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denepanpHas pabouas mporpamma 10 yueOHOMY peamMeTy «XuMHUA»

(yrinyOonénuslii  ypoBeHb) (mpeamerHas oOnacTe «EcTeCTBEHHO-HAayudHble MpeiMeTh») (hanee
COOTBETCTBEHHO — MpOrpaMma MO XUMHHU, XUMUS) BKJIIOYAET MOSCHUTENBHYIO 3alUCKY, CO/AEpIKaHUe
oOy4YeHHsl, IUIAHUPYEMBbIE pPE3YJIbTaThl OCBOCHHUS IPOTPAMMEI M0 XUMHH, TEMaTHYECKOe
IUTaHUPOBaHHUE.

MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeHEro ooiero obpazoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUsS (elepaibHOl 00pa30BaTEbHOM MPOrpaMMBbl CPEAHETO OOIIETo
obpazoBanus(POIl COO), npeacranenHbix B denepasbHOM rocyaapcTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO mpenMera «XUMUS» B
oOpa3oBaTeNnbHBIX  opranuzamusx  Poccuiickoit ~ @Denepanuy, — peaqu3ylOIUX  OCHOBHBIE
oOpa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX NOJOXKEeHUH «CTpaTeruu pa3BUTHUS BOCIHTAaHUS B
Poccuiickoit ®enepanun Ha niepuoa no 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

Xumusi Ha YpoBHE YriTyOJIEHHOTO M3YYCHHUs 3aHMMAeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpasoBanus yuaunmuxcs 10—11 kmaccoB. M3ydyeHue npeamera, peaan3zyemMoe B YCIOBHUSAX
T pepeHIIMPOBAHHOT0, TPOPUILHOTO 00yYeHHsI, MPU3BAHO OOECIEYUTh O0IIe00pa30BaATENbHYIO U
OOMIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHHKOB IITKOJIBI, HEOOXOMUMYIO ISl aJanTallid UX K OBICTPO
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MEHSIOLUMCS YCTIOBHSIM JKM3HH B COLIMYME, a TAaKKe JUIS MPOJIOJDKEHUSI 00yUEHHUs B OpPraHU3alUsIX
po(hecCHOHATLHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS SBISETCS OJHON U3 TPHOPUTETHBIX AUCIIUILIHH.

B nmporpamme mo XuMHUM Ha3HaueHHE mpenaMera «XHMHs» IOJy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBOIoOJjararomumu mnojoxenuasmu Proc COO 0
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COACp)KaHMsI, PE3YyIbTaTOB OOyYeHHUS M TPEOOBAaHUN K YpPOBHIO
MOATOTOBKUA  BBIMTYCKHUKOB. CBUIETEIBCTBOM TOMY  SIBIISIFOTCSL  CJIEAYIOLIME  BBIIOJHSIEMBIC
MIPOrpaMMOi IO XUMUHU (HYHKIIHH:

o UH(POPMALIMOHHO-METOIMYECKAsl, pealn3alus KOTOpOH OOecreyuBaeT IOJIyueHHe
NpPEACTaBICHUS O IENAX, COJACPKAaHUM, OOIIeH cTpareruu OOydeHHUs, BOCIUTAHHS U Pa3BUTHS
00y4aromuxcst CpeCTBAMU PEAMETA, U3Yy4aeMOro B PaMKaxX KOHKPETHOTO MPOGHIIS;

o OpraHU3alMOHHO-IIIAaHUPYIOLIAsA, KOTOpas MpeNyCMaTpUBACT ONPEICIICHUE: ITPUHIUIIOB
CTPYKTYPUPOBAaHHUS M IOCIEA0BAaTEIbHOCTH M3y4YeHHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; IMTOAXO00B K (POPMHUPOBAHUIO COJCPKATEITHHON OCHOBBI KOHTPOJIS
U OIICHKH 00pa30BaTENIbHBIX JTOCTH)KEHUI OOYUYaIONIMXCS B PaMKax MTOTOBOHM aTTecTalui B (opme
€JMHOI0 TOCYIapCTBEHHOI0 DK3aMEHA 110 XUMUHU.

[Iporpamma jyist yriryOEHHOTO U3YYESHUS] XUMUH:

O yCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHKE, 00s3aTeIbHOE ISl U3YUCHUS B
paMKax OTHENbHBIX MNpoduiiel, MpeaycMaTpUBaeT paclpeleieHHe W CTPYKTYpUPOBaHUE €ro Io
KJIacCcaM, OCHOBHBIM COZIepKaTelIbHbIM JTUHUSM/pa3aeniaMm

Kypca;

O Iaét IIpUMEPHOC PACIIPCACICHUC yqe6H0ro BPEMCHHU, PCKOMCHAYEMOTO JII M3YYCHUSA
OTACIBHBIX TEM,

a IpelaraeT IPUMEPHYIO MOCIIE10BaTEIbHOCTh U3Y4EeHUs y4eOHOro MaTepuana ¢ y4éToM
JIOTUKH IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

O Ta€T METONMYECKYH0 MHTEPIPETALMI0 LEeJIe M 3aJad H3y4deHMs] IpeaAMeTa  Ha
yriayOn€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpPEJHEro OOIIero
o0pa3oBaHMs, COJIEP/KATEIbHON XapaKTEPUCTHKU IJIAHUPYEMbIX DPE3yJIbTAaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHONW MpOrpaMMBbl CpelHero oOIIero o0pa3oBaHMs (JUYHOCTHBIX, METalpPEeIMETHBIX,
OpEeIMETHBIX), a TaKkKe ¢ YyY4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENIbHBIX JEWCTBUMN
00yuyarolerocsi 10 OCBOCHMIO COZEpKaHUs MPEAMETA.

[TIo BceM Ha3BaHHBIM MO3ULUSAM B MPOTrpaMME MO XMMHMM IPETyCMOTPEHa MPEEMCTBEHHOCTH C
o0yyeHHeM XHMUHU Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a mpeAesamMH yCTaHOBJICHHOM
IporpaMMoil Mo XWMHUU 00s3aTeNbHOM (MHBApUAHTHOM) COCTaBISIOLIEH coiepx aHUs Y4eOHOro
npenMera «XUMHUS» OCTa€Tcs BO3MOKHOCTH BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOIICH, KOTOpas
JIOJKHA ONPEJIeNATHCSl B COOTBETCTBUU C HAPABJICHUEM KOHKPETHOTO MPOduiIst 00yueHHsl.

B cootBercTBUM ¢ kKOHUEeNTyanbHbIMU TO0XkKeHUsIMH PI'OC COO o0 Ha3HaYe€HHUH MPEIMETOB
06a30Bor0 U yrayOoa€HHOTO ypoBHEH B cucteMe nuddepeHITnpoBaHHOTO 00yUeHNs Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUs XUMHsS Ha YPOBHE YIIIYOJEHHOrO HM3y4deHMs HAlpaBleH Ha peaau3alHio
MPEEMCTBEHHOCTH  C TIOCJIEAYIOIIMM 3TalloM TONyYeHUS XHUMHUYECKOro oOpa3oBaHUSI B paMKax
W3YYEHHUS CIIEHaIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHMUYECKUX JMCLUUIUIMH B By3aX M OpPraHU3alUAX
CpeaHero NpoQeccHoHaIbHOro oOpa3zoBaHMs. B oTol CBsA3W wu3ydeHHe mpeaMera «XHUMHUS»
OPUEHTUPOBAHO MPEUMYILECTBEHHO HAa PAaCIIMPEHHE U YrIIyOJieHue TeOPEeTUYECKOW M MPAaKTHYECKOM
MOJTOTOBKUA O0O0YYaloIIMXCs, BBIOpABIIMX ONpeAeNnEHHbId Mpoduiab oOydeHHs, B TOM YHCIE C
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HNEPCHEKTHUBONW  TOCIEAYIOUWIEr0  IOJIyY€HHS XHMHYECKOTOo OO0pa3oBaHHMsl B OpraHH3alusix
npodeccuoHaibHOro oOpazoBanus. Hapsny ¢ stum, B cBere TpeboBanmii PI'OC COO «
IUTAHUPYEMBIM pe3yJbTaTaM OCBOeHUS (efepaibHOi 00pa3oBaTeIbHON MPOrpaMMBbI CPETHETO OOIIEro
o0pa3oBaHMs U3Y4YEHHE IpeaMeTa «XHUMHUS» OPUEHTHPOBAHO TAK)KE HA PEIIEHUE 3a/1a4 BOCIUTAHUS U
COLIMAJILHOTO Pa3BUTHUSl 00yYaromMxcs, Ha (GOPMUPOBAHUE Y HUX OOILEMHTEIUIEKTYalbHBIX YMEHUH,
YMEHHMH palMoHaIn3aluy y4eOHOro Tpyna U OOOOMIEHHBIX CIOCOOOB AEATEILHOCTH, HMEIOIIUX
MEKIUCLUIITIMHAPHBIN, HAAIIPEAMETHBIA XapaKTep.

CocTaBngiomuMU  mpeaAMeTa «XUMHUS» Ha YpPOBHE YIIYOJIEHHOTO UW3YYEHUS SIBISIOTCS
yrayOonéunele Kypchl — «Opranuueckas xumusi» u «OOmass u HeopraHuueckas xumusi». [Ipu
OTIpPENICICHUH TMOJAXOA0B K OTOOpY M CTPYKTYPHOH OpraHM3alud COJEpXKaHHUS JTUX KypCOB B
mporpaMme 1Mo XUMHH 32 OCHOBY HpHHATH TmosiokeHus PI'OC COO o pazauumsx 0a30BOTO H
yIIIyONEHHOTO YPOBHEH M3YdeHUSs IpeMETa.

OcHoBy conepkanusi KypcoB «Opranudeckass XuMus» U «OO0Imas U1 HeEOpraHMYeCcKasi XUMUS
COCTaBJISIET COBOKYITHOCTb IPEIMETHBIX 3HAHUNW W YMEHHH, OTHOCSIIUXCS K 0a30BOMYy YPOBHIO
W3y4eHUsl MpeAameTa. JTa CHUCTEMa 3HAHUU MOIY4YaeT ONpeeiIEHHOE TEOPETHYECKOE JIONOJIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIHMIA 00BEM (DaKTOJOTHUECKOTO MarepHaa.
Tak, Ha yrmyOn€HHOM YypOBHE H3ydYEHHUsS MpenMeTa obOecredeHa BO3MOXKHOCTh 3HAYMTEIBHOTO
yBeNIMUYEHUSI 00bEMa 3HAHUM O XMMHYECKHMX D3JEMEHTaX M CBOWCTBAX UX COCOUHEHH Ha OCHOBE
pacuiupeHusi U yriayOJIeHHs TMpeICTaBICHHM O CTPOCHHUM BEIIECTBA, XUMHUYECKOH CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKaHUs PEaKIMi, paCCMATPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KUHETUKHU U
TepMoaMHAMUKU. M3ydeHue nepuoanyeckoro 3akoHa u Ilepmoanueckoil cHUCTEMbl XMUMHYECKUX
JJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX MPEICTABICHUAX O CTPOCHUU
aToMa. XHUMHUYECKasi CBS3b OOBICHSETCS C TOYKM 3PEHMSI DHEPreTHUUECKUX H3MEHEHUH Ipu eé
00pa30oBaHNM U pa3pyIlIEeHUH, a TAKXKE C TOUKU 3pEHUSI MEXaHU3MOB €€ 00pa3oBaHud. V3ydeHue TUIIOB
peakuuii JonojHseTcs (OPMUPOBAHMEM NPEACTABICHUNH 00 HIEKTPOXMMHUYECKUX TMpoLEeccax MU
JJIEKTPOJIM3E PACIUIaBOB U PAacTBOPOB BeEIIECTB. B Kypce opraHMyeckoil XMMUU NpPU PacCMOTPEHUU
PEaKUMOHHON CIIOCOOHOCTH COEIUMHEHUH ynensercs oco0oe BHUMaHUE BOMpPOCaM 00 3JIEKTPOHHBIX
s¢¢exTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakiuil.

Oco0oe 3HaueHHE HMMEET TO, YTO Ha COJAEpKaHHE KypCOB XHUMHH YIIIYOJIEHHOTO YpPOBHS
M3Y4YEeHUs IS KJIACCOB OMpeaenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K o0IIel cucTeMe MpeIMETHBIX 3HaHWI) OKa3bIBAIOT BIUSHUE CMEXHBIEC MpeAMeThI. Tak,
HaIpuMep, B COJIEP)KaHUU MpEeAMETa JUIsl KJIACCOB XUMHUKO-(pHU3nuecKkoro npoduiis 00blIoe 3HaUeHNe
OyIyT UMETh 3JEMEHTHI yueOHOro Marepuana no oouieil xumuu. [Ipu u3ydeHun npeaMera B JaHHOM
cllyyae akIeHT Oy/eT c/esaH Ha OOIHOCTh METOJ0B O3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUH
U B (U3MKe: aTOMHO-MOJIEKYJIsIpHasi Teopusl (MOJIEKyIsipHas Teopus B (PU3HUKE), 3aKOHBI COXPAaHEHUS
Macchl U SHEPTUM, 3aKOHbl TEPMOAMHAMUKH, DJIEKTPOJIN3a, MPEJCTABICHUS O CTPOCHHUU BELIECTB U
JpyTroe.

B 10 xe Bpems B coaepKaHMM TNpeAMeTa JUIsl KJIACCOB XHWMHUKO-OMOJOTHYECKOrO MpOQuIIs
OONBIMK yNenbHBI BeCc OyaeT MMETh OpraHWYecKas XuMus. B 3ToM ciydae mpenocTaBiseTcs
BO3MOXHOCTb Uil OoJjiee OOCTOSITENILHOTO PACCMOTPEHHUS XMMHUYECKOW OpraHM3allid KIETKH Kak
OHMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOMl BXOAST, K NMPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JIMMUAbI, OCJKU, YIJIeBOJbl, HYKJIEHHOBBIE KHUCIOTHI U Apyrue. I[Ipu 3TOM 3HaHUSA O cocTaBe U
CBOMCTBAaX IpPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy)KaT OCHOBOW  JUIA
M3YYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHMUsI, MUIIEBAPEHUS.
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B mutane opMupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAyYHBIX METOOB
IIO3HAHMSA U OIBITA NPAKTUYECKOTO NPUMEHEHHUS HAYYHbIX 3HAHUM M3y4EeHHE IpenMera «XHMHsS» Ha
yri1yOJE€HHOM YpOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS35X C YU€OHBIMHM IPEIMETaMH, BXOAILUMU
B COCTaB MpeIMETHBIX 00nacTeil «EcTecTBeHHO-HayuHbIE IPEAMETHI», «MaremaTuka U UHPOPMATHUKA
n «PyCCKUH SA3BIK U JINTEPATYPA».

[Tpu n3ydenun ydueGHOTro mpeamera «XUMHUs» Ha YrIIyONEHHOM ypOBHE Takke, Kak Ha ypOBHE
OCHOBHOTO W CpelHero oomero ooOpazoBaHus (Ha 0a30BOM YPOBHE), 3ajladeil MEPBOCTECIICHHOMN
3HAYMMOCTU fABIseTcd (OPMUPOBAHME OCHOB HAayKM XHUMHUM Kak o0O0JacTd COBPEMEHHOIO
€CTECTBO3HAHMSA, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa M OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOH
KyJnbTypbl. Pemienue 3710l 3amaum Ha yrayOnE€HHOM ypOBHE H3Yy4YEHHs IpEIMeTa Mperosaraet
peai3aluIo TaKUX LEJNEH, KaK:

O dbopMupoOBaHUE MPEICTABICHUI: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUH TPHUPOIBI, O MECTE XMMHH B CHCTEME €CTECTBCHHBIX HAyK U €€ BeaylIeH
ponu B 00ECIIEYEHHH YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUM MPOOJIEM KOJIOTUYECKOM,
SHEPreTUYeCKON M MUIIEBOW OE30MaCHOCTH, B Pa3BUTHUH MEIUIMHBI, CO3JJaHUU HOBBIX MaTEepUANIOB,
HOBBIX HCTOYHHMKOB DHEPrUU, B OOCCHNEYCHHH PAMOHAIBHOTO MPUPOIONOIL30BAHUS, B
dbopMUPOBAaHUHM MHPOBO33pEHUS U OOIIeH KyabTyphl 4YelOBEKa, a TaKkKe OSKOJOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOM Cpelie;

O OCBOCHHME CHCTEMBI 3HAHHI, JeXKalliX B OCHOBE XHMMHUYECKOM COCTAaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa: (yHIAMEHTAIbHBIX MOHITHUH, 3aKOHOB W TEOPHH XUMUH,
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HAa PAa3HBIX YPOBHSAX — ATOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJAWMHAMHYECKUX W KHHETHYECKHUX 3aKOHOMEPHOCTSX
MPOTEKAHUA XUMHUYECKHUX PEAKIUM, O XUMUYECKOM PaBHOBECHUH, PACTBOpaX M JIMCIIEPCHBIX CHCTEMaX,
00 00IMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

O dbopMupoBaHre y O0OydYalOMIMXCS OCO3HAHHOTO TMOHHMAaHHUS BOCTPEOOBAHHOCTHU
CUCTCMHBIX XUMHNUYCCKUX 3HaHI/II\/'I JJISA O6”I7${CHGHI/I$I KIIFOUEBBIX I/II[GfI nu np06neM COBpCMeHHOﬁ XHUMHU,
UIsE OOBSCHEHUS U TPOTHO3UPOBAHUS SBICHHM, HWMEIONIUX EeCTECTBEHHO-HAYYHYIO TPHUPOIY;
TPaMOTHOTO peHIeHHs] TPOoOJieM, CBS3aHHBIX C XUMHUEH, MPOTHO3UPOBAHMS, AHANU3a M OILIEHKH C
MO3UIIMHA HKOJOTHYECKON 0€30MaCHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOJACTBEHHOU JEATEIHLHOCTH
YeloBeKa, CBA3aHHON € XMMHUYECKHUM MPOU3BOJICTBOM, UCIIOJIL30BAHNEM U MepepadOTKOM BEIIECTB;

O yriIyOjieHHe NpEeACTaBICHUH O HayyHbBIX MeETOJaX IO3HaHMs, HEOOXOTUMBIX UL
IpUOOpETEHUs] YMEHUN OpPUEHTHPOBATHCS B MHpE BEIIECTB U OOBSCHEHUS XUMHUYECKUX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJIE, B IPAKTUUECKOH IEATEIBHOCTH U MIOBCEAHEBHON KU3HU.

B miane peanuszanuu nepBooYepeIHBIX BOCIIUTATEIbHBIX U Pa3BUBAIOMINX (DYHKIMHA I1€TOCTHON
CUCTEMBI CpeJiHero oluiero o0pa3zoBaHus Npy U3YYEHUH NpeaMeTa « XUMUs) Ha YIi1yOIE€HHOM YpOBHE
0c00yI0 aKTyaJIbHOCTh PUOOPETAIOT TaKKeE IIeTN U 3ajauH, KaK:

O BOCMIUTaHHE YOESKIEHHOCTH B IMO3HABAEMOCTHU SIBICHHH MPHUPONBI, YBAKEHUS K
MpoIlecCy TBOpYECTBa B 00JIACTH TEOPETUYECKUX W TPHUKIAJAHBIX KCCICIOBAaHUNA B XHUMHH,
dbopMUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

O Pa3BUTHC MOTHUBAIIUU K 06y‘-ICHI/IIO 1 IIO3HAHMUIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U
CaMOBOCITMTAaHUTIO Ha OCHOBE YCBOCHHA 06H1€‘I€HOB€‘I€CKI/IX HeHHOCTef/'I;

D Pa3BUTHEC MMO3HABATCIIBHBIX HHTCPECOB, NMHTCIUICKTYAJIbHBIX U TBOPYCCKUX CITOCOOHOCTEH
06yqa10nmxc;1, q)OpMI/IpOBaHI/IC Y HHUX CO3HATCIIbHOTO OTHOUICHUA K CaM006pa3OBaHI/IIO )51
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HENpPEPhIBHOMY OO0pa30BaHUIO KaK YCJIOBHIO YCIHEIIHOW NpOPEecCHOHATBHON M  OOIIECTBEHHOM
JeATEIIFHOCTH, OTBETCTBEHHOT'O OTHOLIEHHUSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 310pOBOM 00pase
KHU3HH,

o dopmHupoBaHHE yMEHUH ¥ HABBIKOB Pa3yMHOTO MPUPOJOIOIb30BaHUSA, DPA3BUTHE
9KOJIOTHYECKON  KYJIbTYphl, MPHOOpETEHHE OIbITa  OOIIECTBEHHO-NOJIE3HOW  3KOJIOTUYECKOM
JIeATEIbHOCTH.

OO1m1ee 4nCIIO YacoB, PEKOMEHIOBAHHBIX /IS 3yYEHHs] XMMUU Ha YIiayOsiieHHOM ypoBHe, — 204
yacoB: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 yaca (3 yaca B He/el0).

COJIEP)KAHUE OBYYEHUS!

10 KJIACC Teopernyeckue 0OCHOBbI OPraHMYeCKO XMMHUH

[IpenMer u 3HaYeHHE OPraHUYECKOW XWMUU, MPEICTABIEHHE O MHOTO00pa3sHHU OPTaHUYECKUX
COCIMHECHMI.

DNEeKTPOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE M BO30YXKIEHHOE COCTOsHUA. BajeHTHbIE
BO3MOXXHOCTH aTOMa yriiepoja. XHUMHYecKas CBs3b B OpPraHMYECKUX COCIUHEHUsAX. THIIbI
ruOpuIu3alil  aTOMHBIX opOWTaneid yriepojga. MexaHW3Mbl 00pa30BaHHMS KOBAJCHTHOH CBSI3U
(0OMEHHBI M JOHOPHO-AKIENTOPHBIN). THUMBI MepeKphIBaHUS ATOMHBIX OpOHUTaNed, G- U T-CBS3U.
OpunapHasi, nBOiHas W TpoiiHas cBsA3b. CrocoObl paspbiBa CBsA3EH B MOJEKYyJIaX OPraHHYECKHX
BeriecTB. [ToHsATHE O CBOOOTHOM pajuKaie, HyKJIeopHiIe U eKTpoduIe.

Teopus ctpoenust opranudeckux coeaunenuii A.M. byTtiepoBa u coBpeMeHHbIE NPEACTABICHUS
0 CTPYKTYpe MOJEKyN. 3HaueHUE TEOPHH CTPOCHHUS OPraHMYEeCKHX COeIWHEHUl. MoeKkymspHble U
CTpyKTypHBIE (opMyibl. CTpyKTypHBIE (OPMYIBI pa3IMYHBIX BUIOB: pa3BEPHYTas, COKpaIIEéHHas,
ckenerHas. M3omepus. Buabl uzomepun: cTpykTypHasi, IpOCTpaHCTBEHHAsL. DIIEKTPOHHbIE 3P PEKTHI B
MOJIEKyJIaX OPraHUYeCKUX COCTUHEHNH (MHAYKTUBHBIN 1 Me30MepHBIN 3(peKTh).

[IpencraBnenne o knaccupuUKaMu OpraHudeckux BemecTB. [loHsTHE 0 (QYHKIIMOHAIBHOU
rpynmne. ['omonorus. ['omonormueckue psapl. CucremaTnyeckass HOMEHKIATypa OPraHUYECKHX
coeaunenuii (IUPAC) u TpuBuaiibHble Ha3BaHUS OTJCIIBHBIX NPEICTABUTENCH.

OcobenHocTH W KiacCU(UKAIUs OpraHUYECKUX peakiui. OKHUCITUTETFHOBOCCTAHOBUTEIbHbBIC
pEaKIMK B OPraHNYECKOW XMMUHU.

JKCIepUMEHTAJIbHbIE MeTO/bI H3yYeHHUs BellleCTB M UX NpeBpalleHuii

O3HakomiieHHe ¢ 00pa3llaMy OpraHMYECKUX BEIECTB U MaTepuanaMu Ha UX OCHOBE, OMBITHI 110
IPEBpAIEHUIO OPraHWYEeCKUX BELIECTB INpPU HarpeBaHUM (IUIaBJIeHHE, OOYIJIMBaHME U TOPEHHUE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yraesoaopoasl

Ankanpl. ['omomornueckuii psim anmkaHoB, oOmas (opmyna, HOMEHKJIaTypa ¥ H30MEpHS.
DIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOGHHME MOJEKYN alKaHOB,  SP°-THOPHIM3AIMS aTOMHBIX
opburaneit yrnepoaa, 6-cBsi3b. Kongopmepoi. Pusnueckue cBOiCTBa aIKaHOB.

! Kypcueéom B 1aHHOM TEKCTE BbIIEIEHBI SIEMEHTHI COIEPKaHHUs YUeOHOrO MaTepuasa, KOTOphle U3y4aloTcs B
03HAaKOMHTEIFHOM TUIaHE W HE BKITIOUAIOTCS B COCTaB PEeIMETHEIX pe3ynbTratoB ocBoermst OOIT COO.
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XHWMHUYECKHE CBOWCTBA QJKAHOB: pEAaKLMM 3aMELICHMs, W30MEpH3aliM, AETUIPUPOBAHMUS,
LUKJIM3aLUY, TUPOJIN3a, KPEKUHIa, TOpeHus. [Ipeocmasnenue o mexanusme peaxkyuti paoukaibHO20
3ameuyeHusl.

Haxoxnenne B npupoae. CriocoObl MoTy4eHNs U IPUMEHEHUE aJIKAHOB.

Iuknoankansl. OOmas ¢opmyna, HOMeHKIaTypa M u3oMepus. OCOOEHHOCTH CTPOEHUs U
XUMHUYECKHX CBOWMCTB MaIbIX (IIMKJIOMPOIAH, IUKIOOYTaH) M OOBIYHBIX (IIMKJIONEHTAaH, [TUKIOTEKCaH )
LUKJI0aJIKaHOB. CrI0COOBI OJTYYEHHS U IPUMEHEHHUE LIUKIIOAJIKAHOB.

Ankensl. ['oMmonornueckuil psn ankeHoB, oOmas (opMmyia, HOMEHKJIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHKE MOIIEKYJI allKEHOB, SP>-THOPHIN3AII AaTOMHBIX OpOMTasIel yriepoaa, o-
u m-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (Luc-TpaHc-) u3oMepusa. Ousndeckue CBOWCTBA aJIKEHOB.
XUMHUYECKUE CBOWCTBA: PEAKLMU MPUCOEIMHEHUS, 3aMELICHUS B (-[IOJIOKEHHUE IIPH JBOHHOM CBS3H,
NOJMMEpHU3alMl U OKHCIEeHHs. [Ipedcmasnenue o0 Mexanusme peakyuu  31eKmpo@duibHo20
npucoedunenus. IlpaBuno MapkoBHHKOBa. KauecTBeHHbIE peakIMM Ha JBOWHYIO CBsA3b. CrocoObl
HOJIy4EHUs ¥ IPUMEHEHHE AJIKEHOB.

Aunkaguensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIC, N30JIUPOBAHHBIC, KYMYIUPOBAHHDLE).
OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS M XUMHMUYECKMX CBOMCTB CONpPSDKEHHBIX JUEHOB, 1,2- u 1,4-
npucoequHenue. Ilomumepuszanust conpspkEHHBIX JHEeHOB. CrocoObl MOJyYyeHHMsT U INPUMEHEHUE
aJIKa/IMECHOB.

Ankusbl. ['oMonoruueckuil psj ankuHOB, oOmas (opMmyia, HOMEHKIATypa U H30MEpHUs.
DJEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AaJKUHOB,  SP-TMOpHIM3alUsl aTOMHBIX
opOutaneit yraepojga. DuU3HYECKHME CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: pEaKIUU
IPUCOECIUHEHNUS, AUMEpHU3allMd M TpUMEpHU3alUM, OKUCIEeHUs. KucIoTHbIE CBOWCTBA aJKHHOB,
UMEIOIMX KOHILIEBYI0 TPOWHYIO CBsi3b. KauecTBeHHble peaklLUu Ha TpOWHYI0 CBsA3b. CrocoOsl
MOJIyYEHUS U IPUMEHEHUE aJIKUHOB.

Apomarnyeckue yriaeBoJopoisl (apeHsl). ['omonorumueckuit psii apeHoB, oOmas ¢opmyna,
HOMEHKJIaTypa U H30Mepus. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl OeH307a.
Ilpasuno apomamuunocmu, npumepsl apomamuueckux coedunenuti. OrU3nueckue CBONCTBA apeHOB.
XuMHUECKue CBOWMCTBAa OEH3071a U €ro rOMOJIOTOB: PEAKIMU 3aMeIleHUs B OEH30JIbHOM KOJIbIE U
YIJIEBOAOPOAHOM  pajuKajle, peakUMH MPUCOEIUHEHHUS, OKUCIEHHE TOMOJIOTOB  OeH3oia.
Ilpeocmaenenue o mexanusme peaxkyuii snexmpouinvnoco 3amewenus. IlpencraBnenue 00
OpPUEHTHUPYIOIIEM JeHCTBUU 3aMeCTUTENIEH B OEH30IbHOM KOJIbIIE Ha IPUMEPE aIKMIbHBIX PaJUKaJIOB,
KapOOKCHJIbHOM, THAPOKCUJIBHON, aMHUHO- M HHUTPOTPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB cruposa. llomumepusanus crupona. CrnocoObl MOSydyeHUS U IPUMEHEHUE
apoOMaTHUYECKHX YTJIEBOJOPO/IOB.

[Ipuponnsiii ra3. [lonyrHeie HedTsAHBIE Ta3bl. HedTh 1 €€ npoucxoxaenue. KameHHbIi yromip u
OpOAYKTHl ero mnepepadboTku. CrocoObl mepepaboTKH HePTH: MEPeroHKa, KpeKUHT (TepMHYECKUi,
KaTaJIMTHYECKUH ), pu(OPMUHT, TUPOIIH3.

[TponykTsl nepepabOTKH HEPTH, UX MPUMEHEHHNE B IPOMBIIINIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMUHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHE TajJOreHIPOM3BOIHBIX YIIIEBOJOPOI0OB. Peakunu 3aMenieHus rajoreHa

Ha TUJPOKCOTPYIIITY, HUMPOSPYNRNY, YUAHOSPYNNY, AMUHOSDYNNY.
JleiicTBre Ha TaJOreHIIPOM3BOJHBIE BOJHOTO M CIUPTOBOTO pacTBopa mi€noun. BzammoneictBue
JTUTaJOTEHAIKAHOB C MarHueM M LHUHKOM. [loHAamue 0 MemanloopeaHuyecKux COeoOuHeHUusXx.
Hcnonp30BaHne TrajoOreHIpOU3BOHBIX YTITIEBOJAOPOIOB B ObITY, TEXHUKE U MIPU CUHTE3€ OPraHUYeCKUX
BEIIECTB.
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JKCNepUMEHTATbHbIE METOAbI H3yYeHHS BELeCTB U UX NpeBpalleHu i

W3yuenne (u3nUECKUX CBOWCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), Ka4ECTBEHHBIX PEaKIHHA
YIJIEBOAOPOAOB pa3IMYHBIX KIaccoB (oOeciBeunBaHHE OpPOMHOM WM HMOAHON BOABI, pacTBOpa
HepMaHraHaTa Kajus, B3aMMOJCHCTBHE alleTHIIEHa C aMMHAa4HbIM pacTBOpoM okcuma cepedpa(l)),
KayeCTBEHHOE 0OHApy)KEHHUE yIriIepoaa U BOJOPOJa B OPraHMYECKUX BEIIECTBAX, MOJYYCHUE ITHIICHA
U W3YYCHHE €ro CBOWCTB, O3HaKoMiieHHe ¢ KoJurekmusmu «Hedte» u «Yrome», ¢ obOpasnamu
IJIACTMACC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U TAIOT€HIPOU3BOIHBIX
YTJIEBOJOPOIOB.

Kucsopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble onHOaTOMHBIE CUPTHL. CTpoeHHEe MOJIEKYd (Ha MpUMEpEe METaHOJIa W ATAHOJA).
I'omonoruueckuii psa, odmas Gopmyna, u3oMepusi, HOMGHKIATypa U Kiaccudukanus. Ouzndeckue
CBOICTBa NpEJENbHBIX OJHOATOMHBIX CIUPTOB. BOMOpo/HbIE CBSA3M MEXIYy MOJIEKYJIaMH CHHPTOB.
XUMUYECKHE CBOMCTBA: peaKklUUU 3aMelleHus, ACTUApaTallii, OKHUCICHHS, B3aUMOJICHCTBUE C
OpPTaHMYECKUMHU U HEOPTaHMYECKUMHU KHcIoTaMu. KadecTBeHHAss peakiius Ha OJJHOATOMHBIC CITUPTEHI.
JleiicTBue 3TaHONa W MeTaHOJa Ha OpraHu3M uenoBeka. CrmocoObl TMONyYeHUS U TPUMEHEHUE
OJIHOATOMHBIX CIHPTOB.

[Ipocteie 3¢upbl, HOMEHKIATYpa ¥ u3oMepus. OcoOeHHOCTH (U3HYECKUX W XHUMHYCCKHUX
CBOWCTB.

MHoOroaroMHble COUPTHI — ITHJICHIIIUKOIb U TIulepuH. Ou3nueckne U XUMHUYECKUE CBONCTBA:
peakiuu 3aMelieHus, B3aUMOJCHCTBUE C OPraHUYEeCKUMH W HEOPTraHWYECKUMH KHCIIOTAMH,
KaueCTBEHHAsl peakisi Ha MHOTOATOMHBIE CHUPTHL. [Ipedcmasnenue o Mmexamusme peaxyuil
HYKIeounbHo20 3ameujenus. JlelictBue Ha opraHu3M uyesnoBeka. CrocoObl MOTydeHHs ¥ IPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHUE THUAPOKCOTPYNIBI W OEH30JBHOIO sjpa.
®uznyeckue cBoiicTBa (eHosna. OcoOEHHOCTH XUMUYECKUX CBOMCTB (eHona. KauecTBeHHbIE peakun
Ha  (Qenon. Toxkcuunocth  ¢denona. CrnocoObl  TONMydeHUsT U TOpUMEHeHHe  (eHona.
denonpopManbaeTuaHAsS CMOJIA.

KapOoHupHBIE COETMHEHHS] — AIBJETUABI U KETOHBI. DIIEKTPOHHOE CTPOCHUE KapOOHWIBHON
rpymnbl. ['oMoJI0rHYecKue psiibl albIeTUI0B U KETOHOB, 0011ast (hopMysa, H30MepUsl © HOMEHKJIATypa.
dusnuecKkue CBONCTBA albJIETHJOB M KETOHOB. XUMHUECKHE CBOHCTBAa albJETUIOB U KETOHOB:
peakuu npucoeauHeHus. [Ipedcmasnenue 0 mexanuzme peakyuti HyKi1eopuibH020 NPUCOeOUHeHUs.
OxwucieHue anpJIeruaoB, KaYeCTBEHHbIE PEaKUU Ha anbleru/pl. CriocoObl OMYYeHUsT U IPUMEHEHHE
QJIBJIETUI0B U KETOHOB.

OAHOOCHOBHBIE Ipe/AeibHbIE KapOOHOBBIE KUCIOTH. (OCOOEHHOCTH CTPOEHHS MOJEKYJ
KapOOHOBBIX KUCIIOT. MI30Mepus u HoMeHKnaTypa. Pusndeckue CBOWCTBA OJHOOCHOBHBIX MPEENbHBIX
KapOOHOBBIX KHCIOT. BOmOpoaHbIE CBSI3M MEXIy MOJEKyJaMH KapOOHOBBIX KHUCIOT. XHUMHUYECKHUE
CBOWCTBA: KHCJIOTHBIE CBOMCTBA, peaKiys ITePH(PHUKANNN, PEAKIMU C YIaCTHEM YTIIEBOJOPOIHOTO
pamukana. OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [lOHATHE O TPOU3BOAHBIX KapOOHOBBIX
KHUCTIOT — CJIOXHBIX dQHUpaAX, aneuopuoax, 2anioceHaneuopudax, amudax, rHumpuiax. MHoroodbpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENPEIENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIOT,
TMKApOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBEIX KUCIOT. [IpencraButeny BeICIIMX KapOOHOBBIX KHCIIOT:
CT€apHHOBAsl, MaJIbMUTUHOBAS, OJICUHOBAS, JIUHOIE6AS, TUHONEeH08as KUCIAOTH. CIIocOoObl MoTydeHHs 1
npUMeHeHHe KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonormueckuit psin, obmas ¢opmyna, HU30MEpUs M HOMEHKIATYpa.
dusnueckue 1 XMMUYECKHEe CBOWCTBA: TUAPOIIN3 B KUCIION U IIEJIOYHON Cpee.
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Kuper. Crpoenue, Qu3MUECKHe M XMMHUYECKHE CBOWCTBA XUPOB: THAPOIM3 B KUCIOH U
meno4Hoi cpeae. OcoOEHHOCTH CBOMCTB JKMPOB, COJEPXKAIUX OCTATKM HENpPEIEeNIbHBIX KUPHBIX
KHCIO0T. JKUpBI B IpUpOJE.

Mpbuld Kak COJMM BBICHIMX KapOOHOBBIX KHUCIOT, HMX Motmiee paeictBue. [lowsamue o
cunmemuueckux morowux cpeocmeax (CMC).

OO6mas xapakTepucTrka yrieBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, AU- W MOJUCAXaPHUJbI).
MoHocaxapuabl: TIII0K03a, (PYKTO3a, earakmosa, pubosa, oezokcupubosa. Ousnyeckue CBOWCTBA U
HaxoxjaeHue B npupone. dorocunres. Onmuueckas uzomepus. Konvuamo-yennas maymomepus na
npumepe MOJeKybl 2N0K03bl, Npoekyuu Xeyopca, o- U f-anomepsl 10KO3bl. XUMUUYECKIE CBOWCTBA
[JIIOKO3bI: PEAKIMH C YYaCTHEM CIUPTOBBIX M QJIbJIETHIHON TPYII, COUPTOBOE M MOJIOYHOKUCIIOE
Opoxenue. IIpumeHeHue riOK03bl, €€ 3HAYEHUE B >KU3HEIEATEILHOCTH OpraHu3Ma. Jlucaxapuisbi:
caxapos3a, MajbTo3a M .Jaxkmo3a. BoccTaHaBinuBarolue M HEBOCCTAHABIMBAIOIIME HCAXapUIbI.
['unponu3 aucaxapunos. Haxoxxaenue B mpupoze u npumenenue. [lonucaxapuapl: Kpaxmal, IITUKOTeH
u newitonosa. CTpoeHue MakpoMoJIeKyJl Kpaxmalia, IIMKoreHa U 1esnoao3sl. dusnueckue cBoiicTBa
Kpaxmaljia U UEJUTI0N03bl. XUMHUYECKHUE CBOWCTBA KpaxMmania: THAPONU3, KAUeCTBEHHAs pPEaKIHs C
1oJI0M. XMMHUYECKUE CBOMCTBA IIEIUIIOIO03bI: TUIPOIN3, MOoTydeHne 3upoB 1emnono3sl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK).

IKCNePpUMEHTAIbHbIE METOIbI U3y4YeHHUsI BEeIIeCTB U UX MpeBpalleHuii

PacTBOpUMOCTh pa3iUYHBIX CHUPTOB B BOJE, B3aUMOJCUCTBUE ITaHOJA C HATPUEM, OKUCIIEHUE
STUJIOBOTO CIUPTa B ajibJErHJ Ha PacKaJEHHOW MEIHON MPOBOJIOKE, OKUCICHHE ATHIOBOTO CIUPTa
JUXPOMATOM Kalidsg (BO3MOXHO WCIIOIh30BAHUE BHCOMATEPHAIIOB), KAaYCCTBCHHBIE PEAKIUU Ha
anpaerunbl (¢ rugpokcuaom auammuHcepedpa(l) u ruppoxcumom meau(ll)), peakus raumepuHa ¢
ruapokcugoM Meau(ll), xumudeckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJEHCTBUE
pactBopa TmOK03bl ¢ ruApokcuaoM wenu(ll), B3aummoneiicTBue Kpaxmana € HOJOM, peUIeHHE
IKCIIEPUMEHTANBHBIX 3a7a4 1mo TemMaM «Cruptel U ¢eHonsl», «KapOoHoBbe KHCHOTHL. CIOXKHBIE
3¢hupbI».

A3oTcoaepikaiue OpraHu4ecKue coeJMHeHUus

AMUHBI — OpraHn4eckue NMpou3BoJHbIe amMmMHaka. Kiaccudukanus amMuHOB: anudatudeckue u
apoMaTHYeCKHe; MEepBUYHbIE, BTOpPUYHBbIE M TpeTuuHble. CTpoeHue Moyekysa, obmas Qopmyia,
U30MepHUsl, HOMEHKIAaTypa U (u3nueckue cBoMCTBa. XMMHUECKOE CBOMCTBA anu(paTHYECKUX aAMHUHOB:
OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMOJECHCTBUE NEPBUYHBIX AMMHOB C a30THCTOM KHCIOTOM.
Conu ankniaaMMOHUS.

AHWINH — TpeJCTaBUTENIb aMUHOB apomaTudeckoro psijia. CrpoeHue aHwiIMHA. B3aumHoe
BIMSHHE TPYNI aToOMOB B MoJseKyne aHuwinHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHMJIMHA.
KauectBennsle peakuuy Ha aHuiIUH. CriocoObl MOJydYeHHUs M NMPUMEHEHHE anu(aTHuecKuX aMHUHOB.
[ToryueHnue aHuIMHA U3 HUTPOOEH301a.

AmuHokucnorel. Homenknarypa u nsomepus. OTIOENbHBIE NPEACTABUTENN  O-aMHUHOKHCIIOT:
[JIMLUH, QJaHUH, DeHUNananuH, cepuH, 2AYMAMUHOBAS KUCAOMA, Au3uH, yucmeun. Onmuueckas
usomepus amunoxkucaiom: D- u L-amunoxucromor. ®usznueckue cBOWCTBA AMUHOKUCIOT. XUMUYECKUE
CBOWCTBAa aMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHHMYECKUX COCJUHEHUH, peaKiMs IMOJUKOHICHCALUH,
oOpa3oBaHHe TENTUAHOM CBSA3U. buonoruueckoe 3HaueHHe aMUHOKHCIOT. CHHTE3 W TUIPOIH3
MEeNnTH/I0B.

benku xak mpuponnsle monumepsl. [lepBuyHas, BropuyHas W TpPeTHYHAs CTPYKTypa OEIKOB.
XUMHUECKUE CBOICTBA OENTKOB: THAPOIIN3, IEHATYpAIHsl, KAYeCTBEHHbIE PEaKIIMU Ha OEJIKH.
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Tonamue 00 a30mcoaep9fcau;ux cemepoyuKiud4ecKux COCOUHEHUSIX.
HupuMuOuHoeble U nypuHoeble OCHOBAHUAL. Hywzeunoeble Kucjionibl.: cocmae, cmpoenue u

buonocuueckas PpOJib.

JKCNepUMEHTAJIbHbIE METO/IbI U3y4YeHUs BellleCTB M UX MpeBpalleHuii

PactBOopenue OenkoB B Boje, JAeHATypalusi OEJIKOB IMPH HArpeBaHWHU, LIBETHHIE PEAKIMHU Ha
OenKkM, pelIeHWe OHKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM «A30TCOJEpKallle OpraHudecKue
coenuHeHUs» U «Pacrno3HaBaHue OpraHMYeCKUX COSAMHEHUI.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJICKYJISIDHBIX ~COCIUHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3AlUH, CPeqHsss MOJeKynspHas macca. OCHOBHbIE METOJbI
CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUI — MOTMMEPH3aIHsl U MOJMKOHAeH cauus. [lpedcmasnenue
0 cmepeope2yiapHOCMU U  HAOMONEKYIAPHOU CMPYKMype HOAUMEPOS, 3A8UCUMOCHb CEOUCME
HOAUMEPOB OM UX MONEKVIAPHO20 U HAOMONEKYIAPHO20 CIMPOEHUSL.

[Tonumepnsle Matepuansl. [lmacTmacchl (HOMMATHIICH, HOJUIPONIIICH, MOJWBUHUIXIOPU,
MOJMCTUPOJN, TOJUMETHIMETAKPHIAT, IOJMKApOOHATHI, MOMUATWICHTEpedTaNaT). YTHIU3AUS |
nepepaboTKa MIacTuka.

DnacToMepbl: HaTypaJIbHBIN KayuyyK, CAHTETUYECKUE KayuyyKu (OyTaaIueHOBBIN, XJIOPOIPEHOBBIH,
W30IPEHOBBIN) U cunuxonsl. Pe3uHa.

Bonokna: HarypanbHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHBbIE (BHUCKO3a, AaleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

Tonumepul cneyuanbHozo HasHaveHus (MegoH, Keanap, 31eKmponposoosauue noaumepbl,

buopasnazaemvie noiuUMepbl).

JKCIepUMEHTAJIbHbIE MeTO/bI H3yYeHHUs BellleCTB M UX NpeBpalleHuil
O3zHakoMyieHHE ¢ oOpa3lamMu INPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKoB,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Pacrno3HaBaHue MIaCTMACcC U BOJIOKOH).

Pacuérnble 3amaun

Haxoxxnenne MoONEKyasspHON (POpMYJIBI OPraHUYECKOTO COEIUHEHHUS IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJACHHE MOJIEKYJISIpHOM (QOpMysbl OpPraHMYEcKOro
coequHeHUsT o0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIUYECTBY BellecTBa (Macce, 00BbEMY)
OPOAYKTOB PEAKIUU W/MIM HMCXOAHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYPHOH  (HOpMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €ro XUMHUYECKMX CBOWCTB WM CIOCOOOB TOJyYEHHUS,
OnpeJieJICHUE A0JIU BbIXOa NPOAYKTa PEaKIUU OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbie CBA3H

Peanmu3amuss MexnpenMeTHBIX CBA3€HM IPU M3YYEHMHM OpraHudecko xmmmu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCII0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTUN, TaK U MOHITUH,
IIPUHATBIX B OTACIIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmiue ecrecTBEHHO-HAay4YHbIE MOHSTHS: SBJIEHUE, HAyYHBIH (akT, FHIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccuukaius, Ha0oieHue, U3MEpEeHne, SKCIEPUMEHT, MOJIeJIb, MOJIETMPOBaHHE.

@dusuka: MarTepus, aroM, dJIEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJa, DHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, O0BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BEIUYMHBI, €JUHUIIBI
WU3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.
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buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabonmHM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBINA U TeTepOTPODHBIA TUIT TUTaHUs, OpOKEHHE, POTOCUHTE3, JIbIXaHHE, OCJIKH, YIJICBOIbI,
YKHUPBI, HYKJICMHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpacdus: mosie3HpIe NCKOMTaeMBbIE, TOTLTUBO.

TexHonOrHs: THINEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHTAHUS, MOIOIINE CPEICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX H CHHTETHYECKHUX BOJIOKOH.

11 KJIIACC Teopern4eckue 0CHOBbI XMMHHU

Atom. CocTaB aTOMHBIX sjep. XUMHUECKHil anemeHT. M3ortomnbl. Kopnyckynsaprhoeonnosou

oyanusm, 08oucmeenHas npupooa snekmpona. CTpoeHue 3IEKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBbIE
yyciaa. DHEPreTUYecKue ypoBHM U MOTYpOBHU. ATOMHbIe opOutanu. Kiaccudukanus XMMHUYECKHX
3JIEMEHTOB (S-, -, d-, f-ameMenThI).
Pacnpenenenue 31eKTPOHOB 10 aTOMHBIM OPOUTAIISAM, NPUHYUN MUHUMYMA SHepauu, npunyun Ilaynu,
npasuno Xynoa. DNEKTpOHHBbIE KOHPHUTYpallud aTOMOB 3JIEMEHTOB IEPBOTO—4YETBEPTOTO TMEPHOJIOB B
OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(PHUTypanuu UOHOB. [lonsimue 06 3Hepeuu
UOHU3AYUU, DHEP2UU CPOOCMEA K INIEKMPOH). DIEKTPOOTPULATEIBHOCTb.

IIepnonnueckuit 3axkoH u Ilepuoguyeckas cucrema xuMmuueckux anemeHToB .M. Menneneesa.
CBs13b epuOANYECKOro 3aKoHa U [leproauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOEHHUs AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIJIEMEHTOB U
o0pa3yeMbIX UMH MIPOCTHIX U CJIOXKHBIX BEILECTB 10 IPyHIaM U epuojiaM. 3Ha4YeHUE MEPUOIUYECKOTO
3aKOHa
JI.11. MeHaeneeBa.

XHAMHYECKass CBA3b. BuHIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, HWOHHAs, METAJIMYECKas.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsA3M: OOMEHHBIM U JIOHOPHO-aKLENTOPHBIN. DHeprus u
JUIMHA CBs3U. [10JIIpHOCTE, HANIPABICHHOCTh W HACHIIIAEMOCTb KOBAJIEHTHOW CBs3U. KpaTHblE CBSA3M.
Bonoponnas cBsa3b. MexMOIIEKYIIIpHbIE B3aUMOCHCTBHSL.

BaneHTHOCTh U BaJIeHTHbIE BO3MOXHOCTH aTOMOB. [ ubpuousayus amomuuix opoumaneu. CBsi3b
JJIEKTPOHHOU CTPYKTYpPBhl MOJIEKYJl C HUX T€OMETPHUECKHUM CTPOEHHEM (Ha TNpHUMepe COeAMHEHHM
3JIEMEHTOB BTOPOTO MEPUO/IA).

IIpencraBnenne 0  KOMIUIEKCHBIX — coeAMHEHHMsAX.  CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMILIEKcooOpa3oBarenb, JUrauabl. Koopounayuonnoe uucno. Homenxnamypa KoMNIeKCHbIX
coedunenutl. 3HaU€HNE KOMIUIEKCHBIX coelnHeHul. [IoHsATHe 0 KOOpAMHALMOHHON XUMHUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THIIBI KPUCTAUIMYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIXx cucrtemax. MctuHHbIE pacTBOpBL. [Ipeocmasnenue 0O KOMNOUOHBIX
pacmeopax. CrnocoObl BBIpaXKEHUsI KOHIIEHTPALMU PAacTBOPOB: MAccoBasi J0JsI BELIECTBAa B PacTBOPE,
MOJISIpDHAsE ~ KOHIIEHTpauusa. HacpllleHHble W HEHACBINIEHHBIE  PAacTBOPBI, PAaCTBOPUMOCTb.
Kpucrannoruapatsl.

Knaccupukanmss M HOMEHKJIAaTypa HEOPraHWYECKUX BelecTB. T[pUBHAIbHBIE Ha3BaHUS
OTZIENIBbHBIX NPEJICTAaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccuukanuss XMMHYECKHX peakiuii B HEOPraHMYeCKOH M OpraHW4YecKOH XUMHH. 3aKOH
COXpPAHEHMsI MacChl BEILECTB; 3aKOH COXPAHEHHS M NPEBPALICHMsS] DHEPIMM  INPH XUMHUYECKHUX
peakuusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuil. TepMoXxuMuyeckue ypaBHEHUS.
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CKOpOCTh XMMHUYECKOH peakuuu, e€ 3aBHCHMOCTh OT Pa3lWYHbIX (akTopoB. ['omMoreHHbie U
reTeporeHHble peakiuu. Katanus u karanuszaTtopsl.

OOpatumMbie 1 HeoOpaTUMBbIE peaklUU. XUMHUECKOE paBHOBecHe. Koucmanma Xumuueckozo
pasnogecusi. DakTOPbI, BIUAIOLIUE HA TIOJ0KEHUE XUMUUECKOTO PABHOBECHUS: TEMIIEpPATypa, JaBICHHUE
Y KOHLEHTpALUH BELIECTB, yyacTByOmuX B peakuuu. [Ipunuun Jle Hlatense.

Onexrponutuyeckas nauccouuanus. CHUiIbHbIE U clladble 3eKTpoinThl. CTENeHb JUCCOLUAIHH.
Honnoe npouzeedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEHUTpalbHas, MIETOYHAS.
Bonopoansrii mokazarens (PH) pactBopa. 'maponus comneit. Peakipn noHHOTO 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CreneHb  okucieHus.  OKuciauTelb U
BOCCTaHOBUTENb. [Iponeccel OKHUCIEHHS W BOCCTAHOBJIICHMS. BaXHeHmMe OKHUCIWUTENU W
BOCCTaHOBUTENIHU. MeTOJ| 2JIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3yYeHHs BellecTB U UX NMpeBpalleHuil

PasnoxxeHnue mnepokcuia BOAOPOAA B IPUCYTCTBUU KaTallM3aTopa, MOJEIU KPUCTAJUIMYECKUX
pelETOK, MPOBEJICHHE pPEeaKUUi HOHHOIO OOMEHa, ONpeeNieHHE Cpelbl PacTBOPOB C IOMOLUIbIO
UHAMKATOPOB, M3yYEHHUE BIMSHHUS pPA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMMUYECKON pEakIuu U
IIOJIOKEHUE XMMUYECKOTO PABHOBECHSL.

Heopranuueckasi xummusi

ITonoxenne HemeraioBs B lleproanyeckon cucreMe XxuMuaeckux 3ieMeHToB [ M. Menneneena
U OCOOEHHOCTH CTPOEHMSI UX aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIOB. AJIJIOTPOINS HEMETAUIOB
(Ha mpuMepe Kuciaopoaa, cepsl, hocdopa u yriaepoaa).

Bomopon. Ilomyuenme, ¢usuyeckne W XWMHYECKHME CBOWCTBA: PEAKIUHM C METAUIAMUA U
HeMeTaJlllaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. ' uapunpl. TonnusHvle 21emenmaoi.

l'anorenpl. HaxoxaeHune B TpUpOAE, CIIOCOOBI TMONydeHHs, (U3NYECKHEe W XHUMHUYECKHE
cBoiictBa. ['amoreHoBonoponsl. BakHeilmme KUCIOpOJCOJEpXKAIIMEe COEIUHEHUS TaJOre€HOB.
JlaGopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI MOMy4eHUs rajoreHoB. [IpuMeHeHue rajJoreHoB U HX
COEIMHEHMI.

Kucnopon, o3o0H. JlabGopaTopHble M HPOMBIIUICHHBIE CIOCOOBI IOJIy4EHUS KHCIOpOJa.
dusnueckue U XMMUYECKHe CBOWCTBA U IPUMEHEHHE KUCI0poia M 030Ha. OKCHJIbI U IEPOKCH/IBI.

Cepa. Haxoxnaenue B mpupoje, CocoObl MONy4YeHHs, (PU3NUECKHe U XUMHUYECKHE CBOMCTBA.
CepoBonopon, cynabduasl. Oxcun cepri(1V), okeun cepwi(VI1). CepHucras u cepHas KHCIOTHI M HX
coiu. OCOOEeHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpruMeHeHne ceprl U €€ CoeIMHEHUI.

A3zor. HaxoxzaeHue B mpupojie, cocoObl MONTY4YeHUs, PU3NYECKUE U XMMHYECKHE CBOWCTBA.
Ammuak, HUTpUIbl. OKCUBl a30Ta. A30THCTas U @30THAsE KMCIIOTHI U UX coi. OCOOEHHOCTH CBOUCTB
a30THOM KHUCHOTHL. [IpuMeHeHne a3oTa U ero COeTUHEHUH.

A3O0THBIE yI0OpEHHS.

docdop. Haxoxnenue B mpupojie, Criocoobl noiydeHus, Gusnyeckue M XMMUYECKHE CBOMCTBA.
®ochuasr u dochun. Oxcuasl dochopa, dpochopuas kucmora u e€ comu. Memaghocpopnas u
nupogocgopnas xucromol, gocghopucmasn u ocghoprosamucmasn xuciomol. llpumenenune dochopa
U €ro COCIMHECHUM.
®dochopHbie y1oOpeHus.

VYraepon, HaXoXJIeHHE B IpUpoze. AJUIOTporiHble Moandukanuu. du3nyeckue U XUMUYECKHe
CBOMCTBa MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepoaoM. Okcua yraepona(ll), okeua yramepona(lV),
yroJIbHAsi KUCIIOTA U €€ CONM. AKTHBHPOBAHHBIN yroib, adcopoyus. Pyniiepensl, epagheH, yenepooHvle
Hanompyoxu. IIpuMeHeHne MPOCTHIX BELIECTB, 00pa30BaHHbIX YIIIEPOAOM, U €r0 COCTUHEHUH.
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Kpemuuii. Haxoxxaenue B mpupone, CIOCOOBI TMONy4eHHUs, (PU3MUECKHEe U XHMHUYECKHE
cBoiictBa. Okcun kpemuus(lV), xkpemHHeBas KHUCIIOTa, CHWIMKAThl. llpuMeHeHue KpeMHHsSI U €ro
coenuHeHuil. CTEKI10, €ro Mojay4yeHue, BUbl CTEKIA.

[Tonoxenue meramwioB B Ilepuogmyeckoil cucteMe XUMHUYECKHX 3JIeMEHTOB. OcoOeHHOCTH
CTPOCHHS 3JIEKTPOHHBIX O00O0JOYEK aTOMOB METAJUIOB. PacnpocmpaHenue XUMU4eCKUx 271eMeHmos-
Memainnos 8 semHol kope. O01e pU3nIecKrue CBOMCTBAa METaJUIOB. [IpuMeHeHne MeTauioB B OBITY H
TexHHKe. CIIaBbl METAJIIOB.

DNEKTPOXUMHUECKUNA Psii HanpspkeHUd MetaiuioB. OOmue crnocoObl MONy4YeHHS METaIoB:
TUIPOMETAJUIYPrusi, NUPOMETALIYPIHUs, 3JieKTpoMeTanyprus. [loHATHE O KOpPpPO3UM METAJLIOB.
Crioco0b!I 3a1UTH OT KOPPO3UH.

O6mass xapaktepuctuka wmetauioB |A-rpynnel  [lepuoguyeckoit cuCTEMBbl XHUMHUYECKHUX
aneMeHTOB. Harpuii u kanuil: momydeHue, (pu3MuUecKue M XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

Oo6mas xapakrepuctuka wmetamuioB |lA-rpynner [leprogudeckold CHUCTEMBI XHUMHUYECKHUX
DJIEMEHTOB. MarHuii M KalpLWi: TONydeHue, (QU3NYeCKHe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX coenrnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnroMuHuil: monydeHue, (U3MYECKUE W XUMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHWH. AMQOTEepHbIE CBOWCTBA OKCHIAa W THIPOKCHAA AIIOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mias xapakrepucTuka MetamioB nmob6ounsix noarpynmn (b-rpynm) [lepuogudeckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB.

®usznueckue M XUMHUYECKHE CBOMCTBA XpoMa M ero coequHeHui. OKCHUIIbI U TUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbel U JuXpoMarbl, UX OKHUCIMUTEIbHBIE CBOMICTBA.
[Tonydyenue u npuMeHeHue Xpoma.

du3nyeckue U XMMHUYECKHE CBOMCTBA MapraHila U €ro COeAMHEHMH. BakHelne coequHeHus
mapranua(ll), wmapranna(lV), wmapranna(Vl) wu wmapranna(VIl). TIlepmanranar kamus, ero
OKHCIIUTENbHBIE CBOKCTBA.

du3ndyecKknue 1 XMMHUYECKHE CBOMCTBA JKeJe3a U €ro coequHeHu. OKCHIbL, TUAPOKCUIBI U COIIU
xenesza(ll) u xxenesa(lll). Tlonydyenne u npuMeHeHHE Kene3a | €ro CIUIaBOB.

OuU3NYECKUEe U XUMUYECKHE CBOMCTBA MEAU U €€ coeuHeHMil. [lonydyeHre u npuMEeHEHUE MeIu
U €€ COCIMHECHMU.

[unk: nomydenue, GU3NYECKUE W XMMHYECKUE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHAA U
TUIPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKa U €r0 COeMHEHUH.

JKCIEPUMEHTAJIbHbIC METOAbI H3Yy4YCeHHUsI BEIEeCTB M MX NPeBpalleHHil

N3yuenne oOpa3loB HEMETAJUIOB, FOpeHHE cepbl, (ocdopa, xkene3a, MarHus B KHCIOPOJE,
U3y4eHHE KOJUIeKIHU «MeTamibl U CIUIaBbl», B3aUMOJICHCTBUE IIEIOYHBIX M IIEIOYHO3EMETbHBIX
METAJIJIOB € BOJOM (BO3MOYKHO HCIIOJIb30BAHNE
BHUJICOMATEpPHUAIIOB), B3aUMOJCHCTBME LHMHKA M JKeJe3a C pacTBOPAaMHM KHCIOT U IIEJOueH,
KaueCTBEHHbIE PEAKIMM Ha HEOPraHWYEeCKHE AaHHOHBI, KaTHOH BOJOPOAA M KaTHOHBI METaJlIOB,
B3aMMOJEHCTBUE TUAPOKCUIOB AJOMUHHUSA W IMHKA C PAacTBOPAMMU KHUCIOT M IIEJIOYEH, PELICHUE
9KCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «[ aoreHs», «Cepa U e€ coequHeHus», «A30T U pocdop u ux
coeTMHEHU», «MeTaibl IIaBHbIX MOATPYII», «MeTarmibl HOOOYHBIX TOATPYIII.
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XuMHuA ¥ KHU3Hb

Ponp xuMuu B oOecniedeHHWH YCTOWYMBOTO pa3BUTHS dYeloBedecTBa. [loHSATHE O HAYYHBIX
MeTOJaX MO3HAHHUS M METOAOJOTMH HAy4YHOTrO HuccienoBaHusl. HayuHbple NpUHIUIBI OpraHU3aluu
XUMHUYECKOTO TMPOU3BOJACTBA. [IpOMBINITICHHBIE CIOCOOBI TIOMYYCHHS] Ba)XHEWINIMX BEIISCTB (HA
npuMepe MPOU3BOJCTBA aMMHAaKa, CEPHON KHUCIOTHI, MeTaHoya). [IpOMBINUICHHBIE CIOCOOBI
MOJTyYEHUSI METAJIOB U CIUIAaBOB. XMMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl U €ro MocCiIeCTBUS.
Ilpobnema nepepabomrxu omxo008 u nobounvix npodykmos. Ponb xumum B obecrieueHUU
SHEepPreTHUecKoi O6e3onmacHoCTu. [Ipunyunsvt «3e16HOU Xumuuy.

Xumuss U 370poBbe uyenoBeka. JlekapcTtBeHHble cpeactBa. I[IpaBuiia  ucCHoib30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIUIIMHBI.

XuMHS THINNA: OCHOBHBIC KOMIIOHEHTHI, MUMIEBBbIE M00aBKU. Poib XxumMuum B obOecriedeHHUH
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepubsie cpenctBa. beitoBas xumus. [IpaBuma  6e30macHOTO
WCIIOJIb30BaHUs IIPEIapaToB OBITOBOM XMMHUH B IIOBCETHEBHOM KH3HHU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTEepHUalbl (IIEMEHT, OETOH).

XUMUS B CEIIBCKOM X03siicTBe. OpraHnYecKue ¥ MUHEPATbHBIC YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacku, CTEKIIO, Kepamuka. Mamepuansvl 0
anekmponuxu. Hanomexnonozuu.

Pacuérubie 3agaun

Pacuérbl: Macchl BelecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WIIN
00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTOB PEaKIMH, €CIM OAHO U3 BELIECTB UMEET MpUMeECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJIYKTA PEAKLMHU, €CJIM OJAHO M3 BELIECTB JAHO B BUJE PAaCcTBOPA C ONPEACIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOTO BEIECTBA, MACCOBOM J10JIM U MOJIIPHOW KOHIEHTpPAlLlMU BEIIeCTBa B pacTBOpE, I0JU
BBIXO0/1a IPOJYKTA PEaKLUu OT TEOPETUUECKH BOZMOXKHOTO.

Me:xnpeamernbie CBA3H

Peanuzanus MexXnpeaMEeTHBIX CBSI3€W NMPU M3y4YeHHU 00IIed M HeopraHudeckod xumuu B 11
KJIacCe OCYUIECTBIIIETCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHOHAYYHBIX IOHSATHH, Tak U
MOHSITUN, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0miue ecTecTBEHHO-HAay4YHbIE MOHSTHUS: SIBJI€HHE, Hay4HBIH (PakT, TMIOTE3a, TEOPHs, 3aKOH,
aHalu3, CUHTE3, KJacCU(UKalUs, MEePUOJIUYHOCTb, HAOIIOACHNE, U3MEPEHHEe, SKCIIEPUMEHT, MO/IEb,
MOJIEJTMPOBAHUE.

®duszuka: MaTepus, MUKPOMHUP, MAKPOMHUD, aTOM, DJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIa, HSHEPreTHYEeCKH YypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, HJICAIbHBIA Ta3, (U3NYECKUE BEIUYMHBI, €IUHHIIBI HW3MEPEHUS, CKOPOCTb,
JHEprus, Macca.

buonorus: kinerka, opraausM, dKocuctema, onocdepa, MeTaboJIu3M, MAaKpO- U MHUKPODJIEMEHTHI,
O€nKu, >KUPBI, YIJIeBOJbl, HYKJICHMHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BELIECTB H
IIOTOK SHEPTUH B IKOCHUCTEMAX.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorua: XUMHMUYECKas IPOMBILIUIEHHOCTb, METAJUIYpPIUs, CTPOMUTEIbHBIE MaTepUalbl,
CEJIbCKOXO3SUCTBEHHOE  TMPOM3BOACTBO,  MHUIIEBas  MPOMBIIIEHHOCTh,  (papManeBTHYECKast
IPOMBIIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, NIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUM ¢ CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pPE3YJIbTaTOB OCBOCHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CpPETHEro 00Imiero oOpa3oBaHUs BBIIACICHBI
CJIEIYIOIINAE COCTABIISIONINE: OCO3HAHME OOYYaIOIIMMUCS POCCHICKONW TPaKIaHCKON HIICHTUYHOCTH,
FOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPENEICHUIO0; HAIMYUME MOTHUBALMM K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS MPUHSATHIMHU B OOIIECTBE
npaBujiaMM W HOpMaMMu TIIOBCACHHA, HAJIWYUC MIPABOCO3HAHMA, AKOJIOTUUECKOM KYJbTYPBHI;
CIIOCOOHOCTB CTaBUTb LIEJH U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PpE3YyJbTaThl  OCBOCHHS npeaMera «XUMHU» OTpaXKkaroT
c(OPMHPOBAHHOCTh OINbITA MO3HABATEIBHOM " IIPAKTUYECKON JESTEIbHOCTH
00y4aromuxcst B MpoIiecce peain3aui 00pa3oBaTeIbHOM eI TEITbHOCTH.

JIM4HOCTHBIE Pe3ylbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpaxaroT COPMUPOBAHHOCTH OMBITA
MIO3HABATEJIbHOM M  MPAKTUYECKOW JEeATEJbHOCTH O0y4arolMxXcs B IIpoOLecCe  pealu3aluu
00pa3oBaTenbHON JeSTEILHOCTH, B TOM YHCIIE B 4acTh: 1) rpaskIaHCKOro BOCIIUTAHUSA !

OCO3HaHHA O6y‘{aIOH_[I/IMI/IC$I CBOHUX KOHCTUTYHHOHHBIX IIPpaB U 065[33.HHOCTCI>1,

YBAXXCHHA K 3aKOHY MW HPaBONOPAAKY, MPCACTABICHHUA O COHHUAJIBHBIX HOpMax MW IpaBHIax
MEXJIUYHOCTHBIX OTHOIICHUM

B KOJIJICKTHUBC, TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ JACATCIIbBHOCTH IIPpU CO3AdHUU y‘IC6HI>IX
IMPOCKTOB, PCUHICHUHA yLIe6HBIX M MMO3HABATCJIbHBIX 3a/iad, BBIIIOJHCHHUU XUMHWYCCKUX JSKCIICPHUMCECHTOB,
CIIOCOOHOCTH ITOHUMATh U MNPpUHHUMATb MOTUBBI, HAMCPCHMU, JIOTUKY U apT'YMCHTLIL

JIPYrux TpH aHadW3€ pas3IM4YHbIX BHJOB Y4YeOHOH JIESITENbHOCTH; 2)
NMATPUOTHYECKOr0 BOCIIUTAHUSA:

HEHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY W HAYUYHOMY HACIICOUIO OTE€YECTBEHHOM XHUMUU,
YBaXXCHHUA K IMPOHECCY TBOPUCCTBA B obnactu TCOPUHU W TMPAKTHYCCKOI'0 IMPUITIOXKCHUSA XHWUMHUU,
OCO3HaHHUAd TOIo, 4YTO HAaHHBIC HAYKM CCTb PE3YJbTAaT MIWTCIBbHBIX Ha6J'II-OI[eHI/II‘/’I, KpOIIOTJIUBLIX
OKCIICPUMCHTAJIBHBIX IIOUCKOB, IIOCTOAHHOTO Tpylda y‘IéHLIX U TIPAKTHUKOB; HHTEpECa U
IMMO3HAaBAaTCJIbHBIX MOTHBOB B ITOJIYUCHHUH U MOCIICAYIOIICM aHAIN3EC

I/IH(l)OpMaI_II/II/I 0 IMCPEAOBLIX NJOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBEICHMUS;
CIIOCOOHOCTH OIICHUBATH CUTYyalluH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU,

U IPUHUMATDb OCO3HAHHBIC PCIICHUA, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
TOTOBHOCTH OII€HHUBATh CBOE IOBEICHUE U MMOCTYIIKHU CBOUX TOBapI/IH_ICﬁ C MO3HIINI

HPABCTBEHHBIX W TPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCICICTBUN TOCTYNKOB; 4)
(opmupoBaHus KyJbTYpPHI 310POBbS:

MOHMMaHMsI LIEHHOCTeH 310poBoro M Oe3zomacHoro oOpa3a JKHW3HH, HEOOXOIMMOCTH
OTBE€TCTBEHHOI'O OTHOIICHHA K CO6CTB€HHOMy (bl/ISI/I‘IeCKOMy H TICUXUYCECKOMY 3JO0pPOBBIO,
coOutroIeHHst TpaBui1 0€30MacHOro 0OpaleH!s ¢ BeIeCTBAMHU B OBITY,
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[IOBCEHEBHOM KU3HHU, B TPYAOBOU IEATEIBHOCTH; MOHMMAHUS LICHHOCTH IPABUJI UHIUBUIYAIBHOIO
Y KOJUJIEKTUBHOTO 06€3011aCHOTO

IIOBEJCHUSI B CUTyalLUsAX, YIPOXKAIOIUX 3J0POBBI0 M KU3HU JIIOJEH; OCO3HAHUS IIOCIECICTBUU H
HETPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS

QJIKOTOJIsI, HAPKOTHKOB, KypeHus), 5)
TPYA0OBOr0 BOCIIMTAHUS:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON e TEIbHOCTH,
OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYTHX BHJAX JEATEIbHOCTH; YCTAaHOBKM Ha aKTUBHOE
Y4acTHE B PELICHUH NMPAKTUYECKUX 337a4 COLUATbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro Kjacca, IIKOJbl); HMHTEpeca K IPAKTUYECKOMY H3YUYEHUIO
npodeccuii pa3IuyHOrO PoJia, B TOM YUCTE
Ha OCHOBE IMPUMEHEHHUS MPEIMETHBIX 3HAHUM MO XHMHH; YBaXEHUS K TPYILy, JIOASIM Tpylda U
pe3ysibTataM TPYJIOBOW JIEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIyaTbHOU
TpaeKTOpUU 00pa3zoBaHus, Oyaymieil mpodeccun U peann3auu COOCTBEHHBIX JKU3HEHHBIX IMJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH o0IecTBa; 6)
IKOJIOTHYECKOT0 BOCTIMTAHUS:
HKOJIOTMUYECKH 1EIeCO00Pa3HOr0 OTHOILIEHHS K MPUPOJIE KaK UCTOUYHUKY
CYIIECTBOBAHMS JKM3HM Ha 3eMJie; MOHUMAaHUsS TJI00AJIBHOTO XapaKTepa JKOJOTHYECKHX IpoOIieMm,
BIIMSIHUS
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpelbl; OCO3HaHUs
HEO0OXOIMMOCTH UCTIOB30BaAHUS JOCTHIKCHUA XUMUH ISl PEIIICHUS
BOIIPOCOB PallMOHAIBHOTO MPUPOAOIONb30BAHUSA; AKTUBHOIO HENPUATUS JIEUCTBUM, MPUHOCALIUX
BpeJl OKpYXKalollel MPUPOIHON Cpesie, YMEHHUS MPOrHO3UPOBATh HEOIArOMPUSTHBIE YKOJIOTHUECKUE
MOCJIC/ICTBUSI  MPEANPUHUMAEMBIX JEHCTBUA W TPENOTBpallaTh UX; HaJU4usl Pa3BUTOTO
SKOJIOTUYECKOTO MBILIUIEHUS, SKOJIOTMYECKOM KYJIbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HWMU B TI03HABATEIIbHOW, KOMMYHUKATUBHOW U
COIMATHLHON MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UIEOJIOTHN XeMopoOuu;
7) HEHHOCTH HAYYHOI'O MO3HAHUSA:
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPaKTUKW; TOHUMaHMs CHenu(PUKH XUMHUU KaKk HayKd, OCO3HAaHUA €€ pOolu B
(dhopMUpoBaHUH
paIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH IIEIOCTHOTO MPEICTaBICHHsI 00 OKPYKAIoIIeM MHUPE
KaK O E€QUHCTBE NPHUPOABI U YEIOBEKAa, B IMO3HAHWU HPHUPOAHBIX 3aKOHOMEPHOCTEM U PEIICHHUU
npoOJieM COXpaHEHUsI MPUPOJTHOTO PABHOBECHS; YOESKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH ISt
COBPEMEHHOM IMBUIM3ALNU: B €€ TYMAaHUCTUYECKOM HAIPABIEHHOCTH M Ba)XHOW POJIM B CO3/IaHUU
HOBOI 0a3pl MaTepUaIbHOW KYIbTYpPhI, B PEIICHUU TIOO0ANBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YEJI0BEYECTBA — CHIPHEBOM, DYHEPTeTUUECKOM, MUIIIEBON M IKOJOTUUECKOW 0€30MacHOCTH, B Pa3BUTHU
MEIHIIMHBI, 00ECTICYeHUH YCIIOBUH YCIEIIHOTO TPYAa U DKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKIOTO
yrieHa OOIECTBA; €CTeCTBEHHO-HAYYHON TPaMOTHOCTH: TIOHMMAHUSI CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJB30BaTh TMOJIy9aeMble 3HAHUS ISt
aHaJM3a U OOBSICHEHUS SBICHUI OKPYXKAIOIIEr0 MUPA U MPOUCXOJAIINX B HEM M3MEHEHHH, YMEHHS
neNnath 00OCHOBAHHBIE 3aKIFOUEHUS HAa OCHOBE HAy4YHBIX (DaKTOB M MMEIONIUXCS JaHHBIX C IENbI0
MOJIYYSHHS JOCTOBEPHBIX BHIBOJIOB; CTIOCOOHOCTH CAMOCTOSITEIFHO UCIIOJIb30BaTh XMMHUYECKUE 3HAHUSI
JUTSL peTeHUS
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npobjeM B peanbHBIX XU3HEHHBIX CHTYallMsX; MHTEpeca K IO3HaHUIO,

UCCIIEI0BATEIIBCKOM IESITENbHOCTH;

TOTOBHOCTHU U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K AKTUBHOMY
MOJYYECHUIO HOBBIX 3HAHHUH MO XMMUU B COOTBETCTBHH C JKM3HEHHBIMHU MOTPEOHOCTSAMHU; HMHTEpeca K
O0COOCHHOCTSIM TPY/Ia B Pa3IMUHBIX chepax MpodheccunoHATEHON

JACATCIIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATHI

MeramnpegMeTHbIE pe3ysibTaTbl OCBOEHHUS IIPOrpaMMbl II0 XUMHM Ha YpOBHE CPEJHEro oO0Iero
00pa3zoBaHMs BKIIIOYAIOT:

3HaYMMble Ui (HOPMHUPOBAHHUA MHUPOBO33PEHHUS OOYYAIOUIMXCA MEKAUCHUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOLEHAYYHbIE MOHITHSA, OTPAXKAIOIIKME LEJOCTHOCTh HAyYHOH KapTUHBI MUpPA U
cnenn(UKy METOJOB TIO3HAHUS, HCIIONB3YyEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBJICHUE, MPOLIECC, CUCTEMA, Hay4HbIN (aKT, MPUHIIMII, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEZIOBaHUE, HAOIIOJeHUE, U3MEPEHHE, SKCIEPUMEHT U JJPYTUe); YHHBEpCalbHbIC yueOHbIE
neicTBus (IO3HABaTENIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHBIE), oOecrneunBarone GopMIupoBaHue
(YHKIIMOHAJIbHOW TI'PAaMOTHOCTH M COLMAJBbHOM KOMIIETEHIMH OO0YyYaroluxcs; CIIOCOOHOCTH
00y4aroIuXcsl HCIOIb30BATh OCBOCHHBIE MEKIUCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JEHCTBUS B IO3HABATEIILHOW U COLMATBHOM
IPAKTHKE.

MeramnpeaMeTHble  pe3yibTaThl  OTPAXKalOT — OBJIAJAEHUE  YHUBEPCAIbHBIMU  y4eOHBIMHU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTebHbIE YHUBePCcAJbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE; OMNPENENsATh eI ACSITeIIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCUTBH PE€3YyJIbTaThl JACSITEIBHOCTA C TOCTABJICHHBIMU IIEJISIMHU; HCIOIB30BAaTh TMPHU OCBOCHHUU
3HAHUW TPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICTATh XapakTEpHbIe TMPU3HAKK TIOHATHH W
YCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TMOHATHS s OOBSCHEHUS
OTJIENbHBIX (DAKTOB U SBICHUN; BBIOMPATH OCHOBAHMS M KPUTEPUHU JUTS KIacCU(PHUKAIUU BEIIECTB U
XUMHUYECKHUX
peakiMii; yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSA3M MEXYy MU3y4aeMbIMU SBJICHHUSIMU; CTPOUTH
JIOTUYECKHE PACCYXIACHUS (MHAYKTHUBHBIC, I€TYKTUBHBIC, 10 aHAJIOTHH ), BBISIBIISAT 3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHHX, (OPMYIUPOBATH BBIBOJIBI U 3aKIIOUEHUS; TIPUMEHSTH B
Mpoliecce MO3HaHMUs UCIOJIb3yeMbIE€ B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJIETH, MPeoOpPa3OBHIBATh MOJCIBHBIC MPEACTABICHUS — XMUMHYECKUN 3HAK (CHMBOIN)
dJIeMEHTa, XUMHUYecKas (opMmyiia, ypaBHEHHE XHMHUYECKOW PEAKIIMA — TIPH PEHIeHUU YIEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a]ad, NMPUMEHSTh Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS IJIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYA€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

ba3oBrble uccienoparejbcKue AeiicTBUA:

BJIaACTh OCHOBAMH MCTOAOB HAYYHOI'O IIO3HAHUA BEIICCTB U XHMHUUYCCKHUX peaKuHﬁ;
q)OpMy.TII/IpOBaTB OCIn U 3ada49r UCCIICAO0BaHMs, UCIIOJIL30BATh ITOCTAaBJICHHBIC
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U CaMOCTOSITETIbHO C(OPMYIMPOBAHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIS
(GopMHpOBaHUS THUIOTE3bl 10 IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIEHHH; BIaJeTh
HABbIKAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHMS M IMPOBEACHHUS YYCHMYECKHX OKCIEPHMEHTOB,
COBEpPIIEHCTBOBAaTh YMEHMs HAOJIIOJATh 3a XOJOM IIPOLIECCa, CAMOCTOATENbHO IPOTHO3HPOBATH €TI0
pe3yibTar, (OpMyIMpOBaTh OOOOLICHHS M BBIBOABI OTHOCHUTENIBHO JIOCTOBEPHOCTH pPE3YyJIbTaTOB
UCCIICIOBaHMs, COCTABJIATh OOOCHOBAHHBIA OTYET O NPOJAETAHHOW paboTe; NpUOOpeTaTh OIBIT
YYEHUUYECKOU MCCIIE0BATEIbCKON U IIPOEKTHOM IEATEIIbHOCTH,

IPOSIBIATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOIOB PELICHMS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

Pabora ¢ undopmaumeii:
OpPUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHUKAX WHPOPMAIUU (HAYIHO-TIOMYJISIpHAS
JUTEepaTypa XUMUYECKOTO COJIePIKaHUs, CIPAaBOYHbBIE MMOCO0us, pecypchl HTEpHeTa), aHATM3UPOBAThH
UH(POPMAIIHIO PA3IUYHBIX BUIOB M (OPM NpeCTaBICHUS, KPUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTh;, (OPMYJIHPOBATH 3alIPOCHl U MPUMEHATh PA3JIUYHBIC METOMBI NMPHU IOUCKE U
otbope
UH(POpPMAIIUK, HEOOXOIUMOM TSl BBIOJHEHHS YYCOHBIX 3a7ad ONpeAeiIEHHOr0 THIA; MpUoOpeTaTh
OTIBIT MCIIOJTB30BaHMS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI M PAa3JIMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSATEIHHO BBIOMPATH ONTHMAIBHYIO (HOpMY
MPeJCTaBICHUS HHPOPMALIUU
(cxembl, TpaduKd, IUArpaMMbl, TaOJIWIBI, PUCYHKH W IPYTHE); HCIIOIH30BaTh HAYYHBIA S3BIK B
Ka4yecTBE CpeACTBa NpHU paboTe C XUMHUYECKOW WHGPOpMAIMEH: NPUMEHATh MEXKIIPESIMETHbIC
(pusmyeckne W MaTeMaTUYeCKUE) 3HAKUM U CHUMBOJBIL, (OpMyIbl, abOpeBHATYpbl, HOMEHKIATYPY;
UCTIOJIF30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbI€ 1eiiCTBUS:
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ JHaJIora

W/UUW  JTUCKYCCHH, BBICKA3bIBaTh WJEH, (POPMYJIHPOBATH CBOM TPEMJIOKEHHUS OTHOCHUTEIHHO
BBINIOJIHEHHS TIPEAJIOKEHHOM 3aJauM; BBICTYNATh C MPE3E€HTAllMed pe3yJabTaTOB IO3HABATEIbHOU
JeSATeTbHOCTH, TOJYYSHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHUKAMU TPH BBITTOJIHEHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHIECKON pabOTHI 10 UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpoekTa, U (OPMYIUPOBATH BBIBOABI MO pe3ylbTaTaM MPOBEIEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUHN B X0€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBepcajibHble Yue0Hble [elCTBUSI CAaMOCTOSTCILHO IUIAHHPOBATh U
OCYIIECTBIISITH CBOIO MTO3HABATEIIHHYIO JICATEIBEHOCTD, ONPeAess e€ e U 3a/1a4ud, KOHTPOJIMPOBATh
U 10 Mepe HEOOXOIMMOCTH KOPPEKTHUPOBAThH MpesiaraéMblii alTOPUTM JEHCTBUI MPHU BBITOJIHEHUU
y4eOHBIX M HMCCIIECOBATENbCKUX 3a7ad, BBIOMpaTh HamOosee 3(()EKTUBHBIN CIOCOO0 WX PEHICHHS C
YYETOM IMOTYICHHSI HOBBIX 3HAHWUW O BEIIECTBAX W XMMHUECKUX
PEaKIusX;

OCYIIECTBIISATH CaMOKOHTPOJTh NeSITeNIbHOCTH Ha OCHOBE camoaHaiu3a
U CAMOOIICHKH.

[TpenmeTHBIC Pe3yIIbTaThI OCBOCHUS MIPOTPaMMBI o XUMUH
Ha yriayOa€HHOM ypOBHE Ha YpOBHE CpeAaHEro oOIero oopa3oBaHUs BKIIOYAOT CHEH(PUIECKUAES TS
yueOHOro mpeamera «XUMHS» HaydHble 3HAHUS, YMEHHUS W CHOCOOBI JEHCTBHI IO OCBOEHHIO,
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UHTEpIpEeTallid U MPeoOpa3oBaHUIO 3HAHUM, BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS H
IPUMEHEHHUIO 3HAHUH B Ppa3IUYHBIX Y4YeOHBIX CHUTyalUsAX, a TaKXKe B pEalbHBIX JKU3HEHHBIX
CUTyalUsIX, CBA3aHHBIX C XMMHEW. B mporpamme 1o XxumMuu NnpeaMETHBIE PE3YJIbTaThl IPEICTABICHbI
10 F0JIaM U3Yy4YEHUS.
INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XuMHUs» OTpa)KaroT:
c(OPMHUPOBAHHOCTD IPEACTABIECHUI: O MECTE U 3HAYEHUH OPTaHUYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HAayK M €€ poJid B 00ECIEeYEeHUH YCTOHYMBOIO pa3BUTHs YEIOBEUECTBA B
pelIeHHH TPOOJIEM JKOJOTUYECKOM, HHEPreTHYECKOW W THUIIeBOH O€30MacHOCTH, B Pa3BUTHU
MEJMIMHBI, CO3/JaHUM HOBBIX MAaTEpHalOB, HOBBIX HCTOYHUKOB OJHEPruu, B OOECIEUYECHUU
PALMOHATIBHOTO IIPUPOJOIOIB30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyIbTYpBI
YeJIOBEKa, a TaKXKe HKOJOTMYECKH OOOCHOBAaHHOI'O OTHOILIEHHSI K CBOEMY 3JJ0POBBIO M IPUPOAHOM
cpefie; BiIaJIeHue CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAeT: OCHOBOIIOJIAratoliye
HOHATHS. — XUMUYECKHU DIEMEHT, aToM, SJPO U 3JICKTpOHHas 00ojouka aroma, S-, P-, daTomHbIe
opOUTaNM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, THOpUIM3aIMs aTOMHBIX OpOuTalel, HoH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIH 00BEM, YIJIepOAHbI CKeneT, (PyHKIMOHAJIbHAs TIpyIIa, paJukal,
CTPYKTYpHBIE (QOpMynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEICTHBIE), HM30MEpHUs CTPYKTYpHas H
IPOCTPAHCTBEHHAsl (T€OMETPUYECKAsl, ONMuyecKkas), U30MEpbl, TOMOJOTUYECKUH psJ, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEpXKAIUE OPraHMYECKHE COCIUHEHHUS, MOHOMED, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAMHEHHs; TEOPUH, 3aKOHBI (IIEPUOJANYECKHNA 3aKOH
.. MenneneeBa, Teopust CTpoeHUsl opraHndeckux semectB A.M. byriepoBa, 3aKOH COXpaHEHUs
Macchl BELIECTB, 3aKOH COXPAHEHHWs M MPEBpALCHHs HHEPTUU MPH XUMHUYECKHX PpEaKIHsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHHU, MHPOBO33DEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE
NOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTHM XHUMMUYECKHUX SIBJICHUI; MpPEJICTaBICHUS O MEXaHHU3Max
XUMHYECKHUX pEeakUuii, TEPMOAMHAMMUYECKUX U KUHETMYECKHX 3aKOHOMEPHOCTSX UX IPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaxX (MHAYKTHUBHBIA M Me30MepHBIN 3(PPeKTsl,
opuentantel | u Il poma); dakromornmueckue cBeaeHHUS O CBOWMCTBaX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAXHEMIIMX OpPraHMYECKHUX BEIIECTB B OBITY U MPaKTHUECKOMN
NeSITeIbHOCTH YelloBeKa, OOLIMX Hay4HbIX MPUHIUIAX XMMHYECKOro IMPOU3BOACTBA (Ha NpHUMEpe
IIPOU3BOJICTBA METaHOJa, IepepaboTKu He(TH); CHOPMUPOBAHHOCTh YMEHUMN . BBIABIISATH XapaKTepHbIE
IIPU3HAKU OHSTH,
yYCTaHaBIIMBAaTh ux B3alMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOILIIME HOHSTHSA
IpU ONMCAHUM COCTaBa, CTPOEHMSI U CBOMCTB OPraHMYECKHX COEIUHEHHH; c(HOpMHUPOBAHHOCTh
YMEHUN:
MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJETHBIX) (OpMyJl OpPraHUYECKUX BEIIECTB;
COCTaBIATh YPABHEHMsI XMMMUECKHUX pEaKUUMid M pacKpbelBaTb HUX CYHUIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS JJIEKTPOHHOrO OajlaHCa 3THUX peakluH,
peakuuii MOHHOTrO OOMEHa MYyTEM COCTaBIIEHUS MX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHMIA;
M3rOTaBIMBATh MOJIEIHN MOJIEKYJI OPraHUYECKUX BEUIECTB JUIsl MIUTFOCTpaLlun
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOEHHUS; COOPMUPOBAHHOCTh  YMEHMIA:
YCTaHABIIMBATh MPUHA/IIEKHOCTh U3YYEHHBIX OPraHUYECKUX BELECTB M0 UX COCTaBY U
CTPOCHHIO K ONpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 0a6amb UM Ha3BAHUS [0 CUCTEMaTH4YeCKON
Homenknarype (IUPAC) u npusooums TpuBnanbpHbIe Ha3BaHUS TSI OTIEIBHBIX TPEICTAaBUTEIICH
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OpPraHUYECKUX BEIIECTB (aTUnNEH, aIleTHIICH, TOJTYO, TJIALIEPHH,
STWJICHIJIUKOJIb, (denon, popManbaeru, aleTalbIeTuI, alleTOH, MypaBbHHAS KUCIIOTA,
YKCYCHAsl KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TAJIbLMUTHHOBAS KUCJIOTHI, TTIUINH, aJJaHIH, MaJIbTO3a,
bpyKTO3a, aHWIIMH, TUBHHUI, H30IIPEH, XJIOPOIPEH, CTHPOJI U APYTrUe); CHOPMHUPOBAHHOCTH YMCHHUS
OTIPECIISATH BUJ] XUMUYIECKOU CBS3U B OPTaHUICCKUX
coequHEHUX (KOBAJICHTHASI U MOHHAS CBSI3b, G- U T-CBS3b, BOAOPOIHAS CBS3b);
c(OPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATH MOJOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEILECTB
A.M. byrtnepoBa mjisi OOBSICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHS;
c(OpMHUPOBAHHOCTh YMEHHUH XapakTepHu30BaTh COCTaB, CTpOCHHE, (U3MUECKHE U XHUMHUYECKUE
CBOMCTBA THUIHUYHBIX TNPEACTABUTENCH pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB,
[IUKJIOAIIKAHOB, AaJIKEHOB, aJKAJMEHOB, QJKHHOB, apOMAaTUYECKHX YIJIEBOJOPOJIOB, CIHPTOB,
aJbJIETH/I0B, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTHIX M CIOXKHBIX A(PUPOB, KUPOB, HUTPOCOEIUHEHUN
U aMUHOB, aMHUHOKHUCIIOT, OENIKOB, YIJIEBOAOB (MOHO-, JAM- M MOJUCAXapHAOB), WILIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b
MEXIY HUMHU YpPaBHEHHUSIMH COOTBETCTBYIOIIMX  XHUMHUYECKHUX PEaKIMi C UCIOIb30BaHHEM
CTPYKTYPHBIX (hopMyIT; cHOPMUPOBAHHOCTH YMEHUS MOJITBEPKIAaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHMYECKUX COSAMHEHUN OT KPaTHOCTU U THIIA
KOBAJICHTHOM CBSI3H (G- U TT-CBSI3H ), B3AMMHOT'O BIIUSTHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;
c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKH YTIICBOIOPOJTHOTO CHIPhs (HE(DTH,
MIPUPOJIHBIN ra3, yroiib), CIIOCOOBI €ro MepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MTPOTYKTOB
nepepaboTku; chOpMHUPOBAHHOCTH BIAJICHUS CUCTEMOM 3HAHUH O €CTECTBCHHO-HAYYHBIX METOAAX
MO3HAHUS — HAOIOIEHUH, U3MEPEHUH, MOJICIIMPOBAHUHU, IKCIIEPUMEHTE (PEAIbHOM M MBICIICHHOM) U
YMEHHUsI IPUMEHSATh 3TU 3HaHUA; CHOPMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE ONEpallUU
MBICTTUTEIILHON EATEIbHOCTH — aHAIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMaTU3AalIHIO,
BBISIBJICHHE MPUYUHHO-CIIEJCTBEHHBIX CBSI3€H — I U3YYEHUS CBOMCTB BEIIECTB U XMMHUECKUX
peaxiuii; chOpMUPOBAHHOCTh YMEHHII: BBISBISTH B3AUMOCBSI3b XUMUYECKIX 3HAHUN
C TMIOHATHSIMH U TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s 00Jiee OCOZHAHHOTO
MOHWMAHUS CYIIHOCTH MAaTePUAIBHOTO €IWHCTBA MHpA, HUCIOJIL30BaTh CUCTEMHBIC 3HAHUS I10
OpPraHMYECKON XHMHM [Js1 OOBSCHEHUS W TPOTHO3UPOBAHUS SBICHUH, HMEIOIIMX E€CTECTBEHHO-
HAYYHYIO IPUPOAY; CHOPMUPOBAHHOCTh YMEHUH : MPOBOJUTH PACUYETHI IO XUMHYECKUM (hopmyrnam u
YPaBHCHUSM XMUMHYECKHX PEaKIUU C HCIIOJIb30BaHHEM (M3MUECKUX BENWYMH (Macca, 00BEM rasos,
KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PacuéThl IO
HAXOXJICHUI0O XMMHYECKON (OpMynbl BeliecTBa MO HM3BECTHBIM MACCOBBIM JOJSIM XUMHYECKHX
3JIEMEHTOB, MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HBIX BEIIECTB; C(HOPMHUPOBAHHOCTH YMEHUH:
MPOTHO3UPOBATh, AaHATH3UPOBATH U OIIEHUBATh
C MO3UIIMHI PKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBHS OBITOBOM M MPOU3BOJCTBEHHON EATETHHOCTH
YeNIOBEeKa, CBS3aHHOW ¢ mepepaboTKOil BEIIECTB, MCIONb30BATh MOTYYCHHbBIC 3HAHUS IS MPUHSATHS
TPaMOTHBIX PEIICHUN MPOOJIeM B CHUTYaIlUsAX, CBS3aHHBIX C XHUMHEH, COPMHUPOBAHHOCTh yYMEHHIA:
CaMOCTOSITENIbHO TUTAHUPOBATh M TMPOBOAWTH XWMUYECKUU HKCIIEPUMEHT (MOJIy4eHHE U H3y4eHUE
CBOMCTB OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIMH YIJIEBOJOPOJIOB PAa3IMUYHBIX KJIACCOB U
KHCJIOPOJICOJICPIKANTUX ~ OPraHUYECKMX  BEIISCTB, pEIICHHE OSKCICPUMEHTAIBHBIX 3aJad 110
pacro3HaBaHUIO OPTaHMYECKUX BEIIECTB) C COOJIOJCHHEM TpaBWI 0O€30MacHOr0 OOpalieHus C
BeIleCTBaMH U J1a00paTOPHBIM 000pyI0BaHHEM, (POPMYITHPOBATH 1IETh UCCIICOBAHUS, TTPEICTABISATH B
pasnTu4HON (QopMe pe3ysIbTaThl IKCIEPUMEHTa, aHAJTU3UPOBATh W OICHWBATh HMX JOCTOBEPHOCTD;
c(hOpMUPOBAHHOCTh YMEHHUN: COOJIO/IaTh TMpaBWjIa KOJOTHYECKH IIeJIeCO00pPa3HOr0 IMOBE/ICHUS B
ObITY
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Y TPYAOBOM JEITEIBHOCTU B LIEJSIX COXPAHEHUS CBOETO 310POBbSI, OKPYKAOIIEH MPUPOJHON CPEIbl U
JOCTH>KEHHSI €€ YCTOMYMBOIO Pa3BUTHS; OCO3HABATh ONACHOCTh TOKCHYECKOI'O JEUCTBUS HA JKUBBIC
OpraHU3MBbI

ONpeAENEHHbIX OpPraHMYECKUX BEUIECTB, NOHMUMAas cMbica Tnokasarens [I/IK; ananmmsupoBath

1eIeCO00Pa3HOCTh  MPUMEHEHUSI OPraHUYECKUX BEILIECTB

B MPOMBIIIJICHHOCTH M B OBITY C TOYKH 3PEHHUS COOTHOIIEHUS PHUCK-TIONB3a; CHOPMHUPOBAHHOCTH
YMEHHIA: OCYIIECTBIISATh IEJICHANPABICHHBI TOMCK XWUMHYECKONH WHGOpMAlMd B Pa3TMYHBIX
UCTOYHUKAX (Hay4Has U yueOHO-Hay4Hasl JIUTepaTypa, CpeicTBa MaccoBoil mHbopmanuu, MuTepueT u
JpYyTUe), KPUTHUECKH AHAIUUPOBAMb XUMHUECKYI0 HMH(POPMALUIO, nepepabamvieams €€ W
UCNoONb306amb B COOTBETCTBUU C NIOCTABICHHON y4eOHOM 3aaueii.

11 KJIACC
[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckas XUMHUs» OTPayKaroT:

c(OpMHPOBAHHOCTD MIPECTABIICHHIA: 0 MaTepHaIbHOM €/INHCTBE MUpa,
3aKOHOMEPHOCTSIX M II03HABAEMOCTHU SIBJICHUI NPHUPOIBI, O MECTE M 3HAUYECHHHM XMMHUH B CHCTEME
€CTECTBEHHBIX HAayK M €€ poilM B OOECIIEYCeHUH YCTOWYMBOTO pa3BUTHUS, B PEIICHUU IpoOIeM
9KOJIOTHYECKOH, SHEPTeTHIECKON U MUIIEBON 0€3011aCHOCTH,
B Pa3BUTUU MEIUIMHBI, CO3/IaHMH HOBBIX MAaTEpUAJIOB, HOBBIX UCTOYHUKOB SHEPTHU, B 0OECIICUCHHU
palMOHAIBHOTO TPHPOJONOIb30BaHNs, B (OPMHUPOBAHUM MHPOBO33PEHUS M OOLIEH KyJIbTYpHI
YeNI0BeKa, a TaKXKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M TPUPOIAHOM
cperne; BlaIeHHE CHCTEMO XMMUYECKUX 3HAHU, KOTOpasi BKIIOYACT: OCHOBOIIOJIATAIOIINE
MOHATHUS — XUMHUYECKHH DJIEMEHT, aTOM, SIIPO aToMa, H30TOIIbI, JIEKTPOHHAst 000JI0YKa atoma, S-, p-,
d-aromMHBIE OpOHMTANM, OCHOBHOC M BO30YXKIEHHOE COCTOSIHHMS aTroMa, TMOpUAM3AIMS aTOMHBIX
opbutanelf, HOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIILHOCTh, CTENEHb OKUCIIECHUS,
XUMHYEcKasl CBsI3b (KOBaJIEHTHAs, MOHHAs, MeTaJUIMYecKasi, BOJOPOJIHAS), KPUCTAJUINYECKas peléTKa,
XUMHAYECKast PEaKlus, pacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOIHUTHI, DIEKTPOIUTHUECKAS TUCCOIHALNS,
CTENEeHb JAMCCOLMAIMH, BOJOPOIHBIA MMOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEINb, TEIJIOBOM 3(deKT
XUMHUYECKON PEakKlMu, CKOPOCTh XUMHUYECKOH peakiiy, XMMUYECKOe PaBHOBECHE; TEOPHH U 3aKOHBI
(Teopus BJEKTPOIUTUYECKON aucconuanuu, nepuoaunueckuil 3axkoH J[.M. MenneneeBa, 3akoH
COXpPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHsS W NPEBpalllCHHs SHEPruM INpU XHUMHUYECKUX
pEaKIMAX, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHH, JEKAllMe B OCHOBE IOHUMAaHHS
OPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHHUN; COBPEMEHHBIE MPEJICTABICHHUS O CTPOECHUH
BEIIECTBA HA aTOMHOM, HOHHO-MOJEKYJISPHOM M HaJMOJIEKYJIIPHOM YpOBHSIX; INPEACTaBIECHUS O
MeXaHU3MaX XHMHUYECKHX PEaKIHH, TEPMOAMHAMUYECKHX ¥ KHHETHUYECKUX 3aKOHOMEPHOCTSIX WX
NPOTEKaHHS, O XUMHUYECKOM pPaBHOBECHH, PACTBOpaX W JHUCIEPCHBIX CHCTEMax; (PaKTOJOTHUECKHUE
CBEIGHUSI O CBOMCTBax, cocCTaBe, MOJYYEHMH M OE€30MacCHOM HCIIOJIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX BEMIECTB B OBITY M TPAKTUYECKOH MAEATEIBHOCTH 4YeJOBeKa, OONIMX Hay4YHBIX
NPUHIUIIAX XUMHYECKOTO MPOU3BOJICTBA; CPOPMHUPOBAHHOCTh YMEHHH: BBIBIATH XapaKTepHBIE
NPU3HAKY TOHATHH,
ycmanagnueams WX B3aUMOCBS3b, UCHONb306AMb COOTBETCTBYIOIIUE TIOHSATHS  NPH  ONMHCAHUH
HEOPraHMYECKUX BEIIECTB M UX NpEeBpalleHuil; CcPOPMHPOBAHHOCTh YMEHHS HCIIOJIb30BaTh
XUMHUYECKYIO CUMBOJIHKY
JUIE  COCTaBJCHUS (OpMyT BEIIECTB M YPABHEHWH XWMHYECKUX PEAKIHH, CHUCTEMaTHUECKYIO
HoMeHkJIatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIENBHBIX BEIIECTB; CHOPMUPOBAHHOCTh YMEHHS
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OonpeaAcCiisIiTb BAJICHTHOCTH U CTCIICHb OKUCJICHUA XWUMHYCCKUX JBJICMCHTOB B COCIUHCHUAX, BUI
XHUMHYCSCKOH CBSI3U (KOBaJ'IeHTHaﬂ, HMOHHas,

METAJJIMYECKas, BOAOPOJHAs), TUI  KPUCTALIMYECKOM PEIIETKM KOHKPETHOI'O  BELIECTBA,
c(OPMHPOBAHHOCTH YMEHHS OOBSACHATH 3aBUCUMOCTh CBOMCTB BELIECTB
OT BUJ]a XUMHUYECKOM CBSA3M M THUIIA KPUCTAUIMUECKON PEIETKH, OOMEHHBIN M TOHOPHO-AKIEITOPHBIN
MEXaHU3Mbl 00pa3oBaHMA KOBAJECHTHOH CBS3M; CPOPMUPOBAHHOCTh YMEHHHU: KIACCH(PHIMPOBATH:
HEOpPraHUYECKUE BEUIECTBA [10 UX COCTaBY, XUMUYECKUE PEAKIIMHU 110 PA3IMYHBIM IIPU3HAKAM (YHCITY U
COCTaBy pearupyrollux BELIECTB, TEINIOBOMY 3((EKTy peakliH, U3MEHEHHIO CTEHECHEH OKHCICHMS
3JIEMEHTOB, OOPATUMOCTH, YIaCTHIO KaTaln3aTropa U JAPYrue); CaMOCTOSITEIBHO 8blOUpamb OCHOBAHUS
U KPUTEpUHU ISl KIacCU(UKAMN M3Yy9aeMbIX BEIIECTB M XUMHUYECKUX PEaKIHii; c(hOPMUPOBAHHOCTD
YMEHHUSl PacKpblBaTh CMbICI Iepuoaudeckoro 3akona J[.M. MenpaeneeBa M AeMOHCTPUPOBATH €roO
CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYI0O M MPOrHOCTUYECKYI0 (QYHKUUH; CHOPMUPOBAHHOCTD
YMEHMH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHNE aTOMOB M HOHOB XUMUYECKUX JIEMEHTOB IIEPBOIO—
yeTBépToro mnepuogoB Ilepmonnueckoir cucremsl JI.JMI. MenaeneeBa, HCHONAB3Yysd IOHATHS
(QHEPreTHYECKUE YPOBHH», <«QHEPreTHYEeCKUE MOIypPOBHH», «S-, P-, d-aTOMHBIC OpOUTAINY,
«OCHOBHO€ U BO30YXIEHHOE HHEPreTHUYECKHE COCTOSHHSA aTroMa»; OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHHs CBOMCTB XMMMYECKMX 3JIEMEHTOB M HX COCIUHEHHMH IO MepuojaM U TIpynmnam
[Tepuonuueckoii cucremsl .M. MenneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE
CTPOCHHUSI MX DJIEKTPOHHBIX 000J0YeK; c(hOPMUPOBAHHOCTh YMEHHUI: XapaKTEpU30BaTh (OMHCHIBATH)
o0mue XMMHUYECKHE CBOWCTBA BEIIECTB PA3JIMUYHBIX KJIACCOB, nOOMEEpIHCOamy CyILECTBOBAHUE
TeHETUYECKOM CBSA3M MEX]ly HEOPraHMUECKUMH BELIECTBAMU C [TOMOILBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHii; COOPMUPOBAHHOCTD  YMEHUS pacKpbIBaTh
CYLIHOCTb:  OKHCJIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH MOCPEICTBOM COCTABICHMS HJIEKTPOHHOrO OanaHca 3THX peakiuil;
peakuuii MOHHOro oOMeHa MyTEM COCTaBJIEHUS MX IOJHBIX M COKPAIEHHBIX MOHHBIX YpaBHEHUI;
peakuuii TIpoIN3a; peakiii KOMIIJIEKCOOOpa30BaHus
(Ha mpumepe T'MIPOKCOKOMIUIEKCOB IIMHKA M AIIOMUHUSA); CHOPMHUPOBAHHOCTH YMEHUS OOBSACHATDH
3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
peakuuil ¢ y4€TOM MX SHEPreTHUECKHUX XapaKTEPUCTUK, XapaKTep U3MEHEHHUS CKOPOCTH XMMHYECKON
pEeaKIMKU B 3aBUCUMOCTH OT Pa3iIMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELIEHUS XHMHYECKOTO
paBHOBECHSI MO BIUSHUEM BHEUIHUX BO3JEHCTBUH (IPUHLIMIT
Jle lllaTense); chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKUE PEaKIUH, JexKalue
B OCHOBE INPOMBILIUICHHOIO IOJIyY€HUS CEPHOM KHCIOThI, aMMMaKa, OOIIME HAy4HbIC MPHUHIIMIIBI
XUMHYECKUX IPOMU3BOJICTB; IIEJIECOOOPAa3HOCTh MMPUMEHEHHUS HEOPraHWYeCKMX BELIECTB B
IPOMBIIIJIEHHOCTH W B OBITY C TOYKH 3pPEHHMsS COOTHOIICHMS PHCK-TI0Nb3a; C(HOPMUPOBAHHOCTD
BJIQJICHUS CHUCTEMOM 3HAaHUI O METOAAaX HAy4yHOTO MO3HAHMS SBJICHUM NpUpOJbsl — HAOIIOAECHHE,
U3MEpeHHe, MOJICTUPOBAHUE, OKCIEPUMEHT (peajbHbli M  MBICICHHBIN), UCHOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, YMEHMsI IPUMEHATH 3THU 3HAHUS IPHU IKCIEPHMEHTAJIbHOM HCCIEN0BAaHUU
BEIIECTB M JUIsI OOBSCHEHHS XUMHMUYECKHX SIBJICHUH, MMEIOLIMX MECTO B NPHUPOJE, MPAKTUUYECKOM
JeSITEIbHOCTH YeJIOBEKa U B TOBCEIHEBHOM JKU3HH;

C(OPMHPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBS3b XMUMMUYECKMX 3HAHUM C MOHATHUSAMH U
IPEJICTAaBICHUSMH JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB UId 00Jee OCO3HAHHOIO MOHUMAaHUS
MaTepuaIbHOr0 €IUHCTBA MHUPa; CHOPMUPOBAHHOCTh YMEHHUS MPOBOJIUThH PACUETHI: C UCIIOIB30BAHUEM
HOHSITUH «MaccoBas 0JIs BELECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPALUA»; MACChI BEIIECTBA WU
00bEMa Traza Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B
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peaKIMy BELIECTB; TEIUIOBOrO 3¢ ¢eKTa peakluy; 3HAuUCHHUs BOJOPOIHOTO IOKAa3aTess pacTBOPOB
KHCJIOT U IIEJ04Yel ¢ M3BECTHOM CTEMEHbI0 AUCCOLMALUU; Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA)
IPOAYKTa peaklUH, €CIM OJHO M3 HMCXOOHBIX BELIECTB JAaHO B BHUJE pPacTBOpa C ONpeAETIEHHOM
MacCcOBOW J0Jie pacTBOPEHHOTO BELIECTBA WM JAaHO B M30BITKE (MMEET MPHUMECH); TOJM BBIXOZA
IPOAYKTa peakiH; OOBEMHBIX OTHOIIEHUH ra3zoB; C(OPMHUPOBAHHOCTb YMEHHIl: CaMOCTOATEIbHO
IUIAHUPOBATh U MPOBOAUTH

XUMHUYECKHH 3KCIIEpUMEHT (IIPOBEAECHUE PeakLuil HOHHOro 0OMEHa, MOATBEPXKIEHHE KaueCTBEHHOIO
COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICICHUE CPEAbl pPAcTBOPOB BEIIECTB C IIOMOIIbIO
MH/IMKATOPOB, HM3y4YCHUE BIMSHUS pPAa3IMYHBIX (PAKTOPOB HA CKOPOCTH XWMHUECKOW peakluw,
peleHHe YKCIIEPUMEHTANBHBIX 331a4 110 TeMaM «Metamisl» u «Hemeramib») ¢ cobutoieHrneM npaBui
0e30macHOro oOpalieHusi C BEIECTBAMU M JJA0OpAaTOPHBIM 000pyHOBaHHEM, (OPMYIUPOBATH LIEJb
UCCIICIOBaHUS, Npedcmasisims B Pa3INdHON (OpPME pe3yNbTaThl SKCIIEPUMEHTA, aHAIUUPOBAMb W
OLIEHUBAThb HMX JOCTOBEPHOCTh; C(HOPMHPOBAHHOCTH YMEHHUH: COONIONATh NpaBUiIa I10JIb30BAHUS
XUMUYECKON

nocynoil u jabopaTopHbIM 000pyIOBaHHMEM, OOpalleHUsT C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSAMH [0  BBIIOJIHEHUIO  JaOOpaTOPHBIX  XUMHUYECKUX  ONBITOB,  3KOJOIMYECKH
1es1ecoo0pa3Horo MOBENEHHsI B OBITY M TPYJOBOM MAEATENBHOCTH B LENSIX COXPAaHEHHS CBOETO
3/10pOBbs, OKPY)KaIOLIEH MPUPOJHONU Cpelbl U JOCTHKEHUS €€ yCTOMUMBOIO pa3BUTHS, 0CO3HABAMDb
OINaCHOCTh TOKCHYECKOTO JIEHCTBHSI Ha KHUBBIE OPraHU3MbI ONPEIEIEHHBIX HEOPTaHUUYECKUX BEIECTB,
nonnMmasi cMeica nokaszarens [1K; chopMupoBaHHOCTD YMEHHIA: OCYIIECTBIISATH II€JICHAIIPABICHHBIH
MOUCK XMMHUYECKOH MH(POPMAIIMHU B Pa3IMYHBIX HCTOYHUKAX (HaydHas U y4eOHO-Hay4YHas TUTEpaTypa,
cpeacTBa MaccoBoil mHpopmanuu, VHTepHET U Apyrue), KpUTHUYECKU aHAIU3UPOBaTh XUMHUYECKYIO
uHpopMaluio, nepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHM C IOCTABJICHHOM y4eOHOM
3a/1auen.
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