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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpemHero ooOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanmbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro oO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHOM ctangapte COO, ¢ yu€rom Konneniuu npenojaBanust yaeoHOTO
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzamnusax Poccuiickoit deneparuu,
peanu3yoIX OCHOBHbIE 00pa30BaTEIbHbBIE MPOrPAMMbBI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pasputusa BocnuTanus B Poccuiickoit @enepannu Ha niepuoa a0 2025
roga» (Pacnopsoxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPEHeSICHUIO
oO11ei crpaterud 00y4YeHUs, BOCIIUTAHUS U Pa3BUTHUSL 00YUaIOIINXCS CPEICTBaMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbupie nojioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJeH,
collepKaHMsl, pPe3yNbTaTOB OOy4deHUsT W TpeOOBaHUM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MoJiy4yaeMoe BBITTYCKHUKAMU
0011e00pa3oBaTEeNbHON  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPHUCYITUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeloBeKa, a TAKKE SKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U TpUpOIHON cpene. Peannsyercss xumuueckoe oOpazoBaHue OOydaromUXcs Ha
yYpOBHE cpeiHero o011ero 00pa3oBaHus 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
MaTepHAIbHON JKM3HU OOILECTBA, a TAKXKE€ C YUYETOM OOIIMX LENe U MPUHLMUIIOB,
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.
OHa BHOCHT CBOM BKJIaJ] B (DOPMUPOBAHUE PAIIMOHATILHOIO HAYYHOTO MBIIIUICHUS, B
CO3/IaHME IIETOCTHOIO TPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
NPHUPOABl M YeNOBEeKa, KOTopoe (opmMupyercs B XMUMHH HAa OCHOBE TOHUMAHWSI
BEIIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMH O0JIaCTSIMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYS ¢ IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTaJa
HEOTHEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJoro ujeHa oOmiectBa. CoBpeMEHHAas XUMHUSI 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 ¢ OOmIMMU LEISMU W MPUHLMIIAMU CPEAHEr0 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 COLHUYMa, IIPOAOJDKECHUSA
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>KaHUsI KOTOPBIX SBJISTFOTCSI 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 MOHITHH, 3aKOHOB U TEOPUN XHMHUH.

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  OMPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHH BEIIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
HpeCTaBICHUN O CTpOeHUH BeliecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIeCTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOXXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHud. B Kypce  opraHM4eckom — XMMUM  IIOJy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
MPEACTaBICHUS O XUMHUYECKON CBSI3H, KIACCU(DPUKAIIMOHHBIX 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 o0pa3oBaHUS
TEOpETHUUECKHid MaTepuan u (AKTOIOTHUECKHE CBEICHHS O BEIIeCTBAaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOIUYECKOr0 3aKOHAa C OOIETEOPETUUYECKUX U METOJOJOTMYECKUX MO3HIIUH,



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

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHH, a TAKKE€ O XMMUYECKHX PEAKLMIX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs N0NoJHsIeTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu
COJIepKaHusl, UMEIOIIMMH KYJIbTYpPOJOTMYECKUN M NPUKIATHON Xapakrep. OTH
3HAaHUSl CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMHU HayKaMH,
PacKphIBaIOT €€ POJib B O3HABATEIBHOM M MPAKTUYECKON JI€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 Yy 00YUAIOIIUXCS MUPOBO33PEHUECKON 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 pelIeHUs NPOTHUBOPEUHM MEXAY HOBBIMH (akTaMH U TEOPETHYECKUMU
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
o0y4JaromuXxcss NPHUHATbIE NPOrpaMMOM MO XHMMHUU MOJXOJbl 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
uHboOpMali, HEOOXOAMMBIX [JIsi MPUOOPETEHUs OIbITa MPAKTHYECKOW 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 oOpa3oBaHus, MPU OMpPEAETIECHUN
COJEPKATEIIbHOM XapaKTEpUCTUKU IIeJiel M3y4YeHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak OO0JACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESTENbHOCTA YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOAMYECKON TOYKM 3pPEHMsI TaKOM IOJXOJ K OIPENEICHHUI0 LEeIeH H3ydeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJIAMHU HU3YUYCHHs TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOUEBBIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM, HEOOXOIMMBIX JIJIs MPUOOPETEHUS YMEHUN
OPUEHTHPOBATHCS B MHUPE BEHIECTB M XUMUYECKUX SIBIICHUIN, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUUECKON U NIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTuMm, conmepkareiibHasi XapaKTEepUCTUKA LeJIed U 3a7a4 U3yYeHUs
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero oodimiero oOpa3oBanus. CeroaHs B
NPETOoJaBaHUN XUMUH B OOJIBIICH CTETICHH OTAAETCS MPEATIOUTEHNE IPAKTUIECKOM
KOMIIOHEHTE COJIep>KaHusl OOYy4YeHHs, OpPUEHTHUPOBAHHOM HA  IMOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIOIEr0 HE HaObopoMm
3HaHWM, a (PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U yMEHHSIMHU
AKTUBHOTI'O MMOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEAbHOMN KU3HU JJIS1 PEIICHUs
MPaKTUYECKUX 3a]1ay.

B cBsi3u ¢ 3TUM NpH “3y4EeHHUH NTpeaMeTa «XUMUsD JOMUHUPYIOIIEE 3HAUYCHUE
IPUOOPETAIOT TaKKe IENH U 3a7a9d, KaK:

aganTamnys 00yJaromuXcs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUIS Pa3IUYHbIX BUJOB
JIESITENHHOCTU: PEIICHUus Mpo0jeM, MOUCKa, aHam3a U 00paboTKM HH(OpMAIUH,
HEO0OXOUMBIX ISl IPUOOPETEHUS OIBITA JIEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XHWMHH, a TaKKe JJIsl OLICHKU C TO3WUIMKN DKOJIOTMYEeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJIHYIO CPENLY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
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, OMOJHEHUSI SHEPTE€TUYECKUX 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 SBICHUSIMH.

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
cpeaHero obiiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heelno0).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeagMer opraHnyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE 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 COCTMHEHUSAX — OJUHAPHBIEC 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,
MOJICIUPOBAHUE MOJIEKYJI OpPraHMYECKHUX BELIECTB, HAOJIOJIEHUE U OIUCaHUE
JEMOHCTPALMOHHBIX OINBITOB II0 IPEBPAICHUI0 OPTaHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJIaBjieHue, O0yriauBaHUe U TOPEHNUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B IMPUPOJE, MOIyYEeHUE M
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, BakHeWIIne
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  XuMudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeHerue. TOKCUYHOCTb apEHOB.



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

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. lIpupoaHpii ra3 W MOIyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTA U B ObITy. KameHHbIN
yroJib ¥ POAYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUSI BEIIECTB W WX NPEBPAILCHUM:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacC, Kay4yKOB U pe3uHbI, Kojuiekuuu «HepTp»
U «YTOJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HOIPOU3BOIHBIX,
MIPOBE/ICHNE MIPAKTUYECKON PabOThI: MOTyYEHHE ITUIICHA U U3YYEHUE €ro 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 WM MPOAYKTOB PEAKIIH).

Kucnopoaconepxaimue oprannyeckue CoeANHEHHU

[IpenenbHple OQHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOpPEHHUE), NpHUMEHEHWEe. BoaopomHble CBSI3M MEXAY
MOJIEKYJIAMU CITUPTOB. JIeCTBUE METaHOIA U 3TAHOJIa HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHL. ODTWICHIJIMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢u3nyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEIHCTBHE CO UIEIOYHBIMU
METaJJIaMH, KauyeCTBEHHAsl peakUusi Ha MHOroaTOMHbIE crupThl). JleiicTBue Ha
OpraHu3M 4enoBeka. [[pumenenne riauuepuHa v STUIIEHTJIMKOIIS.

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

Anpnerunpl U kemouvl. DopManmpaerui, AUETAIBAEIHA:  CTPOEHUE,
(¢u3nyueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHMUS,
KauyeCTBEHHBIE PEAKIUN), OTYyYEHUE U IPUMEHEHHE.

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

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCJIOT. [mmponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. 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), okucienre 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
newtono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THUApOH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB U HX NPEBpallCHUN:
MpOBEJCHUE, HAOIIOJICHUE U ONMUCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, Ka4E€CTBEHHbIC PEAKIIMM OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ATaHOJa
okcugoMm Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJICUCTBHE TJIHMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) m runpoxcugom wmenu(ll), B3aumopeiicTBue Kpaxmana € HOAOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Berunciiennsi 1mo ypaBHEHHIO XWUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOI'O BEIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJJTHOTO U3 UCXOHBIX BEILIECTB UM MPOIYKTOB PEaKIIUH).

A3oTcojiepxKalme OpraHMuecKrue COeIMHEHMUS.

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

benku kak mnpuUpoaHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsl M TpPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIC PEAKIIUU Ha OCNKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HMX NPEBpALICHUN:
HAOJIIO/ICHUE W OMMCAHKE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYpanus OSIKOB Mpu
HArpeBaHUHU, LIBETHBIC PEAKIIUU OETIKOB.

BbicokoMouieKyJIsipHbIE COeINHEHU S

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

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEUIECTB W MX MPEBpALLCHUN:
O03HAKOMJIEHHE C 00pa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHUHU B
10 kyacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIUX ECTECTBEHHO-



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

OO6mire ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiacCu(UKaIus, MepruoInIHOCTh, HAOIIOICHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

Odwuszuka: Martepusi, DOHEprusi, Macca, aTroM, OJJIGKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U CIUHUAIIB UX U3MEPCHHUS.

buonorus: kierka, opranusM, Ouochepa, oOMEH BEIIECTB B OpPraHU3ME,
doTocuHTE3, OMOIOTMYECKH AaKTHUBHBIC BemlecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
dbepMeHTHI).

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

TexHONMOTHsA: THUIIEBBIE MPOAYKTHI, OCHOBHI PAIMOHATBLHOTO THTAHUS,
MOTOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpEenapaThl, MaTEpHUAIbl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, 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. CBsA3b NEpUOAMYECKOrO 3akoHa M Ileproandeckoil CHCTEMBI
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BELIECTB MO TIPYNINaM U MEPHOJIAM.
3HAaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHMHYECKash CBS3b. BHAbl XHMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJSPHAs W MOJSIpHAs, WUOHHAs, MeTaJimyeckas). MexaHU3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBA3M (OOMEHHBIA W JOHOPHO-
aKuenTopHslil). Bomopomnas cBsi3b. BaneHTHOCTh. NEKTPOOTPUIIATENHHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT THUIA KPUCTAIINYECKON PEIIETKH.



[Tonsate o nucnepcHbIXx cucTemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 105151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBSA3b HEOPraHUYECKHUX BEIECTB,
MPUHAJISKAIIUX K PA3JIMYHBIM KJIaCCaM.

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

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTtuMbie
peakiuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSIOIIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
neMoHcTpanus Tadnul «llepronuueckas cucremMa Xxumudeckux snementos 1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJACHUE U
OINKMCAaHKUE JEMOHCTPALIMOHHBIX U J1aOOPATOPHBIX OIBITOB (Pa3i0KEHUE MEPOKCHUIA
BOAOpOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEJEICHUE CPelibl pACTBOPOB BEILIECTB
C MMOMOIIBI0 YHUBEPCATBLHOI'0 MHAUKATOPA, pEaKIMi HOHHOT'O 0OMEHA), TPOBEACHUE
MpaKTUIECKO paboThl «BiusiHuEe pa3inuHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKON
peakuum».

PacuérHnble 3anaumn.

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

Heopranuuyeckast Xumust

Hemeramner. Ilonoxxenue HemetaiuioB B llepuoguueckor  cucreme
xumuuyeckux asneMeHtoB JI. M. MenneneeBa 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, yriaepoga U KpeMHHMs)) W MX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COSAUHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramibl. [lonoxenue merannoB B Ilepuoamyeckoil cucteMe XMMHUYECKHUX
anementoB [[. . MenneneeBa. OCOOCHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmume ¢gusznyeckue cBorcTBa MeTamuioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.



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

OOGuue crocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILLCHUN:
U3y4YeHHE KOJUICKIMU «MeTamibl U CIUIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaONI0JIeHHEe M OINHCAaHHE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS 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 OJHOTO M3 Y4YacTBYIOUIMX B PEAKIMU BEIECTB,
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
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeaMETHbIM M MOpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HAJTMYHE MOTUBAIUA K O0yUCHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
NESATETbHOCTU 1I€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMH, MPUCYIIUMHU I€T0CTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM M BOCIHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU ACSITEIbHOCTHU MPU CO3/IaHUH 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 BOCTIUTAHUS

LEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
IPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHUS HAYKU €CTh PE3YNbTaT
JUIUTENbHBIX ~ HAOMIOJEHUHN, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
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, STUYECKOT0 TOBEICHHUS;

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 TMOCIEACTBUI 3THX
MOCTYTNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMaHUsl ULEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOtofieHnss TpaBui 0O€30MacHOro oOpaleHusi ¢ BellecTBaMU 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 MOCIEACTBUN W HENPUSITUS BPEAHBIX MPUBBIUEK (YNOTPEOICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PEHICHUM NPAKTUYECKUX 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, JIOJAAM TPYJla U pe3yiabTaraM TPYAOBOM AEATCIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH O0IIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX TMPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUAIIBHOM CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHM IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIaTh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NeSTeNTbHOCTU AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHS aKTUBHO MPOTHUBOCTOSITH  HJCOJIOTHUU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

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

NOHUMaHUSl CHeUM(PUKA XUMHUU KaK HayKd, OCO3HAHHS €€ ponu 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;

yOeXIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
IMBWIN3ALMN: B €€ TYMAaHUCTUYECKON HAITPABIIEHHOCTH U BaYKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYPhl, pEHIEHUH TJI00abHBIX IPoOJIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON O€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00E€CHEUYEHUU YCIOBUMN
YCIEITHOTO TPY/Ja U IKOJIOTUYECKH KOM(OPTHOM XKM3HH KaXA0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TIOHMMAaHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
TIOJTydaeMble 3HAHUS JIJIs aHAIN3a M OOBSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MHUpa U



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

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XUMUYECKHAE 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 PE3YJ/IBTATDBI

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

3HAYMMBbIE 1St dbopmupoBaHus MHPOBO33PEHUS o0y4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TMOHITHUS, OTpaKarolIre
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeUNU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIecC, CUCTEeMa, HAy4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAJIbHbIC Y4eOHbIEe NeHCTBUS (TMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

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

MEXIMCIUIUIMHAPHbIE, MUPOBO33PEHUYECKUE 3HAHUSA M yHHUBEpCAJIbHbIE yueOHbIE
JEUCTBHS B ITO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHble PE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4e€OHBIMU  II03HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryISITUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH MO3HABaTEJbHBIMH
AEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKUE IeiiCTBHS:

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

ONpEAENATh LEIU JEATEINbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTH C IIOCTABICHHBIMU LIEIISIMU;

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 KPUTEPUM ISl KJIacCU(PUKALMU BEIIECTB U
XAMHUYECKHUX PEaKIUM;

YCTaHABJIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKJIY HU3y4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUSI B paccMaTPUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CUMBOJI) AJIEMEHTa, XUMU4Yeckas (popMya, ypaBHEHUE XUMUYECKOU peakIuu
— MpPU pElIeHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSTh
Ha3BaHHbBIE MOJEJIbHBIE MTPEACTABICHUS JJISI BBISBIICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUi.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB 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 CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOJIOATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIEeOBATEIbCKOM W MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PELICHHUS PAKTUYECKHX 3a/1a4, IPUMEHEHHUIO PA3JIUYHbIX METOJI0B
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
MPEICTABIICHUS], KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



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

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

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

UCTIOIh30BaTh HAYYHBIH A3BIK B KAUYECTBE CPEICTBA IPU pabOTE C XUMUIECKON
uHpopMaleil: MPUMEHATh MEXNpeaMeTHble ((pU3MUecCKue U MaTeMaTUYECKHUeE)
3HAKW U CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyageHNe YHUBEPCATbHBIMM KOMMYHMKATUBHBIMHU AeHCTBHAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYINAaTh C MPE3EHTALMEN pe3ylbTaTOB IO3HABATENLHOW JAESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUNM NMYTEM COTJIACOBAHUS MO3ULUU B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEIaraeMblil  alrOpUTM JIEUCTBUM TIpHU
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 JEATENBHOCTH HA OCHOBE CAMOAaHaIN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUI IPUPOIBI,



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

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHMM, KOTOpash  BKIIKOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNleT, yHKITMOHAIBHAS TPYIIA, PaIuKal,
WU30MEPUSL, U30MEPBI, TOMOJIOTMYECKUH PSil, TOMOJIOTH, YIJIIE€BOIOPOAbL, KUCIOPO U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, I[OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHS
opranuueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU $A3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMUECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUH W
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA;

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

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIst
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dbopMyn OpPraHMYECKHUX BEMIECTB W YPaBHEHUH XHUMHYECKUX PEaKIui,
W3TOTABJIMBATh MOJEIU MOJIEKYJ OPraHWYECKHX BEHIECTB [JIs WJUIKOCTPALUU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJIacCy/Tpynne COE€IUHEHUN (YIJIEBOJAOPOIbl, KHUCIOPOA U a30TCoJepxkKaliue
COCIMHEHUs, BBICOKOMOJICKYJIIPHBbIC COCIWHEHMsI), JaBaThb WM Ha3BaHUS IO
cuctematudeckoit Homenknatype (IUPAC), a takxe NpHBOIWTH TPUBHAIIbHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITWIEH, MPOMWIECH, AllETUJIEH,
STUJICHTJIMKOJb, TIULEepUH, (peHois, Gopmanbaeruj, aneraibieruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCNUHEHUSX (OMHAPHBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPAHEHHS MACChI BEILIECTB;



c(hopMUPOBAHHOCTb YMEHUMN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, PU3UUECKUEC
U XHMHYECKHE CBOMCTBA THUIUYHBIX TIPEJICTABUTEICH pPa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BeIlecTB (METaH, 3TaH, STUIEH, MPONWIEH, alleTuiIeH, OyraaueH-1,3,
MeTwiOyTaauen-1,3, 6eH3051, METaHOJI, 3TAHOI, STUJIICHTIIUKOIb, TIUIEPUH, PEHOI,
aleTaabJeru, MypaBblHasi U YKCYCHasl KUCJIOTHI, TJII0OK03a, Kpaxmal, IeUII0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PpEAKIMH C MCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJTHOTO
CBIpbs (HEDTh, MPUPOIHBINA Ia3, YIoJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHIECKOE
IpUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKHM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOJYKTa
peaKiMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO 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 SBJICHUN (HaOto/IeHrne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHWS IS TPUHSATUS PEIICHUNA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCYZ0M ¥ JTabOopaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe TMpaBwWia OOpaiieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHUH TUIAHUPOBAaTh W BBIMIOJHATh XWMUYECKHM
AKCTIEPUMEHT (TIPEeBpaIlleHNs] OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypaIys OSIKOB MTPH HAarpEBaHWH, IBETHBIC PEAKIIUN OCITKOB) B COOTBETCTBUH
C TmMpaBWIaMd TEXHUKH O€30MaCHOCTH TpU OOpalIeHHH C BEIIECTBAMU U
7a00paTOpHBIM ~ OOOPYMOBAHHEM, MPEACTABIATh PE3yAbTAaThl  XUMHUYECKOTO
JKcliepuMeHTa B (OpMe 3amHMcH YpaBHEHUM COOTBETCTBYIOLIMX pEaKLHMil u
(dbopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAIINIO, TOJY4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CPEICTBA MacCOBOMU
uHpopmaruu, IHTepHET U Apyrux);

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



OITACHOCTh BO3JICHCTBHSI Ha XUBBIC OPTaHU3MBI OMPEAEIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHUMas cMmbicia Tokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIECHUS] M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YeII0BEKa;

U1 00YYarOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBbS: YMEHHE
NPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB H
XUMHYECKHX SIBJICHUH;

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

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUs Kypca «OOmas W HeopraHudeckas
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 NJIsl pelIeHUs] MPAKTUYECKUX 3a1a4 U IKOJIOTHYECKU
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-
AJIEKTPOHHbIE OpOMTANM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBSA3b
(KOBaJICHTHAsI, HOHHAsA, METAJUIMYECKas, BOAOPO/IHAS ), KpUCTAJUIMUECKas pelérka,
TUNBl XMUMUYECKHUX  PEaKLUMH, PacTBOp, DJIEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT AUCCOLMALIAS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pPEAKUUU, XUMUYECKOE DPABHOBECHE); TEOPUHM M 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckuil 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHMsI MACChl BEIIECTB, 3aKOH COXPAaHEHMS U IIPEBPAILLCHUSI SHEPTUU
0P XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUM,
MUPOBO33PDEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHMS TNPUYMHHOCTH M
CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM HCTOJIb30BAHUM BAKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUUECKON JACATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABIIMBaTh WX B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IMPU
OIMCAaHNUN HEOPTAaHWYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHMHM HCIOJIB30BAaTh XHMHUYECKYIO CHMBOJIUKY JJIs
coctaBieHHss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BeEIIEeCTB (yrapHbli Tra3, YIJEKUCHIBIM ra3, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBASI COMA, MUPUT U JIPYTHUE);

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

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJINBaTh NPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNPENeIEHHOMY Kiaccy/Tpymrme
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBLI MU HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIE THIPOKCHUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MenpeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
Y TIPOrHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI
xumudeckux snementoB JI. M. MeHneneeBa, WCHONbB3ys TOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMMUYECKHX AJIEMEHTOB UM WX COCJAMHEHUN IO TepuoaaMm u
rpynnaM [lepuoguueckont cucreMbl xuMmuueckux 3semeHToB . 1. Menneneesa,

c(OpMHPOBAHHOCTh YMEHHW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBA HEOPraHMYECKUX BEUIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TEHETHMUECKOM CBSI3M MEXIYy HEOPraHUYECKUMU
BELIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3JIMUHbIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolliux BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHHUS PEAKIMA Pa3TUIHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIC YPABHEHUS pPeaKIMii MIOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKLIHUH UAYT OO KOHIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TMOATBEPIKIAIOIIHNE
KAUeCTBEHHBI COCTAaB PA3JIUYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABAThH
OTMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX
BEIECTB;



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

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMH OT Pa3audHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKallie B OCHOBE IMPOMBILUIEHHOIO MOJYyYEHHsI CEPHOM KHCIJIOThI, aMMHAKa, a
TaK)ke C(OPMUPOBAHHOCTHh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOr O MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
HOHSITHS «MAacCOBas 1011 BELLIECTBA B pACTBOPE», 00BEMHBIX OTHOILICHH Ia30B MPU
XUMHUYECKUX PEAKIMSAX, MAacChl BEUIECTBA WM 00bEMA Tra30B MO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

c(hOpMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MOJIH30BAHUS 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
MHANKATOPA, BIUSHUE PA3NHUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON peakluu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE pEaKIMu 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 BEIIECTBAMU U JIA0OPAaTOPHBIM 000PYI0OBAaHUEM,
NPEJICTAaBIIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMNX peakuil U GOpMYIHPOBATh BEIBOJIbI HA OCHOBE ATHX
pE3yNbTaTOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHPOpMAIMIO, IOJYy4YaeMyl M3 Pa3HbIX MCTOYHHUKOB (CpPEICTBA MAacCOBOM
KOMMYHUKaluu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TpaBUia  SKOJIOTMUYECKU
1eJIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIAX
COXpPaHEHHUsI CBOETO 3[0pOBbsi M OKPYKAIOLIEH NPUPOJHOM cpeabl, OCO3HABaTh
OITACHOCTb BO3CHCTBUS HA )KUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAs



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

JUIS 00yYarOIIUXCS ¢ OTPpaHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI: YMEHHE
OPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKHUX SIBIICHUM;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. TeopeTrnyeckne 0CHOBbI OPraHMYeCKONH XHMHHU
IIpenmet opranndeckoit xumuu. Teopus
11 CTPOCHHUS OPTAHUYECKUX COSTUHEHUHN A. 3
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHble yriieBogOpOIbl: aJKEHbI, 6 1
aJIKa/INEHBbI, aJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
54 [IpupoaHbpIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHust
3.1 Crimptel. @eHon 3
3. Anbnerunsl. KapOOHOBBIE KUCIIOTEI. 7 1
Crnoxuble 3¢upbl
3.3 VrineBoasl 3 1




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikaniue opraHndyecKue coeTuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crpoenue atoMoB. Ilepuoauueckuii 3aKkoH
1.1 u [lepuonuueckas cucteMa XMMHUYECKUX 3
aneMeHTOB [[. 1. Menneneenra
12 Crtpoenue BemniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi Xumust
2.1 Mertais 6
2.2 Hewmerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie flliiy'lelﬂ/lﬂ 261()1;[;033Te.111>m)1e
padoTsbI padoThbI pecypenr
1 [Ipeamer opraHn4ecKod XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OpraHUYECKUX
2 coenuHenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o K1accuGUKaun
3 opraHuueckux BemiectB. Homenknarypa 1
(cucremaTuyeckas) U TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUECKHH Psijl
5 Mertan u 3TaH — npocTeuIme 1
MIpeICTaBUTEIH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTWJIEH U MPOMUJIEH — MPOCTEUIIHe 1
MIpeICTaBUTEIH aJTIKEHOB
3 [IpaxTrueckas pabora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3yYEHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 Metunoyrtaauen-1,3. [omydenne 1

CHHTETUYECKOIO KaydyKa U pE3UHBI




AJIIKUHBL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PS/I.

10 oo
AneTtniieH — npocTeimui
MPEICTaBUTENb ATKHHOB

1 Bbruncienus no ypaBHEHUI0 XUMHUECKOM
peaxkuu

12 ApeHbl: 0€H301 U TOJ1yoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBA3b YIriI€eBOAOPOJOB,
IMPUHAAJIEKAIIMX K pa3IMYHbIM Kilaccam
[IpupoaHbIe ICTOYHUKH YTIEBOJOPOJIOB:

14 MPUPOJIHBII ra3 U MOMyTHbIE He(PTIHbIE
rasbl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, HeThb ¥ MPOJYKTHI €€ mepepadoTKu

16 KontponsHas pabota no pazueny
«YTIeBOI0POIBI»

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHbIE CIIUPTHI: TUICHTITUKOIIb
U TJIMLEPUH
DEHOJI: CTPOCHUE MOJIEKYJIBI,

19 ¢u3nueckue 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHHE

20 Anpaeruapl: popmanbaerus u

aneraibpaerng. AleTon




OI[HOOCHOBHI)IG MMpECaACIIbHBIC Kap6OHOBBIe

21 KHCJIOTBI: MypaBbHHAS U YKCYCHAsI

9 [paktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBDY
CreapuHOBas U OJIEMHOBAS KUCJIOTHI, KaK

23 MPECTABUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnosxHbie 3(upbl Kak IPOU3BOJIHbIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIOKHBIX
3¢upoB

26 Kupsl: rugponn3, npuMeHeHue,
Ouosorudeckas poJib KUpPOB
YTHeBobl: cOCTaB, KilacCH(pHUKAIINS.

27 Baxwneiimue npencraBuTeNn: ri0K03a,
¢bpykTo3a, caxaposa

08 Kpaxmai u 1nemirono3a kak IpupoHbie
TOJTUMEPHI
Konrtponsnas pabota no pazneiy

29 «Kucnopozacoznepxaiye opraHndeckue
COEJIMHEHUS

30 AMWHBI: METUJIAMUH W aHWITUH
AMUHOKUCIIOTHI Kak aM(oTepHBIE

31 OpPraHUYECKHE COCTUHEHUS, HX
Ounosorudeckoe 3HadeHue. [lentumb

39 benku kak npupogHbie

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




33 OCHOBHBIE TIOHATHUSI XUMUHU ) 1
BBICOKOMOJICKYIISIPHBIX COCTUHEHUH
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmaccel, Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs KOH(UTYpalus aTOMOB

Ilepuonnueckuit 3akoH u [lepuonnueckas
CHUCTEMa XMMHUYECKHX 3J1eMeHTOB /[[. .
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX COCIMHEHUM
0 Tpynnam 1 nepuojaM. 3HaueHHe
TIEPUOTNYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MenneneeBa
B Pa3BUTHUHU HAYKH

CrpoeHue BeniecTBa. XUMUYECKas CBS3b,
e€ BU/Ibl; MEXaHU3MBbl 00Pa30BaHMs
KOBAJICHTHOU CBsA3U. BogoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb.
Crenensp okucieHus. Bemecrsa
MOJIEKYJIAPHOI'O ¥ HEMOJIEKYJIIPHOTO
CTPOEHHUS

[TonaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEIlIECTBA B pacTBOPE




Krnaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTUHEHUH.
['eneTnyeckas cBsi3b HEOPTraHUUECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Krnaccugukanms XuMu4ecKux peakiiuii B
HEOPraHUYECKON U OPraHUYE€CKON XUMHUH.
3aKOH COXpAaHEHUS MAacChl BEIIECTB; 3aKOH
COXpaHEHUd U IIPEBPAIIEHUS DHEPTUU IIPU
XUMHYCCKUX PCAKIUAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XHUMUYECKOE pAaBHOBECHUE

10

[paktuyeckas padora Ne 1. «Bnustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKIN»

11

DIEeKTPONTUTHIECKAS! AUCCOIHAIINSL.
[MousTHE 0 BogopoaHoM mokasateie (pH)
pactBopa. Peakuuu HOHHOTO OOMEHa.
I'uapon3 opraHuYecKux u
HEOPraHMYECKUX BELIECTB

12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tonstue 00 anexTposnse
pacIuIaBoOB U pacTBOPOB COJIEN

13

Kontponbnas padoTa mo pasueny
«TeopeTndyeckrie OCHOBBI XUMHUM

14

Mertanisl, UX IMOJIOKEHHUE B
[lepuonnueckoii cucreMe XUMHUECKUX
anemeHToB J[. 1. Menneneesa u
0COOCHHOCTH CTpOeHHUs: aToMOB. O01IHe
(u3nueckue cBOICTBa METAIIIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
PA HAIIPSKEHUI METaJIOB

16

XHUMHUYECKHAE CBOUCTBA BaXKHEHUIIINX
METaJIOB (HATPHA, Kaluil, KaJIbLUH,
MarHui, aJFOMUHHAKA) U UX COCTUHECHUN

17

XHAMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U uxX
COeIMHEHUI

19

[Ipaktruueckas padora Ne 2. "Pemenue
SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib"

20

Hemeramnel, MX HOJIOKEHUE B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusnueckue cBOMCTBa HEMETAIIIIOB.
AJoTponusl HEeMETaIUIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hochopa u yriaeposia)

22

XHWMHUYECKUE CBOMCTBA IaJIOTEHOB, CEPBI U
HUX COeIUHCHUNU

23

XUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUHU

24

XHMMHYECKHE CBOMCTBA YIiIepo1a, KPEMHHUS
U UX COeIUHEHUN

25

[IpumMeHeHne Ba)KHEUIIUX HEMETAUIOB U UX
COeIUHEHUN




26

O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 110
teme «Hemerauisny. BeraucieHus mo
YPaBHEHUSM XUMHUYECKUX PEaKIMid U
TEPMOXHUMHUYECKHUE PACUETHI

27

[IpakTrueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTANBHBIX 3a7a4 10 TeEMe
"Hemertanmsi'"»

28

KonrtponsHas pabota mo remam
«Metamney u «HemeTanis

29

Heoprannueckue u opraHndecKue
KHCJIOTHI. HeOpFaHI/ILIeCKI/IC u
OpPraHUYeCKHe OCHOBAHUS

30

AmdoTepHble HEOpraHu4eCcKue U
opranudeckue coenHeHus. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

31

Pone xuMuu B o0ecrieueHun
9KOJIOTHUECKOH, SHEPreTUIEeCKOU U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MEIALUHEL

32

[pencraBnenus 06 00IMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOT'O TOTYYEeHUS
Ba)KHEHIIINX BEIIECTB

33

UYenoBek B MUpPE BEILIECTB U MaTEpUAIIOB

34

X¥MHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







Kputepun u HOpMbI OlleHKH 3HAHUH, YMEHH U HABBIKOB 00y4aKOIIUXCH 110 XUMHUH
1. OueHka ycTHOTO OTBETA.

OtmeTka «S» :
- OTBET IIOJIHBIM U IIPABWIbHBIA Ha OCHOBAHUU U3YYEHHBIX TEOPUH;

- MaTepual U3JIOKEH B ONPEIEIICHHON JIOTHYECKOU IOCIIEI0BATEIIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIN.
OtBeT «4» ;
- OTBET IIOJIHBIM U IIPABUWIbHBIA Ha CHOBAHUM U3Y4YECHHBIX TCOPUU;

- MaTcpuall U3JIOKCH B OHpC,Z[CHGHHOfI JIOTHYECKOH IMMOCJICAOBATCIIBHOCTHU, IIPH 3TOM HOITYIICHBI
ABC-TPU HECYIICCTBCHHBIC OIHI/I6KI/I, HCIIPaBJICHHBIC 11O Tp€6OBaHI/IIO YUUTCIIA.

OtMmeTka «3» :

- OTBET IOJIHBIH, HO TP 3TOM JIONYIIEHA CYIIECTBCHHAS ONIMOKA UM OTBET HETIOJTHBIH,
HECBS3HBIHN.

OtMmeTKa «2» .
- TpPHU OTBETE OOHAPYKEHO HEMOHMMAHUE yJalTUMCs OCHOBHOTO CO/ICpKaHUs yueOHOTO

MaTepuajia i JOIMYHICHBI CYIIECTBECHHBIC OI_HI/I6KI/I, KOTOPBIC yqaumﬁc;l HC MOXCT HUCIIPABUTH
IIpHU HABOAAIIHX BOIIPOCAaX YUUTCIIA, OTCYTCTBUC OTBECTA.

2. OueHKa SKCIIEPUMEHTAIBHBIX YMEHUH.

- OLleHKa CTaBUTCS HA OCHOBaHHUH HAOIOACHUS 32 YUAIIUMHUCS U MMCbMEHHOTO OTYeTa 32
paboty. OTmeTKa «5»:

- pa60Ta BBITIOJTHCHA IMOJTHOCTBIO U IMTPABUJIBHO, CACJIaHbI IIPAaBUJIBHBIC H&6J’II—OIL€HI/I§[ " BbIBOJbI;

- DKCIEPUMEHT OCYIIECTBIICH 10 TUIAHY C YIETOM TEXHUKH OC30TIACHOCTH W MPABUII PabOTHI C
BEIIeCTBAaMH U 000Py/I0BaHUEM;

- TPOSIBIIEHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUS, IOAJIEPKUBAKOTCS YMCTOTAa pabO4ero MecTa
U TIOPSAZ0K (HA CTOJIE, 5KOHOMHO MCIOJIb3YIOTCSI PEAKTHBBI).

OtMmeTka «4y :



- paboTa BBIMIOJIHEHA MPABUIBHO, CJAENaHbl MPABUIbHBIC HAOMIOACHHS U BBIBOJIBI, HO IIPH 3TOM
HKCIEPUMEHT MPOBEICH HE MOTHOCTHIO MITH JOIYIIECHBI HECYIIECTBEHHBIE OITHOKH B padoTe C
BEIIIECTBAMH U 000PY/I0BaHHEM.

Otmetka «3»:
- paborTa BBITIOJTHEHA TIPABUIIBHO HE MEHEE YeM HATOJIOBUHY HIIH JIOIMyIIEHA CYIIECTBCHHAS
ommOKa B X0/1€ SKCIIEpUMEHTA B O0BIACHEHUH, B 0(OpMIICHUH pabOThI, B COOIIOJICHUN MPaBUII
TEXHUKH 0€30MMacHOCTH Ha paboTe C BemecTBaMU U 000pyI0BaHUEM, KOTOpasi HCTIPABIISAETCS 110
TpeOOBAHUIO YUUTEIIS.

OtmMmetka «2»:
- JOTyIIeHHI 1Be (¥ Ooliee) CyIIeCTBEHHbIE OIIMOKU B XOJE: IKCIIEPUMEHTA, B O0BSCHEHUH, B
odopmiieHnn paboThl, B COOIIOEHUH TTPABMII TEXHUKH 0€30MMacHOCTH TP padoTe ¢
BEIIECTBAaMU U 000pYJOBaHUEM, KOTOPBIEC YUaIIUHCS HE MOXKET UCIPABUTH JaXke MO
TpeOOBaHUIO YUUTES;
- pabora He BBINOJIHEHA, y yYalllerocsi OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMECHHUSI.
3. Ormenka yMeHU perniaTth pacueTHbIC 3aJadyH.

OTMeTKa «5»:

- B JIOTHYECKOM PACCYXKICHHUHU M PEIICHUH HET OIMMOOK, 3ajaya pelleHa palioHaIbHbIM
CII0co0oM;

OtMmeTKa «4»:

- B JIOTMYECKOM PACCYKJCHUH U PEICHUs HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1aua pelieHa
HepalMoHaIbHBIM CIIOCOOOM, WJIH JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK.

OtMmeTKa «3»:

- B JIOTUYCCKOM PACCYKIACHNUU HET CYIICCTBCHHBIX OHII/I6OK, HO OomyniceHa CynmeCTBCHHAad
OIIMOKa B MAaTEMAaTHYECKUX pacyucTax.

OtmMmeTka «2»:
- UMeeTCs CYLIECTBEHHbIE OLIMOKU B JIOTHYECKOM PACCYKICHUU U B PELLICHHH.
- OTCYTCTBHE OTBETa Ha 3a/IaHUE.
4. OreHKa MTUCHbMEHHBIX KOHTPOJIBHBIX paboT.
OtmeTka «5»:
- OTBET IOJIHBIHA U MPaBUIbHBIA, BO3MOKHA HECYILIECTBEHHAs OLIMOKA.

O1MmeTKa «4y:



- OTBET HETIOHBIN WU JOMYIIEHO He O0oJiee IBYX HECYIIECTBEHHBIX OLTHOOK.
OT1MmeTKa «3»:

- pa0oTa BBINIOJIHEHA HE MEHEE YEM HAIOJIOBUHY, JOMYIEHAa OJ{HA CYIIECTBEHHAsI OIIMOKA U IIPU
9TOM JIBE-TPU HECYIIIECTBEHHBIE.

OTMeTKa «2»:

- paborTa BBIIIOJHEHA MEHBIIIC YEM HAIIOJOBUHY WM COJCPKHUT HECKOIBKO CYIIECTBEHHBIX
OILIINOOK.

- paboTa He BBHINIOJIHEHA.

[pu ouieHKe BBIMOTHEHNS MTUCHMEHHONW KOHTPOJIBHON paboThl HEOOXOIUMO YUUTHIBATD
TpeboBaHus eAMHOTO opdorpadguIecKoro pexuma.

5. O11eHKa TECTOBBIX PabOT.

TecTsl, cocTOsIIIME U3 TISITH BOIPOCOB MOKHO UCIIOJIB30BAThH MOCIIC U3YUEHHUS KAXkKI0T0
Matepuana (ypoka). Tect u3 10—15 BonpocoB Ucmonb3yercs A MEPUOANUECKOr0 KOHTPOJIS.
Tect n3 20—30 BonpocoB HEOOXOAMMO UCIIOIB30BATh JJI1 UTOTOBOI'O KOHTPOJIS.

[Ipu olieHMBaHUHU UCTIONB3YETCS CIEAYIOIIAs MIKaJa: JJIsl TECTAa U3 IS TH BOIIPOCOB
* HET OIMUOOK — OIEHKA «5»;

* 07lHa OMIMOKa - OLIEHKA «4y;

* JIBE OIIMOKN — OLIEHKA «3»;

* TP OIIMOKH — OIIEHKA «2».

Jnst recta u3 30 BOmpocos:

* 25—30 npaBUIILHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* MEeHbIIE 12 MpaBUIbHBIX OTBETOB — OLIEHKA «2.
6. Ouenka pedepara.

Pedepat ouenuBaeTcs no cieayronumM KpUTepusMm:

* coOmoaenre TpeOoBaHUi K €r0 0(POPMIICHUIO;



* He0OXOAMMOCTb U IOCTaTOYHOCTb JUISl PACKPBITUS TEMbI IPUBEICHHOMN B TEKCTE pedepaTa
nH(popMalnu;

* YMEHHUE 00Yy4aromerocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJIeH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErOCs MOHITH CYTh 33/1aBAMbIX YWICHAMHU aTTECTAIIMOHHOW KOMUCCHH
BOITPOCOB U C(POPMYIIUPOBATH TOUHBIE OTBETHI HA HUX.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'.E. Pym3urtuca, ®@.I'. ®enpamana. Xumus 10 kimacc: yueOHUK [uis
00meoOpazoBaTenbHBIX yupexaeHuii- M.: [Ipocsemenue , 2018,
I'.E. Pym3utuca, ®@.I'. ®enpamana. Xumus 11 knacc: yaeOHUK JUIs
o0meoOpazoBaTebHBIX yupexkaeHuii- M.: [Ipoceemenue , 2018,

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

=

[Ipumepnas nporpamma «Xumus 10-11 xknacee» - M., «IIpocsemenne» 2023r,
I'.E. Pynsutuca, ®.I'. ®enpamana. Xumust 10 knacc: yaeOHUK 7151 00111€00pa30BaTeIbHBIX

yupexaeHuii- M.: Ilpocemenne , 2014, HeoOXomumble TaOMUIBI M KapThl IO
OpraHWYEeCKOW XHMHH, a TaKK€ PEAKTUBBI W O0OpYyAOBaHUE Il MPAKTHUYECKUX U
71a00paTOPHBIX padoT.

Hposnos A.A. [ToypouHoe mnanupoBanue o xumuu. 10 kinace: k yaeonuky O.C.
["abpuensna «Xumus. 10 kmace» M.: M3narensctBo «Ok3ameny, 2006.

I'opxoBenko M.YO. Tloypounbie pa3pa®orku mo xumuu K yuyeOHbIM komruiekram O.C.
I'a6puensna u ap., I'.E. Pynzuruca u np., JI.C. I'yzes u np. 10 xinacc. M.: «<BAKO», 2010.
I'.D. Pymsutuc, ®.I'.@enpaman , O0mias xuMusi B TecTax, 3aAadax, ynpaxkHeHusx. 10
kiace: Yueb. mocobue s odmeodpasoar. yupexaenuii / . — M.: Ipoda, 2010.

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HUHTEPHET
1. Xwumusa Xumuueckas Hayka u ooOpa3oBanue B Poccuu http://www.chem.msu.su/rus
2. Xwnmus u Xuszes — XXI Bek http://www.hij.ru
3. Tazera «Xumwusi» u call 1uist yuutens «51 uay Ha ypok xumumy» http://him.1september.ru
4. ChemNet: nopran ¢pyHIaMEHTAIFHOTO XUMHUYECKOTO

oOpa3oBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.IO. Anuk6eposoit http://www.alhimik.ru



https://www.google.com/url?q=http://www.chem.msu.su/rus/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000

16.

OCHOBBI XMIMHUH: 00pa30BaTeIbHBINA CAUT IS IIKOJILHUKOB M CTYICHTOB
http://www.hemi.nsu.ru

Xumust 8 OTKpbITOM KoJuteke http://www.chemistry.ru

WebElements: oHaiiH-ClipaBOYHHK XUMHYECKUX 31eMeHTOB hitp://webelements.narod.ru
BupryanbHast xuMudeckas mkoia http://maratakm.narod.ru

. 3aHMMaTenbHAs XUMHUS: Bce 0 MeTasuax http://all-met.narod.ru

. Mup xumuu http://chem.km.ru

. Konnexiust «EcTecTBeHHOHAYYHBIC KCIIEPUMEHTBDY: XUMUs hitp://experiment.edu.ru
. XuMus [UI BCeX: WLTIOCTPUPOBAHHBIC MaTEpUaIIbI IO OOIIEH, OpraHn4ecKon 1

Heopranudeckoit xumun http://school-sector.relarn.ru/nsm/

. DnekTpoHHas OuOIMoTeKka Mo XuMuu u Texuukehttp://him.1september.ru
. bank nemarornueckoro onbita. Metoudeckue pa3paboTKH YPOKOB XUMHH COPOCOBCKHX

yuurenei. http://www-windows-
1251 .edu.yar.ru/russian/pedbank/sor uch/chem/index.html
XI/IMI/IHZ KOJIJIGKI_II/IH MaTepI/IaJIOB JUTA Y‘-II/ITGJBI XUMHHU:. TCMAaTUYCCKUC T1JIaHbI,

MIPOBEPOUHBIC Pa0OTHI, MEINA-YPOKH, MaTepuabl onuMmua. http://sysmanova.narod.ru



https://www.google.com/url?q=http://www.hemi.nsu.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.chemistry.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://webelements.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://maratakm.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://all-met.narod.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://chem.km.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://sysmanova.narod.ru/&sa=D&ust=1592150551655000




