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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no «IIpakTMkymMy 1O XMMHUU» Ha YpPOBHE CpEIHEro oOIIero
oOpaszoBanusi pazpabotaHa Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne
2713-®3 «O0 obpa3zoBanun B Poccuiickoii ®enepauun», TpeOOBaHUN K
pe3ysibTataM OCBO€HUsl (pernepanbHOM 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COO), mnpencraBiaeHHbIXx B DeaeparbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, c¢ yué€rom Konnenuuu
MpenojaBanus yuyeOHOro npeamera «XuMus» B 00pa30BaTeIbHBIX OpraHU3alusax
Poccuiickoit ~ depepanuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
OporpaMMbl, U OCHOBHBIX MOJOXEHUH «CTparerun pa3BUTHS BOCIUTAaHHS B
Poccuiickoit  ®depeparuu  Ha nepuony g0 2025 roma»  (Pacmopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpaboTke nporpaMmbl o «IIpakTUKymMy Mo XUMHUN», K

ompenesieHn0  o0me  ctpareruu  OOy4YeHHWs, BOCHUTaHUS ©  Pa3BUTHUSA
oOyyJaromuxcs cpeacTBaMu yueOHoro npeameta «Xumus» st 10—-11 kmaccoB Ha
0a30BOM YpOBHE COCTAaBWJIM KOHIeNTyanbHbie mosioxkeHus PIrOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIel, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUMN K YPOBHIO NOJATOTOBKH BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeHEro OOIIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
mporpaMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIbHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mux I1enell W TPUHIINIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero obiero oopasoBanus B Poccuiickoii deneparmm.

XyMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOIO HAYYHOTO MBIILICHHUS,
B CO3/]JaHHUE€ LEJTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOABI M YEIIOBEKa, KOTOpoe (POpMUPYETCs] B XMMHH Ha OCHOBE TOHUMAHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO0 MHpA, OCO3HAHMSI B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO



Tpyda M SKM3HM Kaxjaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUS KaK Hayka
COo3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJieHa Ha pEIICHUE
IJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI UEJIOBEYECTBA — ChIPbEBOM,
HSHEPreTUYECKOM, MUILEBOM, FIKOJIOTMUYECKOI 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOIIMMU IHEJNSIMU U TNPUHUIUIAMU CPEIHEro OOIIero
obpasoBanus conepxanue mnpeamera «lIpaktukym mo xumumm» (10-11 xmaccsl,
0a30BbIf  YpOBEHb  M3YYEHHUS])) OpPUEHTUPOBAHO  IPEUMYIIECTBEHHO  Ha
OOLIEKYNbTYPHYIO OJATOTOBKY O0OYYaromInXcs, HEOOXOAUMYIO UM ISl BBIPAOOTKH
MUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEHNIHOTO BKJIIOUEHHS B JKHU3Hb COLMYyMA,
OpoAoJKEHUsT  0o0pa3oBaHMS B pa3IMYHBIX  OOJACTSAX, HE  CBSI3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

Cocrapnstomumu npeamera «[IpakTukym mo XUMHH»  SIBISIIOTCS 0a30BbIe
Kypcbl — «Opranunueckas xumus» H «OOmas M HeopraHuyeckas XUMUSY,
OCHOBHBIM KOMIIOHEHTOM COJIEpaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM
HAyKHU: CUCTeMa 3HaHUM MO HEOPraHWYeCKON XMMHUHU (C BKIIOYEHUEM 3HAHUU U3
oO11elt XMMHUM) U opraundeckoir xumun. @opmMupoBaHue TaHHOW CUCTEMbI 3HAHHM
Opy U3YYEHUH TMpeaMeTa 0O0ecredyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIeCTB Ha OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa copepxkaHus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHuyeckass Xumus» c(OpMUpOBaHa B IporpaMMme IO XUMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHUI0 ydeOHOro Marepuaiga M 00ycIOBIIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XUMHUHU BeIlecTBa
paccMaTpHUBalOTCSd Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TaKXKEe Ha YPOBHE CTEPEOXMMMYECKHUX W  AJIEKTPOHHBIX
OpeJCTaBlIeHu O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAI0TCA B PA3BUTUU — OT YIVIEBOJOPOJOB /0 CIOXHBIX OHMOJOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMS IEPBOHAYAILHBIC
NPEJCTaBICHUS O XUMUYECKOW CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKON PEAKIUU.

ITox HOBBIM yriom 3peHus B npeamere «lIpakTMkym 1Mo XuMuu» 0a3zo0BOro
YPOBHS pacCMaTpUBAaeTCs] U3YUEHHBI Ha YPOBHE OCHOBHOTO 00IIeTr0 00pa30oBaHus
TEOPETUUECKUNH MaTepuan U (PaKTOJOTHUYECKUE CBEIEHUS O BEIIECTBAX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckKas
XUMHS» OOy4YarolMMCSl MPEAOCTABISAETCS BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX UM METOJOJIOTUYECKUX TO3UIINH,
riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0maroiei 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaXXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUHU, a4 TAKKE O XUMUYECKUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX TMpOTEKaHus nomnojHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KyJIbTYPOJIOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpbIBalOT €€ pPOJIb B II03HABATEIBHOW U IMPAKTUYECKOU
JESATeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATh HHQPOpPMAIUIO U
OpUMEHSATh €€ I TIONOJIHEHUSI 3HAHWUM, PpEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMeTta «IIpakTUKym MO XMMUK» JAHHOTO YPOBHS M3yUYE€HUS OPUEHTHPOBAHO HA
dbopmupoBaHue y oOy4aromuxcs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHMUSI
dbunocodpckux uaeH, TaKMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUNA NYyTEM OKCIEPUMEHTA W
pelieHrs TPOTHBOPEUYMM MEXAy HOBbIMH (dakTaMd UM TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpodsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agady  BOCIHMTAHUS, Pa3BUTUS M COLMAIM3ALHNU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX ~ YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3sIUYHBIX BHUJIOB JIESITENIBHOCTH: pEIICHUS MpoOiieM, TIOWCKA, aHaiu3a u
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA IPAKTUYECKOM
U UCCIIEIOBATEINBCKON NIESATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0Opa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIeW HU3YYCHHUS MpeIMETa HalpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEeIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3y4YEHUS
MpEIMETA SBJISIETCS BIIOJHE ONPAaBJAaHHBIM.

CornacHO AaHHOW TOYKE 3PEHMS TJIABHBIMHA LEISMU HM3YUYEHHUs MpeIMeETa
«[Ipaxtukym no xumum» (10 —11 k1) ABISAIOTCS:



e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JexaT KIIOUYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHME W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHUI U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM TMPaBUII
0e301acHOro o0parieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpenojiaBaHud  XUMUUW B OoJbIned  cTermeHu  OTHaéTCs  MPEArnouYTeHUE
MPAKTUYECKOM KOMIIOHEHTE COJIepKaHusg OOydYeHHs, OpPUCHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYyYEeHHs] 3HAHWN U NPUMEHEHHS UX B PEaIbHOW >KU3HU
JUTSL pEUISHUS TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mNpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TMPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUISI Pa3IMYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOeM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [Js OICHKH C TO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX W TBOPUYECKUX
CcrocoOHOCTEM 00yYaroUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUHU C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIB30BAThH



COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIsl MOMCKA U aHajau3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOW MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHUpOBaHUE U pa3BUTHE Y OOYYAIOIIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHH, €€ BaXHOW pPOJM B PEHICHUH IJIOOANbHBIX MPOoOJIeM
PALMOHANILHOTO MPUPOONOIB30BAHMS, TIOTIOTHEHHS] YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOWICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETH.

OO61ee 4ncio 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUH, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BewecTB. l'oMonorusa, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILCHUI0 OPIraHUYECKNUX BEILECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHMs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHMpOBaHHUsS W HUTPOBAHUSA), IOIYYEHHE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE cnupThl). [lelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, peakiusl dTepupUKaluu), MOJIydeHne U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
coHbIX 3¢upoB. XKupsl. 'unponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, OuU- U



noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITFOKO3bI.

Kpaxman u nemnonosa kak npupoaHsie noaumepsl. CTpoeHHE Kpaxmania U
Henoyio3bl.  Pu3nueckue U XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHUsS BELIECTB M MX MPEBPAILLECHUN:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYe€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB HIIM MPOJYKTOB PEAKIIUN ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. [lepBuunasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHBIC PEaKIUU Ha OENKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
HAOJII0/ICHNE U ONHCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JA€HATypalus OEIKOB MpU
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3ALMH, CPEIHSAS MOJEKYISpPHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCHEpUMEHTAIbHBIE METOABbl M3YyYEHHs BEIIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPHU U3YUEHUH OPTaHUYECKON XMMUU B



10 kmacce OCyIIECTBISETCS dYepe3 MCIOJb30BaHME KakK OOLIMX eCTeCTBEHHO-
HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, MepHOANYHOCTh, HAOIIOJCHNUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPIreTUUECKUl ypOBEHb, BEIIECTBO, TEJNO0, OOBEM, arperaTHOe COCTOSHHE
BEIIEeCTBa, (PU3MUCCKUE BEIIMUMHBI U €IMHUIIBI KX U3MEPECHUS.

buonorus: kimerka, opranu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3MeE,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HbIE UCKOMAeMbIe, TOTLITUBO,
pecypchl.

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuoauueckas cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOMCTB XHWMHYECKHUX DBJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HavyeHUe NEPUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W TOJIApHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBHOCTD.
Crenenb okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTD



CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBas 1011l BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMuudeckoro pasHosecus. IIpunnun Jle [latense.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTas, HEUTpaabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYCHMS BEIIECTB M WX MPEeBPaICHMUIL:
neMoHcTpanusa Taosmi «l[lepuoanueckas cucremMa XumMudeckux snemeHtoB J[. U.
MenneneeBay, H3ydeHHUE MOJENeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHHE TEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONPENEIECHUE CPEAbl PAaCTBOPOB BEILIECTB
C TOMONIbI0 YHHMBEPCAIBHOTO HWHIUKATOpa, pEaKklud HOHHOTO oOMeHa),
IpOBeJIEHNE MPAKTHUEeCKO paboThl «BiusiHue pa3nuyHbiX PakTopoB Ha CKOPOCTh
XUMUYECKOU peaKkum.

Pacuérurnle 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKHUX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHl C MCIOJIB30BAHMEM IOHATUS «MaccoBast
JI0JISL BEIIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®usnyuecKkue CBOMCTBA HEMETALIOB. AJUIOTPONUS HEMETAUIOB (HAa MpuMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponsa M KpEeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.

Meramisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUUYECKHUX
sanementoB Jl. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOUEK
aToMoB MeTauioB. OOmue duszndeckue cBoiicTBa MeTayuioB. CIUIaBbl METaJJIOB.



DIEKTPOXUMHUYECKUI P HANIPSYKEHUM METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalui, KalblU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYE€HHUSI BEIIECTB W UX MPEBPALLCHUM:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IIeJIouei, KaueCTBEHHbIC PEaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOIMMX HAYYHBIX MPHUHIUIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0POBbE 4YEJIOBEKA: IPABUWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAHMS IMPENapaToB OBITOBON XUMHUH
B ITOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpraHWYeCKoW XuMuu B 11 Kitacce oCylIeCTBISIETCS Yepe3 MCIIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajiu3, CHHTE3, KiIacCHu(pUKamusa, IEepUOAUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

du3nka: MaTepus, YHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
H30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIa, SHEPIr€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKHE BEIUYUHBI U €AUHUIIBI UX



WU3MEPEHUS, CKOPOCTb.

buonorusi: knetka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTIAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOWM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpeaMeTra «XUMHUsS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIOINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKONW TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JIMUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» HAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJaMU POCCHUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEM,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTA IMPU CO3JaHUU



y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATENbHBIX 3a/1a4, BBINOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YUeOHOU JIEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIecCy TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJbTaT
JUTMTENIBbHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBWJI OE€30I1MacHOro OOpalleHHus C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (ymoOTpeOneHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B pEUIEHWU NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM



YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymied mnpodeccud M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS:

AKOJIOTUYECKHU 11€J1€CO00Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHHM  JIJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEHCTBUN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHEeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LETOCTHOTO
NpE/ICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHMHM HOBOM 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUUI
VCHEIIHOTO TPyJAa H OKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTbHOM
NEATEITBHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTUHBI MHpaA U CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIHLHOW KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJIbHBIE YYEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABATEJbHBIMU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJITAThI AEATEILHOCTH C TOCTABJICHHBIMHU LEJISIMH;

HCTIOJIb30BaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,
HCTIOJIB30BAaTh COOTBETCTBYIOIINE TTOHATHS JJIsi OOBSICHEHUSI OTACIbHBIX (PaKTOB U



SIBJICHU;

BLIOMpATh OCHOBAaHHMS M KPUTEPUU MJId KIAcCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBS3U MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBaeMbIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TpPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATH Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITHUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCIIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS ¥ OCHOBBI 11 (DOPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIBHOIO IUUJITAHUPOBAHUA M TPOBEICHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0aTh 3a XOIAOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBaTH
0000ITIeHNS ¥ BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIAEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, NPUMEHEHHUIO pPa3IUYHBIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPoOpManuu (HaAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKAaHHUs, CIPAaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OIICHUBATD eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3INYHBIE METOABI MPH TOUCKE U
otbope uHbOpPMAIMK, HEOOXOAMMOM JJIs BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;



MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh UM MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OsgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ uajora u/uin
JUCKYCCUM,  BBICKAa3blBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB IMMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3MIMA B
X0/1€ 00CyX/IeHUsI 1 OOMEHa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIBHBIMHU PeryJIsiTHBHBIMH JeCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
JesITeIbHOCTh, OMNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBaTh IpEeUlaraéMblii aaropuT™M JEHCTBUH IpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIENOBaTeIbCKUX 3ajad, BbIOUpAaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX pemeHus ¢ Y4ETOM IOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAaHaJIU3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBICHUMN
npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KYJAbTYpPbl JMYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaAaMOTHOCTH, HEOOXOAMMOM JIJIs PEIICHUS MPAKTUYECKUX 3a71a4
M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3JI0POBBIO M IPHUPOIHOM



cpene;

BJIaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TMOHATUSA (XMMUYECKHH DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIN CKeleT, (QyHKUMOHAJIbHAs Tpymia,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCIWHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemiectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKHH $3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HaAHUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
ABJICHUN, (PaKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKON 1eITeTbHOCTH YeIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOIB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(OpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTAaBY U CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs), [1aBaTh WM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoNl, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KHUCIIOTa, CTEApUHOBAs KUCJIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemiecTB A. M. bytiepoBa s 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAHEHHsI MAacChl BEILIECTB;

c(hOpMUPOBAaHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
du3nyeckue U XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pPa3IUUHBIX



KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJIEH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], STAHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
KpaxMmall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUECKUX PEaKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOIOPOIHOTO
Chlpbsi  (HE(QTb, NTPHUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepabOTKU M
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEePadOTKY;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOJAYKTOB PEaAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU TIPU U3YYCHUU BEIIESCTB U
XUMUYECKUX SBJIICHUN (HAaOJI0/ICHUE, U3MEPEHUE, DKCIICPUMEHT, MOJICIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYCCKUC 3HAHUS JUIA TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C BEIIECTBAMH W UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH MO BBIITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUHU, MTOTYUCHHE
STWJIIEHAa M W3yYEHHE €ro CBOMCTB, KAa4YeCTBEHHBIC PEAKIUU OPTraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpH HArpeBaHWU, IIBETHBIC PEaklUU OCIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAaHHOCTh ~ YMEHHW  COOJMIONATh  TpaBWiIa  DKOJOTHYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OIACHOCTh BO3JEHCTBUS HA XUBHIE OPTaHU3MBI ONPENCIEHHBIX OPraHMYECKUX
BelllecTB, MoHUMas cMmbica nokazarens [1JIK, mosicHaTe Ha mpumepax crocoObl



YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HA OPTraHU3M
YeNI0BeKa;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA CIIETIBIX W CHA0OBHIANIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUHM B TIO3HAHWM SIBIICHHI
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO U MPHUPOTHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHH 3JIEMEHT, aToM, HW30Tom, S-, pP-, -
AJNIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas CBS3b
(KoBaJIEeHTHAsl, MOHHAS, METAINIMYECKAs!, BOJIOPOJIHAS ), KpUCTAININUECKasl pEIIETKa,
TUINBI  XUMUYECKUX  pEaKIUi, pacTBOp, DIJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW pEaKlMH, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPIUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTHUYECKHE CBEACHHUS O CBONCTBAX,
CocTaBe, MOJIyYeHUH U 0€301aCHOM HCTOJIb30BAaHUN BAKHEHIINX HEOPTAHMYECKUX
BEILIECTB B OBITY U MPAKTUUYECKON NEATEIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTePHBIC MPU3HAKU TOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUIH;

c(hOpMUPOBAHHOCTh YMEHUM HCMIOJb30BaTh XUMUYECKYI0 CUMBOJUKY JJIs
coctaBieHuss (OpMysn BEIIECTB U  ypaBHEHUNW XMMHUYECKHX  pPeakluii,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIACITBHBIX



HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JAPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJTMYECKOW PEMIETKM KOHKPETHOTO BeIleCTBa (aTOMHAas, MOJICKYJIsIpHas,
WOHHAs, METAJITUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPaX HEOPraHMUYECKUX
COCJIMHCHUM;

c(hopMUPOBAHHOCTH YMEHUMN YCTaHABJIMBATh MIPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeAeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METaJJIbl 1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
XxuMudeckux djementoB JI. M. MenneneeBa, MCHOb3ys MOHATHSA «S-, P-, O-
3JICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHW, OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAWHEHUMN
10 meprojiam u rpynmam llepuoaudyeckon cucteMbl XUMHUYECKUX 3s1eMeHTOB 1. U.
Menpeneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXAY HEOPTraHWYECKHUMU
BEIIECTBAMM C MOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIY M COCTaBY pEardpyroluX BEIIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPTaHUUYECKUX
BEIIECTB;

chopMHUPOBAaHHOCTL YMEHHW  paCKpbhIBaTh CYIIHOCTh OKHCIMTEIBHO-
BOCCTaHOBHUTEIBLHBIX PEAKINM MOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OaaHca



3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeKAIINE B OCHOBE MPOMBIIIJIEHHOTO IMOJYYEHUS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MacChl BElIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BbEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOZATh TIpaBUJia TOJIH30BAHUS XUMUUECKOM
MoCyJIol W Ja0opaTOpHBIM OOOPY/IOBaHHEM, a TaKXe IpaBuja OOpaIleHHs C
BEI[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEeHUE MEePOKCHAA BOJOPOJa B MPHUCYTCTBUM KaTalH3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIMIECTB € MOMOIIBK YHUBEPCAIBHOIO
WHANKATOpA, BIMSHHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIlni,
peakiud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIMu Ha cylbdar-, kapOoHAT- U
XJIOpPUA-aHUOHBI, HA KAaTUOH aMMOHHS, PEIICHUE AKCIEPUMEHTAIBHBIX 3aJady M0
teMam «Metamie» U «Hemeramibl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHWH ¢ BEIIeCTBAMU U J1a00paTOPHBIM 000PYI0BAHUEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepHUMEeHTa B (oOpMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUid U (POPMYJIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX KMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ yYMEHHA  COONIOAATh  MpaBujia  DKOJOTHUYECKH
11eJIeCO00pa3HOTO TOBEJEHUST B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokasarens [IJIK, mosicHATP Ha mpumepax CHocoObl YMEHBIICHHUS W
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

U1l 00y4aroIIMXCsl ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE



IIPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX MCTOJaX IIO3HAHHWA BCHICCTB U
XUMHYCCKUX SIBJ'ICHI/II\/'I;



TEMATHYECKOEIIJTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI NEATEIHHOCTH
pas3aenoB U TEM [IporpammHoe coaepkaHue
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 npeamMeTa

Paszpnenl.TeopeTn4yecKkneOCHOBBIOPraHMYECKON XUMUH

11

IIpenmer
Oprannueckoil XMMUU.
Teopus crpoeHus
OpraHUYECKHUX
COeIUHECHUN
A.M.bytnepoBa

3

[Ipenmer opraHnyeckor XUMHMU:

€€ BO3HUKHOBEHUE, PA3BUTHUE U
3HAYEHUE B MOJTYYCHHUU HOBBIX BEILIECTB
U MaTtepuasnaoB. Teopus cTpoeHus
OPraHUYECKUX COCIUHEHUN
A.M.bytnepoBa, €€ OCHOBHbIE
nosiokeHust. CTpyKTYpHBIE (OPMYJIBI
Opranunyeckux BemiecTB. ['omomnorus,
n3oMepusi. XMMUYECKas CBSI3b

B OPraHUYECKUX COCIUHEHUAX KPAaTHbBIC
CBSI3U,G-UT-CBS3H.

[IpencraBnenue o KiaccuuKanuu
Opranunyeckux BemecTB. HomeHnkmnarypa
OPTaHUYECKHUX COCTMHEHUMN
(cucTemaTuueckas)u TpUBUAJIbHbIE
Ha3BaHUS BAXHEUIIHUX MPEICTABUTEIICH
KJIACCOB OPTaHUYECKUX BEILIECTB.

PackpriBaTh CMBICIT N3y4aeMBbIX
MOHATUH(BBIABIIATh UX XapaKTEPHBIC
MIPU3HAKH ),yCTaHABIIUBAThH UX
B3aUMOCBSI3b.

[IpuMEHSTh OJIOKEHUS TEOPUU
CTPOEHHSI OPTaHUYECKUX BELIECTB
A.M.bytnepoBa 1151 00BSICHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUS.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTOM,
COKpAaIEHHOMN )POPMYIT OPTaHUYECKUX
BELIECTB.

OnpenensiTe BUJbl XUMUYECKOU CBSI3U
(oMHApHBIE, KPATHBIE)B OPTAHUYECKUX
COEIMHEHUSIX.

PackpbIBaTh poJib OPraHMYECKON XUMUU
B [IPUPOJIE, XapaKTepU30BaTh €€




3HAYEHUE B KU3HU YEJIOBEKA,
WTIOCTPUPOBATH CBSA3b C IPYTUMU
HayKaMH.

Hroro no pazneny

Paznen2.YriaeBoaopoanbl

2.1 | IlpenenbHbIC
yIIIEBOAOPOIbI—
AJIKaHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKUM psill. MeTaH u 3TaH—

HpOCTeﬁIHPIG MpeaACTAaBUTCIIN AJIKAHOB!

COCTaB, XUMUYECKOE CTPOECHUE,
dbu3nueckre 1 XuMUYECKHUe CBOMCTBA
(peakuuu 3aMeIleHusl U TOPEHHUs),
HAXOXKJICHHE B IPUPOJIE, TOIYUEHUE U
PUMEHEHUE

2.2 | HempenesbHbIe
YTJICBOJIOPOJIBI:
aJIKEHBI, aJIKaJUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUM psifl. DTUIICH —

MIPOCTEUIIINN PEACTABUTEID AIIKEHOB:

COCTaB, XMMUYECKOE CTPOEHUE,
¢dbu3nUecKre 1 XUMUYIECKHIE CBONCTBA
(peakuuu rugpupoOBaHus,
rajoreHUuPOBAHUS, TUAPATALIUH,

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHATUH (BBIABIISATH UX XapaKTEPHBIC
MIPU3HAKH ), yCTAaHABIMBATh UX
B3aUMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOIIHUE MTOHSITHS

MIpY OMHUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTAaHUYECKUX
COCTUHECHU.

Hcnonp30BaTh XUMAYECKYIO CUMBOJIUKY
JUTS COCTABJIEHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHOMN )(pOPMYJT OPraHHICCKUX
BEIIECTB.

YcraHaBiIuBaTh NPUHAIJIEKHOCTD
BEIIECTB K OMPEICIICHHOMY KJIACCy




OKHUCIICHUS U TIOJIMMEPHU3AIIIH )
HaXO0XJEHUE B IPUPOJE, TOTYUYECHUE U
IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u
MeTUNOyTaaueH-1,3, Xumuyeckoe
CTPOEHHUE, PEAKIIMS

MOJIMMEPU3ALINY, IPUMEHEHUE (151
CHUHTE3a MPUPOJIHOTO U
CHUHTETHUYECKOIO

KaydyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUH PS/I.
ALIETUJIEH — IPOCTEUIIU I
MIPEJICTABUTENb AJIKWHOB :COCTAB,
XUMHUYECKOE CTpOeHUEe, PU3HUECKUe U
XUMHUYECKHE CBOMCTBA (PeaKkiiuu
TUJPUPOBAHMS, TAJTOTCHUPOBAHMS,
TUJpaTali TOPEHUS ), HAXO0KICHUE

B NPUPOJIE, MOJYYECHUE U TPUMEHEHHUE

2.3

ApomaTtuueckue
YTJIEBOJOPOABL.
[uxnoankaHsl.

ApeHBI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOSCHHUE MOJICKYII,
bU3uYECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakiuy raJoreHupOBAHMS U
HUTPOBAHUSA ), IOTYyUYCHHE

U IpuMeHeHne .BiausHue 6er3ona

Ha OpraHm3M 4ejloBeka. ['eHeTnueckas
CBSI3b YTIICBOIOPOIOB. [IyKIT0aMKaHEI.

YTJIEBOAOPOJIOB MO COCTaBY U
CTPOCHHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKIATyPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJICNIbHBIX Mpe/ICTaBUTEIEH
YTJIEBOAOPOIOB.

OnpeaensiTh BUJIbI XUMUYECKOU CBSI3U
B MOJIEKYJax yriIeBOJOPOJOB;
XapaKkTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puUMeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MPEJICTaBUTENCH pa3IMUHbBIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
STUJICHA,alleTHIeHa,0yTaaueHa-1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOJIaMH U MOJITBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKIMI C UCIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYIL.




2.4

IIpuponnsie
HCTOYHHKH
yIJIEBOJOPOIOB U UX
nepepadboTka

[Ipupoanslii raz. [lonyTHble HeTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NepEeroHKa, KPeKUHT (TepMHUUYECKHIA,
KatanuTudeckuil). IlpoayKTol
nepepaboTKu HeTH, UX IPUMEHEHUE
B IIPOMBIIIICHHOCTH U B OBITY.

XapakTepu3oBaTb HCTOYHUKH
YTJIEBOJIOPOIHOTO ChIPhs (HE(PTH,
MPUPOJIHBIN Ta3), CIOCOOBI UX
nepepaboTKU U MPaAKTUUECKOE
NPUMEHEHHUE MOTYy4aEMbIX MPOTYKTOB.
[TpoBOAUTEL BEIYUCIICHUS

JUTSL OTIPEICIICHUSI MOJIEKYIISIPHON
(bopMyIbl OpraHUYeCcKOro BEUIECTBA,
110 YPaBHEHUIO XUMUYECKON pPEeaKInu.




e PacuérHble3anauu:

— ONIPEAEICHUE MOJIEKYIIIPHOU
bopMyIbl OpraHuYeCcKoro
BEILIECTBA [10 MAaCCOBBIM J0JISIM
aTOMOB XMMUYECKUX JJIEMEHTOB;
— PacyéThl 110 YPABHEHUIO
XUMHUYECKOU pEaKIUU

CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIIATH CBOIO IT03HABATEIIBHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JeSITEIIbHOCTH
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3.1 | Criuptol. Penon 3

[IpenensHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOJI, XUMUUECKOE
cTpoeHue, GU3nuecKrue 1 XUMUYECKUe
CBONMCTBA (peaKUUU C AKTUBHBIMU
MeTaJlaMU, TaJOr€HOBOJOPOJaMU,
ropeHue), npuMeHenune. Bogopoanas
CBSI3b.

MHOroaToOMHbIE€ CIIUPTHI: STUIICHIITUKOIb
U TJIMLEPUH, XUMHYECKOE CTPOCHHUE,
dbusznueckre 1 XUMUYECKHUE CBONCTBA
(B3anMOIEMCTBUE CO MIETOUYHBIMU
MeTajlaMi, KaueCTBEHHAsl peaKIus
Ha MHOT'OATOMHbBIE€ CIIUPTHI).

PackpriBaTh CMBICT N3y4aeMbIX
MOHSATUH(BBIABIIATh UX XapaKTEPHBIC
MIPU3HAKN ), YCTAHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS

IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLCHU OPTaHUYECKUX
COEIUHCHUM.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpAIIEHHOMN ) POPMYIT OPTAaHUIECKUX
BEILIECTB.




®enoi. CTpOoeHHE MOJIEKYJIBI,
¢u3znuecKre 1 XuMUYEeCKrue CBOMCTBA
denomna.

3.2

Anbaeruabl.
KapOoHOoBBIE KUCTOTHI.
CrnosxHble 3Qupbl

Anpaerusl: hopManbaeTuI 1
aleTagbJerul, XiMHUIeCKOe CTPOCHHE,
bu3nYeCKre U XUMHUYECKHUE CBOMCTBA
(peakIuy OKMCJICHHUS U BOCCTAHOBJICHUSI,
KaueCTBEHHBIE PEAKIIUH ), IOJTYyUYCHHUE U
IpUMEHEHUE.

OHOOCHOBHBIE TIPEICTbHbIE
KapOOHOBBIE KUCIIOTHI: YKCyCHAas
KHCJIOTa, XUMHUYECKOE CTPOEHHUE,
bu3uYECKUe U XUMHYECKHUE CBOMCTBA
(oO1mIue CBOMCTBA KUCIIOT, PEAKIIHS
aTepudrKaIun), TOJIyICHNE U
npuMeHeHne. CTeapruHOBas M OJISMHOBAS
KHCJIOTHI KaK IIPEACTAaBUTEIIN BBICIIIAX
KapOOHOBBIX KUCIOT. MbIjIa KaK COJH
BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ICHCTBUE.

CnoxHbIe 23QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['maponu3
CJIOKHBIX 2(HUpOB. XKuphI Kak

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHUe, PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINEC
CIIOCOOBI TTOJTYYEHHUS TUITUYHBIX
MpeACTaBUTENICH pa3IMUHbBIX KJIACCOB
KHCJIOPOJICOJIEPKAIIUX COSTUHEHUI
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hopmanbpaeruia,
areTajabJeruaa, YKCyCHOM KUCTIOTHI,
TUIFOKO3bI, Caxapo3bl, Kpaxmalna,
[EJUTIOJIO3I ) ; BEISIBIIATH TCHETHYECKYIO
CBA3b MEK/ly HUMHU U MMOJATBEPKIATh €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMHUUECKUX
pPEaKIMil C UCIIOIB30BAHUEM

CTPYKTYPHBIX (DOPMYIL.

OnuceIBaTh COCTAaB,
XUMHYECKOe CTpOEHUE u
MpPUMEHEHUE KUPOB,

XAPAaKTCPU30BaATh UX 3HAUYCHHUC
I dKU3HCACATCIIbBHOCTH OPraHu3MOB.




IPOU3BOJIHBIE TJIMLEPUHA U BBICILIUX
KapOOHOBBIX KUCIIOT.

3.3

YrieBoabl

YTneBonbl: cocTaB, Kiaccu(DUKaIHs
yIieBOJI0B (MOHO-, TU- U
nosucaxapuibl). ['moko3a —
IIPOCTEUIIINI MOHOCAXapHUI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
¢u3nIecKue 1 XUMHUIECKHEe CBOMCTBA
TJTIOKO3HI (B3aUMO/ICHCTBHUE

¢ runpokcuaom meau(ll), oxucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepeopa(l),BoccTanoBnenue, OpokeHUE
TJIFOKO3BI ), HAXOXKIECHUE B IPUPOJIE,
npUMEeHEHHE TII0K03bl. DpyKTO3a Kak
U30MEp TITIOKO3bI.

Caxapo3za — npeICTaBUTEb
nucaxapunoB. Kpaxman u niemonosa
KaK MPUPOJIHBIE TIOIUMEPBI: CTPOCHHE
KpaxMmaja 1 LeJUTI0I03b! ,()u3nyecKue 1
XMMHUYECKHE CBOMCTBA Kpaxmara.

[IpoBOAUTE BEIYUCIICHUS

JUTS OTIPEACIICHUSI MOJIEKYIISIPHON
(dhopMyJIbl OpraHUYECKOro BEleCTBa,
M0 YPABHEHUIO XUMHYECKON PEaKIIHH.
CaMoCTOSATENIbHO MIAHUPOBATh U
OCYIIECTBIISITH CBOIO TTO3HABATEIbHYIO
JIeATEIIbHOCTD;




e PacuérHble 3a1auu:

— OIPEAEICHUE MOJIEKYJIIIPHOU
bopMyIbl OpraHuYeCcKoro
BELIECTBA 10 MACCOBBIM JOJISIM
aTOMOB XMMHUYECKUX AJIEMEHTOB U
1o macce (00beMy) NPOAYKTOB
CropaHusi;

— pacy€Thl O YPaBHEHUIO
XUMHYECKOU peakiuu

Hroro no pazneny
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4.1 | AMUHBIL.
AMWHOKUCIOTHI.
benku

5

AMMHBI: METUJIAMHH — IPOCTEUILINAN
IIPEACTaBUTENb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, (U3HUECKHE
XUMHYECKHe CBOMCTBA(peaKIuu

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUN(BBIABIATh UX XapaKTEPHBIE
MPU3HAKHU ), YCTAaHABIUBATh UX
B3aUMOCBS3b ,HCIIOJIb30BAThH




C KACJIOTaMH U TOPEHUs ),HAXOKACHHUE
B IIpUpOJie. AMUHOKHCIIOTHI KaK

aMdoTepHbIe OpraHUYEeCKUEe COETUHEHUS.

PuU3nUEeCKUE U XUMUYECKUE CBOUCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buonornueckoe 3HaueHNE AMUHOKHUCIIOT.
CuHTE3 MEeNnTHI0B.

benku kak mpupoIHbIE TTOJTMMEPHI.
[TepBuuHasi, BTopr4Hasi U TpETUIHAS
CTpYKTypa O0enKkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THIPOJIU3,
JieHaTypalusi, KaueCTBEHHbIE PEAKIIUU
Ha OeJKH.

CoOOTBETCTBYIOIINE TOHATHUSA

[Ipu onucannu cocraBa, CTPOCHHS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCAUHEHUN.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISl COCTaBJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIIEHHOMN )(pOpMYJT OPraHUUECKUX
BEILIECTB.

Onpenensate MPUHAIJICKHOCTD
BEILIECTB K OINPENIECICHHOMY KJlacCy IO
COCTaBYy M CTPOEHHUIO, HA3bIBATh UX

10 CUCTEMATUYECKO HOMEHKJIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIE HA3BAHUS
OTJIENIbHBIX MPEICTABUTEIEH.
XapaKkTepHu30BaTh COCTAB, CTPOCHHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TATUIHBIX
MIPECTABUTEIIEH a30TCOAEPKALINX
coeIMHEeHU(MeTUIIaM1Ha, TJIUINHA,
OCJKOB).

OmnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIIKOB; MOSCHSTH
Ha IpUMepax 3HadeHue OEJIKOB

JUISL OpraHW3Ma 4eIOBEKa.




HMcnonbs30BaTh €CTECTBEHHO -
Hay4YHBIE METO/IbI IO3HAHUS —
HaOJIIOIATh U OIMCHIBATH
JIEMOHCTPaLMOHHBIN
AKCIIEPUMEHT.

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

HaumenoBanue

No KomnnuecTtBo

pa3ziesioB U TeM

o\
y4eOHOro mpeIMeTa

qaCcoB

[IporpammHoOe conepxanue

OcHOBHBIC BUJIBI ACATCIBHOCTH
o0y4Jaronuxcs

Paznenl.TeopeTuuecKHEeOCHOBBIXUMHH

1.1 | Ctpoenue aToMOB. 3
[Tepunognueckuii
3aKOH U
[Tepnoanueckas
CHUCTEMAa XUMHUYECKUX
AJIEMEHTOB
J.M.Menneneena

Xumnueckui ssieMeHT. ATom. CoctaB
ATOMa ,u30TOIbI . JNEKTPOHHAS
00009Ka. DHEPreTUUECKUE YPOBHU,
MOJYPOBHU. ATOMHBIE OPOHTAIH,

S-, p-,d-, f- ameMenThI. OCOOCHHOCTH
Pacnpenenenus 35mekTpoHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIITNX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTYypaIys aToOMOB.
[lepnoauueckuit 3aKOH U
[Tepuonndeckas cucteMa XUMUYECKUX
sanemenToB JI.M.MenneneeBa. Cs3b
[Tepronnyeckoro 3aKoHa u
[leproanueckoi CUCTEMBl XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MCHEHHS CBOMCTB XUMHUYECKHUX
DNEeMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB IO IpyniaM 1
nepuojiaM. 3Ha4eHHUEe TEPUOUIECKOTO
3aKOHA U CUCTEMbI XUMHUUYECKUX

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATHH (BBISABISITH MX XapaKTCPHBIC
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICIT TEPUOTUICCKOTO
3akoHa JI.M1.Menpaeneena u
JIEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu30BaTh dJIECKTPOHHOE
CTPOCHUE aTOMOB XUMUYECKUX
371eMEeHTOB | —411epruoa0B, UCTIOb3Ys
HOHATHSA S-,P-,d-3 IEKTpOHHBIE
OpOUTAIIN, YHEPTETUIECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKHIX
DNEeMEHTOB U UX COETMHEHUIN

0 TIEPUOTAMH TPYIIIaM
[Teprnognyeckoi CUCTEMBI

J.1. Menpaeneena




sneMmeHToB (.M. MeneneeBa
B Pa3BUTUU HAYKHU.

1.2

CrtpoeHue BeliecTna.
MHoroobpasue
BEIIIECTB

Ctpoenue BemiecTBa. XUMUYECKasi CBA3b.

Bupl (koBasieHTHAs! HEMOJApHAS U
NOJISIpHAs, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHUs XUMHUYECKOM
cBs131 (0OMEHHBIN U JOHOPHO-
aKIenTopHbiii). BogopoaHas cBs3b.
BaneHTHOCTS.
DIEeKTpOOTpUIATENBHOCTh. CTENEHD
okucyeHusa. KaTMoHbl 1 aHUOHBI.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUA.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTAINTMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KonnuecTBeHHbBIE
XapaKTEPUCTUKH PAcTBOPOB (MaccoBas
JIOJIS1 BEIIECTBA B PacTBOpE).

PackpriBaTh CMBICT H3y4aeMbIX
TOHATHH (BBIJACISITH MX XapaKTCPHBIC
MIPU3HAKK ) U IPUMEHSATD 3TH TIOHSTHSI
IIPU OTIMCAHWUU COCTaBa M CTPOCHUS
BEIICCTB, JIJIT OOBSICHECHHS OTIEIIbHBIX
(haKTOB M SBJICHUM.

OnpeaensTs BUIBI XUMUYECKOU CBSI3H
(KOBaJICHTHOM, MIOHHOM,
METAUIMYECKOM, BOIOPOTHOI)

B COCJIMHCHMSX ;THI KPUCTATUTMICCKON
PEIETKM KOHKPETHOTO BEIIECTRA.
OrnpeniensiTh BAJIGHTHOCTh U CTEIICHB
OKHCJICHHUSI XUMHYCCKHUX 3JICMCHTOB

B COCIMHEHUSX PA3JIUUYHOIO

COCTaBa.

[TpoBOAMTH BEIYUCIICHUS

C HCIIOJIb30BAHUEM ITOHATHSI«MACCOBas
JIOJIsl BEIIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XHMUYCCKUMH




OCHOBHBIE KJIACCHI
HEOPraHUYECKUX BEIECTB.

e PacuéTHrle 3a1aun:

—pacyeTsl C UCIIOJIb30BAHUEM TTOHATHUS
«MaccoBas J10J11 paCTBOPEHHOTO
BCII[CCTBA»

1.3

XUMHAYECKHUE
peaxkuuu

Xumudeckas peakius. Kinaccudukamms
XUMHUYECKUX PEAKIINI B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUH.

CxopocCTh peakiiuu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX PakTopoB. OOpaTUMBbIE
peakuur. XMMUYECKOE paBHOBECHE.
@DaKTOpHI, BIUSIIOIINE H ACOCTOSIHUE
XUMHUYECKOTO PaBHOBECHS.

[Tpunuun Jle [larense.
DIIEKTPOIUTUYECKAS TUCCOLIHAITHA.
CwiibHBIC U clla0ble AIeKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIas,
HEeUTpanabHas, meaoyHas. BogopoaHbiii

TTOHATUSMU.
OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU PEAKIUU OT Pa3IMYHbIX
(haxkTopoB.

OnpenensaTe XapakTep CMEIEHUS
XUMHAYECKOI0 PAaBHOBECHS

B 3aBUCMMOCTH OT BHEILIHETO
BozneicTBus(npunnun Jle- [llarense).
CocTaBiATh ypaBHEHUS peaKuid
PAa3JIMYHBIX TUIIOB; MTOJHbBIE U
COKpAILEHHbIC YPABHEHUS PEAKLIMI
MOHHOTO0 OOMEHA, YYUTHIBAs yCIOBUS,
IIPY KOTOPBIX 3TU PEAKLUUU UILYT

JI0 KOHIIA.




nokazatenb(pH) pactBopa. Peakuuu
MOHHOI'0 0OMEHa B OpraHU4eCKOu U
HEOPTraHUYECKOW XUMMUHU.

e PacyérHble 3anayu:

—pacyeThl 0 YPABHEHUSIM XUMHUYECKHUX
pEeaKLHnii, B TOM YUCIIe
TEPMOXUMHUYECKUE PACUETHI

[IpoBOAUTH BBIYKCIICHUSA

ITo ypaBHEHUAM XUMUUYECKUX PEAKLINM,
B TOM YHCJIE TEPMOXUMUYECKHUE
pacu€Thl

Hroro no pazneny
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Pasnen2.Heopranuyeckasixumus

2.1 | Merajuisl

Meramisl. [lonoxeHnne MeTaioB

B Ilepunoguueckoit cucteMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtaioB. O6mue pusndeckue
cBoiicTBa meTaioB. [I[pumenenune
METaJIJIOB

B OBITY, pupojie U TexHUKe. CIUTaBb
METAJIOB. DJIEKTPOXUMUUYECKUN PSJT

HaIPsHKSHUM MeTaiuioB. OO01He
CIIOCOOBI IMOTYYEHUSI METaJIOB.
Koppo3us

MeTauoB. CriocoObl 3alTUThI

OT KOPPO3HH.

OO6m1ast XxapakTepuCTHKa METaJIOB
rnaBHbIX oarpynn (IA-rpymnna,

ITA- rpynina) [lepuoauueckoi CUCTEMBbI
XUMHUYECKUX 3JIEMEHTOB. AJTIOMUHUM.
AmdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMHUHMUS.

OO6m1ast XxapakTepUCTHKA METAJIOB
no6ouHbIx noarpymnm (b- rpymnm)
[lepnoandeckoi cUCTEMbl XUMUUYECKUX
AJIIEMEHTOB: M€/lb, LIMHK, XPOM, JKEJe30.
Baxwuelime coeTMHEHNS] METAJIIIOB
(OKCHIBI, TUAPOKCHUIBI, COJIN).

PackppiBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATh UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITH 3TH TOHSITHUS
MIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB ,JJI1 O0OBSICHEHHS OTICIBHBIX
(baKToB U SBJICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAIJIOB U UX COCITMHECHHUM C

y4E€TOM CTPOEHHS UX aTOMOB H
MTOJIOKEHHUS

B Ilepunoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

J.1. Mennaeneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIIMX COCTUHECHUN, TOATBEPK A
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX
peaKnii; TPUMEHEHHUE METAJLIOB

B Pa3JIMYHBIX 00IaCTSIX.

OnuceIBaTh CIIOCOOKI 3aIIMTHI METAJIIOB
OT KOPPO3WH. XapaKTepHU30BaTh
OKHMCJINTSIIBHO-BOCCTAHOBHUTCIBHBIC
PEeaKIUM MPH JIEKTPOIU3E PACIIJIABOB U
PacTBOpPOB COJIEH.




OKHUCIHUTETBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [lonsTre 00 31eKTpoNIN3e
pacIlIaBoOB U pacTBOPOB COJIEH.
[IprMmeHenue anekTponusa.




e Pacu€THble 3a1a4u:

—pacueThl Macchi(00beMa, KOJIMYeCTBa
BEIIECTBA) MPOYKTa PEaKINH, ECITU
OJIHO M3 BEUIECTB JAaHO B BUJE PACTBOpa
C OINPEAECICHHON MacCOBOM JOJIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTaHOBUTENIbHBIX pEaKIUI
IIOCPEACTBOM COCTaBJICHMUS
JIEKTPOHHOTO OajlaHca dTUX PEeaKLUil.
[TpoBOIUTE BBIUHUCTIEHUS

110 YPABHEHUSM XUMUYECKUX PEAKIHUI.




2.2

HemeTtamb:

Hemertamnel. [TonoxeHne HeMETaI0B

B Ilepunoauueckoit cucteMe XUMHUYECKUX
aneMmeHToB (.M. MenaeneeBa u
O0COOCHHOCTU CTPOEHUS aTOMOB.
du3UUECKUEe CBONCTBA HEMETAJIIIOB.
ANOTpONMA HEMETAIIOB (Ha MIPUMEPE
KHCIIOpoJia, cephl, hochopa u yrieposa).
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJUIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcuabpl HEMETAIIOB.
Kucnopoacoaepxamiyue KUCIOTHI.
Bogopoansie coennHeHus

HEMETAJIJIOB.

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITH 3TH TIOHSITHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JJI1 O0OBICHEHHS OTICIBHBIX
(baKToB U SBJICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B u3MeHeHnu CBOMCTB HEMETAIIOB M UX
COEJIMHEHUH C YUYETOM CTPOEHHUS UX
aTOMOB H ITOJIOKECHHUS

B Ilepunoanueckoii cucreme
XUMHWYECKUX DJIEMECHTOB

J.1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIINX COCTUHECHUN, TOATBEPKIAs
3TO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX
peaKuui.




e Pacu€THble 3a1a4u:

—pacyeThl MacChl BEIIECTBA

N obbema ra3oB o
U3BECTHOMY KOJTMYECTBY
BEUIECTBA, Macce WIH O00beMy
OJTHOTO U3 YYaCTBYIOIINX

B peaknuu BeliecTB; pacyeThl MacChl
(o0BeMa, KoJIMuecTBa BEIIECTBA)
IIPOJYKTOB PEAKITUH, €CIIA OJTHO

U3 BEILIECTB UMEET MMPUMECH

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue u opranndyeckue
kucnotel. Heopranmueckue u
OpraHM4ecKue OCHOBaHUS. AM(OTEpHBIE
HEOPraHUYECKUE U OPTraHNYECKUE
coenuHenus. ['eneTnueckas CBA3b
HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

IToaTBepkaaTh CyLIeCTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
peaKuui.

PackpbIBaTh CyIIHOCTH OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEJCTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHca dTUX PEaKIIH.
IIpoBoauTh peakuuu,
MIOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.




HpOBO,Z[I/ITB BBIYHCIICHUA
110 YpaBHCHUAM XUMHUYCCKUX pGaKHI/If/'I.
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9KOJIOTUYECKOH, IHEPTETUUECKON U
MUIIEBON 0€30MMaCHOCTH, PA3BUTHUU
MeauuuHbL. [ToHATHE 0 HayIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenus 06 OOIIMX HAYYHBIX
MPUHIIAITAX TPOMBIIIUICHHOTO MOTYYEHUS
BXHEHTIINX BEIIECTB (HA MPUMeEpax
MIPOM3BOJICTBA AMMHAaKa, CEPHOU
KHUCJIOTBI, METAHOJA).

YenoBek B MUPE BEIIECTB, MATEPHAIIOB U
XUMHUYECKUX PEAKINil: XUMHSI 1
3I0pPOBbE YEJIOBEKA; MpaBUia
WCIIOJIb30BaHUS JICKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPbEBBIX U
HKOJIOTUYECKHUX MPOOJIEM YeIOBEUeCTRa,
ONHUCHIBATH OCHOBHBIC HAIIPABJICHUS
pPa3BUTHUSL XUMUYECKON HAYKHU U
TEXHOJIOTHUH.

[TpumensTh MpaBmiIa 6€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCEHEBHOM
JKU3HU, MPABUJIA MMOBEACHUS B LEISAX
cOepeKeHUS 3I0POBBS U OKPYKaIoIIei
MPUPOJHOM Cpebl; IOHUMATh BPE
(omacHOCTh) BO3JECUCTBUS Ha KUBbBIC
OpraHU3MbI ONPE/ICTIECHHBIX BEIIECTB
cMbich nokazarend K, moscHsaTh




npenapaToB; IpaBuia 6€30MacHOro
UCTIOJIB30BaHMs IPENapaToB OBITOBOM
XMMHH B TTOBCETHEBHOM KU3HHU.

Ha IpUMEpax CrocoObl YMEHBIIEHUS U
IIPEAOTBPALLECHUS UX BPEAHOTO BO3/IEUCTBUS.
AHanmu3upoBaTh U KPUTHYECKU OLIEHUBATh
UH(pOpPMAIIHIO, CBA3aHHYIO C XUMUYECKUMHU
IIPOLIECCAMU U UX BIUSHUEM HA COCTOSTHUE
OKPYXKAIOLIEH CPEMBI.

Hcronp30BaTh NOJIYYEHHBIE 3HAHUS U
npenacTasiieHus o chepax

NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMU TEXHOJIOTUAMH, KaK OCHOBY JJIsI
OpHEHTAIMU B BEIOOpE CBOEH Oyayiei
npodeccuoHaIbHON 1eATeTbHOCTH.

[TpuHuMaTh yyacTue B 00CYX)ACHUH MPoodiieM
XHUMHYECKON U SKOJIOTNYECKON HAIPAaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYO MO3ULUIO IO
npo6JieMe U npejJiaraTb BO3MOXKHBIE IYTH €€
peLIeHMs

Hroro no pazneny

OBIIEEKOJIMYECTBO
YACOBIIOITPOI'PAMME
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