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OenepasibHas pabouasi mporpamMma Mo y4eOHoMmy npeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMmeTHas o0OmacTh «EcTecTBeHHO-HaydHBIC MpPEIMETBI») (Janee
COOTBETCTBEHHO — MPOrpaMmMa Mo XUMHUU, XUMHUS1) BKITIOYAET MOSCHUTEIbHYIO 3aIHCKY,
coZiep)KaHue OOYy4YeHUS, TUTAHUPYEMbIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XUMUH,
TUIAHUPYEMbIE PE3yJbTaThl, TEMATUUECKOE TUTAHMPOBAHUE, TEpedeHb (KoaudukaTop)
pactpeie]IeHHBIX IO KJIaccaM MPOBEPSEMbIX TpeOOBaHUW K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeibHON MpOrpaMMbl CPEIHETO O0IIEro 00pa3oBaHUsl U AJIEMEHTOB
COJIEP>KaHUS TI0 XUMUH.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOIIUE IEeNW W 3aJaudl HU3y4eHUs XHMUH,
XapaKTEPUCTUKY TICUXOJOTHYCCKUX MPEANOCHUIOK K €€ HM3YUYCHHIO O0YyJarolTUMUCH,
MECTO B CTPYKType y4yeOHOro IUTaHa, a TakKe TMOAXOAbl K OTOOpY COJepiKaHws,
K OINpEACNCHUI0 ITUTAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYECKOTrO
TUTAHUPOBAHUS.

Conepxxanue OO0y4eHHUsT PACKpPhIBAET COJACpXKATEIbHBIC JIMHUH, KOTOPBIC
MpeIJIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacce Ha YPOBHE CPEIHETO
o011ero oopa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHSI TPOTPAMMBI IO XHUMHU BKJIIOYAIOT
JUYHOCTHBIC, METAIlPEAMETHBIC PE3yJbTaThl 32 BECh IEPHOJ OOydeHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIC JOCTHXKEHUS 00yJaronierocs
3a KaXJIbIil To 00y4YeHUsI.

HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha yYpOBHE CpEIHEro oO0IIiero oOpa3oBaHHs pa3padoTaHa
Ha OCHOBE TpeOOBaHUM K pe3ylbTaTraM OCBOEHUS OCHOBHOM 0Opa3oBaTelbHOU
pOrpaMMBbl CpesiHero oo1ero oopazosanus, npeacrasieHHbIx B PI'OC COQO, ¢ yuerom
Konnenmmuu mnpenonaBanusi y4eOHOro mnpeameTa «XUMHS» B 00pa3oBaTEIbHBIX
opranmzanusix Poccuiickoit ®deaepannu, peaqu3ylomUX OCHOBHbIE 00pa3oBaTebHbIC
NporpaMMbl, M OCHOBHBIX TIOJIO)KEHHI (denepanbHOi paboueld  MpOrpaMMmbl
BOCITUTAHHSI.

OcHOBY MOJXOZ0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONpPeeTICHUI0 00Ien
cTpaTeruy OOy4eHHs, BOCIUTAHUSI U Pa3BUTHsS OOYUYAIOIIMXCS CPEACTBAMH Y4EOHOIO
npeamera «Xumus» aiaa 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyainbHple mnojoxkeHus DOI'OC COO o B3anuMOOOYCIOBICHHOCTH IIEJICH,
COJIEp’KaHUsI, PE3yJbTaTOB O00y4deHuss © TpeOOBaHUNA K YPOBHIO TOJTOTOBKH
BBITTYCKHHUKOB.

B cooTBeTcTBUM € JaHHBIMHM TOJOXEHUSMH MporpaMma Mo XuMuH (0a30BbIi
YPOBEHB) Ha YPOBHE CpeIHET0 00IIEero 00pa30BaHUS:

yCTaHaBJIMBAaeT oO0s3aTeNlbHOE (MHBAPUAHTHOE) TMPEAMETHOE COACp)KaHUE,
OIpeeNsieT KOJINYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKU HA KaXKJIOM ATarie
M3y4YEHUs MpEeaMEeTa, MPEeIyCMAaTPUBAECT MPUHIMUIBI CTPYKTYPUPOBAHUS COJEPHKAHUS
U pacrpeesieHnst ero no KjiaccaM, OCHOBHBIM pa3jiejaM U TeMaM Kypca;
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JaeT MPUMEPHOE pachlpeneicHre YyIeOHBIX YacoB MO TEMATHUYECKUM paseliaMm,
PEKOMEHAYeT TPHUMEPHYIO IOCIEAOBATEIPHOCTh H3Y4YEHUS OTACIBHBIX TEeM Kypca
C YU4E€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO mpoiiecca,
BO3pacTHBIX 0coOeHHOoCcTel oOyyaromuxcst 10 — 11 kiaccos;

JaeT METOJMYCCKYI0 HWHTEPIPETAINI0 IeNed HW3y4YeHHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHus,
COJIEP)KATENFHOM XapaKTePUCTUKU TIJIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOM TPOrPAMMBI  CPEIHEro oO0Iero oo6pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4eOHO-TTO3HABATEIILHOMN
JeSTEeNbHOCTH OOYy4Yarollerocsi Mo OCBOEHHUIO conaepkaHusi mpenmera. llo Bcem
HA3BaHHBIM TMO3UIMAM B IMPOrpaMME IO XUMUHU COOJIOJEHA MPEEMCTBEHHOCTh
c denepanbHOil padodeil MporpaMMON OCHOBHOT'O OOIIETr0 OO0pa3oBaHUS MO XUMHUU
(mya 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbI YPOBEHbD).

[Iporpamma 1O XUMHHM SBISE€TCA OPUEHTUPOM JUIS COCTABJICHHS] pabOdYuX
MPOrpaMM, aBTOPbl KOTOPBIX MOTYT MPEJIOKUTH CBOM MOAXOA K CTPYKTYPHUPOBAHUIO
U TIOCIEAOBATEIbHOCTH M3YYEHHs y4yeOHOro marepuaia, a TakKe CBO€ BHJICHUE
OTHOCHUTEIIbHO BO3MOXXHOCTH BBIOOpa BapUAaTHUBHOM COCTABJIIONIEH COACpKAHUS
npeaMeTa JOMOJHUTENLHO K 00s3aTeIbHON (MHBAPUAHTHOW) YaCTH €0 COJICPKAHUS.

XuMHueckoe o0pa3oBaHUE, MOJy4aeMOe BBITYCKHHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHM3alluy, SBISETCS HEOThEMJIEMOM YacThbl0O HX OOpPA30BAHHOCTU U CIYXKHUT
3aBEpIIAIONTAM ITAllOM PEaTU3allii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHUCTEME XMMHYECKOTO oOpa3oBaHus. KiroueBbie
IIEHHOCTH KAacCalOTCsA TO3HAHMUS 3aKOHOB MPUPOMABI, (OPMHUPOBAHUS MHPOBO33PEHUS
U 00mmel KylIbTyphl YEJIOBEKa, a TaKXKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M TMPUPOJHOW cpene. Peanmmsyercs xummueckoe oOpa3oBaHUE
oOy4JarolUXCcs Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHsS CpPEICTBAaMU Y4e€OHOIO
npeaMera «XUMHUs», COepKAaHUE U MOCTPOEHUE KOTOPOro OIMPEENICHbI B MporpaMmMme
M0 XUMHH C y4€TOM CIelNU(PUKA HAYKW XUMHUH, €€ 3HAYCHUS B MO3HAHUU TMPUPOIBI
¥ B MaTepualbHON >KU3HU OOIIECTBA, a TAKXKE C y4eTOM OOIIUX IeJed W MPUHIIUIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSHUE CUCTEMBI CpeHEro oOIiero oopa3oBaHus
B Poccuiickon denepanuu.

[Ipu dopmupoBanuu conepkaHus mpeaMera «XHUMHS» YUYTEHBI CIEAYIOIINe
MOJIOKEHMSI O Criel(PrKe M 3HAYEHUN HAyKU XHUMUH.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIh B CO3TaHUH
HOBOW 0a3pl MaTepUabHOM KyJIbTYpbl, BHOCHUT CBOW BKJIaJq B (OpPMHUpPOBAHUE
paIMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3/JaHHE [EJOCTHOTO TIPECTaBICHUS
00 OKpYXKalollleM MHUpPE Kak O €IUHCTBE MPHUPOIBLI M YEJIOBEKa, KOTOpoe (hopMHUpYETCS
B XMMHUHM HAa OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpa,
OCO3HAHMS B3aMMOCBSI3U MEXKIy CTPOCHHEM BEIECTB, UX CBOMCTBAMHU W BO3MOXXHBIMHU
00acTsIMU TPUMEHEHHUSI.
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CoBpemeHHass XMMHS Kak HayKa CO3MJaTelbHasi, HayKa BBICOKHX TEXHOJOTHM
HaIpaBJICHA HA pEUIEHUE II100aJbHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA —
CHIPbEBOW, DHEPreTUYECKOW, NHILIEBOM, 3KOJOTMYECKOW O€30MaCHOCTH M OXPaHbl
310poBbsl. TecHO B3aUMONENUCTBYS C IPYrMMU €CTECTBEHHBIMH HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThblO MHUPOBOH KYyJIbTYpbl, HEOOXOAMUMBIM YCIOBHEM YCHEIIHOTO
TPyZAa U KHU3HU KaXJA0ro 4jieHa 00IecTBa.

B cooTBeTcTBUM ¢ O0OLIMMHU LEISIMHU U TPUHIIMIIAMHU CPEAHEr0 00111ero 00pa3oBaHUs
comepkanue mpeamera «Xumus» (10 — 11 kimaccel, 0a30BBI ypOBEHb H3y4YCHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY OOYyYarolIuxcs,
HEOOXOJMMYI0O WM [JIsi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHUS] B JKU3Hb COILMyMa, MPOJOJDKEHHsI O0pa3oBaHMsS B Pa3IMYHBIX OOJIACTSX,
HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu npeameTa « XUMHs SBISIFOTCs 0a30Bble Kypchl — «Oprannyeckas
xumus» U «O0IIas U HEOpraHMYecKas XUMHUs», OCHOBHBIM KOMITIOHEHTOM COJIEP)KaHUs
KOTOPBIX SIBJSIFOTCSL OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUN 110 HEOPraHUYECKOH
XUMHHM (C BKIIOYEHHMEM 3HAaHUM U3 OOIIeW XWMHUM) U OpPraHMYECKON XHUMHH.
dopMmupoBaHUE JAHHOW CUCTEMBI 3HAHUU INPU H3YYEHHM IpeaIMeTa O0eCleunBaeT
BO3MOKHOCTb PACCMOTPEHUSI BCEr0 MHOI000pa3usi BEIIECTB HA OCHOBE OOLIUX MOHSTHH,
3aKOHOB U TEOPHUU XHUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» #  «OOmas
W HEOpraHvyeckas XUMHs» cPOpMUpOBaHa B MpPOrpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOTO MOAXOAa K U3YUYEHHUI0 Y4eOHOro mMarepuasia u oOyclIOBI€HAa HCTOPUUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OIPEIETICHHBIX TEOPETUYECKUX YPOBHAX. B Kypce
OpPraHMYECKOW XMMHUH BEIIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU
CTPOEHHMSI OPraHWYECKHX COEIMHEHWH, a TaKKe Ha YpPOBHE CTEPEOXUMHUYECKHX
Y JIEKTPOHHBIX MPEJCTaBICHUIN O CTpoeHUU BemiecTB. CBefeHus: 00 u3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PAa3sBUTUU — OT YIVIEBOJAOPOAOB 1O CIIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEIMHEHUH. B Kypce OpraHudyeckodl XHWMHUHU IIOJYy4arOT pPa3BUTHE
c()OpMHpPOBaHHBIE HA YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs I€pBOHAYAIbHBIC
NPEJCTABICHUS O XHMHUYECKON CBsI3M, KJIACCU(UKALMOHHBIX TMPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKON pEaKIIMH.

B npeamere «Xumus» 0a30BOro ypoBHsI pacCMaTpPUBAETCS U3YUYEHHBIM HAa yPOBHE
OCHOBHOTO o00mHiero oOpa3oBaHUs TEOPETUYECKHM Marepuan M (PaKTOJIOTHUYECKUE
CBEJICHUSI O BELIECTBAaX M XMMMUECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas
U HEOpraHWyecKass XUMHs» O0ydarollUMcs MPEeAOCTaBIISIETCS BO3MOMXHOCTh OCO3HATH
3HAYCHHE MEPUOJNYECKOr0 3aKoHa C OOIIETEOPETUYECKUX U METOAOJIOIMUECKUX
NO3ULMM, TIy0Ke MOHATh MCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa —
0T 00001Ia0IIeH 10 0OBSICHSIONIEH U MPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUKW O BAXKHEWIIMX BEHIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAX M TNPUMEHEHUH, a TaKXKEe O XUMUYECKUX PEAKIUAX, HUX CYIIHOCTU
Y 3aKOHOMEPHOCTAX MPOTEKAaHMs AONOoiHsAeTca B Kypcax 10 u 11 knaccoB aneMeHTamu
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COJEPKaHUsl, UMEIOUIUMU KYJIbTYPOJOTHYECKUM U MPUKIATHONW XapakTep. DTH 3HAHUSA
CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3M XUMHUH C JPYTUMH HAyKaMH, PaCKPBIBAIOT €€
pOib B IO3HABAaTEJIbHOM M IMPAKTUYECKOM NEATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXEHUs K MPOLIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUUECKUX
OPUJIOKEHUN XMMHMH, TOMOTAlOT BBINYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX ¢ XUMHUEH, KPUTUYECKHU OCMBICIINBATh
MH(}OpMAIIMIO U IPUMEHATH €€ JIsl TIOTIOJIHEHMS 3HAaHU M, PEIIeHUS] HHTEIUIEKTYaIbHBIX
U DKCIIEPUMEHTAJIbHBIX HCCienoBaTeNbckuX 3aaad. ConepikaHue y4eOHOro mpeamera
«XUMHUS»  JAHHOTO  ypOBHS  W3Yy4YEHUS OPUEHTUPOBAHO Ha  (HopMHUpOBaHUE
y 00y4YaronIuXcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HIIEH,
TaKUX Kak: MaTepUalbHOE €IMHCTBO HEOPraHMYECKOr0 M OPraHM4yecKoro Mupa,
O0yCJIOBJIGHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTh
IPUPOIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U PELICHUS TPOTUBOPEUHI MEKYy HOBBIMU
(dakTaMu M TEOPETHUECKUMH IPEANOChUIKAMH, OCO3HAHWE POJM XHUMHUH B PEIICHUU
HKOJIOTMYECKUX MpoOJeM, a TakkKe MpoOJeM cOepekeHUs dHEPreTUUECKUX PECYpCOB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTHUIM U MAaTEPUAJIOB.

B nane peieHus 3ajad BOCHHUTAHUS, Pa3BUTHUS U COIMAIM3AIUU O0YJarOIIUXCs
IPUHATHIE TPOrPAMMON IO XMMUH ITOAXOABI K ONPEACIICHUIO COEPKaHUA U IIOCTPOCHUS
npeaIMeTa IMpeaycCMaTpuBalOT (OPMUPOBAHHE Yy OOy4YarOIIUMXCS YHUBEPCAIbHBIX
y4€OHBIX IEUCTBUM, UMEIOIMX 0a30BOE 3HAUEHUE ISl PA3JIMYHBIX BUAOB JEATEIbHOCTH:
pelieHusi TpobsieM, TOMCKA, aHamu3a M O00padOTKM HMH(POpMALUU, HEOOXOIUMBIX
Ui TpUOOpETeHUs OIbITa NPAKTUYECKOM U HCCIe0BaTEeNIbCKON J1eATeNbHOCTH,
3aHMMAarOLIEN Ba)XKHOE MECTO B IO3HAHUU XMMUMU.

B mpakTuke npenojaBaHus XUMUHU KaK Ha ypOBHE OCHOBHOT'O 001Ier0 00pa30BaHUs
TaKk U Ha YPOBHE CpEJIHEro oOuIero oOpa3oBaHMsl, PH OINPENEICHUH COAEPKATEIbHON
XapaKTEPUCTUKU LEJNe M3y4eHUs IpPEAMETa HaIpPaBICHHEM IEPBOCTEIIEHHOU
3HAYMMOCTHU TPAJULUOHHO MpU3HAETCs (HOPMUPOBAHUE OCHOB XMMUYECKON HAYKH KaK
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOM NEATEIbHOCTH YEIOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBON KyNbTypbl. C METOAMYECKONW TOYKH 3PEHHUS TAKON
IIOAXOA K OIPENEIICHUIO LIEJIEW N3YYEHUS MIPEAMETA SABJISIETCS BIIOJIHE OIIPABIAHHBIM.

['maBHBIMH LIETSIMU U3YYEHHS NpeaMera «XUMHs» Ha YPOBHE CpPEOHEro OOLIEro
oOpa3oBaHus Ha 6a30BOM YPOBHE SBIISIOTCS:

dbopMHUpOBaHUE CUCTEMbl XMMUUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBBIC IOHATUSA,
(dyHIaMEeHTalIbHbIE 3aKOHbl M TEOPHUM XHMHH, OCBOCHHME S3bIKa HAayKH, YCBOCHHUE
U TMOHMMAaHHME CYIIHOCTH JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UCTOPHEN MX PA3BUTHS U CTAHOBJICHMUS;

(dopMupoBaHUE W pa3BUTHE MPEACTABICHUI O HAy4YHBIX METOJax IO3HAHUs
BEUIECTB M XMMHUYECKHUX pEaKIui, HEOOXOAUMBIX [UIsi MNPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIINX MECTO B IPUPOJIE,
B IIPAKTUYECKON U IIOBCEIHEBHOM XU3HU;
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pa3BUTHE YMEHHM U CHOCOOOB JMEATEIbHOCTH, CBA3AHHBIX C HaOIIOJCHHEM
U OOBSCHEHHEM XHMMHMUYECKOIO SKCIEPUMEHTA, COOJIOJACHUEM NpPaBHJI O€30MaCHOIO
oOpaIreHus ¢ BeIeCTBAMH.

CopnepxaTenbpHas XapakKTEepUCTHKA LIEIEH U 3a1a4 U3y4EHUs IIPEIMETa B IPOrpaMMe
N0 XUMHHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B CUCTeMe cpeaHero o0iero oopazoBanusi. CeroiHs B MpernojaBaHuy XUMUU B OOJbIIEH
CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COAEpaHUsl 00ydeHus,
OPHEHTHPOBAHHON HA MOJTrOTOBKY BBITYCKHHMKa 00111€00pa30oBaTebHON OpraHMU3alllu,
BJaJEIoNIero He HaOOpoM 3HaHUM, a (QYHKUMOHAIBLHOW TI'PaMOTHOCTBIO, TO €CTh
CHOoCO0aMHM ¥ YMEHUSIMU aKTUBHOTO MOJIYYEHHS 3HAHUW M MPUMEHEHUSI UX B peasIbHON
YKU3HU JJIs PeLEHUS IPAaKTUYECKUX 3a/1a4.

B otoii cBa3um npu u3ydeHunm mnpeamera «XHMUS» JOMHUHUPYIOLIEE 3HAUCHUE
IpUOOPETAIOT TaKKE LIETH U 3a/1a4H, KaK:

ajanrtanus oOydYaroIMXCsl K YCIOBHMSM JUHAMHUYHO pPa3BUBAIOLIETOCS MUpa,
(opMupOBaHUE UHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYAHHUYECTBY, CAMOCTOATEILHOMY NPHUHITHIO IPAMOTHBIX PEIIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHuE y 00y4arOIMXCs KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAJIbHOE 3HAUYECHME IS PA3JIMYHBIX BHJIOB ACATEIBHOCTH: PEIICHHUS
npoOsieM, TOMCKa, aHaimM3a U 0o0paboTkM  WHPOpPMAIUU,  HEOOXOIUMBIX
JUTsl IPUOOPETEHNs ONBITA JEATENbHOCTH, KOTOPAst 3aHUMAET BaKHOE MECTO B MO3HAHUU
XUMHUHU, a TaKXKe JUJISl OLICHKM C TMO3MLUKA SKOJOTMYECKON O€30MacHOCTH XapakTepa
BJIMSIHUSL BELIECTB U XMMHYECKMX IPOLIECCOB HA OPraHU3M 4YEJIOBEKa W IPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKUX
CrocoOHOCTEH OOydaroluxcs: CIOCOOHOCTH CaMOCTOSTENbHO NPUOOpPETaTh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUM C JKU3HEHHBIMU NOTPEOHOCTSIMM, HCIIOJIb30BaTh
COBpEMEHHBIE HH(OPMaLIMOHHBIE TEXHOJIOTUH JIJISI TOMCKA U aHAJIM3a yUeOHOW 1 HAy4YHO -
NOMyJIAPHON MH(OPMALIUK XUMHYECKOTO COACPKAHMUS;

(opMHUpOBaHUE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTHYECKOIO
MBILUIEHNS, HaOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpHU IUJJAHUPOBAHMUM U MPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIUTAHHUE Y 00y4YarOIUXCs YOSKIEHHOCTU B T'YMaHUCTUYECKON HAIIPABIEHHOCTH
XMUMHH, €€ Ba)XHOM POJIM B PEIICHUU TIJ00ANbHBIX MPOOJEM palMOHAIBHOIO
IPUPOIONOJIB30BAHUS, IIONOJHEHUS DSHEPreTUYECKUX PpEeCcypcoB U COXpPaHEHUs
NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTHU OEpEeKHOro OTHOIICHUS
K TPUPOJIE U CBOEMY 3I0pPOBbIO, a TaKKe MPUOOPETEHHUS OMNbITa HCIOIb30BAHUS
MONyYEHHBIX 3HAHWUW IJIsl TIPUHSITHS TPAMOTHBIX PEIICHUH B CUTYaIUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBICHUSMHU.
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Ilerm w 3amaym  wW3ydeHUs TpenMera «XuUMHUS» TOIYyYWId TOAPOOHYIO
METOMMYECKYI0 HMHTEpIpeTanuio B pasnene «llmaHmpyembie pe3ysibTaThl OCBOCHHS
POrpaMMbl M0 XUMHH», TAaKUM 00pa30oM 00ECIEUEeHO YETKOE MPEJCTaBICHUE O TOM,
KaKue 3HaHUS U YMEHUSI UMEIOT MPSAMOE OTHOIIECHUE K peasi3allii KOHKPETHOM 11eITH.

B ydyeOHOM 1utane cpemHero oOIiero oopa3oBaHus mpeamMeT «Xumus» 0a30BOTO
YPOBHS BXOJIMT B COCTaB NMpeaMeTHOM o0nactu «EcTecTBeHHO-HAYyYHBIE PEAMETHI.

OO0miee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX [JISi M3Y4YEHUS XUMHUHU, — 68 YacOB:
B 10 knacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34 yaca (1 yac B Heieno).
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COJAEPXKXAHUE OBYUYEHUSA

10 KVIACC

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMHHU

[Ipenmer oOpraHMYecKO XUMHUU: €€ BO3HUKHOBEHHE, pa3BUTUE M 3HAYEHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHUYECKUX
coequHennii A.M. byrtnepoBa, ee OCHOBHbIE MOJIOKEHHS. CTpPYKTYpHBIE (DOPMYJIIbI
OpraHMueckux BemectB. ['omosorusi, uzomepus. XuMUYECKast CBSI3b B OPraHUYECKUX
COEIMHEHUAX — OJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuukanuu opraHudeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEIMHEHUH (CHCTEMAaTH4YecKas) U TPUBUAIbHbIE HA3BAaHUS BAKHEUIIUX
IPEICTaBUTEIIEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M WX [PEBPALLECHUN:
O3HAKOMJICHHE C 00pa3llaMH OpraHMYECKHX BELIECTB M MarepuajllaMd Ha MX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYeCKUX BEIIEeCTB, HaOJIOACHWE U ONUCAHUE
JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX BELIECTB ITPU HArPEBAHUH
(naBneHue, 0OyraIuBaHUE U TOPEHUE).

Yriesoaopoasbl

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH M 3TaH — NpOoCTEeUIIne
NPEICTABUTENIN AJIKAHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA (peakUuy 3aMelleHUs
Y TOPEHMS), HAXOXKJIEHUE B IPUPOAE, MOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHM psAA. ODTHIEH W NPONWIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3NYECKUE U XMMUYECKUE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIAPATALMM, OKHUCIECHHS W MOJIMMEPHU3ALUN),
IIOJIyYEHUE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u MerunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKHE CBOMCTBa (peakuus noimMepusauuu). IlonydeHue CHHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJKUHBL: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTMUYECKUN psifa. AIETUIICH —
IPOCTEUIINI MPEICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBA (peakUWH THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
IIOJIyYEHUE U IPUMEHEHUE.

Apensl. benson: cocTaB, cTpoeHue, pU3NUECKre U XUMUYECKHUE CBOMCTBA (peakuu
TaJIOTEHUPOBAaHUS U HUTPOBAHUs), MOJYYCHHE U NPUMEHEHUE. TOKCHYHOCTh apeHOB.
['eneTnueckass CBSI3b MEXKIY YIVIEBOJOPOAAMH, INPUHAJICKAIMUMU K Pa3IddHbIM
KJ1accam.

[IpupoaHbie UCTOYHUKHU YTIIEBOIOPOAOB. [IpupoaHbIil ra3 U MOMyTHBIE HEPTSIHBIC
ra3el. Heth 1 ee mpoucxoxnenue. CriocoOsl mepepaboTku He(TH: MeperoHKa, KPeKUHT
(TepMuueckuii, KaTanuTUUecKuil), muponu3. I[IpoaykTel mnepepaOboTku HeDTH, HUX
OPUMEHEHHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH yroib M NPOIYKTHI €ro
nepepadoTKu.
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OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEeHHsS] BEUIECTB U HUX MPEBPAILCHHI:
O3HAKOMJICHHE C 00pas3llaMHu IIacTMAacc, KaydyKoB W Pe3uHbl, Kojutekiuu «HedTb»
U «YTOJb», MOJAECIUPOBAHUEC MOJIEKYJ YIJIEBOAOPOJAOB U TaJOT€HOIIPOU3BOIHBIX,
MPOBEICHUE TPAKTUUECKON pabOThI: MOJYYECHHUE TUIICHA U U3YUEHUE €r0 CBOWCTB.

PacueTHbIe 3amaun.

Beraucnenust mo ypaBHEHHI0O XUMHUYECKON peakIuu (Macchl, 00beMa, KOJUISCTBA
HCXOJIHOTO BEIECTBA WJIM TPOJAYKTa PEAKIUM IO HU3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJIHOTO U3 MUCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyecKue coeMHeHHus

[IpenenbHble OTHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTpPOEHHUE, (pusnueckue
U XMMUYECKHE CBOWCTBA (pEaklUMHM C aKTUBHBIMM METaJJIaMH, TaJIOr€HOBOJAOPOJIAMH,
rOpeHue), NpuMeHeHrne. BogopoaHbie CBsI3M MEXAY MOJEKylaMH crnupToB. JleiicTBue
METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHbl€ CIUPTHL. DTUJICHIJIMKONb W TIULEPUH: CTpOeHHUe, (pusmyeckue
U XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBUE CO IIEIIOYHBIMH METAJUIAMH, Ka4YECTBEHHAs
peakiivsi HAa MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [IpuMmeneHue
[IALIEPUHA U 3 TUJICHTIIMKOJIA.

@DeHOJ: CTPOCHHE MOJIEKYJIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue penona.

Anbnernasl. @opManbaeru, aleTaabAeru: CTpoeHUEe, PU3NIECKUE U XUMUYECKUE
CBOMCTBA (peaKLUU OKUCICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKIINH ), TOJIyYCHUE
Y IPUMEHEHUE.

OnHOOCHOBHBIE NpENE/IbHbIE KapOOHOBbIE KHUCIOThl. MypaBbUHas U YKCyCHas
KHCJIOTBI: CTPOEHUE, (PU3NUEeCKUE U XUMHUECKUE CBOMCTBRA (CBOICTBA, 0011IME IS Kiacca
KHUCIIOT, peakuus -»Tepuukanuu), TmoilyueHne U mnpumeHenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHl KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICILIMX KapOOHOBBIX KMCIIOT, UX MOIOIIIEE JCHCTBUE.

CrnoxHble 3(pUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApPONU3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenune xupoB. bruongorudeckas poib KUPOB.

VYrneBosl: cocTaB, KiaccuPUKalus yriaeBoAoB (MOHO-, AM- U TMOJHCAXapUbl).
['mroko3a — mpocTelmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJICKYIIbI, (PU3HUUECKUE
U XUMUYECKUE CBOMcTBa (B3aumoneiictBue c¢ ruapokcuaom Menu(Il), oxucienue
aMMHMaYHBIM pacTBOpoM okcuja cepebpa(l), BoccraHoBieHHe, OPOKEHHUE TIIFOKO3HI),
HaXOXKJIEHUE B MpPUpOJIE, PUMEHEHHE, Onoioruueckas poib. Porocunres. Opykrosza
KaK U30MEp IITFOKO3bI.

Kpaxman u wnemmono3a kak npupoansle nomuMmepsl. CTpoeHHe Kpaxmaia
U [emnrono3bl.  Pu3nueckue W XMMHYECKME CBOMCTBA Kpaxmana (THApOJu3,
KAueCTBEHHAs PEaKLUsl C HOJOM).

DKCnepUMEHTAIbHBIE METOBI N3YUEHHUS BELIECTB U MX IPEBPAILCHUI: IPOBEACHUE,
HAOJMIOJIEHUe M  OINHCAaHUE JEMOHCTPAllMOHHBIX OMNBITOB: TOPEHHE CIIHPTOB,
KAUECTBEHHbIE PEAKIUU OJIHOATOMHBIX CHOUPTOB (OKUCJIEHUE 3HTaHOJa OKCHUAOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBUE TIJIMIEPUHA C THUIPOKCHIIOM
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menu(Il)), anmpmernmoB (OKHCIIEHWE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)
u rugpokcugom wmeau(ll), B3ammopaeiicTBHE KpaxMalla C HOAOM), IPOBEICHHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuernsbie 3a1auun.

Brruucnenns mo ypaBHEHHIO XUMHUECKOW peakiuu (Macchl, 00beMa, KOJINYECTBA
UCXOJHOTO BEIIECTBA WM TMPOAYKTa pEaKIMH MO0 M3BECTHBIM Macce, O0BeEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUH).

A30Tcoaep:Kalue OpraHuvdecKue coeJnHeHUs!

AMHHOKHCIIOTBI KaK aM@OTEepHbIE OpPraHUYECKUE COCAUHCHUA. DU3HYCCKHE
U XHMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha IpuMepe TIuIHHA). buojmorumueckoe
3HaUYeHHe aMUHOKUCIOT. [lenTuabl.

benku kak TpUpOAHBICE BBICOKOMOJCKYJSpHbIE coeauHeHHUs. IlepBuyHas,
BTOpUYHAs M TPETHUYHAS CTPYKTypa OeKOB. XMMUYECKHUE CBOMCTBA OCIIKOB: THIPOJIH3,
JeHATypaIus, KaueCTBEHHBIC PEaKIIUN Ha OCIIKH.

DKCIepUMEHTAIbHBIE METOIbI U3YUCHUS BEIIECTB 1 X MPEBPAILICHUIN: HAOIIOICHNE
¥ OMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OETKOB TpH HarpeBaHUH,
IIBETHBIC PEAKIIUU OEIKOB.

BricokoMO0JIeKYJ/ISIPHBIE COCAMHEHUA

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTEIIEHD IIOJIMMEPU3ALINN, CPENHS MOJIEKYJISIPHAs Macca.
OCHOBHBIE METONBI CHUHTE3a BBICOKOMOJEKYISPHBIX COEAMHEHHUN — MOJMMEPHU3ALUS
Y TTOJIMKOHEHCALINS.

OKCIIEpUMEHTAIIBHBIE  METOJbl HM3Y4YEHHUS BEIIECTB W WX MPEBPALLCHUI:
O3HaKOMJICHHE C 00pa3llaMu TPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,

Kay4yKOB.

MexnpeaMeTHbie CBA3H

Peanuszanust MeXINpeIMETHBIX CBsi3ed MpPU H3YYEHUH OPraHUYECKOHM XHUMHUHU
B 10 Ky1acce oCyIIECTBIISIETCS YEpE3 UCII0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX
HNOHATUW, TaK WM MOHITHM, SBISIOUIMXCS CUCTEMHBIMU JJIsl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO111e ecTeCTBeHHO-HAYYHbIE TIOHSATHS: BICHUE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIu3, CUHTE3, KJIacCU(UKaIUsi, NEPUOJUIHOCTb, HAOIO/IEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICITMPOBAHHUE.

®uznka: Marepus, YHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHM
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3MeE,
(dboTocuHTE3, OMOJOTNYECKH aKTUBHBIEC BeleCTBA (OENKH, YTIEBOIbL, KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE MOPOJbI, MOJE3HBbIE HCKOMAeMble, TOILIUBO,

pecypchl.
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Texuonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBLI PAllMOHAJBHOIO IIMTAHHA, MOIOHIHC
CpeacCTBa, JCKAPCTBCHHBIC U KOCMCTHYCCKUC ITPCIIapaThl, MaTCPpHAJIbl U3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0OCHOBbI XUMHUU

XuMmudeckuit sneMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHEpreTUYecKre YpOBHH, IMOAYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIIEMEHTHI.
Oco0eHHOCTH pacnpeeeHHs FIEKTPOHOB M0 OpOUTAISIM B aTOMAaX 3JE€MEHTOB MEPBBIX
YeThIpeX MEePUOJIOB. DIEKTPOHHAS KOH(PUTypaIUsi aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckas cucreMa XUMHUYECKHX DSJIEMEHTOB
JI.. MenneneeBa. CBsA3b IepuoOAHYECKOro 3akoHa U llepuogmyeckoil cucTeMbl
xuMuueckux 3yeMmeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX WUMU
IPOCTBIX M CIIOKHBIX BEHIECTB IO TpylnaMm M MepuoaaM. 3HAUYEHUE NEPUOANYECKOrO
3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMUYECKasi CBSA3b. BUIbl XUMHUYECKOH CBsI3U (KOBaJICHTHAs
HEMoJIsIpHAsT W TOJsSIpHAs, WOHHAsg, MeTaimdeckas). MexaHu3aMbl 00pa3oBaHUsA
KOBaJICHTHOM XMMHUYECKOU CBsi3M (OOMEHHBIA U JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaeHTHOCTh. DNeKTpoOTpULATENBHOCTh. CTeneHb OKucaeHus. IoHbl: KaTHOHBI
Y aHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB
OT THUIMA KPUCTAJUTMYECKON PEIIETKH.

[TonsTre o qucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBast
JI0JIsL BELIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coequHeHuil. HomeHknarypa HeopraHH4eCKHX
BelleCTB. ['eHeTMyeckas CBSI3b HEOPraHMYECKUX  BEHIECTB, NPUHAIIECKAINX
K pa3JInYHbIM KJIaccam.

Xumuueckas peakiusi. Kinaccupukanus XMuMUUECKUX PeaKuii B HEOPraHMYECKOU
U OpPraHMYECKOM XMMHUHU. 3aKOH COXpPaHEHHs MAacChl BEIIECTB, 3aKOH COXPaHEHUS
Y TIPEBpAICHUsI SHEPTUU MIPU XUMUYECKUX PEaKIUsX.

CKOpOoCTh peakllii, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTUMbIe
peakuuu. XuUMHA4YECKOe paBHOBecHE. DAKTOPBHI, BIHSIOIINAE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipununn Jle [larense.

DnekTponuTudeckas aucconuanusa. CuiabHble W cliabble 3ekTposuThl. Cpema
BOJAHBIX PACTBOPOB BEUIECTB: KHWCIAsi, HEWTpajbHAasl, IIEJTO4YHas. Peakiuu HOHHOIO
oOMmeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIINY.
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OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs] BELIECTB M HUX [PEBPALLCHUN:
nemoHcTpauus —Tabmun  «llepuoanueckas cucremMa  XMMHUYECKHMX  3JIEMEHTOB
JAW. MenneneeBa», M3ydyeHUE MOJENEH KPUCTAJUIMYECKUX PEIIETOK, HaOJII0AeHHE
U ONUCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHA
BOZOpOZA B IPUCYTCTBUM KaTalau3aropa, OIPEIAEICHUE CpPelbl pacTBOPOB BEILECTB
C MOMOIIbIO YHMBEpPCAIBHOI'O HMHJMKATOpPa, PEakMd HOHHOrO OOMeEHa), MpOBe/IeHUE
MPAKTUYECKON paboThl «BiusHue pazinyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOH
peakuum».

Pacuernsie 3anaun.

Pacuersl mo ypaBHEHHMSM XMMWUYECKUX PEAKLHM, B TOM YHCIE TEPMOXUMHUUYECKUE
pacyeTsl, pacyeThl C UCIOJIB30BAHUEM ITOHATHS «MACCOBas J0JIs BELIECTBAY.

Heoprannyeckass Xxumus

Hemeramnel. [lonoxenune nemeramnoB B llepuogmyeckorl cucTeMe XMMHUYECKUX
anemenToB [[.M. MenaeneeBa u 0cCOOEHHOCTH CTpOeHUSI aTOMOB. DU3NUECKHE CBOMCTRA
HEMETa/UIOB. AJIOTpONHsS HEMETAJIOB (Ha mpuMepe Kuciopona, cepsl, dochopa
U yTIepojia).

XUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETa/uloB (TaJoreHoB, Cephl, a3oTa,
docdopa, yriepoga U KpeMHHS) U UX COCAMHEHUU (OKCUJIOB, KUCIOPOACOJACPKAITUX
KHUCJIOT, BOAOPOJAHBIX COSUHEHMUIN).

[IpumeHeHne BAXKHEHIIINX HEMETAJJIOB U UX COCIMHEHMUI.

Meramnsl. Ilonmoxenne wmeramuoB B llepuonnueckorl cHCTEME XHMHUYECKHX
sanemenToB JI.. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOme  ¢usmueckue  cBoiictBa  MeTaioB.  CIulaBel  METaJlIOB.
DIIEKTPOXUMHUYECKUAN AT HANPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEHIITUX METAJUIOB (HATPUM, Kalaui, KadbIllUid, MarHuu,
ATFOMUHUM, IIUHK, XPOM, JKEJI€30, M€Jlb) U UX COSTUHEHUH.

OG61ue cnocoOkl mosiydeHus: MeTalioB. [IpumMeHeHre MeTajlsioB B ObITY U TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl U3YYEHHUS BEUIECTB U UX MPEBPALLCHUN: U3yUYCHHUE
Kowteknuu ~ «Mertanmiael W CIIaBbl»,  00pas3lmoB  HEMETAIOB,  pelICHUE
AKCIIEPUMEHTAIBHBIX  3a7a4, HaOJIJCHHUE ¢  OMNHCaHWE JEMOHCTPAIlMOHHBIX
U J1abOpaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUJAPOKCHUJIA ATIOMHUHUS C PAaCTBOPAMH
KHUCJIOT U IIEN0YEeH, KaUeCTBEHHBIE PEaKIIMU Ha KAaTUOHBI METAILJIOB).

PacueTHble 3a1aun.

Pacuersl Maccel BemecTBa WM 00beMa Tra30B 110 H3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAcCe MM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacueThl
Macchl (00ObeMa, KOJUYECTBa BEIIECTBA) MPOAYKTOB PEaKIMH, €CJIM OJHO W3 BEIIECTB
MMEET IPUMECH.

XuMus ¥ KU3Hb. MexnpeaMeTHbie CBA3H

Ponpr xumuum B o0Oecrie4eHUM HKOJOTUUYECKOM, HSHEPreTUUYECKOW U MHUIIEBOMN
0€30MMacHOCTH, Pa3BUTHHN MEIUIIMHEI. [IoHSATHE O HAYYHBIX METOaX MMO3HAHMS BEIIECTB
Y XMMUYECKUX PEAKIIUH.
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[IpencraBienus 06 OOIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJY4YE€HUS
BOKHEWIIINX BEILIECTB.

YennoBek B MUpe BELIECTB U MAaTEpUAIOB: BAKHEUILINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl,  KpacKM,  CTEKJIO, KepaMHKa,  MaTepHualbl
JUIS 3JIEKTPOHUKH, HAHOMATEepUaJlbl, OpraHU4eCKHe U MUHEPAJIbHbIE YIOOpEHHUS.

XuMusg W 3J0pOBbE YEJIOBEKA: IIpaBUjIa MCIOJIB30BAHUS  JIEKAPCTBEHHBIX
npernapaToB, NpaBwiia O€30MACHOIO HCIONb30BaHUSA MpENnapaToB OBITOBOM XUMUU
B IOBCETHECBHOM JKU3HU.

Peanuzanust MeXOpeIMETHBIX CBSI3eM MpPU M3Y4YEHUHM OOIIEH M HEOpraHM4eCcKOu
xumMuu B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK W IIOHATUM, SBIIIIOIIMXCS CUCTEMHBIMU [UJI1 OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01re ecTeCTBeHHO-HAYUHbIE TIOHATHSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KJIacCHU(PHUKAIUs, TEePUOJUYHOCTh, HAONIO/IEHUE, SKCIIEPUMEHT,
MOZECIIMPOBAHNUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, [IPOTOH, HEUTPOH, HOH, U30TOII,
paZoaKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBA, (PU3NUYECKUE BEIMYMHBI U €IUHUIBI UX U3MEpPEHUs,
CKOPOCTb.

buonorus: kiueTka, opranusM, 3KocucTeMa, orochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHU3ME.

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

TexHomorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIYPIrUs, HPOU3BOJICTBO
CTPOMTEINIHBIX  MaTEpPUajoB, CEJIIbCKOXO3AWCTBEHHOE IMPOU3BOACTBO,  IHUIIEBAsd
MIPOMBILIJIEHHOCTb, (bapmaneBTUYECKast MIPOMBIIICHHOCTb, IIPOU3BOICTBO
KOCMETUYECKUX  IIPENaparoB, I[POU3BOACTBO  KOHCTPYKLIMOHHBIX  MAaTe€pUalloOB,
HJIIEKTPOHHAS IIPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOITUMHUCS
nporpaMM  cpeiaHero oOmiero o0pa3oBaHus  (JUYHOCTHBIM, MeETalpeaMETHBIM
U npeaMeTHbiM). HayuHo-meToaumyeckoil OCHOBOM Il pa3pabdOTKU IUIAHUPYEMBIX
pe3yJabTaTOB OCBOEHUS MPOrPaMM CPEIHEro oOuiero o0pa3oBaHus SBISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

JIMUHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBMM € CHCTEMHO-AESATEIBHOCTHBIM TMOIXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro OOIIEero
00pa30BaHus BBIIETIEHBI CIEAYIONINE COCTABISAIOIINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCUUMCKON TPAXKIAHCKOM UJEHTUYHOCTH  —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOONPEIEIICHHIO;

HaJIMYKe MOTUBAILIUU K O0yUYEHUIO;

L[EJICHAIIPAaBJICHHOE pa3BUTUE BHYTPEHHUX YOEKICHHM JUYHOCTM HAa OCHOBE
KJIFOYEBBIX LICHHOCTEW U UCTOPUUECKHUX TPaJuLuil 0a30BO HaAyKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATbCSI B  CBOEH
JEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMY YCTaHOBKaMU, IPUCYIIUMHU LETOCTHOU CUCTEME
XUMHUYECKOTro 00pa3oBaHus;

HaJIMYK€ TPABOCO3HAHUS HKOJIOTMYECKON KYIbTYpPbhl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH )KU3HEHHBIC IIAHBI.

JIngHOCTHBIE PE3yNIbTaThl OCBOCHUS IPEAMETA «XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHTATENBbHON JEATEIbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHMH,
COLIMOKYJIbTYPHBIMHU, AYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMH U UACAIIAMH POCCUKUCKOTO
Ipa)XIaHCKOr0 O0IECTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MPABUJIAMU MOBEICHUSA,
CHOCOOCTBYIOIIMMHU MPOIIECCAM  CaMOIO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU OOYHArOIINXCSI.

JIMYHOCTHBIE  pE3yJIbTaTbl  OCBOCHUS  INpeaMera  «XUMHS»  OTpaxkaroT
C(OPMHUPOBAHHOCTh  OMbITA TIO3HABATEIBHOM M  MPAKTUUYECKOW JAEATEIHLHOCTH
00 yJaroUIMXcs Mo peain3alry MPUHITHIX B O0IIECTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHMS .

OCO3HAHMS OO0YYarOUIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH,
YBOXCHUS K 3aKOHY U MPaBOMOPSIKY;

IPEJICTABIICHUS O COIMAIBHBIX HOPMaX M MPaBHIIaAX MEKIMYHOCTHBIX OTHOIICHHM
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEITEIHHOCTH MPU CO3AaHUU YUEOHBIX
MIPOCKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJILHBIX 3a/1ay, BBIOJHEHUH XUMHYECKUX
AKCIEPUMEHTOB;
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CIOCOOHOCTY MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS], JJOTUKY U apryMEHTBI
JPYTUX MPHU aHAJIM3€ Pa3JInYHbIX BUJIOB y4€OHOU NIEATEIbHOCTH;

2) MAaTPHOTHYECKOr0 BOCIIMTAHHUS

[IEHHOCTHOI'O  OTHOIICHWSI K HCTOPUYECKOMY W  HAYYHOMY  HACIICJIUIO
OTE€UECTBEHHON XUMUU;

YBaXEHUSI K TIPOlLlecCY TBOPYECTBA B O00JaCTM TEOPUU U MPAKTHUYECKOTO
MPUMEHCHUS XUMHHM, OCO3HAHUS TOrO, YTO JAOCTHKEHHS HAYKHU €CThb PE3yJbTaT
JUTITEIBHBIX HAOMIOAESHUM, KPOIOTIMBBIX dKCIIEPUMEHTAIBLHBIX ITOMCKOB, ITOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

VMHTEpPECAa W IO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHM W ITOCJIECAYIOIIEM aHAINA3E
uH(OPMAITIH O TIEPEIOBLIX TOCTIKEHHUSIX COBPEMEHHOW OTEYECTBEHHON XUMUH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 NMOBEACHUS;

CIIOCOOHOCTH OIIEHUBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPUUIEH C MO3UIUNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3THX MOCTYIKOB;

4) popMupoBaHHS KYJIbTYPbI 310POBBSI:

NOHMMAaHUs LICHHOCTEN 310pOBOr0 U 0€30MacHOro 0opasa XKM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3MYECKOMY M ICUXUYECKOMY
3JI0pPOBBIO;

coOmoieHnsi TpaBwil  0€30MacHOro oOpallleHHs C BElIeCTBaMU B OBITY,
ITOBCEIHEBHOM KM3HU U B TPYAOBOU AEATEIBHOCTH;

NOHMMAaHHUS LIEHHOCTHU MPaBUJI MHAMBHUIYAJIHHOTO M KOJUIEKTUBHOTO 0€30MacHOro
NOBEJICHUS B CUTYALUAX, YTPOXKAIOIIMX 3[JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUSl TOCJIEICTBUM M HENPUATUS BPEIHBIX MPUBBIUEK (YNOTpeOsIeHUs
aJIKOT0J15, HAPKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS

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

YCTaHOBKM Ha aKTHBHOE y4YacCTHE B PCIICHHH MPAKTUYCCKUX 3a]lad COIUATbHON
HaIpaBJIECHHOCTH (B paMKax CBOETo KJlacca, IIKOJIb);

UHTEpeca K MPAKTUYECKOMY H3yUYeHHIO Tpodeccuil  pa3iuyHOTrO  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUH,

YBOXCHHS K TPYIY, JIOIIM TPy/a U pe3yJbTaTaM TPYIAOBOU NEITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUH OOpa30BaHMSI,
Oynyiiedt mpodeccuu W peanv3alid COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYE€TOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHUH, HWHTEPECOB M MOTPEOHOCTEH
oO111ecTBa;
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6) 3K0JI0rM4€ecKOro BOCHUTAHNSA:

AKOJIOTMYECKH 1e1ecO00pa3HOro OTHOIIEHUS K NpPHUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3€MJIE;

NOHMMAaHUsl TJIOOATBHOTO  XapakTepa OSKOJOTMYECKHX MpoOJieM,  BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE TPUPOJHON U COLIMANIBHOM CPENbL;

OCO3HAHHS HEOOXOIUMOCTH MCIIOIB30BAHMS JTOCTHKCHUN XUMUU IS PEIICHUS
BOIIPOCOB PALIMOHAIBHOT'O IIPUPOAOIOIb30BAHHS;

AKTUBHOIO HENPHUATUS ACHUCTBUU, MPUHOCIIIUX BPEI OKPYXNKAKOUIEH MNPUPOIHOU
cpele, YMEHHUS TPOTHO3UPOBATh HEOIArOMPHUITHBIC DSKOJIOTHUYECKUE TMOCIIEACTBUS
MPEANPUHUMAEMBIX JTEUCTBUU U NIPEIOTBPALIATh UX;

HAJIMYKS PA3BUTOTO IKOJOTMYECKOTO MBIIIEHUS, 3KOJIOTHYECKOM KYJIbTYPHI,
OIbITa JEATEIBHOCTA JKOJOTMYECKOW HAIIPAaBICHHOCTH, YMEHMS PYKOBOJCTBOBATHCS
UMHU B I03HABaTEIbHOM, KOMMYHUKAaTHBHOM M COIMAJBLHOM MPAaKTHKE, CIIOCOOHOCTH
¥ YMEHHSI aKTUBHO TIPOTUBOCTOSTH HICOJOTHU XeMO(D)oOu;

7) HEeHHOCTH HAYYHOI 0 TIO3HAHMS:

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

MOHUMaHUs crenuUKU XUMHUHA KaK HAayKH, OCO3HAHUA €€ PoJid B (POPMUPOBAHUU
palMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM  IEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYKalIIeM MHUpE Kak O €AMHCTBE MPUPOBI U YEJIOBEKA, B MO3HAHUM TTPUPOTHBIX
3aKOHOMEPHOCTEW U PEIIeHUH MpoOIeM COXpaHEHUs MPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUHU JIJI1 COBPEMEHHOM IIUBUITU3AIINU: B €€
TYMaHUCTUYECKON HAIpaBICHHOCTH W BAXXHOM PO B CO3MaHMH HOBOW 0a3bl
MaTepUaIbHON KYJIbTYPhI, PEUICHUM TJ00ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, YHEPICTUUCCKOM, ITUIIIEBON M YKOJIOTMISCKON OC30IaCHOCTH,
B Pa3BUTUHM MEAHIIMHBI, 00ECIIEUEHWU YCIOBUU YCHENIHOTO TPyAa W DKOJIOTUYECKH
KOM(OPTHOM KU3HU KAXKIOT0 4jieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUSI CYIIIHOCTH METOAOB MO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh IMOJIydaeMble
3HAHUS JJIS aHaliu3a U OOBACHEHUS SIBICHUN OKPYXKAIOUIET0 MUpa U MPOUCXOJSIIUX
B HEM M3MEHEHUMN, YMEHHs JeslaTh 00OCHOBAaHHBIC 3aKJIIOUEHUS HA OCHOBE HAYUHBIX
(haKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TIOYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENILHO UCIOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peaibHbIX KU3HEHHBIX CUTYAIUSX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIBCKOM NS TENbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaAHMIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHMU MO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpPECa K OCOOEHHOCTSM TpyAa B pas3nudHbIX cdepax mpodheccruoHaIbHOMI
NeATEeIbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHUS Y4eOHOr0 peMeTa « XUMUs» Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAOT:

3HaYUMBbIe U151 (POPMHUPOBAHUSI MUPOBO33PEHUS 00YHAIOIINXCS MEXTUCIIMILIIMHAPHBIE
(MeXnpeaMeTHbIe) OOIlEHAYYHbIE MOHATHUSA, OTPAXAIOLIUE LEIOCTHOCTh HAYYHOU
KapTHHBI MHUpa U CHenupuKy METOJOB TMO3HAHHWS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIECTBO, YHEPrusi, SBJICHHE, MPOLECC, CUCTeMa, HaydHbI (akT,
IOPUHLINI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeNOBaHUE, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT U APYTHUE);

yYHUBEpCAIbHbIE y4yeOHbIe JeMcTBUS (MO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE,
perynasTUBHBIE), oOecrneunBarone (GopMupoBaHue (YHKIIMOHAIHLHOW TPaMOTHOCTHU
U COLMAIbHON KOMIIETEHIIUN 00yYaroIINXCs;

CHOCOOHOCTh O0YYaIOIIUXCS HCIMOJB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M YHUBEpPCAJIbHbIE y4E€OHBIE JEUCTBUS B MO3HABATEIbHOU
Y COLMAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE  pe3yJIbTaThl  OTPAXKAIOT  OBJAJEHUE I103HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYISATUBHBIMU YHUBEPCATbHBIMU YUEOHBIMU JEHCTBUSIMMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbBIE AeiCTBHS
ba3oBbIe JJoruueckue 1eMCTBUA:

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

OMPEACIIATh LEJH ACATEIbHOCTH, 3a7aBas TapaMeTphbl U KPUTEPUHU UX JTOCTHXKCHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATEILHOCTU C TOCTABICHHBIMU LESIMU;

MCIIOJIb30BaTh MMPU OCBOCHUH 3HAHUI TTPHEMBI IOTHYECKOT O MBIIIJICHUS — BBIJCIATh
XapaKTEepHbIE MPU3HAKKA MOHSITUW M YCTAHABJIMBATh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIINE TTOHATHUS IS OOBSICHEHUS OT/ICTBHBIX (DAKTOB W SIBJICHHI;

BBIOMpPATh OCHOBAHUSI U KPUTEPHH ISl KIACCH(PUKAIUN BEIIECTB M XUMUYECKUX
peakuui;

yCTaHABJIMBATh IPUYNUHHO-CJICICTBEHHBIE CBSI3U MEX1Y N3y4aeMbIMU SBJICHUSIMU;

CTPOUTDH JIOTHUYECKHE pacCyXACHUs (MHIyKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTHM M TMPOTHBOPEUMST B PACCMATPUBAEMBIX SBJICHUSX,
(GhopMyIIMPOBaTh BHIBOBI U 3aKITFOUCHHUS;

MPUMEHATh B TIPOIECCE IIO3HAHUS, HCIOJIB3YEMbIE B XHMHH CHMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, ITPEOOPA30OBBIBATh MOJIEIBHBIC IIPEICTABICHUS — XUMUYCCKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYeckas ¢GopMynna, ypaBHEHHE XHUMHUYECKON peakIiud —
IIPH PEIICHUN y4eOHBIX ITO3HABATEIbHBIX U IPAKTUUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbBIC
MOJIEJIbHBIE TPEJCTABICHUS U1 BBIBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX
BEIIIECTB U XUMUYECKUX PEaKIIHi.
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Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'0 [TO3HAHMS BEIIECTB U XUMUYECKHUX PEAKIIHil;

dbopMynHpoBaTh LETHM W 3aJa4d HMCCIIEIOBAHUS, HCIIOJb30BaTh IOCTABJICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI 7151 )OPMUPOBAHUS THIIOTE3bI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIa/IE€Th HABBIKAMH CaMOCTOSITEIbHOTO MIJIAHUPOBAHMS U TPOBEJICHUS YUCHHUUECKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBAaThH YMEHUs HaOdoAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJIbHO ~MPOTHO3MPOBAaTh €ro pe3yabTaT, (OpMYIUpOBaTh 000OLIECHUS
U BbIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHMS, COCTaBJISAThH
00OCHOBAHHBIN OTYET O MIPOACIIAHHON PadoTe;

MPUOOPETATh OMBIT YICHUYECKOW MCCIIEA0BATEIbCKON U MPOSKTHOM eI TEILHOCTH,
IPOSIBJISITh CIIOCOOHOCTh M TOTOBHOCTBH K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PAa3IMYHbIX METO/IOB TO3HAHMUS.

Pabora ¢ undgopmanmeii:

OPHEHTHUPOBATHCS B PA3UYHBIX HCTOUYHUKAX HH(POpPMAIMH (HAYYHO-TIOMYJIApHas
JUTEpaTypa XUMMUYECKOTO COJIEpKaHMsl, CIPaBOYHBIE 1MocoOus, pecypchl MHTepHeTa),
aHATM3MPOBaTh WH(POPMAIIIO PA3IUIHBIX BUJIOB U (POPM MpEACTABICHUS, KPUTUIECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMyIUpPOBaTh 3aMPOCHl U MPUMEHITH PA3TUUHBIE METO/IbI MPU MOUCKE U 0TOOPE
nHpopManmu, HeoOXOIMMOM IS BRIMIOJHEHUS YISOHBIX 3a7a4 ONPESICHHOTO THIIA;

npuoOpeTaTb  OMNBIT  MCIOJNB30BaHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CUCTEM;

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

UCTIOJIh30BaTh HAyYHBIA S3BIK B KaueCTBE CPEICTBA MPH PabOTe C XUMUYECKOU
uH(pOpMaUel: TPUMEHATh MEXKIPEIMETHBIE ((PU3NUECKUE U MATEMAaTUYECKUE) 3HAKU
¥ CUMBOJIBI, (hOpMYIIbI, a00peBUATYphl, HOMEHKIIATYPY;

UCIONb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBa
HATJIS,THOCTH.

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

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCY)KTaeMOH TeMbl B XOJE JaMajora
W/ATW  JUCKYCCHM, BBICKA3bIBaTh HACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEIIHO BBITIOTHEHUS MPEAJIOKEHHON 3a/1a4H;

BBICTYNaTh C TIpE3CHTAIMeld pPe3ybTaTOB IIO3HABATEIBLHOW JCATEIHLHOCTH,
MOJTYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TMPU BBITOTHECHUU
XUMHUYECKOTO DKCIIEPUMEHTa, MPAKTHYECKOM pabOThl IO MCCIACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluh y4yeOHOro MpoeKkTa W (HOPMYJIMPOBATH BBIBOIBI
1o pe3yibTaTaM NPOBEICHHBIX HMCCICIOBAHWI TMyTEM COTJIACOBAHMS TO3UIUH B XOJ€
00CYXeHUS U OOMEHA MHEHUSIMHU.
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PerynsiTuBHBIe YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

CaMOCTOATENFHO IUJIAHUPOBaTh M OCYIIECTBISATH CBOIO  IO3HABaTEIbHYIO
NesITeNbHOCTh, OINpeAeNsist €€ IeMd U 3aJadd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH IIPe/IjIaraéMblidi AITOPUTM JIEHCTBUN TIPU BBITIOTHEHUN
y4eOHBIX U UCCIIEOBATEIbCKUX 3aj1a4, BhIOUpaTh HamOosee 3(h(PeKTUBHBIN Crocod Ux
pEIICHUSI C YIETOM IMOTYYSHHUSI HOBBIX 3HAHHUM O BEIIECTBAX M XUMUUECKHUX PEAKITUAX;

OCYIIECTBJIATH CAaMOKOHTPOJb CBOEH JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a
¥ CaMOOIIECHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS MPOTrpaMMBbI CPEAHEro OO0IIero 0Opa3oBaHUs
N0 XUMHHM Ha 0a30BOM YpPOBHE OPUEHTHUPOBAHBI Ha O0OEClEeYEHUE MPEUMYILECTBEHHO
o011e00pa3zoBaTeNbHON U 00K YIbTYPHOM MOATOTOBKY 00y4aromuxcsi. OHU BKIIIOUAIOT
cnenuduueckue s y4yeOHOro mpeaMera «XUMHs» HaydHble 3HAaHUS, YMEHUSA
U CcrIocoObI ACMCTBUIN 110 OCBOSHUIO, MHTEPIIPETALIMU U IPEOOPAa30BAHUIO 3HAHUH, BUIBI
JEATENbHOCTH MO IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHWIO 3HAHWI B Pa3IMYHBIX
Y4E€OHBIX U peaJbHBIX JKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C XuUMuel. B mporpamme
110 XMMUH MPEAMETHBIE PE3YNbTATHI IPEICTABIIECHBI 10 FOJIaM U3Y4YEHHUS.

K xoniy o0yuyenuss B 10 kjacce npeaMeTHble pe3yjbTaThl OCBOEHHUS Kypca
«Opranuueckasi XuMHUs» OTPakKaroT:

c(hOpMUPOBAHHOCTb MPEJICTABICHUI O XUMUYECKOW COCTaBIISAIOIEH €CTECTBEHHO-
HAy4yHOM KApTUHBI MHUpa, POJIM XUMHUM B T[O3HAHUM SIBIIGHUN TPUPOJIHI,
B (GOpPMHUPOBAHWUU MBIIIICHUS W KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIIeHUs MPAKTHYECKUX 3a1ad U DKOJIOTUUECKH
00O0CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO M MIPUPOIHOM Cpene;

BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUW, KOTOPast BKIIFOYAET: OCHOBOIIOJIATAF0IIIE
MOHATUS (XUMUYECKUN JJIEMEHT, aToM, DJEKTPOHHAs OO0O0JI0YKa aToma, MOJIEKYJa,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTYpHas (Gopmyra
(pa3BepHyTasl U COKpallleHHAs1), MOJIb, MOJISIpHAsI Macca, MOJIAPHBINA 00bEM, YTIEPOIHbBIN
CKeJeT, QyHKIMOHaNIbHAS TPyIIa, paguKal, U30MepHUsl, ©30MEPbl, TOMOJIOTHYECKUHN PSiI,
TOMOJIOTH, YIJIEBOJAOPOJABI, KHUCJIOPOA M a30TCOAEPKAIIUE COCIMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCTMHEHMUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemiecTB A.M. byTiiepoBa, 3aK0OH COXpaHEHHUS MAaCCHI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUW; MUPOBO33PEHUYECKUE 3HAHNUS,
JeXallue B OCHOBE MOHMMAHUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
(bakTONIOrHYecKue CBENCHUS O CBOMCTBax, COCTaBe, MOJIYYEHHH U 0e30ImacHOM
WCIOJIb30BAaHUM BAXKHEUINIUX OPraHWYeCKUX BEIMIECTB B OBITY W TPAKTUYECKOM
NesITENbHOCTH YEJIOBEKa;
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c(hOpMUPOBAHHOCTh YMEHUU BBIABISTh XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBA3b, MCIOJB30BATh  COOTBETCTBYIOUIUE  IOHSTHS
IIPU OMMCAHUU COCTaBa, CTPOEHUS M IPEBPAILIEHUN OPraHUYECKUX COCTMHEHU;

chOpPMUPOBAHHOCTh ~ YMEHUW  HUCIHOJB30BaTh  XUMHUYECKYI0  CHUMBOJIUKY
JUTSl COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHO ) (opMyIT
OpraHUYECKUX BEIIECTB M ypaBHEHUN XUMHMUECKUX DPEAKIUM, W3rOTaBIMBATH MOJEIU
MOJIEKYJI ~ OpraHMYECKMX  BEHIECTB Il  WUIIOCTPAUM  UX  XUMHUYECKOIO
Y MIPOCTPAHCTBEHHOI'O CTPOEHUS,

C(OPMHPOBAHHOCTh ~ YMEHHW  YCTaHABIIMBATh MPHUHAJICKHOCTh  HM3YUEHHBIX
OpPraHMYEeCKUX BEIIECTB MO MX COCTaBy U CTPOCHHUIO K ONPENECICHHOMY Kiaccy/Tpyrie
coeMHEHU  (YreBOAOPOAbl,  KUCIOpOI W a30TCOJEpKalllue€  COEAMHEHHS,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHHUS), JaBaTh KM Ha3BaHWsl 10 CHUCTEMATHYECKOU
HoMeHknarype (IUPAC), a Ttakke NpUBOOUTH TPUBUAIBHBIE HA3BaHHUS OTIEJIbHBIX
OpPraHNYeCKUX BEUIECTB (ITUJICH, TPOITUIIECH, alleTHIICH, STHJICHTJIMKOJIb, TJIUIIEPUH, PEHO,
dbopmaibaeTul, aneTanbACTHl, MypaBbUHAs KHUCJIOTA, YKCYCHAasi KUCJIOTa, OJIEUHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TITI0K03a, (PPYKTO3a, Kpaxmal, EeJUI0I03a, TIIUIUH);

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIIATh BUAbl XUMUUECKOUN CBSI3U B OPraHUYECKUX
COEIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh ~ YMEHHUS TIPUMEHSTH  TOJIOKEHUS TEOPUU  CTPOCHUS
oprannueckux BemiectB A.M. bytnepoBa s OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHUsI MACChI BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PU3MYECKUE U
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPraHHUYECKUX
BEIIECTB (MeTaH, d9TaH, dTUJICH, MPOMUJIEH, aleTuieH, OyraaueH-1,3, MeTuiIOyTaaueH-
1,3, OGeH30i, METaHOJ], 3TAHOJ, JITWJIEHTJIMKOJb, TJIMIEPUH, (EHOJI, aleTalbICTHu/I,
MypaBbHUHAsI M YKCYCHasi KHUCJOTHI, TJIIOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTA), WUIIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXIY HHUMHU YpaBHEHUSMHU
COOTBETCTBYIOINX XUMHUECKUX PEAKITUN C UCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTb HWCTOUYHUKH YrJIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH U MPAKTHIECKOE
pUMEHEHUE TIPOAYKTOB MepEpPadOTKH;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOIUTH BEIYUCICHUS IO XUMUYECKUM YPaBHEHUSM
(maccel, 00BEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WJIM TMPOAYKTA pPEaAKIUU
N0 U3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEILECTB
WM MIPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMCHUM BJIQJACTh CHUCTEMOH 3HAHMK 00 OCHOBHBIX METOAAX
HAay4YHOTO TMO3HAHUS, UCIOJIb3yEeMbIX B XUMHH MPU U3YYECHUH BEUIECTB U XUMHYECKUX
SABJICHUN (HAOMIOZEHUE, U3MEPEHHUE, DKCIEPUMEHT, MOJECIMPOBAHKE), UCIOIL30BaTh
CUCTEMHbIC XUMUUYECKUE 3HAHMS JJIA MPUHSITUS PEUICHUM B KOHKPETHBIX YKU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;
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c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUA IOJH30BAHUS XUMHUYECKOU
MOCyJ10M 1 1a00paTOpHBIM 000PYI0BAHUEM, a TAKXKE ITpaBUiIa OOpallleHus C BEIECTBAMU
B COOTBETCTBUHU C HHCTPYKIUSMU I10 BBITIOJIHEHUIO J1a0OpaTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATb U BBIMOJIHATH  XUMHUYECKHUI
DKCIIEPUMEHT (TIPEBpAICHUSI OPraHMYECKUX BEIIECTB IPU HArpeBaHUH, IOTYYEHUE
STUJIEHA U HM3yYEHUE €r0 CBOMCTB, KaYECTBEHHBIE PEAKIMM OPraHUYECKUX BEILIECTB,
JeHaTypanusi O€JIKOB MpU HarpeBaHWM, LIBETHbIE pPEaKUHUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKHA O€30MACHOCTHU MPHU OOPAILEHUHU C BEIIECTBAMU U JIaOOPATOPHBIM
00Opy/IOBaHHEM, MPEICTABIATh PE3YJIbTATHl XUMHUYECKOTO 3KCIEepUMeHTa B ¢dopMme
3alliCHU YPAaBHEHHUM COOTBETCTBYIOIIMX peakuuil U (hOpMYIHPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;

chOpMUPOBAHHOCTh ~ YMEHMH  KPUTUYECKH  aQHAIM3UPOBATH  XMUMHUUYECKYIO
uH(GOPMAIHUIO, TOTYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MAacCOBOM MHGOpMAIINH,
WuTepHeT u nIpyrux);

c(hOpMUPOBAHHOCTh YMEHHUM COOJII0/IaTh MPpaBUJiIa IKOJIOTUUECKH 1€1ecO00pa3HOro
MOBEJICHMS B OBITY U TPYJOBOH JEATEIBHOCTH B LIEJISIX COXPAHEHHS] CBOETO 370POBbS
U OKPYXaIoIEeW MPUPOAHOW Cpelbl, OCO3HABaTh OMACHOCTh BO3JICWCTBUS HA KUBBIC
OpPraHHU3Mbl ONPEIEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbich nokasareis 1K
(mpenenbHO  JOMYCTHMMOM KOHUEHTpPAlMU), TOSACHATh Ha MpUMEpax CHOCOObI
YMEHBIICHUS U IPEIOTBPAILIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

UIsE  OOy4YaroIMXCAd C OrpaHUYEHHBIMM BO3MOXKHOCTAMM 3/I0POBBS: YMEHHE
OPUMEHATh 3HAaHHA OO0 OCHOBHBIX JOCTYMHBIX METOJaX I[IO3HAHUS BEILECTB
U XUMUYECKUX SIBJICHU;

JUTSL CJICTIBIX M CJTA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh PeEIbeHO
TOUEUYHYIO cucTeMy oOo3Hauenuit JI. bpaiins nmns 3anucu XuMuyeckux GopmyiL.

K koniy o6yuenus B 11 kjiacce nmpeqMeTHbIE pe3ybTaThl 0CBOEHUA Kypca «O01mas
Y HEOPraHMYECKasi XMMHUS» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: 0 XUMUYECKOU COCTABJIAIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpA, POJIM XMMUU B MO3HAHWUM SIBIICHUU TPUPOIBI,
B (GOpPMHUpPOBAHWUU MBIIUIICHUS MW KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAILHON
TPAMOTHOCTH, HEOOXOAUMOM Ji PEIICHHS MPAKTUYECKUX 3alad M SKOJOTHYECKHU
00OCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO M MIPUPOIHOM Cpee;

BJIJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPast BKIKOYAET: OCHOBOIOJIATAKOLINE
HOHATHUS (XUMHUYECKUU DJIEMEHT, aToOM, H30TOH, S-, P-, d- DJIEKTPOHHBIC OpPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0bewM, BAJICHTHOCTD,
AIEKTPOOTPHULIATEIIBHOCTh, CTENEeHb OKHUCJICHHS, XHMHUYECKas CBsI3b (KOBAJICHTHas,
WOHHAsI, METAJUTMYECKasi, BOJIOPOIHAS ), KPUCTAJUTMUECKAs PelIeTKa, TUIIBI XUMUYECKHUX
peaKkiui, pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JJIEKTPOJIUTHUECKAs AUCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTEINIb, CKOPOCTh XHMHUYECKOW PEAKUUHU, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHbI (TEOpUS ANEKTPOJUTHUYECKOM JHCCOIMAIUH,
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nepuonnueckuii 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHHUS] MacChl BEUIECTB, 3aKOH
COXPAHEHMS U MPEBpAIICHUS SHEPIHH MPH XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIINE B OCHOBE
MOHUMAaHUsl MPUYUHHOCTU M CUCTEMHOCTU XUMHUYECKUX SIBIICHUH, (haKTOIOTHYECKUE
CBEICHUS O CBOMCTBAaX, COCTABE, MOTYYEHUU U 0€30I1aCHOM HUCTIOJIb30BAHUH BAKHEUIITUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEIBHOCTU YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUU BBIABISITE XapaKTEPHBbIC TMPU3HAKU TOHSTHUH,
YCTaHABIIUBaTh WX  B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME  TOHSTHUS
MIPU OMMCAaHWU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILLICHUN;

chOpPMHUPOBAHHOCTh ~ YMEHUW  HUCHOJB30BaTh  XUMHUYECKYID  CHUMBOJIHMKY
JUISL  COCTaBlieHHUsT (opMysl BEmIECTB W yPaBHEHHH XHMHUYECKUX  PEaKIIHil,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, YrjeKHUCIbId ra3, aMMHUaK, ralieHas U3BeCTb,
HeralieHas U3BeCTh, IUThEBAS COAA, IMPUT U APYTUe);

c(hOpMUPOBAHHOCTh YMEHUN ONpPENENsATh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOH CBA3U
(KOBaJICHTHAsl, MOHHAs, METAUIMYECKasi, BOJAOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTAJNTMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJIEKYJISIpHAsI, MOHHAS,
MeTaNInYecKas ), XapakTep CPebl B BOJAHBIX PACTBOPAaX HEOPraH MUECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUH YyCTAHABIMBATh MPUHAMJICKHOCTh HEOPTaHHMYECKUX
BEUIECTB MO MX COCTaBY K OMNpPENEICHHOMY KJAcCy/TpyIe COeNUMHEHHH (IpOCThIe
BEIIECTBA — METAUIBI MU HEMETAJUIbl, OKCHUbI, OCHOBAaHMS, KHUCJIOTHI, aM(oTepHbIC
TUAPOKCHUIBI, COJH);

chOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaTh CMBICI TMEPUOJAMYECKOTO 3aKOHA
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOUIYIO, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;

c(OPMUPOBAHHOCTh YMEHHI XapaKTEpPH30BaTh SJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJeMeHTOB |—4 mnepuonoB llepuonnueckoil CUCTEMBI XHUMUYECKHX
anemenToB JI.M1. MenyeneeBa, NCHONB3ys MOHATHS «S-, P-, d-3JI€KTpOHHBIE OpOUTAINY,
(QHEPreTUYECKHE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTM HW3MEHEHHS CBOMCTB
XUMUYECKUX AJIEMEHTOB M UX COEAUWHEHMU Mo nepuogaM W rpynnam llepuogmueckoit
CHUCTEeMBI XUMHYeCKuX djieMeHToB (.M. Meneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYLIECTBOBAHUE T€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMHU BELIECTBAMU
C IOMOUIBIO YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUN;

cOPMHUPOBAHHOCTh ~ YMEHUS  KJIACCUPUIMPOBATh  XUMHYECKHE  peaKUuu
M0 PA3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBY PEarupyrolIuX BEIIEeCTB, TEILUIOBOMY
addexTy peaknuu, HU3MEHEHUIO CTENEeHEH OKHUCICHUS DSJIEMEHTOB, OOPaTUMOCTH
peaKkunu, y4acTUIO KaTaau3aTropa);
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c(hOpMUPOBAHHOCTh YMEHHUN COCTABISTh YPaBHEHMS PEAKIUN Pa3IMYHBIX THUIIOB,
MOJIHBIC U COKPAILICHHBIE YpaBHEHUS PEAKUU MOHHOTO OOMEHA, YUYUTHIBAasl YCJIOBUS,
MIPU KOTOPBIX 3TU PEAKLINU UAYT J0 KOHUA;

chOpMUPOBAHHOCTh ~ YMEHUH  MPOBOJAUTH  PEAKIMH,  MOJATBEPKIAIOITUE
Ka4ECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM
MyTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILIECTB;

c(hopMUPOBaAaHHOCTH YMEHHH  pacKpbIBaTh CYLIHOCTb OKHUCJIUTENBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS DJCKTPOHHOTO OajlaHca ITHUX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHHN OOBSACHATh 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
pEeaKkiui OT Pa3TUYHBIX (DAKTOPOB; XapakTep CMEIICHUS XUMHYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI, JIKAIIHE
B OCHOBE IIPOMBIIUICHHOIO TIOJIYYEHUSI CEPHOW KHUCIOTBI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAYYHBIX MPUHIUIIAX U IKOJIOTUYECKUX
npoodsieMax XMMUYECKOTO TPOU3BO/JICTBRA;

c(hOopMUPOBAaHHOCTh YMEHUN MPOBOJUTH BHIYUCIICHUS C UCTIOIBL30BAaHUEM TTOHSITHUS
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHUECKUX
peakiMsaX, Macchl BEIIECTBA WU 00beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEeMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEUIECTB, TEIJIOBOTO 3 (deKTa
pEaKkMK Ha OCHOBE 3aKOHOB COXPaHEHMSI MACChl BELIECTB, IPEBPAIICHUS U COXPAHECHUS
SHEPIHH;

chOpMUPOBAHHOCTh YMEHUU COOMIOAATh TMpaBUjia IMOJb30BAHUS XUMUYECKON
MOCYZI0i ¥ Jab0paTOpHBIM 000PYAOBAHUEM, a TAKKE MTPABUIIA OOPAIICHUS C BEIIIECTBAMU
B COOTBETCTBUHU C UHCTPYKITUSMHU I10 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUH  IIJJAHUPOBaTh U BBINOJHATh  XUMHUYECKUH
HKCIIEPUMEHT (pa3lioKeHHE MEepOKCHJla BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OIPENEIICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOUIBIO YHUBEPCAJIBLHOIO MHAMKATOPA,
BIIMSTHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKINHU, PEAKIMd MOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIUU Ha CyIb(]ar-, KapOOHAT- M XJIOPU/I-aHHUOHBI, HA KATHOH
aMMOHUS, PEIICHHE YKCIIEPUMEHTAIBHBIX 3371a4 10 TeMaM «MeTautbl» 1 « Hemeramiby»)
B COOTBETCTBHM C MPAaBUJIAMHM TEXHUKH O€30MaCHOCTU MPU OOpAIEHUU C BEIECTBAMU
U JIabopaTOpHBIM  OOOpPYIOBAaHHMEM, TMPEACTABIATH  PE3YIbTaThl  XUMHUYECKOTO
JKcIiepuMeHTa B (GopMe 3alUCH  ypaBHEHUN  COOTBETCTBYIOIIMX  PEaKIUN
1 (OpMYITHPOBAThH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTUUECKH  aHAIM3UPOBATh  XUMHUYECKYIO
uHoOpMaIMIO, TOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHHKaIUK, THTEpHET U APYTrux);

c(OpMHUPOBAHHOCTh YMEHHUN COOJIIOIaTh MPaBUJIIa HKOJIOTMYECKH LEIecO00pa3HOro
TIOBE/ICHHS B OBITY W TPYIOBOW NIEATETLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS
Y OKPYXKarollerl NPUPOJHON Cpeabl, OCO3HABATh OMACHOCTHb BO3JCHUCTBUSI HA >KUBBIC
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OpPraHHU3Mbl ONPEICIECHHBIX BELIECTB, MOHMMAas cMbichn mnokaszarens IIJIK, moscHsATh
Ha MpUMepax crnocoObl YMEHBIIEHUS M MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
HAa OPraHMU3M YEJIOBEKa;

Ui O0yYarolMXCsi C OrPaHMYEHHBIMM BO3MOXHOCTSIMU 3/I0pOBbSI: YMEHHE
OPUMEHATh 3HAaHHWA OO0 OCHOBHBIX JOCTYMHBIX METOJaX IIO3HAHUS BEILECTB
Y XUMHUYECKUX SIBICHU;

JUISL CIICTIBIX W CIA0OBUIAIIUX OOYYarOIIUXCS: YMEHHME HCMOJb30BaTh pebedHo-
TOUEUYHYIO cUCTeMy oO0o3Hauenuit JI. bpaitng nis 3anucu xumudeckux GopMy.
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10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpamMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

yueOHOT0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBBI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. ByrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BOBHMKHOBEHUE, PA3BUTHE

Y 3HAYE€HUE B MOJTYYECHUH HOBBIX
BEILIECTB U MaTEpPHUAJIOB.

Teopust CTpoeHHS] OpraHUYECKUX
coenuHeHuii A.M. bytneposa,

€€ OCHOBHBIE TOJIOKEHUS.
CtpykTypHbIe (OPMYITBI OPraHUIECKUX
BEIIECTB. [ 'oMonorus, usomepus.
XuUMUYecKas CBA3b B OPraHMUECKUX
COEJIMHEHUSX: KpaTHbIE CBSI3H,

G- U T-CBSI3U.

[IpencraBnenue o knaccupukauu
OpraHUYECKUX BEIIECCTB.
Homenknarypa oprannueckunx
COETMHEHUN (CUCTEMaTHUYECKas)

Y TPUBUAIbHBIC HA3BaHUS BaXKHEHIITNX
MpeACTaBUTEIIEH KIACCOB OPraHUYECKUX
BELIECTB.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSATUM (BBISIBJISTH UX XapaKTEPHBIC
NPU3HAKH), YCTAHABIUBATh UX
B3aMMOCBSI3b.

[IpuMEHSTH MONOXKEHUS TEOPUU
CTPOEHUS OPraHUYECKUX BEIIECTB

A. M. byrnepoBa 1151 00bsiICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
cocTaBa M CTPOCHHS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpAIIIEHHOM ) (JOPMYJT OpraHU4IEeCKIX
BELIECTB.

OnpenensTe BUbl XUMHUYECKOW CBA3U
(omuHaApHbBIE, KpPaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpsbiBaTh posib OpraHM4eCKON XUMHUHU
B IIPUPOJIE, XapaKTEPU30BATh €€
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JKCNePpUMEHTAIbHbIE METOIbI
H3Yy4YeHHs BellleCTB U UX MpPeBPaIleHuil:
e /lemoHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepraIaMu
Ha X OCHOBE;

— OMBITHI [0 MPEBPALLIEHUIO
OpPraHMYECKUX BEIIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlabopaTtopHbIE ONBITHI:

— MOJICIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEIIECTB

3HAYEHHUE B )KU3HH YEJIOBEKA,
WJUTFOCTPUPOBATh CBSI3b C IPYTUMU
HayKaMH.

Hab6mronaTh 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOIUTH
Y OIKMCHIBATH JJaOOPATOPHBIC OIBITHI

U TIPaKTHYCCKUE PabOTHI

Hroro no pazuneny

Pasznes 2. YrieBonopoabl

2.1 | IIpenenbHble AJIKaHBI: COCTaB M CTPOCHHE,
YIJIEBOIOPOIbI — TOMOJIOTHYECKUM psAll. MeTaH U 3TaH —
AJIKaHBI MPOCTEUIINE MPEICTABUTENN AJIKAHOB:

COCTaB, XUMUUYECKOE CTPOEHUE,
duznueckre 1 XMMUIECKHE CBOWCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaXO0XJICHHE B MPUPO/IE, TTOJIyUCHHE
U IpUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHUE,
YIJIEBOJIOPOIBIL: TOMOJIOTUYECKUU PSAJ. DTUIEH —

aJIKCHBI, aJKaJUCHBI,
ATKUHBI

MIPOCTEUIIINUN ITPEACTABUTEID AIIKEHOB:
COCTaB, XUMUUYECKOE CTPOECHUE,
dbu3nYecKre 1 XUMUYECKUE CBOMCTBA

PackpbIBaTh CMBICI U3y4aeMBbIX
NOHATUH (BBISIBISTh UX XapaKTePHbIE
IPU3HAKH), YCTAHABJINBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILIAE MTOHATHUS

[P OIMCAHUU COCTABA, CTPOCHMS

Y TIPEBpALLEHUI OPraHUnYECKUX
COeIMHEHU.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISI COCTABJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIlEHHOM) (hOpMYyJT OPraHUYECKUX
BELIECTB.
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(peakuuu ruIpupoBaHuUs,
raJIOreHUPOBAHUS, TUIpaTaIlUH,
OKUCJICHUS U TIOJIMMEPHU3AIIHHN )
HaXO0XJEHHUE B MIPUPOJE, MOJTyIEHUE
Y IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3

U MeTWIOyTaueH-1,3, Xumuueckoe
CTpPOEHHUE, peaKIys MoJuMepr3aIiu,
IIPUMEHEHUE (1 CUHTE32
MIPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U pe3HHBbI).

AJIKHHEI: COCTaB M OCOOCHHOCTH
CTPOCHUS, TOMOJIOTMYECKUI PAI.
ALIETHIIEH — MPOCTEUIINI
MpEJICTaBUTEIIb AJIKUHOB: COCTAB,
XUMHAYECKOE CTpOeHHUE, (DU3NISCKUe
Y XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUSI, TAJIOTCHUPOBAHU,
TUpaTaIliy TOPEHUsI ), HAaX0XKICHUE
B IIPUPO/IC, TTOTyYEHNE U IPUMEHEHUE

2.3

ApoMarudeckue
YTIEBOAOPOIbI

ApeHbl: OEH30I1 U TOIYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYII,
du3nYecKue 1 XUMUIECKIE CBONCTBA
(peakiuu rajJoreHupOBAHMSI

Y HUTPOBAHMS ), TOTyYEHUE

U ipuMeHeHue. Bausnue 6en3ona

VY cranaBnuBaTh MPUHAICKHOCTh
BEIIIECTB K OMPEICIICHHOMY KJaccy
YIJIEBOAOPOJIOB MO COCTABY

U CTPOCHHMIO, Ha3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUAIBHBIC Ha3BaHUS
OTJICJIbHBIX TIPECTAaBUTEIICH
YTJIEBOJIOPOIOB.

OnpenensTh BUBI XUMHYECKOU CBSI3U
B MOJIEKYJIaX YIJI€BOAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHON CITIOCOOHOCTHU
YIJIEBOAOPOJIOB OT KPaTHOCTH
KOBQJICHTHOM CBSI3H.
XapaKTepu30BaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIeCcKue

1 XMMHYECKHE CBOKMCTBA, BAXKHCUIILINE
CIIOCOOBI MTOTYYEHUS TUITHYHBIX
npeacTaBUTeNIel pa3InuHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATWJICHA, alleThUJIeHa, OyTraaueHa -1,3,
OeH30I1a, TONYOJ1a).

BBIABIATE T€HETHYECKYIO CBS3b MEXKIY
YIJIEBOJIOPOJIaMH M TIOATBEPK/IATh €€
HaJIU4Yue ypaBHCHUSIMHU
COOTBETCTBYIOIINX XUMHUUECKUX
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Ha OpraHu3M 4elioBeKka. I eHeTnyeckas
CBSI3b YTJICBOJIOPOJIOB

2.4

[Ipuponusie
VCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Ipuponansiii ra3. [lonyTHeie HEPTSAHBIE
ra3el. He1h 1 ee mpoucxoxaeHue.
CriocoObI mepepaboTku HEPTH:
MIEPErOHKa, KPEKUHT (TEPMUYECKUH,
KaranuTuieckuid). IIponykTsl
nepepadoTku HeDTH, UX IPUMEHEHUE
B IIPOMBIIIIEHHOCTH U B OBITY.
KameHnHslii yroiab 1 IpoayKThl €ro
nepepadoTKH.

JKCNepUMEHTAIbHbIE MeTObI
HU3YYeHHs BelleCcTB

U UX MPeBpaLeHHI:

e J/[eMOHCTpanuu:

— xomrekiuu «Hedte» 1 «YTommy;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlabopaTOpHbIE ONBITHI:

— Ka4eCTBEHHOE OMpPEIETICHUE
yraepoJa U BOJIOPOJa B OpraHUYECKUX
BELIECTBAX;

— 03HAaKOMJIEHHE C 00pa3amMu
IJ1aCTMAacc, KaydyKOB U PE3UHBI,

— MOJEIMPOBAHNE MOJIEKYJI
YIJIEBOAOPOJIOB U
raJIOr€HOIIPONU3BO/IHBIX.

pEaKUnil C UCTIOIb30BAHUEM
CTPYKTYPHBIX (pOPMYIL.
XapakTepu3oBaTb UCTOUHUKHU
YIIEBOJOPOTHOTO ChIphs (HEDTh,
IPUPOIHBIN Ta3, yroib), CIOCOObI UX
nepepadoTKu U MPAKTUYECKOE
IIPUMEHEHHUE TI0Jy4aEMBIX TPOYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJCHUE,
HaAOJIIO/ICHHE U ONMCAHUE XUMHUYECKOTO
JKCIIEpUMEHTA (J1a0OPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBatb npaBuiaM 0e30MacHON
paboThI B TabopaTopun

IIPU MCIOIb30BAHNHA XUMUYECKON
NOCYZIbl U 000PY/AOBaHUS, a TAKXKE
npaBujiaM 0OpalleHus ¢ BEIIeCTBaMU
B COOTBETCTBUM C UHCTPYKIUSMHU
BBINOJIHEHUS Ja00PATOPHBIX OIBITOB
U IIPAKTUYECKUX paboT MO NOTYyYEHUIO
Y U3YYEHHIO OPIraHMYECKUX BEIIECTB.
[IpencraBisaTh pe3yIbTaThl
JKCIIEpPUMEHTA B (pOpMeE 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIIAN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIYMCIIEHUS

JUISL OIIPENIENIEHUS] MOJIEKYJIIPH O
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e [IpakTuueckue paboThI:

Ne 1. Ilonydenue 3TrieHA U U3y4EHUE
€ro CBOWCTB.

e PacueTHEbIe 3a/1a4un:

— OIpeAEIeHNEe MOJIEKYIIAPHOU
(opMyJIBl OPraHMYECKOr0 BELIeCTBa

10 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— pacyeTsbl 0 YPAaBHEHUIO XUMUYECKON
peakuuu

(GbopMyJIbl OpraHUYECcKoOro BEllecTBna,

110 YPABHEHUIO XUMHUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH

Y OCYIIECTBIISATh CBOKO MIO3HABATEIbH YIO
NEeSATENbHOCTh; MPUHUMATh AKTUBHOE
y4acTue B IpyNInoBoil yueOHOM
NesTeNbHOCTH

Htoro mo pazneny 13

Paznen 3. Kuciopoacoaep:kamme oprannyeckne coelmHeHus

3.1 | Cruptel. Denon 3

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI:
METaHOJ Y ATAHOJI, XMMHUYECKOE
CTpoeHue, PU3NIECKUE U XUMHYCCKUE
CBOMCTBa (peaKIuy ¢ aKTUBHBIMU
METaJlIaMU, TaJIOT€HOBOAOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHas
CBsI3b. DU3MOJIOrHYECcKOe JEHCTBUE
METAHOJIA U ATAHOJIA HA OPraHu3M
YyeJI0BeKa.

MHOroaTroMHbI€ CIUPTHI: 3THJICHTIIUKOJIb
Y TJIULEPUH, XUMAYECKOE CTPOECHHUE,
bu3nYecKre ¥ XUMHUYECKHE CBOMCTBA
(B3amMoOICCTBHE CO IIETOYHBIMU
METaJlJlaMH, Ka4YeCTBEHHAs PEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).

PackpbiBaTh CMBICH H3y4aeMBbIX
MOHATHUH (BBISIBJIATh UX XapaKTePHBIC
MPU3HAKH ), YCTAHABIIMBATH X
B3aMMOCBSI3b, UCITOJIE30BATh
COOTBETCTBYIOIINE TIOHATHUS

IIPU OTICAHUU COCTaBa, CTPOCHHUS

U TIPEeBpAIEHUN OpraHUuYeCKUX
COECIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBIICHUSI MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIlleHHOM ) (hOpMYyJT OpraHUuYeCKUX
BEIIIECTB.

VY cranaBnuBaTh NPUHAIICKHOCTh
BEIIIECTB K ONPEIEICHHOMY KJIaccy
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du3nomornueckoe IenucTBUE

Ha OpraHu3M yenoBeka. [I[pumenenue
TIMIEPUHA U ATHIICHTJIMKOJIS.
®enon. CTpoeHHE MOJIEKYJIbI,
du3nYecKue 1 XUMHUYIECKHE CBOKWCTBA
¢denona. TokcuuHOCTH (heHoMa, €ro
duznonoruyeckoe encTrrue

Ha OpraHusM 4enoBeka. [I[pumenenue
denona

3.2

AJNBIETUIbI.
KapOoHOBBIE KUCITOTHI.
CnoxHble 3pupbl

Anbaerunibl: hopMambIeru

U alleTalIbJIeTU, XUMUYECKOE
CTpocHHE, GU3NUCCKIEC B XUMHUUICCKHEC
CBOMCTBA (peaKIuu OKUCIICHUS

¥ BOCCTAHOBJICHUSI, KAUECTBCHHBIE
peaxkiuuu), NoJy4eHue

Y TIpUMEHEHUE.

OnHOOCHOBHBIE MPEIETbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHAst
KHUCIIOTa, XUMUYECKOE CTPOCHHUE,
dusznyeckre 1 XMuMUYECKHE CBOMCTBRA
(oOmue cBOMCTBA KUCIIOT, PEaKIIHs
aTepu(UKAIIUN ), TTOTYyIECHHE

u npuMeHenue. CteapuHoBas

Y OJICMHOBAST KHCIIOTHI KaK
MIPEICTAaBUTEIIN BBICIIMX KapOOHOBBIX
KHCIIOT.

Mpbuia Kak COJU BBICIIUX KapOOHOBBIX

10 COCTaBYy U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMaTU4YECKON HOMEHKJIATYPE;
MIPUBOJAUTH TPUBUAIbHBIC HA3BAHUS
OTJEIbHBIX MPEACTABUTEICH
KUCIIOPOACOACPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEeHHE, QU3NIECKUEC

U XUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUST TUITHYHBIX
MPEACTABUTEIICH PA3JIUYHBIX KJIACCOB
KUCJIOPOJACOAEPHKAIIUX COCTUHEHUIN
(MeTaHoa, ATaHOJA, TJUILIEPUHA,
dbeHomna, popmaiibierua,
aleTaabJIeTAa, YKCYCHOW KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, KpaxMaia,
I[E€JUTIOJIO3bI ); BBISIBIIATh T€HETHYECKYIO
CBSI3b MEXKly HUMU U TIOATBEPKIATH €€
HaJIMYUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUECKHUX
peaKkuuil C UCMOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.

OnuceIBaTh COCTaB, XMMHUUYECKOE
CTPOCHUE U IPUMEHEHUE KUPOB,
XapaKkTEPU30BaTh UX 3HAYCHUE

JUTS )KU3HEICATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMMACHOCTh BO3JICHCTBUS
HA >KUBBIE OPTraHU3MBbI ONPEACITCHHBIX
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KHCJIOT, UX MOIOIIIEE JCHCTBUE.
Crnosxxuble 2¢upbl KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.

IMaaponus crnoxxHBIX A(PUPOB.

Kupbl kKak TPOU3BOAHBIC TIUIIEPUHA
1 BBICHIHUX KapOOHOBBIX KUCIIOT.
I'maponus xupos

3.3

YriaeBoabl

VYreBobl: cocTaB, KiaccupuKaius
yriaeBoioB (MOHO-, H-

U nonucaxapusl). ['moko3a —
MPOCTEUIINI MOHOCAXaPHU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIbI,
bu3nYecKre 1 XUMUYECKUE CBOICTBA
TJTFOKO3bI (B3aUMO/ICHCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHAa4YHBIM PaCTBOPOM OKCH/JIa
cepebpa(l), BoccranoBieHne, OpoKECHHE
TJIFOKO3bI), HAX0XKIEHUE B MPUPO/IE,
IPUMEHEHUE TIHOKO03bI, OMOJIOTrnYeCcKast
POJIb B KU3HENEATEILHOCTH OpraHu3ma
yenoBeka. Porocunrtes. Gpykro3a Kak
U30MEP TITIOKO3bI.

Caxapo3za — mpecTaBuTEINb
JMCaxapuioB, THIPOJIU3 CaXapo3bl,
HaxO0XJICHUE B IPUPOJIC U MPUMEHEHUE.
Kpaxman u nemitono3a kak NpupoIHbIC
MOJIMMEPBL: CTPOEHUE Kpaxmasa

OpPraHUYECKUX BEILECTB, MOSCHATh
Ha MpUMeEpPax crocoObl YMEHbIICHUS

Y TIPEIOTBPALLEHUS MX BPEIHOIO
BO3/ECICTBHS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — TPOBEJICHUE,
HaOJII0JICHUE U OMMCAHUE XUMHYECKOIO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TIPaKTUYECKUEe paboOThI).

CrnenoBaTh npaBuiiaM 0€30mMacHOM
paboThI B 1abopaTopuun

[P MCTOIb30BAHUH XUMUYECKON
HOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUIaM OOpALEHUS C BELIECTBAMU

B COOTBETCTBHM C MHCTPYKLUSIMHU
BBINOJIHEHHUS JTJA00PATOPHBIX OIBITOB

U IPAKTUYECKUX padOT MO MOTYyYEHUIO
Y U3YYEHHIO OPraHMYECKUX BEIECTB.
ITpencraBnarh pe3yabTaThl
JKCIIEPUMEHTA B (hopMe 3aIUCH
YPaBHEHHUM COOTBETCTBYIOIINX PEAKIIUI
U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTE BBIYMCIIEHUS

JUTSI OTIpeIeNICHUsI MOJIEKYJIIPH O
(opMyJibl OpraHMYECKOI O BEIIECTBA,
10 YPABHEHUIO XUMHUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH
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Y LEJUTI0N03b], GU3UYECKUE

U XUMUYECKHE CBOMCTBA Kpaxmalsia
(Truzponmn3, KaueCTBEHHAs PEaKITus

C UOJIOM).

IKCNepUMEHTAIbHbIE METOIbI
M3Y4YeHHs BellleCTB U UX NMpeBpalleHuii:
e JlabopaTOpHbIE ONBITHI:

— rOpeHue CIUPTOB,;

— B3aUMOJICICTBHUE TIULEPUHA

¢ ruapokcuaoMm meau(Il);

— KaueCTBEHHBIC PEAKIUU alIbJICTU/IOB
(OKHCTIeHre aMMHUAaYHBIM PaCTBOPOM
OKCHJIa cepedpa ¥ TUAPOKCUIOM
menu(Il));

— B3aMMO/ICHCTBHE Kpaxmaiia ¢ HOJIOM.
o [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTHI.

e PacueTHEble 3agaun:

— OIpe/ieNIeHne MOJIEKYJISIPHOM
(bopMyIIbl OPraHMYECKOro BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JIEMEHTOB U TI0 Macce
(00BEMY) IPOJYKTOB CrOpaHUs;

— pacyeThl M0 ypaBHEHUIO XUMHUYECKOU
peaxiuu

Y OCYIIECTBIISITh CBOO IMO3HABATEIHHYIO
JeSATENLHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IPYIIOBON ydeOHOM
JeSATSIILHOCTH

Hroro no pazneny

13

33



denepanbHas padbodas nporpamMma | Xumus. 10—11 kmaccel (0a30BbIi yPOBEHB)

Paznen 4. A3orcoaepaxaniue opraHnudecKkue coelMHeHUsI

4.1 | AMUHBL.
AMUWUHOKHCIIOTBI.
benxn

3

AMMHBI: METWJIAMHH — IIPOCTENIINI
MIPEACTABUTENIb AMUHOB: COCTaB,
XMUMHUYECKOE CTPOEHUE, PU3NUECKHEe

Y XUMUYECKUE CBOMCTBA (pEaKkLnu

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

aM(I)OTepHBIC OpPraHn4cCKuc COCINHCHMA.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMEPE TIIUIIMHA).
buonornueckoe 3Ha4eHNE AMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIE TOJTUMEPHI.
[lepBuuHasi, BTopuuHasi U TPETUUHAS
CTPYKTypa 0eikoB. XUMUUYECKUE
CBOMCTBA OEJIKOB: THIPOJTU3,
JIEHATYpaLUsl, KAUeCTBEHHBIE PeaKIN1
Ha OCJKH.

JKCIepUMEHTAIbHbIC METOAbI
H3y4YeHHUs] BelIeCTB U UX MpeBpAallleHUil:
e JleMoHCTpanuu:

— JleHaTypaius OeNKOB MPH HArPeBaHUU;
— IIBETHBIC PeaKIuu OEIKOB

PackpeiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MPU3HAKHW ), yCTAaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE MOHSITHUS

MIPU OMMCAHUU COCTaBAa, CTPOEHUS

Y TIPEBPAIICHUN OpPraHUYECKUX
COEIMHEHUH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAILEHHOM ) (hOpMYJT OPraHUuYECKUX
BEIIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPEACICHHOMY KJIACCy MO COCTaBy
U CTPOCHHIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTABUTEIIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYCECKHE CBOMCTBA, BAXKHEHIITHC
CIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MpeICTaBUTEIICH a30TCOCpKAITUX
COoeIMHEHU (MEeTHJIaMUHA, TJIUINHA,
O€KOB).
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OmnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha IpUMepax 3HaueHHe OETKOB

JUIS OpraHu3Ma YesIoBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METOJIbI TO3HAHUS — HAOII01aTh

U OMKCHIBATH JIEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CaMOCTOSTENBbHO IUIAHUPOBATh U
OCYILIECTBIISITH CBOIO IMO3HABATEIbHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IPyNIOBOM ydyeOHOU
JEeSTEIbHOCTU

Hrtor

0 TIO pa3aerny

3

Paszpgeu. S. BoicokoMosieKy IsipHbIe COCAUHEHUS

5.1

[ImacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIC TTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COSAMHCHMIA:
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb MOJMMEPU3aLIUU, CPETHSISA
MoseKyisipHasi Macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEKYIISPHBIX
COECIMHEHUH — IMOJIUMEPU3ALUS U
MOJTUKOH/ICHCAITHSI.

[TnacTmaccsl (MOIUAITUIIEH,
MOJIMIIPOITUIIEH, TIOJTUBUHIIIXJIOPHI,
nonuctupod). HatypanbHbiid

Y CUHTETUYECKUE KaydyKH

Brnanets u3ydaeMbIMU XUMHUYECKUMU
MOHATUSMU: PACKPBHIBATH CMBICI
M3y4aeMbIX OHSATUI U IPUMEHSTH 3TH
MOHATHS IIPH ONHCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEK YJISIPHBIX
OPraHUYECKUX BELIECTB,

TUTSI OOBSICHEHUS OT/IETTBHBIX (DAaKTOB

Y SBJICHU.

Hcrnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSL COCTaBJICHUSI CTPYKTYPHBIX (hOpMYJT
BEILIECTB U YPABHEHUU pEeaKLU
MOJIMMEPU3ALIMU U TTOJIMKOHAEHCALIUY.
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(OyTanmneHOBbI|, XJIOPONPEHOBBIN

Y U30IPEeHOBLIN). BonokHa:
HaTypaJibHbIE (XJIOTOK, IIEPCTh, IIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETHYECKUE (KapoH

Y JIaBCaH).

IKCIEePUMEHTAIbHbIE METOABI
M3Y4YEHHs BELeCTB U UX NPeBpaLeHuil:
e JlemoHCTpauuu:

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

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCTPAaHESHHBIX BUIOB
IJIACTMACC, BOJIOKOH; TPUMEHECHHUE

B Pa3JIMYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IT03HAHUS — HaOII0AaTh

Y OIUCHIBAThH JIEMOHCTPALMOHHBIN
DKCIEPUMEHT

Htoro mo pazaeny 2
OBIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\n 4acoB o0 yJaronmxcs

y4e0HOro mpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuoanueckuit
3aKOH U
ITepuonnueckas
CHCTEMa XUMHUUCCKUX
3JICMECHTOB

J.. Menpaeneena

3

Xumuueckuii anieMeHT. Atom. Coctas
aTOMa, U30TOMbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYEeCKUue ypoBHH,
MOJTypOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-amemenThr. OcobeHHOCTH
pacrnpeieneHus SJIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

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

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

CBs13b IEpUOINYECKOI0 3aKOHA

u [leppoandeckoi cucTeMbl XUMHYECKUAX
3JIEMEHTOB C COBPEMEHHOW TEOPUEUN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIOKHBIX BEIIECTB MO rPyInam

U niepuoiaM. 3HaueHUE EePUOIUUIECKOTO
3aKOHA U CUCTEMbl XUMUUECKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBISTH UX XapaKTEPHBIE
MPU3HAKH ), YCTAaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEITLHYIO U MIPOrHOCTHYECKYIO
byHKIHUH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuooB, UCTONb3Ys
HOHATHS S-, P-, d-3JIEKTPOHHBIE
opOUTaN, YHEPTETUUYECKUE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COSJIMHCHUM

10 TIEPUOJIaM U TpyIrnam
[leproarueckon CUCTEMBI

. . Menneneesa

37



denepanbHas padbodas nporpamMma | Xumus. 10—11 kmaccel (0a30BbIi yPOBEHB)

anemenToB J[.1. MenaeneeBa

B Pa3BUTUU HAYKH.
JKCIePpUMEHTAIbHbIE METObI
M3y4€eHHUsI BelIeCTB M UX MPeBPallleHUH:
e JlemoHCTpauuu:

Bunpr Tabmun «Ilepuognaeckas

CUCTEMA XMMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBa

1.2

CrpoeHue BelecTna.
Mmuoroo0Gpasue
BEILIECTB

CrpoeHue BellecTBa. XUMHUYECKAs! CBA3b.

Buasl (koBasieHTHas! HETIOISIpHAs

U TIOJISIpHAasi, MOHHAsI, METAJUTMYECcKas )
1 MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
CBs13U (OOMEHHBIN U JIOHOPHO-
aK1enTopHbIi). BomopoaHas cBs3b.
BanentHoCTb.
DIEKTPOOTpUIIATENHHOCTh. CTENeHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BermecTsa MoOneKynsipHOTO

Y HEMOJIEKYJISIPHOTO CTPOECHUSI.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUNbI KPUCTATIMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonndecTBeHHbIE
XapaKTepUCTUKHU PaCTBOPOB (MaccoBas
JI0JIs BEIIECTBA B pacTBOpPE).
Krnaccugukanus HeopraHU4ecKux

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIbHBIX
(GakToB U SBICHUM.

Onpenensats BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOM)

B COCMHEHUSIX; TUI KPUCTAIUTMIECKON
pEIIETKH KOHKPETHOI'O BEIIECTBA.
OnpenensaTs BaJIGHTHOCTb U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMECHTOB

B COCAMHEHUSIX Pa3JIMYHOIO COCTaBA.
[IpoBOIUTH BHIYUCIICHUS

C MCITOJIb30BAHUEM ITOHATHS «MacCoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
MIOHSTUSMU.
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coennHenui. HomeHnknarypa
HEOPraHUYECKHUX BEIIECTB.
JKCnepUMEeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBPalleHuil:
e JleMOHCTpauuu:

— MOJENU KPUCTATUIMYECKUX PEIIETOK.

e PacueTHble 3aa4U:

— PacyeThl C UCMOIb30BAHUEM MOHSATHS
«MaccoBasi 10J1s1 PACTBOPEHHOT O
BEILICCTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakuus. Kinaccupukanus
XUMHAYECKUX PEAKINN B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHMs] MACChI BEILIECTB; 3aKOH
COXPaHEHMS U NPEBPALCHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUAX.

CKOpoCTh peakIium, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OOpaTtumble peakii. XUMHUECKOE
paBHOBecue. DaKTOpbl, BIUSIOLIUE

Ha COCTOSIHUE XUMHUYECKOTO
paBHOBECHS.

[Tpuanmn Jle Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLTUALINS.
CuibHBIE U clTa0bIe AIEKTPOIIUTHIL.
Cpena BOOHBIX pacTBOPOB BEILIECTB:
KHCJIasi, HEUTpabHAasl, HIEJIOYHAsL.

OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peakIuu OT Pa3IMYHbIX
(bakTopoB.

OmnpenensaTe XapakTep CMELICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCHMOCTHU OT BHEITHETO
BoznericTBuA (nmpunnun Jle [atense).
CocTaBnsATh ypaBHEHUS PEAKIIHIA
pa3IMYHBIX TUTIOB; ITOJTHBIC

Y COKpAIllEHHbIC YPABHEHUS PEaKIuil
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
TIPH KOTOPBIX ITH PEAKIINH YT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TO3HAHUS — IIPOBEICHUE,
HaOJII0/IEHNE U OMHCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIIMOHHEIC

Y JJAOOPAaTOPHBIE OMBITHI, MPAKTUIECKHUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUI
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(bakTOpOB HA CKOPOCTH PEAKIIHIA.
CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XUMHUYECKOHN MOCYA0M 1 1a00paTOpHBIM
000pyI0BaHHEM.

[IpencraBniarh pe3yiabTaThl
XMMHUYECKOI0 SKCIIEpUMEHTA B (popMe
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Bonopoausiit nokazarens (pH) pactBopa.
Peakiiuu nonHoro oomeHa

B OPTraHUYECKON U HEOPraHUYECKOU
XUMUH.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE
peaxkuuu. [lonsitue 06 3ekTpoamn3e
pacIuiaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIE METObI
HU3y4YeHUS BeLIeCTB M X MPeBPaLllCHUI:
e JleMOHCTpanuu:

— pa3noXKeHHe NepoKCUIa BOAOPOIa

B [IPUCYTCTBUHU KaTaJau3aTropa.

e JlaGopaTopHbI€ OMBITHI:

— IPOBEIACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— ONPEAEIIEHUE CPEIbl PACTBOPOB
BEILIECTB C MOMOILBIO YHUBEPCATBHOIO
WHJIUKATOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Biusiaue pa3nnaabx (GakToOpoB

HA CKOPOCTh XMMHUYECKOU PEAKIIUU.

e PacuerHsie 3agaun:

— pacyeThl 0 YPaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCIe
TEPMOXUMHUYECKUE PACUETHI

3alUCH YPABHEHHUI COOTBETCTBYIOIINX
pEaKUUi U 1eaTh BBIBOABI HA UX
OCHOBE.

[IpoBOINUTH BBIYUCIICHUS

10 YPAaBHEHUSAM XUMHYECKUX PEAKIIHA,
B TOM YMCJIE TEPMOXUMHUYECKHUE
pacuersl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtauibl

6

Meramel. [lonoxxenne Metamion

B [leprnoanyeckoit cucreMe XuMHYECKUX
3JIEMEHTOB.

OCco00EHHOCTH CTPOEHUS IEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.

OO6mme pusznyeckre CBONCTBA
METaJIOB.

[IpumeHeHue MeTaioB B OBITY, MPUPOJIE
u TexHuke. CrijiaBbl METAJUIOB.
DNEKTPOXUMHUUECKUH psiJl HAMIPSIAKEHU N
MeTtauioB. O6mue cnocoObl OMy4EeHUs
MeTauioB. Koppo3ust MeTayios.
Cnoco0bI 3aTUTHI OT KOPPO3UH.
OO6m1as xapakTepucTUKa METaIOB
riaBHbIX noArpynn (IA-rpymma,
[TA-rpynna) Ilepuonnyueckoil cucTeMbl
XUMUYECKUX IJIEMEHTOB.

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

XUMUUYECKUX DJIEMEHTOB: M€/]lb,

LIUHK, XpPOM, JKeJe30.

Baxueiimme coeMHEHNS METAJIIIOB
(OKCHIBI, THAPOKCHUJIBI, COJIN).

PackpeiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKHU) U MPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OOBICHEHUS OTACIBbHBIX
(axkTOB U SIBICHU.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

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

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) O0IINE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOXHEUIINX COCTMHECHUN, TOATBEPKAAs
ATO OMHUCAHUE TPUMEPaAMU YPABHEHU
COOTBETCTBYIOIINX XUMUUECKUX
peaKkIuii; MpUMEHEHNE METAILJIOB

B Pa3JIMYHBIX 00JACTIX, a TAKKE
HCIIOJIb30BaHUE UX IS CO3JaHHs
COBPEMEHHBIX MaTEepUaJIOB

1 TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HUH.

PackpbiBaTh CyIiHOCTh OKHUCIIUTEIBHO-
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JKCIepUMEeHTAIbHbIE METO/bI
H3y4Y€eHHUsI BelIeCTB 1 UX NP eBPAlleHUH:
e /lemoHCTpauuu:

— KoJUTeKIusl «MeTalbl U CIIaBbD.

e JlaGopaTopHbI€ OIBITHI:

— B3aMMOJICUCTBHE TUIPOKCHIA
AITIOMHUHUS C PACTBOPAMU KUCJIOT

U IIeJI0YeH,

— Ka4eCTBEHHbIE pEaKLIMU HAa KATUOHBI
METaJUIOB.

e [IpakTnueckue padbOTHI:

Ne 2. Pemienune sxcnepuMeHTaIbHBIX
3a/1a4 1o teMe «MeTtamiby.

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 0ajaHca ITUX PeaKiuil.
[IpoBoauTh peakuuu,
MOATBEPKIAFOIIUE XaAPAKTEPHBIE
CBOWCTBA U3Y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HAO0JIIOICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIEPUMEHTA (JIEMOHCTPALIMOHHBIE

U JJaOOpaTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPAaBHEHHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBatp npaBuiiaM MOJIb30BaAHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000pyI0BaHKUEM.

[TpoBOIUTE BBIYHMCIIEHUS

10 YPABHEHUSAM XUMHUYECKUX PEAKIIHMA.
CaMOCTOSTENBHO TUIAHUPOBATH

Y OCYILECTBJIATH CBOIO II03HABATEIILHYIO
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JEATEeNIbHOCTh; MPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTH

2.2

Hemerainber

Hewmerannesl. [lonoxeHue HeMeTaII0B

B lleproinueckon cuCTeMe XUMHAYECKUX
anemenToB J[.1. MenneneeBa

1 OCOOEHHOCTU CTPOCHHMSI aTOMOB.
dusnyeckre CBOMCTBA HEMETAJLJIOB.
AJIOTpONHUs HEMETAIIOB (Ha MPUMEPE

KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIINX
HEMETaJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrieposa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponcoaepsxaime KuciaoThl.
Bonoponnsie coennHeHus
HEMETAJIJIOB.

IKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX MPeBPaLeHUN:

e /lemoHCTpauuu:

— o0paslibl HEeMETAJIOB;

— B3aUMOJICHCTBUE MEIU C a30THOM
KUCJIOTOM pa3IMuyHON KOHLIEHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIC PEAKIIMX HA aHUOHBI
1 KaTHOH aMMOHHUS.

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

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHUH CBOMCTB HEMETAJIIIOB

U WX COCIMHEHUMN C YUETOM CTPOCHHUS
UX aTOMOB H ITOJIOKCHMUS

B [lepnognueckoni cucreme
XHUMHYECKHX DJIEMECHTOB

. . Menpaeneesa.

XapakTepu3oBatrh (OMUCHIBATH) 00IINE
XHUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTOATBEPK A
ATO OMHUCAHUE NIPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKIIUN.

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

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKOMN
JIESITEILHOCTH YeJIOBEKa.
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e [IpakTrueckue paboOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3ama4 1o teMe «Hemerammb.

e PacueTHEbIe 3a/1a4un:

— pacydeThl MacChl BEIIEeCTBA

WM 00BbeMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe

WK 00bEMY OJIHOTO M3 YYaCTBYIOIIUX
B PEAKIMU BEILECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEAKIINH, €CIIU OJIHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHNIECKUX
U OPraHUYCCKUX
BEIIECTB

Heoprannueckue u opranmdeckue
KUCNoThl. Heoprannueckue

Y OpraHN4eCcKue OCHOBAHMS.
AM@oTepHble HEOpraHUYECKHe

Y OpraHU4YeCKUEe COCTMHEHHUS.
['eneTnueckas CBA3b HEOPraHUYECKUX
Y OpPraHUYECKUX BEILECTB

[ToaTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMHU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKILUN.

PackppiBaTh CyIIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI
MIOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOTr' 0 OajlaHCa ATUX PEAKLIUM.
[IpoBoauTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOICTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM TYTEM
AHUOHBI, PUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaAO0JII0/ICHUE U ONTUCAaHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
7a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3ysbTaThl
XUMHUUYECKOT0 IKCIIEpUMeEHTa B popme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakiui 1 enaTh BBIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHYECKOHN TOCY10i 1 1a00paTOpHBIM
000pyI0BaHHEM.

[TpoBOAUTH BBEIYUCICHUS

M0 YPaBHEHUSAM XUMHUYECKIX PEAKIIHH.
CaMocCTOATENBHO MIJIaHUPOBATH

¥ OCYIIECTBJISTH CBOIO ITO3HABATEIbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

e TeTHbHOCTH
Htoro 1o pazneny 17
Pazgen 3. XumMus u ’Ku3Hb
3.1. | XuMus ¥ Ku3Hb 4 Ponb xuMuu B obecrieueHun PackpbiBaTh poiib XUMUU B PEIICHUU

JKOJIOTMYECKOM, SHEPreTUIECKON

Y TIMIIEBOM 0€3011aCHOCTH, Pa3BUTHHU
MenuiuHbl. [loHaTHe 0 HaydHBIX
METOJIaX MO3HAHUS BEIICCTB

1 XUMHUYECKUX PEAKLIUM.
[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHLHUNAX MPOMBIIUIEHHOTO MOJY4€HUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYennoBek B MUPE BEMIECTB, MATEPUATIOB
Y XUMHUYECKUX PEAKIUN: XUMUS

Y 3I0POBBE YEJIOBEKA; MpaBuiIa
HCIIOIb30BaHUS JIEKAPCTBEHHBIX

YHEPreTUYECKUX, CHIPHEBBIX

1 DKOJIOTUYECKHUX TPOOIeM
YeJI0BEYECTBA, OMMKMCHIBATH OCHOBHBIC
HaIPABJICHHS PAa3BUTHUS XUMHYCCKOM
HAyKU ¥ TEXHOJIOTHH.

[IpuMeHsTh NpaBUiia 6€30MacHOrO
oOpaIieHus ¢ BemecTBaMH,
WCIOJIb3yEMbIMH B TIOBCETHEBHOM
YKU3HH, TTPaBUJIa TIOBEJICHUS B IEIIX
cOepexeHUs 3I0POBhS M OKPYKAFOIIEH
MPUPOTHOMN CPEJibl; TOHUMATh Bpe.l
(omacHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpraHU3MBbI OIPE/ICIICHHBIX BEIIECTB
cMbica nokazarens [IIK, nosicHATh
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IpernaparoB; MpaBuiIa 6€30MacHOro
UCTIOJIb30BaHUS MPENapaToB OBITOBOM
XVMUU B TIOBCETHEBHOMN KHU3HH.
BbeiTOBas XuMu4eckasi rpaMOTHOCTb

Ha MpUMepax cocoObl YMEHBIIICHUS
U TIPEJIOTBPALCHUS KX BPEIHOTO
BO3JICUCTBUS.

AHaIU3UPOBATh U KPUTUYECKH
OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO
C XUMHYECKUMH TIPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKpYXKarolen
Cpelibl.

Hcnonb30BaTh MOMy4YEHHBIC 3HAHUS

U TIpesicTaBIeHUs 0 cepax
NEeSATETHHOCTH, CBA3aHHBIX C HAYKOM
Y COBPEMEHHBIMHU TEXHOJIOTHUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BHIOOPE
cBoel Oymyrel mpodeccCHoHaTbHOU
NesITeTbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH

po0JIeM XUMUUYECKON U IKOJIOTHYECKON

HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TIPOOIeMe
U TIpeJyiaraTb BO3MOXKHBIE ITYTH €€
peIIeHHUS

Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACHHPEJAEJEHHBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBGOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHON MTPOI'PAMMBI CPEJHEI'O OBIIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KXAHUA 110 XUMHNHN

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIOJIb3YETCs MepedeHb (KOAU(PUKATOpP) paclpeesCHHBIX MO KjaccaMm MpPOBEPseMbIX

TpeOOBaHUN K

pe3ynbTaTaM OCBOCHHSI OCHOBHOW OOpa3oBaTeNbHON IMPOrpaMMBbI

CpeHero o0Iero oopa3oBaHus U JICMEHTOB COJICP)KaHUS 110 XUMHH.

10 KUIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl
Kon [IpoBepsieMble TPEAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHON MPOrpaMMBbI CPEHEr0 00IIEro 00pa3oBaHUs
pe3yabpTara
1 Teopernueckrne OCHOBBI OPraHUYECKON XUMUU
1.1 ChopMuUpOBaHHOCTh MPEACTABICHUNA O XUMHYECKOW COCTaBJISIOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMUM B TO3HAHUU
SBIIGHUWA TPUPOABI, B (POPMUPOBAHUHM MBIIIJICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUs] MPAKTUYECKUX 3a7a4 U SKOJOTMUYECKH 00OOCHOBAHHOIO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cpeie
1.2 Bnangenne cucreMor XUMHYECKMX 3HAHHM, KOTOpas BKJIOYAET:

OCHOBOIIOJIAraroLIne HOHATUSA (Monekyna, BaJICHTHOCTb,
AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHMCICHMS, XUMHUUYECKas CBS3b,
MOJIb, MOJISIDHAsE Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIN CKEJeT,
GyHKIMOHANBHAS ~ TpyNMHa,  pajadKal, H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUIT  pAZl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOJ-
U a30TCOZEpPIKAIINE COETUHEHHs], OMOJIOrMUYECKH aKTUBHBIE BEIIECTBA
(yrieBonibl, KUpbI, OEITKH), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUHM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsSI opraHnyeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUH, (PaKTOJIOTHUYECKHE
CBEICHHUA O CBOMCTBaX, COCTaBe, IMOJy4YeHUH U Oe30MacHOM
UCIOJIb30BAHUM BAXKHEWILIMX HEOPraHUYECKUX U OPraHMYECKHUX

BEUIECTB B OBITY U IPAKTUYECKOMN NEATEILHOCTH YEOBEKA
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1.3

ChopMHUpOBaHHOCTH YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKH
IIOHATHUM,  yCTaHABIMBATHL  HUX  B3aUMOCBSA3b,  HCIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU OINHUCAHUU COCTaBa, CTPOECHUs
Y IIPEBPALCHUN OPraHUYECKUX COCIUHEHUN

1.4

CdopmMupoBaHHOCTh YMEHHI UCIIOIB30BaTh XUMHUUECKYIO CHMBOJIUKY
JUTSL COCTABJICHHMSI MOJIEKYISIPHBIX W CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHON) (opMya OpraHMYEeCKUX BEIIECTB U ypaBHEHUM
XUMUYECKUX  PEaKIHWi,  HW3TOTABIMBATh  MOJEIH  MOJIEKYI
OPraHMYECKUX BEHIECTB I WUIIOCTPAIIMM WX XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUpPOBaHHOCT, YMEHUH  YCTaHABJIMBATh IPUHAIICIKHOCTH
U3YYCHHBIX OPraHMYECKUX BEIIECTB MO WX COCTAaBY M CTPOCHHUIO
K OIpEeICICHHOMY Kiaccy (TpyIe) COSAMHCHHUH (YIJIeBOIOPOIHI,
KHCIIOPOA M a30TCOJCPIKAIINE COCAMHCHUS, BBICOKOMOJICKY/ISIPHBIC
COCIMHCHUS), JlaBaTh WM Ha3BaHUSA 110 CHCTEMaTHYSCKOM
Homenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUS OIIPCACIIATH BUBI XHUMHYECKON CBSI3HU
B OPraHN4YCCKHUX COCOAMHCHHAX (OI[I/IHapHLIe )51 KpaTHBIG)

1.6

ChopMHUPOBAHHOCTH YMEHHSI TNPUMEHSTH: TIOJIOXKEHUS TEOpUU
CTpoeHus1 oprannyeckux BemecTB A.M. byriepoBa st 00bsicHeHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBA U CTPOCHHS; 3aKOH
COXPAHEHHUSI MACCHI BELIECTB

Yrnesomopoasl.  Kucimopomacomepikamue W a30TCOAEpIKaIIHe
OpPraHUYECKUE COCTUHEHUS. BICOKOMOIEKYIIIPHBIC COSAUHEHUS

2.1

ChopMuUpOBaHHOCT, YMEHUW TPUBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICTbHBIX OPraHWYECKHX BEIICCTB (ITHJICH, MPOIUJICH, AICTHIICH,
ATUJICHTJIMKONb, TIUIEPUH, (EeHON, (OpMAaTbIACTHII, aleTalIbICTHI,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTCapUHOBas KHCIIOTa, TIOK03a, (PYKTO3a, Kpaxmal, IeUI0JI03a,
TJTHITUH)

2.2

ChopMHUpPOBAaHHOCTh YMEHHUM XapaKTEepHU30BaTh COCTAaB, CTPOCHHE,
bU3UYeCKre W XHMHUYECKHE CBOMCTBA TUIHMYHBIX IIpEJACTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHWYECKUX BEIeCTB (METaH, dTaH, JTUJICH,
MPOIMIICH, aleTuiaeH, OyraaueH-1,3, metunOyramueH-1,3, OeH3odm,
METaHOJI, 3TaHOJI, STUJICHIJIMKO/b, TJIMICPUH, (EHOJ, areTadbICT I,
MypaBbHHAs W YKCYCHasi KUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUII0JI03a,

AMUHOYKCYCHasl KUCJIOTA)
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2.3

CdopmMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH TCHETHYECKYIO CBS3b
MEXKIy TUIOUYHBIMA  MPEICTABUTEISIMU  PA3JIMYHBIX  KIIACCOB
OpraHUYECKUX BEILIECTB YpaBHEHUSMU COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKINi C UCTIOIB30BAHUEM CTPYKTYPHBIX (POopMYyI

2.4

CpopMupoBaHHOCTh ~ YMEHHUSI  XapaKTepu30BaThb  HCTOYHUKHU
YIIEBOAOPOIHOTO ChIpbsl (HEPTh, MPUPOIHBIN a3, Yrojib), CIIOCOOBI
UX TepepadOTKM U  NPAKTUYECKOE NPUMEHEHUE MPOIYKTOB
nepepadoTKu

XUMUA U )KU3Hb. PacueTrnl

3.1

CdopmMupoBaHHOCTH YMEHUH BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX HAYYHOr'0 MO3HAHUS, UCIIOJIb3YEMbBIX B XUMUH MIPU U3YYECHUU
BEIIECTB M XWMHUYECKUX SBIICHWU (HAOMIOJIEHWEe, W3MEPEHHE,
OKCIIEPUMEHT,  MOJCJIUPOBAHHUE),  KCIOJIb30BATH  CHUCTEMHBIE
XUMHAYECKUE 3HAHUS JUIsl TPUHATHS PpEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYALUSAX, CBA3aHHBIX C BENIECTBAMU U UX TPUMEHEHUEM

3.2

ChopMHUpOBaHHOCTH YMEHHUH COOJIO/IaTh TMpaBWia IOJIb30BaHUS
XUMHUYECKON TOCYA0M M J1abOpaTOpHBIM O0OPYJAOBaHUEM, a TaKXKE
npaBuia oOpaleHusl C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU
10 BBITIOJHEHUIO JJA0OPATOPHBIX XUMHUECKUX OMBITOB

3.3

CdopmMupoBaHHOCTb YMEHHI MIIIAHUPOBATH U BBITTOIHIATH XUMUYECKUM
SKCIEPUMEHT (npeBparieHus OpraHUYEeCKUX BEILIECTB
IpM HAarpeBaHWHU, IOJYYECHHE JTWICHA W HM3YYEHHE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIIMY OPraHUYECKUX BEIIECTB, JeHATypalus OeJIKOB
IpU HarpeBaHWM, LBETHbIE pEaKIMu OEIKOB) B COOTBETCTBHUHU
C MpaBUJIaMU TEXHUKH O€30MacHOCTU MpU OOpAIllEHUH C BELIECTBAMHU
U J1abOpaTOpHBIM  OOOPYAOBAaHHUEM; TMPEJCTABIATH PE3YIbTaTh
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3allucCu  ypaBHEHHI
COOTBETCTBYIOIIUX peakuuid U (OpPMYIHPOBATH BHIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB

3.4

CdhopMupoBaHHOCTb YMEHHU IIPOBOAUTH BBIYKCIICHUS
0 XUMUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA
UCXOAHOTO BEUIECTBA WJIM MPOJYKTa PEaKLMH MO U3BECTHBIM Macce,
00BbeMY, KOJIMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB MM MPOAYKTOB
peaxkuuun)

3.5

CdopmupoBaHHOCTH YMEHHUI KPUTUYECKHU AHAJIM3UPOBATh
XUMUYECKYI0 HMH(OpMAIUIO, TOTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoit nHpopMmaIluu, ceth UHTEpHET U apyrue)
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3.6

ChopMUpOBaHHOCTh yYMEHUH COOJIIOJATh IpaBUJIA HKOJIOTMYECKU
[eJIECO00Pa3HOro MOBEACHUS B OBITY W TPYAOBOM JESATENBHOCTU
B LIEJSIX COXPAHEHHMS CBOErO 370POBbS U OKPYKAIOUIEH IMPUPOIHOU
Cpelbl, OCO3HABaTh OIIACHOCTb BO3ACHCTBHS HA JKUBBbIE OPraHU3MBI
ONPEIEICHHBIX OPraHUYECKUX BELIECTB, IOHMMAast CMBICI IT0Ka3aTels
[IIK (mpeaenbHO  AONYCTUMOM  KOHIEHTpALMH),  TOSCHSTh
Ha MpUMepax CrocoObl yMEHBLICHHS U IPEJOTBPAIICHUS UX BPEIHOTIO
BO3JICHCTBUS Ha OPTAHU3M YEJIOBEKa

IIpoBepsiemble 3J1IEMEHTHI CONEPKAHMS

Kon

[IpoBepsieMblid 3JIEMEHT COJEPKAHUS

1

TeopeTndeckue OCHOBBI OPraHUYECKON XUMHH

1.1

HpeI{MeT OpFaHquCKOﬁ XUMHHU: €€ BOBHUKHOBCHUC, PAa3BUTHC U 3HAYCHUC
B TIOJYYCHHMM HOBBIX BCIICCTB KW MaATCpHUaJIOB. TeOpI/Iﬂ CTPOCHMUA
OpPTraHH4YCCKHUX COGI[I/IHGHI/Iﬁ A.M. BYTJIepOBa, €C OCHOBHBIC ITOJIOXKCHHUS

1.2

CrpykTypHbIE (HOPMYJIBI OPraHUYECKUX BEHIECTB. ['OMOOrus, m3oMepusi.
XuMuYecKasi CBsi3b B OPraHMYECKUX COCUHEHUSX — OJUHAPHBIE U KPAaTHbBIE
cBs3u. [IpeacraBnenue o kiaccupukauy OpraHuueCKruX BEleCTB

1.3

Homenkiarypa OPraHUYeCKuX COEJIMHEHU (cucTemaruueckas)
W TpUBHAIBHBIC HAa3BaHWS BAXKHEUININX TMPEACTABUTENCH  KJIacCOB
OpPraHMYECKUX BEIICCTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHI psan. MeraH W 3TaH —
MPOCTEHIIINE MPEACTABUTENN AIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMEIleHUs] U TOPEHMS), HAXOXKJICHUE B MPUPOJE, MOJy4CHUE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psil. DTUIIEH U TPOMWIEH —
IPOCTENUINE TPEICTABUTENH AJIKEHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu THUAPUPOBAHMS, TaJOI€HUPOBAHUS, TUApPATALUM, OKHUCIECHUS
Y TIOJIMMEPU3alliN ), TOJIyY€HHUE U IPUMEHEHNE

2.3

Ankanuensl: Oyraauen-1,3 u mertunOyraauen-1,3: cTpoeHue, BaKHEHIINeE
XUMUYECKHue  CcBoiicTBa  (peakuusi  moiumepusanuu).  [lomydenue
CUHTETUYECKOr0 Kay4yKa U PE3UHbI

2.4

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psii.
AleTnneH — NOpOCTEMIIMKA NpPEeACTaBUTENb AJKWHOB: COCTaB, CTPOEHHE,
¢busznyeckue W XUMHYECKHE CBOMCTBa  (peakuuu THAPUPOBAHMS,
raJIor€HUPOBaHUs, THApPATAI[UU, TOPEHHUS] ), TOTYyYeHUE U IPUMEHEHUE
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2.5

Apenbl. benzon: cocras, cTpoeHue, GU3MUECKUE U XMMUYECKHUE CBOWCTBA
(peakuuu rajoreHUpOBaHUS W HUTPOBAHUSA), TMOITYyYEHUE U TPUMEHEHHUE.
Tosnyout: coctas, cTpoeHue, PU3NUECKHE U XUMHUECKHUE CBOMCTBA (peakiuu
raJIOreHUPOBAHUS U HUTPOBAHMUS ), MOJTy4YECHHUE U pUMEeHEHHEe. TOKCUYHOCTh
apeHoB. ['eHeTHueckasi CBs3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAITUMU
K pa3JINYHbIM KJ1accam

2.6

[IpupoaHbIE MCTOYHUKH YriaeBoAOpoaoB. [IpuponHslii ra3 M IONYyTHBIE
HedTanble Ta3pl. HepTh u ee mpoucxoxaeHue. CrnocoObl nepepadoTKu
He(TH: TEpPEroHKa, KPEeKUHT (TEPMUYECKUHM, KATATUTHUYECKHI), MHPOIHU3.
[TponykTel mepepaboTku HedTH, WX MNPUMEHEHHE B TMPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIN yroiib ¥ MPOIYKTHI €ro nepepadoTKu

Kucnopoaconep:xaiiye opraHi4eckie CoeAMHEHUS

3.1

[IpenenbHple ONHOATOMHBIE CIHHUPTHL. METaHOI H H3TAHON: CTPOEHUE,
bu3nUecKrue U XMMUYECKUE CBOMCTBA (pEaKIMu ¢ aKTUBHBIMH METaJlIIaMH,
raJIoreHOBOI0PO/IaMU, TOPEHHUE), TpuMeHeHrne. BomopoiHbIe CBSI3U MEXTy
MOJIEKYJIaMU CHUPTOB. JleMCTBHE MeETaHOJIa M JTaHOJAa Ha OPraHu3M
YyenoBeKa. MHOroaTOMHBIE CITAUPTHI. DTUICHIJIMKOJb U TJIMIEPUH: CTPOEHUE,
du3nyeckre U XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBUE CO IIEIOYHBIMU
MeTallaMU, Ka4eCTBEHHAsl peaKIliusi Ha MHOTOaTOMHbI€ CIUPTHI). JleiicTBue
Ha OpraHusM uesoBeka. [[pumMeHneHne rauuepruHa U 3TUICHTIIMKOIIS

3.2

deHos: CTpOEHHWE MOJIEKYJbl, (U3UYECKUEe U XUMHYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenue dhenona

3.3

Anbaeruapl W KEeTOHbL. DopmanbplIeruj, ameTaabJerujl: CTPOEHHUE,
dbuzmyecke U XUMHUYECKHME  CBOMCTBA  (peakIuh  OKHUCJIEHUS
Y BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIINM ), OJYUCHUE U TPUMEHEHUE

3.4

OnHOOCHOBHBIE  IpelesibHbIE  KapOOHOBBIE  KHUCIOTHL. ~MypaBbHUHas
U YKCYCHas KHUCJOTBI: CTPOEHME, (PU3NYECKHME U XMMHYECKHE CBOMCTBa
(cBoiicTBa, 00IIME [T KJIacca KUCIOT, peaklus dTepru(UKaIINN ), TOTydeHUE
u npuMeHenue. CTeaprHOBas M OJEMHOBAas KHUCIOTHI KakK IPeJACTaBUTEIN
BBICIIUX KapOOHOBBIX KHUCIOT. MbIJa Kak COJMM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE

3.5

Crnoxuble 3(Upbl Kak MPOU3BOJHBIE KApOOHOBBIX KHCJOT. ['maponus
cioXHbIX 3¢upoB. Kupbl. ['maponus xupoB. IlpuMeHeHue KHUpOB.
buonornueckas ponb )KUPOB

3.6

VrneBonasr: COCTaB, KJ1accuuKanus YIJIEBOJIOB (MOHO-, -
W nojucaxapuiabl). ['oko3a — MPOCTEUIIN MOHOCaXxapua: OCOOCHHOCTH
CTPOEHUSI  MOJEKYJbl,  (GU3MYECKHMEe W  XHMHYECKHE  CBOMCTBa
(B3aumogeiictBue ¢ ruapokcunom Menu (Il), oxucieHme aMMHUadYHBIM

51



denepanbHas padouas nporpamma | Xumust. 10—11 kimaccel (0a30BbIi YPOBEHB)

pacTBopoM okcuaa cepedpa (I), BoccTraHoBiIeHUE, OpPOKEHHE TJIFOKO3BI),
HaxXOXJAEHUE B MPUPOJE, MPUMEHEHHE, Ononornueckas poib. DOTOCUHTES.
®pykTO3a KaKk M30Mep TIIFOKO3bl. Kpaxman U 1estrono3a Kak MpUpOIAHbIC
nonumepbl. CTpoeHre Kpaxmala U eJUTI0NI03bl. DU3NYecKrue U XUMUIECKH e
CBOICTBa Kpaxmasa (TUIpOJiu3, KaueCTBEHHAsI PEaKIIUs C UOJOM)

4 A3oTcoaepxalire OpraHuuecKiue CoequHEHUs
4.1 AMMHOKHCIIOTHI Kak aMm(pOTEepHBbIE Opranndeckue coequuenns. Ouzndeckue
M XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT (Ha TIpuMepe TJIMIIMHA).
buonoruueckoe 3HaueHre aMuHOKUCIOT. [lenTuapt
4.2 | benkm Kak TPUPOIHBIE BHICOKOMOJEKYISIpHbIE coenuHeHus. [lepBuynasi,
BTOpUYHAS U TPETUYHASI CTPYKTYpa OeKOB. XMMUYECKUE CBOMCTBA OEIIKOB:
TUAPOJIN3, IEHATYpallUsl, KAUECTBEHHbIE PEaKUU Ha OeIKu
3) BricOKOMOJIEKYIIpHBIE COETMHEHUS
5.1 OCHOBHBIE MOHSTUSA XUMUU BBICOKOMOJICKYJISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIUMEpPU3aIluU, CpeaHss
MosieKyssipHass Mmacca. OCHOBHBIE METOJIbI CUHTE€3a BBICOKOMOJIEKYIISPHBIX
COCIMHEHUH — MOJIUMEPHU3ALUS U MOTUKOHICHCALIHS
5.2 OKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHS BEIIECTB M WX MPEBpAICHUN:

O3HaKOMJIEHHE C 00pa3lamMu HNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
riacTMacc, Kaydyykos. IlosrydeHne CHHTETHYECKOro KayuyyKa U PE3UHBI
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IIpoBepsieMmble TPeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM

MpOrpaMmbl

Kon
MIPOBEPSIEMOT0
pe3yibTara

[IpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOSHUS OCHOBHOM
o0pa3oBaTeIbHON MporpaMMbl CpeTHETr0 00111eT0 00pa3oBaHuUs

1

TeopeTnyeckre OCHOBBI XUMHUU

1.1

Bnagenue cucTeMOM XUMHWYECKHX 3HAHUW, KOTOpas BKJIOYAET:
OCHOBOTIOJIArarolue TMOHATUS  (XMMUYECKUW  DJIEMEHT, aToM,
JNIEKTPOHHAsE 000JI0YKa aroma, s-, P-, O-3JeKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYyJa, BaJl€HTHOCTb, 3JEKTPOOTPULIATEILHOCTD,
CTENEHb  OKHUCJICHWSI, XHMHUYECKas CBSI3b, MOJb, MOJIIpHas
Macca, MOJISIpHBI 00beM, KpUCTAUIMUECKas pelieTka, THIIbI
XUMHUUYECKUX PEaKUuil (OKUCIUTETbHO-BOCCTAHOBUTENIBHBIC, 3K30-
U DHJIOTEPMUYECKHE, pEeakIMd HOHHOro OOMEHa), pacTBOD,
BJIEKTPOJIUTBI, HEIJICKTPOIMUTHI, SJICKTPOJMTUYECKAS TUCCOLIMALIMS,
OKHCJINTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PpEaAKINH,
XUMHUYECKOE  PAaBHOBECHE); TEOPHUHM W 3aKOHBI  (Teopus
BIIEKTPOJUTUYECKOU JUCCOLMAIINH, [Tepuoanueckuit 3aKOH
JI.1. MenneneeBa, 3aKOH COXpPAHEGHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK ~ XUMHH,  (PAKTOJIOTHYECKHE  CBEACHUS
O CBOWCTBaX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOU
JIeSITEILHOCTH YeJIOBEKa

1.2

ChopMHpOBAaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKH
U B3aMMOCBS3b U3YYECHHBIX IOHATHH, IIPUMEHATH COOTBETCTBYIOLLUE
NOHATHS TPHU ONMCAHUM CTPOCHUS W CBOMCTB HEOPIaHUYECKHUX
BEILECTB U UX IPEBPALICHUN; BBIABIATH B3aUMOCBI3b XUMHUYECKUX
3HAHUM C TOHATHSAMHM M IPEACTABICHUSMM APYIMX €CTECTBEHHO-
Hay4HBIX [IPEIMETOB

1.3

Bnagenue OCHOBHBIMH METOJAMM HAy4YHOTO II03HAHUS BEILIECTB
U XUMHUYECKHX SIBJIEHUU (HAOMIOJeHHEe, U3MEPEHHE, SKCIEPUMEHT,
MOJICITMPOBAHHE)

1.4

ChopMupoBaHHOCT, YMEHUI OMNPENESATh BAJICHTHOCTh M CTEIEHb
OKHUCJICHHSI XHMHYECKHX JJEMEHTOB B COCIUHCHHSX PAa3IUIHOTO
cocTaBa, BHJ XUMHYECKOM CBSI3M  (KOB&JICHTHAs, HOHHAas,
MeTaTnYeCcKasi, BOJOPOAHASA) B COSAUHEHUSX, TUIT KPUCTATTHICCKON
pENIeTKH KOHKPETHOTO BelecTBa (aTOMHAasi, MOJICKYJsipHas, HOHHas,
MeTaJUTMYeCcKast )
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1.5

ChopMHupoBaHHOCTH YMEHUH OIPENEIATh XapaKTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

ChopMHUpOBaHHOCTH ~ YMEHHSI  KJIacCU(UIIMPOBATh  XUMHYECKUE
pPEaKIUy MO Pa3IMUYHBIM MPU3HAKAM (YKCITY U COCTaBY pearupyronimx
BEIIIECTB, TEIUIOBOMY J3(P(dEKTy peakinuu, W3MEHEHHIO CTEIeHEH
OKHCJIEHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMu,  Y4acCTHUIO
KaTajinu3aTopa)

1.7

ChopMHUPOBAaHHOCTH YMEHUW COCTaBJISITH ypaBHEHUS  PEaKIIUM
pPA3IUYHBIX THUIIOB, TOJHBICE U COKpAILICHHBIC YPABHEHUS PEAKUUU
MOHHOTI'0 OOMEHA, YUUTHIBAsI YCIIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT
J10 KOHI[a

1.8

ChopMHupoBaHHOCTH YMEHUHN POBOJUTH PEAKLIUU, TOATBEPKAAIOIINE
KAUEeCTBCHHBINI COCTAaB  pa3JIMYHBIX HEOPraHUYECKUX BELIECTB,
pacIio3HaBaTh OIBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

1.9

CdopMupoBaHHOCTh YMEHHI PACKPBIBATh CYIIHOCTh OKHCIUTEIHLHO-
BOCCTaHOBHTEJIbHBIX peakmuit TOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.10

CpopMupoBaHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTHU
XUMUYECKON peakIMu OT Pa3IMYHbIX (PAKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUN OOBSCHATH XapakTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ACHCTBHUS
(npuniun Jle HlaTense)

OO6m1ast 1 HeOpraHUYECKask XUMHUS

2.1

CdopMHUpPOBAaHHOCTh YMEHUU pacKpbiBaTh cMbICH llepuomuueckoro
3aKOHA JI.W. Menpgeneesa u JIIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIOUIYI0, OOBSCHUTCIBHYIO W  MPOrHOCTHYECKYIO

byHKIIMH

2.2

CpopMHUpOBAaHHOCTh ~ YMEHHMH  XapaKTEpPH30BaTh  JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »dJIeMeHTOoB 1 — 4 mnepuosioB
[lepnoguueckoit cuctembl xuMuueckux 3yemeHToB .M. Menneneena,
UCIOJB3Yysd  MOHATHA  «S-, P-, J-3J€KTpOHHBIE  OpOHTAINY,
«QHEPreTUYeCKnue YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH M3MCHCHHS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M HUX COCIMHCHUW MO IEepUOIaM
u rpynnaMm llepuoamyeckoil CHUCTEMBI XUMHWYECKUX JJIEMEHTOB
J.. MenneneeBa
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2.3

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMIHBIX
KJIACCOB, TIOJITBEPXKATh CYIIECTBOBAHNE TCHETHYECKOU CBSI3H MEXKIY
HEOPTraHMYECKUMHU  BEIMIECTBAMH  C  TOMOIIBIO  ypaBHCHHM
COOTBETCTBYIOIINX XUMHUCCKUX PEAKITAN

2.4

ChopMHUpPOBaHHOCTH ~YMEHUM  yCTaHABIMBATh MPUHAIJICKHOCTD
HEOPraHMYECKUX BELIECTB MO UX COCTaBY K OMPEJEICHHOMY Kiaccy
(rpynme) coequHeHu# (IIPOCThIE BEIIECTBA — METAIUIBI M HEMETAJLIBI,
OKCHJIbI, OCHOBAaHHUSI, KUCIIOThI, aM(OTEPHBIE TUIPOKCHU]IBI, COJIH)

2.5

ChopMHUpOBaHHOCTh YMEHUI HUCIIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY
IUI  COCTaBJEHMsST (OpPMYNI BEIIECTB M YPAaBHEHUH XHMHYECKUX
peakuuii, cuctematndyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble
HA3BaHMS OTHAEJIbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHblid ras,
YIJIEKUCbIM Ta3, aMMHakK, ranieHas HW3BECTh, HETalleHas W3BECTb,
NUTHEBAS CO/AQ, TUPUT U APYTHUE)

2.6

ChopMHUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBAThH) OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, MOJITBEPK/IaTh CYIIIECTBOBAHUE T€HETUUECKOM CBI3U MEXKITY
HEOPraHWYE€CKUMH  BEIIECTBAMH C  IOMOIIBID  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIHI

2.7

CdopMupoBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOTHATH XUMHYECKHIA
IKCIEPUMEHT (pa3lIoKEHHE MEpPOKCHIa BOJOPOJAa B TMPUCYTCTBUU
KaTalau3aTopa, ONpeesieHue Cpeibl PaCTBOPOB BELIECTB C MOMOILBIO
YHUBEpPCAIBHOIO HMHJMKATOpa, BIMSHHUE PA3IUYHBIX (HAaKTOPOB
Ha CKOpPOCTh XHMHYECKOW pEaKIMH, PEaKIMd HOHHOTO OOMeHa,
KaueCTBEHHBIE PEaKIuu Ha Cyib(dar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHS, pelIeHHe SKCIIEPUMEHTAIBHBIX 3aja4 10 TeMaM
«Metamisl» u «HemeTamib») B COOTBETCTBUHU C MTPABUIIAMH TEXHHUKH
0e30macHOCTH MpH OOpalIeHUH C BEIIeCTBAMU U J1a0OpaTOPHBIM
o0OpyIOBaHMEM;  TPEACTABIATH  PE3yNbTaThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (OpMe 3amUCH YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITMPOBATh BHIBOIBI HA OCHOBE STUX PE3YJIbTAaTOB

2.8

ChopMHUpOBaHHOCTH YMEHHUH COOJIO/AaTh TMpaBWiia IOJIb30BaAHUS
XUMUYECKON MOCyZ0il M J1abopaToOpHBIM O0OpPYJAOBaHUEM, a TaKXKE
npaBuja oOpaleHusl C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB

2.9

CpopMHUpOBAaHHOCTh ~ YMEHHMH  XapaKTepu3oBaTb  XUMHUUYECKHE
IIPOLIECCHI, JIEXKAIIME B OCHOBE MPOMBIIUICHHOIO MOJIYYEHUSI CEPHOMN
KHUCIIOTHI, aMMHaKa, a TaKXke CPOPMHUPOBAHHOCTH TMPEICTABICHUM
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00 O6HII/IX HAaYYHBIX IIPpUHOUIIAX W 3IKOJOIHYCCKHX HpOGJ’ICMaX
XUMHUYCCKOI'O ITPOU3BOJACTBA

XUMUS U KU3HL. PacueTsl

3.1

ChopMHUPOBAaHHOCTh MPEACTABICHUN O XMMHUYECKOM COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, pPOJIM XUMUH B TO3HAHUH
SBJICHUM TPUPOJBI, B (POPMUPOBAHUHU MBIIIICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOM T'PAMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUS] MPAKTUYECKUX 3a7ad U SKOJOTMUYECKH 00OOCHOBAHHOIO
OTHOILICHUS K CBOEMY 3I0pPOBbIO U MPUPOIHON cpesie

3.2

CdopMupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIN3UPOBATh
XUMUYECKYI0 HH(OpMAIUIO, TOJYy4aeMyI0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBO KOMMYHUKAIUK, ceTh IHTepHET 1 apyrue)

3.3

CdopmMupoBaHHOCTh yMEHHH COOJIOIATh TMpaBUiia SKOJOTHYECKU
IIEJIECO00Pa3HOrO TOBEACHUS B OBITY W TPYIOBOH JEATEIHHOCTH
B IEJIIX COXPAHEHHS CBOETO 3JIOPOBBS M OKPYKAIOIIEH MPUPOTHOM
cpeabl

3.4

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

3.5

CdopMHUPOBaHHOCTH YMEHUM MIPOBOJIUTH BBIUMCIICHUS
C MCMOJIb30BAHUEM MOHATHUSA «MaCCOBas JI0JIA BENIECTBA B paCTBOPEY,
00BEMHBIX OTHOIIEHWH Ta30B IPH XUMHYECKHUX PEAKIUIX, MacCChI
BEIIECTBA MM 00beMa Tra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEeMYy OJTHOIO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0BOTo 3 (eKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChI
BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUHU

HpOB €pAEMBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMBIi AIEMEHT COACPKAHUS
1 TeopeTnueckue OCHOBBI XUMUHU
1.1 | Xumuueckuil s371eMeHT. ATOM. Sapo aroMa, H30TONBL. JIEKTPOHHAs

000JI04YKa. DHEPreTuYecKre YypOBHU, IMOAYPOBHU. ATOMHBIE OpOUTaNH,
S-,  p-, d-onementbl. OCOOCHHOCTHM  pacHpeiCiCHUS  AJIEKTPOHOB
no opOuTansM B aToOMax »JJIEMEHTOB TIEPBBIX UETHIPEX MEPUOJOB.
DnexTpoHHAast KOH(UTypaIus aTOMOB
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1.2

Ilepnonnuecknii 3akoH U [lepuoanueckas cucreMa XUMUYECKUX IJIEMEHTOB
AN. MenneneeBa. Cpsi3b nepuoguyeckoro 3akoHa u llepuoanueckoit
CUCTEMBI XHUMHUYECKUX 31eMeHTOB JI.M. MengeneeBa ¢ COBpPEMEHHOU
TEOpPHENl CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CJIOKHBIX BEIIECTB
M0 rpynmnam U nepuojiaM. 3HaYE€HHUE MEPUOJIUUECKOro 3aKOHA B Pa3BUTUU
HayKH

1.3

CtpoeHne BeniecTBa. XHWMHUYECKas CBSI3b. BHAbl XUMHUYECKOH CBA3U
(KkOBaJICHTHAsI HEMOJSIpHAs M NOJSIpHAasi, MOHHAs, MeTajuindeckas). HoHbL:
KaTUOHBI U aHHOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XUMUYECKOU
cBsi3u (OOMEHHBIN U JOHOPHO-AaKIENITOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTS. 9J'ICKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHUCIICHUS

1.5

BGIH€CTB3 MOJICKYJLIDHOTO MW HCMOJICKYJLIPHOI'O  CTPOCHUA. 3aKoH
IIOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KPpUCTAJULIMYCCKUX PCHICTOK.
3aBUCHUMOCTh CBOMCTBa BCIHICCTB OT THIIA KpHCT&HJIH‘IGCKOfI PCUICTKH.
[Ionstue o AUCIICPCHBIX CHCTCMaAxX. Hctunnabie N KOJUIOMJIHBIC PAaCTBOPEI.
MaccoBas A0Ji1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB

1.7

XuMu4yeckas peaKLus. Knaccudukanus XUMHUYECKUX peakuuii
B HEOPraHMYECKONW M OPraHM4YeCKOM XUMHHU. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHMS W TPEBPALICHHUS DHEPIUU TMPU XUMHUYECKUX
peaKIusIx

1.8

CKOopoCTb peakiifm, ee 3aBUCUMOCTh OT Pa3IM4HbIX (PaKTOPOB

1.9

OOpatumble peakiuu. Xumuueckoe paBHoBecwe. DakTopbl, BIMAIOMINE
Ha COCTOsIHME XUMH4YecKoro pasHosecus. [Ipunnnn Jle [larense

1.10

DnekTponuTudeckas auccoruanus. CunbHbIE M CclIaOble 3JIEKTPOJIUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHCIAs, HEWUTpalibHas, IEIOYHAas.
Peakiinu moHHOrOo 0OMeHa

1.11

OKHCIIUTEIIbHO-BOCCTAHOBHUTEIILHBIC pPCaKInu

Heoprannueckas xumust

2.1

Hemeramnel. Ilonoxxkenne HemetamioB B Ilepuonnueckoir  cucreme
xumudeckux a3neMeHtoB J[.M. MenzaeneeBa U OCOOEHHOCTH CTPOEHUS
aToMoB. DU3MYECKHE CBOWCTBA HEMETAVIOB. AJUIOTPOINHUS HEMETALIIOB
(Ha mpuMepe KUciIopoja, cepsl, hocdopa u yriepoaa)
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2.2

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaIor€HOB, CEPhl, a30Ta,
dochopa, yriepoga W KpEeMHHsI)) M HUX COCIUHEHUH (OKCHIOB,
KUCJIOPOJICOAEPKAIIUX KUCIOT, BOJOPOJHBIX coenuHeHuit). [lpumenenue
BaXXHEUIIINX HEMETAJUIOB U X COCAMHECHUN

2.3

Meramnsl. [lonoxenne meramuioB B [leppoandeckon cucreMe XMMAYECKUX
sanementoB J[.M. MengaeneeBa. OCOOEHHOCTHM CTPOEHHUS DJIEKTPOHHBIX
o0oouek aToMoB MeTauioB. OOmme Qu3nueckue CBOWCTBA METAJUIOB.
CriaBbl METANIOB. DIEKTPOXUMHUYECKHUNA Psi/T HAMIPSDKCHUH METAIIOB

2.4

XUMHUYECKUE CBOMCTBA BaXHEUIIUX METAIOB (HATpUM, KaJIUM, KaJIbIIUH,
MarHuu, alfOMUHHM, ITUHK, XPOM, JKEJIe30, Me/b) U UX coeauHeHu. Oommme
crocoObI mosydeHust MmeTauioB. [I[puMeHeHre MeTamioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4CCKHX BCHICCTB, IIpHUHAJIC)KAITUX
K pa3/IM9YHBbIM KJIaCCaM

XUMUA U KU3Hb

3.1

Ponp xumum B oOecrieueHnH YKOJIOTMYECKOM, SHEPTeTHUECCKONW 1 MHIIEBOM
0€30MacHOCTH, pa3BUTUM MeIULMHBL. [IoHSTHE O HaydHBIX MeETOJax
MO3HAHUA BEIIECTB U XUMUUYECKUX PEAKIIAMN

3.2

[IpencraBienus o0 OOMMX HAYYHBIX NOPUHIMOAX M[POMBIIIJIEHHOTO
MOJIYYEHUS BAKHEUIINX BEMIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAJIOB:
BAKHEHUILINE CTPOUTEIIbHBIE MAaTE€pUANIbl, KOHCTPYKLIMOHHBIE MaTEpUAIbI,
KPAaCKH, CTEKJIO, KEpaMHUKa, MaTEPUabl ISl SJIEKTPOHUKHA, HAHOMATEPHUAJIBL,
OpraHn4ecKue 1 MUHEpaJIbHbIE YI00peHus

3.3

XuMHua ¥ 3[0pOBbE YEJIOBEKA: MpaBHJIa UCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiia 0€30MaCHOTO MCIOJIB30BaHUS MPENapaToB OBITOBOM
XUMUH B TOBCEHEBHOM KU3HU
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