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MNOACHUTEJIBbHAS 3AIINCKA
[IporpaMMa 1mo XUMHHM Ha ypOBHE CpeIHEro odimiero odpa3oBaHus pa3paboTaHa HAa OCHOBE
@DenepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 oOpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS (eaepabHON 00pa3oBaTeNbHON MPOTrPaMMBI CPEIHETO
obmero o6pazoBanus (POII COO), mpencraBieHHbIX B DenepaabHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crangapte COO, ¢ yuérom Konuenuu npenogaBanus yueOHOTO mpeamera
«Xumus» B o0pa3oBaTenbHbIX opraHu3anusx Poccuiickoii deneparun, peanu3yrOmux
OCHOBHbIE 00pa30BaTeJbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanmu Ha nepuox g0 2025 ronma» (Pacmopspxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY HOJIXOA0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONpPEICIICHUIO OOLIei cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U PA3BUTHUSI OOYYAIOIIMXCS CPEICTBAMU YIEOHOTO TMpeaMeTa «XUMUs»
st 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KOHLENTyalbHble nojoxeHuss ®I'OC COO
0 B3aMMOOOYCIIOBICHHOCTH LEJeH, COAepKaHUs, pe3yabTaToB oOyueHUs U TpeOOBaHHM K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
Xumudeckoe o0pa3oBaHKe, MOTydaeMoe BBITYCKHUKaMH 0011e00pa3oBaTebHON OpraHu3aIny,
ABJIIETCS. HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEpIIAIOIINM STaroM
peanu3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XMMHUYECKOTro 00pa3oBaHMs. JTH IIEHHOCTU KacaroTcs MO3HAHMS 3aKOHOB
PUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U 00I1IEN KYIbTYPhI YEJIOBEKA, a TAK)KE SKOJIOTMUYECKH
000CHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3JI0POBBIO M TPUPOIHOM cpee. Peanusyercs xumuueckoe
o0Opa3oBaHue 00y4aroIUXcs Ha YPOBHE CPEIHEro o0uiero oopazoBaHus CpeicTBaMH y4eOHOTO
npeaMera « XUMHS», COAEpKaHUE U IIOCTPOEHUE KOTOPOTO OMPEEIIEHBI B IPOrpaMMe 10 XUMHUH
¢ yuéTtoMm creun(UKN HAyKd XUMUH, €€ 3HAUEHHUs B MO3HAHWU MPUPOJBI U B MaTepuaibHOU
KM3HU OOIecTBa, a TaKkke ¢ Y4ETOM OOIMX Leded W MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit ®enepannu.
XUMHS KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOyl pOjib B COBPEMEHHOMN
[IMBWJIN3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHalibHOM KyabTypbl. OHA BHOCHT CBOM BKJIAJ B
(dbopMUpOBaHNE PALIMOHAIIBHOTO HAYYHOT'O MBIIIJIEHUS, B CO3[JaHUE 1I€JIOCTHOTO MPEJCTABICHUS
00 OKpY’KaloIleM MUpPE KaK O €IUHCTBE MPUPO/IBI U YelloBeKa, KOTOpoe (hOpMUPYETCS B XUMHUH
Ha OCHOBE IIOHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U

MECXKAY CTPOCHHUEM BCUICCTB, UX CBOICTBAaMM ¥ BO3MOKHBIMH 00JIACTIMU IMPUMCHCHUA.
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TecHO B3aMMOIEHCTBYsS C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XMMHS CTajla HEOTBEMJIEMOU
Y4aCThI0 MHUPOBOH KYJIBTYpBHl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M KU3HH KaXKJIOTO
yieHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha peIIeHUE TIJI00aTbHBIX MPOOJIEeM YCTOWYMBOTO pPa3BHTHUSA
YeJI0OBEYECTBA — CBHIPhEBOM, HHEPreTUYECKOM, MUIIEBOM, 3KOJOrMYECKOW O€30MacHOCTH U
OXpaHbl 30POBbSI.

B cooTBeTCTBUM C OOLTUMU LIESIMH U TPUHIIMIIAMHU CPETHETO 00IIero 00pa30oBaHUsI COJEPIKAHUE
npeamera  «Xumus» (10-11  xmaccpl, 0a30BbII  ypOBEHb HM3YY€HHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuXcs, HEOOXOJUMYIO UM JUIs
BbIpaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIELIHOIO BKIIOUEHHS B JKU3Hb COLMYyMa,
IPOJODKEHUS 00pa30BaHUs B Pa3IMUHBIX 00JIaCTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.
CoCTaBIAIOMKUME TIPEIMETA «XUMHUS SBISTIOTCS 0a30BbIe Kypchl — «Opranudeckast XUMUsD) U
«O011as 1 HeopraHuyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHMH MO0 HEOPraHWYECKOH XMMMHU (C BKIIOUEHUEM 3HAHHUH
U3 0o0mel XMMHUHM) U OpraHuYecKod XuMmuu. POpMHUpOBaHWE JaHHOW CHUCTEMbI 3HAHHWNA TIPH
M3YYEHUHU IIpeMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa cozaepkaHusi KypcoB — «Opranuyeckass xumusi» u «OOmmias ¥ HeopraHuueckas
XUMUS» CPOPMUPOBaHa B IPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOIO MOJX0Ja K U3yUYEHUIO
yueOHOro marepuajia M OOyCIIOBI€HA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XMMHH BELIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHMUYECKUX COCIUHEHWM, a
TaK)K€ Ha YPOBHE CTEPEOXUMUUYECKUX U 3JIEKTPOHHBIX IMPEACTABICHUI O CTPOSCHUU BEIIECTB.
Ceenenus 00 M3y4yaeMbIX B Kypce BELIECTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JI0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEMHEHMH. B Kypce opraHMueckoil XUMHMM MOJTy4aroT
pa3BuTHE C(HOPMHPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl MEpBOHAYAILHBIE
MPEJICTaBICHUS O XUMUYECKOM CBSI3H, KiIacCU(PUKAIIMOHHBIX TPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yriiOM 3peHuss B mpeaMere «Xumus» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs TEOPETUYECKMH MaTepual Hu
(dakToJIOrMYECKre CBEIEHUS O BEIIECTBAX U XUMHYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0m1as 1 HeopraHUyYecKas XUMHUs» 00y4JarolUMCs MPEJOCTaBIsAETCs] BO3SMOXKHOCTh OCO3HAThH

3HAYCHHUC MNCPHUOANYCCKOr0 3daKOHa C OGH.[CTCOpeTI/I‘ICCKI/IX n MCTOOOJIOITMYCCKUX HO3PIL[HI>'I,
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Iy0Ke TOHSATh HCTOPUYECKOE M3MEHEHHE (YHKIHUHA 3TOTO 3aKOHa — OT 000O0Imaromei 1o
OOBSACHSIOLIEN U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)XKHEWMIIMX BEUIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOMCTBAX M
MPUMEHEHHUH, a TAKXKE 0 XUMMHUECKUX PEAKIIMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B kypcax 10 w11 kmaccoB dJIeMEHTaMU COJEpKaHUS, HMEIOIUMHU
KYJIbTYPOJIOTHYECKUNA M TPHUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHHUMAaHHUIO
B3aUMOCBSI3M XHMHHM C JPYTMMU HayKaMH, pPAaCKpBIBAIOT €& poJib B IO3HABAaTEIbHOU W
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUSI K IPOIIECCY
TBOpPYECTBA B 00JACTH TECOPUHU M MPAKTUUCCKUX MPUIIOKCHUH XUMUH, TTOMOTAIOT BBITYCKHHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JJUYHOCTHO 3HAYUMBIX IPoOJIeMaX, CBI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIUBATh MH(GOPMAIUIO U TPUMEHSTH €€ JJIs1 TOTIOJHEeHUs 3HAaHUH, pelieHus
WHTEJUICKTYaJIbHBIX M AKCIIEPUMEHTAJIBHBIX MCCIEI0BATEIbCKUX 3a7a4d. B 1mienom conepxanue
yueOHOro npeamera «XUMHs» JAaHHOTO YPOBHS HU3y4EHUS] OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUECKON OCHOBBI JUIsl TOHUMaHUs (UI0COMCKUX HAEH, TAaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAHUUECKOTO U OPraHMYECKOTr0 MUpPa, 00YCIOBIICHHOCTh CBOWMCTB
BEII[ECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh MPUPOIHBIX SBJICHUM TyTEM IKCIIEPUMEHTA
U pelleHHs] MPOTUBOPEUUH MEXIy HOBBIMU (DaKTaMH W TEOPETUUYECKUMHU MPEIINOCHUIKaAMH,
OCO3HAaHHE POJHM XUMHUH B PEHICHUU HKOJIOTMUYECKUX MPOOIEM, a Takxke mpodieM cOepekeHUs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mutane pemeHust 3ajad BOCMUTAHUS, PA3BUTHS W COIMAIM3AIMN OOYYAIOIIUXCSl TIPUHSTHIC
IporpaMMoil MO XWMHHM MOAXOAbl K OINPEICICHUIO COJAEPKAHUS M IMOCTPOEHUS MpeaMeTa
peycMaTpuBalOT (POPMUPOBAHNE YHHBEPCATIbHBIX Y4E€OHBIX NEHCTBHM, MMEOMMX 0a30BOE
3HAUYEHHUE I Pa3IMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHUs MpoOJieM, TMOWCKA, aHalu3a H
0o0paboTkn uHGOpMalUU, HEOOXOAMMBIX [UIsl TMPUOOPETEHUs ONblTa MPAKTUYECKON U
HCCICA0BATEILCKOM ACITESAbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IMIO3HAHUN XHMUH.

B mpakTtuke mpenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs, Tak U Ha
YPOBHE CpeHEro o01ero oopa3oBaHus, TP OMPEACICHUN COACPKATEIHLHON XapaKTePUCTUKH
nejaell M3y4eHHs TpeIMeTa HaMpaBlICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPATUIIMOHHO
npu3Haéress  (GopMHpOBaHME OCHOB XUMHYECKOW HAyKM KaK oOO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKON AEATENHbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOU KyJIbTypbl. C METOIWYECKON TOYKH 3PEHUS] TAKOW MOAXOJ K OMPENCIICHUIO IIeNei
W3Yy4YEeHUS TIPEAMETA SIBJISETCS BIIOJTHE ONPABIaHHBIM.

CornacHo TaHHOW TOYKE 3PSHMSI TTIAaBHBIMHU LIETISIMHU U3YyUeHUs MpeaMeTa « XUMHUs» Ha 6a30BOM

ypoBae (10 —11 ki1.) ssBRsIIOTCS:
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(dbopMHpPOBaHHE CHUCTEMbI XUMHYECKUX 3HAHWHA KaK BaKHEHIIICH COCTABIISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeXKaT KIIIOUEBBIC MOHATHUS, (PyHIAMEHTAIbHBIC
3aKOHbI W TEOPUU XHUMHUM, OCBOCHHME SI3bIKa HAYKH, YCBOCHHE W TOHMMAaHUE CYIIHOCTU
JOCTYITHBIX O00OOIICHUI MHPOBO33PEHYECKOIO XapakTepa, O3HAKOMIIGHHE C HCTOpPHEH uX
pa3BUTHUS U CTAHOBJICHMUS,

dbopMupoBaHHEe U pPa3BUTHE MPEJCTABICHHM O HAYYHBIX METOJaX IO3HAHHUS BEILIECTB U
XUMHUYECKHUX DPEAKIHiA, HEOOXOUMBIX ISl MPUOOPETCHUS YMEHHI OPUEHTHUPOBATHCS B MUPE
BEIIECTB U XUMHUYECKHX SBJIICHHM, HMMEIOIIMX MECTO B IMPHUPOJIe, B MPAKTHUYECKOU H
MOBCE/IHEBHOM JKU3HH;

pa3BUTHE YMEHHI U CIIOCOOOB AESITENLHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPABHII O€30MTaCHOTO OOPAIICHHS C BEIECCTBAMH.
Hapsiny ¢ stuM, conepkarenbHas XapaKTepUCTUKA LEeJeH M 3aja4 W3YYCHHsS IpeaMeTa B
porpaMMe 1o XMMHUH YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU
B CUCTeMe cpeaHero oodmiero oOpazoBanus. CeroiHs B MPENOJaBaHUU XUMUU B OOJbIIEH
CTCTICHH OTAAETCA TMPEINOYTEHUE TIPAKTHYECKONM KOMIIOHEHTE COJACpPKAHHUS OOYJICHHS,
OPUEHTHUPOBAHHOM Ha TIOJFOTOBKY BBITYCKHHUKA 00II€00pa30oBaTEIbHOM OpraHU3AINH,
BJIQ/ICIONIET0 HEe HAOOpPOM 3HaHH, a (PyHKIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh COCO0OaMU U
YMEHUSMH aKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUSI UX B PEAIbHON JKM3HU JJIs1 PEILICHUS
MPaKTUYECKHX 3a]1a4.

B cBs3u ¢ 3TUM TIpU U3YYEHHUH TpPEeAMETa «XUMHS» TOMUHUPYIOIIEE 3HaUYeHUE MPUOOpETaroT
TaKue 1N U 33/1a4u, KaK:

ajanTtanus oO0y4aromMXCs K YCIOBHSAM JIUHAMHYHO Pa3BUBAIOLIErOCs MHpa, (GOpMHUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITEIbHOMY TPUHITHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHUEe y 00yUYaOIUXCS KIFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHITUI), MMEIOIINX
YHUBEPCAIHHOE 3HAYEHHWE JJISI PA3IMYHBIX BUIOB JEATEIHLHOCTH: PEHICHHUS MpoOiieM, Moucka,
aHaiam3a U 00paboTku MHQPOpPMAIUK, HEOOXOAUMBIX ISl IPUOOPETEHUS OMBITA JIEATEIHLHOCTH,
KOTOpasi 3aHUMAaEeT Ba)XKHOE€ MECTO B TMO3HAHMU XHUMHH, a TaKXe JUIsl OIEHKU C MO3MIIMHA
IKOJIOTMUYECKON ©0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB W XMMHYECKHX MPOIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOTHYIO CPENIY;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, WHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuXCcsi: CHOCOOHOCTH CaMOCTOSTENhHO MPUOOpPETaTh HOBBIE 3HAHUS 1O XUMHUU B

COOTBCTCTBHHU C ) KU3HCHHBIMU HOTpGGHOCTHMI/I, HCITOJIB30BaTh COBPCMCHHBIC I/IH(bOpMaL[I/IOHHBIG
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TEXHOJIOTHH TS TIOWCKA M aHAIM3a YIeOHOW ¥ HayYHO-TTONY/IIPHON HHPOPMAIIMH XHMHYECKOTO
COJICPIKAHUS;

dbopMUpOBaHHE W DPA3BUTHE Y OOYUYAIOUIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, IPH IUIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO KCIICPUMEHTA;

BOCIIMTAHHE Y O0yYarOMMXcs YOS KIEHHOCTH B TYMaHUCTUYCCKOW HAIPaBJICHHOCTH XUMUH, €€
BOXHOH pONM B pEIIEHUH TIJOOAIBHBIX MPOOJIEM palMOHAIBLHOTO MPHUPOIOTOIb30BaHUS,
MOTIOJTHEHHS YHEPTreTUYECKUX PECYPCOB U COXPAHEHUS IMPHUPOJIHOTO PABHOBECHS, OCO3HAHUS
HE00XO0IUMOCTH OEPEIKHOTO OTHOIIICHHUS K TIPUPOJIC U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETCHHUS
OIIbITA UCTIOJIH30BAHUS TIOTYYCHHBIX 3HAHUN JJIs1 IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIIUsX,
CBs3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B yuebHOM m1ane cpeanero odmero o0pasoBaHus MpeaMeT « XUMHUs» 0a30BOr0 YPOBHS BXOIHT
B COCTaB MpeIMETHON 00sacTu «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

O011ee 4ncI0 YacoB, OTBEAEHHBIX I U3YYCHUS] XUMUH, Ha 0a30BOM YPOBHE CPEAHEr0 00IIEero
obOpasoBanusi, coctanisieT 68 yaco: B 10 kinacce — 34 yaca (1 yac B Hexeni0), B 11 kiacce —

34 yaca (1 yac B HeeJ110).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHnYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHUH
HOBBIX BEIIIECTB U MaTepHuaaoB. Teopusi CTpoeHUs opraHudeckux coequHennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OpraHuIecKrX BeniecTB. HoMeHkiaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHUE, OOYTIMBAaHUE U TOPCHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN aJIKAHOB: (PU3NUECKHE U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0’JIEHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (peakUuu TUIPUPOBAHMUS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OTydYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble He(TAHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: IepEroHKa, KPEKUHT (TEPMUUYECKHIH,
KaTaluTHueckuil), mwmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepadboTKu.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydykoB U pe3uHsbl, Koyutekuuu «HedTts» u «Yronsy», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnrie 3amaun.
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Bbluncnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJJHOI'O BEIIECTBA WM IIPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 HCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBa (peakUMU ¢ aKTUBHBIMU METaJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJEICTBHE CO MIETOYHBIMU METAJIJIAMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3UYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHouIa.
[Tpumenenue penomna.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTUI: CTpPOCHHE, (u3MUeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE pEAKIIMH),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
cTpoeHue, PU3NIECKUEe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IIME JJIs KJIacCca KUCIIOT, PEAKITUs
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnosxxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U Mojaucaxapupsl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHsSI MOJIEKYJbl, (PU3UYECKUE U XMMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KaK U30MEP TIHOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUTI0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJu3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peaKkIMy OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CrupTOB (B3ammojielicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHHe
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MJIM MTPOJYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IiIHIKMHA). buojormuyeckoe 3HaueHHE AMHMHOKHCIIOT.
[TenTupael.
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benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuunas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX IPEBPALICHUI: HAOIIOJEHUE U
ONKCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHS

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEepU3alus U NOJUKOHICHCAIUS.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMIIEHUE C
oOpa3Lamu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBS3€H MpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk U
MOHATHUH, SBISIOMINXCS CUCTEMHBIMU JIJISI OTAETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIETIUPOBAHHE.

®uznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUIM YPOBEHb,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsl.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJOTNYECKH aKTUBHbBIE BellecTBa (OENKH, YIIeBOIbl, XKUPbI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTRA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEpBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHast KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHYECKHUX 3yeMeHToB [ .
MenneneeBa. CBs3b NEpPUOAUYECKOTO 3aKkoHa U Ilepuonnueckod CHCTEMBI XHMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
I10 TPYIIAaM U NeproaaM. 3HadYeHNEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBs3b. BHIbI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HEMOoJIsSIpHasl U TOJISIpHAasi, WOHHAs, MeTaJunyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM
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XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTD.
DneKTpooTpUuliaTebHOCTh. CTenenb okucieHus. IOHbI: KAaTUOHBI U AHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMAHbIE pacTBOpbL. MaccoBast 101
BEILECTBA B paCcTBOPE.

Knaccugukarus Heopranndeckux coeinHennii. HomeHnkiarypa HeopraHn4ecKux BEIIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAIECKAIIUX K PA3IIMUYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEaKkUUid B HEOPraHW4YecKoW Hu
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HBbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnexkrponauTuueckas auccouuanus. CuiibHble M cialble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOpPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYCHMsI BEIICCTB M WX MPEBPALICHUN: JEMOHCTpPALIMS
tabmun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», mzyueHue
MoJielel KPUCTAJUIMYECKUX pPeméToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IoOKEHHE IEPOKCHAAa BOJOpPOJia B NPUCYTCTBUHM KaTaiau3aTopa,
OIPENIETIEHUE CPellbl PaCTBOPOB BEILECTB C IOMOIIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLINU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnbie 3anaumn.

Pacuérel mo ypaBHEHUAM XMMHYECKUX PEAKIH, B TOM YHCIIE TEPMOXUMUUYECKHE PACUETHI,
Pacy€ThI € UCIIOIB30BAHUEM ITOHATHS «MACCOBas JI0JISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. [lonoxenne Hemetaio B Ileprognueckoil cucteme XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUs aToMoB. Du3nyeckue CBOWCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIiepoJia U KPEMHUS) U UX COEIMHEHUH (OKCUA0B, KUCIOPOACOAEPKALIUX KUCIOT, BOAOPOJAHBIX
COCTMHECHUIN).

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramibl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTaysioB. CIUlaBbl METaNIOB. DJIEKTPOXUMHUYECKUN psAJ] HaNpsKEHUI
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIMX METAIJIOB (HATPUHM, Kaiuii, KalblHid, MarHui,
ATIOMUHHH, IUHK, XPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

O61mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE.

OKCNEpUMEHTAIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MNPEBpAlICHUN: HW3y4YECHHUE
KOJUTeKIUU «MeTaJluTbl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPIMEHTATBHBIX 3a/1a4,
HAOIIO/ICHUE W ONHCAHUE JEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
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TUAPOKCHUIA ATIOMUHHUS C paCTBOPaMH KUCJIOT M LIEJNOYEH, KAUECTBEHHbIE PEAKIMU HA KaTHOHBI
METaJIJIOB).

Pacuérnbie 3a1aun.

Pacuérel Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEaKIUH, €CJIH OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Pousib xumuM B 00€CTIEYeHUN SKOJIIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pa3BUTUU MeAUIMHBL [IoHsATHE O HayYHBIX METOJaX MMO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBienust 00 00X HAYYHBIX TPUHILIUIIAX TPOMBILIUIEHHOTO MOJIYUYEHUS BayKHEHIIINX
BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHMYECKHE U MUHEPATIbHBIEC yI0OpEHUSI.

XvUMHS U 3]I0pOBbE 4YEJIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIe CBS3U.

Peanuzamus MeXIpeIMeTHBIX CBS3EH MPH M3YYEHHH OOIIEH M HEOPraHMYeCKONW XUMUU B
11 xnacce ocymiecTBIs€TCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHSTUH,
TaK U NOHSTUM, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OO01re ecTeCTBEeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEeHHe, SIBJICHUE.

®du3nka: Marepus, SHEPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaTMOaKTUBHOCTb, MOJEKYJA, YHEPreTHUYECKUH YpPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEINYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus: XuMH4Yeckast IpOMBIIIIIEHHOCTh, METAILTYPIHsl, IPOU3BOJCTBO CTPOUTENBHBIX

MaTcpHraioB, CEbCKOXO03SHCTBEHHOE IMpOn3BOACTBO, IMUIICBasa MPOMBIINIJICHHOCTD,
(bapMaueBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuaioB, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIPAMMBLI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMUCS
IIPOTrpamMM CPeAHEro 001Iero oopa3zoBaHus (JIMYHOCTHBIM, METAPEIAMETHBIM U TIPEAMETHBIM).
HayuHo-mMeTonnueckoil OCHOBOM Al Pa3padOTKHU IJIAaHUPYEMBIX PE3YJITaTOB OCBOCHMS
IIpOrpamMM CpeHero o01iero 00pa3oBaHus SBJISAETCS CUCTEMHO-AESTEIbHOCTHBIN MMOAXO.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJ0M B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MpeaMera «XHMHUS» Ha YpPOBHE CpenHero oOmiero oOpa3oBaHHA
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHME 0OYYAIOIIMMHUCS POCCUMCKON Ipa)IaHCKOW MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIM4Me MOTUBALIUU K O0YYEHHIO;

I[eJICHAPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCXKICHUH IMYHOCTH Ha OCHOBE KITFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPAJULMN 0a30BOM HAYKHU XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTb 00YYarOLIMXCsl PyKOBOJICTBOBATHCS B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMHU, INPUCYIIMMHU LIEJOCTHOM CHUCTEME XMMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYME MPABOCO3HAHMSI HKOJOTMUECKOW KYJIbTYPbl U CIIOCOOHOCTH CTaBHUTh LIEIH U
CTPOUTH >)KU3HEHHBIE IJIAHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIbHOM JEATEIIBHOCTM B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIFTYPHBIMM, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJCATaMH POCCUICKOTO
IpaXJaHCKOro 0OIIecTBa, MPUHATHIMU B OOIECTBE HOpPMamMHM M TNpPaBUJIaMU IOBE/IEHUS,
CIOCOOCTBYIOUIMMHM  TIpOIlECCaM  CAMOIIO3HAHHUS, CaMOpa3BUTUS U  HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JInaHOCTHBIE pe3yabTaThl OCBOEHUS npeaMeTa «XUMHD» OTPaKaroT
Cc(OPMHPOBAHHOCTD OMbITA MMO3HABATEIBHON M NMPAKTHUECKOW NESATEIbHOCTH O0YYarOLINXCs
10 pean3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHMSA

0CO3HaHMS 00YYAIOIMMHCSA CBOUX KOHCTUTYILIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS
K 3aKOHY Y NPaBOMNOPSAKY;

MIPEJICTAaBICHHUS] O COLMAIbHBIX HOPMAax M MpaBUiIaX MEXKINYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATENbHOCTH NpPU CO3AAHUU y4eOHBIX
MIPOEKTOB, PEUICHUH Y4YeOHBIX U TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHHUH XHUMHYECKHX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M MPUHUMAThb MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTbI
JPYTUX MPU aHAJIN3€ PA3IMYHBIX BUJOB YUEOHOM NesTeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XVMUW;
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YBaKEHHUS K IPOIECCY TBOPYECTBA B O0JACTH TECOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTHIKCHHUSI HAYKH €CTh PE3y/bTaT JUIMTEIbHBIX HAOIIOCHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

HWHTEpeca M II03HABaTEJIbHBIX MOTHBOB B TIOJYYCHHH M IMOCJICAYIOIIEM aHaIN3e
nH(pOpMaIIUU O TIEPEIOBBIX JOCTHXKCHHUIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XHWMUYCCKUMU SIBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAEHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUNA STUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

IMOHUMAaHHUS I[IEHHOCTEH 3JI0pOBOro M 0€30IMMacHOro ooOpasza >KM3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUISCKOMY 37I0POBbBIO;

COOJFOICHHSI TIPaBMIJT 0€30TIaCHOTO OOpaIleHus C BEIIeCTBAMU B OBITY, TTOBCEIHEBHOMN
YKU3HU U B TPYIOBOU JE€ATEIbHOCTH;

MOHUMAHUS IICHHOCTH MpPaBHJI HMHIUBUIYATbHOTO M KOJIJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TOCIIEACTBHIA U HENPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHHA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIIbCKON IEATEIbHOCTH,
0O0IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX ESITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPaKTUYECKUX 3a7ad COLMaIbHOU
HaMpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY M3YUEHHUIO Tpodeccuil pa3inyHOTo poja, B TOM YUCIE Ha
OCHOBE NMPUMEHEHHS IPEIMETHBIX 3HAHUN TT0 XUMUH,

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaTbHOW TpPAaeKTOPUU OOpa30BaHMS,
Oynymei mpodeccuu u peanusaiy COOCTBEHHBIX )KH3HEHHBIX TJIaHOB € YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIIECTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

OKOJIOTMUECKH  IIeJIeCOO0pa3HOr0  OTHONICHHS K  TPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS  TJIOOAJIBHOTO  XapakTepa  AKOJOTHYECKHX  MPOoOJIeM,  BIUSHUA
SKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMAIBHOU CPEbL;

OCO3HaHUs HEOOXOJUMOCTH WCIHONB30BAaHUS JOCTHKCHHM XUMHH JJIS  PEIeHHs
BOITPOCOB PAIMOHATBLHOTO TPHUPOIOTIOIH30BAHMUS;

AKTUBHOTO HETIPUATHUS ACUCTBUM, MPUHOCSIINX BPEI OKPYKAIOIMIEeH IPUPOIHON Cpee,
yYMEHUS MPOTHO3UPOBATH HeOIaronpusiTHbIC 9KOJIOTHYECKHE MOCTEICTBUS
MpeANPUHUMAEMBIX JEHCTBUN U TPEIOTBpalIaTh UX;

HaJU4HUsl Pa3BUTOTO IKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPHI, OIBITA
NESATETPHOCTH JKOJIOTHUECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOACTBOBAaThCSI WMH B
MO3HABATEIHPHON, KOMMYHHKATUBHOW W COLMATIBHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTHBOCTOSITH UJEOIOTUU XeMOpoOuu;



ﬂ,OKyMEHT noanucaH 3}'IeKTpOHH0171 noanucoblo.

7) HIEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHON MPaKTUKH;

MOHUMAHUS CIEeNU(UKA XUMHUHM KaKk HayKW, OCO3HaHHS €€ ponu B (popMHpOBAHUU
palMOHAJIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO IPEJCTaBiIeHUs 00
OKPY’KalOIlleM MHUPE KAaK O €IWHCTBE MNPHUPOAbl M 4YEJIOBEKa, B IO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHUH MpodIeM COXpaHEHHUS MPUPOIHOTO PAaBHOBECHS,

yOKIEHHOCTH B OCOOON 3HAYMMOCTH XMMHUH Uil COBPEMEHHOW IMBUJIM3AIMU: B €&
T'YMaHUCTHYECKON HANpPaBICHHOCTH W Ba)KHOM POJM B CO3JJaHUU HOBOM 0a3bl MaTepuanbHON
KYJIbTYpbl, PELUICHUH TJ00aNbHBIX MPOOJIEM YCTOMUMBOIO pAa3BUTUSL YeNOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, IMHUINEBOM W HKOJIOTMYECKOM O€30ImacHOCTH, B Pa3BUTUU
MEIUIMHBI, 00ECTICUEHUH YCIOBHI YCIEIIHOTO TPYyIa U IKOJOTUISCKH KOM(POPTHOU KUZHU
Ka)KJI0T0 4JieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: MOHMMAaHHUsl CYIIHOCTH METOJIOB ITO3HAHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJy4yaeMble 3HAHUS
JUISL aHaJu3a M OOBSICHEHUs SBJIICHUM OKPYKAIOIIETO MHUpPAa U MPOUCXOISAIIMX B HEM
W3MEHEHUN, YMEHHUsl JelaTh OOOCHOBAaHHBIC 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX (DAaKTOB U
MMEIOIIMXCA JAHHBIX C LEJIbIO MOIYYEHUs1 JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJB30BaTh XHMHUYCCKUE 3HAHUS IS PEHICHHS
po0JIeM B pealTbHBIX KU3HECHHBIX CHTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATEIbCKOM A TEIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HEMpPEephIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW MO XHMHH B COOTBETCTBUU C KU3HCHHBIMU
MOTPeOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3IMuHBIX cdepax mpodeccuoHanbHON
NEeSATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOCHUSI Y4eOHOTO TpenMera «XHMHs» Ha ypOBHE
CpenHero o0Iero o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE IS (DOPMUPOBAHMSI MHUPOBO33PEHUS O0YUAOIIUXCS MEXKIUCIUILINHAPHBIE
(MexmpenMeTHbIe) OOIeHAYYHbIE TOHATHS, OTPAKAIOIIUE IIETOCTHOCTh HAYYHON KapTHUHBI
MHpa U Crenu(puKy METOJO0B MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTHUs, SIBJICHUE, MPOIECC, CHUCTEMa, Hay4YHBIA (aKT, MPUHIUII, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHNE, HAONIOICHNEe, U3MEPEHHUE, IKCIIEPUMEHT U
pyrue);

YHUBEpCaJbHbIE  yueOHBbIE  JEeUCTBUS  (TTO3HABAaTENbHBIC, KOMMYHUKATHBHEIE,
peryisTUBHBIC), o0ecreunBapmme QGopMUpoBaHHWE (DYHKIIMOHAIBHOW TPaMOTHOCTH U
COLIMATIbHOW KOMIIETEHIIMH 00Y4arOIIUXCS;

CIOCOOHOCTh ~ OOydaIOIIMXCS  HWCHONB30BaTh OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS M YHHUBEPCAIbHBIE ydeOHBIC JCHCTBUS B IMO3HABATEIBHOU M
COIIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH YUeOHBIMU
M03HABATENIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JACHCTBUSMHU.

OBJajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:
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CaMOCTOSITENIbHO (DOPMYTUPOBATh M AaKTYaIM3UPOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMmaTpuBarth;

OTIPENIeNIATh LENU JCSITEeIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C MOCTABICHHBIMU EJISIMU;

UCIOJIb30BaTh MPU OCBOECHUU 3HAHUI NMPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TIOHATUA M YCTaHABIMBaThb HUX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE MTOHATHUS JJIs1 OOBSICHEHHS OT/ICIIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUHU ISl KIACCH(HUKAIMKM BEIIECTB M XUMHUYECKUX
peaKIuii;

YCTaHABIIMBATh MIPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYXIEHHUs (MHIYKTUBHBIC, ICIyKTHBHBIC, I10 aHAJOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TPOTHBOPEUHS B pACCMAaTPUBAEMBIX SBICHUAX, (DOPMYIHPOBATH
BBIBOJIbI M 3aKJTIOYEHHS,

MIPUMEHSITH B MPOIIECcCe MO3HAHUS, UCTIOIb3yEeMbIE B XUMUU CHMBOJIUYECKHE (3HAKOBBIC)
MOJIENIH, TPEeoOpa3oBBIBATh MOJECIBHBIC TPEACTABICHUS — XHUMHYECKHA 3HAK (CHMBOJ)
JJIEMEHTa, XUMHUecKas (popMyia, ypaBHEHHE XUMHUUECKOW PEAKIIUU — TP PELUICHUN YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKHUX 3a]1a4, IPUMEHITh Ha3BaHHBIE MOJEIbHBIC PEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaAKIIUM.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

dbopMynupoBaTh LEIM U 33aJa4d HCCIENOBAHMS, HCIIOJIB30BAaTh IOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MIO3HAHUS M OCHOBBI
st POPMHUPOBAHHUS THITOTE3HI 110 IIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYXKIICHHH;,

BJIQJIETh HAaBBIKAMH CAaMOCTOSITEIFHOTO TUIAHUPOBAHUS W TPOBEIACHUS YYCHHYECKHX
HKCHEPUMEHTOB, COBEPILIEHCTBOBAaTH yMEHHUs  HaOmoJaTh 3a  XOJOM  IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro pe3yibTar, (GOopMYIMpPOBaTh OOOOIIEHUS U BBIBOIBI
OTHOCHUTEJIbHO JOCTOBEPHOCTH PE3Yy/IbTATOB UCCIEAOBAHUS, COCTABISTh 00OCHOBAHHBIN OTUET
0 MpoieNIaHHOM paboTe;

NpUOOpeTaTh OMBIT YYEHUUYECKOH HCCIIeI0BATENbCKOW M NMPOEKTHOW AEATeNbHOCTH,
MPOSIBJISITh CHOCOOHOCTh M T'OTOBHOCTh K CAMOCTOSITEIIBHOMY IOMCKY METOJOB pELICHHUs
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3JIMYHBIX METOJOB TIO3HAHUSI.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WHGOpMalMK (HAy4YHO-TIOMYyIspHas
JIUTepaTypa XUMHUECKOTO COJEep)KaHus, CIpaBOYHble mocoOusi, pecypcel HHTepHera),
aHATM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BHUIOB W (OPM MPENCTaBICHUS, KPUTHUECKU
OILIEHUBATH €€ IOCTOBEPHOCTh M HENMPOTHBOPECYHBOCT;

(GbopMyIMpOBaTH 3aMpPOChl U MPUMEHATh PA3JIMYHbIE METOJBI MPH TOUCKE U 0TOOpe
uHpopMaIny, HEOOXOJUMOM [T BBIMOJIHEHHUS Y4eOHBIX 3a/]]a4 ONpeIeIEHHOTO THIIA;

MPHOOPETATh ONBIT UCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
Y Pa3IINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBbHYIO (OpMy TpeacTaBiIeHHUs HHPOPMAIIUN
(cxeMbl, TpaduKy, TUArpaMMbl, TAOIHIIBI, PUCYHKHU U JIPYTHE);

WCTIOJh30BAaTh HAYYHBIN S3bIK B KAaUeCTBE CPEJACTBA NpH paboTe ¢ XUMHUYECKOU
uH(popManuen: MPUMEHSATh MEXIpeIMeTHble ((pU3ndyeckue M MaTeMaTH4YeCKUe) 3HaKU U
CUMBOIIBI, (hOpMyITbl, a0OpPEBHATYPHI, HOMEHKIATYPY;

UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.
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OgiaeHnne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBHSAMU:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKTaeMOii TEMBI B XO/I€ JIUAJIOTa H/UITH JUCKYCCHH,
BBICKA3bIBaTh HJIeH, (QOPMYIUPOBATH CBOHM MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C IPE3CHTAIMCH PE3y/IbTaTOB MMO3HABATEIIBHOM JICATEIILHOCTH, MOJTyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITOJHECHHH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTHYECKOH pPabOThl MO HCCIEIOBAHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peasmzanuy y4eOHOTO MPOEKTa U (POPMYITUPOBATH BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHBIX
WCCIICIOBAHMH ITyTEM COTJIAaCOBAHHUS ITO3UIIHIA B X01€ 00CYXK/ICHUS 1 0OMEHA MHECHUSIMH.

OgiajieHnne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JIEATEIHHOCTD,
ompenaensis e€ e U 33aJ1a4i, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOUMOCTH KOPPEKTHPOBAThH
npeJyiaraeMblii AJITOPUTM JCUCTBU MPH BBITIOJHEHUH YUCOHBIX U HCCIICIOBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3 (HEeKTUBHBIN CIOCO0 UX PEIICHUS C YYETOM MOIYYEeHUS HOBBIX 3HAHUN
0 BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JEATENFHOCTH HAa OCHOBE CaMOaHalIM3a |
CaMOOILICHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaroT:

C(OPMHPOBAHHOCTH TPEICTABICHUH O XUMHUYECKOH COCTABIISAIONICH €CTECTBEHHO-
HAYYHON KapTUHBI MUpA, POJU XUMHUHU B TO3HAHWUU SIBICHUH MPHUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPhl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMOMN IS
pelIeHUsT TPAKTUYECKUX 3a7ad W JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0OPOBBIO U IPUPOIHOM Cpee;

BIIQJICHUE CHCTEMON XMMHUYECKHX 3HAaHUM, KOTOpas BKIIOYACT: OCHOBOIMOJATAIOIINE
MOHATHS (XMMHUYECKHMH DJIEMEHT, aroM, OJJIGKTpOHHass o00o0JIouka aToma, MOJeKya,
BAJICHTHOCTh, JJIGKTPOOTPHUIIATEIPHOCTh, XHMHYECKash CBs3b, CTPYKTypHas (opmymna
(pa3BépHyTast M COKpaiiéHHas), MOJIb, MOJISIpPHAs Macca, MOJISIPHBIM O0BEM, YrIepoaHBII
cKeneT, (pyHKUIMOHANIbHAs TpPYyMMa, pajuKal, HU30MEpHs, H30MEphbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YTJII€BOJIOPOABI, KUCIOPO M a30TCOAEPIKAIIUE COSAUHEHHS, MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCIUHECHHS), TCOPHH M 3aKOHBI (TeopHs
CTpOCHHS OpraHuveckux BemecTB A. M. ByrnepoBa, 3akOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIHYECKUN S3BIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
OCHOBE TIOHUMaHUsl IPUIMHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBIIEHUH, (pakTOIOTrHUeCKHe
CBEJICHHSI O CBOMCTBaX, COCTaBe, IMOJIYYCHHH M OC30TaCHOM HWCIIOJIb30BAHMH BaXKHEHIINX
OpPTaHHYECKUX BEIIECTB B OBITY U IPAKTHYECKOH JISATEITHHOCTH YeJIOBEKa,;

chOpPMUPOBAHHOCTh ~ YMEHUN  BBIABIATH  XapakTEpHbIE  TMPU3HAKU  TIOHATHUH,
yCTaHABIMBATh UX B3aMMOCBS3b, UCTIOJIH30BAaTh COOTBETCTBYIOIINE MOHSATHUS MIPH OMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEAUHEHHI;

c(hOpPMHUPOBAHHOCTh YMEHHUH UCTIOIH30BaTh XUMUICCKYIO CHMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamIEHHON) (GOpMYyT OpPraHMYECKUX
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIINI, U3TOTaBINBATh MOJIETTU MOJIEKYJI OPTraHHYECKHUX
BEIIECTB JIUIS HIDTFOCTPAIIMN UX XUMHYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMUPOBAHHOCTh ~ YMEHUH  YCTaHABJIMBATh  IMPUHAIICKHOCTH  H3YUECHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBYy U CTPOCHHIO K OMPEeNEHHOMY KIacCy/Tpyrie
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COeAMHEHUN (yriesonopoasl, KHCIIOPOA u azoTcoeprKalue COEJIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COCIUHEHHMs), JaBaThb MM Ha3BaHHUA [0 CHUCTEMaTHYECKOH
Homenkiarype (IUPAC), a Ttakke NpUBOAUTH TpPUBHAIBHBIC HAa3BaHHUsS OTAEIBHBIX
OpPTaHUYECKUX BEIIECTB (ITWIJICH, MPOMMIICH, alleTHIICH, STUICHTIIMKOIb, TIUIepUH, (HEeHO,
(bopmanpaeru, aueTanbAerul, MypaBbHHas KUCIOTa, YKCYCHAs KMUCIIOTa, OJICMHOBAs KUCIIOTa,
CTeapMHOBAas KMCIIOTA, III0K03a, (PPYKTO3a, KpaxMmall, LeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHUS ONPENENATh BUIbl XMMHUYECKOH CBSI3M B OPraHUYECKUX
COEUHEHUX (OIMHAPHBIE U KPATHBIE);

Cc()OPMHUPOBAHHOCTb YMEHHSI IPUMEHSATH [10JIOKEHUSI TEOPUHM CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytiiepoBa 111 00BbsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U
CTPOEHMSI; 3aKOH COXPaHEHUS MaccChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepuU3OBaThb COCTaB, CTPOEHUE, (U3MYECKHE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX IPEICTaBUTENEH pa3IMYHBIX KJIACCOB OPraHMYeCKUX
BellecTB (MeTaH, 3TaH, ATHIIEH, MPOIWJIEH, aleTuieH, OyraaueH-1,3, metunbyraauen-1,3,
OEH30J1, METAaHOJ, ATAHOJI, ATHJICHIJIMKOJIb, TIIMLEPUH, (EHO, areTaabAerul, MypaBbuHas 1
YKCyYCHasl ~ KMCIIOTBI, IJIIOKO3a, Kpaxmal, LEeJUIl0JIo3a, AaMHUHOYKCYCHas KHCIJIOTa),
WUTIOCTPUPOBATh TI'€HETUYECKYIO CBA3b MEXKJIYy HUMH YPaBHEHHMSIMH COOTBETCTBYIOLIMX
XMMHUYECKHUX PEaKLUil ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HMCTOYHHKH YIIIEBOAOPOIHOTO CHIPHS
(HedTb, IPUPOAHBII ra3, yrojis), COCOObl UX MEPEPAOOTKU U MPAKTHUUECKOE NPUMEHEHHUE
IIPOAYKTOB IepepaboTKH;

Cc()OPMHUPOBAHHOCTb YMEHUH IMPOBOAUTH BBIUMCIEHUS MO XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTA PEaKLUUU 110 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOJYKTOB PEaKLUN);

c(OPMHPOBAHHOCT, YMEHHUH BIaJeTh CHUCTEMON 3HaHUH 00 OCHOBHBIX METO/axX
HAy4YHOT'O IO3HAHUS, UCTIOJIb3YEMBIX B XMMUU ITPU U3YUEHUH BEIIECTB U XUMUYECKHX SIBJICHUN
(HaOnrofeHue, HW3MEpEHHe, SKCIEPUMEHT, MOJEIUPOBAHUE), MCIOIb30BaTh CHCTEMHBIE
XUMAYECKHE 3HAHWUS JUISI TPUHSATHS PEHICHHH B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIECTBAMU U UX NPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJI0OaTh MpaBUIIa MOJIb30BAaHUS XMMUYECKOH MOCY10M
u JabopaTOpHbIM OOOpy/IOBaHMEM, a TaKXe IpaBuia OOpalleHHs C BelleCTBaMU B
COOTBETCTBUH C MHCTPYKLHSIMH IO BBIITOJIHEHUIO JTA00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpareHust OpraHMYeCKUX BEIECTB IPU HArpeBaHUHM, MOTYUYEHUE ITHIICHA U U3YUYEHHUE ero
CBOMCTB, KayeCTBEHHbIE pEaKIMU OPraHWYeCKHX BEIIECTB, JEHATypalus OelKOB IpH
HarpeBaHuu, IBETHbIE PEaKIIMK OETKOB) B COOTBETCTBHH C ITPaBHJIaMU TEXHUKU 0€3011aCHOCTH
IpU 0OpaIlleHUH ¢ BEIECTBAMU U 1JAOOPaTOPHBIM 000pyI0BaHUEM, IPEICTABIIATH PE3YIbTaThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3amucu YpaBHEHUI COOTBETCTBYIOIIMX pPEaKLUUH U
(hopMyIIHpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUIM KPUTHUECKH aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMAaIIHIO,
MOJTy4yaeMyl0 M3 pPa3HbIX MCTOYHHMKOB (CpeicTBa MaccoBoil uHpopmarnuu, WuTepHeT u
JIPYTHX);

c(OpPMUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBHiIa 3KOJOTUYECKH IIE€JIeCO00pa3HOTo
MOBE/ICHUS B OBITY M TPYJIOBOM JAEATEIBHOCTH B LIETSAX COXPAHEHMsI CBOETO 3/10pOBbS U
OKpY>Karolllell IPUPOJHOMN Cpesibl, 0CO3HABATh ONTACHOCTH BO3JIEHCTBUS Ha JKUBBIE OPraHU3MbI
OIpeIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMas cMblca mokaszarens I1JIK, moscHATe Ha
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MpUMepax CrocoObl YMEHBIICHUS U TPEIOTBPALICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M
YEJIOBEKa;

JUTsl 00YYaIOIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI: YMEHHUE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUICCTB U XUMHYECKHUX SBJICHHIA,

JUIS CIIENBIX W cIabOBUIAIIMX OOY4YaloOIIMXCs: YMEHHE HCIIONb30BaTh peabedHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpains ais 3anucu XuMu4ecKux GopMyiI.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpPraHWYECKas XHMHE)
OTpaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XMMHUU B MO3HAHWUU SIBICHUH TPUPOJILI, B (OpMHpPOBAHUU
MBIIUJICHUSI U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM IS
pelIeHrs TMPAKTUYECKUX 3a]ad4 W JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHHUM, KOTOpas BKIKOYAECT: OCHOBOIIOJIArarollue
MOHATHS (XUMUYECKUH IIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM, BAJIEHTHOCTb, SJIEKTPOOTPUIATENHLHOCTb, CTENEHb
OKHUCJICHUS, XUMHUYecKass CBA3b (KOBaJCHTHAas, HOHHAs, MeTajlInyeckas, BOJOPOJHAs),
KpUCTAJUTMYECKasi pEemIETKa, THUIBI XUMHYECKUX pPEaKIUd, pacTBOp, JJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOIUTHYECKAS TUCCOIMAIINS, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMHUYECKON  peaklMd, XHUMHUYECKOE€ paBHOBECHE); TEOPHUHM U  3aKOHBI  (TEopus
3IIEKTPOJIUTHYECKON Jaucconuanuu, nepuoauyecknii 3akoH JI. M. MeHnneneeBa, 3akoH
COXpaHEHHUs MAaCChl BEILIECTB, 3aKOH COXPAHECHHS U MPEBPAIICHHS SHEPTUHU MPU XUMHYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHMS,
JeXale B OCHOBE IMOHMMAHMS TNPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
(hakToNOrMUECKHe CBEJICHUS O CBOMCTBAX, COCTABE, MOJTYYSHUH 1 O€30M1aCHOM HCTIOIb30BaHUHI
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JCSITEIHBHOCTH YEIIOBEKA;

chOPMUPOBAHHOCTb ~ YMEHHH  BBISBIATH  XapaKTepHbIE  TPU3HAKKA  TOHATUMH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOUIUE MOHSATUS NPH ONHCAHUHN
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUM UCTIOIH30BATh XUMUYECKYIO CHMBOJIMKY JIJIS COCTaBJICHUS
(dhopMyn BEIIECTB M YpaBHEHUW XMMHYECKUX PEAKIIMi, CHCTEMaTHYeCKYl0 HOMEHKJIATYPY
(IUPAC) u TpuBHanbHbIC Ha3BaHHs OTACIbHBIX HEOPTaHUYECKHX BeUIECTB (yrapHbIi ras,
YIJIEKHUCIIBIN ra3, aMMHaK, rameéHas U3BeCTb, HeraléHas U3BeCTb, MUThEBAs COJla, MUPUT U
ApyrHe);

c(hOPMUPOBAHHOCTh yMEHHUH OMNpPEACNATh BAJEHTHOCTh M CTEMEHb OKHUCJICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSX pPa3IU4YHOrO0 COCTaBa, BUJ XMMHYECKOW CBS3HU
(KoBaJIeHTHAs, HOHHAs, METAJUIMYECKasi, BOJIOPOJHAS) B COEIUHEHUSX, TUTT KPUCTAIUTHYECKOM
pemETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJspHAs, WOHHAs, METaJUTMYecKas),
XapakTep CPebl B BOJIHBIX PACTBOPaX HEOPTAHUUECKUX COCTMHEHUM;

chOpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBAThH MPHUHAICKHOCTb HEOPTaHUUYECKUX
BEIIECTB 10 MX COCTaBY K ONpPeAeTEHHOMY KJIacCy/TpyIiie COeTuHEHUH (ITPOCThIEe BEIIeCTBa —
METaJUThl U HEMETaJUIbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICH Mepuoandeckoro 3akona JI. U.
MenzaeneeBa © JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;



ﬂ,OKyMEHT noanucaH 3}'IeKTpOHH0171 noanucoblo.

c(hOPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHYECKHUX AieMeHTOB 1—4 nepuonos [lepronnueckoit CuCTeMbl XUMHYECKUX AJIEMEHTOB /.
W. MeHnaeneeBa, UCHONB3Ys MOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTATINY, «IHEPTETUYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB XUMHUYECKHX JJIEMEHTOB U HUX
COCAMHEHMH 1Mo nepuoaam u rpynmam [lepuoanyueckoil CHCTEMbI XUMUYECKUX 3J1eMEHTOB /1.
W. Menneneena;

chOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XUMUYECKUE
CBOMCTBAa HEOPTraHWYECKHX BEILIECTB Pa3IUYHBIX KJIACCOB, MOJTBEPXKAATH CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJYy HEOPraHWYECKMMHU BEIIECTBAMH C TIOMOIIBIO YpaBHEHHI
COOTBETCTBYIOUIMX XUMUUYECKUX PEAKIIUH;

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XUMUIECKUE PEAKIIHH TI0 PAa3TUIHBIM
npu3HakaM (YHCITy W COCTaBy pPEarupyroIilux BEIIECTB, TEIUIOBOMY 3(dexTy peakiuwu,
W3MEHEHUIO CTEMEHEH OKHUCIEHHUS DJIEMEHTOB, OOpaTUMOCTH  pEaKkluu, Yy4YacCTHIO
KaTaJlu3aTopa);

c(OPMUPOBAHHOCTh YMCHHM COCTaBIISITh YPABHCHHSI PEAKIUH PAa3IMYHBIX THUIIOB,
MOJIHBIC ¥ COKpAaNICHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, yYUTBIBAs YCJIOBHS, MPU
KOTOPBIX 3TH PEAKIMH YT J10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, MOATBEPIKAAIONINE KadyeCTBEHHBIN
COCTaB pAa3NUYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIICCTB;

c(hOpMHUPOBAHHOCTH YMEHUI pacKkpbIBaTh CYILLHOCTh OKHCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM TMOCPEACTBOM COCTaBJICHHs SJIEKTPOHHOTO OallaHca ATUX
peakuuii;

c(hOpPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPEeaKiuu
OT pa3NUYHBIX (HPAaKTOPOB; XapaKTEP CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aelictus (mpunuui Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh XMMHUUYECKHE MPOIIECCHI, JIekKaIIue B
OCHOBE  TPOMBIIUICHHOTO  TOJYYEHUsT CEpHOM  KHUCIOTHl, aMMHaka, a  TakKke
c(OpPMHUPOBAHHOCTh MPEACTABIECHUI 00 OOIIMX HAyYHBIX NPUHIHUIAX W IKOJIOTUYECKUX
mpoGyieMax XUMHUYECKOTO MTPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYUCIICHHUS C HCIIOJH30BAHUEM TOHSTHUS
«MaccoBasi JIOJisl BEIIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIIEHUW Ta30B MPU XUMHYECKUX
peaKIusx, MacChl BEIIEeCTBAa UM 00BhEMA ra30B M0 U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACCe
Wik 00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEMJIOBOTr0O 3 eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MaCChl BEIIECTB, IPEBPAICHUS M COXPAHCHHS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOIATh MPAaBHIIA TTOJIH30BAHUS XUMHUYECKOMN MOCYI0M
U JabopaTOpHBIM OOOpyIOBaHUEM, a TaKXke IMpaBwiIa OOpalleHHus C BeEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIHUSIMH IO BBITOJHEHHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHH TIJIAHUPOBATH U BBITOJHATH XUMUYECKUNA DKCIEPUMEHT
(pa3noxeHue TMEepOKCHIa BOAOPOJAa B TPHUCYTCTBHHM KaTajau3aTopa, OINPEACIICHUE CPEeIb
pacTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIBHOTO WHJMKATOPA, BIUSHUE Pa3IUYHBIX
(haKTOpOB HAa CKOPOCTh XMMHUYECKOH pEaKIuH, peakIMh MOHHOTO OOMEHa, KaueCTBEHHBIC
peaknuu Ha cynab(dar-, kapOOHAT- W XJOpUI-aHUOHBI, HAa KATHOH aMMOHHUs, PpEIIECHUE
AKCTIIEPUMEHTAIIBHBIX 3a/ad 1Mo TemMaMm «Metamnel» U «Hemeramibl») B COOTBETCTBHH C
MpaBWJIaMHd TEXHUKH O€30MacHOCTH MpH OOpalleHUH C BELIECTBAMH U JabOpPaTOpHBIM
000py/IOBaHUEM, TPEACTABIATh PE3YNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (opMe 3amucH
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YpaBHEHHUN COOTBETCTBYIOIIUX peakuuid W (OPMYIUPOBATh BBIBOJBI HAa OCHOBE JTHUX
pe3yJILTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATH XUMHUYECKYIO HH(POPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HMCTOYHUKOB (CpEJICTBa MAacCOBOM KOMMYHUKaiuu, WHTEepHET u
APYTHX);

c(hOPMHUPOBAHHOCTh YMEHHUW COOJIO/IaTh TpaBUiIa SKOJOTHUYECKH IeJIECO00pPa3HOTO
IIOBCACHUS B 6bITy 158 pr[[OBOfI ACATCIIBHOCTU B LCIIAX COXpaHeHI/IH CBOCIoO SILOPOBLSI nu
OKpY>Karolle NpUPOIHON CPEbI, OCO3HABATH OMACHOCTh BO3AECHCTBUS HA dKUBBIE OPraHU3MbI
OHpeI[eJ'IéHHBIX BE€IICCTB, IIOHHUMasi CMbICJI IIOKa3aTCJIsd H,)_—[K, IIOSICHATH HaA ITpUMEPaAX CIHOCOOBI
YMEHBIICHHUA U IMTPECAOTBPALICHHA UX BPCIHOI'O BOS,Z[CI‘/'ICTBI/IH Ha OpraHu3M 4€JIOBCKaA,

JUJIS 06yqa10mnxcs1 C OI‘paHI/IlIeHHBIMI/I BO3MOXHOCTAMHU SILOpOBBSIZ YMGHI/IG HpI/IMeHSITb
3HAHUS 06 OCHOBHBIX I[OCTyHHbIX METOAAaX IMO3HAHUS BECUIICCTB U XUMHNUYCCKUX HBJIGHHfI;

JIA  CIICIIBIX H CJ'Ia6OBI/I,Z[}IH.II/IX 06y‘IaIOH_II/IXC$I2 YMCHHE HCIIOJIb30BATh penLeQ)Ho-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
) Tema/paznen | Koawuects | DOP Buapr HesarenbHOCTh
/i 0 JIEATETLHOCTH YUUTETIS c
aKageMmdae oOydaronxcs Y4eTOM
CKHX 4acoB, paboueit
OTBOJIUMBIX pOTpamMMbl
Ha BOCTIUTAaHUS
OCBOCHHE
TEeMBI
Pasnen 1. TeopeTuueckue 0OCHOBbI OPraHU4eCKON XMMUH
bubnunoreka Bnageror cucremoii | LlennoctHoe
LIOK XUMUYECKUX OTHOIICHHUC K
3HaHHﬁ, KOTOpas OTCYCCTBCHHOM
https://urok.apk | prrogaer: y
pro.ru/ OCHOBOIIOJIAraroIu KynETypHOMY,
HACTOPUIECKOM
) e TTOHSATHUS
https://resh.edu.r N y W HAYIHOMY
(XUMHYECKHI
/ HaCJEINIO,
u DIIEMEHT, ATOM, | b e
AJIEKTPOHHAS IHAYCHYS
000JIOUKa  aTOMa, | XUMHUYECKOH
MOJICKYJIa, HayKd B JKH3HH
BaJICHTHOCTb, COBPEMEHHOTO
Tpeamer 2JIEKTPOOTPULIATEN obmiecTsa,
EHOCTH, CIIOCOOHOCTH
OpraHIHCCK XUMHYECKasi CBSI3b, | o aACTh
. JIOCTOBEPHOM
Ol XMIMHH. CTPYKTYpHas N
uHopManuen
M
Teopus (bop }'ﬂa 0  TepeloBhIX
O (passEpryTas JOCTHKEHUAX U
11 P 3 COKpaIEHHA), OTKPBITUAX
OpraHuvecK MOJIb, MOJIIpHAs | MHPOBOM 5
X Macca, MOJISIPHBIN | OT€YECTBEHHOM
00BéM, XUMUHU.
COEUHEHH YTIIEPOTHBIIT IIpencraBnenu
A M. CKEJIET, © 0
(G yHKIMOHAJIbHAS COLHAIBEHBIX
Bbytneposa HOpMax u
Tpymma, paaukal,
MIpaBHJIAX
HU30Mepus
30MepHL, MEXJIMYHOCTH
H30MCPBI, BIX OTHOIIICHUMN
TOMOJIOTHYECKUI B KOJUIEKTHBE,
psn, TFOMOJIOTH, | KOMMYHUKATUB
YIJIEBOJOPOIBI, HOM
KHUCIIOPOL KOMITETCHTHOCT
a30TcojepKalue u B
COEIMHEHUS, 06mGCTBfHH°
I HOM
MOHOMEp, OJIC3HOM,
y4eOHO-
MOJIUMED,
Uccle10BaTelb
KTYpH N
CTPYKTYpPHOC CKOI,
3BEHO,

TBOPYECKOM M
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ONpeAeIEHHOMY

BBICOKOMOJIEKYJIAP | APYTUX BUAAX
HBIC COCTUHCHMS). | ACSITETHHOCTH,
TOTOBHOCTH K
pazHooOpa3Hoit
COBMECTHOM
JeSITeTbHOCTH
npu
BBIIIOJTHEHUT
yUeOHBIX,
M03HABATEIIbHBI
X 3ajady,
BBIIIOJTHEHUU
XUMHAYECKUX
IKCIEPUMEHTO
B,  CO3JaHUU
yueOHBIX
MPOCKTOB.
Htoro mo | 3
paszeny
Paznen 2. YraeBoaopoasl
IIpenenbHbI bubnmoreka Hcnons3yror MupoBo33peHu
€ LIOK XUMHUYCCKYIO C€CKuc
2.1 YTIIEBOIOPO CHMBOJIHKY s | TPECTaBIECHHUS
JIBI — https://urok.apk | .ocrapmerms 0 BEIIECTBE U
AJKaHBI pro.ru/ MoeKyspHEX 1 | XMHIECKOH
Henpenenb peaxkuuu,
_ CTPYKTYPHBIX
HBIE https://resh.edu.r . . COOTBETCTBYIO
(pa3BépHyTOiA,
YIIJIEBO0OPO u/ o e
2.2 JIBL COKpAIIEHHON) COBpPEMEHHOMY
AJKEHBI, hopmya YPOBHIO
aJIKaIUEHBI, OpPraHn49eCcKux pa3BuTHS
AJKHUHEI BEIIIECTB U | HAyKH U
Apomarnye ypaBHEHUI COCTaBJIAIOIINE
23 CKue XUMHUYECKHUX OCHOBY IIJIA
YIIJIEBOA0OPO peaxuui, MOHUMAaHUS
Abt W3rOTaBIUBATh CYHIHOCTH
HaYYHOU
MOJENIM  MOJIEKYI
KapTHHBI MHpA,
OpraHUYECKUX
P NpeCTaBICHUS
BCILLICCTB AT | 66 0CHOBHBIX
WITIOCTpAllMK - MX | 33KkOHOMEPHOCT
. XMMHYECKOTO U | 9X pa3BUTHUS
PHPOJHEL MPOCTPAHCTBEHHOT | MIPUPOJIBI,
© 0 CTPOCHHUS; B3aUMOCBSI35X
MCTOYHUKHI
24 - ycTaHapnuBa | 1€J10BCKa €
' y p 10T IIPUPOIHOU
JIOB 1 HX cpenoi, o poiu
MPUHAIICKHOCTD ’
nepepadboTK p MU B
a W3yUYEHHBIX
MIO3HAHUH ITUX
OpraHUYECKUX
p 3aKOHOMEPHOCT
BEIIECTB M0 HX | oj.
COCTaBy u
CTPOEHHUIO x | Ocosnanue
[EHHOCTH
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KJIacCy/TpyTiIe
COCIUHCHUM.

JKU3HH,
OTBETCTBEHHOT
O OTHOIICHUS K
CBOEMY
3I0POBBIO,
YCTaHOBKU Ha
37I0POBBIN
obpa3z KH3HH,
OCO3HaHUE
MOCJIEACTBUA U
HEIpHUATHE
BPEIHBIX
TIPUBBIYEK
(ymoTpebnenus
AJIKOTOJIS,
HApKOTHKOB,
KypeHusi),
HE00XO0MMOCT
A COOIOCHUS
TIPABHJI
Oe3omacHOCTH
pu
oOpailieHun ¢
XUMHYECKUMHU
BEIIECTBAMH B
OBITY u
peaIbHOM
JKU3HU.
HaTtepec K
MIPAKTHYECKOM
y  W3YYEHHIO
npodeccuit  m
TpyAa
Pa3IUYHOTO
pona,
YBa)KCHUE K
Tpyny u
pe3ynbTaTam
TPYA0BOM
JICSAITEIIbHOCTH,
B TOM YHCIIE Ha
OCHOBE
IPUMEHEHUS
IPEeIMETHBIX
3HAHUH o
XUMUH,
OCO3HAaHHBIN
BHIOOD
WH/IMBHUTy aJTbH
0l TpaeKkTopuu
MIPOOJDKEHUS
00pazoBaHHs C
y4E€TOM
JIUYHOCTHBIX
WHTEPECOB  H
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CIIOCOOHOCTH K
XHAMMH,

bopmya;

00IIECTBEHHBIX
HHTEPECOB  H
moTpeOHOCTEH,
YCIIECIIHOW
npodeccroHan
bHOM
JIESITEIIbHOCTH
u pasBUTHS
HEOOXOINMBIX
YMEHHUH,
TOTOBHOCTh
aJanTHPOBATHC
i B
npodeccuoHa
BHOU cpeJie
Uroro no
13
pazneny
Pa3nen 3. Kucjiopoaconep:kainiye opranndecKue coeIuHEeHNs
31 CoupTsl. 3 Bubnuoreka XapakTepusyroT Oco3Hanue
' Denon ITOK COCTaB, CTPOEHHME, | LIEHHOCTH
Anbaeruipl dusmueckue W | KU3HH,
. https://urok.apk | v ivmeckne OTBETCTBEHHOT
Kap6onoBbI o O OTHOIIICHHS K
3.2 P 7 pro.ru/ CBOMCTBA
€ KHUCJIOTHL CBOEMY
. THUIIUYHBIX
CrnoxHble https://resh.edu.r . 3/I0POBBIO,
IpeacTaBUTeIei
3¢upHI u/ ped YCTaHOBKH Ha
Pa3IUIHBIX 3IOPOBHIi
KJIACCOB: METAaHOI, | oGpa3  IKM3HH,
9TaHoJI, 0CO3HaHUE
STUJICHTJIUKOJIb, MOCICACTBUN U
rIuiepuH, Qenon, | HEPHUATHE
areTaabIeTuI, BPCAHBIX
MypaBbHHAsA u HpHBHqu
YKCYCHas KHUCJIOTHI, (ynotpebuerns
AJIKOTOJI4,
TJII0KO03a, KpaxMall,
HApKOTHKOB,
LEJUTI0JI03a, KypeHs),
aMUHOYKCYCHAas
HEOOXOUMOCT
3.3 VriieBoabl 3
a KHCJIOTa), A COOJIIOAEHUS
HUIITFOCTPUPOBATH paBUJI
TCHETHYECKYIO Oe3ormacHOCTH
CBS3b MEXIYy HUMHU | IIPH
YPaBHEHUSMU obparieHnn ¢
COOTBETCTBYIOMUX | XAMHICCKIMI
XMMHYECKUX BEICCTBAMH B
N OBITY u
peakiuit c .
peanbHOR
HCIIOIL30BAaHNEM
CIIOJIb30BaHHUE KH3HIL
CTPYKTYPHBIX
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MIPOBOIST
BEIUMCIICHHS 1o
XUMHYCCKAM
YPaBHEHUAM
(maccel, 00BEMa,
KOJIMYECTBA
HCXOIHOI'O
BEIIECTBA WA
MPOAYKTa pPEaKIUu
o H3BECTHEIM
Macce, 00BEMY,
KOJINYECTBY OJIHOTO
u3 HCXOIHBIX
BEIIECTB WJIH
MPOJYKTOB
peaxiun);
BIIAJEIOT

CHCTEMOU 3HaHMI
00 OCHOBHBIX
METOAaX HAYYHOTO
MMO3HAHUS,
UCTIONB3YeMbIX B

XUMUH pH
W3YYEeHUU BEIIECTB
H XAMHYECKUX
SIBIICHHUH
(mabimroteHue,
HU3MEepeHue,
SKCIIEPUMEHT,
MOJICTTHPOBAHHE).

Hroro o
pazneny

13

Pa3nen 4. A3orcoaep:kamme opranu4

€CKHE COCANHCHUA

4.1

AMMUHEL
AMMHOKHUCIT
oThul. benku

bubmmoTeka
LIOK
https://urok.apk
pro.ru/
https://resh.edu.r
u/

Xapakrepu
3YIOT COCTaB,
CTpPOCHHUE,
¢busnueckue u
XHMHYCCKHUE
CBOMCTBaA
THUITAYHBIX
MpeACTaBUTENEH
Pa3ITUIHBIX
KJaccoB: AMMHEI.
AMUHOKHCJIIOTEHI.
benku.
Hcnonp3ytor
CHCTEMHBIC
XHMHYCCKHUE
3HAHMS JUISt

Hurepec K
NPaKTUIECKOM
y  HW3YYCHUIO
npodeccuii  u
TpyAa
Pa3INIHOTO
pona,
YBOXKEHHE K
Tpyny u
pe3ysbTaTtam
TPYAOBOI
JesSITENbHOCTH,
B TOM YHCIIE Ha
OCHOBE
NPUMEHEHUS
peMETHBIX
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MIPUHSTUS pelIeHUN

B KOHKPETHBIX
JKH3HCHHBIX
CUTYyalusx,
CBsI3aHHBIX C
BC€IICCTBAMH H HX
MMPUMCHCHUCM.

3HaHUI no
XUMUH,
OCO3HAaHHBIN
BEIOOD
AHAUBHUYaTbH
O TpaeKkTopuu
MIPOOKEHUS
00pazoBaHus C
y4ETOM
JTUYHOCTHBIX
WHTEPECOB W
CIIOCOOHOCTH K
XUMUH,
00IIIeCTBEHHBIX
AHTEPECOB M|
MOTPEOHOCTEH,
YCIICITHON
npodeccCHoHal
bHOU
JIESITSIIbHOCTH
u pa3BUTHSA
HEOOXOINMBIX
YMEHUH,
T'OTOBHOCTb
aJanTAPOBATHC
A B
npohecCHOHAT
BHOU cpeJie

Htoro o
pasnerny

3

Pasznen S. BeicokoMoJieKyasIpHbIe COCANHEHUS

51

IInactmacc
BL
Kayuykn.
Boiokna

Bbubnuroreka
HOK
https://urok.apk
pro.ru/
https://resh.edu.r
u/

Kpurnuecku
AHATU3UPYIOT
XMMHYECKYIO
nH(pOPMAITHIO,
MOJy4YaeMyl0 W3
pasHbIX
HCTOYHHUKOB
(cpenctBa
MaccoBOM
WHPOPMAIIH,
WNHuTrepHeT U
APYTHX);
Cobnronator
MpaBwia
9KOJIOTUYECKH
11eJIeco00pa3Horo
MOBEIEHUSI B OBITY
u TPYJOBOM
JIeSITEIbHOCTH B
HeJsIX COXpaHeHHS
CBOETO 37I0POBBS H

Ilo3naBareabH
bI€ MOTHBEI,
HaTpaBliCHHBIE
Ha TOJTY4YCHUE
HOBBIX 3HAHUH
10 XUMHH,
HEOOXOIUMBbIE
JUIst
00BACHEHHS
HAOJIFOJaEMBIX
IIPOILIECCOB U
SIBIICHUH,
ITO3HABATEILHO
i,
UHQOPMAITUOH
HOM U
YUTATEIbCKOMN
KYJIBTYPBbI, B
TOM YHUCIIE
HaBBLIKOB
CaMOCTOSATEILH
0ii paboTHI C
y4eOHBIMU
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OKpYXKarolen TEKCTaMH,
HPUPOIHOIM Cpenpl, | CIIPABOYHOM
OCO3HaBaTh JUTEpaTypou,
OIacHOCTh AOCTYTTHRIMH
BO3JEHCTBUS pHa | TOXHMHCCKIMM
cpeacTBaMu
JKUBBIE OPTraHU3MBbI
. UHGOPMAIUOH
I TIEHHBIX
onpenené HBIX
OpraHH4ecKkux TEXHOJIOTHIA.
BEIICCTB, MOHUMAS
CMBICIT TIOKa3aTes
[TOK, mosicHATh Ha
npruMepax crocoObl
YMEHBIICHUSI u
MPEIOTBPAIIICHUS
170:¢ BpPEIHOTO
BO3JICHCTBHUS Ha
OpraHu3M
YeoBeKa.
Hroro no 2
pazgeny
OBIIEE
KOJIMYEC
TBO
YACOB 34
I10
ITPOI'PAM
ME
11 kaace
Tema/paznen KomnuuecTtBo 20P Buisr JlesiTennbHOCTD
n/m aKaJIeMUYECKUX JESTEIbHOCTH | YUHUTENII C  Y4eToM
4acoB, oOyyaromuxcsi | paboueii mporpamMmbl
OTBOJIMMBIX ~ Ha BOCITUTAHUS
OCBOCHHE TEMBI
Pasnen 1. TeopeTnyeckue 0CHOBBI XUMHUH
Crtpoerue bubnmuor | Brmageror IlennocTHOE
aTOMOB. CUCTEMOM OTHOLIICHUE K
11 . 3 eka [JOK
[Nepuoauueckuii XHUMHUYECKUX OTEYECTBEHHOMY
3aKOH U 3HaHU, KYJBTYPHOMY,
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Ieproauueckas https://ur | kotopas HCTOPHYECKOMY u
cucTemMa ok.apkpr BKITIOYAET: HayJYHOMY HAaCIIeIHIO,
XUMHYECKUX OCHOBOIIOJIAra | NOHUMAHHWE 3HAYCHUS
snemenTtoB JI. U. o.ru/ IoIIe XHMHYECKON HayKu B
MenpeneeBa https:/ires TTOHSATHS JKU3HU COBPEMEHHOTO
) (xumuveckuii | OOIIeCTBa,
h.edu.ru/ | >memenr, CIIOCOOHOCTH BIIAZIETH
aToM, U30TOI, | JIOCTOBEPHOM
s-, p-, d- uHdopMaIen 0
Crpoenue ANIEKTPOHHBIE | MEPEIOBBIX
19 BEIEeCTBA. 4 opbutamu JIOCTHIKEHUSX u
' MHoroobpasue aTOMOB, HOH, OTKPBITUAX MHPOBOU H
BEILIECTB MOJICKYIa, OTCUECTBCHHOMN
MOJIb, XUMHH.
MOJISIPHBIN IIpencraBnenue 0
00BEM, COLMANILHBIX HOpMax M
BaJICHTHOCTB, IIpaBujIax
ANEKTPOOTPHUILL | MEKITUIHOCTHBIX
aTeIBbHOCTS, OTHOIIICHUH B
CTCIICHb KOJIJICKTHUBE,
OKHCJICHUS, KOMMYHHKATHBHOH
XUMHYECKas KOMITETeHTHOCTH B
CBSI3b 0OIIIECTBEHHO
(koBajicHTHAsI, | MOJIE3HOM, y4ueOHO-
HOHHA, HCCIIEIOBATEIILCKOH,
METAJJTMYECKa | TBOPYESCKOU M APYTUX
o, BUJIAX JIEATEIIBHOCTH,
BOJIOPOAHASI), | TOTOBHOCTH K
KpUCTAIUTHYEC | Pa3HOOOpa3HOM
Kas peléTKa, | COBMECTHOM
THIIBI JIeSITeIbHOCTH npu
1.3 XuMueckue 6 XUMHUYECKUX BBITIOJIHEHUU
peaKiiu peaxiuii, yUeOHBIX,
pactsop, II03HABaTEJIbHBIX
AJNIEKTPONIUTHI, | 3a7a4,  BBITOIHEHHUH
HEBJICKTPOJIUT XUMHUYECCKUX
bI, OKCIICPUMEHTOB,
ANIEKTPOJIUTHY | CO3MAHUN  YIeOHBIX
eckas MIPOEKTOB.
JIACCOIUAITHS,
OKHCJIATEIb,
BOCCTAHOBUTE
b, CKOPOCTh
XUMHUYECKON
peaxium,
XUMHYECKOE
paBHOBECHE);
TEOPUH U
3aKOHBI
Wroro o pazgeny | 13
Pasnen 2. Heopranu4yeckast Xumus
2.1 [ Meramsi | 6
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2.2 Hemeramisl
CBs13b
93 HEOPraHMYECKUX
' U OPraHUYCCKUX
BEIIECTB

bubmmot
eka [JOK
https://ur
ok.apkpr
o.ru/
https://res
h.edu.ru/

Knaccudpuuump
YIOT
XUMHYECKHE
peaknuuu 1o
Pa3IuYHBIM
MpU3HaKaM
(uucmy u
COCTaBy
pearupyoumx
BEIIIECTB,
TEIIOBOMY
s dexTy
peakiuu,
H3MEHEHUIO
cTeneHen
OKHCJICHUS
3JICMEHTOB,
obpaTuMoCTH
peaxium,
Y4acTHIO
KaTajan3aTopa)
;

COCTAaBII
SIFOT
ypaBHEHUS
peakiuit
Pa3IMYHBIX
THIIOB, ITOJTHBIE
H
COKpAILIEHHBIE
ypaBHEHUS
peakiuit
HOHHOT'O
oOMmeHa,
YUUTHIBAS
YCIIOBHSI, TIPU
KOTOPBIX  OTH
peakiuu uayT
JIO KOHIIa;
MIPOBOJIAT
peaKkmum,
MTOATBEPIKIAIO0
e
KauyeCTBCHHBIN
cocTaB
Pa3ITUIHBIX
HEOpTraHUIEeCK
HX  BEHICCTB,
pacrmo3HaBaTh
OIBITHBIM

MupoBo33peHueckue
MPEACTABICHUS O
BEIIECTBE U
XHMHYECKOHN peakiiui,
COOTBETCTBYIOLLUE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKd U
COCTaBJISIOIINE
OCHOBY IS
MIOHUMAaHUS CYIIHOCTH
Hay4YHOU KapTUHBI
MUpa, IPEJCTaBICHU
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOILI,
B3aNMOCBA3AX
YeJ0BeKa C
MPUPOJHON cpeaoi, o
POJin XUMHUU B
MO3HAHUH 3TUX
3aKOHOMEPHOCTEN;

Oco3Hanue IIEHHOCTH
JKUA3HU,
OTBETCTBECHHOTO
OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH
Ha 370pOBBIH 00pa3

KHU3HH, OCO3HAHUE
MOCJIEACTBUN u
HEIPUATHE  BPEIHBIX
NPUBBIYCK
(ymoTpeOneHus
AJIKOTOJIs,

HApKOTHKOB,

KypEeHHS),
HEO0OXOMMOCTH
COOJIIOJICHNST  TTPaBUII
0e30macHOCTH npu
oOpareHun C
XUMHUECKUMHU

BEIIECTBAMHU B OBITY H
pealbHOM KU3HHU.
HNHurepec K
MPAKTUIECKOMY
W3YYCHUIO TpodeccHii
U TpyAa pa3IuIHOTO
poma, yYBaXeHHE K
TPYLy U pe3yibTaram
TPYIOBOM
NESATCTLHOCTH, B TOM
YUCJI€ HAa  OCHOBE
MPUMEHEHUS
MPEIMETHBIX ~ 3HAHMUM
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T XHUMHUYECCKHEC
MpOLCCChI,
JIC)KAIIe B
OCHOBC
IIPOMBIIIJICHH
oro

MOJIy4CHUA

nyTéM  HOHBI, | II0 XHUMHH,
IPHUCYTCTBYIO | OCO3HAaHHBIA  BBIOOD
[I[€ B BOMHBIX | MHANBUIYATbHOM
pacTBopax TPaeKTOPHH
Heopraupgeck | NPOAOTIKCHIL -
o0Opa3zoBaHus ¢ y4ETOM
HX BEIIECTB,;
JMYHOCTHBIX
KPBIBAIOT
PACKpRIBAKY HHTEPECOB u
CYIHOCTP CIIOCOOHOCTHU K XUMUH,
OKHUCIIUTENBHO | 0GIIeCTBEHHbBIX
- HHTEPECOB u
BOCCTAaHOBUTE | IMOTPEOHOCTEH,
JIBHBIX YCTIEIITHON
peakimit PO eCCHOHATTEHOM
nocpesicTBoM | AACATEIIBHOCTH u
COCTaBJICHHS PpasBUTHA
HEOOXOIUMBIX
AIIEKTPOHHOTO N
6 YMEHHI, TI'OTOBHOCTH
ajaHca 3THX
_ aJaTHPOBATHLCS B
peaKumm, npohecCHOHANBHOI
cpese
Hroro mo paznemy 17
Paznen 3. XumMus u ;ku3Hb
3.1 | Xumus 1 )KU3Hb 4 bubmuor | OOBsACHSIOT Oco3HaHHe IICHHOCTH
3aBHCHMOCTE | YKH3HH
eka [JOK ’
CKOpPOCTH OTBECTCTBCHHOI'O
https://ur | y ivmrweckoii OTHOILICHHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHU
ok.apkpr | peakuunm  OT AP > YO
Ha 370pOBBIH 00pa3
PasIUIHBIX
o.ru/ JKU3HHU, OCO3HaHUE
KTOPOB; N
https:/ires (axropos; MIOCJICACTBUI u
' XapakTep HEMPHUITHE  BPEIHBIX
h.edu.ru/ | cMEHICHNUA HPUBBIUCK
XUMHYECKOTO (yHOTpeﬁ]]er[;[
paBHOBECHS B | aJKOI'OJIA,
3aBHCHMOCTH | HApKOTHKOB,
OT BHemHero | KyPeHH:),
BO3ICHCTRHS HEO0OXOIUMOCTH
(mpusmmn  JTe COOJIIOEHNsT  MpaBUII
Oe3omacHoCTH npu
[larense);
oOpateHuu c
XapaKTCpusylo | y ymirdecknmu

BEIIECTBAMHU B OBITY H
peaJIbHOM KU3HHU.
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cepHoH
KHCIIOTBI,
aMMHaKa, a
TaKKe
chopmMupoBaH
HOCTb
NpE/ICTaBICHH
it 00 00mmx
HaYYHBIX
IMpUHOUIIaX 1
IKOJIOTUYECKH

X mpobieMax

XHMHYECKOTO
IPOU3BOJICTBA
Hroro mo paznemy 13
OBIIEE
KOJIMYECTBO 34
YACOBIIO
I[TPOT'PAMME

CpoK peiicTBus:

Aara v sBpemsa co3aaHua M

JOKYMEHT NOANUCAH 3JEKTPOHHOHN NOANUCHIO
HNOAJIMHHOCTDB JOKYMEHTA ITOATBEPXK/IEHA.

(," 3 IMPOBEPEHO B ITPOI'PAMME KPUIITOAPM.

nmoAIMnCH

O6wuii ctaTyc noanuck: Mopgnuck BepHa

CepTtudukar: 65E65D7BE282D7A124605A5EFC520A42

Bnapeneu: RU, Kemeposckas obnactb, HoBoKysHeuK, UPEKTOP, MYHULIMNAZIBHOE
BHOOMETHOE OBLLLEOBPA30OBATE/IbHOE YYPEXAEHWUE "CPEAHAA
OBLLEOBPA30OBATE/IbHAA LLIKONA Ne 18", 06039392154, 421800956577,
sh18nvkz@yandex.ru, TaTbsiHa AnekcaHApPOBHA, YAUTYLWKMHA, YAUTYLWKUHA
TaTbAHa AneKkcaH4poBHaA

Uspatensb: KasHauelctBo Poccuu, KasHauelricteo Poccun, RU, r. MockBa, Bonbluoi

31aTOYCTUHCKMI Nepeynok, a. 6, ctpoeHne 1, 1047797019830,
7710568760, 77 Mocksa, uc_fk@roskazna.ru

[eiictButeneH c: 18.10.2022 10:23:00 UTC+07
[eiictButeneH ao: 11.01.2024 10:18:00 UTC+07

27.10.2023 22:33:47 UTC+07




