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OenepanibHas pabouasi mporpamMma 1o y4eOHoMmy npeaMery «Xumus» (0a30BbId
ypoBeHb) (mpenMmeTHas o0macTh «EcTecTBeHHO-HaydHBIC MpPEIMEThI»)  (jaiee
COOTBETCTBEHHO — IIPOrpaMmMa Mo XUMUU, XUMHUS) BKIIOYACT MOSICHUTEIBHYIO 3alHCKY,
coZiep)KaHue OOy4deHUsI, TUTAHUPYEMbIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XUMUH,
IUIAHUPYEMbIE PE3yJbTaThl, TEMATUUECKOE TUTAHMPOBAHUE, TEepedeHb (KoaupukraTop)
pactpeie]IeHHBIX 0 KJlaccaM TMPOBEPsieMbIX TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTesIbHOM MPOTPaMMBbl CpEeIHETO O0IIero o0pa3oBaHUs U IJIEMEHTOB
COJIEPKaHUS TI0 XUMUH.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOIUE IeNW W 3aJa4ydl HU3y4eHUs XHMUH,
XapaKTEPUCTHUKY TICUXOJOTHYCCKUX MPEANOCHUIOK K €€ HM3YUYCHHIO O0YyJaroluMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IOAXOJIbl K OTOOPY COJIEp)KaHUf,
K OINpEACNCHUI0 ITUTAHUPYEMBIX PE3yJbTaTOB M K CTPYKType TEMaTH4eCKOTrO
TUTAHUPOBAHUSI.

Conepxxanue O0O0y4deHHUsT PACKpPhIBAET COJACpXKATEIbHBIE JIMHUH, KOTOPHIC
MpeaaraloTcs JIsd 00s13aTeTbHOTO M3YYCHHUS B KaXKJIOM KJIacC€ Ha YPOBHE CPEIHETO
o01ero oo6pa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHUSI TPOTPaMMBI IO XHUMHU BKJIIOYAIOT
JMYHOCTHBIC, METAlPEAMETHBIC PE3yJIbTaThl 32 BECh MEPHOJ] OOyYEHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe IMPEAMETHBIC JOCTHXKEHUS 00ydaronierocs
3a KaXKJIbIil Tof 00y4YeHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha yYpOBHE CpEIHEro OoO0IIero oOpa3oBaHHs pa3padoTaHa
Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOU
pOrpaMMBbl CpesiHero oo1ero oopazosanus, npeacraBieHHbx B @PI'OC COQO, ¢ yuerom
Konnenmmun mnpenonaBanusi y4eOHOrO TmpenMera «XHUMHS» B 00pa3oBaTEIbHBIX
opranmzanusix Poccuiickoit ®Deaepannu, peaqu3yomuX OCHOBHbIE 00pa3oBaTelbHbIC
NporpaMMbl, M OCHOBHBIX TIOJIO)KEHHH (denepanbHOil  paboueld  MpoOrpaMmbl
BOCITUTAHHSI.

OcHOBY MOJXOZ0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMpPEIeTICHUI0 00Ien
CTpaTeruy OOy4eHHs, BOCIUTAHUS U Pa3BUTHs OOYUYAIOIIMXCS CPEJACTBAMH Y4EOHOIO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyainpHple mnojoxkeHus DOI'OC COO o B3auMOOOYCIOBICHHOCTH IIETICH,
COJICp)KaHUsI, PE3yJbTaTOB O0O0y4deHuss ¢ TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

B cooTBeTcTBUM € JaHHBIMH MOJOXEHUSMH MporpaMma Mo XuMHuH (0a30BBIN
YPOBEHB) Ha YPOBHE CpeIHEr0 00IIero 00pa3oBaHUS:

yCTaHaBJIMBAaeT oO0s3aTeNlbHOE (MHBApUAHTHOE) TMPEAMETHOE COACpKaHUE,
OIpeEsieT KOJINYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH Ha KaXJOM 3Tare
M3y4YEHUs MPEAMETa, MPEeAyCMATPUBAET MPUHIUIBI CTPYKTYPUPOBAHUSL COAEPKAHUA
U pacrpeesieHnst ero no KjiaccaM, OCHOBHBIM pa3jiejaM U TeMaM Kypca;
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JaeT MPUMEPHOE pachlpeneicHre YIeOHBIX YacoB IO TEMATHUYECKUM paseliaMm,
PEKOMEHAYeT TPHUMEPHYIO TOCIEAOBATEIIbHOCT, HW3YYCHHS OTACITBHBIX TEM Kypca
C YU4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK Y4eOHOTO MpoIiecca,
BO3pacTHBIX 0coOeHHOocTel oOyyaromuxcs 10 — 11 kiaccos;

JaeT METOJMYCCKYI0 HWHTEPIPETAINI0 IelNed HW3Y4YeHHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOmiero oOpa3oBaHUS,
COJIEP)KATENFHON XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHOW TPOrPAMMBI  CPEIHEro oO0Imero oo6pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4eOHO-ITO3HABATEIILHOMN
JesTeNbHOCTH OOYydYarolierocsi Mo OCBOEHHUIO cojaepkaHusi mpenmera. llo Bcem
HA3BaHHBIM TMO3UIHMAM B TMPOrpaMMe IO XUMHUHM COOJIOJIEHA MPEEeMCTBEHHOCTh
c denepanbHOil padodeil mMporpaMMON OCHOBHOT'O OOIIETr0 OOpa3oBaHUS MO XUMHUU
(mya 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbI YPOBEHB).

[Iporpamma 1O XUMHHM SBISE€TCS OPUEHTUPOM JUIS COCTABJICHHS] pabOdYuX
IPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOM MOAXOA K CTPYKTYPHUPOBAHUIO
U TIOCIENOBATENIbHOCTH M3YYEHHs y4yeOHOro marepuaia, a TakKe CBO€ BHUJICHUE
OTHOCHUTEIIbHO BO3MOXXHOCTH BBIOOpa BapUaTHBHOW COCTABJISIONMICH COJEPKAHUS
npeaMeTa JOMOJHUTENBLHO K 00s3aTeIbHON (MHBAPUAHTHOW) YaCTH €0 COJICPKAHUS.

XuMHuueckoe o0pa3oBaHUE, MOJy4aeMOe BBITYCKHHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHM3alluy, SBISETCS HEOTHEMJIEMOM YacThbl0O HX OOpPA30BAHHOCTU U CIYXKHUT
3aBEpIIAIONTAM ITAllOM PEaTU3allMi Ha COOTBETCTBYIOIIIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHUCTEME XMMHYECKOTo oOpa3oBaHus. KiroueBbie
IIEHHOCTH KAacCalOTCsA TO3HAHWUSI 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MHPOBO33PEHUS
U 00mmel KylIbTyphl YEJIOBEKa, a TaKKE SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M TPUPOJHON cpene. Peanmsyercs xummueckoe oOpa3oBaHUE
oOy4JarolUXCcs Ha YpPOBHE CpeaHEero oOIero oOpa3oBaHHS CpPEJICTBAaMU Y4e€OHOIO
npeaMera « XUMHs», COIepKaHUE U MOCTPOEHUE KOTOPOIro OIMPEIENIEHbI B MporpaMmMme
M0 XUMHH C y4E€TOM CHeNU(DPUKHA HAYKH XUMHH, €€ 3HAYCHUS B MO3HAHWUU MPUPOIBI
U B MaTepUalIbHON >KU3HU OOIIECTBA, a TAKXKE C y4eTOM OOIIUX IeJed M MPUHIIUIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeHEro oOIIero o0pa3oBaHus
B Poccuiickon denepanuu.

[Ipu dopmupoBanuu conepkaHusi mnpeaMera «XUMHS» YUYTEHBI CIEAYIOIIUe
TIOJIOKECHMS O Criel(prKe M 3HAYEHUN HAyKU XUMUH.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIh B CO3aHUH
HOBOW 0a3pl MaTepUaJbHOM KYyJIbTYpbl, BHOCHUT CBOW BKJIaJg B (HOpPMHUpPOBAHUE
paIMOHATILHOTO HAYYHOT'O MBIIIUICHUS, B CO3JI[aHHWE I[€JIOCTHOTO TIPE/CTaBICHUS
00 OKpYXKalollleM MHUPE Kak O €IUHCTBE MPHUPOILI M YEJIOBEKa, KOTOpoe (hopMHUpyeTCs
B XMMHUHM Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHPa,
OCO3HAHMS B3aMMOCBSI3U MEXKIy CTPOCHHEM BEIECTB, UX CBOMCTBAMHU W BO3MOXXHBIMHU
00JacTsIMU TPUMEHEHUS.
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CoBpemeHHas: XMMHS Kak HayKa CO3MJaTelbHas, HayKa BBICOKHX TEXHOJOTHM
HaIlpaBJICHA HA pElIEHUE II100aJbHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA —
CHIPDbEBOW, DHEPreTUYECKOW, NHILIEBOM, 3KOJOTMYECKOW O€30MacCHOCTH M OXPaHbl
310poBbs. T€CHO B3aUMOJNENUCTBYS C IPYTMMH €CTECTBEHHBIMM HAYKAMM, XUMHMS CTajla
HEOTHEMJIEMOM YacThbl0 MHUPOBOH KYyJIbTYphbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO
TPpYZAa U KU3HU KaXJ0r0 4jieHa 00IecTBa.

B cooTBeTcTBUM ¢ O0LIMMHU LEISIMU U TPUHIIMIIAMHU CPEAHEr0 0011ero 00pa3oBaHUs
cogepkanue mnpeamera «Xumus» (10 — 11 kmaccel, 0a30BbId ypOBEHb H3Y4YECHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY OOYYarolIuXcs,
HEOOXOJMMYI0O UM [UJIsi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO
BKJIIOYEHHS] B JKU3Hb COI[MyMa, MPOAOJKEHHSI O0pa30BaHUS B Pa3IMUYHBIX 00JACTSIX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBrsomuMy npeameTa « XUMHs SBISIFOTCS 0a30BbIe Kypchl — «Oprannyeckas
xumus» U «O0IIas U HEOpraHUYecKass XUMHUs», OCHOBHBIM KOMITIOHEHTOM COJEp)KaHUs
KOTOPBIX SIBJSIFOTCSL OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUM [0 HEOPraHWYEeCKOU
XUMHHM (C BKIIOYEHHUEM 3HAHUM U3 OOIIeW XWMHUM) W OpPraHMYECKOM XHMHH.
dopMmupoBaHUE JAHHOW CUCTEMBI 3HAHUI INpPU HU3YYEHUM IpeaIMeTa O0eCcleuynBaeT
BO3MOKHOCTb PACCMOTPEHUSI BCEr0 MHOI000pa3usi BEIIECTB HA OCHOBE OOILLUX MOHSITHH,
3aKOHOB U TEOPHUU XHUMUHU.

Crpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» ©  «OOmas
U HEOpraHuyeckass XUMHs» cPOpMUpOBaHa B MpPOrpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOT'0 MOAXOAa K U3YUYEHHUI0 Y4eOHOro mMarepuasia u oOyClIOBIE€HAa HCTOPUUYECKH
000CHOBaHHBIM PAa3BUTHEM 3HAHUI Ha ONpE/IeJICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpPraHMYECKON XMMHUH BEIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUU
CTPOEHHMSI OPraHWYECKHX COEIMHEHWI, a TaKKe Ha YpPOBHE CTEPEOXUMUYECKHX
Y JIEKTPOHHBIX MPEJCTaBICHUHN 0 CTpoeHUU BemiecTB. CBefeHus: 00 u3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTUU — OT YIVIEBOJAOPOAOB 1O CIIOXKHBIX OHMOJIOIMYECKU
aKTUBHBIX COEIMHEHUMH. B Kypce OpraHudeckodl XWMHUHU IIOJY4arOT pPa3BUTHE
c(pOpMHpOBaHHBIE HA YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs I€pBOHAYaIbHBIE
NPECTABICHUS O XHMHYECKOM CBs3M, KIACCH(UKAIMOHHBIX TMPU3HAKaX BEUIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKON pEaKIIMH.

B npeamere «Xumus» 0a30BOro ypoBHsI pacCMaTPUBAETCS U3YYEHHBIM HAa YPOBHE
OCHOBHOTO o00mHiero oOpa3oBaHUs TEOPETUYECKHM Marepuan M (PAKTOJIOTHYECKUE
CBEJICHUSI O BELIECTBAaX M XMMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas
U HEOpraHuyecKkass XMUMHs» O0ydarollUMcs MPEeAOCTaBIISIETCS BO3MOXHOCTh OCO3HATH
3HaYEHUE MEPUOAMYECKOT0 3aKOHa C OOLIETEOPETUYECKUX U METOAOJIOIMUECKUX
HNO3ULMM, TIy0Xe MOHATh MCTOPUYECKOE H3MEHEHHE (DYHKIMI 3TOro 3akoHa —
0T 000011ar0IIeH 10 0OBICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMA O Ba)XKHEMIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHMH,
CBOMCTBaX M NPUMEHEHUH, a TaKXKE O XUMUYECKUX PEAKIUAX, HUX CYIIHOCTU
Y 3aKOHOMEPHOCTAX MPOTEKAaHMs AOoNoiHsAeTca B Kypcax 10 u 11 xmaccoB anemMeHTamu
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COJEP)KaHUsl, UMEIOIIMMU KYJIbTYPOJOTHMYECKUN U MPUKIIAJAHON XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT NOHUMAHUIO B3aMMOCBSI3U XUMHUH C JPYTUMH HAyKaMH, PaCKPBIBAIOT €€
pOJib B IO3HABAaTEJbHOM M NPAKTHUECKOH JEATENbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXEHUs K MPOLIECCY TBOpPYECTBA B OOJIACTU TECOPUHU M NMPAKTUUECKUX
OPUJIOKEHUN XMMMH, TOMOTalOT BBINYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX ¢ XUMHUEH, KPUTUUECKHU OCMBICIIMBATh
MH(}OPMAIIMIO U IPUMEHATH €€ JIsl TIOTIOJIHEHMS 3HAaHUH, PEIICHUS] HHTEIUIEKTYaIbHbIX
U DKCIIEPUMEHTAIbHBIX UCCIEN0BaTeNbCKUX 3a1ay. ColepikaHue y4eOHOro mnpeamera
«XUMHUS»  JAHHOTO  YpOBHS  W3Yy4YEHUS OPUEHTUPOBAHO Ha  (opMHUpOBaHUE
y 00y4YaronIuXxcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKUX Kak: MaTepUalbHOE €IMHCTBO HEOPraHWYECKOTO M OpPraHWYECKOro Mupa,
00yCJIOBJIGHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM M CTPOCHHEM, MO3HABAEMOCTh
NPUPOIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U PELICHUS TPOTUBOPEUYHI MEKYy HOBBIMU
dakTaMu M TEOPETHUECKUMH IPEANOChUIKAMH, OCO3HAHWE POJM XUMHUH B PEIICHUU
HKOJIOTHYECKUX MpOoOJIeM, a Takke MpoOsieM cOepekeHUs SHEPreTUYECKUX PECYpCoB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTHI U MaTEPUAIOB.

B nane peienus 3a7ad BOCHHUTAHUS, Pa3BUTHUS U COIMAIM3AIUMU O0YyJarOUIUXCs
IPUHATHIE TPOrPaMMON IO XMMUU ITOAXOABI K ONPEACIICHUIO COAEPKAHUA U IIOCTPOCHUS
npeIMeTa MpeaycCMaTpuBalOT (OPMUPOBAHHE Yy OOy4YarOIIUMXCS YHUBEPCAIbHBIX
y4€OHBIX IEUCTBUM, UMEIOIIMX 0a30BOE 3HAUEHUE VISl PA3JIMYHBIX BUAOB JEATEIbHOCTH:
pelieHust mpodsieM, TOMCKA, aHalu3a M O0padOTKM HMH(POpMALUU, HEOOXOIUMBIX
JUIs TpUOOpPETeHUs OIbITa NPAKTUYECKOM U HCCIe0BaTeIbCKOM AESITeIbHOCTH,
3aHMMArOLIEN Ba)XKHOE MECTO B IO3HAHUU XHMUMU.

B mpakTuke npenojaBaHus XUMUHU KaK Ha ypOBHE OCHOBHOT'O 001IIer0 00pa3oBaHUs
TaKk U Ha YPOBHE CpEJIHEro oOIiero o0pa3oBaHUsl, PH OIMPENEICHUH COAECPKATEIbHON
XapaKTEpUCTUKU LENE M3Yy4eHUs IpPeAMETa HaIpPaBIEHUEM IEPBOCTEIIEHHOU
3HAYMMOCTH TPAJULUOHHO MpU3HAETCs (POPMUPOBAHUE OCHOB XMMUYECKON HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOM NEATEIbHOCTH YEIOBEKa U KakK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBON KyNbTypbl. C METOAMYECKOW TOYKH 3PEHHUS TAKON
IIOAXOA K OIPEACIICHUIO LIEJIEW N3YYEHUS MTPEAMETA ABJISIETCS BIIOJIHE OIIPABIAaHHBIM.

['maBHBIMH LIETSIMHU U3YYEHHS NpeaMeTra «XUMHs» Ha YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHus Ha 6a30BOM YPOBHE SBIISIOTCS:

dbopMHUpOBaHUE CUCTEMbl XMMUUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIC ITOHATHUSA,
(GyHIaMEeHTalIbHbIE 3aKOHbl M TEOPHUH XHMHH, OCBOCHHME S3bIKa HAayKH, YCBOEHHUE
U TMOHMMAaHHME CYIIHOCTH JOCTYNHBIX OOOOIIEHMH MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJIEHHE C UCTOPHEN MX PA3BUTHS U CTAHOBJICHMUS;

(¢opMupoBaHHE W pa3BUTHE MPEACTABICHUI O HAy4YHBIX METOJax IO3HAHUs
BEUIECTB M XMMHUYECKHMX pEaKIUi, HEOOXOAUMBIX [UIsl MNPUOOPETEHUs YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPOJIE,
B IIPAKTUYECKON U IIOBCEIHEBHOM XU3HU;
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pa3BUTHE YMEHUH M CIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM
U OOBACHEHHEM XHMHUYECKOIO SKCIEPUMEHTA, COOJIOJACHHEM NpPaBHJI O€30MaCHOIO
oOpaIreHus ¢ BeIeCTBAMH.

CopepxaTenbpHas XapakKTEpPUCTHKA LIEIEH U 3a1a4 U3y4EHUs IIPEIMETa B IPOrpaMMe
N0 XUMHHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH IPHOPUTETAMHU
B CUCTeMe cpeaHero o0iero oopazoBanusi. CeroiHs B MpernojaBaHuy XUMUU B OOJbIIEH
CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COAEpXaHUsl 00ydeHus,
OPHEHTHPOBAHHON Ha MOJATrOTOBKY BBITYCKHHMKa 00111€00pa30oBaTebHON OpraHU3alluH,
BJaJCIONIero He HaOOpoM 3HaHUM, a (QYHKUMOHAIBHOW TI'PaMOTHOCTHIO, TO €CTh
CHoco0aMM M YMEHUSIMH aKTUBHOTO TMOJIYYEHHS 3HAHUW U MPUMEHEHUSI UX B peasIbHON
’KU3HU JJIS1 PELIEHMs] IPAaKTUYECKUX 3aa4.

B otoii cBa3um mpu u3ydeHuM Ipeamera «XHMHUS» JTOMHHHUPYIOLIEE 3HA4YEHUE
IpUOOPETAIOT TaKKE LIEIH U 33J]a4H, KaK:

ajanrtanus oOydYaroIIMXCsl K YCIOBHMSM JUHAMUYHO pPa3BUBAIOLIETOCS MUpAa,
(opMupOBaHUE UHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K caM000pa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOATEILHOMY HNPHUHITHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHuE y 00yJaIOIIMXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHHUBEPCAJIbHOE 3HAUYECHME IS PA3JIMYHBIX BHJIOB ACSATEIBHOCTH: PEIICHHUS
npoOysieM, TOMCKa, aHaimM3a U o0paboTku  wHGOpMAIUU,  HEOOXOIUMBIX
JUTsl IpUOOPETEHUs OMbITA AEATENbHOCTH, KOTOPas 3aHUMAET BaXKHOE MECTO B MO3HAHUU
XUMHUHU, a TaKXKe JUJIS OLICHKHM C TMO3ULMKA SKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIMSHUS BEUIECTB U XMMHYECKMX IPOLIECCOB HA OPraHU3M 4YEJIOBEKa W IPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEJIbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTENW OOydaroluxcs: CIOCOOHOCTH CaMOCTOSTENbHO NPUOOPETATh HOBBIE
3HAaHUS [0 XMMUU B COOTBETCTBUM C JKU3HEHHBIMU NOTPEOHOCTSMM, HCIIOJIb30BaTh
COBpEMEHHbBIE HH(OPMaLIMOHHBIE TEXHOJIOTUH JIJISI TOMCKA U aHAJIM3a yUeOHOW U Hay4YHO-
NOMYJIAPHON MH(GOPMALMK XUMHUYECKOTO COACPKAHMUS,;

(opMHUpOBaHUE U pa3BUTHUE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTMYECKOIO
MBIIUIEHNS, HaOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPHU IUJJAHUPOBAHMM U MPOBEACHUM XUMHUYECKOrO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00y4YaAIOIUXCs YOS KIEHHOCTU B T'YMaHUCTUYECKON HAIIPABJIEHHOCTH
XHUMHH, €€ BaXHOM pOJIM B PEIICHUU TJ00ANbHBIX MPOOJEM palMOHAIBHOIO
IPUPOIONOJIB30BAHUS, IIONOJHEHUS DSHEPreTUYECKUX PpEeCcypcoB U COXpPaHEHUs
NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOT0 OTHOIICHMS
K TpPUPOJIE U CBOEMY 3I0pPOBbIO, a TaKKe MPUOOPETEHUS OMNbITa HCIOIb30BAHUS
MONyYEHHBIX 3HAHWUW Uil TPUHSATHS TPAMOTHBIX PEIIEHUH B CUTYaIUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBICHUSMHU.



denepanbHas paboyast mporpamma | Xumust. 10—11 knaccer (6a30BbIi ypOBEHb)

Ilerm w 3amaym  wW3ydeHUs TpenMera «XuUMHUS» TOIYyYWId TOIPOOHYIO
METOIMYCCKYI0 HMHTepIpeTanuio B pasaene «llmaHmpyembie pe3ysibTaThl OCBOCHHS
POrpaMMbl M0 XUMHH», TaKUM 00pa30oM 00ECIeUeHO YETKOE MPEJCTaBICHUE O TOM,
KaKue 3HaHUS U YMEHUSI UMEIOT MPSAMOE OTHOIIEHUE K peas3allii KOHKPETHOM 11eITH.

B ydeOHOM 1utane cpemHero oOiiero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJIMT B COCTaB NMpeaMeTHOM o0nactu «EcTecTBeHHO-HAYyYHBIE IPEAMETHI.

OO0mee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JISl M3YYEHUS XUMHUHU, — 68 YacCOB:
B 10 knacce — 34 yaca (1 gac B Hepenmo), B 11 kimacce — 34 gaca (1 yac B Hezieno).
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COJAEPXKXAHUE OBYUYEHUA

10 KVIACC

TeopeTnueckue 0OCHOBBI OPraHUYECKOM XUMHHU

[Ipenmer opraHMYecKO XUMHUU: €€ BO3HUKHOBEHHE, pa3BUTUE M 3HAYCHUE
B IMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHMYECKUX
coequHeHuii A.M. byrtnepoBa, ee OCHOBHbIE MOJIOKEHHS. CTPYKTypHbIE (HOPMYIIBI
OpraHMueckux BemectB. ['omosorusi, uzomepus. XuMUYECKast CBSI3b B OpPraHUYECKUX
COEAMHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBinenne o kiaccuukanuu opraHndyeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEAMHEHUHN (CHCTEMATH4eCKasi) U TPUBUAJIBHBIE HA3BAHUS BAKHEUIIUX
IPEICTaBUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpPUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M WX [PEBPALLCHUN:
O3HaKOMJIEHHE C O0pa3laMy OpPraHWYecKHX BEIECTB M MaTepHajaMd Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BELIECTB, HAOIIOIEHHE U  ONHMCAHHE
JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEIIECTB ITPH HArPEBAHUH
(rutaByieHue, oOyTJIMBaHUE U TOPEHHUE).

Yriesoaopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAa. MeTaH U 3TaH — NpoCTeHIIne
NPE/ICTABUTENIN AJIIKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (PEaKUUU 3aMelIEHUs
Y TOPEHMS ), HAXOXKJIEHUE B IPUPOJE, MOTYyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHM psA. OTHIEH W NPONWIEH —
MPOCTEHIIINE MPEACTABUTENMN AKEHOB: (PU3NYECKUE U XMMUYECKUE CBOWCTBA (peakuuu
TUIPUPOBAHMS, TAJOT€HUPOBAHUS, TUAPATALHUH, OKHCIECHUS U [OJIMMEPHU3ALUN),
IIOJIyYEHUE U IPUMEHEHUE.

Anxanuensl: OyrtanueH-1,3 u MerunOyraguen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus noimMepusauuu). IlomydeHue CHUHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBL: COCTaB M OCOOCHHOCTHU CTPOEHHS, TOMOJIOTUYECKUN psii. ALIETUIICH —
IPOCTEUIITNI TPEICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBA (peakUWH THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
IIOJIyYEHUE U IPUMEHEHUE.

Apensbl. beHnson: cocTas, cTpoeHue, PU3NUECKHE U XUMUYECKUE CBOMCTBA (PEaKINU
TaJIOTEHUPOBAaHUS U HUTPOBAHUs), MOJYYCHHE U NpUMEHEHUE. TOKCHYHOCTh apeHOB.
['emernueckass CBSI3b MEXKIY YIVIEBOJOPOAAMH, MNPUHAJICKAIMUMA K Pa3IdIHbIM
KJ1accam.

[IpupoaHbie UCTOYHUKHU YTIIEBOOPOAOB. [IpupoaHblil ra3 u nmonyTHbie HeTSIHBIC
ra3el. Hedth 1 ee mpoucxoxaenne. CriocoObl epepaboTku HeTH: MeperoHKa, KPeKUHT
(TepMuueckuii, KaTanuTUUecKuil), muponu3. I[IpoaykTel mnepepaboTku HedTH, HUX
OPUMEHEHHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yrojib M TNPOIYKTHI €ro
nepepadboTKu.
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OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEUIECTB W UX IPEBpAICHUN:
O3HAKOMJICHHE C 00pas3llaMHu IIacTMacc, KaydyKoB W Pe3uHbl, KouieKiuu «HedTb»
U «YTOJb», MOJAECIUPOBAHUE MOJICKYJ YIJIEBOAOPOJAOB U TaJOT€HOIIPOU3BOIHBIX,
MPOBEICHUE MTPAKTUUECKON pabOThI: MOTYyYECHHE STHICHA U U3y4EHUE €r0 CBOMCTB.

PacueTHble 3agaun.

Brraucnenust mo ypaBHEHHI0O XUMHUYECKON peaKkIuu (Macchl, 00beMa, KOJUISCTBA
HCXOJIHOTO BEIECTBA WM TPOJAYKTa PEaKIUM IO HU3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOTO U3 MUCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamue opranniecKue coenHeHus

[IpenenbHble OTHOATOMHBIE CIUPTHL.. METaHON M 3TaHOJ: CTpPOeHue, (pru3nuecKue
U XUMUYECKHUE CBOWCTBA (pEaklUMHM C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJAOPOJIAMH,
rOpeHue), NpuMeHeHrne. BonopoaHbie CBsI3M MEXAYy MOJEKylaMH crnupToB. JleiicTBue
METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHL. DTUICHIJIMKOJIb M TIULEPUH: CTpoeHue, (pusmyeckue
U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIIOYHBIMH METAJUIAMH, Ka4YECTBEHHAs
peakiisi HAa MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [Ipumenenue
[IIALIEPUHA U ATUJIIEHTIIUKOJIA.

@DeHOJI: CTPOCHHE MOJIEKYJIbI, (PU3UUYECKUE U XUMHYECKUE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue gpenona.

Anbnernasl. @opManbieru, aleTaabAeru: CTpOeHUEe, PU3NIECKUE U XUMUYECKUE
CBOMCTBA (peaKLUy OKUCICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKIIUN ), IOTYUECHHUE
Y IPUMEHEHUE.

OAHOOCHOBHBIE TpEE/bHbIE KapOOHOBbIE KHUCIOThl. MypaBbuUHas M YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMHUECKHE CBOMCTBRA (CBOMCTBA, 00IIIME /1JIs Kiacca
KHCIIOT, peakuus »Tepuukalnuu), TmoilyueHue u mnpumeHenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK IMPEICTAaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICILIMX KapOOHOBBIX KMCIIOT, UX MOIOIIIEEe JCHCTBUE.

CrnoxHble 3(pUpbl KaKk MPOU3BOAHBIE KAapOOHOBBIX KUCIOT. ['MApPOSU3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenune xupoB. bruogorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCUPUKalUs YriaeBoAoB (MOHO-, M- U TMOJHCAXapUibl).
['mroxo3a — mpocTelmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3HUUECKUE
U XUMUYECKUE CBOMcTBa (B3aumoneiictBue c¢ ruapokcugom Menu(Il), oxucienue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l), BoccTtanoBiaeHue, OpOKEHHE TIIFOKO3bI),
HaXOXKJEHUE B MpPUpOJIE, IPUMEHEHHE, Ononoruueckas poib. Porocunres. Opykrosza
KaK U30MEP IITFOKO3bI.

Kpaxman u wnemnono3a Kak npupoaHsle nomuMmepsl. CTpoeHHe Kpaxmaia
U nemwnronos3bl.  Pu3nueckue M XMMHMYECKHME CBOMCTBAa Kpaxmana (TMApoJu3,
KAueCTBEHHAs PEaKLUsl C HOJOM).

DKCnepUMEHTAIbHBIE METOABI U3YUYEHHUSI BELIECTB U UX MPEBPALLICHUI: IPOBEICHUE,
HAOJMIOJIEHUe M  OINHCAaHUE JEMOHCTPAMOHHBIX ONBITOB: TOPEHHE CIIHPTOB,
KAUECTBEHHbIE PEAKIUU OJHOATOMHBIX CHOUPTOB (OKUCJIEHUE HTaHOJa OKCHUAOM
meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEWUCTBHE TJMIEPUHA C THAPOKCUIOM
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menu(Il)), ampmernmoB (OKHCIIEHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)
u rugpokcugom wmeau(ll), B3ammopeiicTBHE KpaxMalla C HOAOM), IPOBEICHHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuernsbie 3agaun.

Brruucnenust mo ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00beMa, KOJIM4eCTBa
UCXOJHOTO BEIIECTBA WM TMPOAYKTa pEaKIMH IO W3BECTHBIM Macce, O00BeEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIICCTB MIIH MPOIYKTOB PEAKIIUH).

A30Tcoaep:Kalue OpraHuvdecKue coeJnHeHUs!

AMHWHOKHCIIOTBI KaK aM@OTEepHbIE OpraHUYeCKHe coeauHeHus. Dusndeckue
U XHMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha NpuMepe TIuIHHA). buojgorumueckoe
3HaUYeHHe aMUHOKUCIOT. [lenTuabl.

benku kak TpUpOAHBICE BBICOKOMOJCKYJSpHBIE coeauHeHHUsA. [lepBuyHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OelkoB. XUMHUYECKHE CBOMCTBA OCIIKOB: THUAPOJIN3,
JeHATypaIusl, KaueCTBCHHBIC PEaKIIUN Ha OCIIKH.

DKCIIepUMEHTAIbHBIE METOIbI U3YUCHUS BEIIECTB U UX MIPEBPAILICHUIN: HAOIIOICHNE
¥ ONKCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OEIKOB TpH HarpeBaHUH,
IBETHBIC PEAKIIUU OEITKOB.

BricoKkoMO0JIeKYJ/ISIPHBIC COCAMHEHUA

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHD NOJMMEPU3ALIMN, CPENHS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METONBI CHUHTE3a BBICOKOMOJIEKYISPHBIX COEAMHEHHWU — MOJMMEpPHU3ALU
Y TTOJIMKOH/ICHCALIHSL.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHMsS BEUIECTB M MX [PEBpALICHUN:
O3HaKOMJICHHE C 00pa3llaMu TPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIacTMAce,

Kay4yKOB.

MexnpeaMeTHbie CBA3H

Peanuszanuss MeXIpeIMETHBIX CBSI3ed IpPU HU3YYEHUH OPraHUYECKOHM XHUMHUHU
B 10 Ky1acce oCcylIECTBIIIETCS YEpE3 UCIIONBb30BAHNE KAaK OOLINX €CTECTBEHHO-HAYyYHBIX
HNOHATUN, TaK M MOHITHM, SBISIOLUIMXCS CUCTEMHBIMU JJIsl OTAEIbHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1111e ecTeCTBeHHO-HAYYHbIE TIOHATHS: SBICHUE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIu3, CUHTE3, KiIaccUu(PUKanus, MePpUOUYHOCTb, HAOJIOJCHHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE.

®uznka: Marepus, YHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHM
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI U €ANHUIIBI UX U3MEPEHHUSL.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
(dboTocuHTE3, OMOJOrNYECKH aKTUBHBIEC BeleCTBA (OEJIKH, YTI€BOIbL, JKUPbI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE MOPOJbI, MOJIE3HBbIE HMCKOMAEMble, TOILIUBO,

pecCypchl.
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Texuonorus: IMUIICBLIC IPOAYKTBI, OCHOBBLI PAIMOHAJIBHOI'O IIHMTAHWA, MOIOIIHUC
CpeacCTBa, JCKAPCTBCHHBIC U KOCMCTHYCCKUC ITPCIIapaThl, MaTCPpHAJIbl U3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KUIIACC

OBIIIASA N HEOPTAHUNYECKASA XUMUA
Teopernyeckue 0OCHOBbI XUMHUU

XuMudeckuit sneMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTuueckue YpPOBHHU, MOIYPOBHU. ATOMHBIE OpOUTAIH, S-, pP-, d- DJIEMEHTHI.
Oco0eHHOCTH pachpeeeHHs FIEKTPOHOB M0 OpOUTAISIM B aTOMAaxX 3JIE€MEHTOB MEPBBIX
YeThIpeX MEePUOI0B. DIEKTPOHHAS KOH(UTypallKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DSJIEMEHTOB
JI.N. MenneneeBa. CBs3b IepuOAHYECKOro 3akoHa M llepuogmueckoil cucTeMbl
xuMuueckux 3yeMmeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH M3MEHCHHsSI CBOMCTB XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX WMH
MPOCTBIX M CJIOXKHBIX BEIIECTB MO TpyNmnaM U NEepuojaM. 3HAUYCHHUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMUYECKasi CBS3b. BUIbI XUMHUYECKOH CBsI3U (KOBaJICHTHAs
HEMoJIsIpHAsT U TOJSIpHAas, HOHHAs, MeTauimdeckas). MexaHu3mbl 00pa30BaHUS
KOBaJICHTHOM XMMHUYECKOU CBs3U (OOMEHHBIN M JTOHOPHO-aKIIENTOPHBIN). BogopoaHas
CBA3b. BaeHTHOCTh. DIeKTpoOoTpULATENBHOCTh. CTeneHb OKuciaeHus. VIoHbI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB
OT THUIMA KPUCTAJUTMUECKON PEIIETKH.

[TonsTre o qucnepcHbIX cucreMax. ICTUHHBIE U KOJUIOUIHBIE PacTBOPBI. MaccoBast
JIOJIsL BELIECTBA B PacTBOPE.

Knaccudukamus Heopranmdeckux coequHeHuil. HomeHkmaTypa HeOopraHudecKux
BelleCTB. ['eHeTmyeckas CBSI3b HEOPraHMYECKUX  BEHIECTB, NPUHAJICKAIINX
K pa3JIMYHbIM KJIaccam.

Xumuueckas peakiusi. Kinaccupukanus XMuMUUECKUX PeaKkuii B HEOPraHUUECKOU
U OpPraHMYECKOM XMMHUHU. 3aKOH COXpPaHEHHsS MAacChl BEIIECTB, 3aKOH COXPaHEHUS
U TIPEBpAICHUS SHEPTUU NIPU XUMUUECKUX PEAKIUSX.

CKOpoCTh peaklii, €€ 3aBUCHUMOCTh OT pas3iuyHbIX (akTopoB. OOpaTUMbIe
peakuuu. XUMHA4YECKOe paBHOBecHe. DAKTOPBI, BIHSIOIINAE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

DnekTponuTudeckas auccoranusa. CuiabHble W ciabple smekTponuThl. Cpena
BOJHBIX PAcTBOPOB BELIECTB: KHUCJAsA, HEWTpalibHAasl, IIeJouHas. Peakuuu HOHHOIO
obMmeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.
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OKCIEpUMEHTAIbHBIE METOAbl MW3YYEHHs] BEIIECTB M HUX [PEBPALLCHUN:
nemoHcTpauus Tabmun  «llepuoanueckas cuctemMa  XMMUYECKUX  3JIEMEHTOB
JAW. MenneneeBa», M3ydyeHUE MOJENEH KPHUCTAJUIMYECKUX PELIETOK, HAOII0JEHUE
U ONUCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHA
BOZOpOZA B NPUCYTCTBUM KaTalau3aropa, OIPEIAEICHUE CpPelbl pacTBOPOB BEILECTB
C MOMOIIbI0 YHMBEpPCAIBHOI'O HMHJMKATOpPa, PEakMd HOHHOIO OOMeEHa), MpOBElEeHUE
MPAKTUYECKON paboThl «BnusiHUE pa3iIuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOH
peaKkuum».

Pacuernsie 3anaun.

Pacuersl mo ypaBHEHHMSM XMMUYECKUX PEAKLHI, B TOM YHCIE TEPMOXUMHUUYECKUE
pacyeTsl, pacyeThl C UCIIOJIb30BAHUEM ITOHATHS «MACCOBas OJIsI BEILIECTBA.

Heoprannyeckass Xumus

Hemeramnel. Ilonoxenue nHemeramnoB B Ilepuonnueckom CUCTEME XUMHMYECKHX
anemenToB [[.M. MenaeneeBa u 0COOEHHOCTH CTpOeHUST aTOMOB. DU3NUECKHE CBOMCTRA
HEMETA/UIOB. AJIOTpONHS HEMETAJIOB (HAa mpuMepe Kuciopona, cepsl, dochopa
U yIJIepojia).

XUMHUYECKHE CBOWCTBA BaKHEHINIMX HEMETaJUIOB (TajoreHoB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCUJIOB, KUCIOPOACOJAEPKAITUX
KHUCJIOT, BOAOPOJAHBIX COSUHEHHUI).

[IpumeHeHne BAXKHENIIINX HEMETAJJIOB U UX COCIMHEHMUI.

Meramnsl. 1lonoxenne MeramoB B llepuonnueckod cUCTEME XMMHUYECKHX
sanemenToB JI.. MenneneeBa. OCOOEHHOCTU CTPOCHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOme  ¢u3mueckue  cBoiictBa  MeTawioB.  CIulaBel  METaJlIOB.
DJIEKTPOXUMHUYECKUAN AT HANPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPHM, Kalui, KadbllUid, MarHuu,
ATIOMUHUM, IIUHK, XPOM, JKEJI€30, M€JIb) U UX COCTUHCHUH.

OO6mue cnocoObl mosiydeHus: MeTalioB. [IpumMeHneHre MeTasioB B ObITY U TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJbl U3YYEHHUSI BEUIECTB U UX MPEBPALLCHUN: U3yUYCHHUE
Kowteknuu ~ «Mertanmiael W CIIaBbl»,  00pas3lmoB  HEMETAIOB,  pPeEIICHUE
AKCIIEPUMEHTAIbHBIX  3a7a4, HaOJIOJEHHWE ¢  ONHUCAHUE JICMOHCTPAIIMOHHBIX
U J1abOpaTOPHBIX OMBITOB (B3aWMOJICHCTBHE THJPOKCHUJIA ATIOMHUHUS C PAaCTBOPAMHU
KHUCJIOT U IIEJ0YEeH, KaUeCTBEHHBIE PEaKIIMU Ha KAaTUOHBI METAILJIOB).

PacueTHble 3a1aun.

Pacuersl Maccel BemecTBa WM 00beMa Tra30B 110 HM3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, PACUETHI
Macchl (00ObeMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEIICCTB
MMEET IPUMECH.

XuMus ¥ KU3Hb. MexnpeaMeTHbie CBA3H

Ponpr xumuu B oOecriedeHUM HKOJIOTMYECKOM, DHEPreTUYECKOW U THUIIEBOU
0€30MmacHOCTH, Pa3BUTUU MeAUIMHBL. [IoHATHE 0 HAYYHBIX METOaX MMO3HAHUS BEUIECTB
Y XMUMUYECKUX PEAKIIUH.
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[IpencraBinenus 06 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOTYYCHUS
BAOKHEUIIINX BEILIECTB.

YenoBek B MUpeE BEIIECTB U MAaTEpUaAIOB: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEpUalbl,
KOHCTPYKLIMOHHBIE ~ MaTepuasbl,  KpacKM,  CTEKJIO, KepaMHMKa,  MaTepHalbl
JUIS 3JEKTPOHUKH, HAHOMATEepUaJIbl, OpraHU4YeCKIEe U MUHEPAJIbHBIE YI0OpEHHUS.

XuMusg W 3J0pOBbE YEJIOBEKA: IIpaBUja MCIHOJIB30BAHUS  JIEKAPCTBEHHBIX
npenapaToB, NpaBwia OE30MACHOTO HCHOJIb30BAHMUS MPEMAPATOB OBITOBOM XHMHUU
B IOBCETHECBHOM KU3HU.

Peanuzauust MeXOpeIMETHBIX CBSI3ed MpU M3YUYEHUHM OOUIEH M HEOpraHU4ecKOu
xuMuu B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK W IIOHATUM, SBIIIIOLIMXCS CHUCTEMHBIMM JUIA OTAEIbHBIX
IIPEAMETOB ECTECTBEHHO-HAYYHOI'O I[TUKJIA.

OO011re ecTeCTBeHHO-HAYYHbIE IOHATHSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KJacCH(PHUKAIUs, TEePHUOJUYHOCTh, HAONIO/IEHUE, SKCIIEPUMEHT,
MOZCIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepus, YHEPIUsl, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl,
paZloaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEIMYMHBI U €IUHUIBI UX U3MEpPEHUS,
CKOPOCTb.

buonorus: kieTka, opranusM, 3Kocucrema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasibl, TOpHbIE MOPOJBI, IOJE3HbIE HCKONAaeMble, TOIUIMBO,
pECYpCHL.

TexHomorusA: XWMUYECKas MPOMBIIUIEHHOCTb, METAJUIYPIrUs, HPOU3BOJICTBO
CTPOMTEINIbHBIX  MaTEpPHaJOB, CEJIbCKOXO3SIMCTBEHHOE IIPOM3BOJACTBO,  IHILEBAs
MIPOMBIIIJIEHHOCT, dbapmaneBTHYeCKast IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  IIPENaparoB, I[POU3BOACTBO  KOHCTPYKLIMOHHBIX  MAaTe€pUalIoB,
JJIIEKTPOHHAS IIPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOITUMHUCS
nporpaMM  cpeiaHero oOmiero o00pa3oBaHHs  (JUYHOCTHBIM, MeETalpeaMETHBIM
U npeaMeTHbiM). HaydHo-meToaumyeckoil OCHOBOM il pa3pa0OTKU IUIAHUPYEMBIX
pe3yJbTaTOB OCBOEHUS MPOrPAMM CPEIHEro OOLIero oOpa3oBaHus SIBISIETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

JIMUHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBMM € CHCTEMHO-AESATEIBHOCTHBIM TMOIXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHus BbIIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCUMCKON TPAXKIAHCKOM UJAEHTUYHOCTH  —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEIEIICHUIO;

HaJIMYK€ MOTUBAILIUU K O0yUYEHUIO;

LIEJICHANIPAaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUN JHWYHOCTH Ha OCHOBE
KJIIOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaauINil 0a30BOM HayKU XUMMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromIMXCSl PYKOBOJCTBOBATbCSI B  CBOEH
JEATEbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IPUCYIIUMHU LETOCTHOU CUCTEME
XUMHUYECKOTro 00pa30BaHMS;

HaJIMYK€ TPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTH LI€JIN
Y CTPOUTH )KU3HEHHBIE IIAHBI.

JIngHOCTHBIE PE3YNIbTAThl OCBOCHUS IIPEAMETA «XUMUSD» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHTATENbHON JEATEIbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHMH,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMH U UACAIAMH POCCUHCKOTO
Ipa)XIaHCKOT0 OOIIECTBa, MPUHIATHIMU B OOILIECTBE HOPMAMH U MPABUJIAMU MOBEICHUA,
CIOCOOCTBYIOIIMMHU MPOIIECCAM CaMOIO3HAHUSI, CaMOpPa3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHHUS TMYHOCTU OOYHArOIINXCS.

JIMYHOCTHBIE ~ pE3yJIbTaTbl  OCBOCHUS  INpeaMera  «XUMHSD)»  OTpaxkaroT
C(OPMHUPOBAHHOCTH  OIBITA TIO3HABATEIBHOM M  NPAKTUUYECKOW JAEATEIHLHOCTH
00 yJaroUIMXcs MO peain3alry MPUHSITHIX B OOIECTBE LIEHHOCTEH, B TOM UKCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIMTAHUSA:

OCO3HAHUS OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH,
YBOKCHUSA K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS O COLMAIBHBIX HOpMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIHHOCTH MPU CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX M TO3HABATEIBHBIX 3a/]a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEpPHMEHTOB;
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CIOCOOHOCTY MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS], JJOTUKY U apryMEHTBI
JPYIUX MPHU aHAJIM3€ Pa3JIMYHbIX BUJIOB y4€OHOU NIEATEIbHOCTH;

2) NaTPUOTUYECKOIr 0 BOCIIUTAHUS:

IICHHOCTHOTO  OTHOILIEHUSI K HMCTOPUYECKOMY M  HAyYHOMY  HaCIEIUI0
OTE€UECTBEHHON XUMUU;

yBaXEHUSI K TIpollecCy TBOpYECTBA B 00JIACTU TEOPUUM M MPAKTUYECKOTO
NPUMEHEHUS XHMHH, OCO3HAHWS TOTO, YTO JOCTIDKCHHS HAayKH €CTh pPe3yJbTar
JUTMTEITLHBIX HAOJIOICHUM, KPOTIOTIMBBIX IKCIIEPUMEHTAIILHBIX MMOUCKOB, ITOCTOSTHHOTO
TpyJa y4EHBIX U MIPAKTUKOB;

WHTEpEeCca M TO3HABATEIHHBIX MOTHBOB B TIOJYYCHHH W TOCIEIYIOIIEM aHaIn3e
uH(}OPMAITIH O TTEPEIOBLIX TOCTIKEHHSIX COBPEMEHHOW OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS

HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMS;

CIIOCOOHOCTH OIICHWBATh CHUTYaIlUW, CBS3aHHBIE C XUMUYECKHMH SIBICHUSIMH,
Y IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH HA MOPAThHO-HPABCTBEHHBIC HOPMBI
U IIEHHOCTH,

TOTOBHOCTH OIICHHBATh CBOE MOBEJACHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUIN ITUX MOCTYIKOB,;

4) popMupoBaHusi KyJbTYPbI 310POBb:

MOHUMAaHMS [IEHHOCTEH 3/10pOBOI'0 U 0€30MacHOro 00pasa *KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY | TICHUXHYCCKOMY
310pOBBIO;

coOmoieHns TmpaBuwil 0O€30MacHOro OOpalleHus C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU EATEILHOCTH;

MOHWMAaHUS [IEHHOCTH TPaBWUJI WHIUBUYATLHOTO U KOJUIEKTUBHOTO O€30I11acHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOUIUX 3TIOPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS TIOCJICJICTBUM W HEMPUATUS BPEAHBIX TMPUBBIYEK (YHmOTpeOIeHUs
QJIKOTOJI51, HAPKOTHUKOB, KYPEHUS);

S) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKON e TENHHOCTH,
OOIIECTBEHHO IMOJIC3HON, TBOPUECKON U IPYrUX BUIAX AEATEILHOCTH,

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUUYECKHUX 3a/lay COIUAIbHOU
HAIPABJIICHHOCTH (B paMKaxX CBOETO Kjacca, IKOJIbI);

UHTEpeCa K TMPAKTUYECKOMY M3yYEHHIO Tpodeccuil  pas3MyHOro  poja,
B TOM YHCJIC HA OCHOBE IPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMHUH,

YBOXCHUS K TPYY, JIOSIM TPYy/Ia U Pe3yJIbTaTaM TPYIOBOU AeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIWBHIYAIBHON TPACKTOPUH OOpa30OBaHMSI,
Oynymiet mpodeccuu W peanu3aniid COOCTBEHHBIX >KU3HEHHBIX IIJIAHOB C Y4E€TOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHUHU, HWHTEPECOB M MOTPEOHOCTEH
oO111ecTBa;
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6) 3K0JIOrN4ecKOoro BOCIUTAHMS

AKOJIOTUYECKH 11€7IeCOO0pPa3HOr0 OTHOUIEHUSI K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3€MJIE;

NOHUMAaHUsl TJIOOATBHOTO  XapakTepa OSKOJOTMYECKHX MpoO0JieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOAHON U COUMATBHON CPEJIbL;

OCO3HAHMS HEOOXOJUMOCTH HCIIOIB30BAHMS JOCTHKCHUN XUMHUU IS PEIICHUS
BOIIPOCOB PALIMOHATIBLHOTO TPUPOAOTNOJIb30BAHUS;

AKTUBHOI'O HENPUATHS AEUCTBUU, MPUHOCIIIUX BPEN OKPYNKAIOUIEH NPUPOJHOU
cpele, YMEHHUS TPOTHO3UPOBATh HEOIATOMPHUITHBIC DSKOJIOTHYECKUE TMOCIICICTBUS
MPEANPUHUMAEMBIX I€MCTBUM U MPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO IKOJOTMYECKOTO MBIIUJIEHUS, 3KOJIOTHYECKOM KYJIbTYPHI,
OMbITA JIEATEIBHOCTH 3KOJOTMYECKOW HANPAaBJIECHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
UMHU B I03HABATEbHOM, KOMMYHUKAaTHBHOM M COIIMAJIBLHOM MPaKTHKE, CIIOCOOHOCTH
¥ YMEHHSI aKTUBHO TIPOTUBOCTOSTH HICOJIOTHU XeMO()oOu;

7) 1eHHOCTH HAYYHOI O MIO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKHU;

MOHUMAaHUs Crenu(UKU XUMHUHA KaK HAyKH, OCO3HAHUS €€ poJid B POPMUPOBAHUU
palMOHAILHOTO HAYYHOIO MBIIUICHUS, CO3JIaHUM  IEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYKarIIeM MHUpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEW U PEeIIeHUH MPoOIeM COXpaHEHHUs MPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUHU JJIsl COBPEMEHHOM ITUBUIIN3AIMU: B €€
TYMaHUCTUYECKON HAINpaBICHHOCTH W BAXXKHOM pOJIM B CO3JaHWH HOBOW 0a3bl
MaTepUaIbHON KYJIbTYPhI, PEHICHWU TJI00abHBIX MPOOJEM YCTOWYHUBOIO Pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, YHEPICTUUCCKOM, ITUIIIEBON M SKOJIOTMISCKON OC30IIaCHOCTH,
B Pa3BUTUHM MEAMIIMHBI, OOCCIICUCHWU YCIIOBUU YCHEIIHOTO TPyAa W JKOJIOTUYECKH
KOM(OPTHOM KU3HU KAXKJIOT0O 4iieHa O0IECTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHUMAHUSI CYIIIHOCTH METOJOB MO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh IMOIydaeMble
3HAHUS JUJIS aHaliM3a U OOBACHEHUS SIBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOSAIINX
B HEM WM3MEHEHUMN, YMEHHs JeslaTh 00OCHOBAaHHBIE 3aKJIIOUECHUS HAa OCHOBE HAyYHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TIOYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENILHO UCIOJIb30BaTh XUMUUYECKUE 3HAHUS JJI PEIICHUS
po0JieM B peaibHbIX KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM NS TENbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHHMI MO XMMHUH B COOTBETCTBUHU C >KHU3HEHHBIMH
MOTPEOHOCTSAMU;

UHTEpPECa K OCOOEHHOCTSM Tpyda B pasnu4HbIX cdepax mnpodheccruoHaTIbHOMI
NeATeIbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHUS Y4eOHOro peaMeTa « XUMUs» Ha YPOBHE
CpeIIHero o011ero oopa3oBaHus BKIIOYAOT:

3HaYUMBbIe 1151 (POPMHUPOBAHHSI MUPOBO33PEHHU S 00YHAFOIIMXCSI MEKTUCIUILTMHAPHBIE
(MexnpeaMeTHbIE) OOIEHAyYHbIE TOHSATHS, OTPAXKAIOIIME MEJIOCTHOCTh HAYYHOU
KapTHHBl MHUpa U CHenuuKy METOJOB TMO3HAHHWS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIECTBO, HEPrusi, SBJICHHE, MPOLECC, CUCTEMa, HaydHbI (akT,
IOPUHLIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeAO0BaHUE, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAIbHbIE y4yeOHble JeMcTBUS (MO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE,
perynasTUBHBIE), oOecrneunBarone QGopMupoBaHue (YHKIIMOHAIHLHOW TPaMOTHOCTHU
U COLMAIbHON KOMIIETEHIIUN 00yYaroInXCs;

CHOCOOHOCTh O0OYYaIOUIMXCS HCIIONIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIC YUEOHBIE IEUCTBHUS B MO3HABATEIbHOU
Y COLMAIBHOM MTPAKTHUKE.

MeranpenMeTHble  Pe3yJbTaThl  OTPaXKalOT  OBJIAJICHWE  I[103HABATEIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYISITUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU JIEHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBbIe JIoruueckue 1eMCTBUA:

CaMOCTOSITEILHO (hOPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEACIATh LEJH ACATEIbHOCTH, 3a7aBas TapaMeTphbl M KPUTEPUHU UX JTOCTHXKCHUS,
COOTHOCHUTD PE3YyJIbTATHI AEATEILHOCTH C TOCTABICHHBIMU LEISIMU;

HCIIOJIb30BaTh MPU OCBOCHUHN 3HAHUI TTPHEMBI JIOTHYECKOT O MBIIIJICHUS — BBIJCIATh
XapaKTepHbIE MPU3HAKA MOHITUW M YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIME TTOHATHS IS OOBSICHEHUS OT/ICTbHBIX (DAKTOB U SIBIICHUM;

BBIOMpPATh OCHOBAHUS U KPUTEPHUH ISl KIACCH(UKAIMK BEMIECTB U XUMHYECKUX
peakuui;

yCTaHABJIMBAaTh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEX1Y NU3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUYECKHE pacCyXACHUs (MHIyKTUBHBIC, JICIYKTUBHBIC, IO aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTHM M TMPOTUBOPEYMS B pPacCMaTPUBAEMBIX SIBJIICHUSX,
(GhopMYyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

IPUMEHATh B TIPOIECCE IIO3HAHUS, HCIOJIB3YEMbIE B XHMHH CHMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, ITPEOOPA30BBIBATh MOJIEIBHBIC IIPEICTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas ¢GopMmysa, YpaBHCHHE XHMHYCCKOM pEaKIuh —
IIPH PEIICHUN y4eOHBIX TTO3HABATEIBHBIX U MPAKTUYSCKUX 3a/1a4, IPUMCHSTh Ha3BaHHBIC
MOJIEJIbHBIE TPEJCTABICHHS U1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMbIX
BEIIIECTB U XUMUYECKUX PEaKIIHil.
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Bba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOTr'O IO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHA;

dbopMynMpoBaTh LETHM W 3aJa4d HMCCIIEIOBAHUS, HCIIOJb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI 711 JOPMUPOBAHUS THIIOTE3bI IO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXJICHUN;

BJIa/IE€Th HABBIKAMH CaMOCTOSITEIbHOTO MIJIAHUPOBAHMS U ITPOBEICHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBAaThH YMEHUs HaOdoAaTh 3a XOAOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3MPOBAaTh €ro pe3yabTaT, (OpMYyIUpOBaTh 000OLIECHUS
U BBIBOABl OTHOCHUTEIHLHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEHAOBAHUS, COCTABISATH
00OCHOBAaHHBIN OTYET O TIPOACIIAHHON PadoTe;

MPUOOPETATH OMBIT YICHUYECKOW MCCIEA0BATEIbCKON U MPOSKTHOM JESITEILHOCTH,
IPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIbBHOMY MOMCKY METO/IOB PEIICHUS
MPAKTUYECKUX 337a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B ITO3HAHHUS.

Pabora ¢ undopmanmeii:

OPHUEHTHUPOBATHCS B PA3UYHBIX HCTOUYHUKAX HH(POpPMAIMK (HAYYHO-TOMYJIApHas
JUTEpaTypa XUMUYECKOTO COJIEpKaHMsl, CIPaBOYHBIE 1MocoOus, pecypchl MHTepHeTa),
aHATM3UPOBaTh WH(GOPMALIMIO Pa3TMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHIECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(GopMyIupOBaTh 3aMPOCHl U MPUMEHITH PA3TUUHBIE METO/IbI MPU TTOUCKE U OTOOPE
nHpopManmu, HeoOOXOIMMOM IS BRIMIOJHEHUS YISOHBIX 3a7a4 ONPESICHHOTO THIIA;

npuoOpeTaTb  ONBIT  MCHOJNb30BaHMS — HMH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNIbHYIO0 (hOpMY MpeCcTaBleHUs WH)OpMaIuu
(cxembl, rpauKH, TUarpaMMbl, TAOJIMIIbI, PUCYHKHU U APYTHUE);

UCTIOJIh30BaTh HAyYHBIA SI3BIK B KAueCTBE CPENCTBA MPH PadOTe C XUMUYECKOU
uH(pOpMaUeil: TPUMEHATh MEXIPEAMETHbIE ((PU3NUECKHE U MAaTeMaTHUYECKHUE) 3HAKU
¥ CUMBOJIBL, (hOpMYIIbI, a00peBUATYPhl, HOMEHKIIATYPY;

UCIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBa
HarJIJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIIbHBIC y‘leﬁﬂble I[CﬁCTBHﬂ:

3aaBaTh BOINPOCHI MO CYIIECTBY OOCY)KJaeMOH TeMbl B XOA€ Juajora
W/WTW  JUCKYCCHM, BBICKA3bIBaTh HACH, (OPMYIHPOBATH CBOM  IMPEIIOKCHUS
OTHOCHUTEIIHO BBITIOTHEHUS MPEAJIOKECHHON 3a/1a4H;

BBICTYNaTh C TIpe3CHTAIMeld pe3ybTaTOB IIO3HABATEIBLHOW JCATEIHLHOCTH,
MOJTYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TPU BBITIOJHEHHUH
XUMHUYECKOTO DKCIIEPUMEHTa, MPAKTHYSCKOM padOThl IO MCCIACAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaju3aluu y4eOHOro mpoekTa U (OPMYITUPOBATH BHIBOJBI
1o pe3yibTaTaM TPOBEICHHBIX HMCCICAOBAHMI MYTEM COTJIACOBAHMS TO3UIUH B XOJ€
00CYXeHUS U OOMEHA MHEHUSIMHU.

19



denepanbHas paboyast mporpamma | Xumust. 10—11 knaccer (6a30BbIi ypOBEHb)

PerynsiTuBHBbI€ YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBHUA

CaMOCTOATENFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IO3HABaTEIbHYIO
NeSTEeNbHOCTh, OINpEeAeNsisl €€ IeMd U 3aJadd, KOHTPOJHUPOBAaTH M IO Mepe
HEO0OXOJIMMOCTH KOPPEKTUPOBATH IIPe/IjIaraeéMblid aITOPUTM JEHCTBUN TIPU BBITIOJTHEHUHN
y4eOHBIX U HUCCIENOBATEIbCKUX 3aj1a4, BhIOMpaTh HamOosee »(h(PeKTUBHBIN CrIocod Mx
PEIICHUS C YIETOM IMOJTYYCHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJIATH CAaMOKOHTPOJIb CBOEH JESATEIHbHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIIEHKH.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHHS MPOTrpaMMBbl CPEAHEro 0O0IIero oOpa3oBaHUs
N0 XUMHUHM Ha 0a30BOM YpPOBHE OPHUEHTHPOBAHBI Ha 00ECleYEHUE MPEUMYILECTBEHHO
o011eo0pa3zoBaTeNbHON U 00K YIBTYPHOM MOArOTOBKY 00y4aromuxcsi. OHM BKIIIOYAIOT
cnenuduueckue A ydyeOHOro mpeaMera «XUMHs HaydHble 3HAHUS, YMEHUSA
U criocoObl ACMCTBUIN 110 OCBOSHUIO, MHTEPIIPETALIMN U IPEOOPa30BAHUIO 3HAHUH, BUIBI
JEATENbHOCTU MO IMOJYYEHUI0 HOBOTO 3HAaHWA M NPUMEHEHUIO 3HAHUU B Pa3IMUHBIX
y4E€OHBIX U peaJbHBIX JKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C XuMuen. B mporpamme
10 XMMUHU MPEAMETHBIE PE3YIbTAThI PEACTABIEHBI 110 TOAAM U3YUEHHUS.

K koniy o0yuyenuss B 10 kjacce npeaMeTHble pe3ysbTaThl OCBOEHHUS Kypca
«Opra"nuyeckasl XUMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTb MPEJICTABICHUI O XUMUYECKOW COCTaBIISAIOIEH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHUpA, pOJM XUMUM B [IO3HAHWHU SIBICHHM MPUPOJIBI,
B (QOpMHpPOBAaHMHM MBIIJICHUSI W KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIHHOU
IpPaMOTHOCTH, HEOOXOIMMOM MJisi pelIeHUs MPAKTHUYECKUX 3aJad M 3KOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO M MIPUPOIHOI CpEe;

BJIQ/ICHUE CUCTEMON XMMUYECKHUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOIOJIATAFOIIIHE
NOHATUA (XMMHUUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHas O0OJOYKa aToMa, MOJIEKYIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTYpHas ¢opMyia
(pa3BepHyTas U COKpaIlleHHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YTIIEPOIHBIMI
CKeJeT, QYyHKIMOHAIbHAS IPYIIA, PaIUKall, U30MEPHsL, U30MEPbI, TOMOJIOTMYECKUHN PAL,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOAECPKALIUME COCOUHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COSAMHEHUS); TEOPUU U 3aKOHbI
(Teopust cTpoeHus opranndeckux Bemiects A.M. bytiepoBa, 3aK0H coXpaHEeHHsI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUU; MUPOBO33pEHUECKHIE 3HAHUS,
JIEKAIME B OCHOBE IMOHMMAHMS NPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHUX SIBJICHMI,
(dakTomornyeckue CBEACHHUS O CBOWCTBaxX, COCTaBe, IOJY4YEHHH U O€30lacHOM
UCTOJb30BAaHUM BaXXHEHIIMX OpPraHUYECKUX BEHIECTB B OBITY W MPAKTUYECKOU
NesTENbHOCTH YEIOBEKa;
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c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
yCTaHABJIUBaTh HUX  B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME  TOHSTHUSA
IIPU ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUI OPraHUYECKUX COCIUHEHMII;

chOpPMUPOBAHHOCTh ~ YMEHUW  HMCHOJB30BaTh  XUMHUYECKYI0  CHUMBOJIUKY
JIJIS1 COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIieHHOM ) popMyi
OpraHUYEeCKUX BEIIECTB M ypaBHEHUW XUMHMUYECKUX PEaKIHMM, W3rOTaBJIUBATh MOIEIH
MOJIEKYJI ~ OpraHMYeCKMX  BEHIECTB IS  WUIIOCTPAUUM  UX  XUMHUYECKOIO
Y MIPOCTPAHCTBEHHOI'O CTPOEHUS,

C(OPMHPOBAHHOCTh ~ YMEHUW  YCTaHABIMBATh MPHUHAJICKHOCTh  H3YUEHHBIX
OpPraHMYECKUX BEIIECTB MO0 UX COCTABY M CTPOCHUIO K OINpPEACIICHHOMY KJacCy/Tpyrre
coeMHEHU  (YrJeBOAOPOAbl,  KHUCIOpOI W a30TCOJIEpKalllu€  COEAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHHUS), JaBaTh KM Ha3BaHWsl 10 CHUCTEMATHYECKOU
HoMeHknarype (IUPAC), a Ttakke NpUBOOUTH TPUBUAIBHBIE HA3BaHHUS OTIEJIbHBIX
OpPraHNYeCKUX BEUIECTB (ITUJICH, POITUIIEH, alleTHIICH, STHUJICHTJIMKOIIb, TJIUIEPUH, (DEeHOI,
dbopmaibeTu1, aneTanbAerHl, MypaBbUHAs KHUCJIOTA, YKCYCHAasi KHCJIOTa, OJIEUHOBAs
KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, EeJUT0I03a, TJIUIUH);

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIIATh BUAbI XUMUUECKOUN CBSI3M B OPraHUYECKUX
COEIMHEHUAX (OJMHAPHBIEC U KPATHBIE);

chOpMUPOBAHHOCTh ~ YMEHHUS TPUMEHSTh  TOJIOKEHHUS TEOPUU  CTPOCHUS
oprannueckux BemniectB A.M. bytinepoBa s OOBsICHEHUS 3aBUCMMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHM XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (pu3nueckue u
XUMHUUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (MeTaH, 9TaH, dTWIEH, NMPOMWIEH, aleTuiaeH, OyraaueH-1,3, MeTmiIOyTaaueH-
1,3, OeH30y, METaHOJ], 3TaHOJ, ATWJIEHTJIMKOJb, TJIMIEPUH, (EHOJI, aleTaabICTHu/I,
MypaBbHUHAsI M YKCYCHasi KHUCJOTHI, TJIIOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTA), WUIIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIY HUMU YpPaBHEHUSIMU
COOTBETCTBYIOIUX XUMHUECKUX PEAKITUN C UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh WCTOYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIM Ta3, yrojib), CIOCOOBI MX MEPEPabOTKH M MPAKTHIECKOE
pUMEHEHUE TTPOYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOIUTH BEIYUCICHHUS IO XUMUYECKUM YPaBHEHUSIM
(Maccel, oObeMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA MJM TPOJAYKTA PEAKIUU
M0 W3BECTHBIM Macce, O00BbEMY, KOJMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB
WM MIPOYKTOB PEAKIIUHN);

c(hOpMUPOBAaHHOCTh YMEHHUU BJIAJACTh CUCTEMOH 3HAHMK 00 OCHOBHBIX METOAAX
HAay4YHOT'O TMMO3HAHUS, UCIOJIb3YEeMbIX B XUMHH MPU U3YYCHUH BEUIECTB U XUMHYECKUX
SABJICHUN (HAOJIOACHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJICTUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIC XMMUUYECKUE 3HAHUS JJIA MPUHSITUS PEUICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYaIlUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;
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c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJA TIOJH30BAHUS XUMHUYECKOU
MoCy 10 1 1a00paTOPHBIM 000PYI0BAHUEM, a TAKXKE ITpaBUiIa OOpaIlleHUs C BEIIECTBAMU
B COOTBETCTBUHU C HHCTPYKIUSMU I10 BBITOJHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATb U BBINOJIHATH  XUMHUYECKHUI
DKCIIEPUMEHT (MpPEBpAIlCHUs] OPraHMYECKUX BEIIECTB IPU HATPEBAHUU, IOJy4YEHUE
STUJIEHA U HM3yYEHUE €ro CBOMCTB, KaYECTBEHHBIE PEAKIMH OPraHUYECKUX BEILECTB,
JeHaTypanusi OeNKOB MpU HarpeBaHUM, LIBETHBIE pEaklUMH OEJIKOB) B COOTBETCTBHHU
C MpaBUJIAMHM TEXHUKHA O€30MACHOCTHU MPHU OOPAILEHUHU C BEUIECTBAMU U JIaOOPAaTOPHBIM
00Opy/IOBaHHEM, MPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO 3KCIEepUMeHTa B ¢dopMme
3alliCHU YPAaBHEHHUI COOTBETCTBYIOUIMX peakluii U (popMylInpoBaTh BHIBOJIBI HA OCHOBE
ITUX PE3YNbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHMH  KPUTUYECKH  aQHAIM3UPOBATH  XMUMHUUYECKYIO
uH($OPMAIUIO, TOTYYaeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPECTBA MAacCOBOM MH(POPMALINH,
WuTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOIaTh MPaBUJIIa IKOJIOTHUECKH 11eJIeCO00Pa3HOTo
MOBE/ICHMS B OBITY U TPYJOBOH JEATEIbHOCTH B LIEJISAX COXPAHEHHSI CBOETO 340POBBS
U OKPYXaIoIIEeW MPUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBHUS Ha JKUBBIC
OpPraHHU3Mbl ONPEIEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIch nokasaress 1K
(mpenenbHO  JOMYCTUMOW  KOHUEHTpPALlMM), TOACHATH Ha NpUMEpax CHOCOObI
YMEHBIICHUS U IPEIOTBPAILIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Uil OOYy4YaroIIMXCS C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3[I0pPOBBSI: YMEHHE
OPUMEHATh 3HAaHHWA OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEILECTB
U XUMUYECKUX SIBJICHUH;

JUTSL CJICTIBIX M CJTA0OBHUASIINX OOYYAIONIUXCS: YMEHHE HCIOIb30BaTh PEIbeHO
TOYEUYHYIO cUcTeMy oO0o3Hauenuit JI. bpaitng nis 3anucu xumudeckux GopMy.

K koniy o6yuenus B 11 kjacce nmpeqMeTHbIE pe3ybTaThl 0CBOEHUS Kypca «O01mas
Y HEOPraHMYECKasi XMMUS» OTPAXKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: 0 XUMUYECKOU COCTaBIIAIOLLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpA, POJIM XMMUU B MO3HAHWUM SIBIICHUM MPUPOIBI,
B (GOpPMHUpPOBAHUU MBIIUICHUS MW KYJIbTYphl JIMYHOCTH, €€ (QPYHKIMOHAILHON
TPAMOTHOCTH, HEOOXOAUMOM Ji PEIICHHS MPAKTUYECKUX 3alad M SKOJOTHYECKHU
00OCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO U MIPUPOIHOM Cpee;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPask BKIFOYAET: OCHOBOIIOJIAraOIINe
MOHATUSL (XUMUYECKUM 3JIEMEHT, aToM, M30TOI, S-, p-, d- AJEKTPOHHBIE OpOWUTATU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0beM, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIIbHOCTh, CTENEeHb OKHUCJICHHS, XHMHUYECKas CBs3b (KOBaJICHTHas,
WOHHAs, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTATUIMYECKAs PEIIETKA, TUIIBI XUMUYECKUX
peakuil, pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUYECKOW PEAKUUH, XHUMHUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS DJIEKTPOJIMTHUECKOW JUCCOLIMALINH,

22



denepanbHas paboyast mporpamma | Xumust. 10—11 knaccer (6a30BbIi ypOBEHb)

nepuonnuecknuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUsS MacChl BEUIECTB, 3aKOH
COXPAHEHMS Y MPEBpAIICHUS SHEPIHH MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHNE B OCHOBE
MOHUMAaHUSl MPUYUHHOCTU M CHCTEMHOCTH XMMHUYECKUX SBJICHUN, (DaKTOJOTHUYECKUE
CBEICHUS O CBOMCTBAX, COCTABE, MOJIYYEHUHU U 0€30MaCHOM MCIOJIb30BAHUH BAKHEUILINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEIBHOCTU YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUU BBIABISITE XApAaKTEPHBIC TMPU3HAKU TOHSITHUH,
yCTaHABIIUBaTh WX B3aUMOCBS3b, HCIIOJIIB30BATh COOTBETCTBYIOIIME  TOHSTHS
MPU OMMCAaHWU HEOPTAaHMYECKHUX BEILIECTB U UX MPEBPAILLICHUN;

chOpPMHUPOBAHHOCTh ~ YMEHUW  HUCHOJB30BaTh  XUMHUYECKYHD  CHUMBOJIMKY
JUISL  COCTaBlieHHUsT (opMysl BEmIECTB W YPaBHCHHM XHMHUYECKUX  PEaKIIHi,
cucremarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIid ras, YrJe€KHCIbId ra3, aMMHUaK, TallleHasl U3BECTb,
HeralleHas U3BeCTh, IUThEBAS COAA, IMPUT U APYTHUeE);

c(hOpMUPOBAHHOCTh YMEHUN OIpeneisAiTh BaJCHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKON CBA3U
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJHAs) B COCAUHEHUAX, THUI
KPUCTAJUTMYECKON PElIETKH KOHKPETHOrO BEIIECTBA (aTOMHAsA, MOJIEKYJIIpHAs, HOHHAs,
MeTa/NIMYeCcKas ), XapaKTep CPeIbl B BOAHBIX PACTBOPAX HEOPIraHUYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAMICKHOCTh HEOPTaHHMYECKUX
BEUIECTB MO MX COCTaBY K OINpPENEICHHOMY KJacCy/TpyIe COeIUMHEHHH (IpOoCThIe
BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJbI, OCHOBAHHS, KUCJIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COJH);

chOpMUPOBAHHOCTh YMEHHH pPAaCKphIBaTh CMBICI TEPUOJMYECKOTO 3aKOHA
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoil cuCTEMbl XHUMUYECKHX
anemenToB J[.MI. MeneneeBa, UCIONb3ys MOHATUSA «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYECKHE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTM HW3MEHEHHS CBOMCTB
XUMUYECKUX AJIEMEHTOB M UX COEAUWHEHMU Mo nepuoiaM u rpynnam llepuogmyeckoii
CHUCTEeMBI XUMHYecKux 3jieMeHToB (.. Meneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMHU BELIECTBAMU
C IOMOUIBI YPABHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

cOPMHUPOBAHHOCTh ~ YMEHHUS  KJIACCU(PUIMPOBATh  XUMHYECKUE  peaKUuu
M0 PA3IUYHBIM TPHU3HAKAM (YUCIY U COCTaBY PEarupyrolluX BEIIEeCTB, TEILUIOBOMY
addexTy peaknuu, HU3MEHEHUIO CTETEHEH OKHUCICHUS DJIEMEHTOB, OOPaTUMOCTH
peaKiry, y4acTUIO KaTaau3aTopa);
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c(hOpMUPOBAHHOCTh YMEHUN COCTABISTh YPAaBHEHMsI PEAKIUN pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpAILICHHBIE YpaBHEHUS PEaKIUl MOHHOTO OOMEHA, YYUTHIBAasl YCJIOBUS,
IIPY KOTOPBIX 3TU PEAKLIHMHU UIYT A0 KOHLIA;

chOpMUPOBAHHOCTh ~ YMEHHH  MPOBOJAUTH  PEAKIMH,  MOJATBEPKIAIOIINE
Ka4EeCTBEHHBIN COCTAB Pa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM
IIyTE€M MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUUYECKUX BEILECTB;

c(hopMUPOBAaHHOCTH YMEHHI  pacKpbIBaTh CYIIHOCTb OKHCIIUTENBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIINI TIOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCca dTHX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSCHATh 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
pPEaKkIM OT Pa3TUYHBIX (DAKTOPOB; XapakTep CMEIICHUS XUMHYECKOTO pPaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHUE IMPOLIECCHI, JeKalllne
B OCHOBE IIPOMBIIUICHHOIO TIOJIYYEHUSI CEPHOW KHUCIOTBI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAYYHBIX MPUHIUINAX U IKOJOTHUECKUX
npoodsieMax XMMUYECKOTO IIPOU3BO/JICTBRA;

c(hopMUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCIICHUS C UCTIOIBL30BAaHUEM TTOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE», 0OBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUECKUX
peakiusax, Macchl BEIIECTBA UM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEMIOBOro dddexra
pEaKUMK Ha OCHOBE 3aKOHOB COXPaHEHMSI MACChl BELIECTB, IIPEBPAILCHUS U COXPAHECHUS
DHEPIuy;

chOpMUPOBAHHOCTh YMEHUU COOMIOAATh TMpaBujia IOJb30BAHUS XUMUYECKON
MOCY/I0M ¥ Ja00paTOPHBIM 000PY0BAHUEM, a TAKKE MTPABUIIA OOPAIIICHHS C BEIIECTBAMHU
B COOTBETCTBUHU C UHCTPYKITUSMHU I10 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB;

chOpMUPOBAHHOCTb YMEHUH  IUJIJAHUPOBaTh U BBINOJHATH  XUMHUYECKUH
HKCIIEPUMEHT (pa3yioKeHHe TMEepOKCHla BOAOPOAAa B MPUCYTCTBUU KaTalau3aTopa,
OIPENEIIEHNUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO WHIMKATOPA,
BIIMSTHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUHU, PEAKIMd MOHHOTO
oOMeHa, KaueCTBEHHBIE PEAKIINU Ha CyIb(]ar-, KapOOHAT- M XJIOPUI-aHNOHBI, HA KATHOH
aMMOHWUS, PEUICHHUE YKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamuibs u «Hemeramib»)
B COOTBETCTBHM C IPAaBUJIAMHM TEXHUKHU OE30MACHOCTU MPU OOpAIEHUHU C BEIECTBAMU
U JIabopaTOpHBIM  OOOpPYIOBAaHHMEM, TMPEACTABIATH  PE3YIbTAaThl  XUMHUYECKOTO
JKcIiepuMeHTa B (GopMe  3alUCH  ypaBHEHUN  COOTBETCTBYIOIIMX  PEaKIUN
1 (OpMYIHPOBATH BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh  YMEHUW  KPUTUUECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uHopMalMIO, TOJYy4aeMyld M3 Pa3HbIX HCTOYHHMKOB (CpEACTBA MacCOBOM
KOMMYHHKaIUK, THTEpHET U APYTruXx);

c(hopMUPOBAHHOCTh YMEHUM COOII0/IaTh MpaBUIa YKOJIOTHYECKH 1[€JIECO00pa3HOro
MOBE/ICHHS B OBITY U TPYJIOBOH JEATEIHLHOCTU B IIEJIAX COXPAHEHHS CBOETO 370POBBS
Y OKPYXKaroIlel NPUPOAHOM CpEAbl, OCO3HABaTh OIACHOCTh BO3JICHCTBHUS HA KUBBIE
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OpPraHHU3Mbl ONPEICICHHBIX BELIECTB, MOHMMAas cMbich mnokaszarens IIJIK, moscHsATh
Ha MpUMEpax crnocoObl YMEHbIIEHUS M NPEIOTBPAILECHUS UX BPEIHOIO BO3ACHCTBUS
HAa OPraHMU3M YEJIOBEKa;

Ui O0yYaromMXCsi C OrPaHMYEHHBIMM BO3MOXHOCTSMH 370pPOBbS: yMEHHUE
OPUMEHATh 3HAaHHA OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEILECTB
Y XUMHUYECKUX SIBICHHUI;

JUISL CIICTIBIX U CIA0OBUIAIIMX OOYYarOIIUXCS: YMEHHE HUCMOJb30BaTh PebeHO-
TOUEUYHYIO cUcTeMy oO0o3HaueHuit JI. bpaitng nis 3anvcu xumudeckux GopMy.

25



TEMATHNYECKOE IINTAHUPOBAHUE

Denepanbhast pabouas mporpamma | Xumust. 10—11 knaccsr (6a30BbIit ypPOBCHB)

10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpammMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4eOHOT 0 TIpeIMeTa

Pa3znea 1. Teopernueckue oc

HOBBI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. Bbyrneposa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BOBHMKHOBEHUE, PA3BUTHE

Y 3HAYE€HUE B MOJTYYECHUH HOBBIX
BELIECTB U MaTEPUAJIOB.

Teopust cTpoeHHs] OpraHUYECKUX
coenuHenuii A.M. Byrtneposa,

€€ OCHOBHBIE TOJIOKEHUS.
CtpykTypHbIE (OPMYITBI OPraHUIECKUX
BEIIECTB. [ 'oMonorus, nusomepus.
XUMUYecKas CBA3b B OPraHMUECKUX
COEJIMHEHUSX: KpaTHbIE CBSI3H,

O- U T-CBSI3H.

[IpencraBnenue o knaccupuKauu
OpraHUYECKUX BEIIECTB.
Homenknarypa oprannueckux
COEIMHEHUN (CuCTEMaTU4YecKast)

Y TPUBUAIbHBIC HA3BaHUS BaXKHEHIITNX
MpEeACTaBUTEIIEH KIACCOB OPraHUYECKUX
BELIECTB.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIC
NPU3HAKH), YCTAHABIINBATb X
B3aHMOCBSI3b.

[IpuMEHSTh MONOKEHUS TEOPUU
CTPOEHUS OPraHUYECKUX BEIIECTB

A. M. bytnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
CoCTaBa M CTPOCHHSI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAIIIEHHOM ) (pOPMYJT OPraHUYEeCKUX
BELIECTB.

OnpenensTe BUbl XUMHUYECKOW CBA3U
(omuHaApHbBIE, KpaTHBIE) B OPraHUYECKUX
COEINHEHHUSIX.

PackpeiBaTh posib OpraHM4ECKON XUMHUHU
B IIPUPOJIE, XapaKTEPU30BATh €€
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JKCNepUMEHTAIbHbIE METOIbI
H3Y4YeHHs BellleCTB U UX MpeBpaIleHuil:
e /lemoHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIECTB U MaTepHUaIaMu
Ha X OCHOBE;

— OMBITHI 110 MPEBPAILIEHUIO
OpPraHWYECKUX BEIIECTB IMPU HATPEBAHUH
(rutaBneHue, oOyrJIMBaHUE U TOPEHUE).

e JlabopaTopHbIE ONBITHI:

— MOJICIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
HWJUTFOCTPUPOBATh CBSI3b C IPYTUMU
HayKaMH.

Hab6mronaTth 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOIUTH
Y OIKMCHIBATH JJAOOPATOPHBIC OIBITHI

U TIPaKTHYCCKUE PaOOTHI

Hroro no pazuneny

Paszpnes 2. Yriesonopoabl

2.1 | IlpenenbHbie AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIEBOIOPOIbI — TOMOJIOTUYECKUM psAl. MeTaH u 3TaH —
aJIKaHbI MPOCTEUIIINE TPEACTABUTENIN aJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHUE,
duznueckre 1 XUMUIECKHE CBOWCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaxXO0XXJEHUE B IIPUPOJIE, TTOTYyUCHUE
Y IPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHHUE,
YTJIEBOAOPO/IBI: TOMOJIOTUYECKUM psifl. DTUIIEH —

AJIKCHBI, aJIKaJIUCHEI,
AJIKHBI

[IPOCTEUIIINM ITPEACTABUTEIb AIIKEHOB:
COCTaB, XUMUUYECKOE CTPOEHUE,
dbu3nYecKre 1 XUMUYECKUE CBOICTBA

PackpbIBaTh CMBICI U3y4aeMBbIX
NOHATUH (BBISIBISITh UX XapaKTEPHbIE
IIPU3HAKH), YCTAHABIINBATh X
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILIAE MTOHATHUS

[P OIMCAHUU COCTABA, CTPOCHMS

Y TIPEBPALLEHUI OPraHUYECKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUISI COCTaBJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIlEHHOM) (hOpMYJT OPraHUuYECKUX
BELIECTB.
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(peakuuu ruIpupoBaHuUs,
raJIOreHUPOBAHUS, THIpaTaIlH,
OKUCJICHUS U TIOJIMMEPHU3AIIHHN )
HaXOXJEHUE B IIPUPOJIE, TTOTyUYCHHUE
Y IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3

U MeTWIOyTaueH-1,3, Xumuueckoe
CTpPOEHHUE, PeaKIysl TOoJIMMepU3aIiu,
MIPUMEHEHUE (11 CUHTE32
MPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U pe3HHBbI).

AJIKHHEI: COCTaB M OCOOCHHOCTH
CTPOCHUS, TOMOJIOTUYECKUI PAI.
ALIETHIIEH — MPOCTEHIINI
MPEJICTAaBUTEIIb AJIKUHOB: COCTAB,
XUMHAYECKOE CTpOeHUE, (DU3NIeCKUe
Y XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTCHU POBAHU,
TUJpaTaIliy TOPEHUsI ), HaX0XKICHUE
B IIPUPO/IC, TTOTYYEHNE U IPUMEHEHUE

2.3

ApoMarudeckue
YTIE€BOAOPOIbI

ApeHbl: OEH30I1 U TOIYO0J], COCTaB,
XMUMHUYECKOE CTPOECHUE MOJIEKYII,
(u3nyUecKre 1 XMMHUYECKHE CBOMCTBA
(peakuuy rajJoreHupOBaHUS

Y HUTPOBAHHS ), TOTYyYEHUE

U ipuMeHeHue. Bnusinue 6ensona

VYcraHnaBauBaTh MPUHAIIIEKHOCTD
BEILIECTB K OMPEACIICHHOMY KJaccy
YIJIEBOJIOPOJIOB 110 COCTaBY

U CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC Ha3BAHUS
OTZIEJIbHBIX NIPEACTABUTEIIEH
YIJIEBOJOPOIOB.

OnpenensiTh BUAbl XUMAYECKOUN CBSA3U
B MOJIEKYJIaX YIJI€BOJAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON ClIOCOOHOCTHU
YIJIEBOJOPOJOB OT KPaTHOCTHU
KOBAQJIEHTHOU CBSI3HU.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue

1 XMMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MIPEACTAaBUTEIIEH PA3JINYHBIX KJIACCOB
yIIeBOAOPOJIOB (MeTaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyraaueHa -1,3,
OeH30I1a, TONYOJ1a).

BBISBASTH T€HETUUECKYIO CBSI3b MEXAY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATh €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
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Ha OpraHu3M 4elioBeKka. I eHeTndyeckas
CBSI3b YTJICBOJIOPOJIOB

2.4

[IpuponHsie
VCTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Ipuponansiii ra3. [lonytHeie HEPTAHBIE
ra3el. He1h 1 ee mpoucxoxaeHue.
CriocoObI mepepaboTku HEPTH:
MIEPErOHKa, KPEKUHT (TEPMUYECKUH,
KaranuTuieckuid). IIponykrsl
nepepadoTku HeDTH, UX IPUMEHEHUE
B IIPOMBIIJIEHHOCTH U B OBITY.
KameHnHslii yroib ¥ IpOayKThI €r0
nepepadoTKH.

JKCNePUMEHTAIbHbIE MEeTOAbI
HU3YYeHHs BelleCcTB

U UX IPeBpaLleHMil:

e J/[eMOHCTpanuu:

— xomrekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JIabopaTOpHbIE ONBITHI:

— Ka4eCTBEHHOE OMpPEJIETICHUE
yraepoJa u BOJIOPOJa B OPraHU4ECKUX
BELIECTBAX;

— O03HAaKOMJIEHHUE ¢ 00pa3amMu
IJ1aCTMAacc, KaydyKOB U PE3UHBI,

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOAOPOJIOB U
raJIOr€HOIIPONU3BOIHBIX.

pEeaKUnil C UCTIOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.
XapakTepu30BaTb UCTOUHUKHU
YIIEBOOPOTHOTO ChIphs (HE(DTh,
IPUPOIHBIN Ta3, yrojb), CIOCOObI UX
nepepadoTKu U MPAKTUYECKOE
IPUMEHEHUE TI0JTy4aeMbIX IPOJYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl IO3HAHUS — IPOBEJCHUE,
HAO0JIIO/ICHHE U ONMCAHUE XUMHUYECKOTO
JKCIIEpUMEHTA (J1A0OPATOPHBIE OIBITHI
U IIPaKTUYECKrE paboThI).

CrenoBathb npaBuiaM 0e30MacHON
paboThI B TabopaTopun

IIPYU MCIOJIb30BAHUHA XUMUYECKON
HOCYZIbl U 000PY/AOBaHUS, a TAKXKE
npaBujiaM 0OpalleHus ¢ BEeIIeCTBaMU
B COOTBETCTBUM C UHCTPYKIUSMHU
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB
U IIPAKTUYECKUX paboT MO NOTYyYEHUIO
Y U3YYEHHUIO OPIraHMYECKUX BEILECTB.
[IpencraBisATh pe3yIbTaThl
AKCIIEpUMEHTA B (pOopMeE 3aIucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAM
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIUMCIIEHUS

JUISI OITPENIENIEHUS] MOJIEKYJISIPH O
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e [IpakTueckue pabOTHI:

Ne 1. Ilonydenue 3TrieHa U U3y4EHUE
€ro CBOKCTB.

e PacueTrHble 3amaun:

— OIpeAEIeHNEe MOJIEKYIIAPHOU
(opMyJIBl OPraHUYECKOI0 BELIECTBa

10 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— pacyeTsbl 10 YPABHEHUIO XUMUYECKON
peakuuu

(dbopMyJIbl OpraHUYECcKoro BEllecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH

Y OCYIIECTBIISATh CBOKO IIO3HABATEIIBHYIO
NEeSATENbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B IpylnoBoil yueOHou
NesTeNbHOCTH

Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:kamme oprannyeckne coelnHeHus

3.1 | Cinuptsl. ®enon 3

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI:
METaHOJI 1 ATAHOJI, XMMHUYECKOE
cTpoeHue, PU3NIEeCKue U XUMHUECKHE
CBOMCTBa (peakKIuy ¢ aKTUBHBIMU
METaJlIaMU, TaJIOT€HOBOAOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHas
CBsI3b. DU3MOJIOrHYECKOE NECHCTBUE
METAHOJIA U ATAHOJIA HA OPraHu3M
YyeJI0oBeKa.

MHOroaTroMHbI€ COIUPTHI: 3THJICHTIIUKOIb
Y TJULEPUH, XUMUYECKOE CTPOCHHUE,
bu3nYecKre 1 XUMUYECKUE CBOMCTBA
(B3amMOICHCTBHE CO IIEIOYHBIMU
METaJlJlaMH, Ka4YeCTBEHHAs PEaKIIUs
Ha MHOTOQTOMHBIE CITUPTHI).

PackpbiBaTh CMBICH H3y4aeMbIX
MOHATUH (BBISIBIISITH MX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABIIMBATH X
B3aMMOCBSI3b, UCITOJIE30BATh
COOTBETCTBYIOIINE TIOHATHUS

IIPU OMMCAHUU COCTaBa, CTPOCHUS

U IIPEBpAIIEHUN OpraHUuYEeCKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBIICHUSI MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYeCKUX
BEIIIECTB.

VY cranaBnuBaTh NPUHAIJICKHOCTh
BEIIECTB K OMPEEICHHOMY KJIacCy
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du3nonornueckoe IenucTBUE

Ha OpraHu3M yenoBeka. [[pumenenue
TIMIEPUHA U ATUJICHTJIMKOJIS.
®enon. CTpoeHHE MOJIEKYJIbI,
du3nYecKue 1 XUMUIECKIE CBONCTBA
¢denona. TokcuuHOCTH (heHoMa, €ro
duznonoruyeckoe 1encTrrue

Ha OpraHusM 4enoseka. [I[pumenenue
¢denona

3.2

ANBIETUIbI.
KapOoHOBBIE KUCITOTHI.
CnoxHble 3pupbl

Anbaerunipl: hopMabIerul

U alleTalIbJIeTU, XUMUYECKOE
CTpocHHE, GU3NUCCKUEC B XUMHUUICCKHEC
CBOMCTBA (peaKIuu OKUCIICHUS

Y BOCCTAHOBJICHUSI, KAUECTBCHHBIC
peaxkuuu), NoJy4eHrue

U TIpUMEHEHUE.

OnHOOCHOBHBIE MPEIETbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHUCIIOTA, XUMUYECKOE CTPOEHHUE,
du3znyeckre 1 XMMHUYECKHE CBOMCTBRA
(oOmue cBOMCTBA KUCIIOT, PEaKIIMs
aTepu(UKAIIUN ), TTOTYIECHHE

u npuMeHenue. CteapuHoBas

Y OJICMHOBAS KHCIIOTHI KaK
MIPEICTAaBUTEIIN BBICIIMX KapOOHOBBIX
KHCJIOT.

Mpbuia Kak COJU BBICIIUX KapOOHOBBIX

10 COCTaBYy U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMaTU4YECKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBUAIbHBIC HA3BAHUS
OTJEIbHBIX PEACTABUTEICH
KUCIIOPOACOACPKAIIUX COCAUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEeHHE, GU3NIECKUE

1 XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYYEHUST TUTTHYHBIX
MPEACTABUTEIICH PA3JIUYHBIX KIIACCOB
KUCJIOPOJCOAEPHKAIINUX COCTUHEHHUIN
(MeTaHoIa, ATaHONA, TJUILIEPUHA,
dbeHomna, popmaiperua,
aleTaabJeTuaa, YKCYCHOW KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, KpaxMaia,
IIEJUTIOJIO3bI ); BBISIBIIATh T€HETHYECKYIO
CBSI3b MEX]ly HUMU U MOJTBEPXKAATh €€
HaJIMYUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUECKHUX
peaKkuuil C UCMOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL

OnuceIBaTh COCTaB, XMMHUUECKOE
CTPOCHUE U TPUMEHEHHE KUPOB,
XapaKkTEPU30BaTh UX 3HAYCHUE

JUTS )KU3HEICSATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMACHOCTh BO3JICHCTBUSA
HA >KUBBIE OPraHU3MBbI ONPEAECITCHHBIX
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KHCJIOT, UX MOIOIIIEE JCHCTBUE.
CrnoxxHble 2¢upbl KaK TPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.

IMuaponus crnoxHBIX A(PUPOB.

Kupbl kak TpOU3BOAHBIC TIUIIEPUHA
1 BBICHIHUX KapOOHOBBIX KHUCIIOT.
I'maponus xupos

3.3

YriaeBoabl

VYrneBobl: cocTaB, KiaccupuKaIus
yriaeBoioB (MOHO-, H-

U nonucaxapusl). ['moko3a —
MIPOCTEUIINI MOHOCAXapHU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIbI,
bu3nYecKre 1 XUMUYECKUE CBOICTBA
TJTFOKO3HI (B3aUMOJICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHa4YHBIM pacCTBOPOM OKCH/JIa
cepebpa(l), BoccranoBieHre, OpoKCHHE
TJIFOKO3bI), HAX0XKJIEHUE B IPUPOJIE,
IPUMEHEHUE TIIOKO3bI, OMOJIOTHYECKas
POJIb B KU3HENEATEILHOCTH OpraHu3ma
yenoBeka. @orocunres. Gpykro3a Kak
U30MEP TITIOKO3bI.

Caxapo3sa — mpecTaBuTEINb
JMcaxapuioB, THIPOJIU3 CaXxapo3bl,
HaxO0XJICHUE B IPUPOJIC U MPUMEHEHUE.
Kpaxman u nemitono3a kak mpupoHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmaa

OpPraHUYECKUX BEILIECTB, MOSCHATh
Ha MpUMEpPax crocoObl YMEHbIICHUS

Y IPEIOTBPALLEHUS MX BPEIHOIO
BO3/ECICTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TPOBEJICHUE,
HaOJII0IEHUE U OMMCAHUE XUMHYECKOTO
HKCIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TIPaKTUYECKUEe paboOThI).

CrnenoBath npaBuiiaM 0€30mMacHOMN
paloThI B 1abopaTopun

[P MCTOJIb30BAHUH XUMUYECKON
HOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUjIaM OOpALEHUS C BELIECTBAMU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBINOJIHEHUS 1a00PaTOPHBIX OIBITOB

U IPAKTUYECKUX padOT MO MOTYyYEHHUIO
Y U3YYEHHIO OPraHMYECKUX BEIECTB.
ITpencraBnarh pe3yabTaThl
HKCIIEPUMEHTA B (hopMe 3aIUCH
YPAaBHEHHUM COOTBETCTBYIOIINX PEAKIIUI
Y JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOAUTE BBIYHMCIICHUS

JUTSI OIIpENIeNICHUSI MOJIEKYJIIPH O
(GopMyJIbl OPraHMYECKOI O BEIIECTBA,
10 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH
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Y LEJUTI0JI03bI, (PU3UYECKUE

Y XUMUYECKHE CBOMCTBA Kpaxmalsia
(Tuzponmn3, KaueCTBEHHAs PEaKIIUs

C UOJIOM).

IKCNepUMEHTAIbHbIE METOIbI
M3y4YeHHsI BellleCTB U UX MpeBpalleHuii:
e JlabopaTOpHBIE OTBITHI:

— rOpEeHUe CIUPTOB;

— B3aUMOJICHCTBUE TIULEPUHA

¢ ruapokcuaoM meau(Il);

— Ka4ECTBEHHBIC PEAKIINH AJTbJICTHI0B
(OKHCIIeHre aMMHAYHBIM PaCTBOPOM
OKCHJIa cepedpa ¥ TUAPOKCUIOM
menu(Il));

— B3aMMO/JICMCTBHE Kpaxmaya ¢ UOJOM.
o [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMI
KHCJIOTHI.

e PacueTHEbIe 3agaun:

— OIpe/ieNIeHUEe MOJICKYIISIPHOM
(GbopMyIbl OPraHMYECKOro BEIIeCTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB U TI0 Macce
(00BEMY) IPOJYKTOB CrOpaHUs;

— pacyeThl 10 YPaBHEHUIO XUMHUYECKOU
peaxiuu

Y OCYIIECTBJISITh CBOO IMO3HABATEIHHYIO
NeSATeNLHOCTD; MPUHIMATh aKTUBHOE
y4acTue B IPYIIOBON ydeOHOM
JeSATSIILHOCTH

Hroro no pazneny

13
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Paznen 4. A3orcogepaxaniue opraHnudeckue coelMHeHUs

4.1 | AMUHBEL
AMUHOKHCIIOTBI.
benxn

3

AMMHBI: METWJIAMHH — IIPOCTENIINI
MIPEACTABUTENIb AMUHOB: COCTaB,
XMUMHUYECKOE CTPOEHUE, PU3NUECKHE

Y XUMUYECKHE CBOMCTBA (pEakLnu

C KACJIOTaMH U TOPEHUS ), HAX0XKICHHE
B IIpUPOAE. AMUHOKHUCIOTHI KaK

aM(I)OTepHBIC OpPraHn4cCKuc COCINHCHMA.

dusnyeckrue U XUMHUYECKHUE CBOMCTBA
AMUHOKHCJIOT (Ha MpUMepe TIIMIUHA).
buonorunueckoe 3HaueHNE aMHUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIE TOJTUMEPHI.
[lepBuuHasi, BTOpu4uHasi U TPETUUHAS
CTPYKTypa 0eiakoB. XUMUUYECKUE
CBOMCTBA OEJIKOB: THIPOJTU3,
JIEHATYpaLUsl, KAUeCTBEHHBIE PeaKIINU
Ha OeIKH.

JKCNepUMEHTAIbHbIE METO/IbI
M3y4eHUsI BelleCTB M UX MpeBPalleHuii:
e JleMOoHCTpanuu:

— JIeHaTypanus 0eJIKOB IPU HarpEeBaHUU;
— I[BETHBIC PEaKIINH OCIIKOB

PackpriBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MPU3HAKHN ), YCTAaHABIUBATh UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIINE MOHSITHUS

IIPU OMMCAHUU COCTaBa, CTPOEHUS

Y TIPEBPALICHUN OpPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAILEHHOM) (hOpMYJT OPraHUYECKUX
BEILIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPEAECICHHOMY KJIacCy MO COCTaBy
U CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMATUYECKOI HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTABUTEIIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYCECKHE CBOMCTBA, BaXKHEHIITHE
CIIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MpeCTaBUTEIICH a30TCOIEpKAITUX
CcOoeIMHEHU (MEeTHJIaMUHA, TJIUINHA,
OenKoB).
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OmnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha IpUMepax 3HaueHHe OETKOB

JUIS OpraHu3Ma YesIoBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI TO3HAHUS — HA0II01aTh

U OMKCHIBATH IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CaMOCTOSTENBHO IUIAHUPOBATh U
OCYILIECTBIISITh CBOIO TMIO3HABATEIBHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IPyNIOBOM ydyeOHOM
JEeSATEIbHOCTU

Htor

0 TIO pa3aerny

3

Paszpgeu. S. BoicokoMos1eKy IsipHbIEe COCAUHECHUS

5.1

[ImacTMmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIC TTOHSATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSAMHCHMIA:
MOHOMeEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb MOJMMEPU3aLIUU, CPEIHSISA
MoseKyisipHasi Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISPHBIX
COCIMHEHUH — MTOJIUMEPU3ALUS U
MOJTUKOH/ICHCAITHSI.

[TnacTmaccs! (OTUATUIIEH,
MOJIMIIPOTTUIIEH, TTOJTUBUHIIIXJIOPHI,
nonuctupod). HatypanbHbiii

Y CUHTETUYECKHUE KaydyKH

Brnanets u3ydaeMbIMU XUMHUYECKUMU
MOHATUSMU: PACKPBIBATH CMBICI
M3y4aeMbIX MOHSATUMN U MPUMEHSTH 3TU
MOHATHUS IPHU ONHUCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEK YJISIPHBIX
OPraHNYECKUX BELIECTB,

TUTSI OOBSICHEHUS OT/ICTBHBIX (DAaKTOB

Y SIBJICHU.

Hcrnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBJICHUSI CTPYKTYPHBIX (hOpMYJT
BEILIECTB U YPABHEHUU peaKLUi
MOJIMMEPU3ALIMU U TTOJIMKOHICHCAIUH.
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(OyTanmneHOBbI|, XJIOPONPEHOBBIN

Y U30IPEeHOBLIN). BonokHa:
HaTypaJibHbIE (XJIOMOK, IEPCTh, IIETK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BUCKO3a), CHHTETUYECKHE (KarnpoH

Y JIaBCaH).

IKCIEPUMEHTAIbHbBIE METOABI
M3Y4YEHHs BeLeCTB U UX NPeBPaLeHHUIl:
e /lemoHCTpauuu:

— O3HAKOMJIEHHE ¢ 00pa3LaMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
JiacTMacc, KaydykoB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHESHHBIX BUIOB
IJIACTMACC, BOJIOKOH; TIPUMEHECHHUE

B Pa3JIMYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHUS — HaOI0AaTh

Y OIUCHIBAThH IEMOHCTPALMOHHBIN
DKCIIEPUMEHT

Hroro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KJIACC
HanmenoBanue
No KommaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\1t 4acoB oOy4arommxcs

y4e0HOro mpeMeTa

Paznen 1. TeopeTrnueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuoanueckas
CHUCTEMa XUMHUUCCKHX
3JICMECHTOB

J.. Menpaeneena

3

Xumunueckuii anieMeHT. Atom. Coctas
aTOMa, U30TOMNBL DIJIEKTPOHHAs
000J104Ka. DHEPreTUYEeCKUue ypOBHH,
OJTypOBHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacrnpeiesieHus 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

1 OOJIBIIIKMX MEPUOAOB. DJIEKTPOHHAS
KOH(HUTrypanus aToMoB.
[lepuoguueckuii 3aK0H

u [lepnoanyeckasi cucteMa XUMHYECKUX
anemenToB JI. 1. Menaeneena.

CBs13b IEpUOINYECKOI0 3aKOHA

u [leppoandeckoi cucTeMbl XUMHYECKUAX
3JIEMEHTOB C COBPEMEHHOM TEOPUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMU MTPOCTHIX
Y CJIOKHBIX BEIIECTB MO IrPyInam

U niepuoaM. 3HaUeHUE EPUOIUUECKOTO
3aKOHA U CUCTEMbl XUMUUYECKUX

PackpeiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICII IEPUOANYECKOTO
3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOUIYIO,
OOBSICHUTEIILHYIO U MIPOTHOCTUYECKYIO
GyHKIUY.

XapakTepu3oBaTh JEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo 0B, UCTIONb3YS
MIOHATHSA S-, P-, d-3JEKTPOHHbBIC
opOuTaIU, YHEPTETUUECKHUE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COSJIMHCHUM

10 TIEPHOJIaM U TpyIrnam
[leproaruueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

B Pa3BUTHU HAYKH.
JKCIEepUMEHTAIbHbIE METOIbI
M3Yy4Y€eHHUsI BelIeCTB M UX NMPeBPAllleHUH:
e JlemoHCTpauuu:

Bunpr Tabmun «Ilepuognaeckas

CUCTEMA XMMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTsa.
Mmuoroo6pasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAs! CBSA3b.

Buasl (koBasieHTHas! HETIOISIpHAs

U TIOJISIpHAasi, MOHHAsI, METAJUTMYECcKas )
1 MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBs13U (OOMEHHBIN U IOHOPHO-
aKuenTopHbii). BomopoaHas cBsi3b.
BanentHoCTb.
DIIEKTPOOTpUIIATEIBLHOCTh. CTENeHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BemecTsa monekynsipHoro

Y HEMOJIEKYJISIPHOTO CTPOCHUSI.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUNbI KPUCTATIMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonndecTBeHHbIE
XapaKTepUCTUKH paCTBOPOB (MaccoBas
JI0JIs BEIIECTBA B pacTBOPE).
Krnaccudukanus HeopraHU4ecKux

PackppiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIbHBIX
(bakToB U SBICHUN.

Onpenensats BUIbl XUMUYECKOUN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOTHOM )

B COCMHEHUSIX; THUI KPUCTAIUTMIECKON
PENIETKA KOHKPETHOTO BEIIECTBA.
OnpenensTs BaJIGHTHOCTb U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMEHTOB

B COCMHEHHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYMCIICHUS

C MCITOJIb30BAHUEM ITOHATHS «MacCoBas
JIOJIsl BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
MMOHSATUSIMM.
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coennHenui. HomeHnknarypa
HEOPraHUYECKHUX BEIIECTB.
JKcnepUMEeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J[eMoHCTpauuu:

— MOJENU KPUCTATUIMYECKUX PEIIETOK.

e PacueTHkble 3a7a4u:

— pacyeThl C UCMOIb30BAHUEM MOHSATHS
«MaccoBasi 10J1s1 PACTBOPEHHOTO
BEILICCTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakuus. Kinaccupukanus
XUMHAYECKUX PEAKINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHS] MACChI BEILIECTB; 3aKOH
COXPaHEHMS U PEBPALICHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIHSIX.

CKOpoCTh peakIium, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OOpaTtumble peakinu. XUMHUYECKOe
paBHOBecue. DaKTOphl, BIUSIOLIUE

Ha COCTOSIHUE XUMHUYECKOTO
paBHOBECHS.

[Tpuanun Jle [Hlatense.
DJIEKTPOIUTHYECKAS JUCCOLUALINS.
CuiibHbIE U clTa0bIe AIEKTPOIIUTHI.
Cpena BOOHBIX pacTBOPOB BELIECTB:
KHCJIasi, HEUTpaJbHasl, HIEJIOYHAsL.

OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM peakiny OT Pa3IMYHbIX
bakTopoB.

OmnpenensaTh XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBHCUMOCTH OT BHEITHETO
BozericTBus (nmpunnun Jle [larense).
CocTaBnsATh ypaBHEHUS PEAKIIUA
Pa3IMYHBIX TUTIOB; ITOJTHBIC

Y COKpAIIEHHBIC YPaBHECHUS PEaKIIHMA
WOHHOTO 0OMEHA, YIUTHIBAs yCIOBHS,
TIPH KOTOPBIX ITH PEAKITNH YT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TTO3HAHUS — TTPOBEJICHUE,
HAOJIIOICHUE U ONTUCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAI[MOHHEIC

1 J1a0OpaTOPHBIE OIBITHI, MPAKTHYCCKHEC
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUi
MOHHOTO 0OMEHa, BIMSHUIO PA3IMYHbIX
(haKkTOpPOB Ha CKOPOCTH PEAKITHIA.
CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XUMUYECKON MOCYA0M 1 1a00paTOpHBIM
000py/1I0BaHHEM.

[IpencraBnarh pe3yiabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe
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Bonopoausiit nokazarens (pH) pactBopa.
Peakiiuu nonHoro oomeHa

B OPraHUYECKON U HEOPraHUYECKOU
XUMUH.
OKHCIUTENHHO-BOCCTAaHOBUTEIbHbBIC
peaxkuuu. [lonsitue 06 3ekTpoan3e
pacIiaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue AIeKTpoIn3a.
JKCIepUMEHTAIbHbIE METObI
M3y4YeHHUs] BelleCTB 1 UX NMPeBPallleHu:
e JleMoHCTpanuu:

— Ppa3ioKEeHHE IIEPOKCUIA BOIOPOaA

B [IPUCYTCTBUHU KaTaJau3aTropa.

e JlaGopaTopHbI€ ONBITHI:

— IPOBEJACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIIpeaesIeHre Cpeabl paCTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCAIHHOTO
WHJIUKATOpA.

e [IpakTHueckue pabOTHI:

Ne 1. Biustaue pa3nuaabx GaKkToOpoB

Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e Pacuernsie 3agaun:

— pacyeThl 0 YPaBHEHUSIM XUMHUYECKHUX
peakiui, B TOM YUCIe
TEPMOXUMUYECKHUE PACUETHI

3alUCH YPABHEHHUI COOTBETCTBYIOIINX
pEaKUUil ¥ 1eJaTh BBIBOABI HA UX
OCHOBE.

[IpoBOINUTH BEIYUCIICHUS

110 YPAaBHEHUAM XUMHYECKUX PEaKIUH,
B TOM YMCJIE TEPMOXUMHUYECKHUE
pacuersl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Meramel. [lonoxxenue MeTamioB

B [leprnoanueckoil cucreMe XuMH4YECKUX
3JIEMEHTOB.

OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

OO6mme pusznyeckre CBONCTBA
METaJIOB.

[IpumeHeHue MeTamioB B ObITY, IPUPOJIE
u TexHuke. CrijiaBbl METAJUIOB.
DNEKTPOXUMHUUECKHUH PsiJl HAMIPSIKEHU N
MeTtauioB. O6mue crnocoObl OMy4EeHUS
MeTauioB. Koppo3ust MmeTauios.
Cnoco0bI 3aTUTHI OT KOPPO3UH.
OO6mras xapakTepucTUKa METaIOB
riaBHbIX noArpynn (IA-rpymma,
[TA-rpynna) Ilepuonnueckoil cucTeMbl
XUMUYECKUX IJIEMEHTOB.

AmomuHuii. AMGOTEpHBIC CBOMCTBA
OKCHJa Y TUJPOKCH]Ia aJTFOMUHHSL.
OO611ast XxapakTEepUCTHKA METAIIIOB
no6ouyHbIX moarpyi (b-rpymm)
[Tepuoanueckor CUCTEMBI

XUMUYECKUX DJIEMEHTOB: M€/Ib,

IIUHK, XpPOM, JKeJe30.

Bakueiimme coequHEHUST METAIIOB
(oKCcHIBI, TUIPOKCHUIBI, COJIH).

PackpriBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U MIPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, I OOBICHEHUS OTIACIbHBIX
(aKTOB U SIBICHU.

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JICMEHTOB —
METAJUIOB M UX COCIMHCHUH C y4eTOM
CTPOCHHUS UX aTOMOB M TIOJIOKCHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBarh (OMUCHIBATH) O0IIKE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOKHEUIINX COCTMHECHUN, TOATBEPKAas
ATO OMHUCAHUE PUMEPaAMU YPABHEHUI
COOTBETCTBYIOIINX XUMUUECKUX
peaKkIuii; MpUMEHEHNE METAJLJIOB

B Pa3JIMYHBIX 00JACTAX, a TAKKE
HCIIOJIb30BaHUE UX IS CO3JaHUs
COBPEMEHHBIX MaTEepUaJIOB

1 TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIIOB
OT KOPPO3UH.

PackpbiBaTh CyIiHOCTh OKHUCIIUTEIBHO-
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JKCIepUMEeHTAIbHbIE METObI
HM3Yy4€eHHUsI BelIeCTB 1 UX NP eBPallleHUH:
e /lemoHCTpauuu:

— KOJUIEKIUS «MeTaibl ¥ CIIaBbI».

e JlaGopaTopHbI€ OIBITHI:

— B3aMMOJICUCTBUE TUIPOKCHIA
ATIOMUHUSA C PACTBOPAMU KUCIIOT

U LIeJIOUEH;

— Ka4EeCTBEHHbBIEC PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTnueckue pabOTHIL:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3a/1a4 1o teMe «MeTaibiy.

e PacuerHble 3a1a4u:

— pacueTbl Macchl (00beMa, KOJIMUeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO W3 BEUIECTB JIaHO B BUJE pacTBOpPA
C OIPEICIIEHHOW MACCOBOM J0JIEH
pPacTBOPEHHOI'O BELIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTr 0 OajaHca ITUX PeaKIuil.
[IpoBoauTh peakuuu,
MOATBEPKIAFOIIUE XaPAKTEPHBIE
CBOWCTBA U3y4aEeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJUIOB, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS — IPOBEJICHHUE,
HaAO0JII0/ICHHE U ONUCAHUE XUMHUYECKOTO
HKCIEPUMEHTA (JIEMOHCTPALIMOHHBIE

U JJaOOPaTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpencraBisATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPaBHEHUM COOTBETCTBYIOIINX
peakiui 1 aenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath MpaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHHUEM.

[TpoBOIUTE BBIYHUCIICHUS

110 YPABHEHUSIM XUMHUYECKHX PEAKLUH.
CaMOCTOSTENBHO TIaHUPOBATH

1 OCYILECTBJIATH CBOIO IIO3HABATEIILHYIO
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JeATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOU
JEeATEeIIbHOCTU

2.2

Hemerainbr

Hewmerannebl. [lonoxeHue HeMeTaII0B

B [leproinyeckon cuCTeMe XUMHAYECKUX
anemenToB J[.1. MenneneeBa

1 0COOCHHOCTH CTPOCHHUSI aTOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONuUs HEMETAIOB (Ha MPUMEPe

KHCIJIOPOJIa, cephl, pocdopa u yriaeposa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHUIIINX
HEMETAJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrieposa u KpeMHuUs).
OKkcuibl HEMETAJIOB.
Kucnoponcoaepsxaime KuciaoThl.
Bonoponnsie coennHeHus
HEMETAJIJIOB.

JKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHUsI BellecTB

U MX IpeBpallleHU:

e /lemoHCTpauuu:

— 00paslibl HEeMETAJIOB;

— B3aUMOJICHCTBUE MEIU C a30THOM
KUCJIOTOM pa3IMyHON KOHIIEHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4ECTBEHHBIE PEAKIIUM HA aHMOHBI
1 KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MbIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MPU3HAKHU) U PUMEHSTh 3TU MOHITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, A1 OOBSICHEHUS OTIEIbLHBIX
(haKkTOB U SIBJICHUM.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJIJIOB

U WX COCIMHEHUMN C YUETOM CTPOCHHUS
UX aTOMOB H ITOJIOKCHMUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Mennaeneena.

XapakTepu3oBarh (OMHUCHIBATH) 00IIIHE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHU, TTOATBEPK A
ATO OMHUCAHUE NIPUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKILINH.

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHEHHMH Ha JKUBBIC
OpraHU3MbI; OMMUCHIBATH IPUMEHEHUE

B Pa3JIMUHBIX 00JaCTAX MPAKTUUYECKON
JIEITEILHOCTH YeJIOBEKA.
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e [IpakTuyeckue pabOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3amad 1o teMe «Hemeramnb.

e PacueTHEbIe 3a/1a4un:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe

WK 00bEMY OJIHOTO M3 YYaCTBYIOIIUX
B PEAKIMU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEaAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OPraHUYECCKUX
BEIIECTB

Heoprannueckue u opraHndeckue
KucnoTel. Heoprannueckue

Y OpraHN4YeCKUe OCHOBAHMS.
AM@oTepHble HEOpraHUYEeCKre

Y OpraHUYeCKUEe COCTMHEHHUS.
['eneTnyeckas CBA3b HEOPraHMYECKUX
Y OpPraHUYECKUX BEILECTB

[ToaTBepk1aTh CylI€CTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKLMK.

PackpbiBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIHi
MIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OaaHca ITUX PEaKIui.
[IpoBomuTh peakuny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3Y4aEMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM IIYTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaAOJII0/ICHHE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
7a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisATh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIIMNX
peakuuii U 1enaTh BbIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH TOCY10i U J1a00paTOPHBIM
000py1I0BaHHEM.

[TpoBOAUTH BBEIYUCICHUS

M0 YPaBHEHUSM XUMHUYECKUX PEaAKIIHA.
CaMoCTOATENBHO TIJIAaHUPOBATH

Y OCYIIECTBJISTH CBOIO ITO3HABATEIbHYIO
NesITeIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

JEATENbHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xumMuu B obecrieueHun PackppiBaTh poJib XUMHUH B PEILICHUU

JKOJIOTMYECKOM, SHEPreTUIECKON

Y TIUIIEBOM 0€3011aCHOCTH, Pa3BUTHHU
MenuiuHbl. [loHaTHE 0 HAYYHBIX
METOJIaX MO3HAHUS BEIICCTB

1 XUMHUYECKUX PEAKLIUH.
[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHLIKUIAX TPOMBIIUIEHHOTO MOJIYYEHUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
ITPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

YennoBek B MUPE BEMIECTB, MATEPUATIOB
Y XUMHUYECKUX PEAKIUN: XUMUS

1 3I0POBBE YEJIOBEKA; MpaBuiIa
HCIIOIb30BaHUS JIEKAPCTBEHHBIX

YHEPreTUYECKUX, CHIPHEBBIX

1 DKOJIOTUYECKHUX TTPOoOIeM
YEJI0BEYECTBA, ONMKMCHIBATH OCHOBHBIC
HaIPABJICHHS PA3BUTHUS XUMHUYCCKOM
HAyK{ ¥ TEXHOJIOTHH.

[IpuMeHsTH NpaBuiia 6€301acHOro
oOpaIleHus ¢ BeIecTBaMH,
WCIOJIb3yEMBIMH B TIOBCETHEBHOM
YKU3HH, TIPaBUJIa TIOBEJICHUS B IEIIX
cOepexeHUS 3I0POBhS M OKPYKAFOIIEH
MIPUPOIHOM Cpeibl; IOHUMATh BpeT
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OIPE/ICIICHHBIX BEIIECTB
cMbic nokazarens K, mosicHATh
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IpernaparoB; MpaBuiIa 6€30MacHOro
UCTIOJIb30BaHUS MPEapaToB ObITOBOM
XMMUU B TIOBCETHEBHOMN KHU3HH.
BbeiTOBas XuMu4eckasi rpaMOTHOCTb

Ha MpUMepax CrocoObl YMEHBIIICHUS
U TIPEJIOTBPALCHUS KX BPEIHOTO
BO3JICUCTBUS.

AHaJIU3UPOBATh U KPUTUYECKH
OIICHWBATh WH(OPMAIIHIO, CBI3aHHYIO
C XUMHYECKUMH TIPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKPYXKarolen
Cpelbl.

Hcnonb30BaTh MOMydEHHBIE 3HAHUS

U TIpeJicTaBIeHUS 0 chepax
NEeSATETHbHOCTH, CBA3aHHBIX C HAYKOM
Y COBPEMEHHBIMHU TEXHOJIOTHUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BHIOODPE
cBoel Oymyrel mpodecCHoHaTbHON
NEeSITEbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH

po0JIeM XUMUYECKON M IKOJIOTHYECKON

HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TIPOOIeMe
U TIpe/yiaraTb BO3MOXKHBIE ITYTH €€
peIIeHMUS

Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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IHNEPEYEHDb (KOAUPUKATOP) PACHHPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA30BATEJBbHON MPOI'PAMMBI CPEJHETO OBIIEIO
OBPA30OBAHUA U DJIEMEHTOB COAEP KXAHUA 11O XUMHUHN

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIOJIb3YeTCs MepedeHb (KOAM(PUKATOP) pacHpeeseHHBIX MO KjaccaMm IMPOBEPSIEMBIX

TpeOOBaHUN K

pe3ynbTartaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMBbI

CpeIHero o0Iero oopa3oBaHus U JIEMEHTOB COJCP)KaHUS 110 XUMHH.

10 KUIACC
IIpoBepsieMmble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl
Kon [TpoBepsieMble TPEAMETHBIE PE3YIBTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSIEMOI0 o0pa30BaTeIbHON MPOrpaMMBbI CPETHEr0 00IIEro 00pa3oBaHUs
pe3yabpTara
1 Teopernueckrne OCHOBBI OPraHUYECKON XUMUU
1.1 ChopMUpOBaHHOCTh MPENCTABICHUNA O XUMHYECKOW COCTaBJISIOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMUM B TO3HAHUU
SBIICHUW TPUPOABI, B (POPMUPOBAHUHM MBIIIJICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOM T'PAMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJOTMUYECKH O0OCHOBAHHOTO
OTHOILICHUS K CBOEMY 3/I0POBbIO U MPUPOJTHON Cpejie
1.2 Bnagenune cucreMol XUMHYECKMX 3HAHHUM, KOTOpas BKJIIOYAET:

OCHOBOIIOJIAraroLIne HOHATHUSA (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA 0O0BEM, YIJICPOIHBIM CKeJerT,
GyHKIMOHANBHAS ~ TpyHmna,  paaukal,  U30MEpus,  H30MEpHI,
TFOMOJIOTHUYECKUIT  pAZl, TOMOJIOTH, YIJIEBOJAOPOIbl, KHCIOPOJ-
U a30TCOZAEpIKAIINE COCTUHEHMs], OMOJIOrMUYECKU aKTUBHBIE BEIIECTBA
(yrineBonibl, KUpPbI, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsSI opraHnyeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUH, (PaKTOJIOTHUYECKHE
CBEICHUS O CBOMCTBaX, COCTaBe, IMOJy4YeHUH U Oe30MacHOM
UCIOJIb30BAaHUM BAKHEWILIMX HEOPraHUYECKUX U OPraHMYECKHUX

BEUIECTB B OBITY U IPAKTUUECKOU JI€SITEIbHOCTH YeJIOBEKa
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1.3

ChopMHpOBaHHOCTH YMEHHI BBISBIATH XapaKTEpPHbIE MPU3HAKH
IIOHATHUM,  yCTaHABIMBATHL HUX  B3aWMMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATUA IIPU OINHUCAHUU COCTaBa, CTPOCHUS
Y IIPEBPAICHUN OPraHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHHI UCIIOB30BaTh XUMHUUECKYIO CHMBOJIUKY
JUTSL COCTABJICHHMS MOJEKYISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalleHHOH) (opMya OpraHMYEeCKWX BEIIECTB U ypaBHEHUM
XUMUYECKUX  pEaKIHWi,  HW3TOTaBIMBATh  MOJEIH  MOJIEKYI
OPraHMYECKUX BEHIECTB I WUIIOCTPAIIMM WX XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUPOBaHHOCT, YMEHUH  YCTaHABJIWBATh IPUHAICIKHOCTH
U3YYCHHBIX OPraHMYECKHX BEIIECTB IO UX COCTaBy M CTPOCHUIO
K ONIpeIeICHHOMY Kiaccy (TpyIIe) COSAMHCHHH (YIJIeBOIOPOIHI,
KHCIIOPOA M a30TCOJCPKAIINE COCAMHCHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHUSA), JlaBaTh WM  Ha3BaHUSA II0 CHCTEMaTHYCCKOM
HomeHnknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUS OIIPCACIIATH BUBI XHUMHYECKON CBSI3U
B OPraHNU4YCCKHUX COCOINHCHHAX (OI[I/IHapHLIe )51 KpaTHBIG)

1.6

ChopMHUPOBAHHOCTH YMEHHUSI TMPUMEHSATH: TIOJIOKEHUS TEOPUH
CTpoeHus1 oprannyeckux BemectB A.M. byriepoBa st 00bsicHEeHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH
COXPAHEHHUSI MACCHI BELIECTB

Yrinesomopoasl.  Kucnmoponacomepikamue W a30TCOAEpIKAIIHe
OpPraHWYECKUE COCTUHCHHUSI. BRICOKOMOJICKYIISIPHBIC COCTUHCHHUS

2.1

ChopMuUpOBaHHOCT, YMEHWW TPUBOAWTH TPHBHAIBHBIC Ha3BaHUS
OTJICTBbHBIX OPraHWYECKHX BEIICCTB (ITHJICH, MPOIWJICH, alleTHJICH,
ATUJICHTJIMKONb, TIUIEPUH, (HEHON, (OpMAaTbIACTHII, aleTalIbICTHI,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTCapuHOBas KHCIIOTa, TJIOKO3a, (PyKTO3a, Kpaxmal, IeJUIT0JI03a,
TJTMITUH)

2.2

ChopMHUPOBAaHHOCTh YMEHHUM XapaKTEepHU30BaTh COCTAaB, CTPOCHHE,
bu3MYeCKre W XHMHUYECKHE CBOMCTBA TUIHMYHBIX IIpEJACTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, dTaH, JTUJICH,
MPOIMIICH, aleTuiaeH, OyramueH-1,3, metunOyramueH-1,3, OeH3om,
METaHOJI, 3TAHOJI, STUJICHIJIMKOJIb, TJIMIICPUH, (EHOJ, arleTaabIerul,
MypaBbHHAs W YKCYCHasi KUCJIOTBI, TJIFOKO3a, Kpaxmal, IEeJUTI0JI03a,

AMUHOYKCYCHasl KUCJIOTA)
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2.3

CdopmMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH TCHETHYECKYIO CBS3b
MEXIYy TUIOWYHBIMUA  TPEICTABUTEIIMU  PA3JIMYHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB YpaBHEHUSMU COOTBETCTBYIOIIIHNX
XUMHUYECKUX PEAKINI C UCTIOIb30BaHUEM CTPYKTYPHBIX (popMyI

2.4

CpopMupoBaHHOCTh ~ YMEHHUSI  XapaKTepu30BaThb  HCTOYHUKH
YIIEBOJAOPOIHOTO ChIpbsl (HEPTh, MPUPOIHBIN ra3, Yrojib), CIIOCOOBI
UX TepepadOTKM U MNPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepadoTKu

XUMUA U )KU3Hb. PacyeTnl

3.1

CdopmMupoBaHHOCTH YMEHHUH BJIAJIETh CUCTEMOW 3HAHU 00 OCHOBHBIX
METOJIaX HAYYHOr'0 MO3HAHUS, UCIIOJIb3YEMbBIX B XUMUH MIPU U3YYECHUU
BEIIECTB M XWMHYECKUX SBIICHWU (HAOIIOJIEHWEe, W3MEPECHHE,
AKCIIEPUMEHT,  MOJEIMPOBAaHUE),  HMCIOJIb30BaTh  CHUCTEMHBIE
XUMHAYECKUE 3HAHUS JUIsl TPUHATUS PEIIEHUd B KOHKPETHBIX
YKU3HEHHBIX CUTYALUSAX, CBI3aHHBIX C BENIECTBAMU U UX TPUMEHEHHUEM

3.2

ChopMHupoBaHHOCTh yMEHUN CcOOJIIOAATh TMpaBUia MOJb30BAHUS
XUMHUYECKON TOCYA0M M J1abOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe
npaBuja oOpalleHusl C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIHUSIMHU
10 BBIMIOJHEHUIO Ja00PaTOPHBIX XUMHUUECKUX OMBITOB

3.3

CdopmMupoBaHHOCTb YMEHHI TIIIAHUPOBATH U BBITTOJIHIATH XUMHUYECKUI
SKCHEPUMEHT (npeBparieHus OpraHUYEeCKUX BEILIECTB
IpU HAarpeBaHWU, IOJYYECHHE JTWICHA W HM3YYEHHE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIIMU OPraHMYECKUX BEIIECTB, JeHATypalus OeJIKOB
IpU HarpeBaHWM, LBETHbIE peaKIMu OEIKOB) B COOTBETCTBHUHU
C MpaBUJIaMHU TEXHUKHU O€30MaCHOCTU MpU OOpallleHUH C BEIECTBAMHU
U J1abOpaTOpHBIM  OOOPYAOBAaHHUEM; TMPEJCTABIATH PE3YJIbTaThl
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3alluCu  ypaBHEHH
COOTBETCTBYIOIIUX peakuuid U (QOpMyIHpOBaTh BBIBOABI Ha OCHOBE
JTUX PE3YJIbTATOB

34

CdhopMupoBaHHOCTH YMEHHI IIPOBOAUTH BBIYMCIICHUS
0 XUMUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA
UCXOAHOTO BEUIECTBA WJIM MPOJYKTa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB WA MPOIYKTOB
peaxkuuun)

3.5

CdopmupoBaHHOCTH YMEHHI KPUTUYECKHU AHAJIM3UPOBATh
XUMUYECKYI0 HH(POPMAIMIO0, TOJy4aeMyI0 W3 Pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoit nHpopMmaIuu, ceth UHTEpHET U apyrue)
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3.6

CpopMHUpPOBAaHHOCTh YMEHHMM COOMIOJATh IIpaBUjIa SKOJIOTHYECKU
11eJICCOO0PA3HOr0 TOBEJICHHUS B OBITY U TPYIAOBOH JeATEILHOCTU
B LIEJSIX COXPAHEHHMS CBOErO 370POBbS U OKPYKAIOUIEH IMPUPOIHOU
Cpelbl, OCO3HaBaTh OIMACHOCTh BO3JICHCTBUS HAa JKUBBIE OPraHU3MBbI
ONPEIECIICHHBIX OPTraHUYECKUX BEIIECTB, IOHUMAasi CMBICI MOKA3aTENs
[IIK (mpemenbHO  AOMYCTUMOM  KOHIIGHTpalMU),  MOSICHATH
Ha IIprMepax CIocoObl YMEHBIIICHUS 1 TIPEIOTBPAILICHHS UX BPESTHOTO
BO3JECHUCTBUS HA OPraHU3M YEJI0BEKA

IIpoBepsiemble 3J1IEMEHTHI CONEPKAHMS

Kon

[IpoBepsieMblid 3JIEMEHT COJEPKAHUS

1

TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH

1.1

HpeI{MeT OpFaHquCKOﬁ XUMHUHU:. €€ BOSHUKHOBCHHUC, PAa3BUTHUC W 3HAUCHHC
B IMOJYYCHHM HOBBIX BCIICCTB MW MarTcpHUalioB. TCOpI/IH CTPOCHUA
OpPraHH4YCCKHUX COGI[I/IHGHI/Iﬁ A.M. BYTJIGPOBa, €C OCHOBHBIC ITOJIOXKCHHUS

1.2

CrpykTypHBIE (HOPMYJIBI OPraHUYECKUX BEHIECTB. ['OMoOorus, mu3omMepusi.
XuMuYecKasi CBsI3b B OPraHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPAaTHbBIE
cBs3u. [IpeacraBnenue o kiaccupuKauu OpraHnueCKuX BEIeCcTB

1.3

Homenkiarypa OPraHUYeCKuX COCIMHEHU (cucTemaruueckas)
W TpUBHAIBbHBIC HA3BaHWS BAKHEUININX TMPEACTABUTENCH  KJIacCOB
OpPraHMYECKHUX BEIICCTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHI psia. MeraH W 3TaH —
MPOCTEHIIINE MPEACTABUTENN AIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMEIeHUs] U TOPEHMS), HAXOXKJICHUE B MPUPOJE, MOJYy4CHUE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUM PsiJl. DTUIIEH U MPOIUIICH —
MPOCTEHIIINE MPEACTABUTENN AIKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApATAIlUU, OKHUCICHUS
Y TOJIMMEPHU3ALINH ), TOJYYCHUE U TPUMEHEHUE

2.3

Ankanuensl: Oyraauesn-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUue  CcBoiicTBa  (peakuusi  moiaumepusanuu).  [lomydenue
CUHTETUYECKOr0 Kay4yKa U PE3UHbI

2.4

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHN psii.
AnernneH — NpOCTEHIIMI NPEeACTAaBUTENb AJIKWHOB: COCTaB, CTPOEHHE,
¢usznyeckue W XMMHUYECKHME CBOWCTBAa (peakUuu TUIPUPOBAHUS,
raJIor€HUPOBaHUs, THApPATAI[UU, TOPEHHUS] ), TOTYYEeHUE U TPUMEHEHUE
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2.5

Apenbl. beHzon: cocra, cTpoeHue, GU3MUECKUE U XUMUYECKHUE CBOWCTBA
(peakuuu rajoreHUpOBaHMUS W HUTPOBAHUSA), MOJTYyYEHUE U TPUMEHEHHUE.
Tosyout: coctaB, cTpoeHue, PU3NUECKUE U XMMUUYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHMUS ), MOJTYy4YECHHUE U pUMEHEHHEe. TOKCUYHOCTh
apeHoB. ['eHeTHueckas CBs3b MEXAY YIJIEBOJOPOAAMHU, MPUHAIICKAITUMU
K pa3JIMYHbIM KJlaccam

2.6

[IpupoaHbIE MCTOYHUKH YriaeBOAOpoAoB. [IpuponHslii ra3 M IONYTHBIE
HedTanble Ta3bl. HepTh u ee mpoucxoxaenue. CrnocoObl nepepadoTKu
He(TH: MEpPEroHKa, KPEKUHT (TEPMUUYECKUN, KATAIUTUYECKUI), TUPOIIHU3.
[TponykTel mepepaboTkn HedTH, WX MNPUMEHEHHE B TMPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIN yroiib U MPOIYKTHI €ro nepepadoTKu

Kucnopoaconep:xaiiye opraHn4ecKue CoeTHHEHUS

3.1

[IpenenbHple OMNHOATOMHBIE CHHUPTBHL. METaHOI U H3TAHON: CTPOEHUE,
bu3nUecKkrue U XMMUYECKUE CBOMCTBA (peaKIMu ¢ aKTUBHBIMH METaJUIaMH,
raJioreHOBOI0PO/IaMU, TOPEHHUE), TpuMeHeHrne. BomopoiHbIe CBSI3U MEXITy
MOJIEKYJIaMU CHUPTOB. JleWCTBME METaHONa W 3TAaHOJA HAa OpPraHU3M
YyenoBeKa. MHOroaTOMHBIE CITUPTHI. DTUICHIJIMKOJb U TJIMIEPUH: CTPOEHUE,
du3nYeckre M XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO IIEIOYHBIMU
MeTallaMU, Ka4eCTBEHHAsl peaKIliusi Ha MHOTOaTOMHbI€ CIUPTHI). JleiicTBue
Ha OpraHu3M yesnoBeka. [I[puMeHeHre runepruHa U STUIECHTJIUKOIIS

3.2

®deHos: CTpOeHHWE MOJIEKYJbl, (U3MYECKUE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts denona. [Ipumenenue dhenona

3.3

Anbaeruaipl M KEeTOHbL. DopMmanplIeruj, aleTaabJerujl: CTPOEHHUE,
dbuzmyeckue U XUMHUYECKHME  CBOMCTBA  (peakIuh  OKHUCJIEHUS
Y BOCCTAHOBJICHUSI, KAYE€CTBEHHBIE PEAKIIUH ), IOTYUYECHUE U TPUMEHEHUE

34

OnHOOCHOBHBIE  IpelesibHbIE  KapOOHOBBIE  KHUCIOTHL. ~MypaBbHHas
U YKCYCHas KHUCJOTBI: CTPOEHME, (PU3NYECKHME U XMMHUYECKHE CBOMCTBa
(cBoiicTBa, 00IIME [T KJIacca KUCIIOT, peaklus dTepu(UKaIiN ), MOIydeHUe
u npuMeHnenue. CTeapuHOBass U OJIEMHOBAS KUCJIOTHI KaK IMPEICTaBUTENN
BBICIIUX KapOOHOBBIX KHUCIOT. MblJa Kak COJM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

Crnoxuble 3(Upbl KAk MPOU3BOJHBIE KApOOHOBBIX KHCJIOT. ['maponus
cioXHbIX 3¢upoB. Kupbl. ['maponus xupoB. IlpuMeHeHue KHUPOB.
buonornueckast posb )KUPOB

3.6

VYraesonpl:  cocraB,  Kjlaccuukaius ~— YrjieBojoB  (MOHO-,  JU-
U nojucaxapujbl). ['oko3a — MPOCTEUIN MOHOCaXxapua: OCOOCHHOCTH
CTPOEHUSI  MOJEKYJbl,  (U3MYECKHME W  XHMHYECKHE  CBOMCTBa
(B3aumogeiictBue ¢ ruapokcunom Menu (II), oxucineHme aMMHuadYHBIM
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pacTtBopoM okcuaa cepedbpa (I), BoccTtaHoBieHHe, OpOXEHHE TIIFOKO3bI),
HaxXOXJEHUE B MPUPOJE, IPUMEHEHHE, Ononoruueckas poib. DOTOCUHTES.
®pykTO3a Kak M30Mep TIIFOKO3bl. Kpaxman M 1estrono3a Kak MpUpOaHbIE
nonuMepbl. CTpoeHHe Kpaxmala U eJUTt0JI03bl. Pu3nyecKkrue 1 XUMUIECKUe
CBOICTBa Kpaxmasa (TUIpoJiu3, KaueCTBEHHAsl PEaKIus C HOJIOM)

A3oTcoaepxalnire OpraHuuecKiue COequHEHUs

4.1

AMHMHOKHCIIOTHI Kak aMm(pOTepHBbIE Opranndeckue coequuenus. Ouzndeckue
M XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT (Ha TIpuMepe TJIMIIMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTu b

4.2

benku kak npupoaHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHASI CTPYKTYpa O€KOB. XMMUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYpallUsl, KAUECTBEHHbIE PEaKUU Ha OeIKu

BBICOKOMOJIEKYJIIPHBIE COETMHEHNUS

5.1

OCHOBHbIE TIOHSTUS XUMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIUMEpPU3alluu, CpeaHss
MosieKyssipHass Mmacca. OCHOBHBIE METOJIbI CUHTE€3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUH — MOJIUMEPU3ALUS U MOTUKOHICHCALIHS

5.2

DKCIEepUMEHTAIbHBIE METO/bl M3YUEHHS] BEIIECTB U HMX IPEBpaIlCHUM:
O3HAKOMJICHHE C OOpa3laMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
rJIacTMace, KaydykoB. [lolydeHrne CHHTETUUECKOrO KayuyyKa U pe3UHbI
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IIpoBepsieMmbie TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM

MpOrpaMmbl

Kon
MIPOBEPSIEMOT0
pe3yibTara

[IpoBepsiemMble TpeIMETHBIE PE3YIIbTATHl OCBOCHHSI OCHOBHOM
o0pazoBaTebHOM MporpaMMbl CpeIHET0 00111eT0 00pa3oBaHuUs

1

TeopeTnyeckre OCHOBBI XUMHUU

1.1

Bnagenue cucTeMOM XUMHWYECKHX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAralolue TMOHATUS  (XMMUYECKUU  DJIEMEHT, aToM,
JJIEKTPOHHAsi 000JOYKa aroma, S-, p-, d-3JIEeKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKyJa, BaJlEeHTHOCTb, 3JEKTPOOTPULIATEILHOCTD,
CTENEHb  OKHUCJICHUSI, XHMHUYECKas CBS3b, MOJb, MOJIApHas
Macca, MOJISIpHBI 00beM, KpUCTAUIMUECKas pelieTka, THIIbI
XUMHUUYECKUX PEaKUHUil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC, 3K30-
U DHJIOTEPMUYECKHE, pEeakIMd HOHHOro OOMEHa), pacTBOD,
BJIEKTPOJIATBI, HEAJICKTPOIMUTHI, SJICKTPOJIMTUYECKAS TUCCOLIMALIMSA,
OKHCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOW PpEaKIuH,
XUMHUYECKOE  PaBHOBECHE); TEOPHUHM U  3aKOHBI  (Teopus
BIIEKTPOJATUYECKOU JUCCOIMAINY, [Tepuoanueckuit 3aKOH
JI.1. MenneneeBa, 3aKOH COXpPAHECHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK ~ XUMHM,  (PAKTOJIOTHYECKHE  CBEACHUS
O CBOWCTBaX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeSITEILHOCTH YeJIOBEKa

1.2

ChopMHpOBaHHOCTH YMEHHI BBISBIATH XapaKTE€pPHbIE MPU3HAKH
U B3aUMOCBS3b U3YYECHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOLLUE
NOHATHS TPHU OINMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEILLECTB U UX IPEBPALIECHUN; BBIABIATH B3aUMOCBA3b XMUMHUYECKUX
3HAHUM C TOHATUSAMHM M IPEACTABICHUSMM APYIMX €CTECTBEHHO-
Hay4HBIX [IPEAMETOB

1.3

Bnagenve OCHOBHBIMH METOJAMM HAy4YHOTO IIO03HAHUS BEILIECTB
U XUMHUYECKHUX SIBICHUM (HAOII0JeHUe, U3MEPEHHUE, SKCIEPUMEHT,
MOJICITMPOBAHHE)

1.4

ChopMupoBaHHOCT, YMEHUI OMPEIEISITh BAJICHTHOCTh M CTEIEHb
OKHUCJICHHSI XHMHYECKHX JJIEMEHTOB B COCIWHCHHSX Pa3JIUIHOTO
cocTaBa, BHJ XUMHYECKOM CBSI3M  (KOBAJICHTHAs, HOHHAas,
MeTaJTHIeCcKasi, BOJOPOAHAS) B COSUHEHHUSAX, TUIT KPUCTATTHYCCKON
peIIeTK KOHKPETHOTO BelecTBa (aTOMHasi, MOJICKYJIsIpHAsI, HOHHAS,
MeTaJUTMYeCcKast )
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1.5

ChopMHupoBaHHOCTH YMEHUU OIpPENEIATh XapaKTep Cpellbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

ChopMHUpPOBAaHHOCTH ~ YMEHHMSI  KJIAaCCU(MDUIIUPOBATh  XUMHUYECKUE
PEaKIUu MO Pa3IMUYHbIM MPU3HAKAM (YKCITY U COCTaBY pearupyroniux
BEIIIECTB, TEIUIOBOMY 3(P(DEKTy peaklnu, HU3MEHEHUIO CTeleHEeH
OKHCJIEHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMu,  Y4acCTHUIO
KaTajinu3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUM COCTaBJISITh YPaBHEHHS peakiui
pPa3IMYHBIX THUIIOB, TIOJHBICE U COKpAILLICHHBIC YPABHEHUS PEAKUUU
MOHHOTI0 OOMEHA, YYUTHIBAs YCIOBUS, PU KOTOPBIX 3TU PEAKIIMH UTYT
J10 KOHIIa

1.8

CdopMHupoBaHHOCTH YMEHUHN MPOBOJUTH PEAKLIUU, TOATBEPKAAIOIINE
KAUEeCTBCHHBII COCTAaB  pa3JIMYHBIX HEOPraHWYECKUX BELIECTB,
pacIio3HaBaTh OIBITHBIM IIYyTE€M HOHBI, IIPUCYTCTBYIOLME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BELIECTB

1.9

CdopMupoBaHHOCTh YMEHHI PACKPBIBATH CYITHOCTh OKHCIUTEILHO-
BOCCTaHOBHTEJIbHBIX peaKImiA TOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.10

CpopmMupoBaHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOHN peakIMu OT Pa3IMYHbIX (PAKTOPOB

1.11

ChopmMupoBaHHOCTh YMEHHUM OOBSICHATH XapakTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3IACHCTBUS
(npuniun Jle Hlatense)

OO6m1ast 1 HeOpraHudecKasi XUMHUS

2.1

CdopMHUpPOBAaHHOCTh YMEHUU pacKpbiBaTh cMbICH llepuomuueckoro
3aKOHA JI.W. MenpgenecBa u JIIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIONIYI0, OOBSCHUTCIBHYI0O W  MPOrHOCTHYECKYIO

byHKIIMHU

2.2

ChopMHUpOBAaHHOCTh ~ YMEHHMH  XapaKTEpPH30BaTh  JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKUX JJIeMEHTOB 1 — 4 mnepuosioB
[lepunoguueckoii cuctembl XuMuueckux 3yiemeHToB .M. Menneneena,
UCTIONIb3Yd  TIOHSATHS  «S-, Pp-, d-dJEKTPOHHBIE  OpPOUTAINY,
«QHEPreTUYeCKnue YpOBHUY», OOBSCHATH 3aKOHOMEPHOCTH M3MCHCHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX COCIMHCHUW MO IEpUOTaM
u rpynnaM llepmoamyeckoil CHUCTEMBI XUMHWYECKUX JJIEMEHTOB
.. MenneneeBa
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2.3

ChopMupoBaHHOCT, YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMIHBIX
KJIACCOB, TIOJITBEPXKAATh CYIIECTBOBAHNE TCHETHYECKOU CBSI3H MEXKIY
HEOPTraHMYECKUMHU  BEIIECTBAMH  C  TOMOIIBIO  ypaBHCHHM
COOTBETCTBYIOIINX XUMHUECKUX PEAKITAN

2.4

ChopMHUPOBAaHHOCT, YMEHHMM  yCTaHABJIMBATh IMPUHAIECKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OMPEJEICHHOMY Kiaccy
(rpynme) coequHeHu# (ITPOCThIE BEIIECTBA — METAJUIBI M HEMETAJLIBI,
OKCHJIbI, OCHOBAaHHUSI, KUCJIOThI, aM(OTEPHBIE TUIPOKCHU]IBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHUN HUCIIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY
IUI  COCTaBJEHMsST (OpPMYNI BEIIECTB M YPAaBHEHUH XHMHYECKUX
peakuuii, cuctematndyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHMS OTHAEJIbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHblid Tras,
YIJIEKUCTBbIM Ta3, aMMHaK, ramieHas W3BECTb, HEramieHasi H3BECTb,
NUTHEBAS COAQ, TUPUT U APYTHUE)

2.6

ChopMHUpPOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBAThH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMUHBIX
KJIACCOB, MOJITBEPK/IaTh CYIIIECTBOBAHUE T€HETUUECKON CBI3U MEXKITY
HEOPraHWYE€CKMUMHM  BEIIECTBAMM  C  INOMOUIBIO  YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUMA

2.7

CdopmMupoBaHHOCTb YMEHUI MIJIAHUPOBATH U BBITOIHATH XUMUYECKHIM
DKCIIEPUMEHT (pa3oKEHUE IEPOKCHIA BOJAOpPOAA B MPUCYTCTBHH
KAaTaJIn3aToOpa, ONPEACIICHUE CPEeabl paCTBOPOB BEILIECTB € ITOMOLIBIO
YHUBEPCAILHOTO WHJWKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XUMHUYECKOM peakluu, peakuuu HOHHOro OOMEHa,
KaueCTBEHHbIE peakiuu Ha cynabdar-, kapOoHAT- U XJIOPHUA-AaHUOHBI,
Ha KaTUOH aMMOHMUS, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TEMam
«Meramib» u «Hemeramib») B COOTBETCTBUU C MPaBUIIAMU TEXHUKH
0e30macHOCTH TpH OOpalleHHH C BEIIECTBAMH M JIAOOPaTOPHBIM
000pyI0BaHHEM; MIPEACTABIATH PE3YIBTAThI XUMHYECKOTO
SKCIIEpUMEHTa B (OpMe 3amuCH YpPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUpPOBATH BHIBObI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

ChopMHUpOBaHHOCTH YMEHHUH COOJIO/aTh TMpaBWiia IOJIb30BaHUS
XUMHUYECKON TOCyA0M M J1abOpaTOpHBIM OOOPYJOBAaHHEM, a TaKKE
npaBuia oOpaleHusl C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU
10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIMBITOB

2.9

CpopMHUpOBAaHHOCTh ~ YMEHHMH  XapaKTepu3oBaTb  XUMHUUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE MPOMBIIUICHHOIO TOJIYYEHUSI CEPHOU
KHCIIOTHI, aMMHaKa, a TaKke CHOPMHUPOBAHHOCTH MPEICTABICHUMA
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00 O6HII/IX HAaY4YHBIX IIPpUHOUIIAX W IKOJOIHYCCKHX HpOGJ’ICMaX
XUMHUYCCKOI'O ITPOU3BOJACTBA

XUMHUS U KU3HL. PacueTsl

3.1

CopMHUPOBAaHHOCTh MPEACTABICHUN O XMMHUYECKOM COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, pPOJIM XUMUH B TMO3HAHUU
SBIICHUW TIPUPOABI, B (POPMUPOBAHUHM MBIIIJICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PAaMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJOTMUYECKH O00OCHOBAHHOTO
OTHOILICHHS K CBOEMY 3I0pPOBbIO U MPUPOIHON cpesie

3.2

CdopMupoBaHHOCTH YMEHH KPUTUYECKU aHAJIN3UPOBATh
XUMUYECKYI0 HH(OpMAIUIO, TMOJYy4aeMyI0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBO KOMMYHUKAIUK, ceTh IHTepHET 1 apyrue)

3.3

CdopmMupoBaHHOCTh yMEHHI COOJIOIATh MpaBUiia SKOJOTHYECKU
I1EJIECO00Pa3HOrO TOBEACHUS B OBITY W TPYAOBOH JCSITEIHHOCTH
B IIEJIIX COXPAHEHHS CBOETO 3JIOPOBBS M OKPYKAIOIIEH MPUPOIHOM
cpeabl

34

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS HAa JKUBBIE OpPraHU3MBbI
ONpEIETICHHBIX BEIIECTB, MOHUMas cMbIci nokazarens [IIK, noscHATh
Ha MpUMepax CrocoObl YMEHBIIICHUS U TTPEIOTBPAILICHUS UX BPEITHOTO
BO3JICMCTBUS HA OPraHU3M YEJI0BEKA

3.5

CdopMHUpPOBaHHOCTH YMEHUMN MIPOBOJIUTH BBIUMCIICHUS
C UCIMOJIb30BAHUEM MOHATUSA «MAaCCOBas J0JI1 BENIECTBA B paCTBOPEY,
00BEMHBIX OTHOIIEHWH Ta30B IPH XUMHYECKHUX PEAKIUIX, MAacCChI
BEIIECTBAa MM 00beMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce WM 00bEeMYy OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TeIrI0BOTO 3¢ (eKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChI
BEIIECTB, IIPEBPALLICHUS U COXPAHEHUS SHEPTUHU

HpOB €PpAECMBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMbIi 3JIEMEHT COACPIKAHUS
1 Teopernueckue OCHOBBI XUMUU
1.1 XUMUYECKUN daeMeHT. AToMm. Sapo aroma, HM30TONBI. OJIEKTPOHHAsA

000JI04YKa. DHEPreTUYecKre YypOBHU, MOAYPOBHU. ATOMHBIE OpOUTaNH,
s-, p-, d-anmemenThl. OCOOEHHOCTH  pacmpeiesieHuss  SJIEKTPOHOB
Mo OpOWTAIIM B AaTOMax »dJEMEHTOB TIEPBBIX YETHIPEX IEPHOJIOB.
DneKkTpoHHAst KOHPUTYpaIrs aTOMOB
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1.2

Ilepnonnuecknii 3akoH U [lepuoanueckas cucreMa XUMUYECKUX AJIEMEHTOB
AN. MenneneeBa. Cpsi3b nepuoguyeckoro 3akoHa u llepuoanueckoit
CUCTEMBI XHUMHUYECKUX 3ieMeHTOB JI.M. MenaeneeBa ¢ COBpEMEHHOU
TEOPHENl CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BEIIECTB
[0 rpynmnaMm U nepuojiaM. 3HaYE€HHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTUU
HayKH

1.3

CtpoeHne BeniecTBa. XHMHUYECKas CBS3b. BHAbl XUMHUYECKOH CBA3U
(KkOBaJICHTHAsI HEMOJSIpHAs M MOJspHAasi, MOHHAs, MeTajndeckas). oHsbl:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM XUMUYECKOM
cBsi3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTS. 9J'ICKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHUCIICHUS

1.5

BGIH€CTB3 MOJICKYJLIDHOTO MW HCMOJICKYJLIPHOI'O  CTPOCHUA. 3aKoH
IIOCTOAHCTBA COCTaBa BCIICCTBA. Tumnsl KpUCTAJULIMYCCKUX PCHICTOK.
3aBUCHUMOCTh CBOMCTBa BCHICCTB OT THIIA KpHCT&HJIH‘IGCKOfI PCUICTKH.
[Ionstue o AUCIICPCHBIX CHCTCMaAX. HcTtunnable N KOJUIOUTHBIC PACTBOPEI.
MaccoBas A0Ji1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanus HEOPraHUYECKUX COEAMHEHHU. Homenknarypa
HEOPraHUYECKUX BELIECTB

1.7

XuMu4yeckas peaKuus. Knaccudukanus XUMHUYECKUX peakuuii
B HEOPraHWYECKONW M OPraHMYeCKOM XUMHHU. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHMS W TPEBPALICHHUS DHEPIUU TMPU XUMHUYECKUX
peakIusIx

1.8

CKOopoCTb peakiinu, ee 3aBUCUMOCTh OT Pa3IMYHbIX (PAaKTOPOB

1.9

OOpatumble peakiuu. Xumuueckoe paBHoBecwe. MDakTopbl, BIMAIOMINE
Ha COCTOSIHME XUMH4YecKoro pasHosecus. [Ipunuunn Jle [larense

1.10

DnekTponuTudeckas auccoryanus. CunbHbIE M CcIaOble 3JIEKTPOJIUTHI.
Cpena BOJHBIX PAcCTBOPOB BEIIECTB: KHCJAs, HEHUTpasibHas, IEI0YHas.
Peakiinu moHHOro oOMeHa

1.11

OKHCIIUTEIIbHO-BOCCTAHOBHUTEIILHBIC PCaKInu

Heoprannueckas xumust

2.1

Hemeramnel. Ilonoxkenne HemetamioB B Ilepuonnueckoir cucreme
xumudeckux asneMmeHtoB [[.M. MengeneeBa U 0COOEHHOCTH CTPOCHUS
atoMoB. DU3MYECKHE CBOWCTBA HEMETAIOB. AJUIOTPOINHUS HEMETALIIOB
(Ha mpuMepe Kuciopoja, cepsl, hocdopa u yriepoaa)
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2.2

XUMHUYECKHEe CBOMCTBA BAKHEHIIIMX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoga W KpEeMHHSI) M HUX COCIUHEHUU (OKCHIOB,
KUCJIOPOJICOAEPKAIIUX KHUCIOT, BOJOPOJHBIX coenuHeHuit). [lpumenenue
BaXXHEHUIIINX HEMETAJUIOB U UX COCANHECHUN

2.3

Meramnsl. [lonoxenune meramioB B [leprnognyeckor cucteMe XMMUYECKUX
sanemenToB J[.M. MengaeneeBa. OCOOEHHOCTHM CTPOEHHUS DJIEKTPOHHBIX
o0oouek aTtoMoB MeTauioB. OOmme (unueckue CBOWCTBA METAJUIOB.
CriaBbl METAIIOB. DIEKTPOXUMHUUECKHUNA Psi/T HAMIPSDKCHUH METAILIOB

2.4

XUMHUYECKHE CBOMCTBA BaXKHEUIIUX METAJIOB (HATpUM, KUK, KalbIUH,
MarHuu, alfOMUHHM, ITUHK, XPOM, JKEJIe30, MeJb) U UX coeauHeHu. Oomume
CrocoObI oJydeHus MeTauioB. [I[puMeHeHne MeTallJIOB B OBITY M TEXHHUKE

2.5

['eneTnueckas CBA3b HCOPraHUM4CCKHX BCHIICCTB, IIpHUHAJIC)KAITUX
K pa3/IM9YHbIM KJIaCCaM

XUMUA U KU3Hb

3.1

Ponp xumum B obecrieueHnn SKOJIOTHIECKOM, SHEPTeTHUECCKONW U MUIIEBOM
0€30MacHOCTH, pa3BUTUM MeIUIMHBL. [loHSTHE O HaydHBIX MeToAax
MO3HAHUSA BEIIECTB U XUMUUYECKUX PEAKIIAMN

3.2

[IpencraBnenus o0 OOMMX HAYYHBIX NOPUHIMOAX MHPOMBIIIJIEHHOTO
MOJIYYEHNSI BAKHEUIINX BEMIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAIIOB:
BAKHEHUILINE CTPOUTEIIbHBIE MaTE€pUANIbl, KOHCTPYKLIMOHHBIE MaTE€pUAIbI,
KpPAaCKH, CTEKJIO, KEpaMHUKa, MAaTEPHUAIIbI ISl JJIEKTPOHUKU, HAHOMATEPUAJIbI,
OpraHn4ecKue 1 MUHEpaJIbHbIe YA00peHus

3.3

XuMusg ¥ 370pOBbE YEIIOBEKA: MpaBHJIa UCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiia 0€30MaCHOTO MCIOJIB30BaHUS MPENapaToB OBITOBOM
XUMUH B TOBCEHEBHOMW KU3HU
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