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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oouero ooOpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTEIbHOM MPOrpaMMbl CpeAaHero oOIero oopa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpa3zoBarenbHOM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npenMera «XuMus» B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoit denepanuu,
peanu3yoIX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMbI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pasputusa BocnuTanus B Poccuiickoit @enepannu Ha niepuoa a0 2025
roga» (Pacnopsoxenue Ipasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPEHeSICHUIO
o0miei ctparernu 00y4eHHUs, BOCIIUTAHUS M Pa3BUTUSA O0YUYaIOIIUXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbupie mnojioxkeHus PI'OC COO o B3anuMO0OYCIOBICHHOCTH ILIEJIeH,
collepKaHMsl, pPe3yNbTaTOB OOy4deHUsT W TpeOOBaHUM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTEeNbHON  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAllOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHusA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHHS K CBOEMY 370POBbIO
U TpUpOIHON cpene. Peannsyercss xummuueckoe oOpazoBaHue OOydaromIUXCs Ha
yYpOBHE cpeiHero o0111ero 00pa3zoBaHus CpeACTBAMH YUeOHOT0 MpeaMeTa «XuMus»,
COZIEp’KaHME M TOCTPOCHUE KOTOPOrO OMNPENENIEHbl B NpOrpaMMe MO XHUMHHU C
y4éToM crenM(puKd HayKd XUMUU, € 3HAYCHHUS B TO3HAHWUU TPUPOILI U B
MaTepHAIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENell U NPUHLIUIIOB,
XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpeIHero oOILIero
obOpasoBanus B Poccutickoit deneparumu.

XuUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B
COBPEMEHHOW LMBHJIM3AIMHU, B CO3[JJaHUM HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPBHI.
OnHa BHOCUT CBOM BKJIaJl B (DOPMHPOBAaHKE PALIMOHATILHOTO HAYYHOT'O MBILLUJICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXalolleM MHUpE KaK O €JUHCTBE
NPHUPOABl M YeNOBEeKa, KOTopoe (opmMupyercs B XMUMHH HAa OCHOBE TOHUMAHWSI
BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS ¢ IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTaJa
HEOTHEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaxJgoro ujeHa oOujectBa. CoBpeMeHHas XMMHUSA Kak Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha PEIICHUE
[JI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBerctBUM ¢ OOmIKMMH LEASMH W MPUHLMIIAMU CPEAHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
U3Y4YE€HHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMA, IPOAOJDKECHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitolluMu ~ nipeAMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KYypChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOroo0Opaswus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TCOPUN XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HeopraHudeckass XUMHs» copMupoBaHa B MporpamMmMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YEHHI0 Yy4eOHOro Marepuasia U o0yclOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWUM Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHH BEIIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
IpEeCTaBICHUN O CTpoeHUH BelecTB. CBefieHHs 00 M3y4aeMbIX B Kypce BEIIeCTBaxX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOXXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHud. B Kypce  opraHM4eckom — XMMUM  IIOJy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
NPEICTABIICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUN.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHHUs
TEOPETHUECKHd MaTepuan u (AKTOIOTHUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
HNEPUOIUYECKOr0 3aKOHa C OOIETEOPETUUYECKUX W METOJOJIOTMYECKUX MO3ULIMM,



INIy0o)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX NPOTEKaHUs N0onoJHsIeTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu
COJIepKaHusl, UMEIOIIMMH KYJIbTYpPOJOTMYECKUN M NPUKIATHON Xapakrep. OTH
3HAaHUSl CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMHU HayKaMH,
pPacKphIBaIOT €€ POJib B O3HABATEIBHOM M MPAKTHYECKOM I€ATETbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPHUHU
Y NIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX Npo0OJieMax, CBA3aHHBIX C XHUMUEH,
KPUTUYECKU OCMBICIIMBATh HHPOPMALIMIO U IPUMEHSATD €€ JUIsl TOMOIHEHUS 3HAHUH,
pELIeHHs] MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAIIBHBIX HUCCIEA0BAaTENIbCKUX 3a1a4. B
LIEJIOM COJiepKaHue Y4eOHOro mpeamera «XuUMHUS» JAHHOTO YPOBHS M3Y4YECHMs
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y 00YYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHUMaHusi GMIOoCOPCKUX UAEH, TaKkMX KakK: MaTepHalbHOE EIHMHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTb IPUPOIHBIX SIBICHUN yTEM SKCIIEPUMEHTA
M peIICHUsS NPOTHUBOPEUHM MEXAY HOBBIMH (akTaMM U TEOPETHUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJOTMYECKHUX MPoOIieM, a
TaKke Mpo0seM cOepeKeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUSI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nmnane pemieHus 3agad4  BOCIHMTAHMS, pAa3BUTUS W COLMAIMA3ALUHU
o0y4Yaromuxcs NPHUHATbIE NPOrpaMMOM IO XHMMHUU MOJAXOJbl K OINPEAEIICHUIO
COllep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpuBalOT  (OPMUPOBAHUE
YHHMBEpCAIbHBIX YUEOHBIX AEUCTBUN, UMEIOMINX 0a30BOE 3HAUEHUE IS Pa3IMUHbIX
BUJIOB JIEATEIHLHOCTH: pEIIeHUs TpoOJieM, TOWCKa, aHaim3a U 00paboTKH
uHpopMali, HEOOXOAMMBIX [JIi TMPUOOPETEHUs OMNbITa MPAKTHUYECKOW U
UCCJIeIOBATEIbCKOM JIEATEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B TMO3HAHUHU
XUMHH.

B npaktuke npenojaBaHus XMMHM KaK HAa YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 00LIero 0Opa3oBaHus, MPU ONpPEIeTIECHUN
COJEPKATEIIbHOM XapaKTEpUCTUKU IIeJiel M3y4YeHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak OO0JACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENbHOCTA YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAMYECKON TOYKM 3pPEHMsI TaKOM IOJXOJ K OIPENEICHHUI0 LEeIeH H3ydeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMU LEIAMH W3Y4YCHHs] NpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBRISAIOTCS:

e (opmMupoBaHHE CHUCTEMBl XUMUYECKUX 3HAHUM KAk  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXAT KIIOYEBbIe MOHATHS, (PYHIaMEHTAJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011eH1 I MUPOBO33pEHUYECKOr0 XapaKTepa, O3HAKOMJIEHUE C UCTOpUEN UX
pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUSA
BEIIECTB U XUMUYECKHUX PEAKIIHMM, HEOOXOIMMBIX JIJIs MPUOOPETEHUS YMEHUN
OpUEHTUPOBAThCA B MHUPE BELIECTB U XUMHUUYECKUX SIBICHUH, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUUECKON U TIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AECATEIBHOCTHU, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOr0 JKCIIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTuMm, conmepkareiibHasi XapaKTepUCTUKA LeJIed U 3a7a4 U3yYEHUs
npeMeTa B IporpaMme Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C
HOBBIMHM TIPHOPUTETAMHU B CUCTEME cpeaHero odimiero obOpa3oBanus. CeroaHs B
NpPEoIaBaHuK XUMHUHU B OOJIbILIEH CTETIEHU OTAAETCS MPEANOYTEHNE IPAKTHUECKON
KOMIIOHEHTE COJepKaHUsl OOy4YEeHHsl, OpPUEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIOIEI0 HE HaObopoMm
3HaHWM, a (PYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU W yMEHHSIMU
AKTUBHOI'O MOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEATbHOM KU3HU JJIsSI PEIICHUS
NPAKTUYECKUX 3a/a4.

B cBsi3u ¢ 3TUM npu U3ydeHUH IpeaMeTa «XUMUsS» JOMUHUPYIOLee 3HaUeHIE
IPUOOPETAIOT TaKKE IEH U 3a7a4d, KaK:

aganTamys 00y4aroluXcs K YCJIOBHSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
(opMHUpOBaHME  HHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl PA3JIUYHBIX BUJIOB
JIESITENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHaim3a U 00paboTKH HH(OpMAIUH,
HEOOXOAMMBIX JJIsl IPUOOPETEHNUS OMBITA AEITENbHOCTH, KOTOpas 3aHUMAeT BaXKHOE
MECTO B MO3HAHMU XHMHH, a TaKKe ISl OLEHKU C TMO3MUIMI 3KOIOTHYeCcKOn
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB HAa OPTaHu3M
YeJI0BEKA U PUPOJIHYIO CPENY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOT0
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcsa YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
PalMOHAIBHOT'O MPUPOIONOJIb30BaHUS, MOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero odiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heelno0).



COAEPXXAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeaMer oprannyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEUIINX MPEACTABUTEIEN KIACCOB OPTAHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB W MX IPEBPAILCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepUalaMUi Ha UX OCHOBE,
MOJIETMPOBAHUE MOJEKYJI OPraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OINBITOB II0 IPEBPAICHUI0 OPTaHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJIaBjieHue, OOyriIuBaHUe U TOPEHNUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B MPUPOJE, MOIyYeHUEe H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAJl. DTUIEH U MPOMUIIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
NOJIUMEPU3ALIUN), TOTYYEHHE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMuueckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeHerue. TOKCUYHOCTb apEHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIJIEKANUMA K Pa3IMYHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIEBOAOPOAOB. IIpupoaHbii ra3 u IOMYyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ POAYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HUX NPEBPAILLCHUM:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacC, Kay4yKOB U pe3uHbI, Kojuiekuuu «HepTp»
U «YTOJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HOIPOU3BOIHBIX,
IPOBE/ICHNE MPAKTUYECKON PabOThI: MOTyUYEHHE ATUICHA U U3yYEHUE ero CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOJHOI0O BEIIECTBA WIM NPOAYKTA peaklMM 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoaconepxamue opranudeckue CoOeJUHEHUS

[IpenenbHple OQHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXITY
MOJIEKYJIAMU CITUPTOB. JIeHCTBUE METAaHOMIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. OJTWICHIJIMKOIb W  [JIMUEPUH: CTPOCHHUE,
¢u3nyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEIHCTBHE CO UIEIOYHBIMU
METaJJIaMH, KauyeCTBEHHAs peakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBUE Ha
OopraHusM 4enoseka. [[pumeHnenne rimuuepuHa U STUIIEHTJIMKOIIS.

@deHo: CTPOEHHE MOJEKYJbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpnerunpl U kemouvl. DopManmpaerui, AUETAIBAEIHA:  CTPOEHUE,
(¢u3nyeckre M XMMUYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAaHOBIICHMS,
KaueCTBEHHBIE PEAKIMH), OTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE ITpeiebHbIe KAPOOHOBBIE KUCIOTHL. MypaBbiHas U yKCYCHas
KHCJIOTBI: CTpOEHHUE, (hU3HuecKre U XMMUYECKHe CBOIMCTBa (CBOICTBa, 00LIME IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noiryyeHue u npumenenue. CreapuHoBast
U OJIEMHOBAsl KMCJIOTBHI KAaK IMPEICTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JIEHCTBHE.

Cnoxuble 3(QHUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYrneBogesl: coctraB, KijaccUpUKAMs ~ yriaeBoaoB  (MOHO-, JHU- U
nojucaxapuabl). [moko3a — mpocTelmuii MOHOCaxapu: OCOOEHHOCTH CTPOEHUS



MOJIEKYJIbI, PU3UYECKHUE U XUMUYECKHUE CBOMCTRA (B3aUMOICHCTBUE C THIPOKCUIOM
meau(ll), okucnenre aMmMruayHbIM PacTBOPOM okcua cepedpa(l), BocctaHOBIEHUE,
Opo’KeHHE TITI0KO03bI), HAXO0XKJACHHE B IPUPOJIE, TPUMEHEHUE, OMOIOrnYecKas pob.
®orocuHre3. DpyKTo3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nonumepsl. CTpoeHHne Kpaxmana u
neutosno3bl.  dusznueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THUApONIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB U HX NPEBpallCHUN:
MpOBEJCHUE, HAOIIOJICHUE U ONMUCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, Ka4E€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ITaHOJa
okcugoM wmeau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) m runpoxcugom wmenu(ll), B3aumopeiicTBue Kpaxmana € HOAOM),
IPOBEJICHHE MTPAKTUYECKOM pabOThl: CBOWCTBA PACTBOPA YKCYCHOM KHUCTIOTHI.

PacuérHble 3anaumn.

Berunciiennsi 1mo ypaBHEHHIO XWUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOI'O BEIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3oTcojiepxKalue OpraHnuecKue COeIUHEHMUS.

AMMHOKHUCTIOTHI Kak aMm(OTEpHbIE OpraHuyecKue coequHeHust. u3ndeckue u
XUMHUYECKHUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buosnorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJIpHbIE coenuHeHud. [lepBuuHnas,
BTOpUYHAsl M TpPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIC PEAKIIUU Ha OCNKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HMX NPEBpALICHUN:
HAOJIFOICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JEHATYpaIusi OEIKOB MPU
HArpeBaHUMU, IIBETHBIC PEAKIIUU OCIIKOB.

BbicokoMouieKyJIsipHbIE COeINHEHU S

OCHOBHbBIE€ MOHSATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —
NOJIMMEPU3ALIMS U TTOJIMKOHEHCALIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O03HAKOMJIEHHE C 00pa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHUHU B
10 knacce oCyIIECTBIsIETCS 4Yepe3 HCIONb30BAaHUE KakK OOLIMX €CTECTBEHHO-



HAyYHBIX TOHSATHHA, TaK W TIOHATHH, SBJSIONIAXCS CHUCTEMHBIMH IS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IHKIIA.

OO6mire ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, Kiaccu(ukaius, MepuoInIHOCTh, HAOTIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

Odwuszuka: Martepusi, DOHEprusi, Macca, aTroM, OJJIGKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3NUUECKUE BETMYUHBI U SIMHUIIB UX H3MEPEHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOIOTMYECKH AaKTHUBHBIC BemlecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpaIBl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHomorus: MUIIEBBIE MPOAYKTHI, OCHOBHI PAlMOHATBLHOTO THTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE TIPEenapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHHU

XUMUYECKHM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DICKTPOHHAS KOHPHUTypaLlUsi aTOMOB.

[lepnognueckuii 3aKoH u llepruonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb nepuoauyeckoro 3akoHa W llepumoamueckoil cucTtemsl
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyIIaM U MNepHOAaM.
3HaueHUE NEPUOINYECKOT0 3aKOHA B Pa3BUTHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKash CBS3b. BHAbl XHMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJSPHAs W MOJSIpHAs, WUOHHAs, MeTaJimyeckas). MexaHU3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBA3M (OOMEHHBIA W JOHOPHO-
aKienTopHelii). Bomopognas cBsi3b. BaneHTHOCTb. DIEKTPOOTPHUIIATENHHOCTD.
Crenenp okucneHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.



[Tonatue o nucnepcHbIX cucTemax. VICTUHHBIE W KOJJIOWAHBIE PACTBOPHI.
MaccoBas 105151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBSA3b HEOPraHUYECKHUX BEIECTB,
MPUHAISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumnueckass — peaknus.  Kimaccudukanus — XUMHYECKMX — peakuuil B
HEOPraHMYE€CKON M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS DHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CKOpoCTh peakluy, e€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XuMHUYeCKOoe paBHOBecHe. DakTOpbl, BIUSIOIIME HAa COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponuTnyeckas qucconuaius. CuibHbIE U ciaadbie 351eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasl, HEUTpaIbHAas, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
neMoHcTpanus Tadnul «llepronuueckas cucremMa Xxumudeckux snementos 1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJACHUE U
OINKMCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIokKEHUE MEPOKCUIA
BOAOpOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEJEICHUE CPelibl pACTBOPOB BEILIECTB
C MMOMOIIBI0 YHUBEPCATBLHOI'0 MHAUKATOPA, pEaKIMi HOHHOT'O 0OMEHA), TPOBEACHUE
paKTUUEeCKO paboThl «BiusHue pa3inuHbix (akTOpOB HA CKOPOCTh XUMHUECKON
peakuum».

PacuérHnble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHUX pEaKkiuid, B TOM YHCIIE
TEPMOXHUMUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBAS 10JIA
BEILECTBAY.

Heopranuuyeckast Xumust

Hemeramner. Ilonoxxenue HemetaiuioB B llepuoguueckor  cucreme
xumuyeckux siementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@u3nuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCIIopoa, cepsl, hochopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTE€HOB, CEPhI, a30Ta,
dochopa, yriaepoma W KpeMHUS) W HX  COCIAMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramibl. [lonoxenue merannoB B Ilepuoamyeckoil cucteMe XMMHUYECKHUX
anemeHToB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTtasuioB. OOmue ¢usznyeckue cBorcTBa MeTauioB. CriiaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.



XUMHUYECKHE CBOWCTBA BaKHEUIIUX METAIJIOB (HATPUM, KaJIUid, KaJbIIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCTUHCHUI.

OO6mue crmocoObl moydeHuss MeTauioB. [IpuMeHeHHe MeTalsioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILLCHUN:
U3y4YeHHE KOJUICKIMU «MeTamibl U CIUIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/7a4, HAONIOJeHHEe M ONHCaHHE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUJIPOKCHJIA aTIOMUHUS C PacTBOpaMU
KHUCJIOT U IeJI0Yel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLJIOB).

Pacuérunle 3a1aun.

Pacuérpl mMaccel BemecTBa WM 00OBbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO U3 YYaCTBYIOIIUMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecniedeHUHM SKOJIOTMYECKOH, SHEPreTUUYEeCKOM U MUIIEBOU
0€30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJTYYEHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepualibl, KOHCTPYKIHOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUAIIbl JJId 3JCKTPOHUKH, HAHOMATE€pHUasbl, OPraHUYECKUE M MHUHEPAJIbHBIC
ya00peHus.

XuMHUS W 3I0POBbE YEJIOBEKA: MpaBUJIa HMCMOJb30BAHUSA JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBujia 0€30M1aCHOr0 UCIIOJIB30BaHUS IIpenapaToB OLITOBOM XUMHH B
ITOBCETHEBHOM KU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzanmst  MeXNpeAMETHBIX  CBs3ed NOpU  H3ydyeHUH oOmed u
HEeOpraHnyeckoi XumMuu B 11 Kiacce OCyIIEeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSITUM, TaK W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMHM JIJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIEe TOHSTHSA: HAy4YHBIM (pakT, rumore3a, 3aKoH,
TEOpHs, aHajau3, CHUHTE3, Kiaccupukamus, IEepUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIl, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIIeCTBA, (PM3UYCCKUE BEITUYMHBI M SIUHHUIIBI UX
WU3MEPEHHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, JKOcHCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHbIE TOPOABI, TOJE3HbIE UCKOMAEMbIe, TOILIHBO,
pecypehl.

TexHomorus: XuMU4ecKkasi MPOMBIIIIIEHHOCTh, METAILTYpPTHs, MPOU3BOICTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTb,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX MpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCSl TPOrpaMM CpEAHEro OoO0IIero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeaMETHbIM M MOpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTrBercTBUM € CHCTEMHO-JEATEILHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPaBOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBHUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOU JAESATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWIaMH  IOBEAECHUS, CIOCOOCTBYIOIIMMH  IpoILEccam
CaMOIMO3HAaHUs, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c()OpMHPOBAHHOCTh OMNbITA IO3HABATEIBHON M MNPAKTUYECKOW JEATEITbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOro BOCIIMTAHUS

OCO3HAHMS 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IESITEIbHOCTH MPU CO3IaHUH Y4EOHBIX
IIPOEKTOB, PEILICHUN Y4E€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUA, JOTHKY U
apryMEHTBI IPYruX MPU aHAIHM3€E PA3JIUYHBIX BUJAOB YUEOHOU AESITENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA .

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
IPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHUS HAYKU €CTh PE3YNbTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IIOMCKOB,
HNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHKOB;

MHTEpECa U M03HABATENIbHBIX MOTHUBOB B MOJIYYEHHUH U MTOCJIEIYIOLIEM aHAIIN3E
uH(GOpMAIIK O MEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
NO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYTNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMaHUsl ULEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXMUYECKOMY 3/10POBBIO;

coOrofieHrss TpaBui O€30MacHOro OOpalieHusi ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl UEHHOCTH TPaBWI HMHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TIOCIEACTBUN M HENPHUATUS BPEAHBIX NPHUBBIYEK (YHNOTPEOJICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEATENTbHOCTH, OONIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JAPYrUX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YaCTHE B PEUICHUM NPAKTHUYECKUX 3a7ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCJie Ha OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUH TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX TMPOOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOU CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHM IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOTHON Cpefie, YMEHHS TPOTHO3UPOBATH HEOIATONMPUSTHBIE IKOJIOTHIECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUHN U MIPEAOTBpAIIaTh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NeSTeNTbHOCTU AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIIbHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUS CHeUM(PUKM XUMUU KaK HayKH, OCO3HaHUS €€ poilud B
dbopMHUPOBAaHUY PANMOHATHHOTO HAYYHOTO MBIINUICHUS, CO3JaHWUU IIETIOCTHOTO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JUJII  COBPEMEHHOM
[UBWIN3ALUN: B €€ TYMaHUCTUYECKON HATIPABIEHHOCTH U BAXKHOM POJIU B CO3/JaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYPhl, pEHIEHUH TJI00abHBIX IPoOJIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOECIIEUCHUHU YCIOBUMU
YCIEITHOTO TPY/Ja U IKOJIOTUYECKH KOM(OPTHOM XKM3HH KaXA0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TIOHMMAaHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIydyaeMble 3HAHUS JJIsl aHalu3a U OOBSICHEHUSI SIBICHUM OKPYXaIOIIero Mupa u



MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIelaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMCIOIIIUXCSI JJAHHBIX C IENIBIO MMOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCITOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penIeHus mpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENIbCKOM IeATEeIIhHOCTH;

TOTOBHOCTM Y  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWWA TIO0 XUMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON

NEeATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS Y4€OHOTO mpenMera «XuMus» Ha
YPOBHE CpEAHEro 00111ero oopa3zoBaHus BKIOYAIOT!

3HAYMMBbIE 1St dbopmupoBaHus MUPOBO33PEHUS o0y4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TMOHITHUS, OTpaKarolIre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenu(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIecC, CUCTEeMa, HAy4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAJIbHbIC Y4eOHbIEe NeHCTBUS (TMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKIIMOHATIBHON
IPaMOTHOCTH U COIIMATBLHON KOMIETEHIIMN 00yUYaroIINXCs;
CIIOCOOHOCTH o0yyarouxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE
JEUCTBHS B ITO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4e€OHBIMU  II03HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryISITUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKUE IeiiCTBHS:

CaMOCTOSITENNFHO  (OPMYNHPOBaTH U aKTyalH3UpOBaTh  MpoOiIemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAENATh LEIU JEATEINbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABIECHHBIMHU LIEIIAMU;

UCITONIB30BaTh NPHU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJIEJISITh XAPAKTEPHBIE NPU3HAKU MOHATHUN M YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEpUU [UJIS KIacCU(PUKAlUM BEIIECTB U
XAMHUYECKHUX PEaKIUM;

YCTaHABJIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKJIY HU3y4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKJIFOUECHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CUMBOII) AJIEMEHTa, XuMU4Yeckas (popmyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pElIeHUU Y4YEOHBIX TMO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad, MPUMEHSThH
Ha3BaHHbBIE MOJEJIbHBIE MTPEACTABICHUS JJISI BBISBIICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUi.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHHUS BEUIECTB U XUMHYECKUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOATENILHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOJIOATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIEeOBATEIbCKOM W MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PELICHHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B
MO3HAHUS.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH "
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTE C XMMUYECKOM
uHpoOpMalMeil: MPUMEHATh MEXNpeaMeTHble ((pU3MYecKue U MaTeMaTUYECKHUE)
3HAKW U CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ IUajora u/uiu
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJTHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0J1e 00CYXIeHHs] 1 0OOMEHA MHEHHUSIMH.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpUTM JEUCTBHM TIPH
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU IPUPO/IBI,



B (OpPMHUPOBAHUU MBIIIICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (DYHKIHMOHATBHOU
IPaAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM cpejie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHM, KOTOpas  BKIIFOYAET:
OCHOBOMOJIAralolne TMOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, yHKITMOHAIbHAS TPYIINA, paIuKall,
U30MEPHsl, U30MEPBL, TOMOJIOTHYECKNHN Psifl, TOMOJIOTH, YIJIEBOAOPOABL, KUCIOPOI U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, I[OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHS
opranudeckux BemiectB A. M. BytiiepoBa, 3aKOH COXpaHEHHsST MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU $A3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM WCIIOJIb30BAHUN BAXXHEUIIIMX OPTaHWYECKUX BEMIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIs
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dbopMyn OpPraHMYECKHUX BEMIECTB W YPaBHEHUH XHUMHYECKUX PEaKIui,
V3TOTABJIMBATh MOJIEIM MOJIEKYJI OPraHWYECKUX BEHIECTB I WUIKOCTPAIMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJIaccy/Tpynne COoeAMHEHU (yriaeBOAOPOIbl, KHUCIOPOJA M a30TCOAEp KaIlne
COCIMHEHUs, BBICOKOMOJICKYJIIPHBIC COCIUHEHMS), JaBaTh MM Ha3BaHUA 110
cuctematudeckoit Homenknatype (IUPAC), a takxe NpHBOIWTH TPUBHAIIbHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITWIEH, MPOMWIECH, AllETUJIEH,
STUJICHTJIMKOJb, TIULEpUH, (peHomn, (opmanbiaeruj, areTranbAerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUs; 3aKOH COXPAaHEHHs MacChl BELIECTB;



c(hopMUPOBAHHOCTh YMEHUMN XapaKTEPU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE
U XHMHYECKHE CBOMCTBA THIUYHBIX TIPEJICTABUTENICH pPa3IUYHBIX KIJIACCOB
OpraHUYeCcKUX BeIlecTB (METaH, 3TaH, STUIEH, MPONWIEH, alleTuiIeH, OyraaueH-1,3,
MeTwiOyTaauen-1,3, 6eH3051, METaHOJI, 3TAHOI, STUJIICHTIIUKOIb, TIUIEPUH, PEHOI,
aleTaabJeru, MypaBbUHasi U YKCYCHasl KMCJIOTHI, TJII0K03a, Kpaxmal, IeJUII0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PpEAKIMH C MCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIE€BOJOPOIHOTO
CBIpbs (HE(DTh, MPUPOIHBIN Ia3, YIoJib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUIECKOE
IpUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKHM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peaKiMu Mo U3BECTHBIM Macce, 00bEMY, KOIIMYECTBY OJHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, HCIIOIb3YEMbIX B XUMUU TPU U3YUCHUU BEIICCTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHUS IS TPUHSATHS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBUIIa MOJIb30BAHUS XUMHUUECKOM
OCYZ0OM W JTaOOpaTOPHBIM OOOpYJIOBaHWEM, a TaKXKE MpaBWIIa OOpaIeHUs C
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHUH TUIAHUPOBAaTh W BBIMIOJHATh XWMUYECKHM
AKCTIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYyUEHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAY€CTBEHHBIE PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypaIys OSIKOB MTPH HAarpEBaHWH, IBETHBIC PEAKIIUN OCITKOB) B COOTBETCTBUH
C TmMpaBWIaMd TEXHUKH O€30MaCHOCTH TpU OOpalIeHHH C BEIIECTBAMU U
7a00paTOpHBIM ~ O0OPYIOBAaHHWEM, TMPEACTABIATH PE3YAbTAThl  XUMHUYECKOTO
JKcliepuMeHTa B (OpME 3amKucH YpaBHEHUN COOTBETCTBYIOLIMX pEAKUUM U
(dbopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAITNIO, TOJIy4aeMyl) U3 pa3HbIX HWCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaruu, IHTepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAAaTh  MpaBUjia  DKOJOTMYECKH
1[eJIeCO00pa3HOro0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B LEISAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYKarOUIEH MPUPOAHOM Cpelibl, OCO3HABATh



OITACHOCTh BO3JICHCTBHUS HA XUBBIC OPTaHU3MBI ONPEICIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHUMas cMmbicia Tokazarens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIECHUS] M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YeII0BEKa;

U1 00YYarOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3/I0POBBS: YMEHHUE
NPUMEHSATh 3HAaHHUA 00 OCHOBHBIX JOCTYIMHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKHX SIBJICHUH;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYalOIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMHUS» OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBIICHUU ITPUPOJIBI,
B (QOpMUPOBAHUU MBIIUICHUS M KYJIbTYpPbl JHUYHOCTH, €€ (YHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOIUMOM N7l pelIeHUs] MPAKTUYECKUX 3a/1a4 U 3KOJOIMYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUI 3JIEMEHT, aToM, u3orom, S-, p-, O-
AJIIEKTPOHHbIE OpOMTANM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBSA3b
(KOBaJICHTHAsI, HOHHAsA, METAJUIMYECKas, BOAOPO/IHAS ), KpUCTAJUIMUECKas pelérka,
TUNBl XUMUYECKUX  PEAKLMUH, PACTBOpP, DJIEKTPOJIMUTHI,  HEDIJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT AUCCOLMALINASA, OKHUCIUTENb, BOCCTAHOBUTENbL, CKOPOCTH
XUMHUYECKON pPEAKUUU, XUMUYECKOE DPABHOBECHE); TEOPUHM M 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckuil 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHMsI MACChl BEUIECTB, 3aKOH COXPAHEHMS U IIPEBPALIECHUS SHEPTUU
OpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH,
MUPOBO33PDEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHMS TNPUYMHHOCTH M
CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUM BaXKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUUECKON JACATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABIIMBaTh WX B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IMPU
OIMCAHNU HEOPTAHUYECKUX BEIECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY MJIs
coctaBieHHss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOPraHMYECKHUX BeEIIEeCTB (yrapHblil Ta3, YIJIEKUCIbIM ra3, aMMHUak, TaméHas
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEACIATh BaJCHTHOCTD U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJCHTHAas, MOHHAs, METaJNINYECKas, BOJOPOHAS) B COCAMHEHUSX, THI
KPUCTAJJIMYECKOW PEHIETKHM KOHKPETHOrO BEILIECTBa (aTOMHAs, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKasl), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCOUHECHHUM,

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJINBaTh IPUHALIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNpENeTIE€HHOMY KIacCy/Tpyrie
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBLI MU HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIE THIPOKCHUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MenpneneeBa u 1eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONTYI0, O0BICHUTEIBHYIO
Y TIPOrHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI
xumudeckux snementoB JI. M. MeHneneeBa, WCHONB3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMMUYECKHX AJIEMEHTOB UM WX COCJAMHEHUN IO TepuoaaMm u
rpynnaM [lepuoguueckont cucreMbl xuMmuueckux 3semeHToB . 1. Menneneesa,

c(OpMHPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TEHETHMUECKOM CBSI3M MEXIYy HEOPraHUYECKUMU
BELIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATh XMUMHYECKUE PEAKIUU TIO0
pa3JIMUHbIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyroliuX BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPABHEHUS PEeaKIIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKLIHUH UAYT OO KOHIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TMOATBEPIKIAIOIIHNE
KAUeCTBEHHBI COCTAaB pPA3JUYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABAThH
OTBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAaX HEOPTAHMYECKUX
BEIECTB;



c(OpMHPOBAHHOCTh YMEHHMI  pacCKpbIBaTh  CYIIHOCTb  OKHCIHMTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOro OajlaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMu OT Pa3auvHbIX (AKTOPOB; XAPAKTEP CMELIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKallie B OCHOBE MPOMBILUIEHHOIO MOJYyYEHHsI CEPHOM KHCIOThI, aMMHaKa, a
TaK)ke C(OPMUPOBAHHOCTh MPEJCTABICHUM 00 OOLIMX HAy4YHBIX NPUHLHIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOr O MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
HOHSITHS «MAacCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOLLICHU Ta30B MPU
XUMHUYECKUX PpEAKIUSAX, MAcChl BEUIECTBA WJIM 00bEMA Ta30B MO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

c(hOopMUPOBAHHOCTh YMEHHI COOII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOM
nocyiol M JabOpaTOpHbIM O00OpYyJOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBINOJHEHHIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBINOJHATh XHUMUYECKHM
HKCIIEPUMEHT (Pa3JIoKEHHE MEPOKCHJIa BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
ONpPEEIIEHHE CpeAbl PAcTBOPOB BEIIECTB C IMOMOULIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON peakuuu,
peaklMy HOHHOTO OOMEHA, KayeCTBEHHbIE pEeaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPHI-AHUOHBI, HA KaTUOH aMMOHMS, PEIIECHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
temMaM «Mertamis» u «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pPYAOBaHUEM,
NPE/ICTaBIIATh PE3YJbTAaTbl XUMUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMNX peakuil U GOpMYIHPOBATh BEIBOJIbI HA OCHOBE ATHX
pE3yNbTaTOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHPOpMAMIO, NOIYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TpaBUia  SKOJIOTMUYECKU
1eJIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIAX
COXpPaHEHHUsI CBOETO 3J0pOBbsl M OKpY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABATh
OITACHOCTbH BO3ECHCTBUS HA )KUBBIE OPraHU3MbI ONPENEIEHHBIX BEUIECTB, [IOHUMAs



cmbict mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYEHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CJICTIBIX M CIA0OBUIAIIMX OOYYarOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne (uudposbie)
w/n HaumenoBaHue pa3esoB 4 TeM NPOrpamMMbl Beero Kountpoasnbie | IlpakTnyeckue 0Gpa3oBATEbHbIE
padoTsI padoThbI pecypen
Pa3znen 1. TeopeTuueckne OCHOBBLI OPraHUYECKOH XUMUM
11 [Ipenmet oprannyeckoit Xumuu. Teopus CTpoeHUs 3
opranudeckux coenuHenuid A. M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YriaeBoaopoabl
2.1 [IpenenpHBIE YIIIEBOAOPOIbI — aJTKAHBI 2
59 HemnpenenpHbIe yraeBogOpOAbI: aJIKEHBI, AJIKAUCHBI, 5 1
AJIKUHBI
2.3 ApoMaTudecKkue yrieBoJa0pPOIbI 2
54 [TpupoiHbIe HCTOUHUKH YTIEBOIOPOIOB U UX 3 1
nepepadboTka
Hroro no pazneny 13
Paznen 3. Kucaopoacoaepxamue oprannyeckue coeuHeHUus
3.1 Crmptel. DeHon
3.2 Anbaeruasl. KapooHossie kuciaothl. CiioskHbIe 3(UpPbI 1
3.3 VraeBoibl 1
Hroro no pazueny 13

Pasnen 4. A3orconeprxaiue opraHudeckue coelMHeHUus

4.1 AMuHBbl. AMUHOKHACIIOTHL. benku




Uroro no pazgeny

Paspnen 5. BoicokoMoOIeKy AsIpHBIE COCUHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne (uugposbie)
HanmeHnoBaHue pa3/iesioB M TeM NPOrpaMMbl Konrpoabubie | IIpakTuyeckue
n/n Bceero o0pa3zoBaTeJibHbIE
padoTbI padoThbI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBbI XMMUM
Crpoenue atoMoB. [lepuoandeckuii 3aK0oH U
11 [lepuoanueckas cucteMa XUMUYECKUX IE€MEHTOB /. 3
H. MeunneneeBa
1.2 Crpoenue BemecTsa. MHOroo6pasue BelecTB
13 XHUMHUYECKUE pPEAKIIUU 6 1 1
Hroro no pasneny 13
Paznen 2. Heopranuueckasi xummus
2.1 Mertamibl
2.2 Hemerannbl 1
2.3 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuUMHUS U )KU3Hb 4
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3




HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie fl[3yqemm 261()1;[;033Te.111>nme
padoTsbI padoThbI pecypenr
1 [Ipeamer opraHn4ecKon XUMHH, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
5 Teopust cTpoeHrs OpraHUYECKUX COCTUHEHUN 1
A. M. bytnepoBa, €€ OCHOBHBIE TIOJIOKECHUS
[IpencraBnenue o KknaccuPpuKauu
3 opraHuueckux Bemiects. HomenknaTtypa 1
(cucremaTuyeckas) U TPUBUAIbHBIC Ha3BaHUS
OpTraHWYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUECKHH Psijl
5 Mertan u 3TaH — npocTeuIme 1
MPEJACTABUTEIN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTUJICH U MPOMUICH — MpOCTeiIme 1
MpeICTaBUTEIH AJIKEHOB
3 [paktuyeckas padota Ne 1. «ITomyuenue 1 1
STUJICHA U U3YyYEHHUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyTtaauen-1,3. [lomydenue 1
CHHTETUYECKOTO KaydyKa U pe3UHBI




AJIKMHBI: COCTaB 1 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHUECKHH psijl. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEIIb AIKUHOB

11 Bbruncienus mo ypaBHEHUIO XUMHUECKOM
peaxkuuu

12 ApeHbl: 6eH301 U ToJ1yod. TOKCHYHOCTh
apeHoB

13 I'eHeTnueckas CBs3b YIIeBOJOPOIOB,
MPUHAAIEKAIIMX K PAa3IMYHBIM KJ1accam
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(DTh U IPOIYKTHI €€ repepadoTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOIHBIN a3 ¥ MOMyTHbIC He(PTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepadoTKu

16 KonTponbras pabora o pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI: METAHOI
1 3Ta”oi. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTITUKOIb U
TJIMLEPUH

19 @DeHoII: CTpOEHUE MOJIEKYIIbl, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopMaIbAeTHI U alleTaIbICTHI.
Aneton

21 OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE

KHCIIOTBI: MypaBbUHAs U YKCYCHAsI




[Ipaktruueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»

93 CreapuHOBas U OJEUHOBASI KHCIIOTHI, KaK
MPEICTABUTENN BBICIINX KAPOOHOBBIX KHCIIOT

24 MBbl1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE
CroxHble 3(UpbI KaK MPOU3BOAHbIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIU3 CIOKHBIX
3¢upoB

26 XKupsl: rugponus, npuMeHeHuUE,
Ouosorudeckas poJib KUpPOB
VYTaeBobl: COCTaB, KJIACCH(PUKALIUS.

27 Baxuelime npeacTaBuTeNu: riroKo3a,
¢bpykTO3a, caxaposa

08 Kpaxmain u remutronosa Kak mpupoIHbIe
MOJIUMEPHI
KonrtponsHas pabota no pazueny

29 «Kucnopozacoaepxaiiyie opraHndeckue
COCITMTHEHUS»

30 AMUHBI: METUJIAMUH U aHWIHH
AMHMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpTraHUYECKHE COCTUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lenruab

32 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIE OHATHSI XUMHUU

BBICOKOMOJICKYJIAPHBIX COGI[I/IHeHI/Iﬁ




OCHOBHEBIE METOJbI CHUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUM. 1
[InacTmaccel, KaydyyKu, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[lepuoanueckuii 3akoH u [lepuoanueckas
CcUCTeMa XUMUYECKHX 3eMeHToB J[. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpPUEH CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COCTMHEHHH 110
rpyImmaM 1 nepuoaam. 3HaueHue
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux aseMeHToB /.M. MeHieneeBa B
pPa3BUTHHU HAYKH

Ctpoenue BeliecTBa. XUMUYECKas CBSI3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BasieHTHOCTB. DNEKTPOOTPULIATETBLHOCTD.
Crenenb okuciaeHus. BemecTBa
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsarue o AUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIIOUIHEIE pacTBOPHI.
MaccoBas J0JI1 BEHICCTBA B paCTBOPC




Knaccudukamnmsi 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeNuHeHui. [ eneTnueckas
CBSI3b HEOPTAaHUYECKHUX BELIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccudukanus XuMHYECKUX peakluii B
HEOPraHWYECKOM M OpraHUYECKON XUMUU.
3aKOH COXpaHEHHsI MAacChl BEIIECTB; 3aKOH
COXpaHEeHHUs U NPEBPaILlEHUS DHEPTUH IIPU
XUMHUYCCKUX PCAKIUAX

Cxopoctb peakiui. OOpaTuMble peakiyu.
XUMHUYECKOE paBHOBECHUE

10

[paktuyeckas pabora Ne 1. «Bnusiaue
pa3NUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLI»

11

DnekTpoauTHUecKas qucconuanys. [lonsatue
0 BoJiopoiHOM Tokasatene (PH) pacteopa.
Peaknuu nonHoro oomena. I'mapomnms
OPraHUYECKHX M HEOPTaHMUYECKUX BEIICCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakuuu. [lonsitue 06 3nexkTponaunsze
pacIIaBoB U pacTBOPOB COJIEH

13

KontponbHas pabota no pasaeiy
«TeopeTnyeckre OCHOBBI XUMUN

14

Mertaiel, ux nojoxeHue B [lepuoanyeckoii
CHUCTEME XUMHUYECKHX dyieMeHTOB J]. U.
MenieneeBa 1 0COOCHHOCTU CTPOCHUS
aToMmoB. O01ue pu3nYecKue cBOCTBa
METAJUIOB




15

CruiaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PsiJl
HaIpsKEHUH METaJUIOB

16

XUMHYECKHE CBOMCTBA BaXKHECHIIINX
METaJJIOB (HATPUA, KA, KalbIIuil, MarHUii,
AJTIOMHUHHI) U UX COCIMHCHUI

17

XHWMHUYECKHE CBOMCTBA XPOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COeIMHEHNH

19

[Tpaktuueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«MeTtamabi»"

20

Hemeramnel, BX HOJIOKEHUE B
[leproauyeckoil cucteMe XUMUYECKUX
snemenToB JI. 1. Menaeneena u
0COOCHHOCTH CTPOCHHUS ATOMOB

21

dusnueckue CBONCTBa HEMETAJIIOB.
ANOTpONUs HEMETAIIOB (Ha IpUMepe
KHCIIOpOJia, cepbl, hocdopa u yriaeposaa)

22

XHWMHUYECKUE CBOMCTBA IaJIOTE€HOB, CEPBI U UX
COEIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, (hochopa u ux
COEeIUHEHNN

24

XHUMHUYECKHE CBOMCTBA YIiepoia, KPEMHHUS U
UX COeIUHEHUN

25

[TpumeHeHre Ba)KHEUIITNX HEMETAIIOB U UX
COE€IUHEHNN




26

O000111eHNEe U cCUCTEMATU3ALM 3HAHUI 110
teme «Hemertannery. Berancienus mo
YpaBHEHUSM XUMHUYECKHUX PEaKIHid 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTANIBHBIX 33124 M0 TeMe
"Hemetaminst"»

28

Konrtponbnas padora no Temam «MeTauibhy
u «Hemeranns»/Beepoccuiickas
poBepoyHas paboTa

29

HGOpFaHI/I‘ICCKI/Ie 1 OPraHuv4CCKUEC KUCIIOTHI.
HGOpFaHI/I‘IGCKI/IG " OPraHN4YCCKHUC OCHOBAHHUA

30

AmdoTepHble HEOpraHU4YeCcKue U
opraHuyeckue coefuHenus. ['eneTnueckas
CBS3b HEOPTaHUYECKUX U OPraHMYECKUX
BEIIIECTB

31

Poinb xuMun B 00ecrieueHun 3KOJ'IOI‘PI‘-I€CKOI>1,
BHGPFCTHqCCKOﬁ U TIMIEBOM 6630HaCHOCTH,
Pa3BUTHU MCOAUIIUHBI

32

[IpencraBnenus 06 0OMMX HAYYHBIX
MpUHOUIIAX MPOMBIINIJICHHOTO IMOJIYYCHUA
BaXHEMILINX BELLIECTB

33

YenoBek B MHUPE BCIICCTB U MAaTCPUAJTIOB

34

XHMHMS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOIT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Xumus, 10 knace/ Pymsuruc I'.E., ®enpaman @.1°., AKimoHepHOE 00IIEeCTBO
«M3narenscTBO «lIpocBemenne»
* Xumus, 11 knacc/ Pynzutuc I'.E., ®enpaman @.I'., AxkuronepHoe o0111ecTBO

«M3parenscTBO «IIpocBeieHne»

METOINYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



