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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii denepanuny, TpeObOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENbHOM MPOrpaMMbl CpeAHEro oOIIero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeaepasbHOM  IOCYAapCTBEHHOM
oOpa3zoBarenbHOoM ctangaptre COO, ¢ yuérom Konueniuu npenogaBaHust y4eOHOTr o
npenMera «XuMmus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu,
peann3youuX OCHOBHbIE 00pa30BaTelIbHbIE IPOrpaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu passutus Bocnuranus B Poccuiickonn @eneparuu Ha niepuon 1o 2025
rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt cTpareruu 00y4deHus, BOCTUTAHUS M PA3BUTHUSL OOYUYAIOIIMXCS CPEACTBAMU
yueOHoro npeamera «XuMus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH LEJEH,
collep KaHMsl, pPE3yJbTaTOB OOy4YeHUss W TpeOOBAHMI K YpPOBHIO MOATOTOBKHU
BBIIIYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHOM  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, HPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKU 0OOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 370POBbIO
U IpUpoJHON cpene. Peannsyercs xumuueckoe oOpa3oBaHHE OOYyYaroIIMXCS Ha
yYpOBHE cpeiHero o0111ero 00pa3oBaHus CPpeACTBAMH YUeOHOTr0 MpeaMeTa «XuMus»,
cCollep)KaHME M TIOCTPOEHHE KOTOPOTO OIpPEAENIeHbl B MpOrpaMMme MO XUMHH C
y4€ToM crenM(puKd HayKd XUMUU, €€ 3HA4YeHHS B TO3HAHUU MPUPOJLI U B
MaTepHAIBHOM KM3HU OOILIECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHLUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHero oOILIEero
oOpazoBanus B Poccutickoit deneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYyK UTPAeT 0COOYIO poJib B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUM HOBOW Oa3bl MaTepUaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (DOPMHPOBAaHUE PALIMOHATILHOIO HAYYHOI'O MBILLUJICHUS], B
CO3/IaHHME IIETIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MHpPE KaK O €IMHCTBE
OpUPOJBl M YeloBeKa, KOoTopoe (OpMHUPYETCS B XMMHUHM Ha OCHOBE MOHUMAaHMs
BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYsI C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOThEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa W SKU3HM KaxkJI0oro ujeHa oOuiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3UJATENIbHAsI, KAK HAayKa BBICOKMX TEXHOJOTMH HaNpaBJIeHa Ha peUIeHUe
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPAaHbI 3/10POBbSI.

B coorBercTBUM C OOIIMMH MHENSIMH W TMPUHIUIAMU CPEIHEro OOMIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccebl, 6a30BbIN ypPOBEHB
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYKD MM U1  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMA, MPOIOJIKEHUS
00pa30BaHus B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHi  nipeaMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOIAasi M HEOpraHUYecKass XUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOIl HAyKHU: CUCTEMa
3HAHHWI MO0 HEOPTraHWYECKOW XMMUU (C BKIIIOUEHUEM 3HAHUUW U3 OOIIed XUMUU) U
OpraHn4ecKor xumuu. POpMHUPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npenMera O00ecrneyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOIroo0paszus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

CrpykTypa comepxaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(opMuUpoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K M3Yy4YeHHI0 Yy4eOHOro marepuajia M OOyClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHMH BEIIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
NpeCTaBICHUN O CTpoeHNH BeliecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BEILeCTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenMHeHnd. B Kypce  OpraHM4ecKOd XMMHUH  TOJIYy4alOT  pa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs MEepBOHAYAIbHbBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUN.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAaeTCsi M3YyYEHHBIH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOpeTHUUECKU MaTepuan u (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYyYaroUIMMCSl TPEAOCTABISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,



INIy0)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSACHSIONIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKIMAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MPOTEKaHus JonoHseTcs B Kypcax 10 u 11 kiaccoB aniemMeHTaMu
CoJlepKaHMs, UMEIOIIMMH KYJIbTYPOJIOTUYECKUA M MPUKIAJHON XapakTep. OTH
3HaHMSI CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMHUU C JIPYTUMHU HayKaMH,
pPacKphIBaIOT €€ POJib B MIO3HABATEIBHOM M MPAKTUYECKON JIEATEIbHOCTH YEI0BEKA,
CHOCOOCTBYIOT BOCITUTAHHIO YBA)KCHHUS K MPOLIECCY TBOPUYECTBA B 0OJIACTH TECOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TIOMOTaI0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IMpoOJjeMaxX, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICTUBATh MH(POPMALIHUIO U TPUMEHSTD €€ JJIs MONOJHEHUS 3HAHU,
pELIEHNS] HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAJIBHBIX HUCCIEA0BATEIbCKUX 3a1a4u. B
LEJIOM COZIep’KaHue Y4eOHOro mpeamera «XHMHs» JTaHHOTO YPOBHSI M3YyYEHHs
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Yy O0YHAIOITUXCS MHUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHus (QWIoCOPCKUX UAEH, TakuX Kak: MaTepHabHOE E€IMHCTBO
HEOPraHMYECKOro U OPraHMYeCcKoro Mupa, 0OyCJIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, TO3HABAEMOCTh MPUPOIHBIX ABICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUMH MEXAY HOBBIMH (aKTaMH U TEOPETUYECKUMU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJIOTHYECKUX MpolieM, a
TaK)ke Mpo0seM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTHUM U MAaTEPUAJIOB.

B nmmaHe pemieHus 3agad  BOCIMTAHMS, pa3BUTHA W COLMAIM3ALNN
Oo0y4YaromMXcs OPHUHATbIE NPOrpaMMOM IO XUMHUU MOAXOAbl K OIPEAEIICHUIO
COllep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpUBAIOT  (POPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX IEUCTBUI, IMEIOMINX 0a30BOE 3HaYEHUE JJI PA3TINUHBIX
BUJIOB JIEATEILHOCTH: pEUIEHUs TpoOJieM, TMOMCKa, aHaiu3a M 00pabOTKu
uHpOpMAIUK, HEOOXOAMMBIX JMJii TNPUOOPETEHHs OIbITa MPAKTUYECKON U
UCCIIeI0BATEIbCKOM JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUHU
XUMUH.

B mnpaktuke mnpernonaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHErO 00IIEero 00pa3oBaHus, IPU ONPEAETIECHUN
COJIepKATEeIbHOM XAapaKTEPUCTUKHU LIeJed HU3y4YeHHUs MpeaMeTa HampaBiIeHHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHUpPOBAHHME OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NESATENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOM TOUKHM 3PEHMsS] TaKOoil MOAXOJ K ONpENEleHUIO Leled M3ydeHHs
npeMeTa SBJISETCS BIOJHE ONPABIaHHbIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU LEIAMU W3YYCHHS TMpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasIIOTCS:

e (opmMupoBaHHEe CHUCTEMBbl XUMHUYECKHX 3HAHUH Kak  BaKHEHIIeH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHME fA3bIKAa HAYKH, YCBOCHHE U MOHMUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eHnIT MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEIIIECTB Y XUMHUECKUX PEAKITU, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUIN
OpUEHTUPOBATHCA B MHPE BEUIECTB M XUMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B IPUPOJE, B MPAKTUYECKON U MOBCEAHEBHOM )KU3HU;

e pa3BUTHE YMEHHUH U CITIOCOOOB JIEITEIILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 OJKCIIEPUMEHTa, COOJIOJIEHUEM IpaBUI
0e30MmacHoro oOpaIlleHus ¢ BeIeCTBAMHU.

Hapsny ¢ stum, conepkarenbHasi XapaKTEPUCTHKA LIEJIEN U 3a]a4 U3YYEHUS
npeaMeTa B porpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CUCTEME cpeaHero odiiero oOpazoBanus. CeroaHs B
MPEToJaBaHUN XUMUH B OOJIBIIIEH CTENEHN OTAAETCS MPEANIOUYTEHUE TPAKTHYECKON
KOMIIOHEHTE COJEp>KaHusi OOY4YeHHUs, OpPUEHTHUPOBAHHOM HA  MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMK, BIIAJICIOIET0 HE HAOOpOM
3HaHWM, a (PYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU U yMEHHSIMHU
AKTUBHOTI'O MOJYyYE€HUS 3HAHUW U IPUMEHEHHUS UX B PEaIbHON KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a7a4.

B cBs3U ¢ 3TUM 1Tpu M3yUE€HUH NpeaMETa « XUMUS» JTOMUHHUPYIOIIEE 3HAUEHNE
IpPUOOPETAIOT TaKKUE LENH U 3a7a4d, KaK:

aganTamys 00yJaroluXcs K YCIOBHSIM JTWHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBAaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MNPHUHSTHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue 'y OOYyYalOIUXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BUIOB
JIESITENBHOCTU: PellieHus Mpo0seM, MOUCKa, aHamu3a U 00paboTKH HH(OpMAIUH,
HEOOXOTUMBIX JJIS IPUOOPETEHUS OTIBITA IS TENHHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B MO3HAHMM XUMHH, a TAKXKE JJI1 OLUCHKHA C MO3ULUN 3KOJIOTMYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHUX MPOIECCOB HA OPTaHU3M
YeJI0BEKA U IPUPOAHYIO Cpeny;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUYaroIMXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XHMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU Ui TOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMM XUMHUECKOTO COJIEpIKaHuUs;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIONTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBILLUIEHHUS, HAOJII0JaTENbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHMM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydamommxcsid YOEeXKIEHHOCTM B TyMaHHCTHYECKOU
HalpaBJICHHOCTH XUMHUH, €€ BAXKHOM pPOIM B PEHIEHUH TJI00albHBIX HpoOsIeM
paIMOHATBHOTO MPUPOJONOIB30BAHUS, TIOMIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOIIIGHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHHS OIbITa
UCMOJIb30BAaHUS MOJNYYEHHBIX 3HAHWM JJI NPUHATHS TPaMOTHBIX pELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHUSIMHU.

B yuyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHHUA MNpPeaMET «XUMUS)
0a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAyYHBIC
OpEIMEThD.

OO1iee yncao 4acoB, OTBEAEHHBIX JJI1 U3YUSHHS] XMMHUH, Ha 0a30BOM YPOBHE
cpeaHero o0iero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezenmo), B 11 knacce — 34 yaca (1 yac B Henento).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKAS XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHn4YecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYCHUM HOBBIX BELIECTB M MaTE€pUANIOB. Teopuss CTPOCHUS OPraHUYECKHX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHus1. CTpyKTypHbIe (HOPMYITBI
OpraHuYecKux BemecTB. ['omoinorus, wu3omepus. XHMUYECKas CBS3b B
OPraHUYECKUX COECAUHEHUSAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknatypa
OpraHUYECKUX COEAMHEHUN (cucTeMaThyeckas) W TpUBUAJIbHbIE Ha3BaHUs
BAKHEHIIHX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJbl M3YYE€HHUS BEIIECTB W HX NPEBPAILCHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMH OpraHUYECKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJI OpPTraHWYECKHUX BEIIECTB, HAOIIOACHUE U OINHCAHHUE
JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHWYECKHUX BEIIECTB MpPHU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTENIINE MNPEACTABUTENN AQJIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMICTBa
(peakuuu 3aMenieHus W TOpPEHHUs), HaxXOXJCHHE B MPUPOAE, IOJYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsJl. DTUJIEH U NPOINUIEH —
POCTEUITNE TPEICTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllUU, OKHUCJICHUS W
NOJIMMEPHU3ALINH ), TTOJIyYeHUE U IPUMEHEHHUE.

Anxaguensl: Oyramuen-1,3 um merunOyraguen-1,3: cTpoeHue, BakKHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHre CHHTETUYECKOrO
Kay4yyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psAJl. ALIETUIICH
— TMPOCTEUINUN TIPEICTABUTETh AJIKMHOB: COCTaB, CTpOCHHE, (U3UYECKHE W
XUMUYECKUE CBOMCTBA (peakiy TUJIpUPOBaHUs, TaJIOTEHUPOBAHUSI, TUApaTaIUH,
rOpeHusi), MOTyYeHUE U MIPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (PU3MYECKUE W XMUMHUYECKHE CBOWCTBA
(peakuuu TrajJloreHupPOBaHUS W HUTPOBAHUS), MOJyYCHUE U NIPUMEHEeHue. Tonyon:
cocmae, cmpoenue, ¢uauveckue U  XuMuueckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeHerue. TOKCUYHOCTb apEHOB.



['eHernueckas CBsI3p MEXAY YII€BOAOPOJAAMH, MPUHAMICKAINMMHA K PA3TAYHBIM
KJIacCaM.

[IpupoaHble MCTOYHUKHK YTIE€BOAOPOAOB. IIpUpoaHBIA Ta3 W MOIYTHBIE
HedTsaHubie ra3pl. HedThs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMu TIaCTMACC, KaydyKoB U pe3uHbl, Koyekuu «HedTs»
U «YTO0JbY», MOAEIUPOBAHNE MOJIEKYN YIJIEBOJAOPOAOB M TaJOr€HOIPOU3BOIHBIX,
IPOBE/ICHNE MPAKTUYECKON PabOThI: MOJIYyYEeHHUE ATUIICHA U U3yYEHUE €ro CBOMCTB.

Pacuérnble 3anaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOIHOrO BEIIECTBA WIM IMPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

Kucaopoaconep:kamue oprann4ecKue coeJMHEHUA

[IpenensHple OOHOATOMHBIE CIMPTBHL. METAaHOI W 3TAHON: CTPOCHHE,
dbu3ndecKkue U XUMHUYECKHE CBOMCTBa (peakiMi C AaKTUBHBIMU MeETaslIaMH,
rajoreHoBOJOpOJaMH, TOpPEHHE), NpHUMEHEHHE. BoaopoaHbIe CBS3U MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  CHHUPTHL. JTWICHIJWKOIb W TJULEPUH: CTPOCHHE,
dbu3nMdecKkue W XUMHYECKHE CBOMCTBa (B3aMMOIEHCTBHE CO IIETOYHBIMU
MeTajulaMi, KaueCTBEHHAsl peakldsi Ha MHOI0aToOMHbIe cnupThl). JlelicTBue Ha
OpranusMm 4esoBeka. [[pumeHenne rimuepruaa U TUJICHTJIUKOIIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (QU3NYECKHE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpnerunpl U Kemowuwvl. DopMmanpiaeruj, aueTalbIETU]: CTPOCHHE,
duznyueckre W XUMHUYECKHE CBOWCTBA (PEaKIMHM OKWCICHUS W BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINM), TOJYYCHUE U TPUMEHEHHE.

OHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHas
KHUCIIOTHI: CTpOeHHE, GU3NIECKHEe U XUMUYECKHEe CBOIMCTBA (CBOMCTBA, 0OIIME IS
KJ1acca KUCJIOT, peakus 3TepuduKanun), noiydyeHue u npumenenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JACHCTBUE.

Cnoxnble 2(QHUpbHl KaK TMPOM3BOJHBIE KapOOHOBBIX KucioT. [umaponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenune xxupos. buonoruueckas

pOJIb KHUPOB.
VYraeBoapl: cocTtaB, Kiaccuukamums — yrieogoB  (MOHO-, Ju- U
noyrcaxapupl). ['JIFoko3a — mpocTeHInie MOHOCaXapH . OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbl, PU3UYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOICIICTBUE C TUIPOKCUIOM
meau(ll), okucnenre aMmMuayHbIM pacTBOPOM okcuia cepedpa(l), BocctaHOBIEHUE,
OpOKEHUE TITI0KO03bI), HAXO0XKICHUE B MPUPOJIE, MPUMEHEHNE, OMOJIOTHYECKAs POJIb.
®orocuHTre3. pyKTo3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepbl. CTpoeHue Kpaxmania 1
neuono3el.  dusnyeckue M XUMUYECKUE CBOMCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAs PEAKIIMsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHsI BEIIECTB M WX MPEBPAICHHN:
POBEJCHUE, HAOIIOJICHUE U ONUCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4Y€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIA
okcugoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJICUCTBHE TIJIMIIEPUHA C
ruapokcuaom meau(ll)), anbaeruaoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneiicTBue Kpaxmajia C HOJOM),
MIPOBECHUE MTPAKTUUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

Pacuérnbie 3apaun.

Borunciiennsi 1Mo ypaBHEHHIO XWMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOr0 BEIIECTBA WJIM MPOJIYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00BbEMY, KOJTUYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIIUH).

A3oTcoziepxale OpraHnueckKue COeTMHEHUS.

AMMHOKHCITOTHI KaK aM(OTepHbIe OpraHndeckue coennaenus. dusndeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mNpuMepe riauiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIIOT. [lenTuanl.

benku kak mnpupoIHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuynas,
BTOpUYHAsT W TPETHYHAS CTPYKTypa OEIKOB. XHWMHYECKHE CBOWCTBA OECIKOB:
TUAPOIU3, IEHATypalys, KAYeCTBEHHbIEC PEAKI[UU Ha OCJKU.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIECTB M HUX IMpEeBpalleHH:
HAOJIIOICHUE W OMMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypaIusi OEIKOB MPU
HArpeBaHWHU, LIBETHBIE PEAKIIUU OETTKOB.

BbicokoMoJIeKyJISIPHBbIE COeIMHEHUS

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUU —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIECTB M WX IMpEBpaIlCHH:
O3HAKOMJICHHE C O0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust MexXnpeaMeTHBIX CBSI3€H MPU U3YUCHUH OPraHUYECKON XUMHUU B
10 xmacce OCyIIeCTBISETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX eCTeCTBEHHO-



HAyYHBIX TOHATHHA, TaK W TOHATHH, SBISIONIAXCS CHUCTEMHBIMH JJIS OTACITBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHNUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJINU3, CUHTE3, Kiaccudukaius, MepuouIHOCTh, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: MaTtepus, DOHEprusi, Macca, aTroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PM3MUECKUE BEIMYUHBI U SIMHUIIB UX H3MEPEHHUSI.

buonorus: kierka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢dboTOCHHTE3, OHMOJOTWYECKH AaKTHBHBIC BeliecTBa (OCNIKH, YTJIECBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHOMOrUsA: TMHIIEBBIC MPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO ITHTAHMSI,
MOIOIIIE CPECTBA, JICKAPCTBCHHBIE M KOCMETHUYECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIJACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernvyeckue OCHOBbI XUMUHU

XUMUYECKHM dneMeHT. AToM. Snapo aroma, H30TONBI. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, TMOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeieNieHus] 3JIEKTPOHOB IO OpOMUTaIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIEKTPOHHASI KOHPUTYypalKs aTOMOB.

[lepnognueckuii 3aKoH u [lepruonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpHOAMYECKOro 3akoHa M llepmonnueckoll cucTeMbl
xuMuueckux aneMeHToB [[. 1. MeunneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHYECKUX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyIIaM U MNEpHOAaM.
3HAaYEHHE NIEPUOINYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemecTBa. XUMHUYECKas CBA3b. BuUIBl XHMHUYECKOH CBS3H
(KOBaJICHTHAsl HEMOJSPHAsl M MOJISIPHAs, WOHHAS, MeTaIM4eckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuenTopHslil). Bopoponnas cBsi3b. BasieHTHOCTB. DJEKTPOOTPULIATENBHOCTD.
Crenenp oxkucneHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKHU.



[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1071 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIUHECHUM. Homenknarypa
HEOPraHWYECKUX BeulecTB. [eHernyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss — XMMHUYECKMX — peakluil B
HEOPraHMYECKON M OpPraHMYECKOW XHMMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U NPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSAX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT paziaudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHAYECKOEe paBHOBecHue. DaKTOpbl, BIUAKOIINE HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponuThyueckas auccounaiys. CuiabHbIe U ciadbie 2aeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBpALICHUN:
neMoHcTpanus Taomui «llepuogudeckas cucrema XuMudeckux siaemerTos J1. .
MenneneeBay, U3ydeHUE MOJIENEH KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUM KAaTAIIM3AaTOPa, ONPEAECIECHUE CPEbl PACTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCATIBLHOI0 MHAUKATOPA, pEAKIIMM HOHHOT'O 0OMEHA), TPOBEACHUE
paKkTUUeCcKOi paboThl «BiusHue pa3inuHbix (akTOpOB HA CKOPOCTh XUMHUECKON
peaxkuum».

PacuérHble 3anaumn.

Pacuérei 1o ypaBHEHMSM XMMHUYECKHX pEaKUWi, B TOM 4YHCIIE
TEPMOXHUMUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MOHATHS «MAaCCOBAs 10JIS
BEILECTBAY.

Heopranuyeckass XuMus

Hemeramner. Ilonoxenue HemeraiuioB B llepuogumueckon  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBONCTBA HEMETAJIOB. AJUIOTPOIMS HEMETANIOB (Ha MpUMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEWIIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriaepomsa W KpeMHUS) U HUX  COCIMHEHUH  (OKCHUJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAUHEHUN).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHEHU .

Merannsl. 1lonoxenne meramnoB B llepronnueckoil cucremMe XMMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0UEK
aToMoB MetasuioB. OOume ¢gusznyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DIEKTPOXUMHUUYECKUIN PSIJT HATIPSKEHU METaIOB.



XUMHUYECKHE CBOWCTBA Ba)KHEHUIIUX METAJIOB (HATPUM, Kallui, KablIUM,
MarHuii, amOMUHHHI, LIMHK, XPOM, JKEI€30, ME/Ib) U UX COCAUHEHUH.

OO6mme cnocoObl MmonyyeHus: MeTayioB. IIpruMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpAIlCHMIA:
U3y4YeHHe KOJUIEKIMH «MeTallibl U CIUIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE
AKCIIEPUMEHTAIbHBIX 3aJ]a4, HAOJIIOJIEHUE W ONMCAHHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THJIPOKCHIA ATFOMUHHUS C PacTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HAa KATUOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMH BEIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieyeHHH SKOJOTHYSCKOM, DHEPreTHYSCKOW M IHIIECBOM
0e30MacHOCTH, pa3BUTUM MeAULMHBL [loHATHE O Hay4yHBIX MeETOAaxX MO3HAHMS
BEIIECTB U XUMHYECKUX PEAKIIHIA.

[IpencraBinenuss 00 OOMMX HAay4yHbIX NPUHLUINAX HPOMBIIIIEHHOIO
NOJyYEHHMSI BXKHEHIINX BELECTB.

YenoBek B MHpe BEUIECTB W MATEPUATIOB: BAXKHEWIIHNE CTPOUTEIBHBIE
MaTepuasbl, KOHCTPYKUHWOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepHaIbl JUIsl AJIEKTPOHUKH, HAHOMAaTEpHUaJbl, OPraHUYECKUE W MHUHEPAJIbHBIE
ya00peHus.

XUMHSL U 30POBbE YEJIOBEKA: IPaBWJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, IpaBuia 0€30I1aCHOrO UCIIOJIb30BAHUS IIPENAapaToB OBITOBOM XUMUH B
ITIOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX  CBsS3€d NOpH  K3ydyeHUH oOwmed u
HEOpraHM4eCcKo XMMHMM B 11 Kiacce ocylecTBIsIeTCsl Yepe3 MCIOIb30BAHNE KAK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SIBJISIOIIUXCS
CHUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mre ecTeCTBEHHO-HAY4YHBbIE MOHSATHS: HAY4YHBIM (DaKkT, rumoresa, 3aKoOH,
TEOpHs, aHaliu3, CHHTE3, KIacCUpUKaLus, NEpUOJUYHOCTh, HaOII0EHuE,
DKCIIEPUMEHT, MOICIIUPOBAHUE, U3MEPEHHUE, SIBICHUE.

@u3Mka: MaTepusi, IHEPTHsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEILECTBA, (PU3MUECKHUE BEIMYMHBI M €AMHHULBI X
U3MEPEHUS, CKOPOCT.



buonorus: knerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOIJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIE TOPOJBI, TIOJIE3HBIE UCKOMAaeMbIE, TOIUIHBO,
pecypchl.

TexHonmorus: XuMu4eckasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpPHANIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
HNPOMBIIIJICHHOCTh,  (hapMaleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOICTBO
KOCMETUYECKUX MPEernapaTroB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEepHaJIOB,
AIIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI PAMMBI 110 XUMUWU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YaloIIMMHUCSL TMPOrpaMM CpPEIHEro oOOIIero o0pa3oBaHus (JMYHOCTHBIM,
METanpeaMETHbIM M MpeIMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA NpeaMera «XUMHsS» HAa YPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIONINE COCTABISIONIHUE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKONW Tpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HaJINYME MOTUBALUHU K O0yUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPAAULIUKA 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYyYaromIMXcs PYKOBOJCTBOBAaThCA B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYKE MPaBOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HECHHBIE TIAHBI.

JIngHOCTHBIE pE3yJbTaThl OCBOECHMS IIpeamera «XHMHS» IOCTUTaroTCs B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOW JAESATEIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U ujealaMd POCCHUMCKOro TPakJJaHCKOro OOIECTBAa, NMPUHATHIMU B OOIIECTBE
HOpMaMHd W [paBWIaMHU  TOBEJEHUS, CHOCOOCTBYIOUIMMH  Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIIEHUS JIMYHOCTHU
00y4Jarommxcs.

JIngHOCTHBIE pE3yJbTaThl OCBOCHUA MpeaMera «XUMHUA»  OTPa)XaroT
c(OPMUPOBAHHOCTh ONbITA TO3HABATENBHOM W TPAKTHUYECKON esITeTbHOCTU
oOy4Jaromuxcs 1Mo peaju3alyu NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:xaaHCKOro BOCIIUTAHUSA .

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU AESITEIbHOCTHU MPU CO3/IaHUH y4EOHBIX
IPOEKTOB, PEILICHUN YUYE€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TNPUHUMATb MOTHUBBI, HaMEpPEHHs, JIOTHKY U
apryMeHTHI IPYTUX MPU aHAIHU3€ PA3INYHbIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

LEHHOCTHOI'O OTHOLIECHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIHIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TMPOLECCY TBOPUYECTBA B 00JIACTU TEOPUM U NPAKTUUECKOTO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh pe3yibTaT
JUINTENbHBIX ~ HAOJMIOJEHUI, KpPOMOTJIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
HNOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHUBOB B MTOJIYYEHHUH U IMOCIEAYIOIIEM aHAIHN3E
uH(GOpPMAIK O NEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEAEHUE U TOCTYIIKM CBOMX TOBApHILEH C
NO3UMIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) dpopMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 300poBOro u 0Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOtofieHrss TpaBui O€30MacHOro oOpaleHusi ¢ BeEIIeCTBaMU B OBITY,
IIOBCETHEBHOM )KM3HU U B TPYZAOBOM JEATEIBHOCTH;

NOHMMaHUSl UEHHOCTHM NPaBWI HMHIMBUAYAIbHOTO M  KOJJIEKTUBHOIO
0€3011acHOTr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINX 3J0POBbIO U JKU3HHU JIOACH;

OCO3HAHUS TOCJEACTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YNOTpeOJIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BATEIbCKON
JIESTEeNHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JAPYTHX  BHJIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWHU MPAKTUYECKUX 3aj1ay
CoLlMabHON HANpaBIEHHOCTH (B paMKax CBOEr0 KJlacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EHUIO Mpodeccuil pa3auyHOro pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBXKCHUSI K TPYLY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymiel mpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3K0JI0TrNYeCKOro0 BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUICHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTWYECKUX MPOoOJIeM, BIIUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTIKCHUN XUMHUH IS
pelieHrs BOMPOCOB PallMOHATILHOIO MPUPOIO0NOIL30BaAHNS;

AKTUBHOIO HENPUATHS  JICUCTBUM, MPUHOCSAUIMX BpEN  OKPYKaroIIEH
NPUPOJHON Cpele, YMEHHUS TPOTHO3MPOBATH HEOJIATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpaIlaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA JeSATETbHOCTU HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOMN
NpaKkTUKE, CIOCOOHOCTM M YMEHHMS aKTHUBHO NPOTUBOCTOSTH HJCOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMUpPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
NIPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpoOJieM COXpaHEHUs
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTA XUMHUHM JJiIE  COBPEMEHHOM
UBWIN3ALUN: B €€ TYMaHUCTUYECKON HATIPABIEHHOCTH U BAXKHOU POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepUAbHOM KYJIbTYPbl, PELWIEHUH TIJIO0AIbHBIX MpoleM
YCTOMYHMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUILEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTUM MEIUIIUHBI, O0ECIICUYEHUU YCIOBHM
YCIEUIHOTO TPYJa U IKOJIOTHYECKU KOM(OPTHOM XKU3HU KaXA0r0 YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHHUs CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4yaeMble 3HAHUS JJISl aHAJu3a U OOBSICHEHHUSI SIBIICHUM OKPYXaIOIIEero Mupa u



NPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeNlaTh 00OCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HayYHBIX (P)aKTOB U MMEIOIIUXCS JAHHBIX C LETbIO MOIYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIbHO HCIIOJIIb30BATh XUMHUYECKHE 3HAHUS IS
pelieHus npobieM B peajbHbIX )KU3HEHHBIX CUTYalIUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM I TeTbHOCTH;

TOTOBHOCTH ¥  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3audHbIX chepax npodeccruoHaIbHOMI

NESATENbHOCTH.
METAIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS Y4EOHOro mpeamera «XuMHUsS» Ha
YPOBHE CpeHEro 00111ero oopa3zoBaHus BKIOYAIOT:

3HaUYUMBbIE  JJIA (opMHUpOBaHHS  MHPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILIEHAyYHbIE MOHSTHUS, OTpaXarolue
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPIHUsl, SBJICHUE,
IpoLIECC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHNE, HAOIIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCaJIbHbIE Y4eOHbIEe NeHCTBUS (TMO3HABaTENbHbIE, KOMMYHHUKATUBHEIE,

pEryJIATUBHEIE), 00ecCIeYnBaroIIne dbopmupoBaHue G yHKIIMOHATBHOM
TPaMOTHOCTH M COITUATTBHOW KOMTIECTCHITMH 00 yYarOIIHXCS;
CIIOCOOHOCTH 00 yJaronmxcs UCTIOH30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIEC y4eOHBbIE
NENCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHble Pe3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  MO3HABaTEIbHBIMM, KOMMYHUKATHUBHBIMHU U  PETYISTUBHBIMU
JEUCTBUSIMU.

Ogaagenne YHUBepPCATbHBIMHA yueOHBIMH NMO3HABATEIbHBIMU
AeCTBUSIMM:

1) 60a30BbIe JIOTHYECKHUE IeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYNIHpPOBaTh U aKTyaJIM3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paCCMaTpPUBATD;

ONpENENATh LENNU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIBHOCTH C IOCTABJIECHHBIMHU LIETSAMU;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHWI MPHUEMBI JTIOTMUECKOTO MBIIUICHUS —
BBIICIISATh XapaKTEPHbIE MPU3HAKKA MOHATHI M YCTAaHABIMBATh UX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIMU BEIIECTB M
XAMUYECKHUX PEaKIU;

YCTaHABIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE paCCy>KIeHUs (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTHH), BBISIBJISTH 3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3AKITFOUCHUS;

MPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIIOJIb3YyEMbIE B XUMHUKM CUMBOJIUYECKHE
(3HAKOBBIE) MO/JIEH, MPE0OPA30BBIBATH MOJIEIbHBIC MPECTABICHUS — XUMHUECKUIN
3HAK (CUMBOII) DJIEMEHTa, XUMU4ecKas popmysia, ypaBHEHIE XUMAYECKON PEaKITUN
— MpU pEUIEHUU Y4YEOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSTh
HA3BaHHbBIC MOJICIbHBIE MIPEACTABICHUS JJIsI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIUI.

2) 0a3oBbI€e HCCIIeI0BATEILCKUE 1eCTBHSA:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOIO NMO3HAHUSA BEHIECTB U XUMHUUYECKHX
peaKLnil;

dbopMynHpOBaTh 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIH30BaTh MOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KA4YECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJII (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKHX IKCIEPUMEHTOB, COBEPIIECHCTBOBAThL YMEHHS HAOIIOATh 32 XOJIOM
npoLecca, CaMOCTOATENbHO MPOrHO3UPOBAaTh €ro pe3ysbTar, (opMyIupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAaHHON paboTe;

OpUOOPETaTh ONBIT YYEHUYECKOHM HCCIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTU, TMPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PELICHHS MPAKTUUECKHUX 337124, IPUMEHEHHIO PA3JIMYHBIX METO OB
MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCS B Pa3JIMYHBIX HWCTOYHMKAX uWHopManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPAaBOYHBIE TMOCOOMS,
pecypcel MHTepHETa), aHanmM3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
MIPEACTABIICHNUS, KPUTHUYECKHU OLICHMBATh eé JIOCTOBEPHOCTH 151
HEMPOTUBOPEYNBOCTD;



dbopMyIHUpOBaTh 3aMPOChl U MPUMEHITh PA3IUYHBIE METO/bl MPU TMOUCKE U
orbope wuHboOpMalnu, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaau
ONPEIEIEHHOr O THUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (QOpMYy  MpeICTaBICHUS
uHbopmaiu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padOTE C XUMUIECKOM
uHpOpMAITHE: TPUMEHATh MEXMIpPEeIMETHbIE ((HU3NYECKue W MaTEeMaTHYCCKHUE)
3HAKU U CUMBOJIBI, (POpMYIIbl, a00pEBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OBiaeHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMHU AeHCTBUSIMH:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUaora u/wiu
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIIbHO BBINIOJIHEHHS IPEIJIOKEHHON 3a1a4H;

BBICTYNIaTh C TNPE3CHTAlMel pe3ysbTaTOB MO3HABATEIBHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, pea3aIlui yueOHOTr0 MpoeKTa U (OPMYITHPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IYTEM COIJIACOBAHUSA MO3ULMU B
X0J1€ 00CYXJIeHUSI 1 0OMEHA MHEHHSIMU.

OgjaieHNe YHMBEPCAJTbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, ompeAensss €€ [ead W 3ajadyd, KOHTPOJIMPOBaTh U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  alrOpUTM JEUCTBHM TIpH
BBITIOJTHEHWM Y4YeOHBIX M UCCIIENIOBAaTEIbCKUX 3aJad, BbIOMpaTh Hambosee
3¢ eKTUBHBIN CcrMoco0 WX perieHus ¢ Y4ETOM TONYyYCHHsS] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEITETHHOCTH HA OCHOBE CaMOaHaIn3a u
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHHUM O XHUMHYECKOHM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOBI,



B (QOpMUPOBAHWU MBIIUICHUS € KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHATHHOMN
TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUS MPAKTUISCKUX 3a7a4d M IKOJIOTHIECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpe/Ie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XUMHYECKHH JJIEMEHT, aToM, JJEKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATCILHOCTh, XUMHUYECKAsI
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBINA 00BEM, YTIIEpOIHBIN CKeNeT, yHKIIMOHAIbHAS TPYIINa, pauKall,
U30MEpPUsl, ©30MEPHI, TOMOJIOTUIECKUN PsI/I, TOMOJIOTH, YTIIEBOAOPOIBI, KHCIOPO 1
a30TCoJIep)KAIINEe COCAUHCHUS, MOHOMEpP, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUU M 3aKOHbI (TEOPHUS CTPOCHHS
opranndeckux BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUHN SI3bIK XUMHH, MHPOBO33PEHUYCCKHEC 3HAHUS,
JeKalue B OCHOBE TOHMMAHHMS TPHYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
SABJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUSI O CBOMCTBax, COCTaBe, IOJYyYECHUU U
0€30MacHOM HCIIOJIb30BAHWM BaXXHEUIIIMX OpPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUICCKOMN NEeITEILHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHBIC NPHU3HAKUA TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE TOHSTHS MPHU
OIMMCAaHWUH COCTaBa, CTPOCHUS M MPEBPAIICHUN OPTaHNYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIh30BATh XUMHYECCKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOMN)
dbopMyn OpraHMYecKuX BEIIECTB W YpaBHEHUH XHUMHYECKUX pEaKIui,
W3TOTABJIMBATh MOJEINA MOJIEKYJI OPTaHMYECKUX BEIIECTB IS WILTIOCTPAIUU WX
XUMHUYECKOTO M TIPOCTPAHCTBEHHOTO CTPOSHUS;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHMYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K OINpeAcIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (yraeBOAOPOMbI, KHCIOPOJ € a30TCOACpIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAWHCHMS), J1aBaTh WM Ha3BaHUSA II0
cucremarndeckorn HomeHkiarype (IUPAC), a Taxke NMPUBOAUTH TPHUBHAILHBIC
Ha3BaHMUS OTMAEIBHBIX OPTaHMYECKUX BEIHIECTB (ITHIICH, MPOMHICH, alleTUJIEH,
ATUJICHTJINKONb, TIUICpUH, (eHos, (GopMaibaeruy, ameTaablAerul, MypaBbUHASL
KHUCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0Ta, CTEAPUHOBAsT KHCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmal, IeJITI0103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMCHATH TIOJOXKCHHS TCOPUU CTPOCHHUSI
opranudeckux BemiectB A. M. byriepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHECHHsI MacChl BEIIECTB;



c(hopMUPOBAHHOCTb YMEHUIN XapaKTEPU30BaATh COCTaB, CTPOEHUE, PU3UUECKUE
U XUMUYECKHE CBOWMCTBA TUIHMYHBIX TMPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, 3TWJICH, IPONUIICH, alleTUIIeH, OyTaaueH-1,3,
MeTUIOyTaaueH-1,3, 6eH3051, METaHOI, 3TAaHOJ, YTUICHTIIUKOIIb, TIUIEPHH, (DEHO,
aleTanbJeru, MypaBblHasi U YKCYCHasl KMCJIOTHI, TII0K03a, Kpaxmal, IeJUII0103a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHX PpPEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBINA ra3, yroJyb), CIOCOOBI UX NEPEPA0OTKU U MPAKTUIECKOE
IpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHHI TIPOBOJUTH BBIUMCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJTUYECTBA MCXOJHOIO BEIIECTBA WU MPOIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WIH MPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0eHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIONIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JJIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX C BEIMIECTBAMH M WX
IPUMCHEHUEM;

c(hOpMUPOBAHHOCTb YMEHUM COOJIIO/IaTh MPaBUJIA MOJIH30BAHUS XUMUYECKOM
NocyZ0oi W JabopaTOPHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMIOJHATh XHUMUYECKUI
AKCTIEPUMEHT (TIPEBPAILlEHUs OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, ITOTYyUYEHHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPTaHUUYECKUX BEUIECTB,
JeHaTypalus OeJIKOB PY HArPEBaHUU, LIBETHBIC PEaKIMK OCJIKOB) B COOTBETCTBUU
C TmpaBWIaMd TEXHUKH O€30MaCHOCTH TpU OOpalleHHMH C BeUIeCTBAMU U
7a00paTOpHBIM ~ O0OPYIOBAaHMEM, TMPEACTABIATh PE3YJAbTAaThl  XUMHUYECKOTO
JKCIEpUMEHTa B (oOpMe 3aluCH YpPaBHEHUM COOTBETCTBYIOUIUX PpEAKIUN U
dbopMyIUpPOBaTh BHIBO/BI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B IIENIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKpY)KaIOUIEH MPUPOAHON Cpelibl, OCO3HABATh



OIMAaCHOCTh BO3JICHCTBUS HA >KMBBIC OPraHU3MBI OMNPEICIEHHBIX OpPraHHYECKHUX
BEIIECTB, MOHMMAas cMbIC Tokazatens [1JIK, moscHATh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI M MPEAOTBPALICHUS HMX BPEIHOTO BO3JCHCTBHS Ha OPraHu3M
YeIIOBEKA;

VIS OOYYarOIIMXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE
INPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHUS BCIIECTB U
XHUMUYCCKHX SIBICHUI;

JUIS  CIIENIBIX W CIAO0OBHIAIIMX OOYYalONIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcCTeMy oOo3HaueHu# JI. bpaiins mis 3amucn XUMHYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHSI Kypca «OOIas U HeopraHudeckas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUI IPUPOIBI,
B (OpPMHUPOBAHUU MBIIUICHUSI W KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIHHON
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]a4d U IKOJIOTHUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBbIO U IIPUPOIHON CPEIE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe TOHATUSA (XMUMHUYCCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBS3b
(KOBaJIEHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUMBl ~ XUMUYECKUX  peaKkIuid, pacTBOp, DJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALUAS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peaklny, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON Jucconmanuu, nepuoandeckuii 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS SHEPTUU
OpyU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE MOHUMAHUSI MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKUE CBEJICHHS O CBOMCTBAXx,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM HCMOJIb30BAHUM BaXKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKOM JIEATETbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPALICHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (GopMyn  BeIIECTB W  YpPaBHEHUH  XUMHUYECKHUX  PEAKIIUMH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbd Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAsS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUI OINpPENENITh BaJEHTHOCTh U CTENEHb OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3JU4YHOIO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METaJNInYecKas, BOJOPOAHAs) B COCAUHEHUSIX, THUI
KPUCTANIMYECKON PEIETKM KOHKPETHOr'O BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHABJIMBATh NPUHAIICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpENeIEHHOMY Kiaccy/Tpymme
COEIMHEHU (MIPOCTHIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, O0OBSICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (PYHKITUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuogo Ilepuoanueckoil cuctembl
XuMH4Yeckux dsaemeHtoB JI. M. MennaeneeBa, MCHOAB3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMSI CBOMCTB XMMHMUYECKUX 3JEMEHTOB M MX COEIMHEHHMH MO mepuojgaM u
rpynnaM [lepuoguueckont cucreMbl xuMuueckux 3semeHToB . 1. Menneneesa;

c(OpMHPOBAHHOCTh ~YMEHHUU  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHWYECKMX BELIECTB  pa3JIMYHBIX  KJIACCOB,
NOJTBEPkAATh CYILIECTBOBAHUE T'€HETHUUECKOW CBSI3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMU C ITOMOIIbIO YPABHEHU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUu IO
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, 0OpPaTUMOCTHU
peaKIiy, Y9acTHIO KaTajanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHH COCTaBIISATh YPaBHEHMsI PEaKUUl pa3iIMuHbIX
THUIIOB, TOJIHBIE U COKpAIIEHHbIE YPABHEHHS PEaKLMii MOHHOrO OOMEHA, yYUThIBas
YCIIOBHUS, NIPU KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOATBEPKIAIOIINE
KaYeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;



c()OpMHPOBAHHOCTh ~YMEHHMI  pacCKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
3TUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
pPEaKIUu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (nmpuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHYECKHE MPOLIECCHI,
JeKallie B OCHOBE IMPOMBIIUIEHHOIO TOJYyYEHHsI CEPHOM KHCIOTBI, aMMHaKa, a
TaK)Ke C(POPMUPOBAHHOCTh MPEACTABICHUA 00 OOLIMX HAy4YHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOr O IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHHS] C HCIHOJIb30BAHUEM
MOHATHUS «MAaccoBasi J0JIsl BELIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHU ra30B MPU
XUMHUYECKUX PpEAKIMAX, MAcChl BEUIECTBA WM O0bEMA Tra30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOIO U3 YYACTBYIOLIUX B PEAKIIMU
BEIIECTB, TEIUIOBOr0 3(PdeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPIUN;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
nocyao M JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXe MpaBuiia OOpalIeHUs C
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3jioKeHHE MEePOKCHIA BOAOPOJa B NMPHUCYTCTBUU KaTalu3aTopa,
ONPEJICJICHUE CpEeAbl PAcTBOPOB BEIIECTB C IMOMOUIBIO  YHUBEPCAIBHOIO
MHIUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM peakivy,
peaklM HOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3aJad IO
temaM «Mertamusy U «Hemeraiib») B COOTBETCTBHH C INPAaBWIAMH TEXHHUKH
6e3omacHOCTH TpU OOpAIlIEHNHU C BEHIECTBAMH U JTA0OpATOPHBIM 000pPYAOBAHUEM,
OpPEICTaBIATh PE3YJbTAaTbl XUMHUYECKOIO SKCIEpUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U POpMyIHpOBaTh BHIBOBI HA OCHOBE ATHX
pe3yNbTaTOB;

c()OPMHPOBAHHOCTh YMEHUH KpPUTHYECKH AHAJIM3UPOBATH XHMHYECKYIO
uHpOpMAIIMIO, TMOJIy4aeMYyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);

chOpMUPOBAHHOCTh  YMEHHH  COOJIIOaTh  MpaBWIa  SKOJIOTHYCCKH
1EeIecO00pa3HOro TMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs! CBOEro 3J0pPOBbSi W OKPYXKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JEHUCTBUS HA KUBBIC OPraHU3MbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs



cmpicit mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHocoObl YMEHBLIEHUS U
IIPEAOTBPALLEHUS X BPEAHOTO BO3IEMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE 00Yy4YaroIIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbSI: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

VIS CIIENBIX W CHA0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeuHyI0 cucteMy obo3HaueHuit JI. Bpaiins g 3anMcu XuMUYECKUX

dbopmy.
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