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HHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XuMUU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaraM OCBOEHHUs (enepaibHOM 00pa3oBaTENIbHONW MPOrpaMMbl CPEIHErO
obuiero o6OpaszoBanus (POII COO), npencraBieHHblx B DenepanbHOM TI'OCYIaPCTBEHHOM
oOpasoBarenbHoM cTta”gapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOIo Ipeamera
«Xumus» B 00pa3oBareNbHBIX oOpraHu3anusx Poccuiickoit @enepanuu, peamu3yrOmnuX
OCHOBHBIE 00pa3oBaTelbHbIE MPOIPaMMbl, M OCHOBHBIX HOJOXeHUH «CTparerun pa3BUTHUS
BocnuTanuss B Poccuiickoii ®enepanuu Ha nepuon Ao 2025 roma» (Pacmopsokenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMOB K pa3pabOTKe MpPOrpaMMbl MO XWMHHU, K ONpEICNICHUI0 o0Imei
cTpareruu oOy4eHus, BOCIUTAHUS U Pa3BUTHsL, OOyJarOLIMXCsl CPEACTBAMU Y4€OHOIo IpeaMera
«Xumus» g 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTABHJIM KOHLIENTYaJbHBIC ITOJIOKCHHS
®OI'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIEJICH, COAEpKaHUs, pe3yJIbTaToB OOyYeHHS |
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJy4aeMoO€  BBITYCKHMKaMU  0011eo0pa3oBaTeabHOM
OpraHu3alliy, SBISETCI HEOThEMJIEMOH 4dacThlo uX oOpasoBaHHOCTH. OHO  CIYXHT
3aBepILIAIOIMM 3TallOM pean3allid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LEHHOCTEW, NPUCYLIUX LIEJOCTHOM CHCTEME XHMHUYECKOro o00pa3oBaHUs. OTH LIEHHOCTH
KacaroTcsl IMO3HAaHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHUS U OOILEH KyIbTyphl
YEJIOBEKA, a TAK)KE IKOJIOIMUYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON
cpene. Peanusyercs xumumdeckoe oOpa3zoBaHue OOY4YaIOLIMXCS Ha YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMsI cpeicTBaMU y4eOHOro mnpeamera «XuMHs», COAepKaHUEe U MOCTPOECHUE KOTOPOTo
olpeJiesieHbl B IPOrpaMMe MO XHMHUHU € Y4€TOM CHelU(PHUKM HAyKd XUMHUH, €€ 3Ha4eHus B
MO3HAHWU TIPUPOABI U B MaTepHabHOW JKM3HU OOIIECTBA, a TAaKXKe C y4€ToM OOIuX Ienedl u
IOPUHIUIOB, XapaKTepPU3YIOIIUX COBPEMEHHOE COCTOSHHME CHUCTEMbl CpPEAHEro oOIIero
oOpa3zoBanust B Poccuiickoii @enepanuu.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOMH
LIUBUJIM3ALMHU, B CO3/aHUM HOBOW 0a3bl MarepHaslbHOM KylbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHUpOBaHUE PAlMOHATLHOTO HAYYHOT'O MBINUICHUS, B CO3aHUE 1IEJIOCTHOTO MPEICTaBICHUs
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE IMPUPOJbI U YEJIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE IIOHMMaHUs BELIECTBEHHOIO COCTaBa OKPYXAIOLIET0 MHUpa, OCO3HAHUS B3aMMOCBA3U
MEXly CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00J1aCTMU IPUMEHEHHUSI.

TecHO B3aMMONEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTala
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYIBTYPbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyAa M
AKHU3HU KaXJI0ro wieHa oduiectBa. CoBpeMeHHast XMMHUsl KaK HayKa cO3MJareNbHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelIeHHEe IOOaNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
4eJI0BEUYECTBA — ChIPHEBOM, IHEPTETUUECKOH, MUIIEBOH, IKOJIOrMYECKON 0€30IaCHOCTH U OXPaHbI
3JI0pOBBSL.

B coorBercTBUM ¢ OOLMMM LEISAMH M TNPUHIMIIAMH CPEAHEro oOuiero oOpa3oBaHUs
conepxanue npenmMera «Xumus» (10—11 knaccsl, 6a30BbIi ypPOBEHb U3YUYE€HHS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO IOJITOTOBKY OOYyYaroIuXcsi, HEOOXOAUMYIO UM IS
BbIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIHEIIHOTO BKIIOYEHHUS B KH3Hb COLMYMAa,
IPOJIOJDKEHHS] 00pa30BaHuUs B pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHUEH.

CocraBisiomMi  IpeMeTa «XUMUs» SBISAIOTCS 0a30oBble Kypchl — «OpraHuyeckas
xuUMus» U «OO0I1Ias 1 HeopraHuyeckass XUMUs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHUs KOTOPBIX
ABJISIFOTCS OCHOBBI 0230BOI HAyKU: CHCTEMa 3HAHUM [0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHUEM
3HaHUHM U3 O0ILIEeH XUMHUM) U OpraHuYecKor XuMuu. PopMupoBaHHE JTAHHON CHUCTEMBbl 3HAHUN
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IpU W3YYEHHUU TpeaMeTa O00eCIeYrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCET0 MHOTOO0Opa3us
BEIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOPHI XUMHH.

CrpykTypa cogepskanusi KypcoB — «Opranunyeckast xuMusi» u «O011ast 1 HeopraHuyeckast
XUMHUS» cPopMUpOBaHA B MPOTpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOTO TOJX0/a K W3YYCHHIO
yueOHOro Marepuania W OOYyCJIOBICHAa HMCTOPUYCCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpeAeEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHUYEeCKOM XWUMHHM BEIIECTBA
paccMaTpHUBalOTCAd Ha YPOBHE KJIACCUYECKON TEOpUU CTPOEHHUS OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DJICKTPOHHBIX MPEICTABICHUA O CTPOCHUHU BEIIECCTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX NAIOTCS B Pa3BUTHH — OT YIJICBOAOPOIOB JIO
CJIIOXKHBIX OHOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHM4ecKkod XUMHU IOTYYaroT
pa3ButHe CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATHHBIC
MIPEICTABIICHUS] O XMMHUYECKOU CBSI3H, KIACCU(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLUH.

[Ton HOBBIM yIJIOM 3peHHS B IpenMere «XuMus» 0a30BOro ypoBHS paccMaTpUBaCTCS
W3YUCHHBI HAa YPOBHE OCHOBHOTO OOINEro o0O0pa3oBaHUs TEOPETUUYSCKUN Marepuayl |
(aKTOJIOTHYECKHUE CBEICHHS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HeOpraHWYeCKass XUMHUS» OOYyYaIOIMUMCS MPEAOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE IIEPUOJUYECKOTO 3aKOHA C OOIMETEOPETHYECCKUX W METOJOJOTUYECKUX IO3UIINHI,
IyOXKe TOHSATh HCTOPHYECKOE H3MEHEHHE (YHKUIMH STOro 3akoHa — OT 00o0maromen 1o
OOBACHSIONIEH U TPOTHOZUPYIOIEH.

Enunas cucrema 3HaHMN O BaKHEWIIMX BEUIECTBAaX, X COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMUYECKUX PEAKLUAX, UX CYILIHOCTU U 3aKOHOMEPHOCTSX NMPOTEKaHUS
nomonHsieTcs B Kypcax 10 w11 KimaccoB aneMeHTaMu  COACP)KAHHS, HMMEIOUUMU
KYJABTYPOJIOTUYECKUI ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBS3UM XHMHUHU C JIpyTUMU HayKaMH, PACKPBIBAIOT €€ poJib B IIO3HABATEIBHOU U
MPAKTHYECKON JIeATETbHOCTH YeNOBEKa, CMOCOOCTBYIOT BOCHUTAHHIO YBaXKEHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUH M MPAKTUYECKUX MPHIOKECHUM XUMUU, MIOMOTAIOT BBIITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAUYMMBIX IPOOJIEMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYCCKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOMOJIHCHUS 3HAHUH, PeIICHUS
MHTEJUIEKTYaIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIIENOBATENbCKUX 3ajad. B 1menoMm copepxanue
ydaeOHOro npenMera «XuMUs TaHHOTO YPOBHS U3YUYCHHS OPUEHTHUPOBAHO HAa (POPMUPOBAHUE Y
00y4aronmxcsi MHPOBO33PEHUECKON OCHOBBI AJI1 MOHUMAaHUA (HUIOCO(CKUX HAEH, TaKUX Kak:
MaTepUaibHOE €UHCTBO HEOPTraHWYECKOTO U OPTraHWYECKOTO MUpa, 00yCIIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh IPUPOIHBIX SIBJICHUI MYyTEM SKCIIEPUMEHTA
W peIIeHUS TPOTUBOPEUHMU MEXKTY HOBBIMH (DAaKTaMHU M TEOPETHUYECKUMHU MPEAINOChUIKAMH,
OCO3HAHME POJIM XMUMHUU B PEIICHUU JKOJIOTUYECKUX MpoOJieM, a Takxke MmpolieMm cOepexkeHus
YHEPTEeTUYECKUX PECYPCOB, CHIPbSI, CO3IaHUS HOBBIX TEXHOJIOTHI 1 MaTepPHAJIOB.

B muaHe pemeHus 3amad BOCHHTAHMS, DPA3BUTHS U COLMAIH3AIUU  OOy4YaIOUTUXCS
MPUHATBIE TPOTPAMMON IO XUMHHU TOAXOABI K OMPEICICHHUIO COAEpPNKAHUS U TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBalOT (GOPMUPOBAHUE YHHUBEPCANbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAYEHUE ISl PA3TUYHBIX BUIOB JICATEIILHOCTU: PEIIEHUs MPOoOJieM, MTOUCKa, aHallu3a 1
0o0paboTku uHbOpMAIMK, HEOOXOAUMBIX I TPHOOPETEHUs OMbITa MPAKTUYECKOH U
HCCIIEN0BATEIbCKON JeITECILHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B IIO3HAHUH XUMUH.

B npakTuke npenogaBaHusi XMUMUU KaK Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs, TaK U
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus, IIPU ONPECICHHH COACPKATEIHHOM XapaKTEPUCTHKU
Huejaeil M3ydeHHs NpeaMeTa HalpaBiIC€HUEM MEPBOCTENEHHON 3HAYMMOCTH TPaJAMIIMOHHO
npu3HaéTcst (OpMUPOBAHHWE OCHOB XHMMHYECKOW HAayKM Kak o0JIacTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JESITENIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
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MUPOBO KynbTypbl. C METOOUYECKON TOYKHM 3PEHHs TAaKOM IMOAXOA K OIPENEICHUIO Lienei

W3y4YEHUS IIPEIMETA SIBIICTCA BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOUYKE 3PEHHs INIABHBIMHU LEISIMM U3YyYEHUsS IpeAMeTa «XUMHUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) ssBASITOTCS:

e (opMUPOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUH KaK BOKHEHIIICH COCTABIISIONICH €CTeCTBEHHO-
HAy4yHOU KapTHHBI MHUpa, B OCHOBE KOTOPOH JIeXkaT KIIFOUEBbIE MOHATHUSA, (QyHAaMEHTaJIbHbIE
3aKOHbl U TEOPUM XUMHH, OCBOCHHE S3bIKa HAayKd, YCBOCHHME W IIOHMMAHUE CYIIHOCTHU
JOCTYITHBIX 00O0OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HuX
pa3BUTHUS U CTAHOBJICHMUSI,

e (QopMHpOBaHHE U pa3BUTHE MPEACTABICHUH O HAy4YHBIX METOJaX IIO3HAHUS BELIECTB U
XMMHUYECKUX PEAKIMH, HEOOXOOUMBIX Ul MIPUOOPETEHUS] YMEHUM OpPUEHTHPOBAThCA B MUPE
BEIIECTB M XMMMUYECKHUX SIBICHHMH, HMEIOLIMX MECTO B IPHUPOJE, B IPAKTUUECKOM H
IIOBCEITHEBHOM JKH3HY;

® pa3BUTHE YMEHHUH U CIIOCOOOB JEATEILHOCTH, CBSI3AHHBIX C HAONIOICHHWEM U OOBSCHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOZICHUEM MPpaBMJI 0€301aCHOTO 00pAaIeHHS C BeIECTBAMHU.

Hapsiny ¢ atuM, cozneprkaresbHas XapakKTEpUCTUKA LEJIEeH U 3a1a4 U3Yy4eHHUs IpeaMeTa B
[IporpaMMe 1o XMMUHU YTOUHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMH IIPUOPUTETAMU
B cuUcTeMe cpeaHero ooOumiero obpasoBaHus. CeropHs B IpenojaBaHUM XUMHUHM B OoJbIIeid
CTENEHH OTAAETCA MPEANOYTEHUE MPAKTHUECKOM KOMIIOHEHTE COJEep)KaHusi oOyueHus,
OPUEHTHPOBAHHOM Ha IMOJTNOTOBKY BBIIYCKHHKAa 00IIe00pa30BaTeIbHOM  OpraHu3alui,
BJIQJICIONIETO HE HAOOPOM 3HAHWH, a (PYHKIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CcriocobaMu u
YMEHHUSAMM AKTHUBHOTO IOJyYEHUS 3HAHUU U IIPUMEHEHUS UX B PEAIbHOM JKU3HU IS PELUCHUS
IPAKTUYECKUX 3aj1ay.

B cBA3M Cc 3TMM Ipu M3y4EHUM MNpeAMeTa «XUMHUS» [JOMHHHUPYIOIIEE 3HAYCHHE
PUOOPETAIOT TAKKE LENIN U 3a7a4M, KaK:

ajzanTanus  oOydamoIuxcs K  yCIOBHAM  JMHAMUYHO  pA3BUBAIOLIETOCs  MHUPA,
(dopMuUpOBaHUE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOSATEIBHOMY IIPUHATUIO TIPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dopmupoBaHue y O0OyyaromMXcs KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUE€HUE JIJISl Pa3IMYHbIX BUJOB JIEATEIBHOCTH: PELICHUs MTPooIieM,
NIOWCKa, aHalu3a M 00paboTKM HH(POpPMALUHU, HEOOXOIUMBIX JJIi NPHOOPETEHHs OIbITa
JeSITEIbHOCTH, KOTOpas 3aHUMAaeT BaXHOE€ MECTO B TMO3HAHMM XMMHHM, a TAKKe€ JUJISl OLEHKHU C
HO3HUILUN HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKHUX IPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MMO3HABATENIBHBIX MHTEPECOB, MHTEIICKTYAbHBIX M TBOPYECKUX CHOCOOHOCTEH
00yyaronuxcsi: CHOCOOHOCTU CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUHU JIJIS TOMCKa U aHaIM3a y4eOHON U HayYHO-TIONYNISIPHON MHpOpMalMK XUMUYECKOTO
COZIEpKaHMS;

(dbopMupoBaHUE U pa3BUTHE Y 00ydalOIUXCS aCCOLMATUBHOIO U JIOTHYECKOTO MBIIIJICHUS,
HaOMI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NPU TUIAHWPOBAHUHU U MPOBEIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJaromuxcs YOSKIEHHOCTH B TYMAaHHUCTHMUYECKOM HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW poOJAM B  peHieHHH [Io0ajdbHBIX  MpoOIeM  paloHaIbHOTO
IIPUPOJOTIONIB30BAHNSA, TONOJHEHUSI DHEPreTHUUECKUX PECYPCOB M COXPAHEHHUS MPUPOAHOIO
paBHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro OTHOLIEHUS K TMPUPOAE U CBOEMY



3[I0POBBIO, & TAKXKE TIPUOOPETEHUS OIBITa MCIOIH30BAHUS MMOJYYCHHBIX 3HAHHUM ISl TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOM maHe cpemHero oomero oopazoBaHUs MpeaMeT «XuMHs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB NMPEAMETHOI 005acTi «EcTeCTBeHHO-HAYUHbIE TPEIMETHI.

OOmiee 4ncino 4acoB, OTBEACHHBIX JUIA M3Y4YEHUS XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
obmero obpaszoBanusi, coctapisier 68 vacoB: B 10 kmacce — 34 vaca (1 wac B Hemeno), B 11
KJlacce — 34 yaca (1 yac B HEJIEIIO).

COILEPKAHUE OBYUYEHMUSA
10 KJIACC OPTAHUYECKAS XUMUSA

Teoperuyeckue 0OCHOBbI OPraHNYeCKOH XUMHUH

[Tpeamer opranndeckoil Xumuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJTYYEHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus opraHMueckux coenquHeHuii A. M. bytieposa,
e€ ocHoBHble mHoNoXeHHs. CTpyKTypHble (OpPMYIbl OpraHMYECKUX BeulecTB. [omornorus,
n3zomepusi. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCAMHEHMSIX — OIMHAPHBIE U KPATHBIE CBA3HU.

[lpeacraBnenne o  kiaccudukanuum — opraHuueckux  BemiectB.  HomeHkiarypa
OpraHMYECKMX COEIMHEHUN (CUCTEMAaTHYecKas) U TPHUBUAIbHBIE HA3BaHUSA BaKHEHIIMX
npeacTaBuTeNel K1acCOB OPraHNYEeCKHUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YUEHHUsS BEIIECTB U UX IMPEBPALICHUI: 03HAKOMJICHHUE C
o0Opa3liaMu OpraHMYecKUX BEUIECTB M MaTepualaMd Ha UX OCHOBE, MOJEIMPOBAHHME MOJEKYI
OpPraHMYeCKHX BEIIECTB, HAONIONEHHE ¥ ONHCAaHHE JIEMOHCTPALMOHHBIX ONBITOB IIO
IPEBPALLCHUIO OPraHUYECKUX BEIEeCTB IpU HarpeBaHUM (IU1aBiIeHUe, OOYITIMBAHNUE U TOPEHUE).

YrieBonoponsl

AJIKaHbBI: COCTaB M CTPOEHHUE, T'OMOJIOTHYECKMH psn. MeraH M 3TaH — mOpocTenuive
IPEICTAaBUTENIN AJKAHOB: (U3NYECKHE W XUMHMUYECKHE CBOMCTBA (peaklUMM 3aMelleHus U
TOpeHus ), HaXOXKJIEHUE B IPUPOJIE, OJTyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI psAl. DTHIIEH U NPONUIIEH — MPOCTEHUIINe
NpPEACTaBUTENIN AJKEHOB: (PU3MUECKUe M XUMHUYECKHE CBOMCTBa (peakuuu T'HIpUPOBAHMS,
raJIoreHUPOBAHNUS, TUIpaTallui, OKUCICHUS U MTOJIMMEPU3AIIH ), TOTyYEHHE U TPUMEHEHHUE.

Anxanuensl: OytaaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEWIIME XHMHUYECKHE
cBoiicTBa (peakius nonuMepu3sanun). [lonyueHne CHHTETUYECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOECHHOCTH CTPOEHHs, TOMOJIOTMYECKHH psn. ALETHIEH —
MPOCTEHIINI MPEACTaBUTENb aJIKUHOB: COCTaB, CTpOEHUE, (U3NYECKUE U XUMUYECKHE CBOICTBA
(peaxkiuu ruipupoOBaHus, raloreHUPOBAHUS, THIPATAIIMM, TOPEHHS), TOJIyYEeHHE U IIPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKHE U XUMHUYECKHME CBOWCTBA (peakuuu
rajJJoreHUPOBaHUS W HUTPOBAHUs), TONyuYe€HHE M HpuMeHeHue. Tomyon: cocmae, cmpoeHue,
Qusuueckue u Xumuyeckue ceolucmea (peaKyuu 2ai02eHuposanus U HUmMpOGaHus), noIy4eHue u
npumenenue. TOKCMYHOCTb apeHOB. IeHeTnueckas CBA3b MEXKIY  YIIEBOLOPOJAMH,
MPUHAJISKAIIMMH K pa3IMYHbIM KJI1acCaM.

[TpuposiHble UCTOYHUKHU YIIEBOAOPOaOB. [IpupoaHbIil ra3 U momnyTHele HEQTSIHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mepepaOoTKM HEPTU: TMEPEeroHKa, KPEKHHT
(TepMUUeCKHid, KaTaauTUdeckuil), nuponus. [IponykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroiib M MpOIyKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHUE C
o0pa3laMu I1acTMace, KaydykoB U pe3uHsbl, koiutekuun «Hedtb» u «Yrome», MogenupoBaHue




MOJIEKYJl YIJIEBOJOPOAOB W TaJIOTEHONPOU3BOAHBIX, IPOBEACHUE IPAKTHYECKOH pPaOOTHI:
NOJy4YEHHUE STUIIEHA U U3yYCHHE €r0 CBOMCTB.

Pacuémnuie 3a0auu.

Bbruucnenuss 1mo ypaBHEHHIO XHMMHYECKOM peakuuu (Maccel, 00b&Ma, KOJIMYECTBa
MCXO/IHOTO BEIIECTBA MM MPOAYKTa PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
U3 UCXOJIHBIX BELIECTB UJIM MTPOAYKTOB PEAKLIUN).

Kucaopoacoaepxamue oprannyeckue coeANHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOEHHUE, (u3nuecKkue u
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJlJIaMH, I'aJIOT€HOBOJOPOJaMH, T'OpEHUE),
npuMeHeHue. BoropoaHble CBsI3M MEXy MOJIEKyJaMH cIUPTOB. JlelicTBHE MeTaHoa U ITaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaroMHble COUPTBL. OTWICHIVIMKOAb W DIHMLEPUH: CTpOeHHE, (uznueckue u
XUMHUYECKHE CBONMCTBA (B3aMMOIEHCTBUE CO IIEJTOYHBIMU METaJJIaMH, KaU€CTBEHHAsl peaklus Ha
MHOroaroMHble cnupthl). /JlefictBue Ha opraHusM denoseka. llpumeHeHue mMuEepUHAa U
ATUJICHIJIMKOJIS.

deHos: CcTpOeHHE MOJIEKYNbl, (QU3MUEeCKHe U XMMHUYEeCKHe CBOicTBa. TOKCHYHOCTB
¢denomna. [Ipumenenue denomna.

Anbnerusibl M kemownsi. DopmanpAeruj, aueTaibIeru]: CTpoeHue, (u3nYecKue u
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAau€CTBEHHBIE PEaKIIMH),
HOJIy4YEHUE U IPUMEHEHHE.

OAHOOCHOBHbIE Tpe/eabHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHasi KUCIIOTBI:
CTpOeHHUe, PU3NYECKHEe U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IIMe AJIs Klacca KUCIOT, peakius
sTepudUKanMn), TOoNydyeHHne W mpuMeHeHne. CrTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
IPEACTaBUTENN BBICHIMX KapOOHOBBIX KMCIOT. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHsble 3GUpPbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MApPONM3 CIOXHBIX 3()UPOB.
Kupsl. ['unponns xxupos. IIpumenenue xxupoB. bruonoruyeckas poib KUPOB.

YrieBoabl: cocTas, Kiaccu(uKaus yrieBoaoB (MOHO-, M- U TOIUcaxapyibl). [iroko3a —
IPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOECHUSI MOJIEKYIbl, (PU3MUECKHE U XUMUYECKHE
cBoiicTBa (B3aumozneicTBue ¢ ruapokcugoM Mmeau(ll), okucieHne aMMUaYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE IVIIOKO3bl), HAaXOXKJIEHHWE B IPUPOJE,
npUMeHeHue, Ouosoruueckas poib. PorocunTe3. PpyKTo3a Kak H30Mep [TIOKO3bI.

Kpaxman u nemironosa Kak npUpojHble noiauMepsl. CTpoeHue Kpaxmaja U LEJUTIOI03bI.
dusnueckre 1 XMMUYECKUE CBOMCTBA Kpaxmaia (THJIpOJIN3, KaYEeCTBEHHAs peakius ¢ HomoMm).

OKCIIEpUMEHTAJIbHBIE METO/bl M3YyYEHHUS BELIECTB U MX MPEBPALICHUI: MpPOBEACHUE,
HaOMI0ZIeHHe M OINHUCAaHWE JEMOHCTPAlMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KadyeCTBEHHBIE
peakuuy OJHOATOMHBIX CHHPTOB (OKHcIeHHe 3TaHona okcugoM Mmeau(ll)), mMHoroaromMHbIX
cuproB (B3auMojeicTBue mumepuHa ¢ ruapokcuaom wmenu(ll)), anprerunoB (okucieHue
aMMuayHbIM pacTBopoM okcuzaa cepedpa(l) u runpokcugom wmenu(ll), B3aumonelicTBue
KpaxMasia ¢ HOJOM), IPOBEACHUE MPAKTUYECKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuémnute 3a0au: BeruycneHus 1Mo ypaBHEHMIO XMMHUYECKOH peakiuu (Macchl, 00béMa,
KOJIMYECTBA HCXOJHOTO BEUIECTBA WM NPOAYKTAa pPEAKIMH IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OTHOTO M3 MCXOIHBIX BEUIECTB WM IIPOAYKTOB PEAKLINN).

A3oTconep:kamye Oprannyeckue coeMHeHMs.

AMUHOKHMCIOTBL _Kak aM(OoTepHble OpraHuueckue coeguHeHus. Pusnuueckue u
XUMHYECKHE CBOMCTBA AaMMHOKHMCIOT (Ha MpuMepe DNMMIMHA). buonormueckoe 3HauYeHHE
aMUHOKHUCIOT. [lenTuast.




benku kak IpUpOIHBIE BBICOKOMOJEKYISpHBIE coenuHeHud. [lepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHUECKHE CBOICTBa OEJIKOB: THUIPOJIM3, JEHATypalus,
Kau€CTBEHHBIE PEaKLIUU Ha OEJIKU.

DKClepUMEHTAIbHBIE METObl M3YyYeHHUS BEIIEeCTB M HMX IMpeBpallleHuid: HaOIroIeHue U
ONHKCAaHUE JEeMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OENKOB NpHU HarpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BbicokoMoJieKy/IsipHbIE COeANHEH U

OCHOBHbBIE TIOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IMOJIMMEpPHU3ALNU, CPENHSAs MoJeKylaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN — OJIMMEPU3ALMS U MOJTUKOHICHCALIMSL.

OKCIIEpUMEHTAJIBHBIE METO/bl M3YUEHHUs BEIIECTB U UX IMPEBPALICHUI: 03HAKOMJICHHUE C
oOpa3lamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

Mesicnpeomemnmnuie ceasu.

Peanu3zanust MeXINpeaIMETHBIX CBS3€H NMPU M3y4YCHUH opraHuydeckor xumuu B 10 kiacce
OCYUIECTBIIIETCS 4Y€pe3 MCIIONb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATHM, TaKk U
MOHSATUH, SBJSIOLINXCS CUCTEMHBIMU JIJIS1 OTJIEIbHBIX ITPEJAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmme ecrecTBEeHHO-HAyyHbIC MOHATHS: SIBICHHE, HAy4HBIH (aKT, THUIOTE3a, 3aKOH,
TEOpus, aHaldu3, CHUHTEe3, Kiaccuukaius, NEpPUOIUYHOCTh, HAOIIOACHHE, H3MEPEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE.

®du3nka: Marepusi, SJHEPTUsl, Macca, aToM, IEKTPOH, MOJIEKYNA, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSHUE BEUIECTBA, (PM3UYECKUE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranm3Mm, Omocepa, oOMEH BeIIeCTB B OpraHu3Me, (OTOCHHTES,
OHMOJIOrMYeCKH aKTHBHBIE BellecTBa (OETIKU, YITIEBObI, KHUPHI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, MOJIE3HBIE UCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHoyorus: NUIIeBble MPOAYKThI, OCHOBBI PALMOHAIIBHOIO MUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE MTpenapaTbl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETHUYECKHUX
BOJIOKOH.

11 KJIACC OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMUH

XUMUYECKUN dneMeHT. AToM. Sapo aroma, U30TONBL. OJEKTpPOHHAs 00OJOYKa.
DHepreTHUeCcKUe YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTaiH, S-, P-, d- anemenThl. OCOOCHHOCTH
pacnpezesieHus: EeKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
ONeKTpoHHAas KOHPUTypalus aTOMOB.

Ilepuognuecknii 3axkoH ® Ilepuommdeckas cucTeMa XuMHUYeckmx odiaeMmeHtos JI. M.
MenneneeBa. CBsA3b nepUOIMYECKOro 3akoHa U Ilepuomnueckoil CHCTEMBI XHMHYECKHX
anemenToB JI. . MenneneeBa ¢ COBpEMEHHON TEOpUEil CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs] CBOMCTB XUMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEILECTB
0 rpynnaM U nepuoaaM. 3Ha4eHne NepUOINYECKOrO 3aKOHA B Pa3BUTHUN HAYKH.

Crpoenne BemiecTBa. XHMHYECKas CBA3b. BuUAbBl XMMHUYECKOM CBs3M (KOBaJIeHTHas
HEeNoJsipHAsl W TOJSpHAas, MOHHAsA, MeTajandeckas). MexaHu3Mbl 0Opa3oBaHUsl KOBaJEHTHOM
XUMHUYECKOH cBA3M (OOMEHHBIM U JIOHOPHO-AaKIENTOpHbIN). BogoponHas cBs3b. BaneHTHOCTD.
DIEKTPOOTPULIATENIbHOCTh. CTeneHb OKucieHus. OHbI: KaTHOHBI U AHUOHBI.

BemecTtBa MOJIEKYISPHOTO U HEMOJEKYIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THWIBI KPHUCTAUIMYECKUX PEMIETOK. 3aBHCHUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAIIINYECKOU PELIETKU.

[TonsiTvie 0 AUcepcHBIX cucTeMax. VICTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBast J10Jis
BEIIIECTBA B paCTBOPE.




Knaccudukaius HeopraHMYeCKHX CcoeAMHEHWU. HoMmeHknarypa HeopraHMYeCKHX
BEIIECTB. | eHeTnyeckas CBsSI3b HEOPraHWYECKUX BEHIECTB, MPUHAUICKAINIMX K PA3TUYHBIM
KJlaccam.

Xumuueckas peakimsa. Krnaccupukanuss XMMUYECKUX pEaKIMii B HEOPraHWYECKOW M
OpraHWYECKON XMMHUH. 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUs U MpEBpaICHUs
SHEPrUU NMPU XUMHUYECKUX PEAKIIMIX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IHuYHBIX (PakTopoB. OOpaTUMble PEaKIHU.
Xumuueckoe paBHoBecue. MDakTopbl, BIMSIONIME HAa COCTOSHHUE XHWMHYECKOTO PABHOBECHS.
ITpunnumn Jle Ilarense.

OnekrposmTrydeckas aucconnanus. CuibHbIe W ciaabble AMeKTpoiauThl. Cpena BOXHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTPaJIbHAs, IICIOYHAS.

OKHCINTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITUH.

OKCHEepUMEHTAIbHBIE METO/Abl M3YYCHHS BELIECTB M HMX MPEBpAICHUN: JEMOHCTpAIs
tabmun «llepuoandeckas cuctema xumudeckux 3yeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MOJIENIe KPHUCTAUIMYECKUX PEMIETOK, HAOMIONEHWE W ONUCaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lIOKEHHE IEPOKCHAA BOAOPOJAa B NPHCYTCTBHM Karajlu3aropa,
ONPEACIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOUIBIO YHHBEPCAJIBHOIO HHAMKATOPA, PEAKUUU
HOHHOTO OOMEHA), MPOBEACHHE NPAKTUYECKOW paboThl «BiusHHE pa3auvHBIX (HAKTOPOB Ha
CKOPOCTb XMMHUYECKOM pEeaKUum».

Pacuérnbie 3amaum: Pacu€Thl mo ypaBHEHMSIM XUMHUYECKHMX pPEaKLHil, B TOM YHUCIE
TEPMOXUMUUYECKHUE PACUETHI, PACUETHI C UCTIOIB30BAHUEM MOHATUS «MACCOBAast JOJIS1 BELIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilonoxkenue HemeraiuioB B Ilepuoguueckoid cUCTEME XUMHUYECKUX
anemenToB JI. M. MenzaeneeBa m OCOOCHHOCTH CTpOCHHsS aroMoB. (DU3HYECKHE CBOWCTBA
HEMETAJIOB. AJUIOTPOIIUS HEMETAIUIOB (Ha MpUMepe KUCIoposa, cepsl, hochopa u yriuepona).

XHUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TalloTeHOB, cepbl, a3ota, (ocdopa,
yIJIepo/ia ¥ KPEeMHUs) U UX COCAMHEHUH (OKCUIOB, KHCIOPOACOACPKALIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre BaKHENUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraiunbl. [Tonoxenue MeraiioB B Ilepuonuueckoil cucteMe XUMUYECKUX IEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeK aroMoB MeTasuioB. OOmiue
¢duznueckue cBoiicTBa MeTaioB. CIUTaBbl METaUIOB. DJIEKTPOXMMHYECKHUI pSJl HampsKEHUH
METaJIJIOB.

XVUMHYECKHE CBONCTBA BaXHEHINIMX MeETAIOB (HATpUM, Kajauii, KaublWid, MarHui,
AJTIOMUHUM, IIUHK, XPOM, KeJIe30, MEJb) U UX COCAMHEHHH.

O6mue criocoObl moay4yeHus: MeTayioB. [IpuMeHeHre MeTannoB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJAbl HW3YYCHHUS BEIIECTB M WX TMPEBpAIlCHHU: H3yYeHHUE
KOJUTEKIINH «MeTasuibl ¥ CIIaBbl», 00pa3I[0B HEMETAUIOB, PEIICHIE SKCIIEPUMEHTANBHBIX 3a/1a4,
HaOJIIOJICHNE W ONHUCAaHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aMMOCHCTBUE
TUAPOKCH]IA ATFOMUHUSA C paCTBOPaMH KUCJIOT U IIEJI0YEeH, KAUeCTBEHHbIE PEAKIIMU Ha KATUOHBI
METaJIJIOB).

Pacuéruble 3agaum: Pacu€rel maccel BemiecTBa WM O0bEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce€ WM OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIM OIHO U3 BEIIECTB
UMeeT MTPUMECH.

XuMHuA 4 KM3Hb

Posib xumMuu B 00€CTie4eHHH SKOJIOTHUECKON, YHEPTETHUECKON U MHIIEBON 0€30TacHOCTH,
pa3BUTUM MeaMLMHBL. [loHSATHE O HayyHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuuid.




[lpenacraBnenuss 00 OOWMX HAyyHBIX MPUHLUUIAX IPOMBIIIJICHHOTO TOJXY4YEHUS
BaKHEHUIIINX BEIIECTB.

YenoBek B MHUpPE BEUIECTB M MATEpUAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaT€pHajbl, KPacKH, CTEKJIO, KepaMHUKa, Marepualibl A JIEKTPOHMKH,
HaHOMAaTepHUaJIbl, OPraHUYECKHE U MUHEPAJIbHBIC YI0OpEHUSI.

XrUMHS ¥ 3[0pPOBbE YEJIOBEKA: IPABWJIA MCIONb30BAHMS JICKAPCTBEHHBIX IIPENaparos,
npaBuiIa 0E30MaCHOTO UCIOIB30BAHUS MPETAPaTOB OBITOBOM XMMHHU B TIOBCEIHEBHON KHU3HH.

Mescnpeomemmuoie ceasu.

Peanuzanus MEXMpeIMETHBIX CBA3€H MPU U3yYeHHH OOIIEeH M HEOPraHWYeCKOW XMMHUU B
11 kacce ocyliecTBISIETCS Yepe3 MCII0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATH,
TaK Y MOHATHUH, SBISIOIIUXCA CUCTEMHBIMU JUISl OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHSA: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATU3,
CHUHTE3, Kiaccu(UKalMs, NEepUOAUYHOCTb, HAOMIOEHHE, SKCIEPUMEHT, MOJEINPOBaHUE,
U3MEpEHMUE, SBICHUE.

®usnka: Marepus, SHEprus, Macca, aroM, NIEKTPOH, NPOTOH, HEWTPOH, MOH, H30TOI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, SHEPreTUUECKUM YpPOBEHb, BELIECTBO, T€JI0, 00BEM, arperarHoe
COCTOSIHUE BELIECTBA, (PU3NUECKHE BEIUYMHBI U €AMHULBI UX U3MEPEHHSI, CKOPOCTb.

Bbuonorus: Kierka, opraHusM, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, IOJIE3HBIE UCKOTIAEMBIE, TOILUINBO, PECYPCHI.

Texnonorwus: XUMHUYECKast IIPOMBILIIIEHHOCTb, MeTaJulyprus, IIPOU3BOACTBO
CTPOUTENBbHBIX MaTepuaos, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOCTBO, MUIIEBAs
IPOMBIIIIEHHOCTb, (apMalleBTUYeCKas MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKHUX
[IPENnaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MarepHasioB, 3JEKTPOHHAs MPOMBIIIJICHHOCTb,
HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJHET'O OBIIETI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YaroIIUMUCS
porpaMM cpegHero ooiero oOpa3zoBaHMs (JUYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuHo-mMeTonuueckoii OCHOBOM JUIsl pPa3pabOTKH IUIAHUPYEMBIX Ppe3ylIbTaToB OCBOCHUS
IIPOrpaMM CpeHEro 0011ero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATENbHOCTHBIN MOIXOI.

B cooTBeTCcTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOIXOIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOECHMS TIpeaMera «XHMHsS» Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAOIINUE:

0CO3HaHHE OOYUYAIOIIMMHCS POCCUUCKON TPaxTAaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTU U CAMOOIIPEIEIICHHUIO;

HaJIM4Me MOTUBAIUU K O0Y4YEeHHUIO;

LIeJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJACHUN JIMYHOCTH HAa OCHOBE KIIHOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPagUINi 0a30BOM HAyKU XUMHUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYarOLIMXCSl PYKOBOJICTBOBATbCS B CBOEH JESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, TMPUCYLIIUMH LIEJOCTHOH CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMuue MPaBOCO3HAHUS SKOJOTUYECKOM KYNBTYphl M CIIOCOOHOCTH CTaBUTh LEAH U
CTPOUTH )KMU3HEHHBIE TIAHBI.

JIndHOCTHBIE pE3ynbTaTbl OCBOCHHS NpeaMeTa «XUMHUS» JIOCTUTAIOTCS B €IUHCTBE
yuyeOHOIl M BOCHHTATEIbHOM JEATENILHOCTU B COOTBETCTBUM C T'yMaHHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH M HUJeallaMd  POCCHIICKOTO
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TPaXXTAHCKOTO OOIIEeCTBa, MPUHATHIME B OOINECTBE HOPMAaMU W TPABHIAMHU IOBEACHUSA,
CIOCOOCTBYIOUIMMH IPOLIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTUSL U HPABCTBEHHOTO CTAaHOBJICHUS
JTUYHOCTHU O0YJarOIINXCS.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS IMpelMeTa «XUMHUsS» OTpaxaroT c(hOopMHUPOBAHHOCTH
OMbITA TIO3HABATEILHOM M MPAKTHYECKOW JEATEIbHOCTH OOYYAIOIIUXCS IO peaau3aluu
MPUHSTHIX B OOIIECTBE [ICHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCcKOro BOCIUTAHUA:
v’ 0co3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB M OOSM3aHHOCTEH, YBaXKEHHS K
3aKOHY U TIPABOTIOPSIKY;
v/ NIpeICTaBICHUS O COMMAIBHBIX HOPMax M MpPaBWJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;
v’ TOTOBHOCTH K COBMECTHOW TBOPYECKOH MESATENLHOCTH TPH CO3MAHHUH YYeOHBIX IMPOEKTOB,
pelIeHnr y4eOHBIX U MTO3HABATEIbHBIX 33124, BEITOJTHEHUH XUMUYECKIX IKCIICPUMEHTOB;
v/ CroCOOHOCTH MMOHWUMATh M IPHHAMATh MOTHBBI, HAMEPCHUS, JIOTHKY W apryMEHTBHI JIPYruX
MIPU aHAJIM3€ PA3IUYHBIX BUIOB YUECOHOM JIEATETbHOCTH;
2) IAaTPHOTHYECKOT0 BOCTIUTAHMSA
v/ 1IEHHOCTHOI'O OTHOILIEHUS K HCTOPUUECKOMY M HAYYHOMY HACIEIMIO OTEYECTBEHHOM XUMUMU,
v’ yBaKeHHs K IPOIECCY TBOPYECTBA B OOIACTH TEOPHH U MPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JOCTIDKEHUS HAyKH eCTh PE3ylbTaT JIUTCIbHBIX HaOIIOICHUM,
KPOTMOTIUBBIX SKCIEPUMEHTATbHBIX MIOMCKOB, TOCTOSHHOTO TPyAa YYEHBIX U MIPAKTHKOB;
v/ MHTepeca U NO3HABATEILHBIX MOTHBOB B IIOJYYEHHH U HOCIEAYIOIEM aHaIU3e HHPOPMALUK
0 MEPEIOBBIX JOCTUKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
v/ HPaBCTBEHHOTO CO3HAHMS, STHIECKOTO ITOBEICHHS;
v/ CII0COGHOCTU OLIEHMBATh CHTYAllMM, CBA3AHHBIE ¢ XUMUYECKUMHU SBJICHHUAMM, U NPUHUMATD
OCO3HAHHbIE PEIICHHUS], OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
v TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIAECHME M IIOCTYIKH CBOMX TOBApUILEH ¢ MO3UIIMKA
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;
4) ¢popMupoBaHUS KYJbTYPHI 310POBbS:
v/ [IOHMMaHWs. [EHHOCTEH 370pOoBOrO0 M Oe3omacHoro obpasa JKHM3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UUECKOMY M TICUXUYECKOMY 3/I0POBBIO;
v’ COoOIMOIEHUS TIpaBKiI 0€30aCHOr0 O0paIeH st ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHOMN KHU3HU
U B TPYZIOBOH JIEATEIBHOCTH;
v’ IIOHMMaHWsl IIEHHOCTH MPABHJ WHIMBHIAYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOr0 MOBEIECHUS
B CUTYaIIUSX, YTPOXKAIOMINX 3I0POBBIO U )KU3HU JIFONICH;
v/ OCO3HAHUS TMOCJEACTBMH M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEONEHHS aIKOTOJIs,
HapKOTHKOB, KypeHHUsI);
5) TpynoBoro BocnuTaHus:

v/ KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIENOBATENLCKON  JIEITENLHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTHX BUIAX JIEATEIBHOCTH;

v/ YCTaHOBKM Ha aKTHMBHOE YYacTHE B pEIIEHUM NPAKTUYECKMX 3alad COLUAILHOM
HaMpPaBIEHHOCTHU (B paMKax CBOETO KJlacca, LIKOJIbI);

v/ ¥HTepeca K MPAaKTHYECKOMY HU3YYEHHIO NMPOQPeCCHil pasMdyHoro poia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUHU;

v’ yBaXeHUs K TPYLY, JIOAAM TPYyIa U pe3yasTaraM TPYIOBOM JeSTeIbHOCTH,

v/ TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOM TPAEKTOPHH 0Opa30BaHuUs, OyAyILei
npodeCcCuu U peaau3aiy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XUMUH, UHTEPECOB U OTPEOHOCTEH 00IIeCcTBa;
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6) 3K0J10rHYeCKOro0 BOCIIUTAHUS:
v/ 9KOJIOTHYECKU 1eJIeCO00pPa3HOr0 OTHOIICHUsST K MPUPOIE, KaK HMCTOYHHKY CYIIECTBOBAHHS
JKH3HH Ha 3eMIIE;
v/ MOHMMAaHUs TI00ATBHOrO XapakTepa SKOJOTMYECKHX MPOOIeM, BIHSHHS IKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOIHON U COLIMATIBHOM CPENBI;
v’ 0CO3HaHHsI HEOOXOAMMOCTH HCIIONb30BAHUS JIOCTIKCHHI XUMHH Ul PEIICHHS BOMPOCOB
paloHaIbHOIO IPUPOOIIOJIB30BAHUS;
v/ aKTHBHOTO HENpHSTHs [ACHCTBHN, MPUHOCAIIMX BpEI OKPYXAIOUICH MPHUPOIHON Ccpeje,
YMEHHUSI MPOTHO3UPOBATH HEOIArONpPUATHBIE JKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JIEUCTBUI U MPEOTBpALIATh UX;
v/ HaJM4Ms PA3BUTOTO AKOJOTMYECKOTO MBIIIICHUS, DSKOJOTHYECKOW KYIBTYpBI, OIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOM  HAlpaBICHHOCTH, YMEHMsS PYKOBOACTBOBAaTbCs HMH B
MIO03HABATENbHON, KOMMYHUKAaTUBHOW U COIIMAJILHON MPAKTUKE, CHIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOSTH UIEOJIOTUU XeMopoOuu;
7) IEHHOCTH HAYYHOTO NIO3HAHMSA:
v" ¢(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyK{ ¥ OOII€CTBEHHOH MPaKTUKH;
v/ MOHMMaHUs COeHU(PUKH XUMHH KakK HayKH, OCO3HaHus e ponu B (HOPMHPOBAHUU
PAlMOHAJILHOTO HAYyYHOTO MBIIIJIEHUS, CO3AaHUU LEIOCTHOTO MPEICTABICHUS 00 OKPYKaIoIEeM
MHUpE KaK O €IWHCTBE INPHUPOAbI M YEJIOBEKA, B IIO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodaeM COXpaHeHHs IPUPOIHOTO PABHOBECHS;
v’ yOexIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUISl COBPEMEHHOW IMBUIIM3AIMU: B €€
TYMaHHCTUYECKOW HANpPaBICHHOCTH W BaYKHOH POJM B CO3IAaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPbI, PEIIEHUU I00aIbHBIX MPOOJIEM YCTOHYHMBOIO pa3BUTHS YEIOBEUECTBA — ChIPbEBOH,
HHEPreTUYECKOW, TMINEBOM M JKOJIOrMYeckol O€30MacHOCTH, B PAa3BUTUU MEIULMHBI,
00eCreYeHnn yCIOBUIl YCIEIHOro TpyJa U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaKIOro 4ieHa
o0111eCTBa;
v/ €CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHMMAHHS  CYIIHOCTH  METOJOB  IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOJIy4YaeMble 3HAHUS AJIs
aHanmu3a M OObSCHEHMs SBICHUH OKPYKAIOIIEro MHUpa W TNPOUCXOASAIIUX B HEM M3MEHEHHH,
YMEHHUSI JieJaTh 000CHOBAaHHbBIE 3aKIIOUEHUSI HA OCHOBE HAay4YHbIX (PaKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;
v/ CHOCOOHOCTH CaMOCTOSITEBHO HMCIIOIb30BaTh XMMUYECKHE 3HAHUS ISl PEIIEHUs TPOOIieM B
pEAJIbHBIX KU3HEHHBIX CUTYaLMsX;
v/ MHTEpeca K MO3HAHUIO M MCCIIEN0BATENbCKOM JIESTENBHOCTH;
v/ TOTOBHOCTH W CHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBHUM C IKHU3HEHHBIMU
MOTPEOHOCTAMU;
v’ HHTEpeca K 0COOEHHOCTSIM Tpy/Ia B pa3indHbIX cepax npoPecCHOHATBHOMN IeATENLHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOCHHMS Y4eOHOro mnpeamera «XHUMHs» Ha YpOBHE
CpeAHero o01ero oopa3oBaHus BKIIOYAIOT:
v’ 3HauMMble T (DOPMHUPOBAHHS MHPOBO33PEHHS OOYUAIOMIMXCS MEKIUCIUIUTHHAPHBIC
(MexXmpenMeTHbIe) OOLIeHAaYYHbIE TOHATHSA, OTPayKaIOIIKe [EIOCTHOCTh HAYYHOM KapTHHBI MHUpa
U crienu(uKy METOAO0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepws, BEIIECTBO,
SHEPrus, SBJIEHUE, MPOLECC, CUCTEMa, HAay4HbIM (DAaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpus, UCClieIoBaHUE, HAOMIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);
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v’ yHUBepcallbHbIC y4eOHbIe NeHCTBHs (TI03HABATE/ILHBIC, KOMMYHHKATHBHBIC, PETYJISATHBHBIE),
obecnieunBarone GopMUpoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH U COLIMAIBHOM KOMIIETEHIIUN
00y4aroImnxcs;
v/ cHOCOOHOCT,  OOYYaIOIIMXCS ~ HWCIONB30BaTh  OCBOCHHBIE  MEXIHCIMIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS W YyHUBEpCAJbHbIE y4eOHbIE ACWCTBUS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHUKE.
v MeranpeaMeTHble  Pe3yJbTaThl  OTPAKAIOT —OBJAJCHHE YHHBEPCAJIbHBIMU  YUEOHBIMU
II03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETrYISTUBHBIMU JEHCTBUAMMU.

OsJjajieHHe YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMU /ICCTBUSIMM:
1) 6a30BbIe JIOrHYecKHUe JeHCTBUS:
® CaMOCTOATENBHO  (OPMYJIHPOBATH U AKTyaJU3UPOBaTh  IMPOOJEMYy, BCECTOpPOHHE €&
paccMaTpuBarh;
e OIPENENATh LENU JCSATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YNIBTaThl AEATEIbHOCTH C IOCTABIEHHBIMU LENSIMY;
® IICII0JIb30BaTh IPU OCBOEHMM 3HAHUH MPUEMBI JIOTHYECKOIO MBILIUIEHUS — BBIICIATH
XapakTepHble IpPHU3HAKM MOHATUH W YCTaHaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHATHS IS OOBSICHEHUS OTJIENIbHBIX (PAKTOB M SBJICHUH;
® BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs KiIacCU(UKAIIMK BELIECTB U XUMUUECKUX pEaKIuii;
® yCTaHABJIMBATh IPUUUHHO-CJIE/ICTBEHHBIE CBA3U MEXK/Y U3y4aeMbIMU SBICHUSMU;
® CTPOUTDH JIOTUYECKHE pacCyKACHUs (MHAYKTHBHBIE, JEyKTUBHbIE, [0 aHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH U MPOTHBOPEUMS B pacCMaTpUBAEMbIX SIBICHUSX, (POPMYIHPOBATh BBIBOJBI U
3aKJIIOYEHUS;
e [I[PUMEHATh B IpPOLIECCE IMO3HAHUS, HCHOJIb3YyeMble B XUMHHM CHMBOJHMYECKHE (3HAKOBBIC)
MOJIETIH, TPe0OpPa30BBIBATh MOJICIILHBIC TIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ) JJIEMEHTA,
XUMuyeckass (¢GopMmyna, ypaBHEHHE XUMHMUYECKOM peakUMM — TpU pPElIeHUH Y4eOHbIX
[IO3HABATENbHBIX M MPAKTHUECKUX 3a/a4, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MTPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKITUil.
2) 0a3oBble HCCiea0BaTeIbCKUE TeHCTBUS:
® BJIaIETh OCHOBAMU METOJIOB HaYYHOI'O TIO3HAHMSI BELIECTB M XUMUYECKUX PEaKIINii;
e hopmynupoBaTh LENM W 3aJa4d  MCCIEJOBAaHUs, MHCIOJIb30BaTh IIOCTAaBICHHBIE U
CaMOCTOAITENIBHO C(POPMYIMPOBAHHBIE BOIPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst pOPMHUPOBaHMSI TUTIOTE3bI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CY)KICHUII;
®BJAJIETh HABBIKAMU CAMOCTOSTENILHOTO IUIAHHUPOBAHUS M IPOBEIEHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOATh 3a XOJOM IpOLEcca, CaMOCTOSTENbHO
IIPOrHO3UPOBATh €ro pe3yasrar, (opMmynupoBaTh 0000IIEHUS U BBIBOABI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIEIOBAHUSA, COCTABIATE 00OCHOBAHHbIM OTUET O MpPOJETaHHON
pabore;
® [IpHOOPETATh ONBIT YUEHUUECKON HCCIIeI0BATENbCKON U MPOEKTHOM NeATebHOCTH, MPOSBIISATh
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJOB DPELIeHHS MPaKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMSL.
3) padora ¢ nndopmanuei:
® OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MHPOpMalMM (HAYYHO-IIOMYJspHAs JUTeparypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHble MocoOus, pecypchl HWHTepHeTa), aHaIU3UPOBATH
UHPOPMAIIMIO pa3IUYHBIX BHUAOB W (OpPM MpeacCTaBICHMs, KPUTHUECKH OLEHHBATh €&
JIOCTOBEPHOCThH U HEMPOTUBOPEUNBOCTb;
e hopMynupoBaTh 3ampochl W TNPHUMEHATh pa3JIMYHble METOAbl INpH TOUCKe U oTOOope
UH(pOpPMaIUH, HEOOXOIMMOM JJIs BBIIIOJIHEHUS YUeOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA;

12



e [IpHOOpETaTh OMBIT HCIONB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIIOTUH U
PA3IUYHBIX TOMCKOBBIX CHCTEM;

® CAaMOCTOATENILHO BBIOMpATh ONTHMAJbHYIO (GOpMYy MpeacTaBieHHs WHGPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOIHIbI, PUCYHKH U JIpYTHUE);

® IICTIONIb30BaTh HAYYHBIN SI3BIK B KaUECTBE CPEJCTBA MPH paboTe ¢ XUMHUYECKOH MH(OpMaIUen:
HNPUMEHATh MEXIpPEAMETHbIE ((PU3NYecKne W MaTeMaTH4eCcKue) 3HAKH U CHMBOJIBL, ()OPMYIIBL,
ab0peBUaTypbl, HOMEHKIATYPY;

® IICTIONI30BAaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAISAHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€HCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI B XOJE JHUANIOra W/WUIN JUCKYCCHH,
BBICKa3bIBaTh uAeH, GOpMYIHpPOBaTH CBOU MPEIJIOKEHHUS OTHOCUTENIBHO BBIIIOJHEHUS
MPEUI0KEHHOW 3a/1a4u;

BBICTYNaTh C IMPE3CHTallMel pe3yJabTaToB IMO3HABATENBLHON NEATENIbHOCTH, MOJIYYEHHBIX
CaMOCTOATCIIBHO HWJIKM COBMECTHO CO CBCPCTHHKAMH TIPHW  BBIINOJHCHHU XHMHYCCKOI'O
SKCIIEPUMEHTA, TPAKTUUYECKONH paboThl IO HCCIEJOBAHUIO CBOMCTB H3y4aeMBIX BEIECTB,
peanm3anuu y4eOHOro MpoeKTa W (OPMYIHMPOBATH BBIBOIBI 110 PE3YIbTaTaM IPOBEIEHHBIX
WCCJIEJIOBAHUN MTyTEM COTJIACOBAHUS MO3UIIMHI B X0JIe 00CYXKIEHUSI 1 OOMEHa MHEHUSIMHU.

OByaieHHe YHMBEPCAJbHBIMU PEryJsiTUBHBIMH /I€/iCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYIIECTBISITH CBOIO IMO3HABATENbHYIO AESTENBLHOCTD,
ompenaenss €€ e W 3aJa49d, KOHTPOIHPOBATH M 1O Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aJrOpuTM JACUCTBUN MPH BBHITOJHEHUM Y4eOHBIX M HCCIIEIOBATENbCKUX 3ajiad,
BbIOMpaTh Hanbosee APPEeKTUBHBIN CIOCO0 MX pEemIeHHs ¢ YIETOM MOTyYSHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaAKIIHSIX;

OCYUIECTBJIATb CAaMOKOHTPOJb CBOEH JAESITEIbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOIICHKHU.

HPEAMETHBIE PE3VJIBTATbI
10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XuMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTH TMPEACTABICHUN O XUMHUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYYHOH
KapTHHBI MHpaA, POJIM XMMHUU B IMO3HAHUU SIBJICHUN IIpHUpoOabI, B (pOpMI/IpOBaHI/II/I MBIIIJIICHUA U
KYyJABTYpbl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAaMOTHOCTH, HEOOXOAMMOHN Ml peleHus
MPaKTUYECKUX 3a/7a4 M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOIHOU CpenE;

BJIaACHUC CUCTEMOM XMMHUYECKUX 3H3HI/II>1, KOTOpasd BKJIFOYACT: OCHOBOIIOJIArarommnue MmOHATHA
(XMMUYECKUH DIIEMEHT, aToM, OJJEKTPOHHas O000JoYKa aToMa, MOJEKyla, BaJeHTHOCTH,
ANIEKTPOOTPULIATENIBHOCTh, XHWMHUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJIb, MOJSpHAas Macca, MOJSPHBI O0bEM, YINIEPONHBIM  CKeler,
(GyHKIMOHANbHASL TPYIINa, paguKkai, U30MepHus, U30MEpbl, TOMOJOTUYECKUN psAJl, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPOA U a30TCOAEpKAIINe COECOUHEHUs, MOHOMEpP, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYIIIPHBIE CO€AMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OpraHMYECKHX
BemectB A. M. byriepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUU SI3BIK XUMHHU; MHUPOBO33PCHYCCKHUE 3HAHUA, JICKAIIME B OCHOBC ITOHHMAaHUA
MPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKUX SBICHUH, ()aKTOIOTUYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€3011aCHOM UCMOIb30BaHUH BaKHEHIIMX OPraHUYECKUX BEIECTB B OBITY
Y TIPaKTUYECKOM IeATEeIbHOCTH YEJIOBEKa;
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c(OpMHPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHATHH, YCTaHABINUBATh UX
B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIME MOHATUS IPHU ONMUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN HCHOJb30BaTh XUMHUYECKYIO CHMBOJMKY [UIsl COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) GOPMYIT OpraHUYECKUX BEIIECTB
U YpaBHEHUM XMMHUYECKUX pPEaKUUH, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OPIaHMYECKUX BEILECTB
JUISL WJUTFOCTPALMU MX XMMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh NPUHAICKHOCTb W3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 HX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY KJIAacCy/TpyIIe COEIMHEHUN
(YrneBomopoabl,  KHUCIOPOA U a30TCOAepXkalllhe COCOUHEHHS, BBICOKOMOJEKYISIPHBIC
COCIMHEHUS), NlaBaTh MM Ha3BaHUS 1o cuctemarndeckor Homenkmarype (IUPAC), a rtaxxke
MPUBOAUTH TPUBHAIbHBIE HA3BaHUS OTACIIBHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIUIIEH,
alleTUICH, STWICHIIMKONb, TIWUEPUH, (eHOod, (OpMaibAETHll, aleTalbIeTHl, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, OJIEMHOBAsl KUCJIOTAa, CTEapUHOBAas KHUCIIOTa, TIIOKO3a, (PYyKTO3a,
KpaxmaJ, eJUII0103a, [JIMLHH);

c(hOpPMUPOBAHHOCTh YMEHHS OMNPEHCNATh BHUAbBI XUMHYECKOH CBA3M B OpPraHUYEeCKUX
COEIMHEHUX (OMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemectB A. M. BytiepoBa st 00bsSCHEHHsI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUECKUE
CBOMCTBAa THUIHMYHBIX MPEACTABUTENCH pa3IMYHBIX KIACCOB OPraHMYECKHX BELIECTB (METaH,
9TaH, STWJICH, MPOINMJICH, ameTwWieH, Oyraawen-1,3, MerwnOyraauen-1,3, OeH30i7, METaHOIN,
9TAHOJ, STUJICHIIIUKOIb, IIHIEPUH, (PEHOIN, alleTalbIeru, MypaBblHasl U yYKCYCHasl KUCIIOTHI,
IJII0KO3a, Kpaxmall, LIeJUII0JI03a, AMHUHOYKCYCHAasi KHCJIOTa), WIUIIOCTPUPOBATh TI'€HETUYECKYIO
CBA3b MEX/1Y HUMHU YPAaBHEHUSIMU COOTBETCTBYIOLIUX XMMUUYECKUX PEAKLMM C UCIOIb30BaHUEM
CTPYKTYPHBIX ()OPMYT,;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOYHUKU YIJIIEBOAOPOAHOTO CHIPbs (HE(TH,
IPUPOJHBINA ra3, yrojib), CIOCOOBI UX MEepepabOTKH M MPAKTUYECKOE NPUMEHEHUE IPOIYKTOB
nepepabdoTKu;

c(hOpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCIEHUS 110 XUMUYECKUM YpaBHEHUSAM (Macchl,
00bEMa, KOJMYECTBA HCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKIUH IO H3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHUH BIa/eTh CUCTEMOW 3HAHMH 00 OCHOBHBIX METO/aX Hay4yHOTO
MO3HAHMS, MCIONb3YEMBbIX B XUMHUHM TPU H3YYEHUU BEUIECTB U XHUMHUYECKHX SIBJICHUI
(HabmioneHne, M3MEpeHHe, OKCIEPUMEHT, MOJIEIMPOBAaHUE), HCHONb30BaTh CHCTEMHbIE
XUMHUYECKHE 3HAHUS JJIs1 IPUHSTHS PEIIEHNH B KOHKPETHBIX KU3HEHHBIX CUTYalIUsX, CBI3aHHBIX
C BEILIECTBAMHU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUU COOOAATh TMpaBUia TOJIH30BAHUS XHUMHYECKOW TMOCYIOW U
n1abopaTopHbIM 000pyIOBaHHEM, a TaKXKe MpaBHUia OOPALIeHUs ¢ BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBHIOJHEHUIO JIJAOOPATOPHBIX XUMHUUECKHUX OIMBITOB;

c(OpMHPOBAHHOCTh YMEHUM IUIAHUPOBaTh W BBHIMNOJHATH XHMUYECKMH SKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE ITHJIEHA U U3y4YEHHE €ro
CBOWCTB, KaueCTBEHHbIE pPEAaKIMM OpPraHMYEeCKUX BEIIECTB, JI€HAaTypalus OeIKoB IpHu
HarpeBaHUM, I[BETHbIE PEAKI[MU OEJKOB) B COOTBETCTBUHU C NMpaBUJIAMHU TEXHUKHU 0€30IaCHOCTU
npu OOpallleHuu ¢ BeleCTBAMU M Ja0OpaTOpHBIM OO0OPYIOBAaHUEM, MPEACTABIATH PE3yIbTaThl
XUMHYECKOTO SKCIIepUMeHTa B (GopMe 3alucH YpaBHEHUN COOTBETCTBYIOIIMX pEAKIU u
(bopMyIHpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIIBTATOB;
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c(OPMHUPOBAHHOCTh YMEHMH KpPUTHUECKH aHAIM3MPOBATh XHMHUYECKYI0 HH(OpMAIHUIO,
MOJIY9aeMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpelicTBa MaccoBOi mHpopmanmu, IHTepHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHHH COONMIONaTh MpaBWiIa JKOJIOTHYECKH  IeJIeCO00pa3HOro
noBe/eHUsT B OBITY U TPYAOBOH JESATENBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3/I0pOBbS U
OKpY’Karolllell IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS Ha JKHUBBIE OPraHU3MBbI
onpeAeNEéHHBIX OpPraHUYeCKUX BELIeCTB, MOHMMas cmbica nokazarens [I/JIK, noscusats Ha
IpUMepax CrocoObl YMEHBIICHHUS U MPEJOTBPAILCHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEeKa;

Ui OOydYaroUIMXCsl C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3I0POBBS: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX TOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKHUX SBJICHHUIA;

JUIS CJETIBIX W CJIA0OBUASIIMX OOYYarOIIUXCS: YMEHHE HCIOIb30BaTh PEIbe(PHO-TOUCUHYIO
cucreMy o6o3HadeHui JI. bpains o 3anucu XuMu4eckux GopMyi.

11 KJIACC
[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh IPEJCTABICHUN: O XMMHYECKOW COCTABIISIONICH €CTeCTBEHHO-HAy4YHOM
KapTUHBl MHpA, POJIM XMMHMM B MO3HAHUU SIBJICHUM MPHUPOJIbI, B GOPMUPOBAHUM MBIIIJICHUS U
KYyJABTYpbl JIMYHOCTH, €€ (YHKIMOHAIHHOW TPAaMOTHOCTH, HEOOXOAMMOM sl pelieHus
IPAKTUYECKUX 3aJad M HIKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3I0pPOBBI0 M
IPUPOTHON Cpene;

BJIaJICHUE CUCTEMOI XMMHUYECKUX 3HAHUMN, KOTOpasi BKJIFOYAET: OCHOBOIIOIATAIOUINE [TOHATHS
(XMMHUYECKUH 3JIEMEHT, aTOM, M30TOTI, S-, P-, d- 3IEKTPOHHBIC OPOMTAIH ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBI OOBEM, BaJEHTHOCTb, D3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKasi CBsA3b (KOBaJleHTHAs, MOHHAs, MeTalIM4ecKasi, BOJOPOJHAs), KpUCTaJIMYecKas
pemérka, TUNBl XUMHYECKMX  pPEaKIMi, pacTBOp,  JIEKTPOJIUTHI,  HEDIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHUMHUYECKOU
peakuuy, XHMHYECKOE paBHOBECHE); TEOPHUM M 3aKOHbI (TEOpHsl DJIEKTPOIUTUYECKOU
JqUccouuanuu, nepuoandeckuit 3akon J[. Y. MenjeneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHMs U IPEBPALIEHUS SHEPruU MPU XUMHUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PDEHUECKHME 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMAaHMS
IPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKUX SBJICHUH, ()aKTOJOTUYECKUE CBEIACHHS O CBOMCTBAX,
cocTaBe, MOJNyYeHUH U 0e30MacHOM MCIIOJb30BAHUN Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JIESATEIbHOCTH YEIOBEKa;

c(hOpMUPOBAaHHOCTh YMEHUH BBISABIATH XapaKTEpHbIE MPU3HAKK MOHSATHHA, yCTaHABINBATh MX
B3alIMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MIPU ONUCAHUU HEOPraHUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHUN HCIHOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIsl COCTaBJICHHS
dopMyn BELIECTB M ypaBHEHMH XHMHYECKHMX peakluil, CHUCTeMaTn4ecKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTIENBHBIX HEOPraHWYECKUX BEIISCTB (yrapHbld Tas,
YIJIEKUCIIBIA a3, aMMMakK, rani€Has HW3BECTb, HErall€Has W3BECTb, NUTHEBAs COAA, NMUPUT U
ApyrHe);

c(OpMHPOBAHHOCTh YMEHHUI ONpPEAENATh BAJEHTHOCTb U CTENEHb OKHUCIEHUS XMMUYECKHUX
AJIEMEHTOB B COEIMHEHMIX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKOU CBsI3U (KOBaJleHTHAsl, HOHHA,
MeTaJuIn4YecKasi, BOJOPOJIHAs) B COCIUHEHHUSX, TUI KPUCTAJUIMYECKOM pPEHIETKH KOHKPETHOTO
BElIeCTBa (aTOMHasi, MOJIEKYJspHas, WOHHAasl, MEeTaJUIM4yecKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHUUYECKUX COETUHEHMI;
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c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIWBATh MPUHAIICIKHOCTh HEOPTAHUYECKUX BEIIESCTB IO
UX COCTaBy K OIpeneiaEHHOMY KJacCy/TpyIie COeIWHEHUH (IPOCThIe BELIECTBA — METAJUIbl U
HEMETAJLIbI, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIC THIPOKCHIBI, COJIH);

c(hOpMUPOBaHHOCTh YMEHHI pacKpbIBaTh CMbICH Neproanydeckoro 3akona J[. M. Menneneena
U JICMOHCTPHUPOBATh €ro CHCTEMAaTH3UPYIOUIYI0, OOBSCHUTEIBHYI0O U TPOTHOCTHYECKYIO
bynxumn;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
aneMeHToB 14 mnepuonoB Ilepuogmyeckoid cuctembl Xxumuyeckux smemeHToB . U
MeHieneeBa, WCIONb3YsS MOHITHS «S-, P-, O-37€KTpOHHBIC OPOUTAIN», «IHEPreTUUCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XHWMHUYECKHUX OHIIEMEHTOB M HX
COCIMHEHUH 110 nepuoaaM U rpynnam llepuogndeckoi cucreMbsl XUMHYECKUX ieMeHToB [1. 1.
Menpeneena;

c(hOpMUPOBAaHHOCTh YMECHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE I'€HETHUECKOU
CBA3M MEX]ly HEOPraHMYECKUMHU BEIIECTBAMH C IOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUil;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DHUIIMPOBATE XUMHYCCKHE PEAKIMH TI0 Pa3IUIHBIM
npu3HaKkaM (YUCIy U COCTaBy pEarupyroliuxX BELIECTB, TEIIOBOMY 3(PQeKTy peaxiuu,
M3MEHEHUIO CTETICHCH OKUCIICHHS YJIEMEHTOB, 00OPaTUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISITh YPAaBHEHUS PEAKIUI pa3IMYHBIX THUIIOB, MOJIHBIE U
COKpalI¢HHbIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHa, YYMUTHIBAas YCIOBHUS, MPH KOTOPBIX 3TH
peakuu UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIIUHU, TTOATBEPIKIAAOIINE KAYCCTBCHHBIA COCTAaB
pPa3IMYHBIX HEOPTAHMYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM YTEM HOHBI, IPUCYTCTBYIOLIUE
B BOJIHBIX PacTBOpPaX HEOPTAHHUYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYHIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCa ATUX PEaKIIUil;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTH CKOPOCTH XHWMHUYECKON pEeaKIHH OT
pa3sTUYHBIX (AKTOPOB; XapakTep CMEMICHHS XWMHUYCCKOTO PABHOBECHSI B 3aBHCHMOCTH OT
BHelHero Bozzeiictus (npuHnumn Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKHE TMPOIECCHI, JIeKAIIHNE B OCHOBE
MPOMBILIUICHHOTO TIOMYy4YeHHUS] CEPHOM KHCIOTHI, aMMHakKa, a Takke C(HOpPMUPOBAHHOCTh
MpeACTaBIeHU 00 OOMUX HAyYHBIX MPUHIMIIAX M SKOJOTUUYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOUTH BBIUUCIEHUS C UCTIOIB30BAHUEM TTOHATHS «MacCOBast
JIOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN T'a30B MPH XMMHYECKUX PEAKIUSIX, MACCHI
BEIECTBA WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OTHOTO
U3 YUYaCTBYIOIIMX B PEAKIUHM BEUIECTB, TEIJIOBOrO 3(dekTa peaknuu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MaCChI BEIIECTB, MIPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAaHHOCTh YMEHUH COOMIOAATh MpaBHUiia TONH30BAHUS XUMHUYECKOH Mocylnoi u
nmabopaTopHBIM 000PYIOBaHHUEM, a TAK)Ke MpaBHUia OOPAIICHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMHUECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBIMOJHATH XUMHYECKUH OKCTICPUMEHT
(paznmokeHre TEPOKCHAA BOJAOpPOJAa B TPUCYTCTBUHM KaTalu3aropa, OMNPEICIICHHUE CPEIbl
PacTBOPOB BEIIECTB C TTOMOIILI0 YHUBEPCATLHOTO WHIUKATOPA, BIUSHUE PA3IUIHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKON pPEaKINH, peakllud MOHHOrO OOMEHa, KayeCTBEHHBIC PEaKIUU Ha
cynbdar-, kKapOoHaT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, PEIICHHE DKCIEPUMEHTATBHBIX
3a7a4 no TeMaM «Mertamibl» U «Hemeramibl») B COOTBETCTBUM C MPAaBHIAMHU TEXHUKU
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0e30macHOCTH MpHU OOPAIICHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHUEM, NPEICTABISATH
pe3yabTaThl XMMHYECKOTO SKCIEPHMEHTa B (OpME 3aliCH YPaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIBTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMALHIO,
NOJY4aeMyl0 M3 pa3HBIX HMCTOYHHUKOB (CPEACTBa MAacCOBOM KOMMYHHKanuu, HWHTEpHET U
ApYTHX);

c(OPMHPOBAHHOCTh YMEHHH COONIONATh MpaBUiIa JKOJIOTHYECKH  IeJIecO00pa3HOro
HOBE/ICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B LEJNAX COXPAHEHHS CBOETO 3JI0POBBS H
OKpYXKarollel MPUPOTHON Cpenbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS Ha KHUBBIC OPraHU3MbI
OIpeneEHHBIX BEIIECTB, MOHUMas cMbIca nokasatenst [1/IK, moscHATh Ha mpuMepax crocoOs
YMEHBIICHUS U MPEJOTBPALICHNUS UX BPETHOTO BO3CHCTBUS HAa OPTaHU3M YEJIOBEKa;

Uil 00yYalomMXcsi C OrPaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBS: YMEHHE IPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUISL CIIETIBIX M CIa0OBHAALIMX OOYYarolIMXCS: YMEHHE HCIIONb30BaTh Peabe(HO-TOUCUHYIO
CUCTEMY 0003HaueHU JL Bpaiins JUTSt 3aucu XUMHUYECKHUX hopmy.

17



TEMATUYECKOE IINIAHUPOBAHHUE 10 KJIACC

KosanuecTBo yacoB DJIeKTPOHHbIE
N HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl K I (ppoBnie)
/i pa3a porp Beero OHT%O.HLHLIC paRTﬁnquKne 0GpazoBaTEIBHbIC
padoThI padoThI pecypebi
Paznen 1. TeopeTuueckne 0CHOBbI OPraHMYecKOil XUMHHU
11 [Ipeamer opranndeckoil XuMuu. Teopust CTPOCHUS 3 bubnuorexa LIOK

' opranuveckux coepunenuii A. M. Bytieposa https://myschool.edu.ru/
Wroro no pazgeny 3

Paznea 2. YuieBogopoabl

2.1 [IpenenbHbIe yIIIEBOAOPOIBI — AJKAHBI 2 bubmorexa LHOK
' pel YHICBOROPO https://myschool.edu.ru/
HenpenenbHbie yriieBOOOPOABI: aTKEHbI, aJIKaIUCHBI, bubnuorexa [IOK
2.2 6 1 .
QJIKWHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 Apomarndeckue yrieBoI0pOJIbI 2 https://myschool.edu.ru/
[IpuponHble HCTOYHUKH YITIEBOJOPOJOB U UX bubmuotexa [IOK
2.4 3 1 .
nepepadoTka https://myschool.edu.ru/
Wroro mo pazneny 13

Pasznea 3. Kuciopoaconep:kamnue oprannieckue coeJMHHEHUs

bu6moreka [IOK
> Crmpret. Genor 3 https://myschool.edu.ru/
bu6mmoreka [IOK
3.2 Anpaeruasl. Kapoonobie kucaoTsl. CiokHbIE 3QHUPHI 7 1 https://myschool.edu.ru/
3.3 VrneBosl 3 1 bu6moreka [IOK

https://myschool.edu.ru/
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Hroro no pazneny

13

Pa3nen 4. Azorcone

AKalmme OPraindeCKue COCAMHCHUSA

4.1 AMuHbl. AMHHOKHACIIOTEL. beku

3

bubmuoreka [IOK
https://myschool.edu.ru/

Hroro no paszaciny

3

Pasneu S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS

bubmuoreka [IOK
5.1 [Tnactmaccel. Kayayku. Bonokna 2 1 https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3
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11 KJIACC

KoJsimuecTBo yacos DJIEKTPOHHbIE
Ne IIpakTu (madposbie)
n/n HaumeHnoBaHmue pa3aejaoB U TEM IPOrpaMmabl Beero K()]-[Tpﬁo,m,]-[[,]e qecKie 06pa30BaTeJII>HLIe
paboTH! paGoThI pecypcbl
Pasnen 1. Teopernueckne 0CHOBbI XUMUH
Crpoenue aromMoB. [lepronnyeckuii 3aKOH U BuGnorexa [IOK
1.1 [Tepuoguueckas cucrema XuMU4eCKux 3nemeHToB /. 1. 3 .
https://myschool.edu.ru/
MenneneeBa
bubmuoreka [IOK
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIEeCTB 4 https://myschool.edu.ru/
bubmuoreka [IOK
1.3 XUMHYECKUE PEaKIIUU 6 1 1 https://myschool.edu.ru/
bu6muoreka [IOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumms
bub6moreka [IOK
21 Meramer 6 1 https://myschool.edu.ru/
bubmnoreka [IOK
2.2 Hemeramnst 9 1 1 https://myschool.edu.ru/
2.3 CBs3b HEOPraHNYECKUX U OPraHUYECKNX BEIIECTB 2 1 bubmorexa LOK
: p p m https://myschool.edu.ru/
Uroro no pazneny 17 butmorexa LIOK

https://myschool.edu.ru/

Pazgen 3. Xumusa u

KN3Hb

3.1

XUMHUS U KU3Hb

4

bub6moreka [IOK
https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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