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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma 1o XMMHH Ha ypoOBHE CpefHero obmiero obpasoBanusi pa3paboTana Ha
ocaoBe DexepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
@enepanum», TpeOOBaHUI K pe3ylnbTaTaM OCBOCHHUS (elepanibHO 00pa30BaTEIbHON MPOrpaMMbl
cpennero obmero oopazoBanusa(P@OIl COO), npencraBieHHbIX B DeneparibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepannu, pean3yronux OCHOBHBIE
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTernu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsg Ha YpOBHE YIIIyOJNEHHOTO M3Y4E€HHs 3aHMMAaeT Ba)XXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanust ydammxcs 10-11 xmaccoB. U3ydenwe mipeamera,
peanuzyemMoe B ycIoBUsIX Tud(epeHIpoBaHHOTO, MPO(UILHOTO 00YUYEeHHS, TPU3BAHO 00ECTICUUTD
00111€00pa30BaTEIbHYI0O U OOIIEKYJIbTYPHYIO TMOATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
JUId ajanTallud HUX K OBICTPO MEHSIOUIUMCS YCIOBHMSIM JKU3HM B COLMYyME, a TaKxke s
MPOJIOJKEHHUS] 00Y4YeHHs B OpraHu3alusax MpogecCHOHaIbHOIO 00pa30BaHUs, B KOTOPBIX XUMHS
SIBIISIETCS OJTHOW M3 TIPUOPHUTETHBIX JUCIIUTUIHH.

B nporpamme no XumMuum HazHaueHHe MpeaMeTra «XUMHUS» IOJIy4aeT MOAPOOHYIO
MHTEPIPETAMI0O B COOTBETCTBMM C OCHOBomnoJiararomuMu nosoxeHusmu PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, COJep)KaHuUsl, pe3y/lbTaToB oOyueHUs U TpeOOBaHUM K YPOBHIO
MOATOTOBKH BBIMMYCKHUKOB. (CBHIIETENIbCTBOM TOMY SIBJISIFOTCSI  CJIEAYIOIIME BBITIOJHSEMBIE
MPOrpaMMOi 0 XUMHUH (PYHKIUU:

e uH(pOpPMAIIMOHHO-METOAWYECKas, pealu3alus KOTOpoWd oOecrneuynBaeT MOJIydyeHue
MIpPEe/ICTaBJICHUS] O IeNiAX, COJAEp)KaHWM, OOIIel cTparerud OOy4eHHs, BOCHUTAHUS U
pa3BUTHs OOYYarOMIMXCS CPEACTBaMU MpEAMETa, M3y4aeMOro B paMKaX KOHKpPETHOIO
npohus;

® OpraHU3alMOHHO-IUIAHUPYIOILIAs, KOTOpas MpeaycMaTpUBaeT OIpeleieHHe: MPUHIUIIOB
CTPYKTYpUPOBAaHHUS M  MOCIEAOBATEIbHOCTH  M3y4YEHHsS  y4yeOHOro  marepuana,
KOJIMYECTBEHHBIX M KA4YeCTBEHHBIX €ro XapaKTepUCTUK; MOJIXOJI0B K (OPMHUPOBAHUIO
COJIep)KaTeIbHOW OCHOBBI KOHTPOJII W OLEHKH OOpa3oBaTeNbHBIX JOCTHUKEHHMA
oOyuaroluxcs B pamMKax HUTOTOBOM arrecTaiu B (opMe €AMHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma fyist yriayOJI€HHOTO U3YUEHUS! XUMUU:

® yCTaHABIIMBAaeT WHBAPHUAHTHOE MPEIMETHOE CoJep)KaHue, 00sa3aTeNnbHOe ISl U3yUCHHS B
pamMKax OTAETbHBIX MpoduieH, MpeaycMaTpUBaeT paclpelielieHue U CTPYKTYpUpOBaHHE
€ro 1o KJlaccam, OCHOBHBIM COJIEpKaTENIbHBIM JIMHUSAM/pa3enaM Kypca;

e 1aT MpHUMEpPHOE pachpeiesieHue y4eOHOro BPEMEHH, PEKOMEHIYEeMOTO MJs H3Yy4eHUs
OTJICNIbHBIX TEM;

e [peUlaraeT MPUMEPHYIO MOCIIEA0BATENLHOCTh U3YUeHUsI y4eOHOTO MaTepHaia ¢ y4eToM
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e 1aéT METOJMYECKYI0 MHTEpHpeTaluio Iejaed M 3agady u3ydeHus mpeaMera Ha
yIiIyOJaEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHEro 00Iero
0o0pa3oBaHus, COAEPIKATEIBHOW XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
OCHOBHOHM 00pa30BaTeNIbHONW MPOrpaMMbl CpeIHero oomero o0pa3oBaHusl (JIMUYHOCTHBIX,



METalpEeIMETHBIX, IPEIMETHBIX), a TaKXKE C YYETOM OCHOBHBIX BHJIOB Y4YEOHO-
[I03HABATENbHBIX JEHCTBUI 00Y4aroIIEerocs o OCBOEHUIO COJIEPKaHMs IPEAMETA.

ITo BceM Ha3BaHHBIM MO3ULIMSM B IPOrpamMMe 110 XUMHUHU MIPEAYCMOTPEHA IPEEMCTBEHHOCTD C
oOy4yeHHEeM XMMHUH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a MpeAeiIaMy yCTaHOBICHHOM
IIPOrpaMMOil MO XMMHUU 00sA3aTeNbHOM (MHBAPHAHTHOM) COCTaBIIAIOLIEH COJEp)KaHUS Y4eOHOTO
npeaMera «XHUMHsD» OCTAETCS BO3MOXKHOCTH BbIOOpa €ro BapMAaTHBHOM COCTaBJISIOLICH, KOTOpas
JIOJIKHA OIIPENENIATHCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHus.

B cootBetcTBUM ¢ KOoHIIENTYanbHBIMU NosI0XKeHUsMH OT'OC COO 0 Ha3HaUYCHUH TIPEIMETOB
06a30Boro M yriayon€HHOTO YpoBHEH B cucreMe audQepeHnrpoBaHHOTO OOy4YeHHS Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUS XUMHUSL Ha YpOBHE YIIyOJIEHHOrO H3y4€HUs HampaBleH Ha
peain3anuio MPeeMCTBEHHOCTH C MOCJIEAYIOLIUM 3TalloM MOJIy4eHUSI XUMUYECKOro 00pa3oBaHUs B
pamMKax M3y4yeHHUsS CHEIHaIbHBIX €CTECTBEHHO-HAyYHBIX M XMMMUYECKUX JIUCUUIUIMH B By3aX U
OpraHM3alnusax cpeaHero npodeccuoHanibHoro oOpa3zoBaHus. B 3Tol CBSI3M M3ydyeHHE IpeameTa
«XVMHS» OPUEHTUPOBAHO IMPEUMYILIECTBEHHO Ha pacIIUpeHHe U YIiIyOJieHue TEeOpEeTUYEeCKOU M
MPaKTUYECKON MMOATOTOBKH 00y4aromuXcsl, BBIOPABIINX ONpeAeaEHHbINH MPouib 00yueHus, B TOM
qyclie ¢ MEepCIeKTUBON MOCIEAYIOIIEro MOJyYeHUs XMMHUYECKOro o0pa3oBaHMs B OpraHM3alMsIX
npodeccuoHanbHoro oOpazoBanus. Hapsany ¢ stum, B cBere TpeboBanuii ®I'OC COO k
IUTAaHUPYEMBIM pe3yjbTaTaM OCBOEHHUS (enepaabHOi 00pa30BaTeNbHON MpOrpamMMbl CPEIHErO
obuiero oOpa3oBaHMsl M3ydyeHHE NpeaMeTa «XHUMHs» OPUEHTUPOBAHO TaKkKe Ha pelIeHHe 3a1ady
BOCIIUTaHUSI M  COLMAIbHOIO pa3BUTUS  oOydaromuxcs, Ha (GOPMHUpOBAHHE y  HHUX
OOIIIENHTEIUICKTYaIbHBIX YMEHUW, YMEHHH palydoHaIn3alud y4eOHOTO TpyAa U OOOOIIEHHBIX
Coco00B JIEATETBHOCTH, UMEIOIINX MEX TUCIUIUIMHAPHBINA, HAIPEAMETHBINA XapakTep.

CocraBnsomumMu  npeaMera «XUMHs» Ha YpPOBHE YINIYOJNEHHOTO W3Y4EHUS SIBISIIOTCA
yrayonéHHele Kypesl — «OpraHuueckas xumusi» U «OOmas u HeopraHuueckas xumus». Ilpu
OIpENIeNIEHN! TOJAXOM0B K OTOOpY M CTPYKTYpHOW OpraHM3alluu COJEp)KaHUs ITHX KypCOB B
nmporpaMMe 1Mo XMMHUH 3a OCHOBY TpHuHATHI TosioxkeHuss GI'OC COO o paznuuusx 0a3oBOTO U
yri1yOaEéHHOrO ypOBHEH U3y4eHUs peMeTa.

OcHoBy cozepxkaHusi Kypcos «Opranuueckast xumusi» U «O01mas 1 HeopraHuyecKast XuMHs»
COCTaBJISIET COBOKYIHOCTb NPEAMETHBIX 3HAHMW M YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3y4YeHMs MpeaMeTa. DTa CUCTeMa 3HaHUM IOJy4aeT ONpeAeiIEHHOE TEOPETHUECKOe JOINOJIHEHHUE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OO0JbIINI 00BEM (PaKTOJIOrHMYECKOro Marepuana.
Tak, Ha yrinyOn€HHOM ypOBHE H3ydeHHUs IpeaMera oOecreyeHa BO3MOXKHOCTb 3HAYMTEIbHOTO
yBeIMUEHUs] 00bEéMa 3HAaHUI O XMMUYECKHUX JIEMEHTAaX U CBOMCTBaX MX COEIUHEHHUH Ha OCHOBE
pacliMpeHuss ¥ YriayOJieHUs MNpeCTaBICHUH O CTPOEHUHM BEIECTBa, XUMHUYECKOW CBSA3U U
3aKOHOMEPHOCTSIX HPOTEKaHWs pPEAKUMH, pacCMaTpUBaeMbIX C TOYKU 3pEHHUS XMMHUYECKOH
KUHETHKH U TepMOJUHAMUKU. M3ydeHue nepuoandeckoro 3akoHa u Ilepuoauueckoil cucremsl
XUMUYECKUX JIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJICTABICHUSAX O
CTPOCHUHU aToMa. XUMHUYECKas CBA3b OOBSACHIETCA C TOUKU 3PEHUS HHEPreTHUECKUX M3MEHEHUH
npu e€ oOpa3oBaHUU U pa3pyIIEHUH, a TAKKE C TOYKU 3PEHHUS] MEXaHU3MOB €€ 00pa3zoBaHUS.
W3yueHne TUIOB peakiuil JononHseTcss GopMUpOBaHUEM MPEACTABIECHUIN 00 3JIEKTPOXMMHUYECKUX
IpoLeccax M 3JEKTPOJIM3€ pacIulaBOB M paCTBOPOB BELIECTB. B Kypce OopraHn4eckod XUMUU IIPH
pPaccMOTPEHUH PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHMH yiensercs oco0oe BHMMaHHE BOIPOCAM
00 31eKTPOHHBIX 3PPeKTax, 0 B3AUMHOM BIMSHUM aTOMOB B MOJIEKYJ1aX M MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEpKaHUE KYpCOB XHUMHH YIIIyOJIEHHOTO YPOBHS
M3YUYEHHs ISl KJIACCOB OMpPeaeNEHHOTo mpoduis (IJIaBHBIM 00pa3oM Ha X CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe NMpeiIMEeTHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXKHBIE MPEIMETHI.
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Tak, Harpumep, B COAEp KaHUU IpeAMeTa IS KIacCOB XHMMHKO-(U3NYECKOTO poduiis 00iblIoe
3Ha4eHWe OyAyT HMMETh 3JIEMEHThl y4eOHOro Martepuasna mo oomei xumun. [lpu nzyueHun
npeaMera B JIAHHOM CIydae akIeHT OyAeT clesaH Ha OOIIHOCTh METOJOB MO3HAHMSA, OOIIHOCTh
3aKOHOB U TEOPUH B XMUMUU U B (PHU3UKE: aTOMHO-MOJICKYJISIpHAsE TeOpHsl (MOJIEKYIIIpHAs TEOPHs B
¢u3nKe), 3aKOHBI COXPAaHEHHWS MAacChl W DHEPTUH, 3aKOHBI TEPMOJIUHAMHKH, ODJIIEKTPOJIN3a,
IIPEJICTaBJICHUS O CTPOCHHUU BELIECTB U JIPYroe.

B TO xe Bpems B coAepKaHWU NpenMeTa s KJIACCOB XUMHUKO-OHMOJIOTHYECKOTO MPOQHIIs
OONBIIMN YACNBHBIM BeC OyJeT MMETh OpraHudeckas XuMus. B 3TOM ciydae mpeiocTaBisieTcs
BO3MOXHOCTb JJIs1 00jee 0OCTOSTENIbHOTO PacCMOTPEHUSI XMMUYECKOW OpraHU3aluu KJIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NPUMEpPY, TaKHE CTPYKTYPHBIC
KOMITOHEHTBHI, KaK JIMMU/bI, OCJIKH, YTJI€BObl, HYKJIEHMHOBbIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHuA
O COCTaBe M CBOMCTBaxX NpPEICTaBUTENIEH OCHOBHBIX KIJIACCOB OPraHMYECKHUX BELIECTB CIyXaT
OCHOBOI1 /17151 U3y4EeHMsI CYIIIHOCTH IPOIECCOB (DOTOCUHTE3A, AbIXaHUS, TUILIEBAPEHUSI.

B mnnane ¢opmupoBaHHs OCHOB Hay4yHOTO MHPOBO33PEHMS, OCBOEHHS OOIIEHAYYHBIX
METO/IOB TMO3HAHMS U ONBITa MPAKTUYECKOTO0 NMPUMEHEHMs] HayyHBIX 3HAHUM HM3ydeHHE IpeameTa
«XUMHS» Ha YrIyOIEHHOM YpPOBHE OCHOBAHO HAa MEXIPEAMETHBIX CBS3AX C Yy4eOHbIMU
IpeIMeTaMu, BXOJSIIMMU B COCTaB IpPEeIMETHBIX obiacTeil «EcTecTBEeHHO-Hay4YHbIE MPEIMETHI»,
«Marematuka u nHQopMaTHKa» U «PyCcCKuil 131K U TUTEPATYPay.

[Ipyn u3yueHum ydeOHOro mpeameTa «XUMHUS» Ha YIIIYOIEHHOM YpOBHE TakKXke, Kak Ha
YpPOBHE OCHOBHOTO U CpemHero ooOmero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amadei
MEpPBOCTENIEHHOM 3HAYMMOCTH SIBIsieTCsS (OpMHUpOBaHHE OCHOB HayKHM XHMHHM Kak oOnactu
COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUYECKON ACATEIILHOCTH YEIOBEKA U OJHOIO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTyphl. Pemienwe 5ToM 3amaun Ha yrayOJa€HHOM YpOBHE H3ydYeHHUS TIpeaMera
MPEANOJIAaraeT peaan3alnio TaKuX 1eJIeH, Kak:

e (opmupoBaHuE MpeACTaBICHUI: 0 MaTepUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
[T03HABAEMOCTH SIBJICHUM MPHUPOJBL, O MECTE XUMHHM B CUCTEME €CTECTBEHHBIX HayK U €&
BeIylleil poin B oOecleyeHUH YCTOWYMBOIO pPAa3BUTUS YEJIOBEUECTBA: B pEIICHUU
mpo0JeM SKOJOrMYeCKOM, SHEpPreTMYecKol W MHINEeBOM Oe30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/JaHUU HOBBIX MaTEpHaJOB, HOBBIX UCTOYHUKOB PHEPIUHU, B 0OECreUeHUN
palMOHATIBLHOTO TPHUPOAOIOIIL30BaHUsA, B (OPMUPOBAHUUM MHUPOBO33PEHUS U OOIIen
KYJIbTYpbl 4YEJIOBEKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

® OCBOCHHME CHUCTEMbl 3HaHUM, JEXalluX B OCHOBE XHUMHUYECKOM COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (PYHAAMEHTAJIbHBIX MOHATHI, 3aKOHOB M TEOpUI
XUMHUHU, COBPEMEHHBIX NPEICTAaBICHUA O CTPOCHHM BEIIECTBA HAa PAa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, O TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS XMMHUUYECKHX PEakUUid, 0 XHUMHUYECKOM
pPaBHOBECHM, pPACTBOpaX M JUCHEPCHBIX CHCTeMax, 00 OOIMMX HAYYHBIX NPUHIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

e (opMupoBaHHe y OOY4YaIOUIMXCS OCO3HAHHOTO TOHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEeMHBIX XHMHUYECKHUX 3HAHUH [Uid OOBSICHEHHS KIIOYEBBIX HACH H Mpobdiem
COBPEMEHHOW XUMUU, ISl OOBSICHEHHS U TPOTHOZHPOBAHHS SBJICHUN, HMEIONINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO PElIeHUs] MpoOIeM, CBI3aHHBIX C XUMUEH,
MPOrHO3UPOBAHMS, aHAIW3a W OLEHKU C TMO3MLIMH HKOJIOTHYECKON Oe30macHoCTH
MOCIEACTBUN OBITOBOW M TMPOU3BOJCTBEHHOW JEATENbHOCTH 4YeNoBeKa, CBA3aHHOW C

XMUMHYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEPEpadOTKOM BEIIECTB;
4



yriIyOJeHue TPEeNCTaBICHUH O HaydyHBIX METOJax MO3HAaHHUA, HEOOXOAMMBIX IS
NpuOOpEeTeHUs] YMEHUH OPHEHTHUPOBATHCS B MUPE BEIIECTB U OOBSACHEHHS XUMUYECKUX
SIBJICHUHM, UMEIOIIUX MECTO B IIPUPOJE, B IIPAKTUYECKON JAEATEIBHOCTH U IOBCEAHEBHOMN
KU3HU.

B nmnane peanm3zanmu nepBOOYEPEAHBIX BOCIIMTATEIBHBIX U PA3BUBAIOIINX (PYHKIMNA [1ETOCTHON
CUCTEMBI CPETHEro OO0IIero oOpa3oBaHUs MPH U3YYCHUU IpeaMeTa «XUMHUsS» Ha YriayOnE¢HHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE 1SN U 33/1a4H, KaK:

BOCIIMTaHUE YOSKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, YBAKEHUS K MPOIECCY
TBOpPYECTBA B O6JIaCTI/I TCOPCTUYCCKUX U IIPUKIIAJTHBIX I/ICCJICIIOBaHI/IfI B XHWMMHU,
(dbopMupoBaHHEe MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU,

pa3BUTHE MOTHBAIIMM K OOYYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHUIO HA OCHOBE YCBOEHHMSI 0011[€YETIOBEUECKUX [ICHHOCTEH;

Pa3BUTHUC MMO3HABATCIBbHBIX UHTCPECOB, HHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX cnocoOHocCTEl
oOyuaronuxcs, GOpMHUPOBAHNE Y HUX CO3HATEIHLHOTO OTHOIIEHUS K caMOOOpa30oBaHUIO U
HETIPEPHIBHOMY O0Opa30BaHUIO KaK yCIOBUIO YCIEMIHOW MpodhecCHOHATBHON |
O6HIGCTBGHHOI\/’I ACATCIIBHOCTH, OTBETCTBCHHOI'O OTHOHICHUSA K CBOEMY 3JJO0POBBIO H
MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB pa3yMHOTO IPUPOJOINOJIB30BAHUS, pa3BUTHE
JKOJIOTHYECKOU KYJIbTYPBHI, npuoOpereHue OIIbITa 00LIECTBEHHO-0JIE3HON
9KOJIOTHYECKOU JEATENBHOCTH.

OOmiee 9rciI0 9acoB, MPEAyCMOTPEHHBIX ISl U3YYCHHSI XUMUY Ha YIITYOJICHHOM YPOBHE CPEIHETro
obmero odpazoBanus, cocraBisier 204 gacos: B 10 kiacce — 102 vaca (3 gaca B Henemio), B 11
knacce — 102 gaca (3 gaca B HeneInio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenMer u 3HaUEHUE OPraHUYECKON XUMHUH, IPEJICTABIEHNE O MHOIO00pa3uu OPraHu4eCcKuX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOCHHE aToMa yIyIepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOYKHOCTH aToMma yriepoaa. XUMHUYecKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX OopOuTanel yriaepoja. MexaHu3Mbl 0Opa3oBaHMs KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPpHBIN). THUIlbl epekpbIBaHUsI aTOMHBIX OpOUTanel, o- u m-
cBs3u. OpuHapHas, ABOWHAs M TpouHas CBs3b. CHocoObl pa3pbiBa CBsi3ed B MOJIEKyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykieopuse u eKTpodue.

Teopust crpoeHuss opranuyeckux coeauHeHud A.M. bByrinepoBa U COBpEeMEHHBIE
MIPEJICTaBJICHUS] O CTPYKTYypE MOJIEKYN. 3HaUYE€HUE TEOPHH CTPOEHHUS OPraHMYECKUX COEAMHEHUU.
MounekynspHele ¥ CTpyKTypHble (Gopmynbl. CTpyKTypHble (OPMYIBl pPa3IWYHBIX BUJOB:
pa3BépHyTas, COKpauléHHas, cCckeieTHas. M3omepus. Buael usomepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A((EeKTbl B  MOJEKyJaX OpraHu4ecKuX COEIUHEHUN
(MHAYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenune o kimaccuukanuyu opraHndeckux BemiecTB. [loHsATHE 0 (QyHKIMOHATBHOU
rpynmne. ['omosorusa. I'omonoruueckue psiapl. CucreMatudeckass HOMEHKIATypa OPTaHUYECKUX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobGeHHOCTH u Kiaccuduranus OPraHNYEeCKUX peaKui. OKUCIUTETBHO -
BOCCTaHOBUTEJbHBIE PEAKIINH B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOJbl M3YYECHHs BEIIECTB M MX MpPEeBpalICHHUI: O3HAKOMIIEHHE C
oOpa3laMu OpPraHMYeCKUX BEIEeCTB M MaTepualaMd Ha HUX OCHOBE, OMBITHI M0 MPEBpAIICHHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (IJIaBlIeHHe, 0OYTJIMBaHUE U TOPEHHE), KOHCTPYHUPOBAHUE
MoJelniell MOJIEKYJl OpraHMYECKUX BEIECTB.

YrieBoaopoabl.

Ankanpl. ['omosnoruueckuii psj ankaHoB, oOmas Qopmyrna, HOMEHKIATypa M H30MEpHs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/ alKaHOB, SP -FMOPMAM3ALHMS ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nueckue CBOICTBA aKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: PEAaKIMM 3aMEIICHUs, U30MEpPU3alUU, ACTUIPUPOBAHUSA,
UUKIU3aldY, TUPOJIN3a, KpeKUHTra, ropeHus. [IpeacraBiene o MexaHu3Me peakiuii paguKaiIbHOTO
3aMelleHusl.

Haxoxnaenue B mpupoe. CriocoObl NOMydeHUs M IPUMEHEHHUE aJIKaHOB.

Huknoankanel. O6mas dopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOMCTB ManbIX (LIUKIONPOMAH, IUKIOOyTaH) U OOBIYHBIX (LMKIIOTIEHTaH,
LUKJIOreKCcaH) MUKI0aIKaHOB. CrocoObl MOTy4YeHUs M IPUMEHEHUE HUKIOAIKAHOB.

Ankenbl. ['oMosiornueckuil psj ankeHoB, oomas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYIT AlIKEHOB, Sp°-THOPUIN3alKs aTOMHBIX OpOMTallel yriepoa,
o- U m-cBsA3U. CTpyKTypHas M reomerpuueckas (IMc-TpaHC-) u3oMmepus. PHU3MUECKUe CBOWCTBA
QJIKEHOB. XMMHYECKHE CBOMCTBA: pPEAaKLUMU NPUCOECIUHEHUS, 3aMEIICHUS B O-TIOJIOKEHHE IIPH
JBOMHOM CBsI3H, oJMMepu3auuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOIHYIO cBsA3b. CIOCOOBI NOTyYeHHs U TPUMEHEHHE AJIKEHOB.
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AnKaaueHsl. Knaccudukarms aJIKa/INE€HOB (comnpsikEHHBIE, U30JIMPOBaHHBIE,
Kymyaupoganuvie). OCOOCHHOCTU AIIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB CONPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenue. [lonmumepu3samust conpsokEHHBIX qHeHOB. CrocoObl MOTydeHHS
U IPUMEHEHHUE AJIKa/INEHOB.

Ankunbl. ['oMoylormueckuil psii adkuHOB, 00mas (opmylia, HOMCHKJIATYpa U HW30MEpHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKUHOB, SpP-TMOpUIM3aLUsi aTOMHBIX
opOutaneii yriepona. DU3NYECKUE CBOWCTBA ATKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3ALUU U TPUMEpHU3aluH, OKUCIeHUsA. KUCIOTHBIE CBOWCTBA AJKHHOB,
MMEIOLUX KOHIIEBYIO TpOMHYIO cBsi3b. KauecTBeHHbIE peakuuu Ha TpolHYyI cBs3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApoMartuyeckue yriieBoJopojibl (apeHsl). I'omonoruueckuid psg apeHoB, obOmas (opmyina,
HOMEHKJIAaTypa M H30MepHs. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OEH307a.
duznyeckue CBOMCTBa apeHOB. XMMHMUYECKHE CBOICTBAa OEH30J1a M €ro TOMOJIOTOB: peaKIUuu
3aMeleHuss B OEH30JbHOM KOJIBLE U YIJIEBOJOPOJHOM pajuKalle, pPEeakuu MPUCOEAUHEHUS,
OKHUCJIEHHE roMoJjioroB Oensosa. IlpencraBienre o0 OpUEHTUPYIOLIEM JIEHCTBUM 3aMeCTUTENEH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE aTKUIbHBIX PaIUKaJIOB, KApOOKCUIBHOM, THAPOKCUIBHON, aMHHO-
U HUTPOTPYNIBI, aTOMOB TrajoreHoB. (OcoOEHHOCTH XMMHMUYECKHX CBOMCTB  CTHpOJA.
[Tonmumepuzanus ctuposia. CnocoObl NOMyYeHHs U IPUMEHEHHE apOMaTUYECKHUX YIIIEBOI0PO/IOB.

[Ipupoausiii ra3. [lonytHsie HedTaHbIe ra3sl. HegTh u €€ mpoucxoxaenue. KameHHslit yroipb
U MIPOJYKTHI ero nepepadotku. CrnocoOb! nepepadboTku HedTH: MeperoHka, KPeKUHI (TEPMUUECKU,
KaTaJduTHueckuit), pudopMuHr, nupoiu3. IlpoaykTel nepepaboTku HedpTH, MX HPUMEHEHUE B
IIPOMBIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKIY PA3IMYHBIMU KIIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHHME TaJOrCHIPOU3BOAHBIX YIIIEBOAOPOIOB. Peaknum 3amernieHus
raJJoréHa Ha THMAPOKCOTPYNIly, HUTPOTPYIIy, LHUAHOIPYIIy, aMuHOrpymmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOTO W CIHPTOBOrO  pacTBopa  mménouyd. BsaumopeiicTBue
JUTajJOreHaJIKaHOB C MarHueM M UUHKOM. IloHATHE O MeTa/loOpraHMYecKuX COCOUHECHMSIX.
Vcnonbs3oBaHue TaJlOT€HNPOU3BOJAHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE U IIpU CHHTE3€
OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUS BEIIECTB W UX IPEBPALlCHUN: H3Y4YCHHE
(bu3n4ecKux CBOMCTB yIJIEBOJAOPOAOB (PacTBOPUMOCTh), KAUECTBEHHBIX PEAKLUN YIJIEBOJIOPOJIOB
pasnuyHbIX Ki1accoB (oOecuBeuynMBaHME OpPOMHOW MJIM MOJHOM BOJbI, pacTBOpa IepMaHraHaTa
KaJIMsl, B3aUMOJEHCTBHUE alleTWIeHa C aMMHa4YHbIM pacTBOpoM okcuza cepedpa(l)), kauecTBenHOE
oOHapyXeHHe Yriepoja U BOJOpOJa B OpraHUYECKUX BEIIECTBaX, MOJIy4YeHHE 3TUIIEHA U U3yueHHe
€ro CBOWCTB, O3HaKomieHue ¢ koyuiekiusaMu «Hedte» u «Yrosb», ¢ obpasuamu IulacTMacc,
Kay4yKOB M PE3UHBl, MOJCIMPOBAHUE MOJIEKY]1 YIJIEBOAOPOJOB U TaJIOT€HIIPOU3BOIHBIX
YIJI€BOIOPOIOB.

Kucaopoaconep:xamme opranndecKkue COeIMHEHHUs.

[IpenensHble 01HOaTOMHBIE ClIUPTHL. CTpOEHHE MOJIEKY (Ha MpUMepe METaHOJa U 3TaHoJIa).
I'omonoruueckuil psj, odmas Gopmyna, n3omMepusi, HOMEHKIaTypa U Kiaccupukamus. Puzndeckue
CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIIUPTOB. BoIOpOAHbBIE CBA3M MEXTYy MOJIEKYIAMH CIIUPTOB.
XVUMHYECKUE CBOMCTBA: PEAaKIMM 3aMEIEHUs, ACTHUApATallii, OKHUCIEHHUS, B3aUMOJEHCTBHE C
OpraHMYECKMMH W HEOPraHMYECKMMHU KucioTtamu. KadecTBeHHas peakiuss Ha OJHOATOMHBIE
cnupThl. JleficTBMe 3TaHONa M METaHOJa Ha OpraHu3M desjoBeka. CrocoObl MONMy4YeHUS U
IIPUMEHEHHNE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie »¢upbl, HOMEeHKIaTypa U u3oMepus. OCOOCHHOCTH (DU3MYECKUX U XUMUYCCKUX
CBOWCTB.

MHOTOaTOMHBIC CIHUPTHl — OTHJICHTIUKONb W TiuiepuH. Du3udeckne W XUMUYECKHE
CBOWCTBA: pEAaKIMU 3aMCIICHUs, B3aUMOJICHCTBHE C OPraHUYECKIMH W HEOPraHUYeCKUMU
KHCIIOTAaMH, KAaueCTBEHHAs peakKlWs Ha MHOTOATOMHBIC CIUPTHL. lIpencraBiieHne O MeXaHH3MeE
peakuuii HykiaeopuiIbHOTO 3aMmernenus. [efictBue Ha opranu3Mm venoBeka. CriocoObl MOJydeHUs U
MIPUMEHCHHE MHOTOATOMHBIX CITHPTOB.

®enoii. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIMSHHE THJIPOKCOTPYIIBI U OCH30JIBHOTO SApa.
®uznyeckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKMX CBOWCTB (eHona. KadecTBeHHbIE
peakiuu Ha ¢eHon. TokcumuHocTh Qerona. CrnocoObl MOMyYeHHS W TMPUMEHEHHE (eHOoIa.
®denonpopmanbaeruaHas cMoJa.

KapOoHuIbHBIE COSTMHEHUS — AlTBJICTH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHHMIILHOM
rpymmbl.  ['oMoyiormueckue psabl  anbACTHAOB M KETOHOB, oOmas dopMmyna, H30Mepus |
HOMEHKJIaTypa. PU3nUecKue CBOMCTBA ajbJIETUJI0B U KETOHOB. XUMUYECKUE CBOMCTBA albIETUI0B
W KETOHOB: peakimuu mpucoequHeHns. OKHCIICHUE allbJIeTHIOB, KAa4YeCTBEHHBIC pEaKIUHh Ha
anpsieru)ibl. CriocoObI MOTYYICHHS W TPUMEHEHHE aJIbJICTHIOB U KETOHOB.

OnHOOCHOBHBIE TIpefieNIbHbIE KapOOHOBBIE KHCIOTBI. OCOOEHHOCTH CTPOCHHSI MOJICKYJ
KapOOHOBBIX KHCTOT. M3oMepuss u HOMeHKiIaTypa. Du3nUecKkre CBOWCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCIOT. BOgopoaHbIE CBSI3M MEXTYy MOJICKYJIaMU KapOOHOBBIX KHUCIIOT.
XWMUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWMCTBA, peakius STepu(UKAIMH, PEAKIMH C YJIaCTHEM
yriIeBoIopoHOr0  paaukana. OCOOEHHOCTH CBOMCTB MypaBbHMHOW KUCHIOTHL [loHsATHE O
MPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3pupax. MHorooOpa3me KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpPENENbHBIX U apOMAaTUYECKHMX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX
KHUCIIOT, TUIPOKCUKAPOOHOBBIX KHCHOT. IlpencraBurenu BbICHIMX KapOOHOBBIX  KHUCIOT:
CTeapuHOBas, NAJIbMUTUHOBAS, OJICMHOBAS, JUHONE8As, JUHONEH08as KUCIOThl. CrocoOsl
MOJIy4eHUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Cnoxuele >¢upsl. ['omonoruueckuil psa, obmas Qopmyna, u3omMepus U HOMEHKIATypa.
du3MYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U IIEJIOYHOM Cpee.

Kupst. Ctpoenue, puanyeckue M XUMHUYECKHE CBOWCTBA >KHPOB: THIPOJIU3 B KUCIOW U
iesioyHoi cpepe. OCOOEHHOCTH CBOWCTB >KMPOB, COJAEPXKAIIMX OCTATKU HEMPEIeNIbHBIX KUPHBIX
KkucnoT. JKupbl B ipupo/e.

MBpBUT4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

O6mas xapakrepuctuka yrieBojgoB. Kiaccudukauuss yrieBogoB (MOHO-, 1U- H
nosnucaxapuabl). MoHocaxapuapl: TIIOKO3a, (pyKTo3a, Trajgakro3a, pubo3a, Ae30KcHpub03a.
du3nyeckue CBOWMCTBA U HaxoxkaeHue B mpupoje. PotocuHTe3. XMMHUECKUE CBONCTBA TIIOKO3BI:
peaKuu ¢ y4aCTHeM CHUPTOBBIX U albJACTUAHON IPYIII, COUPTOBOE U MOJIOYHOKHUCIIOE OpOKEeHHUE.
[IpuMmeHeHne TIIOKO3bI, €€ 3HAaUeHHE B JKU3HENEATEIbHOCTH opraHusMa. Jucaxapuuabl: caxaposa,
MajbTO3a W JakKTo3a. BoccraHaBnuBarolMe W HEBOCCTaHABIMBAWOIIME aucaxapujibl. ['uapomms
nucaxapunoB. Haxoxnenuwe B mpupoae U mpuMmeHeHwe. [lonmmcaxapuabl: Kpaxmaln, TIMKOT€H U
nemnono3a. CTpoeHrne MakpoMOJIeKysl KpaxMana, TITUKOTeHa U 1eJuTroNo3bl. dusnueckrue cBONCTBA
KpaxMaja U UEJUTI0J03bl. XUMUYECKHEe CBOMCTBA Kpaxmala: THAPOJIN3, KaueCTBEHHAs! Peaklus C
nosoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THAPOIIN3, ToydyeHne 3(pupoB 1emtrono3bl. [lonsatue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIIepUMEHTAIBHBIE METOJbl HM3y4YeHHsI BEIIECTB M HMX MPEBPAIICHUN: pPacCTBOPUMOCTD
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMO/ICHCTBUE ITAHOJA C HATPUEM, OKHCIIEHUE STUIIOBOTO CIHPTA B
aNbJIeTH]l Ha pacKajI€HHONW MEIHOM MPOBOJIOKE, OKUCIEHUE 3TUIIOBOTO CHUPTA AUXPOMATOM Kajus
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(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPUANIOB), KAueCTBEHHBbIE pEaKUUM Ha albIeruapl (c
ruapokcuaoM auammuncepeopa(l) u runpoxcunom meau(ll)), peakuus raunepuHa ¢ TUIPOKCUIOM
Meau(Il), xumuueckue cBOHCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJIEHCTBUE pacTBOpa
oKo3pl ¢ ruapokcuaom  menu(Il), B3aumopeiicTBue KpaxMaiga € HMOJOM, pELICHHE
IKCMIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «CrupThl U GeHob», «KapOoHOoBbIe KUCIOTHL CI0XKHBIC
pUPBI».

A3oTcoep:kaliue OpraHu4ecKkue coeJHHEeHus.

AMUHBI — OPTaHWYECKUE TIPOU3BOIHBIE aMMHaka. Kiaccudukaus aMuHOB: anupaTHIeCKIe
Y apoMaTHYeCKHe; TICPBUYHBIC, BTOPUYHBIE U TpeTudHble. CTpoeHHe MoJIeKyl, obmas (gopmya,
M30Mepusi, HOMEHKJIAaTypa M (U3MYECKHE CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTuuecKux
aMUHOB: OCHOBHBIE CBOMCTBA, aJIKMJINPOBAHUE, B3aUMOJICUCTBHE MMEPBUYHBIX aMUHOB C a30TUCTOM
kuciaotoi. Conu alKUIaMMOHHS.

AHWINH — TNpeAcTaBUTENb aMMHOB apoMaTtudeckoro psaa. CtpoeHue aHuianHa. B3aumHoe
BIIMSIHUE TPYII aTOMOB B MoJiekyine aHuwinHa. OCOOCHHOCTH XMMHUUYECKHX CBOWCTB aHWJIMHA.
KauectBennsie peakiiuu Ha anwiInH. CrIOCOOBI MOTyYEHUs U TPUMEHEHHE anu(aTHYeCKUX aMUHOB.
[Tonyuenue anuIMHA U3 HUTPOOEH3071a.

AmuHOkucnotel. Homenkiatypa u n3omepus. OTAeNbHbIE TPEICTABUTENN O-aMUHOKHUCIIOT:
TIUIAH, anaHuH. Ou3nueckne CBOMCTBA aMUHOKHCIOT. XMMUYECKUE CBOMCTBA aMHUHOKHCIIOT Kak
aM(}OTEepHBIX OPraHUYECKUX COCAMHEHUH, PEAKIUs MOJUKOHJEHCAIIMH, 00pa3oBaHUe MENTHIHOU
cBsA3U. bronornyeckoe 3HaueHne aMUHOKHACIOT. CUHTE3 U THUIPOJIA3 HENTHIOB.

benku xak nmpupoaneie moaumepsl. [lepBudHas, BTOpuyHas M TPETUYHAS CTPYKTypa OCIIKOB.
XUMHYECKHE CBOMCTBA OENKOB: THIPOJIN3, ACHATypalusl, KaYeCTBEHHbIE peaklUy Ha OesKu.

DKCIepUMEHTAIbHBIE METO/Ibl U3yUEHHS BEIIECTB U MX MPEBpAIlCHUI: PaCTBOPEHHE OEITKOB
B BOJle, JeHaTypanusi OENKOB IpU HArpeBaHUM, IBETHbIE pEakIUu Ha OelKu, peleHue
JKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «A30TCOAEpKalue OpraHuYeCKue COECAUHEHUS» U
«Pacrnio3HaBaHue OPraHNYECKUX COCTUHEHUI.

BricokomosieKyJISIpHBbIE COCAUHEHUS.

OCHOBHbBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJSIPHBIX COCAVMHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEIHSAS MOJIEKYIsipHas Macca. OCHOBHbIE METO/bI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN — TOJTUMEPU3ALIMS U MIOJTUKOHICHCALUS.

[Tonumepnsie Matepuanbl. [lnacTMaccesl (MONUATHIICH, MOTUIPONWICH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJ, TOJUMETHIMETAKPHIIAT, MOJIUKApOOHAThI, MOJUATUIIeHTepedTanar). YTunuzanus u
nepepaboTKa MIacTuka.

DnactoMepbl:  HATypaldbHBIM  KaydyK, CHHTETHYECKHME  Kaydyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBI, N30MPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypaibHble (XJIOTIOK, HIEPCTh, MIENK), HCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOTO HazHadeHHs (TE(IIOH, KeBIap, AJIEKTPONPOBOJISAIINE MMOTHUMEPHL,
OuopasziaraeMbie MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOJIbl WM3YYEHHUSl BEIIECTB M UX MPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3lilaMd TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAcC, Kay4dyKoB, pelIeHHUEe
SKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1aCTMACC U BOJIOKOHY.

Pacuérneie 3anaun.

Haxoxnenne MojekyasipHOW (GOpMYNbI OPraHUYEeCKOTO COEAMHEHHUS MO0 MACCOBBIM JOJISIM
JJIEMEHTOB, BXOJIIMX B €r0 COCTAaB, HAXOXXICHHE MOJEKYISIPHOU (POPMYNIBI OpraHHYECKOTo
coenuHeHUs 1Mo Macce (00bEMY) MPOIYKTOB CTOpaHMs, MO0 KOJUYECTBY BellecTBa (Macce, 00bEMY)
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NPOAYKTOB PEAKIMU W/WIM MCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (OPMYIIBI
OpraHMYECKOI0 BEILIECTBA HAa OCHOBE €ro XUMHYECKUX CBOWMCTB WJIM CHOCOOOB IOJY4YEHMS,
OTIPEJIENICHUE JI0JIM BBIXOJA MPOIYKTa PEAKIIMN OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3e€d NpU M3Y4YEeHUU opraHuueckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4YEpEe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAay4YHbIX IMOHATUH, TaKk u
MOHATHUM, PUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011ue ecTecTBEHHO-HAyYHbIE IOHATHS: SBJICHUE, HAyYHbIH (DaKT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJl3, CHUHTE3, Kiaccu(pukauus, HaONIOJEHUE, U3MEpPEHHE, OKCIEPUMEHT,  MOJEIb,
MO/JIEITMPOBAHHUE.

dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHbD,
BEIIECTBO, TeJ0, 00BEM, arperaTHO€ COCTOSIHME BELIECTBa, (DU3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kneTka, opraHu3M, 3KocHCTeMa, Ouochepa, MeTabOJIM3M, HACIIEICTBEHHOCTb,
aBTOTPO(HBIA W TETEPOTPOPHBIN THUII THUTAHUS, OpokeHue, (OTOCHUHTE3, IbIXaHWE, OEJKH,
YTIIEBObI, JKUPbI, HYKJIEMHOBBIE KUCIOThI, (DEPMEHTBHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

Texnosorus: muiieBble MPOAYKTHI, OCHOBBI PALIMOHAILHOTO MUTAHMS, MOIOIINE CPENCTBA,
MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSI

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTrOMHBIX fAziep. XUMHUUYECKUU 37ieMeHT. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX
000J10Y€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPTETUUECKUE YPOBHHU U MOTYPOBHU. ATOMHBIE OPOUTAIIH.
Knaccudukanus XuMUYecKuX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pactipenenenue IeKTpOHOB 10
ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(QUTYpalldd aTOMOB 3JIEMEHTOB IEPBOTO—UYETBEPTOTO
MEpUOJ0B B OCHOBHOM M BO30Y)KIEHHOM COCTOSHHH, OJJIGKTPOHHBIE KOH(HUTypalluu HOHOB.
DIIEKTPOOTPUIIATETLHOCTb.

[Tepuonnueckuii 3akoH u Ilepuomuueckas cuctemMa XumMuyeckux dsyementos JI.H.
MenneneeBa. CBs3b NepUOIUUECKOTO 3aKoHa U [lepronueckoil CUCTEMbI XUMHYECKUX JIEMEHTOB
C COBPEMEHHOM TEOpHEeH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS CBOMCTB XMMHUUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIIaM U MepuoaM. 3HaueHue
nepuoauyueckoro 3akona J[.1. Mennaeneena.

Xumudeckas CBSI3b. Buabl XuMMHYECKO# CBsI3M: KOBaJICHTHas, HWOHHAs, MeTaJlJIddecKas.
MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOHW CBSI3U: OOMEHHBIA M JOHOPHO-AKIECNITOPHBIA. DHEPrus u
JuinHa CBs3U. llOJIpHOCTB, HANpaBIEHHOCTh M HACHIIIAEMOCTh KOBaJEHTHOU cBs3u. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIAPHBIE B3aUMOACHCTBUSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTU aTOMOB. CBsI3b 3J€KTPOHHOU CTPYKTYPbI MOJIEKYJ
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha IPUMEPE COSANHEHUH AIIEMEHTOB BTOPOTO MEPHUOIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeAuHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBarenb, JHUraHibl. 3HAUCHHE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPAMHAIIMOHHOW XUMUHU.
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BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. THUIIbI KPUCTAIIINYECKUX PEIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.

[lonsTe o aucnepcHbIX cucremax. McrunHbele pacTBophl. [IpeacraBieHue O KOJIOMIHBIX
pactBopax. CriocoObl BhIpa)KeHHsI KOHIICHTPAIMU PaCTBOPOB: MAcCOBAas JI0JIsl BEIIECTBA B PaCTBOPE,
MoOJIsIpHAs KOHIEHTpauus. HachllieHHble ¥ HEHACBHIIIEHHbIE PacTBOPbI, PaCTBOPUMOCTb.
Kpucramnoruaparsr.

Knaccupukanuss ¥ HOMEHKIATypa HEOPTraHMYECKHX BEINECTB. |pUBHAIBHBIC Ha3BAHHS
OTJIEIbHBIX MPEACTABUTEIEH HEOPraHMUECKUX BEILIECTB.

Knaccugpukanuss XuMUYECKHX peakiuii B HEOPraHUYEeCKOH M OpraHUYecKOd XMMUHU. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBpAILEHUS SHEPIMU IPU XUMHUYECKUX
peakuusix. Temnoble 3 (eKTh XuMuYeckux peakuuid. TepMoxumMudeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKON peaKlMH, €€ 3aBUCUMOCTb OT paziIu4HbIX (akTopoB. ['oMoreHHble 1
rereporeHHsle peakuu. Karanus u katanusaTopsl.

OOpatumbie 1 HeoOpaTUMBIE peakluu. XUMUYeckoe paBHoBecue. KOHCTaHTa XHUMHYECKOTO
paBHOBecHsl. DakTOpbl, BIUSIONIME Ha IOJIOKEHHE XHMHUYECKOTO PpaBHOBECHS: TeMIIeparypa,
JTABJICHUE W KOHIIEHTPAIlMU BENIECTB, y4acTBYIOMHKX B peakiuu. [Ipunnmn Jle [Hlarense.

OnekTponauTHueckas auccouuanus. CunbHble ©  cinabble  3neKkTpoiuThl.  CreneHb
mucconmranuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpaibHas, HIeJIo4Has. BoaopoHbIi
nokasarens (pH) pactBopa. I'maponus coneit. Peakiiuu nonHoro oomeHa.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb oxucieHus. OKucAUTENs U
BoccTaHOBUTENb. [Ipomecchl OKHCIEHHS U BOCCTAHOBJICHHS. BakHeWIne OKUCIUTETN U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILIaBOB BEILIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl M3yYEHHUs BEIIECTB W MX MPEBPALCHUN: pPA3JI0XKEHUE
IIEPOKCHJA BOJOPOJAa B MPUCYTCTBUU KATaIU3aTOpa, MOJEIH KPUCTAUIMYECKUX PEIIETOK,
MIPOBEJIEHUE PEAKIMi HOHHOTO 0OMEHa, OIIPEIeIIEHNE CPeibl PACTBOPOB C MIOMOIIIbIO UHAUKATOPOB,
W3Y4YE€HHUE BIIMSHUA Pa3IMYHBIX ()AaKTOPOB Ha CKOPOCTh XHMHYECKON pPEaKIUH M TOJI0XKEHHE
XUMHUYECKOTO PAaBHOBECHS.

Heopranuueckasi xummusi.

[lonoxxenne HemeramioB B Ilepumonmueckoir cucrteme XuMuueckux 3yeMmeHtoB J[.M.
MennaeneeBa u 0COOEGHHOCTH CTpOeHHMsI HX aTroMoB. Du3MYecKue CBOWCTBA HEMETAJUIOB.
AmtoTponus HEeMeTauIoB (Ha MpuMepe KUCIopoaa, cepsl, hochopa u yriepoaa).

Bonopon. Ilonydenue, ¢usmueckre M XUMHYECKHE CBOMCTBA: PEaKIMH C METalaMu U
HEMeTaJlJIaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€EMEHTHI.

lanmorensl. Haxoxzaenue B mpupoje, CIOCOOBI MOJy4eHHS, (PU3NYECKHE U XHUMHYECKHE
cBolcTBa. ['amoreHoBoaoponbl. BakHeillline KuUCIOPOACOAEPKAIIUE COEIUHEHUS TaIOT€HOB.
JIaGopaTopHble U MPOMBINIJICHHBIE CIIOCOOBI MOJIY4YEHHUs TalIOTeHOB. [IpuMeHeHe raloreHOB U UX
COEIMHEHUI.

Kucnopoa, o3on. JlaGopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS KHCIOPOAA.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA M IPUMEHEHHUE KHCIOPOAa ¥ 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxeHnue B npupojie, crnocoObl NOJy4eHus, pU3nuecKkue 1 XMMUYECKHE CBONUCTBA.
CepoBonopona, cynbdunasl. Oxcun cepbi(IV), okcun cepri(VI). CepHuctas u cepHas KUCIOTHI U UX
cos. OCOOEHHOCTH CBOMUCTB CepHOM KUCIOTHL. [IpuMeHenne cepsl U €€ coeAnHEHMH.

A3ot1. HaxoxaeHue B mpupoje, crocoObl MoaydeHus, pU3nuecKkue 1 XMMUYECKHe CBONUCTBA.
Ammuak, HUTpUAbL. OKCHABI a30Ta. A30THCTas M a30THAs KHUCIOTHI M uX coiu. OcobeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [IpMeHeHue a30Ta U ero coeTMHeHUNH. A30THBIE YI0OpEeHHUS.
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®ochop. Haxoxmenue B mpupoae, CIOCOOBI TONydeHHs, (PU3UYECKHE W XUMHUYECKUE
cBoiictBa. @ochunsr u pochun. Okcunsr hocdopa, pochopras kucnora u e€ conu. [Ilpumenenue
docdopa u ero coequnenuii. PochopHbie yIoOpeHHs.

Yrinepon, HaxoXIeHWE B mpupoie. AtoTponHble Moaudukanmun. DUNYECKUE W
XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pazoBaHHbIX yriepoaom. Okcun yriepona(ll), okcun
yraepona(IV), yronbHast kuciora u €€ cojiu. AKTUBUPOBAHHBIN yroiib, aacopOuus. dysiepeHsl,
rpadeH, yriepoaHbsle HaHOTPYOKH. [IpuMeHeHne mpoCThIX BEUIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U
€ro COCAMHEHU .

Kpemunii. Haxoxnaenue B mpupoje, CIOCOOBI TOMYYeHUs, (PU3UYECKUE M XUMHUECKHE
cBoiictBa. Oxcua kpemHus(1V), kpemMHUEBass KUCIOTa, CUIUKAThl. [IpuMeHeHHe KpEeMHHS U €ro
coenuHeHuil. CTEKI0, ero Moy4yeHue, BUIbl CTEKIA.

[Tonoxenne metannoB B [lepuoaudeckoil cucteMe XMMHUYECKHX 3JeMeHTOB. OCOOEHHOCTH
CTPOEHUS AJIEKTPOHHBIX 000JI0UEeK aToMOB MeTayioB. OOmme (u3nueckue CBOKWCTBA METaJIOB.
[Ipumenenne MetanoB B ObITY U TexHHKe. CIIaBbl METaIJIOB.

DNEeKTPOXUMHUYECKUN Psii HANpsuKeHUH MeTaiioB. OOmue crnocoObl MOJMyUYeHUs] METAJJIOB:
TUAPOMETAJUTYPIHs, TUPOMETAJUTYprusi, ayekTpoMmerautyprus. [loHsTHE O KOpPpO3UU METaIOB.
CriocoOpl 3a1uThl OT KOPPO3HUH.

Obmas xapakrepuctuka MetauioB [A-rpymmbel Ilepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOoB. Hatpuil u kanumii: monydeHue, Qu3ndeckue M XMUMHUYECKHE CBOICTBa, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETUHEHUN.

Obmas xapakrtepuctuka MertamioB IIA-rpynner Ilepuoanueckoit cucTteMbl XUMHUYECKHX
aMeMeHTOB. Marnuii U KajbIUi: MojaydeHue, pu3nyeckue u XMMUYECKHEe CBOWCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX coenHeHuH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHeHUs!.

AMIOMUHHI: TIOy4YeHHE, (U3MYECKHE W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE ITPOCTOTO
BEIIECTBA M €ro coeauHeHWd. AM@OTepHbIE CBONWCTBA OKCHIAa M THAPOKCHUIA AIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHMUS.

OObmas xapakTepucTuka MeTamioB no6ounsix mnoarpynn (b-rpynm) Ilepuonnyeckoii
CUCTEMBbI XUMHYECKHUX FIEMEHTOB.

@u3nuecKkue U XMMUYECKHME CBOMCTBA XpoMa U €ro coeauHeHuM. OKCUAbl U TUAPOKCH]IBI
xpoMma(Il), xpoma(Ill) m xpoma(VI). Xpomarel W IUXpOMATHl, WX OKHCIWUTEIbHBIC CBOMCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

®u3znueckue M XUMHYECKHME CBOMCTBA MapraHila M €ro coeAuHeHuil. Baxueinmme
coemuaeHus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar kamus,
€ro OKHUCIUTEIbHbIE CBOWCTBA.

®u3nueckue U XUMHYECKUE CBOMCTBA KeJe3a U ero coelnHeHuil. OKCcHbl, THAPOKCHU/IBI U
conu xene3a(Il) u xxeneza(Ill). [Tonyuenne u npumMeHeHue Keae3a U €ro CIUIaBOB.

®u3nueckue U XUMMUYECKHUE CBOMCTBA Meau U €€ coeauHeHui. IlonydueHue m nmpumeHeHue
M€l U €€ COeIMHEHUN.

[unk: nonydeHue, Gpusnueckrue U XUMHUUECKUE cBOIcTBa. AMQOTEpHbIE CBOWCTBA OKCHAA U
TUAPOKCUAA LINHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne IMHKa U €ro COEIMHEHUM.

OKCIepUMEHTAIbHbIE METObl M3yYeHUs BEIECTB M UX INpeBpallleHuil: u3ydeHue oOpasloB
HEMETaJNIoB, ropeHue cepsl, (ocdopa, keneza, MarHus B KUCIOPOJE, HM3YYEHUE KOJUIEKIIUU
«Metamiel U CIUIaBbD», B3aUMOJICHCTBHE IIENOYHBIX M INEIOYHO3EMEIBHBIX METANIOB C BOJOH
(BO3MOJKHO HCIIOJIb30BAaHUE BHIEOMATEPUANIOB), B3aMMOJECICTBUE LIMHKA M JKEJle3a C pacTBOpaMH
KHCIIOT M ULIEJIOYEH, KaueCTBEHHBIE PEAaKLMM HAa HEOPraHMYECKHUE AHHMOHBI, KaTMOH BOJOpOJA U
KAaTHOHBI METAJUIOB, B3aUMOJICHCTBUE TMAPOKCUIOB AJIOMUHUS U IIMHKA C PaCTBOPAMHU KHUCIOT U
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IeIoueH, pereHue 3KCIepuMEeHTANIBHBIX 3a1a4 1o TemaM «[ asorensn», «Cepa u €€ COeTUHEHUS,
«A30T u (ochop M HX cCoeaUHEHHS», «MeTabl TJIABHBIX MOATPYHI», «MeTamibl moO0YHBIX
MO ATPYIII.

XuUMHUSA U KU3Hb.

Ponp xumuu B obecrieueHUM YCTOWYMBOTO pa3BUTHsL uyeloBedecTBa. [loHSATHE O HAaydHBIX
METOJIaX MO3HAHUSI U METOJIOJIOTHH HAYYHOIO HccienoBaHus. HaydHble MpUHIUIBI OpraHU3aluN
XUMHUYECKOTO MPOM3BOJACTBA. [IpOMBINIUIEHHBIE CHOCOOBI TOJIyU€HUSI Ba)KHEWIMX BEIIECTB (Ha
puMepe TMPOU3BOJCTBA aMMHaKa, CEPHOM KHCIOTHI, MeTaHoJia). [IpombiiieHHBIE CHOCOOBI
MOJYYCHUS METAUIOB M CIUIABOB. XUMHUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpelbl U  €ro
nocieacTBus. Posib XumMuu B 00€CTI€UeHUN SHEPTETUUECKOM 0€30MacHOCTH.

Xumusi W 370poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuna uMcCmosib30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XuMun B pa3BUTHU MEAUITUHBL.

XuUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIE 100aBku. Posib XxumMum B oOecriedyeHun
MUIIEBON OE30TIaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. bertoBas xumus. [lpaBuna Oe3omacHOro
WCTIOJIb30BAaHUSI MIPETIApaTOB OBITOBOM XWMHH B TIOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTETHCTBE: BAKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIE MaTe€pHaIbl, KPACKH, CTEKJIO, KepaMuKka. Marepuaisl s
ANeKTpoHUKU. HaHoTexHom0TH Y.

Pacuérnrie 3amaun.

Pacuérbl: Macchl BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
1 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MacChl (00BEMA, KOJTMYECTBA BEIIECTBA)
MPOJYKTOB pEeaklWu, €CId OJHO M3 BEIIeCTB HMMeeT IpuMecH, macchl (00bEMa, KoJIMuecTBa
BEIIECTBA) MPOJAYKTa PEaKlUU, €CIU OJHO U3 BEUIECTB JaHO B BUJE pacTBOpa C OMNpeAeiaEHHON
MAacCOBOM JI0JIel paCTBOPEHHOTO BEUIECTBA, MACCOBOM J0JM U MOJIAPHOM KOHILIEHTPAIIMU BENIECTBA
B PacTBOpE, JI0JIM BbIX0/1a MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIIpeIMETHBIX CBSI3€H MPH M3y4EeHUU OOIIeld U HeOpraHu4eckor xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCI0JIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHS: SBJICHUE, HAYYHBINH (DaKT, TUIIOTE3a, TEOPUSs, 3aKOH,
aHallu3, CHUHTE3, Kiaccuukamus, MNEepUOTUYHOCTh, HAONIOJCHUE, H3MEPEHHE, SKCIEPUMEHT,
MOJEeNb, MOJICIMPOBAHUE.

®duszuka: MaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIIBL,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYeCKUil ypOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, WICAbHBIN ra3, (U3NuecKue BEIMYUHBI, CIUHHIIBI U3MEPEHHS, CKOPOCTD,
SHEprus, Macca.

buonorus: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, MeTabONM3M, MaKpo- H
MUKpPODJIEMEHTHI, O€JKH, JKHUPBI, YIJIEBOJbI, HYKIEHHOBBIE KHCIOTHI, (EPMEHTBI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M MOTOK SHEPTHH B SKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHOoNorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE MaTepHUalbl,
CENIbCKOXO3SUCTBEHHOE  IMPOU3BOJICTBO, MUINEBas  MPOMBIIUICHHOCTh,  (apMarieBTudecKas
MIPOMBIILIJIEHHOCTb, MPOU3BOJCTBO KOCMETUUYECKHUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepuasioB, 3JEKTPOHHAs! TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMSA IIPOI'PAMMBI 110 XMMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHCTEMHO-/EATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUA» Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus BbIIEICHbI
CIIEQYIOIIME  COCTAaBJSIOLIME:  OCO3HaHHE  OOYYaIOUIUMHUCS  POCCHMCKOM  IpakJIaHCKOMN
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEACICHUIO; HATNYKE
MOTHBAallMM K OOYYEHHUIO; TOTOBHOCTh W CIOCOOHOCTH OOYYaIOMIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOLIECTBE NpaBUJIaMU M HOPMaMH TOBEJCHMS; HaJW4YME IPABOCO3HAHMS,
9KOJIOTMYECKOM KYJIbTYPBhI; CHIOCOOHOCTh CTaBUTH LI€TU U CTPOUTD KUZHEHHbBIE IJIaHbI.

JIMYHOCTHBIE pEe3yNIbTAaThl OCBOECHMS IpenMeTa «XUMHUS» OTPaxarT CPOPMUPOBAHHOCTD
OTbITa NO3HABATEJIbHON M MPAaKTUYECKOHN AEATEeIbHOCTU OOydyarouIuxcs B IpPOLECCe peaau3aluu
00pa3zoBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS MpenMeTa «XUMHUS» OTPaKaloT CPOPMUPOBAHHOCTD
OTIbITa TIO3HABATENbHON M MPAaKTUYECKOHN AEATEeIbHOCTH OOydarouIuxcs B IpPOLECCe peaau3aluu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaKaaHCcKOro BOCIIMTAHMS

OCO3HAHHUS O00Y4YaIOIIMMHUCA CBOMX KOHCTHUTYIHMOHHBIX MpaB U OOA3aHHOCTEW, yBa)KEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENBHOCTH MPU CO3JAaHUHM Y4€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U NPUHUMATh MOTUBBI, HAMEPEHHUS, JOTHKY M apryMEHThl JPYTrUX
[P aHAJN3€ PA3JINYHbIX BUJIOB y4eOHOM AeATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEINI0 OTEYECTBEHHOW XUMHUH;

YBa)KEHHUS K IIPOLECCY TBOPUECTBA B 00JIACTH TEOPUH M IMPAKTUYECKOTO MPUIIOKEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JaHHBbIE HAYKH €CTh PE3yJbTaT JUIUTEIbHBIX HAOMIOJCHUH, KPOMOTIUBBIX
9KCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATENbHBIX MOTHBOB B MOJIYUEHUH U MOCIEIYIOIEM aHailu3e nHpopmanuu
0 MEePEJOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOT'O CO3HAHUS, ITUHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllH, CBA3aHHbBIE C XMMHUYECKUMH SIBICHUSMHU, U MPUHUMATD
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAThb CBOE IIOBEJEHUE M IIOCTYNIKM CBOMX TOBApUILEH C TNO3ULIHN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupoOBaHNS KYJbTYPHI 310POBbSI:

MOHMMAaHUs LIEHHOCTeW 370poBOTO M Oe3omacHOro ooOpasa JKU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuroIeHHs ITpaBUII 0€30MacHOro 0OpaleHus ¢ BEIeCTBAaMH B OBITY, IOBCEAHEBHOM XKHU3HH,
B TPYAOBOM AEATEIBHOCTH;
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IMOHUMAHUA HCHHOCTU NpPaBUJI HHAUBUAYAJIIBHOI'O U KOJJICKTUBHOI'O 0e3011acHOTO IIOBCACHUA
B CUTYaLUAX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIFOJICH;

OCO3HAHMSA TMOCJIEJICTBHA W HENPHUIATUS BPEIHBIX NPUBBIYCK (YIIOTPEOICHHS aJIKOTOJIs,
HapKOTHUKOB, KypeHUs);

5) TpyA0BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIIbCKON  JIeATEIHbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAX JICATEIBHOCTH;

YCTAaHOBKM Ha AKTHBHOC YYaCTHC B PCHICHUU [IPAKTUYCCKUX 3aaad COHI/IaJIBHOfI
HaIPaBJIEHHOCTH (B paMKaxX CBOETO KJIAcCa, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY H3y4eHUIO Tpodeccuii pa3ImyHOro poJia, B TOM YHCJIC HA OCHOBE
MPUMCHCHUSA NPCAMETHBIX 3HAHUHU 110 XUMHU,

YBOKEHUSA K TPYY, JIIOAIM TpyZa U pe3yibTaTaMm TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYaTbHON TPaeKTOpUU 00OpazoBaHUs, OymyIiei
HpO(beCCI/II/I H peajin3anuu COOCTBEHHBIX KU3HEHHBIX ILIAHOB C y‘IéTOM JIMYHOCTHBIX MHTCPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U NOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH I1eJIeCO00PA3HOTO OTHOIICHHWS] K MPHUPOJE KaK HWCTOYHHKY CYIICCTBOBAHMS
JKU3HH Ha 3eMIIe;

MOHUMAaHUS TJI00aJILHOIO XapakTepa 3SKOJOTHUYCCKUX HpO6J'IeM, BIIMAHUS SKOHOMUHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBLHOM CPEIBI;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BAHUA )IOCTI/I)KGHI/II\/'I XUMHU JJIs1 pCHICHUS BOIIPOCOB
paIOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATUS NEUCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOIIEH NPUPOAHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMYECKHE MOCHEACTBUS MpearpUHIUMAEMbIX
JNEWCTBUM U MPEIOTBPAIATH UX;

HaJIM4YUs Pa3BUTOTO HSKOJOTUYECKOTO MBIIIJICHHS, 3KOJIOTUYECKOW KYIbTYpPbI, OIbITa
NEeSITeIbHOCTH ~ AKOJIOTUYECKOW  HAmpaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLIMANIbHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOo(poOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAHMS CHenu(PUKN XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHHH IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B IO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUun
po0sieM COXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHUU JJIsi COBPEMEHHOW UUBUJIM3AIUU: B €&
T'YMaHUCTUYECKOW HAMpaBICHHOCTH U BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpBI, B PEUICHUH TTI00aTbHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJOTMUECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIOBUHM YCHEIIHOTO TPYZa U AKOJIOTUYECKH KOMGMOPTHOM KU3HU KaXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM  T'PaMOTHOCTH: [OHUMAaHUSA  CYIIHOCTH METOJIOB  TO3HAHUS,
UCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJydaeMmble 3HAHUS IS
aHalM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS
nenath 000OCHOBAHHBIE 3aKIIOYCHUS] HA OCHOBE HAYYHBIX (DAKTOB M MUMEIOLIUXCS JAHHBIX C LEIbI0
MOJTY4YEeHUS JOCTOBEPHBIX BHIBOJIOB;

15



CIIOCOOHOCTH CaMOCTOSTEIIFHO MCIOJIh30BaTh XUMUYECKHIE 3HAHMS TSI PEIICHUsS TPOOJieM B
PCAIBbHBIX JKU3BHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM 1A TeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OO0pa3oBaHMIO MU C€amMoOOpa3o0BaHHIO, K
AKTUBHOMY IMOJIYYCHHUIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHUH C JKU3HEHHBIMU HOTp€6HOCT$[MI/I;

HWHTEpeca K 0COOEHHOCTSM TPy/Zia B Pa3IMUHbIX cepax mpoPecCHOHATHHON ACSITEILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIE PE3YJIbTAaThl OCBOCHMS IPOTPAaMMBI 10 XMMHMM Ha YPOBHE CpPEIHEro
o0111ero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIE [UIsI (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYyYAIOIMIMXCA MEXAUCLHUIIIIUHAPHBIE
(MexTnpeaMeTHbIE) OOIIeHayYHble TOHITHS, OTPa)KaIOIUE 1IEJIOCTHOCTh HAYYHON KapTHUHBI MHUpa U
CHGIII/I(i)I/IKy METOJOB IIO3HAHMUA, I/ICHOJ'II)3yeMBIX B C€CTCCTBCHHBIX HaYKaX (MaTepm{, BEUICCTBO,
SHEprus, SBJIEHUE, IPOLIECC, CUCTEMa, Hay4yHbIH (HaKT, MPUHIUM, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBAaHNE, HAOIOICHNEe, U3MEPEHNE, IKCTICPUMEHT U JPYTrHUe);

YHHUBEpCcaJbHbIe yueOHbIE AEUCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecnieunBaromue GopmupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIUN
00yJaroImXcs;

CIIOCOOHOCTE 00yJaronImXxcst HCI0Jb30BaTh OCBOCHHEIE MEXIUCITUTITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCalbHble Yy4yeOHble JACWCTBHUS B TO3HABaTENbHOM U
COIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIE  pe3yabTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCAJIbHBIMH  Y4eOHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUueOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSTENIBHO (OPMYIMPOBaTh W aKTyaJIM3UPOBaTh NpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeysaTh IIeIH JICITEIbHOCTH, 3aJaBas MapaMeTpbl M KPHUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITSIBHOCTU C IOCTABJICHHBIMU IICIISIMH;

WCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM TMPUEMBI JIOTUYECKOTO MBIILICHUS: BBIJICIATH
XapakTepHble TMPU3HAKK TOHATUA M  yCTAaHABIMBAaTh HX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHSITUS [ 00BACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHMS M KPUTEPHH IS KJIaCCU(UKAITUU BEIIECTB U XMMUYCCKUX PEaKIIHii;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTMUECKUE pacCyXJIeHusl (MHIYKTUBHBIC, I€yKTUBHbIC, [0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPHUBAEMBIX SBICHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKITHOYEHUS;

MPUMEHSITh B MPOLIECCe IMO3HAHUS HCIOJIb3YEMbIE B XHUMHH CHUMBOJUYECKHE (3HAKOBBIC)
MOJeNH, MPeoOpa3oBhIBaTh MOJAEIBHBIE MPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
xuMuueckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakluh — TPU PElIeHHH Y4eOHBIX
MMO3HABATENbHBIX U MPAKTHYECKUX 3a7a4, NIPUMEHITh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3Y4a€MbIX BELIECTB U XMMUYECKUX PEaAKIIUH.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeliCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O IMO3HAHMS BEUIECTB U XUMUYECKUX PEAKIIMIA;
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dopmynupoBaTh €M W 33Ja4d  MCCIENOBAHMSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIBHO COPMYTUPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIS
(hopMUPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJCTh HABBIKAMM CaMOCTOSITEIIbHOIO IUIAHUPOBAHUS M IPOBEACHUS YUYEHUYECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 332 XOJOM IMPOIECcCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHPOBAaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTaBJIATH OOOCHOBAHHBIM OTYET O MPOJIETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEIOBATENbCKOM W TMPOEKTHOW JIEATENIbHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBbIX METOJIOB MO3HAHUSL.

3) pab6ora ¢ nundopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHbIX UCTOYHUKAX MH(pOpMaLU (HaydHO-TIOMYJIsipHas JInTeparypa
XMUMHMUYECKOTO COJIep’KaHus, CIpaBOYHble MocoOusi, pecypcsl MHTepHera), aHaIM3UpPOBATh
nH(MOPMALIMIO Ppa3IUYHBIX BUAOB U (QOpPM MpEACTaBICHUS, KPUTHYECKH OLEHUBATh €&
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3amnpockl W TNPUMEHSATh pa3IUyHblE METOJIbl NpPU IOUCKE U OTOOpe
uHpopmaluy, He0OXOAUMOM JIJIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MpUOOpEeTaTh OMBIT HCIOIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIbHYIO (GOpMYy MpeAcTaBlieHUus HHPOpMalHMH (CXEMBbI,
rpaduKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHBIH S3bIK B KauyecTBE CpeACTBA HpHU paboTe C XUMHUYECKOU
nH(pOpMaIe: MPUMEHATh MEKIIPEAMETHBIC ((HPU3HUEeCKHEe U MaTEMaTHUYECKHUE) 3HAKH U CHMBOJIHI,
hopmyel, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIIAHOCTH.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e J1eiCTBUA:

3a/1aBaTh BOIIPOCHI 10 CYIIIECTBY 0OCYKIaeMOM TEeMbI B X0JI€ IUAIOra U/UIN TUCKYCCHH,
BBICKa3bIBATh UEH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIIOJIHEHUS
MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIATb C Hpe3eHTaI_II/IeI71 pe3yJIbTaTOB MO3HaBaTEILHOM ACATCIIbHOCTH, IIOJIYUCHHBIX
CaMOCTOATCIIbHO UJIM COBMCCTHO CO CBEPCTHUKAMMU ITPH BBIIIOJIHCHHUU XUMHWYCCKOI'O SKCIICPUMCHTA,
HpaKTquCKOﬁ pa6OTH [0 HCCIAEIOBAaHHUIO CBOMCTB HU3y4acMbIX BCHICCTB, pPCaIn3allun yqe6H0r0
IIpOCKTa, H (I)OpMy.]'II/IPOBaTB BBIBOJIbI TI0 PE3YyJIbTaTaM HpOBe,[[éHHLIX HCCIIeIOBAHUM HYTGM
COTJIaCOBaHMS MO3ULIMI B XOJ€ O6CY)K,Z[€HI/ISI 1 00MEHa MHEHHUSIMU.

PeryasitTuBHbIe yHMBepcaJIbHbIe Y4eOHbIC 1eHCTBHUA:
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CaMOCTOSITEJIBHO ITUIAHUPOBATh M OCYIIECTBJIATH CBOIO IO3HABATENBHYIO JAEATEIBHOCTD,
ompenenss e€ LEIM M 3a/aud, KOHTPOJHPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/UlaraeMblii  aNrOpUTM ACUCTBUI TpPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPEeKTUBHBIN CHOCO0 MX pelIeHHs ¢ Y4ETOM MOJIYYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYULIECTBJIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS MPOTPaMMbl IO XMMHM Ha YIIIyOJEHHOM YPOBHE Ha
ypOBHE cpemHero oOmiero o0pa3oBaHHMsS BKIIOYAIOT crenupuveckue st ydeOHOTO Mpeamera
«XVUMHS» HaydyHblE 3HAHHUS, YMEHHUA U CIOCOOBI JEHCTBHII MO OCBOECHHIO, MHTEPIIPETAlUU U
peoOpa3oBaHMUIO 3HAHUMN, BUJIBl AEATEIBHOCTU IO TOJYYEHHIO HOBOIO 3HAHUS U NMPUMEHEHHIO
3HAHUW B Pa3JIMYHBIX YUEOHBIX CUTYallUSX, a TaKK€ B pEAIbHBIX KU3HEHHBIX CHUTYallUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme 1o XuMHH NPEIMETHBIE pe3yibTaThl IPEACTABIECHBI 110 TOaM
W3Yy4YECHUSI.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckass XUMHUS» OTPaXaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MECTE W 3HAYEHWU OPTaHUYECKOW XUMUU B CHCTEME
C€CTCCTBCHHBIX HAYK U eé poJin B o0OecrieueHnn YCTOI\/II'-II/IBOFO Pa3BUTHA 4Y€JIOBCUYECTBA B PCIICHUHA
po0JIeM SKOJIOTHYECKOH, SHEPreTHYeCKOH M IHIIEBOW OE30TacCHOCTH, B Pa3BUTHU MEIUITUHBI,
CO3/IaHMHM HOBBIX MaTEpPHaJiOB, HOBHIX HMCTOYHUKOB HSHEPIHH, B OOCCHCUCHHH DPAlMOHAIHHOTO
MIPHUPOJIOTIONIE30BAHMSA, B (JOPMHPOBAHUN MHPOBO33PEHHS M OOIIEH KYJIbTYpHl YEIOBEKa, a TaKKe
HKOJIOTUYECKHA 000CHOBAHHOTO OTHOIIICHHSI K CBOEMY 37I0POBBIO U IIPHPOTHON CPEIE;

BJIQJICHHE CHCTEMON XMMHUYECKHX 3HaHUH, KOTOpasi BKIIFOYAET: OCHOBOIIOIATAIOIINE TTOHSATHUS
— XUMUYECKHUH DIIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-aTOMHBIE OpOHTalH,
OCHOBHOE ¥ BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUIN3AIUsl aTOMHBIX OpOHTAIeH, HOH, MOJICKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIA 00BEM, YrIIEpOJHBIN cKejeT, (YHKIMOHATIbHAS TPYIIa, paJuKal, CTPYKTYPHBIC
dbopmyibl (pa3BEPHYTHIE, COKpANIEHHBIC, CKEJICTHBIE), H30MEPHsI CTPYKTYPHAsl U IPOCTPAHCTBEHHASI
(reoMeTpuyeckasi, ONTHYECKAs)), WU30MEPbI, TOMOJOTMYECKHIA psiji, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPOJ- M Aa30TCOJIEPIKAIIUE OPraHWYECKHE COCIWHEHHS, MOHOMEp, IOJIMMEp, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIDHBIC COCJMHEHUS; TCOPUH, 3aKOHBI (mepuomudveckuii 3akon [ W.
MeHeneeBa, TeOpUsi CTPOCHUSI OpraHuuYeckux BemiecTB A. M. ByriepoBa, 3akoH COXpaHEHUs
MacChl BEIIECTB, 3aKOH COXPAHCHHUS W TPEBPAIICHUS HSHEPIHMHM IPH XUMHUYCCKHX PEAKIIUAX),
3aKOHOMEPHOCTH, CUMBOJIMYCCKHIA SI3bIK XMMHUH, MUPOBO33PCHUCCKIE 3HAHUS, JIS)KAILIHE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CHCTEMHOCTH XMMHUYCCKUX SIBJICHUU; MPEICTABICHUS O MEXaHH3Max
XUMHYECKUX PEAKINil, TEPMOAMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
B3aMMHOM BJIMSSHUM aTOMOB W TPYII aTOMOB B MOJIEKyJlax (MHIYKTUBHBI U Me30MEpHBIN
addekTol, opueHTanTsl | u Il pona); GpakTomornyeckre cBeIeHUsI O CBOWCTBAX, COCTABE, MOJTYYCHUU
1 0e30macHOM HCIOJB30BAHUM BAXKHEHMITUX OPraHWYECKUX BEIIECTB B OBITY M MPaKTHUYECKON
JeSITENFHOCTH YeJIOBeKa, OOIIMX HAayUHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJCTBA (Ha MpHUMepe
MIPOM3BOJICTBA METAHOA, IepepaboTKu HEDTH);

c(hOpMUPOBAHHOCTh YMEHUI: BHISBISATH XapaKTepHbIC MPU3HAKH MMOHSATHUI, YCTAHABINBATD UX
B3aMMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IMOHSATHS TMPHU OMHCAHUU COCTaBa, CTPOCHHS M
CBOMCTB OPraHU4eCKIX COCTMHEHU;
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c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKHUX BEIECTB;

COCTaBJISATh YPAaBHEHUS XUMUYECKUX PEAKLUUN M pacKpbIBaTb UX CYIIHOCTb: OKHUCIMTEIBHO-
BOCCTAHOBHTENBHBIX PEAKIMI MMOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajlaHCa ATHX PEaKIHid,
peakiuii HOHHOTO OOMeHa MMyTEM COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX MIOHHBIX YPAaBHEHUI;

U3rOTABIMBATh MOJEIM MOJIEKYJI OPraHMYECKMX BEUIECTB JUISI WJUIIOCTPALlMU  HMX
XMUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHH: YCTaHABIMBATH MPUHAUICKHOCTh M3YYCHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHUIO K OINpPENeIEHHOMY KJacCy/TpyNIe COCIUHEHUH, IaBaTh UM
Ha3BaHMs No cucreMatuueckoid HomeHknarype (IUPAC) u npuBoauTh TpuBHaIbHbIE Ha3BaHUS IS
OTJIENbHBIX MPEICTaBUTENIE OPraHM4YeCKUX BELIECTB (ITHJIEH, AlEeTHJIEH, TOJyoJ, TJIUIEpPHUH,
STUJICHTJIUKOJb, (PeHous, GopMaiabAeru, aleTalblIern]], alleTOH, MypaBbUHasl KHUCJIOTA, YKCYCHas
KHUCJIOTA, CTEapuHOBAs, OJIEMHOBAas, NAJIbMUTUHOBAs KHUCJIOTHI, TJIMIMH, aJaHWH, MaJbTO3a,
(GbpyKTO3a, aHWINH, JUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JAPYyrue);

cOpPMUPOBAHHOCTh yMEHHUSI OIpENesTh BUJ XUMUYECKOM CBSI3M B OpPraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTHh I[OJIOKEHUS TEOPHUH CTPOEHHUS OpraHUYEeCKHX
BemectTB A. M. BbyrnepoBa ansi oObsICHEHHS 3aBHUCHMOCTH CBOMCTB BELECTB OT HUX COCTaBa U
CTpOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NUECKue U XUMUYECKUE
CBOMCTBA THIIMYHBIX INPEICTABUTENCH DPA3NIMYHBIX KJIACCOB OPraHMYECKHUX BEILECTB: AJIKAHOB,
LUKIOAJIKAHOB, AJIKCHOB, aJKaJUCHOB, AJIKWHOB, APOMATUYECKUX YIJIEBOAOPOIOB, CIIHPTOB,
QJIBJIETU/IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, TMPOCTBIX M  CIOXKHBIX 3(QHUPOB, KUPOB,
HUTPOCOENHEHUH U aMUHOB, aMUHOKHCJIOT, O€JIKOB, YIJI€BOJIOB (MOHO-, AM- U IOJIMCAXAPUIOB),
WUIIOCTPUPOBAaTh TEHETHYECKYI0 CBSA3b MEXIY HUMH YPABHCHMSMHM  COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIHi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHPOBAHHOCTh yYMEHHUS NOATBEPXKJAaTh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCUMOCTH PEAKLMOHHOM CIIOCOOHOCTM OPraHWYeCKMX COEAMHEHUH OT KpaTHOCTU U THIA
KOBAJICHTHOH CBSI3U (G- U TM-CBSA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTb YMEHMSI XapaKTepU30BaTh UCTOYHUKH YIJIEBOJOPOAHOTO ChIphbs (HE(PTH,
IPUPOJHBIN a3, yroiyp), CIOCOObI €ro NepepadOTKH M IMPAKTHUYECKOE NPUMEHEHHE HPOAYKTOB
nepepaboTKH;

C(OPMHPOBAHHOCTh BJAJEHUS] CHCTEMOW 3HAHUM O €CTECTBEHHO-HAyYHBIX METO0/ax
MO3HAHUA — HAOJIIOJJIEHUH, U3MEPEHNUH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM M MBICJICHHOM)
U yMEHUS IPUMEHSTh 9TH 3HaHUS;

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHITh OCHOBHBIC OIEpAIlMHM MBICIUTEIILHON JEATEIbHOCTH
— QaHaNM3 U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CUCTEeMAaTH3alMI0, BbIIBICHUE MPUYUHHO-
CIIEACTBEHHBIX CBS3€U — JUIsl U3yYEHUsI CBOWCTB BELIECTB M XMMUYECKUX PEaKLUi;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUHU C MOHATHUSAMHM U
MPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYyYHbBIX MPEIMETOB Ul 60jiee 0CO3HAHHOTO NOHUMAaHUs
CYLIHOCTH MaTEpUaIbHOIO €JUHCTBA MHpA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS II0 OPraHUYECKON
XUMUH 7151 00BSCHEHUS U POTHO3UPOBAHUS SIBIICHUH, UMEIOINX €CTECTBEHHO-HAYUHYIO IPUPOY;

C(OPMHUPOBAHHOCT yYMEHHM: TNPOBOAUTH pACYETHI MO XUMHUYECKUM (opMmyrnaMm H
YPaBHEHUSAM XMMHMUYECKHX PEAKLU C UCTIOJIb30BaHUEM (PU3MUECKUX BEJIMUUH (Macca, 00bEM Ta3oB,
KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Pacy€Thl IO
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HAXOXXJICHUIO XMUMHMYECKOW (OPMYINIbI BEIIECTBA MO W3BECTHBHIM MACCOBBIM JIOJISIM XHUMHYECKHX
AJIEMEHTOB, MPOYKTaM CTOPAHHs], TNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3MPOBATH W OICHMBATH C TO3UIIHHA
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOW U MPOM3BOJCTBEHHON AEATEIBHOCTH
YeJI0BEeKa, CBSI3aHHOM C mepepabOTKON BEIIECTB, UCTIOIB30BATh MOJIYYCHHbBIC 3HAHUS JUTSI TIPUHATHS
IPaMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUAX, CBSI3aHHBIX C XMMHUEH;

Cc(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIFHO IUIAHUPOBAaTh M TPOBOAMTH XUMHUYECKHUN
OKCTIEPUMEHT (TIOJIy4eHHE M M3YYCHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOJIOB Pa3IMUHBIX KJIACCOB M KHUCIOPOJACOAEPKALIUX OPraHMYECKUX BEILECTB, PELICHUE
SKCIEPUMEHTAJIbHBIX 3aJa4 10 PACIIO3HABAHUIO OPraHUYECKUX BEILIECTB) C COOJIIOJIEHUEM IpaBUII
0e30MmacHOro 00paleHus ¢ BelleCTBaMH U JIabopaTOpHBIM 000pya0BaHUEM, (POPMYIHPOBATH LIETh
UCCIIEIOBAHUS, MPEJCTABISITh B PA3INYHON (opMe pe3yabTaThl IKCIEPHUMEHTA, aHAIU3UpPOBATh U
OIICHUBATh UX JJOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh MpaBUiia SKOJIOTMUYECKU 11€JIeCO00pa3HOro MOBEJAEHHUS B OBITY U TPYIOBOM
NEeSITeIbHOCTH B II€JIIX COXPAHEHHUS CBOEro 370pOBbS, OKPYXKAIOUIEH NpUPOJHOW cpeabl U
TOCTIKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JECWCTBUS Ha >KMBBIE OPraHU3MBI ONpEACTIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbIci nmokazarens [1/1K;

aHAJIM3UPOBATh  II€JIECOOOPAa3HOCTh  NPUMEHEHUS  OpPraHUYECKUX  BEIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHUS PUCK-TIOJTB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IICJICHAMPABICHHBIA TOUCK XUMHUYECKON
nHpopMallUd B Pa3IUYHbIX HCTOYHMKAaX (HaydyHas W y4eOHO-Hay4Hasl JIUTEepaTypa, CpeacTBa
MaccoBoil uHpopMmanuu, WHTEepHET U Ipyrue), KpPUTHUYECKHM AaHAJIW3UPOBATh XHUMHUYECKYIO
nHpopManuio, nepepadbaTeiBaTh €€ W HCIOJIH30BaTh B COOTBETCTBHUU C IOCTaBIICHHOW Y4eOHOM
3a7a4en.

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOeHUSI Kypca «O0mas 1 HeopraHu4eckasi XUMUs 0TPaXKaroT:

chOpMUPOBAHHOCTH MPEACTABICHUIN: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SABJICHUH MPUPObI, O MECTE U 3HAYEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ pomu B OOECHEUYEHUWH YCTOWYMBOTO pA3BUTHUSA, B PEIIEHUH MPOOJIEeM SKOJOTUYECKOM,
SHEPreTHYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, CO3TAaHUU HOBBIX MaT€pHAJIOB,
HOBBIX HCTOYHHKOB OJHEPrHHM, B OOECIEUEHUU PALMOHAIBHOTO MPHUPOJOMNOIb30BAHUS, B
(GbOopMHUpPOBAaHMM MHPOBO33PEHHUSI M OOIIeH KyJabTyphl UENIOBEKa, a TakKe HKOJIOTHMYECKU
000CHOBAHHOTO OTHOIIIEHUS! K CBOEMY 370POBBIO U MPUPOTHOU CPEIE;

BIIQJICHUE CUCTEMOI XMMHUYECKUX 3HAHUH, KOTOpasi BKJIKOYAET: OCHOBOIOIATAIOUIUE TOHITUS
— XUMUYECKHUH 2JIEMEHT, aToM, SIIPO aToMma, M30TOIbI, 3JEKTPOHHAs 00O0Jouka atoma, s-, p-, d-
aTOMHBIE OpOMTaIM, OCHOBHOE M BO3OYKIEHHOE COCTOSIHMS aToMa, THUOpHUIM3alUs aTOMHBIX
opbutanelf, HOH, MOJEKYJIa, BAJIEHTHOCTb, O3JIEKTPOOTPULATENILHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHCTaJUIMYecKas
pemérka, XUMHUYecKas peaklus, pPacTBOp, DIEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAS
JMCCOLMALUS, CTENEeHb IUCCOLMALMY, BOJOPOIHBIM IMOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEID,
TeroBoi d3(deKkT XuMHUecKol peakUuu, CKOPOCTh XHMMYECKOH peakiuH, XUMHUYECKOe
paBHOBECHUE; TEOPHU M 3aKOHBI (TEOPHSI DIEKTPOJIUTHUECKON AUCCOLMAIINHY, TIEPUOANIECKUNA 3aKOH
J.U. MenneneeBa, 3aKOH COXPAaHEHHUS MacChl BEIECTB, 3aKOH COXPAHEHHUS M IPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEaKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIINX
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Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SI3bIK XMUMUHU, MHPOBO33PEHUYECKNE 3HAHUS, JIEKAIUE B
OCHOBE TIOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XHMMHUYECKHX SBJICHUH; COBpPEMEHHBIC
IIPEJICTABJICHHUS] O CTPOCHUHU BEILIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM
YPOBHSIX; MpPEACTABICHUSA O MEXaHW3MaX XHMHUYECKHX pEaKUUH, TEPMOJMHAMHUYECKUX U
KWHETHYECKUX 3aKOHOMEPHOCTSX WX MPOTEKaHWs, O XUMHUYECKOM DPABHOBECHH, PAaCTBOpax W
JMCIIEPCHBIX cucTeMax; (PaKTOJOTMUYECKHE CBEICHMS O CBOWCTBAX, COCTaBe, IMOJIYYEHUU U
0€3011aCHOM HCHOJIB30BAHMU BAXHEUIINX HEOPTaHMYECKUX BEHIECTB B OBITY W INMPAKTHYECKOU
JEATeTbHOCTH YeJIOBEKa, OOIINX HAYYHBIX IPUHIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHIA: BBISBISATH XapaKTepHbIC IPU3HAKK MOHATHH, YCTaHABINBATH UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS TP ONMCAaHUN HEOPTaHUYECKUX BEIECTB
U UX NPEBPALLECHU;

C(OPMHUPOBAHHOCT YMEHHS HCIIOIh30BATh XUMHUYECKYIO CHMBOJHKY JUISI COCTaBJICHUS
(hopMyI BEIIECTB M ypaBHEHUI XUMHUUYECKUX peakiuil, cucremarnyeckyto HomeHkinarypy (IUPAC)
Y TPUBHAIIbHBIC HA3BaHHS OTJEIILHBIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHsSI OMPEICISATh BAICHTHOCTh W CTETEHb OKHUCICHUS XUMHUYECKUX
JIIEMEHTOB B COCIMHEHUSX, BUJ XHUMHUYECKOW CBSI3M (KOBAJCHTHAs, MOHHAS, MeTajulndecKas,
BOJIOPO/IHAS ), THUIT KPUCTAJUIMIECKOH PEIIETKN KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTH YMEHHSI OOBSCHATH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BUAa XUMUIECKOH
CBSI3M W THIA KPUCTAIUTMYECKOW PEMIETKH, OOMEHHBIM W JOHOPHO-aKIENTOPHBIH MEXaHH3MBbI
00pa3zoBaHMs KOBAJCHTHOU CBSI3H,

C(OPMHUPOBAHHOCTh YMEHHUH: KJIACCH(PHUIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO WX
COCTaBY, XMMHUYECKHE PEaKIHH [0 Pa3IW4YHbIM MpU3HAKaM (YHCIy U COCTaBYy pearupyrommx
BEIECTB, TEIJIOBOMY J(PPeKxTy peakuuu, HU3MEHEHUIO CTeNeHEel OKHUCIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlu3aTopa W JAPYTrHue); CaMOCTOSITEIBHO BBHIOMpATh OCHOBAHHS H
KpUTEPUH JUT KJIacCU(PUKALIUU U3yYaEMBIX BEIIECTB U XUMUUYECKUX PEaKIUi;

c(hopMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICH Tiepuoaudeckoro 3akona /[. . MenneneeBa
U J€MOHCTPUPOBATh €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

cOpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKUX DJIEMEHTOB TmepBoro—4erBéproro mnepuonoB Ilepuoguueckoit cuctemsr [I.1.
MenpeneeBa, UCIOJIb3Ys MOHITUS «IHEPTrETUUECKHE YPOBHUY, «IHEPIETHUECKUE MOYPOBHU», «S-,
p-, d-aTomHbIe OpOMTANN», «OCHOBHOE U BO30OYKIEHHOE HIHEPreTUYECKUE COCTOSIHHUSI aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHUECKHUX DJIEMEHTOB M MX COCOUHEHHH 110
nepuogam u rpynmam Ilepuoaunueckoit cucremsl [[. Y. MenzgeneeBa, BaJeHTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX DJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA
BEIECTB Pa3IUYHBIX KJIAcCOB, MOITBEPKIATh CYIIECTBOBAHHME T'€HETUYECKON CBSI3M MEXAY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIU;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPECTBOM COCTABJIECHUS AJIEKTPOHHOTO OanaHca 3THX pPeakLui; peakiuil MOHHOTO
oOMeHa ITyTéM COCTABJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI; peakiuii ruIpoin3a;
peakuuii KomMIiekcooopa3zoBaHus (Ha mpuMepe r’uAPOKCOKOMIIEKCOB [IMHKA U ATIOMUHUS);

c(OPMHUPOBAHHOCTb YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUsI XUMHUECKUX peaKkIni
C y4y€TOM HX DHEPreTHYECKUX XapaKTepUCTHK, XapaKTep H3MEHEHHs CKOPOCTH XHMHUYECKOMH
peakuMy B 3aBUCHUMOCTU OT pa3jIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHUS XMMHYECKOTro
paBHOBECHS MO/ BIMSHUEM BHEIIHUX Bo3aehcTBui (mpuHuumn Jle larense);
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c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTE€PHU30BAaTh XMMHUYECKHE DPEAKLMH, JEKAIIUe B OCHOBE
MPOMBIIIJICHHOTO TOIy4€HHs CEPHON KUCIIOTHI, aMMHUaKa, OOIIie HayYHbIe TPUHLIUIBI XUMUYECKUX
IIPOU3BOJICTB; LIEIECO00Pa3HOCTh IPUMEHEHHSI HEOPIraHUUECKUX BEILECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3PEHUS COOTHOILICHHS PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHHMH O METOJIaX HAayJyHOTO TO3HAHHS SBIICHUI
pUPOBI — HAOMIO/IEHHE, U3MEPEHHE, MOJCITUPOBAHNE, YKCIIEPUMEHT (PEaIbHBI U MBICJICHHBIH),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHATh 3TH 3HAHUS [IPU IKCIIEPUMEHTAIbHOM
UCCJIEJOBAaHUH BELIECTB U Ul OOBSCHEHHS] XMMHUECKUX SIBJIIEHUM, UMEIOIIUX MECTO B IPUPO/IE,
MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKA U B [IOBCEAHEBHON KU3HU;

c(OPMHUPOBAHHOCT YMEHUS BBISBIISATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C TOHSATHAMU U
MIPEJICTaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00Jjiee 0CO3HAHHOIO MOHUMAHUS
MaTepHUaJIbHOTO €IUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUEThI: C UCIOJIb30BAaHUEM MOHSATUH «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHLIEHTpAILMs»; Macchl BellecTBa WM 00bEMa rasa mno
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BbEMY OJHOIO M3 Y4YacTBYIOIIUX B peEaKIUU
BEIIECTB; TEIIOBOro 3(pdexra peakuuu; 3Ha4CHUs] BOJOPOJHOTO MOKa3aTeNsl paCTBOPOB KUCIOT U
[eJI04el ¢ U3BECTHOM CTENEHbI0 AUCCOIMAINK; Macchl (00bEMa, KOJIMUECTBA BELIECTBA) MPOAYKTa
peakiuu, eciii OJHO M3 MCXOJHBIX BEIECTB JaHO B BUJE PACTBOPA C ONpeAeNEHHOW MaccoBOM
JoJiel pacTBOPEHHOTO BEIIECTBA MJIM JIaHO B M30bITKE (MMEET NMPUMECH); JI0JIM BbIXOJA MPOIyKTa
peakiuu; 00bEMHBIX OTHOILIIEHUH Ira30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CAMOCTOSTEIbHO IJIAHUPOBAaTh W MPOBOJUTH XUMHUYECKUI
SKCMEPUMEHT (MPOBEEHUE peakiii MOHHOTO OoOMeHa, MOATBEP:KACHHE KauyeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEICIIEHNE Cpellbl PaCTBOPOB BEIIECTB C MOMOIIBIO MHAWKATOPOB,
W3Y4YE€HHE BIUSHUS pa3lU4HbIX (PAKTOPOB HA CKOPOCTh XHMHYECKON peakluu, pelieHne
SKCMEPUMEHTAJbHBIX 3a7ad 1o TemaMm «Metamnbl» U «Hemeramib») ¢ coOnmoieHueM MpaBul
0e3omacHOTO OOpaIIeHHs C BEIIeCTBaMHU M JIA0OpaTOPHBIM 000pyAoBaHUEM, (GOPMYIUPOBATH 1IETh
UCCIIEIOBAHUS, MPEJICTABIATh B pa3inyHON (opMme pe3ynbTaThl IKCIEPUMEHTa, aHAIU3UPOBATH U
OILICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHI: cOONIIOIaTh MpaBuUjia IMOJIb30BAHUS XUMHUYECKOW MOCYAOH U
nabopaTtopHbIM 000pyIOBaHUEM, OOpaleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH 110
BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJIOTHUYECKHU I[€JIeCO00pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOM JIEATEIBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/10POBbs, OKPYXKAIOIIeH TPpUpPOIHOI
Cpelbl U JIOCTIDKEHUS €€ yCTOMYMBOrO pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHUYECKOTO JIEHCTBUS
Ha JKMBBIE OPraHU3Mbl OIpEIeIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
IJIK;

cOpPMUPOBAHHOCTh yYMEHHUMN: OCYLIECTBISATH IIEJICHANPABICHHBIM TOUCK XUMHYECKOU
uHoOpMallUd B Pa3NUYHBIX HCTOYHMKAX (Hay4yHas M ydyeOHO-HaydHasl JIUTEparypa, CpeacTBa
MaccoBoil uHbopMmainuu, WHTEepHET W Jpyrue), KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpopMaluio, rnepepadbaTeiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUM C IOCTABJICHHOW yueOHOMN
3a7a4dei.
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2.2 Meranbl 23
Hroro mo pazgeny 54
Paznea 3. Xumusi v :KU3Hb

3.1 MeTo Bl TTO3HAHUS B XUMHH. XUMHS 1 )KU3HD 9
Hroro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MNOYPOYHOE IIVIAHUEPOBAHUE
K PABOYEH ITPOT'PAMME
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA
IO YYEBHOMY IIPEJIMETY
«XHUMMUS»
(yray0JieHHbIii YPOBEHb)
10 kanacce

Ne KoauuecTBo
Tema ypoka
n/n 4acoB

| [Ipeamer u 3HaUEHNE OPraHUYECKON XUMUH, IIPEJCTABICHUE O |
MHOT000pa3uy OPraHUYECKUX COCTMHEHUM

) DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U BO30YXKIEHHOE |
cOCTOstHUS). BasieHTHBIE BO3MOXKHOCTH aToMa yriiepoaa

3 XUMHUYECKasi CBSI3b B OPraHUYECKUX COCTMHEHUSIX. MeXaHU3Mbl |
00pa3oBaHUs KOBAJIEHTHOW CBSI3H, CIIOCOOBI pa3pbiBa CBs3eH

4 Teopust crpoeHust oprannyeckux coenuHennii A. M. byrieposa 1

5 Bubpl nzomepun: cTpykTypHas, IpoCTPaHCTBEHHAs. DJIEKTPOHHbBIS |
3¢h}exTh B MOJIEKYyIaX OPraHUYECKUX COCTUHEHUN

6 CraproBas nuarHoctuueckas padboTa 1
[IpencraBnenue o KIacCHPUKALMKM M CHCTEMAaTHYeCKasi HOMEHKJIaTypa

7 (IUPAC) oprannueckux BemecTB. Kimaccudukanus peakiuii B 1
OPraHN4eCcKO XUMHUH

8 Cucremaruzanys 1 0000IIeHNe 3HAHUN IO TEME 1

9 AJIKaHBI: TOMOJIOTHUECKHH psifl, oOm1as hopmyna, HOMEHKIATypa 1 1
HU30MEPHsl, JICKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT

10 duszndeckre U XUMUUECKHE CBOMCTBA aJIKaHOB 1

1 Haxoxnenue ankaHoB B npupoje. CriocoObl MoTy4eHus U IPUMEHEHHE |
aJKaHOB
Huknoankansl: 00mas Gopmyia, HOMEHKIATypa U H30Mepus,

12 OCOOCHHOCTH CTPOCHHUS U XUMUYECKUX CBOMCTB, CIIOCOOBI MOIy4eHUS 1
Y IPUMEHEHHUE
Pemenne pacu€THbIX 3324 Ha ONpeAeTIeHIEe MOJIEKYISIpPHON (hOpMYyIIbI

13 OPraHMYECKOI0 BEIIECTBA 10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, |
BXO/IAIIKX B €ro coctaB. CucremMaTu3aius 1 0000IIeHrue 3HAaHUH 10
TeMe
AJKEHBI: TOMOJIOTHYECKHI psijl, oOm1as popmyrna, HOMEHKIATYpaA,

14 3NIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKyN. CTpyKTypHas u 1
LUC-TPAHC-U30MEPUS ATTKEHOB

15 du3nueckue 1 XMMUUYECKHE CBOICTBa ainkeHoB. [IpaBuio 1
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MapkoBHHMKOBa

16 CriocoObI mosTyyeHHs 1 IPUMEHEHHE aJIKEHOB 1

17 [Ipaktuyeckas padora Ne 1 mo teme "Ilomydenue 3TuaeHa U U3ydeHHE 1
€ro cBoucTB"

13 Pemenne pacu€THBIX 33124 Ha OTIPEACTICHAE MOJIEKYIISIPHON (DOPMYITBI |
OpraHMYECKOro BEIIECTBA

19 AnkaaueHbl: cONpsHKEHHbIE, U30JIUPOBAHHBIE, KyMYJIHPOBAaHHBIE. |
OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHHS

20 XHUMUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB 1

21 CriocoObl nostyueHus: 1 IPUMEHEHHUE aJIKaIMeHOB 1
AJIKWHBI: TOMOJIOTUYECKUM pAJl, oOmiast hopmyra, HOMEHKIATypa,

22 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, (PU3UYECKUE 1
CBOMCTBA

23 XHUMHUYECKUE CBOMCTBA aJTKMHOB 1

24 KauecTBeHHBIE peakiii Ha TPOMHYIO CBSI3b 1

25 CriocoObl MostydeHus: 1 MpUMEHEHNE aIKMHOB 1

26 Pemrenne 3aga4: pac4€Tsl IO YPABHEHUIO XUMHUYECKOM pEaKIUU 1

27 CucreMaruzamys 1 0000IIeHNe 3HAHUN IO TEME 1
ApeHBI: TOMOJIOTHYECKUH psifl, 00mIas popMyiia, HOMEHKIATypa.

28 DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT O€H30J1a U 1
TOJIyoJIa, UX (PU3NYECKHE CBOWCTBA

29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUH 3aMEIIICHUS 1

30 XUMUYECKHE CBOMCTBA apEHOB: PEAKINH MPUCOECTUHEHHS, OKUCICHHE |
rOMOJIOrOB O€H30.1a

31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIa 1

0 Pemenune pacu€THbIX 33724 Ha ONpeeTIeHIEe MOJIEKYISIPHON (hOopMYyJbI |
OpPraHHYECcKOro BellecTBa

33 CriocoObl MoTy4eHus1 ¥ IPUMEHEHNE apEHOB 1

34 I'enetnyeckas cBs3b MEXKIY PAa3IMYHBIMU KIIACCAMH YTIIEBOJI0POJIOB 1

35 Pacu€tbl o ypaBHEHUSM XUMHUYECKUX peakiuii. CuctemMaTuzanus u |
0000111eHIe 3HAHU 110 TeMe

36 [Ipuponaustii ras. [lomytabie HeDTIHBIE ra3bl 1

37 KaMmeHHbI# yrosb U MpOayKTHI €ro nepepadoTKu 1

38 Hed1b 1 cniocoOsl e€ nepepadoTku. [IpuMeHeHre npoayKToB |
nepepaboTku HeDTH

39 I'enernueckas CBsA3b MEXKAY Pa3IMYHBIMU KJIACCAMM YTJIEBOJLOPOJOB 1

40 I"amoreHONPON3BOAHBIE YTIIEBOAOPOJIOB: JIEKTPOHHOE CTPOEHHUE; |
peakiuy 3aMeLIeHNs] FaloreHa

41 JlenicTBHE 1€04Yel Ha TAJIOTEHIIPOM3BOIHbIE. B3anMoaencreue 1
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JUrajJJorcHaJiJKkaHoB ¢ MaroHu€M M iIMHKOM

42 Cuctemaru3zanus 1 0000IIeHNe 3HaHUH 110 pa3zeny "YTiaeBo10poisr"

43 KonTtponsHast pabota o Teme "YrieBoopoasl" (TEKYIIHi KOHTPOJIb)
[IpenenpHBIC OTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUN PSII, 001Ias

44 (dbopmyIa, CTpoeHUE MOJICKYJ, H30MEPHs, HOMCHKIIATYpa,
Kiaccupukanus, pu3nuecKue cBoiCTBa

45 XUMHUYECKUE CBOMCTBA MPECTbHBIX OJHOATOMHBIX CIIUPTOB

46 CriocoObI oNTy4eHHs ¥ IPUMEHEHNE OJHOATOMHBIX CITUPTOB

47 [IpocTsie 3¢hupbl: HOMEHKIIATYpa U U30MEPHsl, 0COOEHHOCTH
(GU3NIECKUX U XUMUYECKUX CBOHCTB

43 MHOTr0aTOMHBIE CITUPTHI: TUICHTIIUKOIb U TIUIEPUH, X (HU3NIECKHEe
" XMMUYECKHE CBOWCTBA

49 CriocoObl nostyuyeHus: 1 IpPUMEHEHNE MHOTOATOMHBIX CITUPTOB

50 @DeHOoJI: CTPOEHHE MOJIEKYIIbI, PU3ndeckre cBoicTBa. TOKCUUHOCTD
dbenona

51 XuMudeckue cBoicTBa (heHoma

52 Crioco0sI mosty4eHus U mpuMeHeHue heHona

53 [IpakTueckas padorta Ne 2. Pemenue skcriepuMeHTaNbHbIX 3aa4 10
teme "CrupThl ¥ peHOITB"

54 CucreMmaruzanys 1 0000IIeHNe 3HAHUN IO TEME

55 Anpaerupl 1 KETOHBI: 3JIEKTPOHHOE CTPOEHNE KapOOHUIIBHOM IPYIIIIbL;
TOMOJIOTHYECKHUE psfbl, 001as GpopMysa, n30Mepusi 1 HOMEHKIIaTypa

56 AJBAETHU]IBI M KETOHBI: (PU3UYECKUE CBOMCTBA; PEAKITUU
MIPUCOETUHEHUS

57 Peakiuy okucieHus 1 KaueCTBEHHbIE PEAKIIUH AJIbJICTUI0B U KETOHOB

58 CriocoObl nostyyeHUs albIeruI0B U KETOHOB

59 O/HOOCHOBHBIE ITpeJieNIbHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH
CTPOEHHUS UX MOJIEKYII

60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pu3nueckue
CBOMCTBA

61 XUMHUECKUE CBOMCTBA MIPEJEIbHBIX OJHOOCHOBHBIX KApOOHOBBIX
KUCIIOT

& Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. MHOroo0Opasue
KapOOHOBBIX KUCIIOT
OcoOGeHHOCTH CBOMCTB: HETIPEIEIbHBIX U apOMaTUYECKUX KapOOHOBBIX,

63 JMKapOOHOBBIX, THIPOKCUKApPOOHOBBIX KUCIOT. [IpeacraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

64 [TonsiTue 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT

65 Crnioco6bI nostyyeHHs 1 IpUMEHEeHHEe KapOOHOBBIX KUCIOT
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CrnoxHnble 3(hupbl: TOMOJIOTUYECKUN psiJl, 0OmIast popmyra, nzomMepus u

66
HOMEHKJIaTypa

67 du3nUecKue U XMMUYECKHEe CBOUCTBA 3(hUpPOB

68 Pewrenne pacy€THbIX 3a1a4: 110 YPAaBHEHUIO XUMHUUYECKOW peaKIvu, Ha
OTpe/iesIeHUuE MOJIEKYIIPHON (POPMYJIbI OPraHNYeCKOrO BEIECTBA

69 [Ipaktudeckas padora Ne 3. Pemenue skcriepuMeHTaIbHBIX 3371a4 110
teme "KapOoHoBsie KUCIOTHL. CroxHbIe 3hupb”

70 Kupsl: ctpoenue, GU3MdecKkue U XUMHYECKUE CBOMCTBA (THIPOIIH3)

71 Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKALINX OCTATKU HENPeIeIbHBIX
AKUPHBIX KUCIOT. JKupbl B ipupojie

7 MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeHCTBHE.
[Tonsarue o cunTeTHUecKuX Moromux cpeacreax (CMC)

73 ['enernueckas cBs3b YriI€BOAOPOJIOB U KHCIOPOACOACPKAILIUX
OpraHMYECKUX BEILECTB

74 Pacuérel o ypaBHEHUSIM XUMUYECKHUX PEAKIUN

75 Cucrtematusanuus 1 0000I1IeHNE 3HAHUIN 110 TEME

76 OO6mrast XxapakTepUCTHKA YTIIEBOJIOB U KJIacCU(PHUKAIUS YTIIEBOIOB
(MOHO-, T1- ¥ TIOJIUCaXapH/Ib)

77 Momnocaxapupl: pu3nUeCKre CBOMCTBA M HAXO0XKICHHUE B TIPUPOJIC

78 [IpumeHeHue rioKo3bl, €€ 3HaYCHHUE B )KU3HEACSITEILHOCTA OpraHu3mMa

79 Jucaxapuipl: caxapo3a, MaibTo3a U Jlakto3a. HaxoxaeHnue B mpupoe
Y IPUMEHEHHUE AUCaXapua0B

20 [Tonucaxapuapl: CTpoeHHE MaKpOMOJIEKY, (PU3HUECKHE U XUMUYECKUE
CBOICTBa, MPUMEHEHUE

81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX

2 Pemenne pacueTHbIX 3a7a4 Ha ONpeAeIeHUE JI0JIU BBIX0/1a TPOAYKTa
peaKkiuu OT TEOPETHIECKH BOZMOKHOTO

83 Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110 Pa3eTy

84 KonTtponbHas padoTa o teme "Kucimopoacoaepkaiyue opraHnuecKue
coequueHus"

85 AmuHBIL: K1accu(uKanus, CTpoeHUE MOJIeKyI, oomas Gopmyina,
M30MepHsi, HOMEHKIAaTypa U (U3NYECKue CBOMCTBA

86 XHUMHYECKUE CBOMCTBA aTM(paTHICCKUX aMUHOB

g7 AHMIIUH: CTpOEHHE aHWJINHA, 0COOEHHOCTH XUMHUECKHX CBOWCTB
aHWJINHA

88 CrniocoObl nostyyeHHst ¥ IpUMEHEeHHe almupaTuyecKuX aMUHOB

29 AMMHOKHCIIOTBI: HOMEHKJIATypa U u30Mepus, (pu3ndeckue CBOMcCTRa.
OTtnenbHBIE MPEACTABUTENN O-aMUHOKHCIIOT

90 XUMHUECKUE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHUECKOE 3HAYCHHE

amuHOKucIIoT. CHHTE3 U TUApOJIN3 NCNTHA0B
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91 benku xak mpupoaHbIe MOTUMEPBI; CTPYKTYPBI OEITKOB 1

92 XUMUYECKUE CBOMCTBA OEIIKOB 1

03 AzoTconeprkalye reTepouKiIndeckue coennuenus. HykinenHonbie 1
KHUCJIOTBI: COCTaB, CTPOCHUE U OMOJIOrMYecKas poiib

04 [Ipaktudeckas padora Ne 4. Pemenue skcriepuMeHTaIbHBIX 3371a4 110 |
TeMe "A30TcoAepIKaIIie OpraHunuecKue COeTMHEHUS "

95 [TpakTuaeckas padorta Ne 5. Pemenue skcriepuMeHTATBHBIX 33124 110 |
teme "Pacrno3HaBaHne OpraHMuecKux cOeqMHEHUN"

96 Hrorosas koHTpoJIbHAs paboTa 1

97 OcHOBHBIE IOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COEIMHEHUHN U |
METO/Ibl X CUHTE3a —II0JIMMEPU3aLINs U OJUKOH ICH AL

98 [Tnactmaccel. YTunuzaius u nepepadoTka IiacTuka 1

99 DnacToMepsl: HaTypalbHbIM CUHTETHYECKUE Kaydyku. Pesuna 1

100 Bonokna: HaTypanbHble, HICKYCCTBEHHBIE, CUHTeTHYecKue. [lomumepnl 1
CHeIHaIbHOTO Ha3HAUYEHHUS

101 [Ipaktuueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX 33/1a4 110 1
TeMe "PacriozHaBaHue T1acTMacc ¥ BOJIOKOH"

102 O0600111eH1Ee 1 CUCTEMATH3allUs U3YYEHHOTO MaTepuaa 1o TeMe 1
"BbpICOKOMOJIEKYIpHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MOYPOUYHOE IIJIAHUEPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY IIPEJIMETY

«XHUMMUSA»
(yriry0s1eHHBI YPOBeHb)
11 kaacc
Ne KoaudecTBo
Tema ypoka
n/n 4acoB

1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUH 31eMeHT. M30Tombl 1

2 CrpoeHue 3/IeKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE UKCiIa 1

3 Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-, p-, d-, f-3emeHTsI) 1

4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1
DneKTpOHHbIE KOH(UTYpaIlMi aTOMOB 3JIEMEHTOB B OCHOBHOM U

5 BO30YKJIEHHOM COCTOSIHUU. DJIEKTPOHHbIE KOH(PUTYpaIlUU HOHOB. 1
DIIEKTPOOTPUIIATETLHOCTD

6 Bxoanas koHTpoJibHASI paboTa 1
[Tepuonnueckuii 3akoH u [lepuoauyeckas cucreMa XUMUYECKHX

7 anemeHnToB JI. 1. MenpeneeBa, cBsi3b C COBPEMEHHOM TeOpUEH 1
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX AJIIEMEHTOB U

8 00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U 1
nepuoam

9 Cucrtematusauus 1 0000IIIeHNE 3HAHUN 10 TEME 1

10 Bunel xumudeckoii cBsizu. Mexann3mbl 00pa30BaHKs KOBAJIEHTHOM 1
cBs3u. BosopoiHas cBs3b. MexXMOJIeKyIsIpHbIE B3aUMOCHCTBUS

1 BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOMN |
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U |
HOMEHKJIaTypa

13 BemecTBa MONEKyIIpHOTO U HEMOJIEKYISIPHOTO CTpOeHUs. THIIbI |
KPUCTAJIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB

14 [Tonsarue o aucnepcHbIx cucreMax. IIpencraBienrue o KOIOUIHBIX |
pacTBopax

s HctuHHBIE paCTBOPHI: HACKIIIEHHBIE U HEHACHIILICHHEIE, |
pacTtBOopuMOCTh. KpucTtamioruaparsl

16 CrniocoObl BBIpaKEHNUS KOHIIEHTPAILlUU pacTBOPOB 1

17 Pemrenue 3agau ¢ ucnoJib30BaHMEM MOHATUH ""MaccoBasi 10715 |

paCTBOpéHHOTO BCIICCTBA , MOJISIpHaA I(OHI_ICHTpaI_II/ISI"
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18 Knaccugukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB 1

19 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TEME 1
Kontponsnas padota no temam "Crpoenue atoma. [leproanueckuii

20 3akoH U [lepuonnueckas cucrema xumuueckux snemenTon . U. 1
Menpeneesa", "Ctpoenue Bemectsa. MHOroo6pasue BemecTs"
Knaccudukanus XuMIHUECKUX peaknii B HEOPraHnIeCcKOn 1

21 OpraHMYECKON XMMUU. 3aKOH COXPAaHEHUsI MacChl BELECTB; 3aKOH 1
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TTPU XUMUUECKUX PEAKITUIX

2 TerutoBbie 3¢ (heKTh XUMUYISCKUX peakuii. TepMoxuMudeckue |
ypaBHEHUS

3 Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUN U |
TEPMOXUMHUYECKUM YPABHCHUSIM

24 CKOpOCTh XMMHUYECKOH peaklny, €€ 3aBUCUMOCTb OT Pa3IMUHbIX |
¢akropoB. Karanus u katannzatopbl

25 ['oMoreHHbIE U TE€TEPOrEHHbIEC PEAKIIUN 1

26 [Tpaktuueckas padota Ne 1 mo teme "Brnusaue pa3nuuubix (pakTopoB 1
Ha CKOPOCTh XUMHUYECKOU peakinu"

27 OO6paTumble 1 HEOOpAaTUMBbIE peaklnu. XUMHUECKOe paBHOBECUE 1

)3 [TpakTrueckas padota Ne 2 o teme "Brnusaue pa3nuyHbiX (pakTopoB |
Ha I0JIOKEHUE XUMUYECKOTO paBHOBECUS "

29 DnexTponauTHyueckas auccoruanus. CUIbHbIE U C1a0ble AIEKTPOIUTHI. |
CreneHpb nUcCcOoIranun

30 HNonnoe npoussenenue Boapl. Cpesa BOJHBIX pacTBOPOB. Bomopoanbiii 1
nokasarens (pH) pactBopa

31 IM'maponns coneil. Peakiuuy, npoTekaronye B pacTBOPax JIEKTPOIUTOB 1

0 [IpakTrueckas padota Ne 3 o Teme "XUMHUECKHE PEaKIIUU B |
pacTBOpax IEKTPOJUTOB"

13 OKHCANTENbHO-BOCCTAHOBUTENbHBIEC peakiui. Baxknelme |
OKHUCJIUTETN U BOCCTAHOBUTEIH

34 MeTto 371eKTPOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca 1

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemenue 3a1a4 pa3auyHbIX TUTIOB 1

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1

38 CucremaTu3aiys U 0000IIeHHE 3HAHUI TT0 TeMe " XUMUYEeCKUe 1
peakuun"

39 KonTponpHast paboTa no Teme "XuMudeckue peakiuu" 1
[Tonoxxenune HemeraisioB B Ileproanyeckoi cuctemMe XUMHYECKUX

40 anemenToB J[. 1. MeneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. 1
Du3nYECKUE CBOKWCTBA HEMETAIIIOB

41 ANoTpomnus HeMETaJUIOB (Ha MpUMepe KUCIopoa, cepbl, hochopa u 1
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yriepoja)

42 Bonopon: nonydenue, puandeckie U XUMHYECKUE CBOMCTBA. [ uapus

43 l"anmorensr: HaxoxcnueHHe B IIPUPOJE, CIIOCOOBI MOTyUeHUsI, (prusnueckue
Y XMMUYECKHE CBOWMCTBA

m lNanorenoBoaopoasl. Baxuenime KucaopoacoaepxKanue CoequHEeHUs
raJloreHoOB

45 JlaGopaTopHbI€ U TPOMBIIINIEHHBIE CITIOCOOBI MOJYUYEHHUS TaJJOTEHOB.
[IpumeHeHne raloreHoB U UX COECAUHEHUI

46 [IpakTueckas padorta Ne 4. Pemenue skcriepuMeHTaIbHbIX 3aa4 10
teme "["amorensr”
Kucnopon: mabopaTopHbie 1 TPOMBIIIIEHHBIE CIIOCOOBI TTOJTYYESHHUS,

47 ¢uznueckue U xumuyeckue cpoiictsa. O30H. [Ipumenenue kucnopoaa u
030Ha. OKCUJIBI U IEPOKCUIBI

48 KonTpomnbHas paboTa (TeKylmuii KOHTPOJIb)

49 Pemrenne 3a1a4 pa3auyHbIX THIIOB

50 Cepa: HElXO)KlIeHI:Ie B MPUPO/JIE, CIIOCOOBI MOTyUYeHUs, (PU3ndecKue u
XUMUYECKHE CBOMCTBA

51 CepoBonopo, cyabdumbt

50 Kucnoponconepxkamue coenuaenns cepbl. OCOOEHHOCTH CBOCTB
CEpPHOM KHUCIIOTHI

53 [TpakTuueckas padota Ne 5. PermeHue sxcriepuMeHTaNbHBIX 33]1a4 110
teme "Cepa u e€ coenquHeHus"

54 A30T: HaX0Xk/I€HUE B IPUPO/JIE, CTIOCOOBI MOJTydeHus1, GU3NYECKUE U
XUMHUYECKHE CBONCTBA. AMMMAK, HUTPH/IBI

55 Kucnopoacoaepxaiue coequnenust a3ora. OCOOEHHOCTH CBOWCTB
a30THON KHUCIIOTBI

56 [IpuMeHeHue a30Ta U €ro COeqMHEHUH. A30THBIE yI00peHUs

57 ®docdop: HaxOXKIEHHE B IPUPOJIE, CHOCOObI MOTydYeHUs, (PU3rnuecKrue u
xumudeckue cBoiictBa. dochunbl u pochun

53 Oxcunsl hocdopa, dochopconepxamue kuciaotel. Conu pochopHoit
KHCITIOTBI

59 [Ipumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus

60 [IpakTuueckas padora Ne 6. Pemienue skciepuMeHTaNbHBIX 33124 10
teme "A30T u pocdop 1 ux coeMHEeHU"

61 VYrnepo: HaXxoXKIeHUE B MPUPO/IE, aJUIOTPOITHBIE MOIU(DUKAIINH;
(u3nuecKkrue u XMMUYECKUE CBOMCTBA, TPUMEHEHHUE

62 Oxcup yrnepona(Il), okeun yrnepona(IV), yronpHas Kuciora u €€ colu

63 Pemenue 3aaa4 pa3nyHbIX TUIIOB

64 Kpemuuii: HaxoxJIeHuE B IPUPO/IE, CIIOCOOBI MOJTyueHusl, GU3NIECKUE

1 XUMHUYECKHE CBOMCTBA
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65 Oxcup kpemuus(I1V), kpeMHUEBast KUCI0TA, CUIIMKATBI 1

66 [Ipumenenne kpeMHUs U ero coeuHeHui. CTEKII0, €ro MoJy4YeHue, 1
BH/JIBI CTEKJIA

67 Pewrenue 3aa4 pa3an4HbIX TUIIOB 1

68 Cucremaru3zanus u 0600mIeHue 3Hanuii mo teme "Hemeramsr" 1

69 KonTponsHas padora o teme "HemeTaysr" 1

70 AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOThl, KOPPEKIIUS OIITHO0K 1
[Tonoxenne metamios B [leproauyeckoil CUCTEME XUMHYECKUX

71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB 1
METaJIJIOB

7 O6uue ¢puznueckue cBoiicTBa MeTaioB. [I[pumeHeHre MeTalIoB B |
OBITY U TEXHUKE

73 CmnaBsl MetaioB. Kopposust MeTasmios 1

74 Pemrenne 3a1a4 pa3nuyHbIX TUIIOB 1

75 DNEeKTPOXUMHUYECKUHN Psijl HApsDKeHU MeTaiioB. OOmue crocoObl 1
MOJTy4eHUST METaJIOB
O6mras xapakrepuctuka MetaiioB IA-rpynmsr [Tepruogudeckoit

76 CUCTEMBI XUMHYECKHUX IEMEHTOB. HaTpuii v KaJmii: mogy4eHue, I
(buznyeckrue 1 XMuMHUYEeCKHEe CBOWCTBA, MIPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COeIUHEHUN
O6mras xapakrepuctuka MetayioB IIA-rpymnmer [lepuoanueckoit

77 CUCTEMBI XUMHYECKHUX IEMEHTOB. Maruuii ¥ KaJbLMii: MOJy4YEHHUeE, 1
(buznyeckrue 1 XuMUYeCcKre CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB
U UX COEIUHEHNN

78 JKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 1

79 AIOMHUHMI: TIOJTydeHue, (PU3nYecKue U XUMUYECKUE CBOMCTBA, |
MIPUMEHEHHE

20 AmboTepHbIe CBOWCTBA OKCHIA U TUIPOKCHIA ATFOMUHUSA, |
TUAPOKCOKOMILIIEKCHI aTIOMUHUS, UX IPUMEHEHUE

81 Pemenue 3a1a4 pa3auyHbIX TUIIOB 1

2 [IpakTuueckas padbora Ne 7. PemieHue skcriepuMeHTaIbHBIX 33124 10 |
TeMe "MeTailbl TJIaBHbIX OArpymn”

23 OO01as xapakTepucTuKa MeTaioB moOouHsix noarpymi (b-rpymm) 1
[Iepuoanueckoil cUCTEMbI XUMUYECKUX JIEMEHTOB

24 du3nueckue U1 XMMHYECKHE CBOMCTBA XpOMa U €ro COSANHEHUH, NX |
MIPUMEHEHUE

25 Baxueiimne coequnenus Mapranua. [lepmanranar kanusi, ero |
OKUCIUTEIbHBIE CBOWCTBA

26 du3nueckue 1 XMMUUYECKHE CBOMCTBA jKeJie3a U €r0 COeIMHEHUMN. |

HonyquI/Ie U NPUMCHCHHC CIIJIABOB 7KCJIC3a
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Ddu3nyecKre U XMMHUUECKHE CBOMCTBA MEIH U €€ COCIUHEHUH, UX

87 1
IIPUMEHEHHE

28 duznyeckre 1 XUMHUYECKHE CBOMCTBA IIMHKA M €r0 COCIUHECHUM, NX |
IpUMeHEeHHE. | MIPOKCOKOMIUIEKCHI IIMHKA

29 [Ipaktudeckas padora Ne 8. Pemenue skcriepruMeHTaIbHBIX 3374 110 |
teme "MeTaiibsl M0O0YHBIX MOArpyIHH"

90 Pemenue 3aaa4 pa3inyHbIX TUIIOB 1

01 O0600m1IeHre U cUCTeMaTH3aIs U3YYEHHOTO MaTepHala 1o TeMe |
"Meramibr"

92 Hrorosas koHTposbHasA paboTa 1

93 AHanus pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKLIKS OMIHOOK 1

04 Ponb xumun B o0ecrieueHun yCTOMUMBOTO pa3BUTHSI YEIOBEYECTBA. |
[ToHsiTHE O HAYYHBIX METOAAX MCCIIEI0BAHNS BELIECTB

95 HayuHnble npuHIMIBI OpraHu3aii XMMUYECKOT0 IPOU3BO/ICTBA. 1
[IpombInuieHHbIe CIOCOOBI MOTYYEHUS Ba)KHEUIITNX BEIIECTB

96 XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPeIbl U €ro MOCIEICTBUS 1

97 XuMUs 1 3I0pOBbE YEIOBEKA. JIEKapCTBEHHBIE CPENICTBA 1

98 Xumust umm. Pons xumun B obecrieueHnr MUIEeBOi 0€30MacHOCTH 1

99 KocMmernueckue u napdromepnsie cpeacta. beitoBas xumus 1

100 XuMUs B CTPOUTENLCTBE. BaxkHellne CTpOUTEIbHBIE 1 1
KOHCTPYKIIMOHHBIE MaTEpHUAJIbI

101 XUMUS B CEIBCKOM X035iicTBE. OpraHn4ecKkre 1 MUHEpaJIbHbIC 1
ynoopeHus

102 Cucremaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEACTABICHUM O XUMHYECKOW COCTaBIISIONMICH
€CTECTBCHHOHAYYHOW KapTHHBI MHPA, POJIM XUMUW B TIO3HAHUU SIBJICHHI
NpUposibl, B (OPMHUPOBAHUU MBIIUICHUS] W KYyJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHABHONW  TPpaMOTHOCTH,  HEOOXOIMMOW IS PEIICHHs
MPaKTUYECKUX 3a7ad M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 3/I0POBBIO U MIPUPOHOMN Cpejie

1.2

Brnagenne cucteMoll < XMMHMYECKHMX 3HAHMH, KOTOpas BKIOYAET:
OCHOBOIIOJIAT AFOIINE TIOHSITHS (Monexyna, BaJICHTHOCT,
ANIEKTPOOTPHUIIATENLHOCTbD, CTENEHb OKUCIICHHS, XUMHUECKasl CBS3b, MOJIb,
MOJISIpHAsE ~ Macca,  MOJIApHBIA  OO0BEM,  YIJIEPOJAHBIM  CKelerT,
(GbyHKIIMOHANBHAS rpymnna, paaukai, U30Mepus, H30MEpBHI,
FOMOJIOTUYECKHI  psill, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- H
a30TCOJIEpKaIlle COEeIMHEHUs, OHOJIOTUYECKH aKTHUBHBIE BEIECTBA
(yrneBompl, KUpBI, OETKH), MOHOMEp, TOJMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHMs); TEOpUM U 3aKOHbI (Teopus
XMMHUYECKOTO CTPOCHUS oOprannyeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XUMHH, (PAKTOJIOTHYECKHE
CBEICHMSI O CBOMCTBax, COCTaBe, TMOJIY4YeHHMH M  0€30MacHOM
UCIIOJIb30BAHNN BAKHEHIINX HEOPraHWYECKUX M OPraHUYECKUX BEILECTB

B 6LITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKa

1.3

ChopmupoBaHHOCTH YMEHUIA BBISIBIIATH XapaKTEePHbIE IPU3HAKU MMOHITHIA,
yCTaHaBIUBaTh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHUU COCTaBa, CTPOCHHS W  TPEBpAICHHIA

OPraHu4YCCKuX COCIMHEHU U

1.4

c(OPMHUPOBAHHOCTh YMEHUH HMCII0JIb30BAaTh XUMUUECKYI0 CUMBOJIUKY IS
COCTaBJIEHUS  MOJEKYIAPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTOI,
COKpall€HHOW) (GopMya OpraHMYecKMX BEIIeCTB M  ypaBHEHUH
XMMUYECKUX pEaKIMi, M3rOTaBIUBaTh MOJEIU MOJIEKYJl OpPraHUYEeCKHUX
BELIECTB JUIS WUIIOCTPAllMM UX XUMUYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

CdopmupoBanHOCTH YMEHHI yCTaHaBJIUBATh IIPUHAJIC)KHOCTD
HU3YUCHHBIX OPraHUMYCCKUX BCHICCTB IO HX COCTaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (rpymnme) coeAMHeHUH (YriieBoI0POIbl, KUCIOPO]
U a30TCOACPIKAINE COSAWHEHHS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS),

JaBaTh UM Ha3BaHUs MO cucteMarnyeckor HomeHkinarype (IUPAC)

1.5

ChopMupoBaHHOCTE yYMEHHUS ONPEICNIATh BUIbI XHUMHUYSCKOW CBS3U B

OpPraHUYECKUX COCAMHEHUSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHS MPUMEHSTE: MOJIOKEHUSI TCOPHUH CTPOCHHUS
oprannyeckux BemectB A.M. byrnepoBa st 0ObsICHEHUSI 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPAHEHHUS MacCChl

BCIICCTB

YrneBo1opoabl. Kucnoponaconep:xarue 151 a30TcoJIepxKaIme

OpPraHNu4€CKUC COCANHCHM . BBICOKOMOHeKy.]'If{pHBIe COCAUMHCHUS

2.1

CpopMHpOBAaHHOCT, YMEHUN TPUBOIUTH TPUBHAIBHBIC HA3BAHUS
OT/ACIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, TPOMUJICH, AaIleTUJICH,
STUJICHTJIUKONb, TIUIEepuH, GeHon, (opmanpaerun, aneTaabIeTHI,
MypaBbHUHAs KHCJIOTA, YKCYCHash KHCJIOTa, OJICMHOBAas  KHUCJOTA,
CTeaprHOBasi KHUCJOTa, TJIOKO3a, (PYKTO3a, Kpaxmall, IeJUI0II03a,

TJTUITAH)

2.2

ChopMHpOBAaHHOCT, YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢usnyeckne HW XHMHYECKHE CBOWCTBA THIMYHBIX IPEIACTABUTEIICH
pPa3IUYHBIX KJIACCOB OPraHUYECKMX BEMIESCTB (METaH, 3TaH, JTHIICH,
NpOINWIICH, ameTWieH, OyramueH-1,3, wetwnOyraaguen-1,3, Oensou,
METaHOJI, 3TaHOJI, AITHJICHIJIMKOJIb, TJUIEPUH, (EHOJ, aleTalbIerHI,
MypaBbHHAs M YKCYCHas KHCIOTBI, TIJIFOKO3a, KpaxMmaj, IeJIUII0J03a,

AMUHOYKCYCHasl KHCIIOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHA WUIIOCTPUPOBATH TCHECTHYCCKYIO CBA3b
MCKAY TUIITMYHBIMHU MpeaACTaBUTCILIMU Ppa3INIHbIX KJIaCCOB
OpraHU4YC€CKUX BCHICCTB YPABHCHHUAMU COOTBCTCTBYIOIIHNX XHMHUYCCKHUX

peaKIil C UCIOJIb30BAHUEM CTPYKTYPHBIX (POpPMYIT

24

ChopMupoBaHHOCTD YMEHUS XapaKTepru30BaTh VCTOYHHUKH
YTJIEBOJOPOJHOTO ChIpbs (HE(Th, MPUPOAHBINA T'a3, Yrojb), CHOCOOBI UX

r[epepa60TKI/I H IPAaKTUYCCKOC IPUMCEHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCTh YMEHUW BIa/IeTh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO IO3HAHUS, HCIOJIb3YEMBIX B XMUMHH TMPH U3Y4YECHUU

BCIICCTB n XUMHWYCCKUX SIBIICHUI (Ha6J'IIOI[CHI/IC, HN3MCPCHUC,
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OKCIICPUMCHT, MO[[CJII/IpOBaHI/IC), HUCIIOJB30BaTh CUCTCMHBIC XHMHUYCCKUC
SHaHUA JI MPUHATHA pemeHHﬁ B KOHKPCTHBIX KU3HCHHBIX CUTyalUIX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUCM

3.2

ChopmupoBaHHOCTE  YMEHHMH  COOMIOATh  TpaBWIA  IMOJIb30BAHUS
XUMHUYECKON TOCYI0M U JabOpaTOPHBIM OOOpPYIOBaHHUEM, a TaKXKe
IpaBWJIa OOpANIECHUS C BEIIECTBAMUA B COOTBETCTBHH C HHCTPYKIIUSIMH 10

BBITIOJIHCHHIO na60paT0pme XUMHUYCCKUX OIIBITOB

33

ChopMUpOBaHHOCTh YMEHHH TUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHA
OKCIIEPUMEHT (TIPEBPAIICHUSI OPTaHMYECKUX BEIIECTB IMPH HarpeBaHUH,
MOJIyY€HUE STUJIEHa M HU3Y4YEHHE €ro CBONCTB, KaUECTBEHHBIE pPEaKIIUU
OpPraHUYeCKUX BEIIECTB, JCHATypanus OCIKOB MPU HAarpEBaHHH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C IpaBUJIAMU TEXHUKU O€30MaCHOCTH
npu oOpallleHHu ¢ BelleCTBaMU U JIAOOPaTOPHBIM 000PYAOBAHHEM;
MPENICTaBIATh PE3y/IbTaThl XUMUYECKOTO KCIIEPUMEHTA B (OpMeE 3amlKcH
yYpaBHEHHH COOTBETCTBYIOIIMX pPEaKIuii M (HOpMYIHpPOBATH BBHIBOJBI Ha

OCHOBE 3THX Pe3yJbTaTOB

34

CpopMHUpPOBAHHOCTP YMEHHU TPOBOJIUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa peakliu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3

HCXOJHBIX BEILECTB WUJIM MPOIYKTOB PEAKIUH)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATh XMMHUYECKYIO
nH(pOopMaLIHIO, TTOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM

uHdopmaruu, cetb IHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHHMM cOOMIOAATh MpaBHJIa  SKOJIOTUYECKH
1eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYIOBOI NEATEIBHOCTH B LIETSAX
COXPAaHEHHUS CBOErO 3JI0POBbS U OKpPYKAIOLIEH NPUPOAHON CpPEIbl,
OCO3HAaBaTh  OMAaCHOCTb  BO3JCHCTBUS HA  JKUBbIE  OPraHHU3MBbI
OTpeNeNIEHHBIX OPraHMYECKHX BEIIECTB, MOHMMAas CMBICI MOKa3aTels
[NJK (mpeaensHO OOMYCTMMOW KOHIICHTPAIMH), MOSACHATH Ha MpHUMepax
CHocoObl YMEHBIICHHS U MPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS Ha

OPraHnu3M 4CJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
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TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenne cucrteMoOl  XMMUYECKMX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOLINE MOHATUS (XMMUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAs
000J104Ka aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIM AaTOMOB, MOH, MOJIEKYJIa,
BaJIEHTHOCTD, JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCICHUS, XUMUYECKast
CBS3b, MOJIb, MOJIIpHAsT Macca, MOJIAPHBIA O00BEM, KpHCTaIMYecKas
pemeTKa, THIIBI XUMHUYECKUX peaxiuii (OKMCIUTENBHO-
BOCCTAHOBUTENIbHBIE, 3K30- U HHAOTEPMHUYECKUE, PEAKUUH HOHHOTO
00MEHa), pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DICKTPOIUTAYECKAS
JUCCOLMALINS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peakiuy, XUMHYECKOE paBHOBECHE); TEOPHUM U 3aKOHBI  (TEOpHs
3JEKTPOJIMTUYECKON  guccormanumu, llepuonmuecknit  3akon ..
Menneneesa, 3aKOH COXpaHEHHUs Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMUH, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX,
cocTaBe, TOJYYeHMH U O€30MacHOM UCIMOJIb30BaHUM  BaKHEUIIMX

HCOPraHN4YCCKHX BCIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIbHOCTU YCJIOBCKA

1.2

ChopmupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHble TPU3HAKH U
B3aUMOCBS3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MIOHATHS IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKHUX BELIECTB U
X TIPEBpAIllCHUM; BBIABIATh B3aUMOCBA3b XHMHYECKUX 3HAHUM C
NOHATUAMM WM MPEACTABICHUAMM  JIPYIrUX  €CTCCTBEHHOHAYYHBIX

MPeAMETOB

1.3

BnageHnue OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHHUS BEUIECTB U
XMMHUYECKUX  SIBJICHUU (HAOMIOAEHWE, U3MEpPEHUe, OSKCIIEPUMEHT,

MOJICIIUPOBAHUE)

1.4

ChopmupoBaHHOCTh YMEHHI OMNpENENsITh BAJICHTHOCTb U CTEINEHb
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB B COCTMHEHUSIX PAa3IUYHOIO COCTaBa,
BUJ XUMHMYECKON CBs3M (KOBaJCHTHas, WOHHAs, MeTaJuInyecKas,
BOJOPOJHAs) B  COCIMHEHUSAX, THUIN KPUCTAIUIMYECKOW  PEIETKU
KOHKPETHOTO BEIIECTBA (aTromHas, MOJICKYIIIpHas, WOHHAS,

MCTaHHI/I‘ICCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPpCACIIATL XapaKTCP CpCAbl B BOAHBIX

pacTBOpPAX HCOPraHNUCCKUX COCIMHEHUIN

1.6

ChopmupoBaHHOCTh YMEHHS KJIACCH(UIIMPOBATH XMUMHUYECKHUE PEAKIIUU
MO Pa3jMYHBIM MpHU3HAKaM (YUCIYy U COCTAaBYy pEarupyroliux BeIIECTB,
TeroBoMy d3(dexTy peakuuu, HUIMEHEHHIO CTENCHeH OKHCIICHUS

9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, y4aCTUrO I(aTaJ'II/ISaTOpa)
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1.7

ChopMUpOBaHHOCTh YMEHUN COCTABIISATh YPABHEHHS PEAKLUH Pa3ITUUHBIX
THUIOB, TIOJHbIE U COKpAIIEHHBIC YPAaBHEHHs pPEaKIMid MOHHOTO oOMeHa,

YUUTBIBAS YCIOBUS, IIPU KOTOPBIX ATH PEAKLIUU UIYT A0 KOHIIA

1.8

ChopmupoBaHHOCTE yMEHUW TPOBOAMTH PEAKIMH, ITOJATBEPKIAIONINE
KAQUECTBEHHBI  COCTaB  PA3JM4YHbIX  HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTE YMEHHH pPACKPBIBATh CYIIHOCTh OKHCITUTEIIBHO-
BOCCTAHOBUTEIJIbHBIX PEAKIUNA MOCPEICTBOM COCTABJIICHUS 3JIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

CpopMHpPOBAHHOCT, YMEHUH  OOBSICHATH 3aBUCHUMOCTh  CKOPOCTH

XMMHUYECKON pPeaKklMH OT pa3Iu4HbIX (PaKTOPOB

ChopMHpOBaHHOCT, ~ YMEHUH  OOBSACHATH  XapaKTep  CMEIICHUs
XUMHUYECKOTO PaBHOBECHUS] B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUSA

(mpunnun Jle [aTtensbe)

OO6mrast 1 HeOpraHMJecKass XUMHUS

2.1

ChopMHpOBaHHOCT, yMEHHH pacKpbiBaTh CMbICH llepuomnyeckoro
3akoHa JI.1. MeHnneneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIILYIO,

O0OBSICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKIIMH

22

ChopMHpPOBAaHHOCT, YMEHHM XapaKTEPH30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX 31eMeHTOB 1—4 neprnonoB Ileproanueckoi cCTEMBI
xumudeckux aneMentoB J[.U. MenzaeneeBa, HCTIONb3Ys MOHATHSA «S-, p-, d-
JJICKTPOHHBIE  OPOUTANIN», «IHEPreTUYECKHEe YypPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHUYECKHUX DJIEMEHTOB M WX
COCIMHEHUN 10 TmepuogaM U rpynnam llepuomuyeckoit  cucTemsl

xuMuueckux 3aementoB [[.M. Mengeneena

2.3

ChopmupoBaHHOCTh yMEHMI XapaKTepu30BaTh (OMMCHIBATH) OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
NOJTBEPXKJIaTh  CYIICCTBOBAHUE  T'CHETHYCCKOW  CBS3U  MEKIY
HEOPraHUYECKUMHU BEIIIECTBAMHU c TIOMOIIBIO ypaBHCHUU

COOTBCTCTBYOIINX XUMHNYCCKUX peaKI_II/Iﬁ

24

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHABJIMBATb IMPUHAJICKHOCTD
HCOPraHNM4YCCKUX BCHICCTB II0 HUX COCTABY K OHpe,[[eJIéHHOMy KJIacCy
(rpynne) COCIUHEHUI (HpOCTHe BCIICCTBA — MCTAJlJIbl M HCMCTAJJIBI,

OKCHIbI, OCHOBAaHUS, KUCJIOTHI, an)OTepHBIe TUAPOKCU B, CO.]'II/I)

2.5

C(i)OpMI/IpOBaHHOCTB yMCHHf/'I HCIIOJIb30BATh XUMHWYCCKYIO CUMBOJIMKY IJIA

COCTaBJICHUA (bOpMyJ'I BCIICCTB U ypaBHCHI/II\/'I XUMHUYCCKUX peaxunﬁ,
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cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs
OT/IEIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii TIa3, YIJIEKUCIbIN Tas,

aMMHaK, raméHas HU3BCCTBD, HerameéHas HU3BCCTH, IUTHECBAA COJA, MUPUT U

Apyrue)

2.6

ChopMUpOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIHE
XMMHMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
HNOATBEPXKJaTh  CYIIECTBOBAaHME  T'€HETUYECKOM  CBSI3U  MEXAY
HEOpPraHUYECKUMHU BEIIECTBAMHU c MIOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBAHHOCTh, YMEHUU TUIAHUPOBATH W BBITIOJHATH XUMHUYECKUN
IKCIIEPUMEHT (pa3lio’KeHUEe TEepPOKCHIa BOAOPOJa B TMPUCYTCTBUU
KaTajau3aTopa, OINpEIENIEHUEe Cpellbl pPacTBOPOB BELIECTB € IMOMOUIBIO
YHHMBEPCAIbHOTO WHJMKATOPA, BIUSHUE pa3IMYHbIX (AKTOpPOB Ha
CKOPOCTh ~ XHMHYECKOW  peakIMd, peakiuu HOHHOro  OoOMeEHa,
KaueCTBEHHbIE peakluu Ha Ccynb(ar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHMUs, PCIICHHUE OJOKCICPUMCHTAJIBbHBIX 3aaad II0 TEMaM
«Metamtely U «Hemetauib») B COOTBETCTBHHM C INPAaBHJIAMH TEXHUKH
0e30macHOCTH MpHU OOpalleHud C BEHIeCTBAaMHU M JIAOOPATOPHBIM
000pynOBaHNEM; TIPEACTABIATh PE3yIbTaThl XUMHUUYECKOTO IKCIIEPUMEHTA
B (opme 3amuMcu  ypaBHEHHH  COOTBETCTBYIOIIMX  pEAKIMA U

(hopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTaTOB

2.8

ChopmupoBaHHOCTh ~ yMEHUH  coOMOgaTh  MpaBWila  TOJB30BaHUS
XMMHUYECKON Tocyaod U J1ab0OpaTopHBIM O0OpYyIOBaHHEM, a Takke
npaBuiia oOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSIMHU I10

BBITIOJIHEHHIO J'Ia60paT0pHI)IX XUMHWYECKHX OITIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE MPOLECCHI,
JeKalde B OCHOBE IPOMBIIIJICHHOTO IIOJYYEHUsS CEPHOM KHCIOTHI,
aMMHuaka, a Takke C(HOPMHUPOBAHHOCTh MPEICTABICHUNA 00 OO0mmx
HAy4YHBIX MPHUHIMIAX ¢ OKOJOTHYECKUX MpobjeMax XUMHUYECKOTO

IIPpOU3BOJACTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

ChopMUpOBaHHOCTh MPEJACTABICHUA O XHMHUYECKOH cocTaBistoIei
€CTECTBEHHOHAYYHOH KapTUHBI MUpA, POJIM XHMUHM B MO3HAHUU SIBICHUI
npupobl, B (OPMUPOBAHMM MBIIICHUS W KYJIbTYphl JMYHOCTH, €&
(YHKUMOHATBHOH ~ TI'PAaMOTHOCTH,  HEOOXOAMMOW  JUIsl  pelleHUus
MPAKTUYECKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOMN Cpejie
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3.2

ChopmupoBaHHOCTE YMEHUN KPUTHYECKHA AHATU3UPOBATH XUMUYECKYIO
nH(pOPMAIINIO, TIOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM

KOMMYHHMKAIUH, ceTb IHTEpHET U 1pyrue)

33

ChopmupoBanHOCTE yMEHUH  cOONMIOAATh TpaBUjIa  DKOJIOTHYECKU
11e51€c000pa3HOro MOBEACHUS B OBITY U TPYAOBOW AEATEIBHOCTU B LENSIX

COXpaHEHUs CBOETO 370POBbs U OKPYKAIOIIEH IPUPOIHOM CPEIbI

34

Oco3HaBaTh ~ OMACHOCTh  BO3JCUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [IJIK, noscHate Ha
npuMepax CcrnocoObl YMEHBIIEHUS € TPEAOTBPAIICHUS HX BPEIHOTO

BOSHGﬁCTBHﬂ Ha Opraiu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH YMEHUI MPOBOJUTH BHIYMCIEHUS C UCIIOJIB30BAHUEM
MOHATHS «MaccoBast J0JIsl BELIECTBA B PaCTBOPE», 00bEMHBIX OTHOILIEHUMN
ra3oB IIPU XUMUYECKUX PEaKIUIX, MAcChl BEIIeCTBAa UM 00bEMA ra30B MO
U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce MM OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B pEaKLUMU BEIIECTB, TEIJIOBOro 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, NPEBpAIICHUs U

COXpPaHCHUA SHEPIrun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHUH

1.1

[Ipenmer opraHnyeckod XHMHUU: €€ BO3HUKHOBECHHE, PA3BUTHE M 3HAYCHHUE B
MOJIyYYCHUU HOBBIX BEIIECTB M MaTE€pUAOB. Teopus CTPOCHUS OPraHUYECKHX

coemuaeHnit A.M. ByriepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyNabl OpraHMdeckux BemiecTB. ['omosorusi, u30OMepHs.
XHUMHUYECKas CBSI3b B OPTraHMYECKUX COCAUHEHUSX — OJIMHAPHBIE U KPATHBIC CBS3U.

[IpencraBnenue o KinaccupuKay OPraHnYECKUX BEIECTB

1.3

Homenknartypa opraHuyecKkux COEOUHEHHUH (CHUCTeMaThyecKas) W TPHUBHAJIbHbIE

Ha3BaHMS BaKHEHIITNIX Hp@}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHUX BCUICCTB

YreBo10po bl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUN pAx. MeTaH u 3TaH — ImpocTenine
MIPE/ICTAaBUTENIN  QJIKAaHOB: (U3MYECKHMEe U XMMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUS U FOpeHI/IH), HaX0XXIACHUEC B IIpUPOAC, ITOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTMYECKHH pPAA. OTWIEH W MPONWICH —
MpOCTENIINE MPEICTABUTENN aJKEHOB: (U3WYECKHME U XMMHUYECKHE CBONCTBA
(peakuuu  TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THApPATallUM, OKHCIEHUS U

MOJIMMEPHU3ALNH ), TTOJIyYeHUE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 wu  MertunOyraaweH-1,3: cTpoeHHe, BaKHEHUIINE
XUMUYECKHE CBOWCTBa (peakmus mnojuMmepusamuu). [lodydeHne CHHTETHYECKOTO

KaydyKa U pe3uHbI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUA, TOMOJIOTHYECKUI P AneruneH —
Ipo CTEHIINH NpEACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (bI/I3I/I‘ICCKI/Ie u
XUMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, T'aJIOTCHHUPOBAHUA, THMJApaTalluu,

rOpeHI/Iﬂ), MOJIYYCHUC U IPUMCHCHUC

2.5

Apensbl. benson: cocras, cTpoeHue, pU3NUECKUe U XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUs), MOJTyYeHHE M MpPUMEHEHHe. TOoJIyoJd: COCTas,
CTpoeHue, (hU3MYECKHe M XHUMHYECKHE CBOMCTBA (peaklUU TaJoreHUPOBAHUS H
HUTPOBAHHUA), TOJTYyYeHHE U TpUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTmueckas

CBA3b MCXKIY YTIJICBOAOPOAaMH, MIPUHAJTICIKAIIIUMHU K PA3JIMYHBIM KiIaCCaM

2.6

[IpupoiHBIE MCTOYHHMKH YIJI€BOJOPOAOB. IIpupoaHbIil ra3 U MOMyTHbIE HETSIHBIE
ra3el. Hedte u e€ mpoucxoxkaenune. CrocoObl nepepabOTKH HEPTHU: MEpEeroHkKa,
KPEKUHI (TepMUYECKHUH, KaTaauThdeckuil), muponu3. IIpomaykTsl mnepepaboTKu

He(bTI/I, HUX MPUMCHCHHUC B IIPOMBIIUICHHOCTH W B 6I>ITy. KamenHbIit yrojib "
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MPOIYKTHI €ro nepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCJMHCHHS

3.1

[IpenenpHbIe OTHOATOMHBIE CHUPTHI. METaHOT W 3TAaHOJ: CTpOeHue, (pusnyeckue u
XMMHMUYECKHE CBOMCTBA (peakUuu ¢ aKTUBHBIMM METaJUIaMHU, rajoreHOBOJOPOaMH,
ropeHue), INpuMeHeHue. BoJoponaHble CBSI3M MEXIAY MOJIEKYJIaMHU CIIMPTOB.
JleiicTBMEe METaHOJA M 3TAHOJIA HAa OPraHU3M 4eloBeKa. MHOroaTOMHBIE CIIMPTHI.
OTWICHTIUKONb ¥ TIMIEPUH: CTpOCHHUE, (pu3ndyeckue M XUMHUYECKHE CBOKCTBA
(B3auMozelcTBUE €O IIEJIOYHBIMM MeETaJlJIJaMM, KadeCTBEHHAs peakluus Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue

TIMHOCPHUHA U OTUJICHI IMKOJIA

3.2

®deHoJI: CTPOCHHUE MOJIEKYIbI, (PM3UYECKUE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH

¢enouna. Ilpumenenue gpenomna

3.3

Anpaerunsl U KeToHbl. DopmanbAeTHl, aleTANbIACTHI CTPOCHHE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHUCJICHHS M BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxiun), noy4eHue u NpuMeHeH e

34

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAs H YKCyCHas
KHCJIOTBI: CTpO€HHUE, (PU3NUECKHEe W XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KHCIIOT, peaKius dTepudukanun), mojaydeHue u npumeHenne. CteapruHoBas
Y OJICMHOBAs! KMUCIIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblila KaKk

COJIM BBICHINX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CnosxxHple 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. Kupel. ['maponus xupos. IlpumeHenue >xupoB. buosormueckas poiib

KUPOB

3.6

VYrieBoapl: cocTaB, KiIacCH(PUKALUS YrIeBOJIOB (MOHO-, - M IOJHCAXapHbl).
['moko3a — mpocTedmmii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJIBI,
(bu3uYecKue U XMMHUYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHAYHBIM PacTBOPOM Okcua cepedpa(l), BocctaHoBIEHUE, OpOKEHUE
IJIFOKO3bl), HAaxOXKJIEHWE B TMPUPOJIE, IPUMEHEHHEe, OWOoJOrHYecKas poJb.
®ortocunTe3. PpykTo3a Kak H30MEp TIIOKO3bl. Kpaxmanm u 1meuiono3a Kak
npupoAHsie monaumepnsl. CTpoeHHe Kpaxmana U IHeUIo03bl. DPu3nvecKkue u

XHUMHYECKHE CBOMCTBA Kpaxmajia (FI/I,I[pOJ'II/I3, Ka4CCTBCHHAA pCaKIus C I/IOI[OM)

A3OTCOI[Cp)KaH_II/IC OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(bOTepHBIe OpraHn4eCKuc COCIUHCHU. dusnueckue u
XHUMHUYECKHE CBOMCTBA aMHHOKHCJIOT (Ha IMpuMepe FHI/IHI/IHa). buonorungeckoe

3HaYE€HUE aMHHOKUCIOT. Ilentuabl

4.2

benku kak MMPpUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCIUHCHMUA. HepBI/I‘{HaH, BTOpHUYHAas

U TpeTHYHas CTpyKTypa OenkoB. XHUMHUECKHE CBOICTBa OEIKOB: THJIPOJIU3,
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ACHaTypalusd, KAYCCTBCHHBIC PCAKIIUU HA OcnKu

BbicOKOMOJIEKYISIPHBIE COETMHEHMS

5.1

OcCHOBHBIE TMOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3ALUU, CPEIHAsS MOJEKYJspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYISPHBIX COEIMHEHUN —

moJMmMepu3alnuAa U NOJIMKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE ~ METOJIbl  M3YYEHHUs BEIIeCTB M UX IPEBPALICHUIA:
03HaKOMJIEHHE ¢ oOpa3uamMu IpUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTnyeckne OCHOBBI XUMUHU

1.1

XUMUYEeCKUH 31eMeHT. AToM. Slapo aToma, M30TOMBI. DJEKTpPOHHAas 000JI0YKa.
DHEpPreTUYecKue ypOBHH, MOAYPOBHU. ATOMHBIE OpOWTANH, §-, p-, d-DIIEMEHTBHI.
OcoOeHHOCTH pacIpe/ielieHUs] 3JIEKTPOHOB IO OpOUTalsAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(UTYpallHs aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuogmyeckas cucrema XUMUYECKUX 37eMeHTOB J[.U.
MenneneeBa. CBsA3b mnepuoauyeckoro 3akoHa u lleprognyeckodl CUCTEMBI
xuMuueckux snemeHtoB .M. MenzeneeBa ¢ COBpPEMEHHOW TEOpHEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MCHEHHS CBOWMCTB XUMHUYECKHX ODIIEMCHTOB U
00pa3yeMbIX MMM TMPOCTBIX M CIIOXHBIX BEIIECTB IO TPYIIaM € IEPUOIAM.

3HadeHHe MEPUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

1.3

Crpoenue BemiecTBa. XuMHUecKas CBS3b. Buabl XuMuyeckoil cBs3H (KOBaJleHTHAS
HEMoJIApHAs W TOJIsIpHAasi, MOHHAs, MeTayuinueckas). MoHbI: KaTHOHBI U aHUOHBIL.
MexaHu3mbl 00pa3oBaHHA KOBAJIGHTHOM XWMHUYECKOW CBsi3M (OOMEHHBIM U

JIOHOPHO-aKIETITOPHBIN). BogopoaHast CBs3b

1.4

BaneHTHOCTE. 9J'IeKTpOOTpI/H_IaTCJ'II>HOCTB. CreneHp OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO W HEMOJICKYJISAPHOTO CTPOCHUA. 3aKOH IIOCTOSHCTBA
CcOCTaBa BellecTBa. THIIBI KPpUCTAJTNIMICCKUX peH_IéTOK. 3aBUCHMOCTh CBOMCTBA
BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘l@CKOfI peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX CUCTCMaAX.

HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI. MaccoBas 1071 BEIIEeCTBA B pacTBOpeC

1.6

Knaccn(pm(aum[ HCOPraHNYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB

1.7

Xumnueckas peakuus. Kinaccupukaiyss XaMU4eCKUX peakivii B HEOpraHMYecKol 1
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OpFElHPI‘-ICCKOfI XUMHUU. 3aKOH COXpaHCHHUA MACChl BCHICCTB, 3dKOH COXpPaHCHHUA H

IpeBpalliCHUs SHCPIrUun Npru XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peakiui, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMudyeckoe paBHoBecue. MDakTopsl, BIMSIOLNIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. IIpunnun Jle [larense

1.10

OnekrponuTrueckas auccormanug. CuibHble W ciabble anmekTposnuthl. Cpena
BOAOHBIX PACTBOPOB BCIICCTB: KUCJAA, HCfITp&J'IBHBJI, mIcJIouHast. PCaKIII/II/I HOHHOT'O

oOMeHa

1.11

OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE pCaKknuuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenne HemertaiioB B Ilepnoanueckoil cucreMe XHMHYECKHX
anemenToB JI.M. MenneneeBa M OCOOEHHOCTH CTpPOEHHS aTOMOB. Du3nyeckue

CBOMCTBAa HEMETAJIOB. AJUIOTPONHUS HEMETANIOB (Ha MpUMEpe KHUCIOPOAA, CEpHI,

dbocdopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEWIMX HEMETAUIOB (TajJOTeHOB, CEphbl, a30Ta,
docthopa, yrmepoma W KpeMHHS) W WX COCOUHEHWH  (OKCHJIOB,
KHCIIOPOJACOAEpKAIIUX  KHUCIOT, BOJOPOJIHBIX coenuHeHwit). [Ipumenenue

BAOXKHEHIINX HEMETAJIOB U UX COEIUHEHNN

2.3

Mertamnel.  Ilomoxenune wmeramnoB B Ilepromnueckoil cucteMe XUMHYECKHX
anemenToB [[.M. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JO0YEK
atoMoB MetayioB. OOmue Qusnueckue cBoiictBa MeTauioB. CruiaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HAPSHKEHUH METAIIIIOB

24

XHWMHUYECKUE CBOWCTBA BAXHEUIIUX METAUIOB (HATPUM, KAJIMH, KaJdbIlMi, MarHuH,
QTIOMUHHMM, [MHK, XpPOM, JKe€JIe30, MeAb) M HUX coeauHeHui. OOmme crocoOsb

IIOJIYYCHHA MCTAJLIIOB. HpI/IMCHeHI/IC MCETAaJJIOB B 6BITy 1 TCXHHUKC

2.5

I'eneTnyeckas cBs3b HCOPraHU4YCCKUX BCHICCTB, IMPHHAMJICIKAINX K pPa3/IMdYHbIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponr xumMuum B o00ecIeUeHUH BKOHOFI/I‘leCKOfl, SHCPFCTHHGCKOﬁ U TIMIIEBOH
6630HaCHOCTI/I, pPa3sBUTHU MCIAUIMHBI. Ilonsatue o HAayY4YHBIX MCTOHAaX IIO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKI_II/Iﬁ

3.2

HpeI[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX HNPHUHOUIIAX IMTPOMBIINIJICHHOTO TIOJYYCHHUA
BaXHEMIIINX BeEIeCTB. YUelIoBEK B MHPE BCUICCTB W MAaTCPHAJIOB!: BaKHEHIIIHE
CTPOUTCIIbHBIC MAaTCpHaAJIbl, KOHCTPYKIMOHHBIC MATCPpUAJIbI, KpaCKH, CTCKIIO,
KEepaMuKa, MaTCpualibl I OJSJICKTPOHUKH, HAHOMATCpHAJIbl, OPraHUYCCKUC U

MUHEepalbHbIe y100peHus
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33

XuMusT U 3I0POBBE

YCJIO0BCKaA:

paBuiIa

HCIIOJIb30BaHUA

JICKApCTBCHHBIX

MpernapaToB, MpaBwiia 0€30MaCHOTO MCIOJIB30BaHUS TPErapaToB OBITOBON XUMUU B

HOBCEIHEBHOU KU3HU
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOWM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATalOIIMe MOHATHS (XUMUYECKHM D3JIE€MEHT, aToM, H30TOIIbI,
AJIEKTPOHHAsT 000J0YKa atoma, §-, p-, d-dJIEKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHO€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa, BaJICHTHOCTD,
ANIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XMMHUYECKasl CBA3b (O- U T-
CBS3b, KpaTHble  CBSI3M), TUOpUIM3alusl  aTOMHBIX  opOuTaiei,
KpUCTAJIJINYECKasi pemérka, MoJb, MOJISIpHAs Macca, MOJISIPHBIN 00BEM,
MOJISIpHAsi KOHIIEHTpAlMsl, pacTBOPbI (MCTHUHHBIE, AUCIIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHI, YIIIEPOJIHBIM  CcKeJeT, (yHKIMOHaJIbHAs TpyImia,
paaukal, HW30Mepbl, CTPYKTypHas Qopmyiaa, u3zomepus (CTpyKTypHas,
reomeTpuyeckas (LUc-, TPAHCU30MEPHsI), TOMOJIOTUYECKUN PsiJl, TOMOJIOTH,
YTJIEBOAOPOIbI, KUCIOPOI- M a30TCOAEPIKALIUE COETUHEHNS, OMOIOTUUECKH
aKTUBHBIC BellecTBa (YIJIEBOMBI, JKUPBI, OCJKH), MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHbIE COEOUHEHUS, KPEKHUHT,
PUGPOPMHUHT, TUIIBI XUMUYECKUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE, IK30- U 3HIOTEPMUYECKUE, PEAKIIMY HOHHOTO 0OMeHa,
rOMO- M TeTeporeHHble, oOpaTHUMble M HEOOpaTUMBbIE), pPacTBOp,
JIEKTPOJIMUTHI, HEANIEKTPOJIUTHI, JEKTPOJIUTHUYECKAS TUCCOLUALIMS, CTEIIEHb
JUCCOLIMALINY, OKHMCIUTEIb, BOCCTAHOBUTEb, 3JEKTPOJIU3, CKOPOCTb

XUMHYECKOM pCaKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB
AM. byrneposa, TEOpUs ANEKTPOJIUTUUECKOI JUCCOLMAINHY,
[Tepuoguueckuit 3axkon J[.M. MeHnneneeBa, 3aKOH COXpPaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK XUMHHU, MHPOBO33PEHUYECKHE
3HAHHUs, JIEKAIIUE B OCHOBE MOHMMAHUS INPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBJIEHUN, COBPEMEHHBIE ITPEACTABICHUS O CTPOEHUHU BELECTBA

Ha aTOMHOM, MOJICKYJISIDHOM U HAJIMOJICKYJISIDHOM YPOBHAX

1.3

IMPEACTABJICHHUA O MEXAaHU3MaX XUMHUYCCKUX peaKHHﬁ, TCPMOANMHAMHUYCCKUX
U  KHHCTUYCCKHUX 3dKOHOMCPHOCTIAX HUX MPOTCKAHHUA, O XHMHUUYCCKOM

PaBHOBCCHHU, JUCIICPCHBIX CUCTCMAaX
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1.4

(akToNOrMYecKue CBEIEHUST O CBOWCTBAX, COCTaBe, TONYYCHHH H
0e301acHOM HCTIOJIb30BAaHUH BOKHEHIITUX HEOPraHUYECKHUX u

OpPraHNYeCKUX BEUIECTB B OBITY U MPAKTUYECKON EATEILHOCTH YEIOBEKa

1.5

oOlIue HaydHble NPUHLMIBI XUMUYECKOTO IMPOM3BOJACTBA (Ha NpUMEpe

IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHaKa, METaHOJIa, epepadOTKu HEPTH)

ChopmMupoBaHHOCTH YMEHUY BBISBIISTH:

2.1

XAPAKTCPHBIC MNPU3HAKU W B3aMMOCBA3b HM3YYCHHBIX HOH?[TI/Iﬁ, MIPUMCHATH
COOTBCTCTBYIOIIMEC TIIOHATUA TIIPU OIMMCAHUHU CTPOCHUSA U CBOWCTB

HCOPraHNM4YCCKUX U OPraHNYCCKUX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUH C TIOHATUSAMH U TIPEACTABICHUSIMHU
IPYruX TPEeIMETOB s 00Jjiee OCO3HAHHOTO TMOHUMAHUS M OOBSICHEHUS

CYITHOCTH MAaTCpHUAJILHOTO CIMHCTBA MHpa

CdopMHUpPOBAaHHOCTH YMEHHS UCIIOTH30BATh:

3.1

HAaMMCHOBAaHUA  XUMHUYCCKUX COC}II/IHeHI/Iﬁ MCKIAYHApOOAHOT'O COr03a
TeOpeTquCKOﬁ n HpHKJIaJIHOfI XUMHU U TPUBUAJIBHBIC HAa3BaHWA BCUICCTB,
OTHOCAINUXCA K H3YYCHHBIM KJlacCaM OPTraHMYCCKHUX W HCOPraHMYCCKUX

CoeqUHEHNN

32

XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBlieHUS (OpPMYNI HEOpPraHMYECKUX
BEILECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U

CKEJIETHBIX) (hOPMYJT OpraHUYECKHUX BEIIECTB

CdopMHpOBaHHOCTH YMEHHS KIACCU(UIIUPOBATD:

4.1

HCOPraHn4eCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA U

KPUTCPUHN OJIA KJ'IaCCI/I(bI/IKaI_II/II/I N3y4acMbIX XUMHUYCCKHUX 0OBEKTOB

4.2

OPraHn4cCKUC BEIIECTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHUA U KPUTCPHUU

JJIA KJ'IaCCI/I(bI/IKaHI/II/I HU3Yy4aC€MbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 Pa3JIMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pearupyrommx BCIICCTB,
TCIIJIOBOMY 9(1)(1)CKTy PCaAKIUH, U3SMCHCHULIO CTeleHed OKUCIICHUS 3JICMCHTOB,

00paTUMOCTH PEAKIINH, YIACTHIO KaTaIl3aTopa)

ChopMUPOBaHHOCTb YMEHHSI XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) U MOHOB XMMMYECKHX
aneMeHToB 1 — 4 nepuonos [lepuoanueckoii cucremsl .M. MenneneeBa u
UX BAJICHTHBIE BO3MO>KHOCTH, HCIIOJIb3YSl NMOHATHUS §-, p-, d-DIEKTPOHHBIE

Op6I/ITaJ'II/I, OHEPTCTUYCCKHUEC YPOBHU

C(I)OpMI/IpOBaHHOCTB YMCHHUA OOBSACHSATH 3aKOHOMCPHOCTH H3MCHCHUA
CBOMCTB XMMMYECKHUX DJJEMEHTOB H O6p83yeMBIX UMM COCIMHEHHU MO

NepuoiaM U rpymnmnam
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ChopmMupoBaHHOCTE YMEHHUS COCTABIISATh YPABHCHUS XUMUYECCKUX PEaKIIHiA

’ Y PACKPBIBATh MX CYINTHOCTD:
71 OKHCJIUTEITLHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEACTBOM COCTABICHHS
' AJIEKTPOHHOTO OaJlaHCa ATHX PeaKIUi
YpaBHEHUS pEaKIUi pa3MYHBIX THIIOB; IIOJHBIE ¥ COKPAIIEHHBIC
7.2 yYpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYUTBIBAsl YCIIOBHS, MPH KOTOPHIX
9TH peakluy UAYT 10 KOHIIA
73 peaKiui THIPOIH3a, peakuuid KOMIUIEKCOOOpa3oBaHHS (HAa TpuUMepe
' TUIPOKCOKOMITICKCOB IIMHKA ¥ aJTFOMUHUS )
8 CpopMHpPOBAHHOCTH YMEHHS TIOATBEPKIATH:
Ha KOHKPETHBIX TIPUMEpaxX XapakTep 3aBUCHUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH  OpPraHWYECKHX COCJIWHEHWH OT KpaTHOCTH U THUIA
8.1 KOBAJICHTHOW CBSI3U (G- M T-CBSI3M), B3aHMHOTO BJIIUSTHUS aTOMOB W TPYIIIT
aTOMOB B MOJICKYyJIaX, a TakKe OT OCOOCHHOCTEH peau3allii pa3IuIHbBIX
MEXaHHU3MOB TIPOTCKAHUS peaKIIni
8.9 XapaKTepHbIC XHMHYECKHE CBOHCTBA BEIIECTB COOTBETCTBYIOIIMMH
' IKCIIEPUMEHTAMH W 3aIUCSIMHU YPABHEHUH XUMUICCKUX PEAKIIHIA
ChopmMupoBaHHOCTh YMEHHSI XapaKTepHU30BaThb COCTAaB U BaKHEHIIHE
CBOMCTBA BEIIECTB, MPUHAAICKAIIUX K OMPEeNIEHHBIM KlaccaM U TpyInnam
9 coeluHEHUN  (IMpPOCThle  BEIIECTBA, OKCHUABI, THAPOKCHIBI,  COJIH;
yIJI€BOJOPOIbI, MPOCThIE 3(PUPBI, CIUPTHL, (EHONbI, aabAECTHAbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTBI, CJIOXHBIE OS(UPBIL, KUPbI, YIrIEBOJbl, AMHUHBIL,
AMUHOKHCIIOTBI, OSITKH)
ChopmMupoBaHHOCTh YMEHHS MPOBOJUTH PACYETHl 1O XUMHYECKUM
10 dbopMynaM U ypaBHEHHUSM XHMHUYECKUX pPEAKUUH C HCIOIb30BAHHEM
(bu3MYECKUX BETMYHH:
Mmacchl (00bEMa, KOMYEeCTBa BEIIECTBA) MPOAYKTa PEaKlUU, €CIM OJHO U3
10.1 HCXOJHBIX BEIIECTB JaHO B BHJE pacTBOpa C ONpeAeNEHHOW MacCOBOM
J0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )
10.2 MacCOBOM WK 00BEMHOM 10JTH, BHIXO/1a MPOAYKTa PEAKIIMH
10.3 TETI0BOro 3 dekra peakuit
10.4 00BEMHBIX OTHOLICHHIA I'a30B
10.5 M0 HAXOXKJCHUIO XUMUYECKOU (DOpMYITBI BEIIECTBA
Bnanenue cucremoll 3HaHMM O METOJAaX HAYYHOIO IIO3HAHUS SBJICHHUM
11

Oprupoabl, UCIOJIB3YECMbIX B CCTCCTBCHHBLIX HAyKaX U YMCHHUC NPUMCHATH

OTU 3HAHUA TIIPU IOKCICPUMCHTAJIBHOM HCCIICAOBAHUN BCIICCTB U UJIA
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OOBACHEHHS XHUMHYECKUX $IBJI€HI/II>'I, HMeromux MECTO B IPUPOAC,

HpﬁKTH‘-IGCKOfI JACATCIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOI;'I KU3HHU

12

CdopMupoBaHHOCTH YMEHHSI PUMEHSTH (MCIOIH30BATh) 3HAHUS O COCTABE U
CBOMCTBAaX BEUIECTB JUIi  OKCIEPUMEHTAJIbHOM IPOBEPKU  TMIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEW IIPOTEKaHHWsI XUMUYECKUX peakuud u
IPOTHO3UPOBAHMUSI  BO3MOXKHOCTEM  HMX  OCYILIECTBJICHHUS; CHUCTEMHBIE
XMMHUYECKUE 3HaHUS Ui OOBACHEHHMsS] U IPOrHO3MPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBEHHOHAYUHYIO NPUPOIY; U1 MPHUHITUS I'PaMOTHBIX

pelieHwuii mpoOieM B CUTYaIIUsIX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAHHOCTh YMEHHUS IUJIAHUPOBATh U TMPOBOJAUTH XUMUUYECKHUM
OKCIIEPUMEHT (TMOJy4YeHUEe W H3yYeHHWE CBOWCTB HEOPraHWYECKUX U
OpPraHMYeCKUX  BEIIECTB, KAaYeCTBEHHBIE PEAKIMH  YIJIEBOJOPOIOB
Pa3MYHBIX KJIACCOB W KHCIOPOJICOACPKAIINX OPraHUYeCKUX BEIIECTB,
PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4 11O pacliO3HaBaAHWUIO HCOPraHUYCCKUX
U OpraHMYeCKHX BEIIECTB) C COONIOIGHHEM TpaBuil 0O€30MacHOro
oOpallleHHss ¢  BelleCTBaMU U JJTAOOpaTOpHBIM  00OpPYIOBaHUEM;
(dhopMyTHpOBATh IENN UCCIENIOBAHUS, MPEICTABISATh B Pa3IMIHON (Gopme
pe3ylbTaThl  AKCIIEPUMEHTa,  aHAIW3UpOBaTh W OICHUBATh  HX

AOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh YMEHHSI OCYIIECTBISITH IIeJICHAINIPABICHHBIN ITOWCK
XUMUYECKOW MH(OpPMalMKA B Pa3IMYHbIX MCTOYHWKAX (HAaydyHas U ydeOHO-
Hay4Hasl JIUTEpaTypa, CPeJCTBa MaccoBOM HMH(pOpMaIuH, ceTh VHTepHET u
Ipyrue), KPUTUYECKH  aHAJIM3HPOBaTh XHMHUYECKYI0  HH(popmammio,
nepepabaTbiBaTh €€ M HCIIOJIb30BaTh B COOTBETCTBHHM C IOCTAaBIICHHOW

y4eOHOM 3a1aueit

15

CdopmupoBaHHOCTH YMEHHSI TPOrHO3UPOBATh, aHATM3UPOBATh U OLIEHUBATD
UHGOPMALIMIO C TO3ULHUN HKOJOTHYECKOW Oe30MacHOCTH MOCIEICTBHIMA
OBITOBOM W TMPOU3BOJCTBEHHOW JEATENILHOCTH UYEJIOBEKa, CBS3aHHOU C
nepepaboTKo# BemecTB; chOPMUPOBAHHOCTh YMEHUN OCO3HABATH OMACHOCTD
BO3JCUCTBUSl HA JKUBBIE OPraHU3MbI ONPEICTIEHHBIX BELIECTB, MMOHUMAS
CMBICI TIOKa3aTens IpeebHON TOMYCTUMOM KOHIIEHTPAIlUH, U TOSACHATh Ha
npuMepax CrocoObl YMEHBIIEHUS W TPEJOTBPALICHHS WX BPEIHOTO

BO3JICMCTBUS Ha OpraHu3M 4€JI0OBCKa
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

TeopeTnyeckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas MOJENb CTPOCHHS aroMa. Pacmpenenenue
OJICKTPOHOB IO SHEPICTUYCCKHUM YPOBHAM. KﬂaCCI/I(l)I/IKaHI/ISI XUMHNYCCKHUX 3JICMCHTOB.
OCOOCHHOCTH CTPOCHHS DSHEPreTUYECKHX YypPOBHEH aTOMOB (s-, p-, d-dJIEMEHTOB).
OcHOBHOE M BO30YKAEHHOE COCTOSIHUSI aTOMOB. DIIEKTPOHHAsI KOH(PHUIYpalusi aToMa.

BasieHTHBIE 2JIEKTPOHBI

1.2

[Tepuonnueckas cucrema xumuyeckux snnemeHToB .M. MenneneeBa. Duznueckuii
cmbicn [lepmoanueckoro 3akoHa J[.MI. MenneneeBa. IlpuumHBl M 3aKOHOMEpPHOCTH
W3MEHEHUS CBOMCTB DJIEMEHTOB M MX COCIMHEHHWW MO MEPUOJAM U TPYIIIaM.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWMCTB MPOCTHIX BEIIECTB, BOJIOPOAHBIX COCAMHEHUM,

BBICIIHUX OKCHUJ0B Y THAPOKCHUJIOB

1.3

BanenTHOCTh. D1EKTpOOTPUIIATENLHOCTh. CTENEHb OKUCIECHUS

1.4

Buapl xumudeckoil cBsizm (KOBaJIeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) H
MexaHu3Mbl €€ oOpa3zoBaHms. MeXMOJEKyIsIpHbIE B3auMojeicTBHs. BemecTa
MOJIEKYJIIPHOTO M HEMOJIEKYJSPHOTO CTPOEHUs. THUIIbl KPUCTAUIMYECKUX PEIIETOK.

3aBHUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTATUTMYECKOU PEIIETKU

1.5

Xumuaeckas peakius. Kmaccudukamuss XMMHUUYECKHX pPEaKIUid B HEOPraHHMYECKOW W

OPraHM4YeCcKO XUMHH. 3aKOH COXPAHEHUS MAacChl BELIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TenoBsie 3¢ dexThl XUMUYeCKUX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMBIe pCaKIuu. Xumuaeckoe paBHOBECHUC. (DaKTOpBI, BJIHUAOINKUE HAa COCTOSHUC

xuMuueckoro paHoBecus. [Ipunnmn Jle Hlatense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CuibHble U ciiaOble QJICKTPOJIUTEI. Cpena BOJHBIX
PaCcTBOPOB BCHICCTB: KHCJAA, HeﬁTpaana;I, mrcjioyHas. CreneHb Jucconuanuu.

Peakuun nonHoro ooMeHa

1.10

I'maponus coneii. Monnoe mpowmsBeneHue Bojabl. Bomopomnbiii mokaszatens (pH)

pacTBopa

1.11

CnocoObl BBIPpAXKCHUA KOHHOCHTPALIMHU PACTBOPOB: MACCOBAA HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAd KOHLOCHTpALUA. HacpilmeHHble M HEHACHIIIICHHEIE pacTBOPBLI,

PacTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKknuu. IloBeneHue BEIIECTB B cpeaax € pa3HbIM

3HAYCHUECM pH Meto bl QJICKTPOHHOTO Oairanca

1.13

DNEeKTpOaN3 pPacCTBOPOB U PacCIIaBOB COJIEH
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OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukanuss HeopraHmuecKMxX coequHeHud. HomeHkmaTypa HEOopraHHYecKuX

BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, Kalauil, KaJbIMil, MarHui,
ATIOMUHHUM, IUHK, XpOM, JKeJle30, MelIb) M HuX coeauHeHuil. OOmme crmocoOs

IIOJIYYCHHA MCTAJIJIOB

2.3

XVUMHUYECKUE CBOMCTBA BaXXHEHIIMX HEMETAIOB (TaJIOTEHOB, cephl, a30Ta, docdopa,
yriepoja U KpEeMHHs) M WX COCAMHCHHH (OKCHIOB, KHUCIOPOICOACPIKAIINX KHCIIOT,

BOJIOPOJHBIX COCTMHEHU )

24

I'enermueckas CBI3b HCOPraHNn4YC€CKrX BCUICCTB, IPUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

WNnentuduxaius Heoprannyeckux coennHeHni. KauecTBeHHbIe peakuu Ha

HCOPraHM4YCCKUC BEIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOKECHUS TECOpHUU XUMHUUYCCKOro CTPOCHUA OPraHUYCCKUX COC}II/IHCHI/Iﬁ
AM. DbyrnepoBa. VYriepoAaHbli CKeJlIeT OPraHn4eckod MoJeKysabl. KpaTHOCTh
XUMUYECKON CBSI3U. S- U P-CBS3H. sp3-, sp2-, sp-THOpUAM3alud OpOUTANCH aToMOB
yriaepoaa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO CTPOCHHSI MOJEKYI.

I'omonoru. I'omonornueckuii psia. M3omepust U n30Mepbl

3.2

[Tonsatue o ¢pyHKIIMOHANBHOM rpymiie. OpueHTaMoOHHbIE YPPEKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o KinaccuuKaud OpraHMYECKUX  BemecTB. HomeHkinarypa
OpraHUYECKUX COeIMHEHUN (cucTeMaTHyeckas) U TpUBHAJIbHbIE HA3BaHUS BaKHEHUIIUX

HpeﬂCTaBHTCHGﬁ KJIaCCOB OPraHUYCCKHX BCIUICCTB

34

CBoOOTHOpaIMKAIBHBIA U MOHHBIA MeXaHu3Mbl peakuuu. [lonsrue o Hykieoduie u

anektpoduie. [IpaBmio MapkosaukoBa. [IpaBuio 3aiinieBa

3.5

Ankanpl. XHWMHWYECKHE CBOMCTBA aJIKaHOB: TaJIOrCHUPOBAHUC, ACTUAPHUPOBAHUC,
TCPMHUYCCKOC PaA3JIOKCHUEC, KPCKHUHI, HU30MCpUu3alusd, OpCHUC. HOJIy‘ICHI/IC AJIKaHOB.
]_II/IKJ'IOEU'IKEIHLI. CHCI_[I/I(I)I/IKB. CBOMCTB HUKJIOAJIKAHOB C MaAJIbIM pPasMCpoOM IHUKIIA.

Peakuuu MNPpUCOCAUHCHUA U pAIUKAIIbHOI'O 3aMCILICHUS

3.6

Ankenpl. XHUMHYECKHE CBOMCTBA: pCakKuu IIPUCOCIUHCHUA (FaJIOFeHI/IpOBaHI/IC,
TUAPHUPOBAHUEC, THUAPOTAJIOTCHUPOBAHUC, l"I/I,[[paTaI_[I/IH), ropCeHusA, OKHCICHHA U

MOJIMMECpHU3alH. HpOMLIIJ_IJ'IeHHLIe n J'Ia60paTOprIe CITOCOOBI MOJIYUYCHUS AJIKCHOB

3.7

AJ'IKaILI/IeHLI. XHUMHUYECKHUE CBOMCTBA  aJIKaJHWEHOB: pCaknynu  MPUCOCANUHCHUS
(FI/I,Z[pI/IpOBaHI/Ie, FaJ'IOFCHI/IpOBaHI/Ie), ropeHusa #“W  MOJIMMEPpU3ALHUU. HOJ'Iy‘IeHI/Ie

AJIKaIUCHOB

3.8

Ankuapl. XUMHYECKHE CBOICTBA: pcakiiun NpPUCOCAUHCHUA (FaJ'IOFCHI/IPOBaHI/IC,
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THIPUPOBAHUE, TUApPATAlMA, TUAPOTAIOTEHHUPOBAHUWE) KaK CHOCO0  MOJIydeHHUs
IIOJIMMEPOB U APYTUX IOJIE3HBIX NPOAYKTOB. Peakunu 3amenienus. I'openune anerunena
KaK HMCTOYHHMK BBICOKOTEMIIEPATypHOTO IUIAMEHHW MJIsl CBApKU U PE3KU METAJLJIOB.

[IpumeHeHue anerTnieHa

39

ApeHbl. XUMHYECKHE CBOWCTBA OEH30JIa: PEaKIUH DSJICKTPOPHILHOTO 3aMeIleHus,
MIpUCOEUHEHMS (TUAPUPOBaHUE, TajoreHupoBanue). Peakus ropenus. OcobeHHOCTH
XUMUYECKUX CBOUCTB Toiyona. Ilomydenune Oenzona. OCOOEHHOCTH XHMHUYECKUX
cBoiictB ctupota. llomumepusammst cruposia. CriocoObl MOMyYeHUS U TPUMEHEHUE

APOMATUYCCKUX YIJICBOJOPOAOB

3.10

Crnuptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTBI. ~ XHUMHUYECKHME  CBOMCTBA:
B3aUMO/ICHCTBUE C HAaTPUEM KaK CHOCOO yCTAaHOBJIEHUS HAJIWYMS TMAPOKCOrPYIIIHI, C
TaJIOTEHOBOJIOPOJAMHM  KaK  CIOCO0  MOJY4EeHMs]  pacTBOpUTENeH, BHYTpU- U
MEKMOJIEKYJIsIpHas aeruapartanus. Peakuust ropenus. Ilomydenme sraHona: peakuus
OpO’KeHMsI TJIOKO3bl, TUApaTalusi JSTWICHA. OTWICHIVIMKOJIb W TJIMLEPHUH Kak

IpEACTAaBUTCIIN MMPEACTIbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

®enon. XuMuuyeckue cBOMcTBa (peHosa (peakuuu ¢ HaTpUeM, THIPOKCUIOM HaTpus,

opomom). ITomyuenue denomna

3.12

Anpaerunpl. XWMHYECKHE CBOWCTBA TPENEIBHBIX albJCTHAOB: THIPUPOBAHUE;
KaueCTBEHHBIC PEAKIMKM Ha KapOOHUIBHYIO TPYMITY (PEeaKIus «CepeOpsHOTO 3epKaiay,
B3auMoeiicteue ¢ ruapokcuaom meau (II). Tlomyuenue mnpenenbHBIX albACTHIOB:
OKHCJIEHWE CIUPTOB, THApATAIlUs aleTUeHa. AIETOH KakK MPEACTaBUTENh KETOHOB.

Oco0EHHOCTH peaKIMK OKHCIICHUS alleTOHA

3.13

Kap6OHOBBI€ KHCJIOTBI. XuMu4deckue CBOMCTBaA MNpEACIbHBIX  OJHOOCHOBHBIX
Kap6OHOBBIX KuciaoT. OCOOEHHOCTH XHUMHYECKUX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HonyquI/Ie NpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHC aJIKaHOB,
AJIKCHOB, IICPBHUYHBIX CIIMPTOB, AJIbACTHUAOB. Bricme MpEaACIbHBIC U HCIPCACIBbHBIC

Kap6OHOBLIe KHCJIOTBI

3.14

Crnoxubie 3¢upsl U xupbl. CrocoObl MOTYYEHHs CIOXKHBIX 3hupoB. OOpaTUMOCTDH
peakuuu srepudukanuu. [Ipumenenne cnoxHeIX 3UpPoB B MUIIEBON U mapProMepHOit
MPOMBIIITIEHHOCTH. JKHUpBI KaK CIIOXKHBIE 3(DUPBI TIHIIEpUHA W BBICHIMX KapOOHOBBIX
KHCIOT. XUMHUYECKHE CBOICTBAa XHUPOB: THAPUPOBAHUE, OKHUCIEHHE. [ Maponus, uiu
OMBUICHHE, JKUPOB KaK CIOCOO0 MPOMBIIIICHHOTO TMOJYYeHHUsI COJIeH BBICHINX

Kap6OHOBLIX KUCIIOT. MblTA KaK COJIM BHICIIHNX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKHE CBOMCTBA TJIFOKO3BI: peakiun € y4aCTHEM CIUPTOBBIX U aJIbACTUAHOM
rpynma U MOJIOYHOKHCIIOC 6p0>1<eHHe. HpI/IMeHeHI/Ie T'JIFOKO3HI, e€ 3HauYeHHE B
KHU3HCACATCIIBHOCTH opraHusma. I[I/Icaxapn,um: caxapo3sa, MaJbTO34a.

BoccranapiauBaroye 1 HEBOCCTaHABIHMBAIOIINE Arucaxapubl. FI/I,Z[pOJ'II/IS AUCaxapuios.
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[Monmucaxapuasl: kpaxmail, raukoreH. CTpoeHue MaKpOMOJIEKYJ Kpaxmalia, TJIUKOreHa
U 1eJUI0103bl. PU3MYECKUe CBOMCTBA KpaxMalla M LEJUIONIO3bl. XMMUYECKUE CBOWCTBA
KpaxMajia: THAPOJIM3, KAYECTBEHHAs peakuus C HOJAOM. XUMHUYECKUE CBOMCTBA
LEJITIOJIO3BL: THAPOIIN3, ToJydeHrne 3pUpoB nemmono3bl. [ToaTue 06 NCKyCcCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEK)

3.16

AMUHBI. AMUHBI KaK OpPraHMYE€CKHE OCHOBAHUS: PEAKIMU C BOJOW, KHCIOTaMH,
peakius ropeHusi. AHWIMH KaK MPEACTaBUTEh apOMATHYECKUX aMHUHOB. XUMUYECKUE
CBOWCTBA AHWJIMHA: B3aMMOJICUCTBUE C KHUCJIOTaMHU, OpOMHOM BOJIOH, OKHCIIECHUE.
[Tonyuenue aMUHOB ATKUITMPOBAHUEM aMMHaKa u BOCCTAaHOBJIEHUEM

HUTPOTIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUHOKHUCIOTBI M O€NKH. AMHUHOKHCIOTHI Kak amMQpOTepHbIE OpPraHMYECKHe
coequHeHUs. OCHOBHBIE aMUHOKHCIIOTHI, oOpa3ytoye Oeinku. XUMUYECKHe CBOMCTBA

O€NKOB: TUAPOJIU3, ACHATypalusl, KAUeCTBEHHbIE (IIBETHBIE) PEAKIIMK Ha OENIKU

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJMMEPOB OT CTPOEHUS
MosieKyln. OCHOBHBIE CIMOCOOBI TOJYYEHHUSI BBICOKOMOJIEKYISPHBIX COEIWHEHUN:

peaKIyy MOJMMEpPU3AINH U MOJTUKOHAeH caruu. Kiaccudukaius BOJIOKOH

3.19

I/I}IGHTI/I(l)I/IKaHI/ISI OpraHu4eCKux COG}IHHeHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha

pacimo3HaBaHUEC OPraHNYCCKUX BEIICCTB

3.20

I'enetnueckas CBA3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHGHI/Iﬁ

XUMHA U )KU3HD

4.1

Xumus B IOBCEAHEBHOM ku3HU. [IpaBmia 6e30macHoi pabOThl C €AKUMH, TOPIOYUMH U

TOKCHYHBIMH B€IICCTBAMU, CPEACTBAMU OBITOBOM XUMUHU

4.2

Xumusi U 3710poBbe. XUMHUSA B MEIUIIMHE. XHMHS M CEIbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIICHHOCTH. XUMHS U DHEPreTUKA: MPUPOIHBIN M MOMYTHBIM HE(DTIHOM Ta3bl, UX
coctaB u ucroyibzoBaHue. CocrtaB HepTH U €€ mepepaboTka (MPUPOTHBIE UCTOYHHKH

YIIIEBO0POIOB)

4.3

XuMusg # dKojorua. XHUMHUYECKOE 3arps3HEHHE OKpYXAlolled Ccpeasl U ero
nocnencteus. Oxpana rtuugpocdepsl, MouBbL, armochepsl, ¢uopsl u  (ayHbl OT
XUMHUYECKOTo 3arpssHeHus. [IpoGnema OTXOMOB M TOOOYHBIX  MPOJYKTOB.

AJ'ILTepHaTI/IBHHC HCTOYHHUKH SHCPIUH

4.4

OO1re npeacTaBiIeHns O TPOMBIIUICHHBIX CIOCO0aX MOJIy4eHUsI XUMUUECKUX BEIIECTB
(Ha TpuMepe TMPOM3BOJACTBA aMMHaKa, CEpPHON KHCIOThI). Y&pHas W 1BeTHas
Metamyprus.  CTekio W CHUJIMKaTHas  MPOMBINIJIEHHOCTh.  [IpoMblnineHHas

OopraHn4deckas XuMus. CBIpBé JJIA OpraHquCKOﬁ MMPOMBIINIJICHHOCTHU

Tunsl pacy€THBIX 3324

5.1

Pacué€thl Macchl BelllecTBa UM 00bEMa ra3oB 1o HN3BCCTHOMY KOJIMYCCTBY BCUICCTBA,
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Macce Wi 00bEMY OHOTO U3 YUACTBYIOUIMX B PEaKIMH BEIIECTB

5.2 | Pacuérhl TeruioBoro s¢dexra peakuu
5.3 | Pacuérbl 00EMHBIX OTHOIICHHI ra30B PH XUMHUUYECKHX PEAKIHSIX
5.4 Pacuérsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOITYKTOB PEAKIIUH, €CIIN OJTHO U3
" | BeIIECTB IaHO B H30BITKE (umeer mpumMecH)
55 Pacuérer maccoBoi min 00bEMHOM JIOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT TEOPETHUECKU
" | BOBMOXHOTO
Pacuérbl macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO U3
5.6 | BemiecTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MACCOBOM 10JI€H PaCTBOPEHHOIO
BEIECTBA
57 Pacuérsl ¢ cnonp30BaHNEM MOHATHI «MaccoBast JOJIs», «MOJIIpHasi KOHLIEHTPALUs,
' «PacTBOPUMOCTH
58 Haxoxpaenue MosiekynspHOil GopMysIbl OpraHMUeCKOTo BEIIECTBA 110 €ro MNIOTHOCTH U

MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOAANIUX B €0 COCTAaB, UJIM 110 MMPOAYKTaM CropaHus
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IIpn peasmsanuu mporpamMmbl BO3MOXKHO HCIIOJIB30BAHHME CIIECAYIOIIMX 3JIEKTPOHHBIX

oOpa3oBaTelbHBIX pecypcoB (B cooTBeTcTBUM ¢ Ilpmkazom Munnpocsemenus Poccun ot
23.07.2025 Ne 551 "OO6 yrBepxkaeHUH (heaeparbHOrO0 MEPEeYHs AIEKTPOHHBIX 00Pa30BaATEIbHBIX

pecypcos,

JONMYHICHHBIX K MCIIOJIb30BAHWIO IIpHU pCaiM3alluid HUMCIOIIUX TOCYJapCTBCHHYIO

AKKpCAUTALUIO O6p330BaT€JII)HI>IX nporpamMm Ha4daJIbHOI'O OGHIGFO, OCHOBHOTI'O 06III€FO, CpCaHero

obmiero oopazoBanus"):

Ilepedenb 3J1eKTPOHHBIX 00pa30BaTeJLHBIX pecypcoB (1aiee - JOP), nonyleHHBIX K UCNO0JIb30BAHUIO TPH
peanu3zanuu o0sA3aTeIbHON YacTH 0011e00pa3oBaTeJbLHON MPOrPaMMBbl Cpe/IHero 001ero 00pa3oBanus

Ne HaumeHoBaHue Kparkoe onucanue 3JieKTPOHHOTO IIpaBoo6aanarenn Kuace, nis
n/n IJIeKTPOHHOI O o0pa3oBaTeLHOIO pecypca 3JIEKTPOHHOI'0 KOTOPOro
00pa30BaTEIHLHOTO (BKJIIOUYAsI CTPYKTYPY, NpeAMeTHOe | 00pa30BaTeIbHOr0 pecypca pa3padoTaH
pecypea, cojep:KaHue U MeTalaHHbIe, (HauMeHOBaHUE 3JIEKTPOHHBIH
MO3BOJIAIONIHE OJHO3HAYHO IOPUAUYECKOro JIUIA 00 | o0pa3oBaTebHBII
COCTaBHTEJIb N . o
UICHTH(PUUIMPOBATH JIEKTPOHHbII aMuJIM s, UMSl, 0TYECTBO ecypc
(cocTaBUTE/IH) P VIEKTP ’ ’ PEcyp
o0pa3oBaTeJILHBII pecypc) (Mpu HATMYMH)
3JIEKTPOHHOT 0
¢usugeckoro gmua,
00pa30BaTEJILHOIO KOTOPOMY B
pecypca YCTaHOBJIEHHOM
3aKOHOAATEIbCTBOM
Poccuiickoii ®enepannu
NMopsA/AKe MPUHANJIEKUT
HCKJIIOYHUTEIbHOE MPAaB0 Ha
3JIEKTPOHHbI
o0pa3oBaTeJLHBII pecypc)
EcrecTBeHHBbIe HAYKH (MIpeaMeTHAsA 00J1aCTh)
Xumus (ydeOHbIN mpeaMer)
1 Xumus 10 kmace VYpoku no yuedHomy npeamery " Xumus" OI'AOY BO 10
"l"ocymapcTBeHHBIH
YHUBEPCHUTET MPOCBEIICHUS"
2 Xumus 11 xmace Ypoku o yaebHomy npeamery " Xumus" OI'AOY BO 11
"l"ocymapcTBeHHBIN
YHUBEPCHUTET MPOCBEIICHUS"
3 Tpenaxep "Obnaxo Tpenaxep "O6mako 3Hanumit". Xumusa. 10 | OOO "®uzukon Jlad" 10
3HaHui". Xumust. 10 knacc. OO0 "duszukon JIab"
KJacc
4 Tpenaxep "Obnaxo Tpenaxep "O6mako 3HaHmi". Xumusa. 11 | OOO "®uznkon Jlad" 11
3HaHni". Xumust. 11 knacc, OO0 "®usukon Jlad"
KJacc
5 Tpenaxep "Obnaxo O0P conmepxut crenytomue dekTporasie | OO0 "duznkon J1ad" 10

3Hanni". Xumust. 10
KJacc (yriryOieHHBIN
YPOBEHB)

o0pa3oBaTelbHBIE PECYpPCHI: a) OIOpHBIE
KOHCIIEKTBI (mpencrasisroT coboii
KOHLICHTPUPOBAHHYIO TEOPHIO "Ha OIHOM
cmaiine” mo Temam mTpenmera); 0)
caMocCToOsITeNIbHBIE ~ PabOTBl  (comepikaT
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MHTEpaKTHBHBIC 3aIaHus c
ABTOMAaTHUYECKON TIPOBEPKOIL); B)
KOMIUIEKT TEMAaTHYEeCKHUX KOHTPOJIBHBIX
pabor; T) BHpTyalbHBIE Ja0OpaTOpHBIE
pa6otel. Conepxanne DOP cooTBeTCTBYET
tpedoBanusmM OI'OC COO u ®OIT COO ¢
y4eToM (benepanbHO MIPOTrPaMMBbI
BocnuTaHus U KoHuenuuu npenonaBaHus
xuMun. OTOOp W  TOCIEeN0BAaTEIHHOCTH

H3yUCHHS MaTepuana CONlepIKaHusI
COOTBETCTBYIOT (henepanbHOil  paboueit
nporpamme OCHOBHOT'O obrero
o0pa3zoBaHUs npenMera "Xumus"

(yrnyOneHHbIH ypOBEHB)

Tpenaxep "O06nako

3HaHuit". Xumus. 11
knacce (yriyOneHHbIN
YPOBEHB)

O0P conmepxut cieayrlire IeKTPOHHbIE
o0pa3oBaTebHbIE PECYPCHI: a) OIOPHBIE
KOHCIIEKTHI (npencraBnstoT coboii
KOHIIEHTPUPOBAHHYIO TEOPUIO "Ha OIHOM
crmaiae” Mo TemMaM mpeaMmera);  0)
caMocCTosITeNIbHbIE ~ PaboOThl  (comepkaT
UHTEpaKTHBHBIE 3a/IaHusl c
aBTOMAaTHYECKOU HPOBEPKOI); B)
KOMIUJICKT TEMATHYCCKUX KOHTPOJBbHBIX
paboT; T) BHUpPTyaJibHbIE J1a00OpATOPHbBIE
paboter; 1) Bapmant KHWM  EID.
Conepxanue 30P COOTBETCTBYET
tpeboBanusmM OI'OC COO u ©OII COO ¢
Y4ETOM (benepanbHOii MPOrpaMMbl
BocnuTaHus ¥ KoHIenuu npenopaBaHus
xumud. OTOOp W TOCIIEAOBATEIHFHOCTH

H3y4eHHSA MaTepuaia CoZleprKaHus
COOTBETCTBYIOT (henepanbHOil  padoueit
nporpamme OCHOBHOTO obuiero
00pa3oBaHUA npeaMera "Xummus"

(yrmyGIiieHHBIN YpOBEHB)

000 "®usuxod JIad"

11

Hudposoii kypc Hudposoii Kypc paspaboran B | ®I'AOY BO 10
"Xumus. YTayOJdeHHBIH | COOTBETCTBHH c OenepanpabiMu | "T'ocymapcTBEHHBIH
yposens" 10 kmacc TOCYOApCTBEHHBIMH  00pa30BaTEIbHBIMH | YHHBEPCHTET MPOCBEIICHUS"

CTaHJapTaMH, (eaeparbHEIMI OCHOBHBIMH

00pa3oBaTeIbHBIME ~ NPOrPaMMaMH U

YHHUBEpPCaIbHBIM TEMaTHIECKUM

KJIacCU(HUKATOPOM [UIS  HMCIIONB30BAHMS

pu peanu3anuu 4acTu

0061eo0pa3oBaTeNEHON TIPOTPaMMBI,

hopmupyemoit Y4aCTHUKAMHU

00pa3oBaTeIbHBIX OTHOLICHHH o

TIpeaMeTy "XuMusL. VYriryOoneHHbIi

ypoBeHB" (cpemHee obmiee oOpa3oBaHUE,

yTITyOJIEHHBIA YPOBEHB )
[udposoii kype Hudposoii Kypc pa3paboran B | PI'AOY BO 11
"XumMus. YIryOneHHbIH | COOTBETCTBUH c ®enepanbubiMu | "T"ocynapcTBEeHHBINH

ToCyAapCTBCHHbBIMU 06p330BaT€JIBHBIMI/I
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yposess" 11 kiacc

CTaHJapTaMH, (l)el[epaJ'IBHBIMI/I OCHOBHBIMH
06pa3 OBAaTCJIBHBIMHA nporpamMmamMu u

YHUBEPCAIIbHBIM TEeMaTHIECKUM
KJIacCU(PUKATOPOM JUI  HCIIONB30BAHUS
pu peanzanun 4acTH
0011e00pa3oBaTeNbHOM NpOrpamMMBbl,
¢dopmupyemoit y4aCTHUKAMH
00pa3oBaTeIbHBIX OTHOIIEHUH o
TpeaMeTy "Xumus. YrryoneHHbI i

ypoBeHB" (cpemHee oOmiee oOpa3oBaHUE,
yrITyOJIEHHBI YPOBEHB )

YHHUBEPCHUTET NPOCBEIIEeHU"

Xumus. BuptyanbHbie
nabopaTopHbIE U
MpaKkTHYecKue padoThI

Xumus.  10-11  kmace.  YrryOneHHBIH
ypoBenb. B OOP mpencraBieno 13
Monynel Ha 13 akamemuyeckux 4acoB. B
OCHOBE CoJiepKaHus yueOHOro marepuaia
NpeNCTaBIeHbl  JTabopaTopHble  PabOTHI.
[Ipenna3Hauen Ut peanuzanuu
00s13aTeNIbHOM  YacTh  00pa3oBaTeNbHOM
MPOrPaMMBl, 3aKpEIUIEHUS 3HAHUH,
pa3BUTHUA HaBbIKOB n KOMHCTCHL[I/Iﬁ
IIKOJIBHUKOB n SABJIACTCA HacCTbIO
HH(POPMAIIMOHHO-00Pa30BaTEILHON CPEIbI
00pa3oBaTeaIbHON OpraHu3auu

OI'BHY «UHCTUTYT
COZIEp)KaHUS U METOA0B
o0yuenus umenu B. C.
Jlennesay»

10-11
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