYIO
MH(pOpPMaLIMIO, MOJYy4aeMyl0 M3 DPa3HbIX HCTOYHMKOB (CpeIcTBa MacCOBOM
KOMMYHHKAIMH, ceTb VIHTepHET u 1pyrue)

3.3

ChopMupoBaHHOCT ~ yMeHHIl  coOmroiaTh  MpaBHJa  HKOJOTHUECKH
11e1€c000pa3HOro0 MOBEACHUS B OBITY M TPYAOBOM NEATENbHOCTH B LENSIX
COXPaHEHHMsI CBOETO 3/I0POBbsI U OKpY’KaroIllel MpUpOaHOM cpe/ibl

3.4

Oco3HaBaTh ONACHOCTh BO3JIEHUCTBHUSL HA KMBBIE OPraHU3MbI ONPEIEIEHHBIX
BEIEeCTB, oHNUMas cMmbici nokaszarens [1JIK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUS W IMPEAOTBPALIEHUS MX BPEIHOIO BO3JEHCTBHS HAa OPraHU3M
YeJI0BEKa

3.5

ChopMupoBaHHOCTh yYMEHHUI NPOBOJUTH BBIYMCICHUS C HCHOJIb30BaHUEM
MOHSTHUSI «MAaccoBasi JI0JIsl BEILIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHUMN
ra3oB IpU XUMHUYECKUX PEAKLUAX, MACChl BEIleCTBa WIM 00BbEMA TazoB IO
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIU OO0BEMY OJHOTO U3
YUYaCTBYIOUIMX B PEAKIIMU BEILIECTB, TEIJIOBOrO 3P eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MAcChl BEUIECTB, TPEBPALLEHUS M COXPAHEHUS SHEPTUU
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

TeopeTnyecknue OCHOBbI OPraHUYECKOW XUMHUH

[IpenMer opraHMYeCKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUEHUE B MOJYYCHUU
HOBBIX BEILECTB U MaTepHaioB. Teopus CTPOCHHUS OPraHUYECKUX coeauHeHUuH A.M.
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpykTypHBIe (GOPMYITBI OPraHUYSCKUX BEIIECTB. I OMOJIOTHA, H30MEpH. XUMHUUECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJUHAPHBIE U KpaTHbIE CBA3U. [Ipencrasiienue o
KJ1acCu(pUKaIMu OPraHUYECKUX BEIIECTB

13

2.1

2.2

Homenknarypa opraHn4ecKkix coeIMHEeHUH (cucTeMaTnyeckas) U TpUBHAJIbHbIC Ha3BaHUS
BOKHENIIMX PEACTABUTEIICH KJIACCOB OPraHUYECKUX BEILIECTB

YrneBoxopoasl
AJKaHBI: COCTaB U CTPOEHHE, TOMOJOIMYECKMi psa. MeraH u 3TaH — mHpocTeiime

IPEJCTaBUTENIN aJIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEeakLUu 3aMELIeHUs U
TOpPEHMs ), HaXOXACHUE B IPUPOJIE, TOTYyUEHHE U IPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U IPONWIEH — IPOCTEHIIINE
IPEJCTaBUTEIIN AJIKEHOB: (PM3NYECKHE M XMMUYECKHE CBOMCTBA (pPeaKLMy TMIPHUPOBAHNS,
TaJIOTEHUPOBAHUS, THUApATAllMM, OKHUCICHUS U NOJUMEpU3allMM), MOJyuyeHUEe U
IIPUMEHEHHUE

2.3

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEUIINE XUMHUECKUE
cBOiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHUECKOT0 KayuyKa U pe3HHbI

2.4

2.5

2.6

3.1

AIIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUH, TOMOJIOTHYECKHUI pAan. AI_IeTI/IJ'ICH -
HpOCTGI\/'IHII/II\/'I nMpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘~IGCKI/I€ n XUMHYCCKHEC
CBOMCTBaA (peaKI_[I/II/I THAPUPOBAHUSA, TAJIOICHUPOBAHHUA, THUApATAlIUU, rOpCHHH),
MOJIYYCHHUEC U ITPUMCHCHUC

Apenbl. beH3on: coctaB, cTpoeHHe, (U3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAHUS U HUTPOBAHUS ), NOJIy4YEeHUE U TpUMeHeHue. Toiryost: cocTas, CTpOeHHE,
¢uznyeckue M XMMHMYECKHE CBOICTBa (peakUuy TaJlOTEHUPOBAHHUA WU HUTPOBAHUA),
MOJIyueHUE M MpUMEHEHHE. TOKCHMYHOCTh apeHOB. ['eHeTnueckas CBsA3b MEXKAY
YIII€BOIOPOAAMHU, TPUHAUISKAIIUMHU K Pa3INYHbIM KJlaccaM

[TpupoaHbIEe HCTOYHUKU YIIIeBOAOPOI0B. [IpupoaHblil ra3 U nonyTHble HE(TAHbIE ra3bl.
Hedts u e€ mpoucxoxnenue. CrnocoObl nepepabOTKH HE(TU: NEperoHka, KPEKHHT
(Tepmuueckuii, katanutuyeckuil), nuponus. Ilpogykrel mnepepaboTku HedTH, HX
OpUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroib M NpPOAYKTHl €ro
nepepadboTKu

Kucnoponconep:xaiue opraHndeckiue coeIMHEHNs

HpCHeHLHHC OOAHOATOMHBIC CITUPTHI. MeTaHoI U ATAHOI: CTPOCHUC, (bI/ISI/IquKI/IC n
XMMHYSCKHE CBOMCTBA (peaKumI C AaKTUBHBIMHM MCTAJIaMH, TaJIOI€HOBOJ0OPOAAMH,
I‘OpeHI/IC), MMPUMCHCHUC. BO,Z[OpOI[HLIC CBA3HU MCIKAY MOJICKYJIaMH CIHPTOB. I[CflCTBHC
MCTAaHOJIa U OTaHOJIa Ha OpraHu3M 4€JIOBCKaA. MHoroaToMHEIE CITMPTEI. OTHICHTIINKOIb U
TJIMLOCPHUH: CTPOCHUC, (1)I/ISI/I‘-IGCKI/IC U XMMHYECKHE CBOMICTBa (BSaHMOHCﬁCTBHC (¢10)
MICJIOYHBIMH METAJIJIAMH, KAYCCTBCHHAA pCaKIsA Ha MHOT'OaATOMHBIC CHI/IpTBI). JleflCTBI/Ie
Ha OPraHuv3M YCJIOBCKaA. HpI/IMeHCHI/IC TJIMIOCPHUHA U OTUJICHIJIUKOJIA
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3.2

3.3

3.4

®deHoJ: CTpOeHHWE MOJEKYNbl, (PU3NYeCKHne M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [lpumenenue genona

AJIBI[GFI/II[H N KCTOHBI. CDOpMaHB,HeI‘I/II[, alcTaJIbACTuA: CTPOCHUC, (1)I/I3I/I‘-ICCKI/IG u
XMMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUS U BOCCTAaHOBJICHHU A, KAHECTBCHHBIC pCaKHI/II/I),
MOJIY4YCHHUC U ITPUMCHCHUC

OnHOOCHOBHBIE Ipe/iebHbIE KApOOHOBBIE KUCIOTEL.. MypaBbuHAs M YKCYCHAsk KUCIOTHI:
CTpoeHue, (hu3nyeckre 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIHME A Kilacca KHUCIIOT,
peakuus dTepuduKkanym), HoixydeHune u npuMmeHeHue. CreapuHOBas M OJEHHOBAs
KHCJIOTBI KaK IMPCACTAaBUTC/IM BBICIINX Kap6OHOBBIX KHCJIOT. MBIJIa KaK COJIM BBICIINX
KapOOHOBBIX KHCJIOT, X MOIOIIIEe AeHCTBHE

3.5

3.6

Crnoxnble 3¢Upbl KaK IPOU3BOHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxkupoB. buosorndeckas posb KUPOB

YrneBoasl: cocTaB, Kiaccu(pUKaIys yrieBoJoB (MOHO-, TU- U moyucaxapusl). [ moko3a
— TPOCTEHIIHUKA MOHOCaxapuJ: OCOOCHHOCTH CTPOCHMSI MOJEKYIbl, (pU3uveckue Hu
XUMUYECKHE CBOWCTBa (B3aumopeiictBue ¢ ruapokcuaoMm Meau(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBICHHE, OpPOKEHHE TIIFOKO3HI),
HaXO0XJ/IEHUE B IPUPOJiE, IpUMEHEHUe, Onosornyeckas poiib. orocunres. Opykrosa kak
u3oMep ToKo3bl. Kpaxman u 1emirono3a Kak OpupojHbie mojumepbl. CTpoeHue
KpaxMayia ¥ LeJUTI0I03bl. PU3NUecKne U XMMHUYECKHe CBOMCTBAa Kpaxmania (THAPOIIH3,
KaueCTBEHHAs pEaKIUs C UOJIOM)

A3OTCO,I[ep)I(aH_[I/IC OpPraHn4CcCKueC COCAMHCHUA

4.1

AMUHOKHCIOTBI Kak aM(pOTepHble OpraHuueckue coeauHeHus. dusnyeckue u
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha pUMepe MIMIHMHA). bruonornyeckoe 3HaueHue
amMHHOKHUCHOT. [Tentust

4.2

5.1

benku kak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAMHCHUS. HepBI/ILIHaﬂ, BTOpHUYHAsA U
TPETUYHAA CTPYKTYypa 0cKoB. XMMHUYCCKUE CBOMCTBA OEIKOB: TUApoOJIn3, ACHATypalus,
KauCCTBCHHBIC PCAKIIUN HA Oenku

BBICOKOMONIEKYIISIDHBIE COEIMHEHMS

OcHOBHbBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENIEHB [TOJINMEPU3ALUH, CPEIHSS MOJIEKYJIIsIpHast Macca. OCHOBHbIE
METO/ABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX  COCOUHEHHUH — MOJUMEpHU3alus |
MIOJIMKOHACHC AL

5.2

3KCHepI/IMeHTaHBHLIC MCETObI U3YUCHUS BCUICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMJICHHE C
06pa3uaMH MNPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMAaCC, Kay4yKOB. HonyquI/Ie
CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

1

TeOpCTH‘lCCKI/IC OCHOBBI XUMHH

11

1.2

XuMu4eckuil sneMeHT. AToMm. Sapo aToma, H30TONBL. DJIEKTPOHHAs 000J0YKa.
DHepreTHYeckue YpOBHH, IOAYPOBHH. ATOMHbBIE opOuTamu, S-, P-, d-3JEMEHTHI.
OcobeHHOCTH pacipeesieHus! JIEKTPOHOB O OpOUTAJISIM B aTOMax 3JIEMEHTOB IEPBBIX
YeThIPEX NEePUOI0B. DIEKTPOHHAS KOHPUTYpallKs aTOMOB

[lepnonnueckuit 3akoH m Ilepuogmueckas cucrema XuUMU4ecKux daemeHToB [I.M.

Menpeneesa. CBsi3b IepuoAN4ECKOro 3akoHa U Ileproanueckoi cucTeMbl XUMUYECKUX
snemeHToB JI.MI. MenzaeneeBa C COBPEMEHHOM TEOpPHEW CTPOEHUSI aTOMOB.
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3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX U CJOXKHBIX BEILECTB IO TPYIIaM U MepuojaM. 3HAYCHHUE MEPUOAUUECKOTO
3aKOHA B Pa3BUTUU HAYKU

CTpOGHI/IC BE€IICCTBA. XuMmudeckasl CBS3b. BI/I,Z[I)I XHMHYECKON CBSI3U (KOBaHeHTHaﬂ
HCIIOJISIpHAdA U IIOJIsIpHAas, HWOHHAa#d, MeTaJIJII/I‘-IeCKaSI). HoHpl: KaTHOHBI W aQHHOHHI.

13 MexaHnu3mbl 00pa30BaHMsl KOBAJEHTHOW XMMHUYECKOH CBsI3M (OOMEHHBIH M JOHOPHO-
aKLenTopHbl). BonopoaHas cBs3b
1.4  BaneHTHOCTb. DIEKTPOOTPHLATENbHOCTb. CTENEeHb OKUCICHUS
BemecTBa MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
15  BeecTsa. THUnbl KpUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
' Kpuctaymmueckon pem€rku. Ilonstme o gucnepcHslx cucremax. McruHHBIE N
KOJUIOMIHbIE pacTBOpBL. MaccoBast 10Jis1 BELIECTBA B paCTBOPE
16 Knaccuukanuss Heopranmueckux coenuHeHuid. HomeHkmaTtypa HeEOpraHMYECKHX
BELICCTB
Xumnueckas peakuus. Kiaccuduxanus XMMHUUECKUX PEaKLUi B HEOPraHUYECKOH U
1.7 opranuueckoil XMMHU. 3aKOH COXpPAHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLCHNS SHEPTUU IPA XMMHYECKHUX PEAKIMIAX
1.8 CxopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB
19 OOparuMele peakiuu. XumMuueckoe paBHoBecue. MakTopsel, BAUAIOIINE HA COCTOSHUE
xumuyeckoro paBHosecus. [Ipunnun Jle [larense
110 Onexrponutuyeckas auccoruanys. CunbHble M ciadble 3ekTposuThl. Cpena BOIAHBIX
pacTBOPOB BEIIECTB: KKMCIast, HEUTpalibHas, menoyHast. Peakiimu noHHOro oOMeHa
1.11 = OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH
2 Heopraamueckast Xumus
Hemeramnsl. Ilonoxxenne HemerauioB B llepuoamyeckodl cucTeMe XUMHUYECKHX
9q | DVIEMEHTOB J.1. MenpaeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB. PHU3HUECKUe CBONCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETA/UIOB (Ha MpUMepe KHCIopojaa, cepbl, gocdopa u
yriepoja)
XUMHUECKHE CBOMCTBAa BaXHEHIIMX HEMETAJUIOB (rajlor€HOB, Cephl, a30Ta, (ocdopa,
2.2 | yriuepola W KPeMHHs) U MX COEINWHEHHH (OKCHIOB, KHCIOPOICOAEPIKAIIUX KHCIIOT,
BOJOPOJHBIX CoeqUHEHNH). [[puMeHenne Ba)KHENITNX HEMETAJIJIOB U UX COEAMHEHUN
Mertannsl. [lonoxenue metannos B [lepuonnyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
23 J.U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS NEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.
' O6mwme ¢puszndeckue cBorcTBa MeTa/IoB. CITaBhl METAUIOB. DIEKTPOXUMUUECKHUI PsijT
HaIpsDKEHUN METAIITIOB
XUMUYECKHE CBOMCTBA BAXKHEUIINX METAJIOB (HATpUM, Kanui, KalblUd, MarHui,
2.4 | aNrOMUHUN, IUHK, XpPOM, KeJle30, MEJlb) ¥ UX coeAnHeHHH. OOIIHe Crioco0bl MOTyICHHS
MeTauioB. [IpMeHeHne MeTaIoB B ObITY M TEXHUKE
2.5 | T'enermyeckas cBA3b HEOPraHMYECKHX BEIIECTB, IPUHAAIESKAIINX K PA3IMYHBIM KJIaccaM
3 XuMUs ¥ )KU3Hb
Ponmp xumum B o0OOECIEYEHHMH OSKOJIOTHYECKOH, HHEPreTHUeCKOW M MHIIEBOH
3.1 0Oe3omacHOCTH, pa3BUTHU MeIUIUHBI. [IOHATHE 0 HAYYHBIX METOAAX TIO3HAHUS BEIIECTB
U XMMHUYECKUX peaKklui
[IpencraBinenuss 00 OOIMX HayyHBIX NPUHLHUIAX [POMBIIIEHHOTO MOJyYEHUs
3.2 BaxHeHmHUX BemecTB. YeloBeK B MHUpPE BEUIECTB M MaTepHANOB: BaKHEHIIne

CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBIC MaTCpHAJIbl, KPACKHU, CTCKJIO, KEPAMHKa,
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3.3

MaTepuaybl JJIS AJICKTPOHUKH, HAHOMATepuallbl, OpPraHUYECKHEe M MHHEPaJIbHbIC
ynoOpeHus

Xumus u 3J0POBBC YCJIOBCKA: IMpaBUJia MCIIOJIB30BaHUA JICKAPCTBCHHLIX NpCrapaToB,
npaBuiia 0€30MaCHOTO MCIOIb30BaHUS MPENapaToB OBITOBOW XUMHU B MOBCEIHEBHOM
KU3HU
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
1. Xwumus. 10 kinacc. I'adbpuensa O.C., Octpoymos WU.I'., CnankoB C.A. AKIIOHEPHOE
obmectBo «M3narenscTBo «lIpocBemenner»
2. Xuwmus. 11 xnacc. N'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A. AknroHepHOe

obmmectBo «M3narenscTBO «IIpocBerienne

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJISL

INa6puensn O.C. Xumus 10 ximacc: KOHTPOJIBHBIC U MIPOBEPOYHBIE PAOOTHI K YICOHHUKY
"Xumust. bazoseiit yposens". M. [Ipoda. 2024r

I'abpuensn O.C. Xumus 11 knacc: KOHTPOJIBHBIE U POBEPOUYHbBIE PAOOTHI K YUEOHUKY

"Xwumus. bazoBeiii ypoBens". M. JIpoda. 2024r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
UHTEPHET
bu6mmoreka [IOK
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