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MHNOACHUTEJIBHASA 3ATINCKA

[IporpaMma mo XMMUM Ha YpPOBHE CpegHEro ooOmero obOpa3zoBaHus pa3paboTaHa HAa OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpaszoBanuu B Poccuiickoit Penepanmmy,
TpeOOBaHM K pe3ynbTaTaM OCBOCHHA (pelepaabHON 00pa30BaTENbHON MPOTpaMMBI CPEIHETO OOIIEro
obpazoBanust (POIT COO), mpencrasieHHbix B DenepaibHOM TOCYAapcTBEHHOM 00pa3oBaTeIbHOM
crarnapre COO, ¢ yuérom Konnennuu npenogaBanus yaeOHOT0 npeaMera « XUMUsh B 00pa30oBaTeIbHbIX
opranmzanusx Poccuiickort demepamnun, peaqu3yONIAX OCHOBHBIE 00pa30BaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX MoJ0KeHui «CTpareruu pa3Butus Bocrutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roga» (Pacmopspkenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOZ0OB K pa3paboTke MporpamMMbl MO XHUMHH, K OIpPEAeNIeHHI0 0OIIel cTpaTreruu
00y4eHus1, BOCTIUTAHHS U Pa3BUTHs 00yUaroIuXcs cpeicTBaMu yueOHoro npeaMeTa «Xumus» st 10—11
KJaccoB Ha 0a30BOM YPOBHE COCTaBWIM KOHHeNTyaibHble monoxenus @OIroC COO o
B3aUMOOOYCJIOBIIGHHOCTH LIEJIeH, COAEp)KaHMs, pe3ylbTaToB OOydeHUs M TpeOOBaHWH K YpPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pa3zoBaHHe, MOTy4aeMOE€ BBIMTYCKHHKaMH 0011eo0pa3oBaTeIbHON OpraHu3aiii,
SIBIISIETCS. HEOTHEMIIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILIAIOIIUM ITANIOM pean3annun
Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYIIMX ILEJIOCTHOW CHCTEME
XHUMUYECKOro 00pa3oBaHMs. JTH IIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB HPUPOIBL, (HOPMHPOBaHUS
MHUPOBO33pEHHS M OOIIEH KyJIbTYpHl YEJIOBEKa, a TAKXKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOMICHUS K
CBOEMY 37I0POBBIO U IPUPOTHOH cpene. Peanu3yercst xumuueckoe o0pazoBaHne 00yyaromuxcsi Ha ypoBHE
cpeaHero oouiero o0pa3oBaHUs CPEICTBAMU YUEOHOTO MpeaMeTa « XUMUs», COIEpKaHUe U TOCTPOCHHUE
KOTOPOTO ONpEACIeHbl B MPOrpaMMe MO XUMHU C YYETOM CHEUM(UKH HAyKH XUMHHU, €€ 3HAUYCHUS B
MO3HAHUH MIPUPOABI U B MaTepHAIBbHON KU3HU OOILECTBA, a TAKXKe ¢ YIETOM OOMIMX LieIed U MPUHIHIIOB,
XapakTepPU3YIOLINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpefHero odmero obpasoBaHus B Poccuiickoit
depepanuu.

XuMHS Kak JJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HIpaeT oco0yi0 pojib B COBPEMEHHOU
UMBWIN3AIMHA, B CO3JaHMHM HOBOW 0a3bl MarTepualibHOW KyJibTypbl. OHAa BHOCHUT CBOW BKIIAJ B
(hopMupoBaHUE pAIOHAIEHOTO HAyYHOTO MBIIUICHUS, B CO3JaHUE IIEIOCTHOTO MPEACTaBICHUS 00
OKpYKaoIeM MHpe KaK O eIWHCTBE MPUPOJIBI U YEIOBEKa, KOTOpOe OPMUPYETCS B XMMHUU Ha OCHOBE
MMOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYIKAIOIIETO MHpPA, OCO3HAHHS B3aUMOCBS3H MEXIY CTPOSHHEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMH OOJIaCTSIMH MTPUMEHEHHSI.

TecHO B3aMMOJICICTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMHS CTaJla HEOThEMIIEMOU 4acThIO
MHPOBOH KyJIBTYpbI, HEOOXOAUMBIM yCIIOBHEM YCIIEIIHOTO TPYAa M XU3HU KKIOTO UYieHa OOIIecTBa.
CoBpeMeHHast XMMHS KaK HayKa CO3U/IaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHIA HAallpaBJIeHa Ha PelleHe
I00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UEIOBEYECTBA — CHIPHEBOW, YHEPTETUYECKOH, MHUIIEBOH,
IKOJIOTHYECKON OE30MTaCHOCTH M OXPaHbI 3J0POBBSI.

B cooTBercTBHE ¢ 00IMMH IENSMHU U IPUHIIUIIAME CPETHETO OOIIEro 0Opa3oBaHUs COAEpIKaHUE
npeameta «Xumus» (10—11 kmaccrl, 6a30BBIN ypOBEHb N3YUEHUS) OPUESHTHPOBAHO IPEUMYIIICCTBEHHO Ha
OOIIEKYIBTYPHYIO MTOATOTOBKY OOYYAIOIIHXCS, HEOOXOAUMYIO UM JIJIsi BRIPAOOTKH MHUPOBO33PCHUCCKHX
OpPHEHTHPOB, YCHEITHOTO BKJIIOYEHHS B JKMU3Hb COIIMyMa, MPONOJDKEHHS OOpa3oBaHUS B Pa3IMIHBIX
00J1acTAX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XHMHUEH.

Cocrapnsionme IpeaMera «XuMHS» SBISIOTCS 06a30Bble Kypchl — «OpraHnndeckas XUMUS) H
«OO0m1ast 1 HeOpraHu4eckass XUMUS, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOI HAyKH: CUCTEMa 3HAHWI 110 HEOPTaHWYECKOW XUMHUH (C BKIIOYCHHEM 3HAHUN U3 OOIIeH XUMUH)
U opraHnyeckor xumun. PopMupoBaHe TaHHOW CHCTEMBI 3HAHUH MTPU U3YUEHHUH ITPeIMETa 00ECTIeYUBAET
BO3MO’KHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3us BENIECTB HA OCHOBE OOIINX MMOHATHI, 3aKOHOB U TEOPHI
XUMHH.

CrpyKTypa coaepkaHus KypcoB — «Oprannueckas xumusi» u «O01as 1 HeoOpraHudeckasi XUMUs)
chopMHpOBaHa B MpOrpamMMe Mo XUMHHU Ha OCHOBE CCTEMHOTO ITOIX0/a K M3YUYEeHHUI0 yueOHOTro MaTepraa



U 00yCIIOBJICHa MCTOPUYECKHM OOOCHOBAaHHBIM Pa3BUTHUEM 3HAHUM Ha ONpPEAETIEHHBIX TEOPETUYECKUX
ypoBHAX. Tak, B Kypce OpraHMYeCKOM XWMHUH BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHYECKOH
TEOpUHU CTPOECHHSA OPraHUYECKHUX COCAVHEHUH, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX M IJIEKTPOHHBIX
NpEeACTaBICHUH O CTPOCHUH BewecTB. CBeneHus 00 U3y4aeMbIX B Kypce BELIECTBaX NAOTCSA B Pa3BUTHH
— OT YIJIEBOJOPOOB 10 CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX COEAMHEHUH. B Kypce oprannieckoil XuMuu
MIOJIy4al0T pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs IE€pPBOHAYAJIbHbBIE
MIPEICTABICHUS O XUMHUYECKON CBSA3H, KJIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEIECTB OT X CTPOEHUS, 0 XUMUYECKON peakIny.

ITox HOBBIM yrJIOM 3peHUs B npeamere «XuMus» 0a30BOr0 ypOBHS pacCMaTPUBAETCS] U3yUCHHBIN
Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs TEOPETHUECKUM MaTepuan U (aKTONIOTHUECKHE CBEIEHUS O
BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOILas 1 HEOPraHWYecKass XUMUSI»
o0yyarommmMcss IPEAOCTABIAETCS BO3MOXHOCTb OCO3HATh 3HAYEHHE IEPUOJUYECKOTO 3aKOHA C
00IIEeTEeOPETHUECKUX U METOJ0JI0IMIECKUX O3UIUH, TITy0sKe MOHATh HCTOPUYECKOE U3MEHEHHE (HYHKIUIHI
3TOTO 3aKOHA — OT 0000MmIaroMIeH 10 OOBIACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cuctemMa 3HaHUM O BaKHEWINMX BEILIECTBaX, WX COCTaBe, CTPOCHUH, CBOMCTBaX U
MPUMEHEHNH, a TaKkXKe O XUMHYECKHX PpEeaKIHUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHHS
norosHsAeTcs B Kypcax 10 u 11 xmaccoB ajeMeHTaMHu COAEpKaHuUsl, UMEIOIINMH KyJIbTyPOJIOTHIECKUH U
MIPUKIIAIHON XapakTep. DT 3HAHUA CTIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMUH C IPYTHUMHU HayKaMH,
pPacKpbIBalOT €€ poJib B TMO3HABATEIBHOW M MPAKTUYECKON MEATENIbHOCTH YeNOBeKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBRKECHUS K MTPOIIECCY TBOPUECTBA B 0OJIACTH TEOPHH U MPAKTHICCKUX MPHUIOKECHUIN XHMUH,
MIOMOTAIOT BBIMYCKHUKY OpPHUEHTHPOBATbCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IpoOIeMax,
CBSI3aHHBIX C XUMHEH, KpUTUIECKU OCMBICIIMBATh MHPOPMAIHIO U IPUMEHSTH €€ JUIsl MTOTIOJIHEHHS 3HAHUH,
pelIeHNs] HHTEIUIEKTYalIbHbIX U SKCIEPUMEHTAIBHBIX HCCIeI0BaTeNbCKUX 3a1a4. B nienom coxepixanue
yueOHOro TpeaMeTa «XWUMHsS» JaHHOTO YpPOBHS HM3YYEHHUS OpPHUEHTUPOBAaHO Ha (opMupoBaHue y
00yYarommxcsi MHPOBO33PEHUYECKOH OCHOBBI sl TOHUMaHUS (WIOCOPCKHX WAEH, TaKUX Kak:
MaTepHaibHOE SIUHCTBO HEOPTaHUUECKOTO U OPraHUYeCKOr0 MHUpPa, 00YCIOBICHHOCTh CBOWCTB BEILIECTB
UX COCTaBOM M CTPOEHHMEM, I03HABAEMOCTb MPHUPOIHBIX SBIEHUH MyTEM SKCIEPUMEHTa U PELICHHS
NPOTUBOPEUNI MEXITy HOBBIMU (PaKTaMH M TEOPETHYECCKUMH NPEANIOCHUTKAMH, 0CO3HAHUE POJIM XUMHH B
PEIICHUN SKOJOTHUECKUX MpoOieM, a Takke mpodiieM cOepekeHUs] IHEPTETUIECKUX PECYPCOB, CHIPHS,
CO3/1aHUs HOBBIX TEXHOJIOTUI U MaTEpUaNoB.

B mnnane pemeHus 3amad BOCHHUTAHHS, Pa3BUTHS M COLMAIHM3ALUM OOYYaIOUIMXCSl TPUHSTHIE
IporpaMMoOi MO XUMHHM TIOAXOAbI K ONpPEICJICHUIO COAEp)KaHMA U TOCTPOEHHA IpeaMeTa
MpeaycMaTpuBaloT (POPMUPOBAHHE YHUBEPCATbHBIX YYeOHBIX ACHCTBHH, UMEIOMIMX 0a30BOEC 3HAUYCHUE
IUISl pa3IMYHBIX BHIOB JCSATENbHOCTH: PELIeHus MpoOiieM, OMCKa, aHaiuu3a u oopaboTku nHpopMmanuy,
HEOOXOIUMBIX JJsl NpUOOpEeTEeHHs OIbITa MPAKTHYECKOH W  HCCIeJOBaTENbCKON JIeSTeIbHOCTH,
3aHUMAIOLIEN BaKHOE MECTO B IO3HAHUHN XUMHH.

B mpaktuke mpemnomaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOTO 0OLIero oOpa3oBaHHWs, TaK U Ha
YPOBHE CpeOHEro oOuiero oOpa3oBaHUs, NMPH ONPEICICHUN COIACPKATEILHON XapakTePUCTUKHU Lenei
U3yYEHUs TNpPEeIMETa HaMpaBJI€HUEM IEPBOCTENEHHOM 3HAYMMOCTH TPAJUIUOHHO TPHU3HAETCS
(hopMHpOBaHNE OCHOB XMMHYECKOH HAayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH
JESATETLHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJNbTypbl. C METOAMYECKOW TOUYKHU
3peHus TaKOW MOJXOJ K ONPEACICHHIO LIeTIe N3yUeHNs IPEAMETA SBISAETCS BIIOJIHE ONPaBAAHHBIM.

CornacHo NaHHOHW TOYKE 3PEHUs IJaBHBIMU LEISAMHU HM3yYeHHs mpenMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1) sBISTIOTCS:

* (QopmmpoBaHHE CHUCTEMbl XUMHYECKHX 3HAHWH KaK BAKHEHINIEH COCTAaBISAIONIEH €CTeCTBEHHO-
Hay4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH J€XaT KIIOYEBbIE MOHATHUS, (yHIaMEHTaJIbHbIE
3aKOHBI U TEOPUHU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOSHHE Y TIOHNUMAHUE CYIIIHOCTH JOCTYITHBIX
00001IEeHNH MHUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHME C HCTOpPHEH HUX DPa3BUTUSA U
CTaHOBJICHUS;
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* (dopMHpOBaHHE W pa3BUTHE NPEACTABICHUA O HAYYHBIX METOJaX II03HAHMS BEIECTB U
XMMUYECKUX pEeaKiuid, HEOOXOOUMBIX Ul MpUOOpEeTeHHs YMEHHUH OpHUEHTHUPOBATHCS B MHUPE
BEIIECTB U XMMUYECKUX SIBICHUH, HIMEIOIINX MECTO B IPUPOJAE, B IPAKTHYECKOH U ITOBCEIHEBHON
KHU3HH;

® pa3sBUTHUE YMEHUH M CIIOCOOOB JCSITEILHOCTH, CBS3aHHBIX C HAOJIOACHHEM U OOBSICHEHHEM
XHMHYECKOTO DKCIIEPUMEHTA, COOII0IEHIEM TpaBmIl 0€30IacHOT0 00OpAIlICHHs C BEIIECTBAMH.

Hapsny ¢ aTum, copepikarenbHas XapaKTepUCTHKA IIeNIeH 1 3a/1a4 U3yUeHUs MTPeIMeTa B IPOrpaMmme
[0 XMMHHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH NPHOPUTETAMH B CUCTEME CPEIHETO
obmero oOpazoBanus. CeromHs B NpENOAaBaHNM XUMHH B OOJBIICH CTENEHH OTAAETCA MpeNroyYTeHUE
MPAKTUYECKOW KOMIIOHEHTE cojaepKaHHus OOy4YeHMs, OPHEHTHPOBAaHHON Ha IMOJATOTOBKY BBIITYCKHHKA
001meo0pa3oBaTeNbHON  OpraHu3aluy, BIAACIOUIETO HE Ha0OpPOM 3HaHWK, a (QYHKIMOHAJIBLHOM
rPaMOTHOCTBIO, TO €CTh CIIOCO0AMH W YMEHUSIMU aKTHBHOTO TOJYYCHHS 3HAHWUU M MPUMEHEHUS HX B
peanbHOM KU3HM JJIs pEIICHHS MPAKTHUECKUX 3a/1a.

B cBs13U ¢ 9TUM NpU HU3YUCHUH TIPEAMETA « XUMHUSD TOMUHHUPYIOIIeE 3HAYCHNE MTPUOOPETAIOT TAKKE
LENU | 3371a49H, KaK:

ajanTanus oO0yYarolmUMXCcs K YCIOBUSAM JAWHAMHYHO PAa3BHBAIONICTOCS MHpa, (OpPMUPOBAHUE
UHTCUICKTYaIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa3oOBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITEIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HCHHBIX CHTYallUsIX, CBA3aHHBIX
C BEIIECTBAMH U MX MPHUMCHECHHUEM;

(hopMupoBaHuEe y OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHINH), MMEIOIINX
YHHUBEPCAITBHOE 3HAUCHHE JUUISl PA3IIMUHBIX BUJIOB JESITEIBHOCTH: PELICHUS MPOOIIeM, TIONCKA, aHAIN3a 1
00paboTKH WHPOPMAIINK, HEOOXOIUMBIX ISl IPUOOPETEHUS OMBITA ACATCIBHOCTH, KOTOpas 3aHHMaeT
BaXHOC MECTO B IMO3HAHWU XHMHUH, & TaKXKe U1 OINCHKH C TO3MIUA 3KOJIOTMYEeCKOH 0e30MacHOCTH
XapakTepa BIUSHHUS BEIECTB U XUMUYESCKUX MPOIIECCOB HA OPraHU3M UelIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TI03HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYalbHBIX W TBOPYECKUX CIMOCOOHOCTEH
00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSTENIFHO MPHOOPETaTh HOBBIC 3HAHUSI TI0 XMMHUHU B COOTBETCTBUH C
KU3HEHHBIMH TIOTPEOHOCTSIMU, HCIIOJIH30BATh COBPEMEHHbBIE HHPOPMAIIMOHHBIC TEXHOJIOTUH JIJISI TIOUCKA
¥ aHan3a y4eOHOHM 1 HayIHO-TIOMYJISIpHON HH(POPMAaLIMK XUMHUYIECKOTO COJePKAHMNS,

dbopMmupoBaHWE W pPa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBINUICHHSI,
HaOFOIATeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJIUMBI, B YACTHOCTH, MPH
IJITAaHUPOBAHUH U IMTPOBECACHUN XUMHUYCCKOI'O OKCIICPUMCHTA,

BOCIIUTAaHUE y OOyd4arommuxcsi yOexXIEHHOCTH B T'yMaHHCTHYECKON HANpaBICHHOCTH XWMHUH, €€
BayKHOU poJin B pCUICHUU rI100aJIbHBIX HpO6HeM paoroOHaJIbHOT'O IMPUPOJOINOJIb30BaHUA, IMOIIOJIHCHUA
9HEPTEeTHUECKNX PECYPCOB W COXpaHEHHs MPUPOJHOTO DPaBHOBECHS, OCO3HAHUS HEOOXOJAUMOCTH
0epe’KHOTO OTHOIIEHHS K MPUPOJIE U CBOEMY 3I0POBBIO, a TaKKe NMPHUOOPETEHHsSI OIbITA HCIOIb30BaAHMS
IMMOJTY4YCHHBIX 3HAaHUH JJId IIPUHATHA T'PaMOTHBIX pCHICHI/Iﬁ B CUTyaluidX, CBA3AaHHBLIX C XMMHWUYCCKUMHU
SABJICHUSAMMU.

B yueOHOM 1utaHe cpemHero obmero o0pazoBaHus MpeaMeT «XUMUs» 0a30BOT0 YPOBHS BXOAUT B
COCTaB MpeaMeTHOH 0bnacTn «EcTecTBeHHO-HAyUHBIE IPEIMETHI».

OOmiee ynciao 4acoB, OTBEACHHBIX JUIA M3YyYEHHs] XMMHH, Ha 0a30BOM YPOBHE CpeJHero oOIiero
o0pazoBanus, coctaBisieT 68 uacos: B 10 kiacce — 34 waca (1 vac B Hezenmto), B 11 knacce — 34 gaca (1 yac
B HEJICTIO).



COJEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHMYECKAS XUMUSA

TeopeTuyeckue 0CHOBbI OPraHUYECKOIl XMMHUU

IIpeameT opranudeckoil Xxumuu: € BOSHHKHOBCHHUE, PA3BUTHE M 3HAYCHUE B TOJYUYCHUU HOBBIX
BEIIECTB U MaTepHasioB. Teopusi CTpOCHHs OpraHuyecKkux coenuHeHni A. M. ByTiiepoBa, e€ oCHOBHBIE
noJjioxkeHust. CTpyKTypHbI€ (hOPMYJIbI OPIraHUYECKHUX BEIIECTB. ['oMoJiorus, n3oMepus. XuMU4IecKast CBS3b
B OPTaHUYECKUX COCAMHEHMSIX — OJUHAPHBIC U KPaTHBIC CBS3H.

[Ipencrarnenne o kiaccuUKaMKM OPraHUYECKUX BellecTB. HoMeHkmaTtypa OpraHu4ecKux
COCIMHCHUN (CHUCTEMaTHYeCKas)) W TPUBHUAIBHBIC HA3BAaHUS BAKHEUIINX TMPEACTaBUTENICH KIIACCOB
OpraHUYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIC METO/IbI U3yUEHUS BEIISCTB U MX MPEBPAICHUI: 03HAKOMJICHHE C 00pa3amMmu
OpraHUYECKUX BEIECTB U MaTepUAIaMH HA MX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIECTB,
HAOJIIOJICHUE M ONKCAHUE JCMOHCTPAIIMOHHBIX OINBITOB IO MPEBPALICHUIO OPTaHUYCCKUX BEIIECTB MPH
HarpeBaHuH (TUIABJICHHUE, OOYTJIMBAHUE U TOPCHHE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psall. MeTaH U 3TaH — IPOCTEHIITNE IPEICTaBUTEIN
QIKAHOB: (PU3UYECKUE U XUMHUECKUE CBOMCTBA (PEaKIIiK 3aMEIIEHUS U TOPCHHUS ), HAX0XK/ICHHE B IPUPO/IC,
MOJyYeHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN psAld. OTHICH U MPONWICH — MpOocTeUIIue
MPEICTABUTEIN  AJIKCHOB: (M3MUYECKME W XUMHUYECKHE CBOWCTBa (peakiuu TUIAPUPOBAHUS,
raJloreHUPOBAHUS, THIPATAllUN, OKUCICHUS U MIOJIMMEPH3allHH ), IIOTyYCHNUE U PUMEHEHHE.

Anxanuensl: OyTtamues-1,3 u MeTunOyTaaueH-1,3: cTpoeHue, BaKHEHIINEe XUMUYECKHUE CBOWCTBA
(peakuus nonumepusanun). [lonyyeHrne CHHTETHYECKOTO KaydyKa 1 PE3UHBIL.

AJKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKHH psAl. ANETHWICH — MPOCTEHIIni
MPEICTaBUTEIh AJIKHHOB: COCTaB, CTpOeHHe, (QU3NYEeCKHe W XUMHUYECKHE CBOMCTBAa (peaxiuu
TUAPUPOBAHMUS, TAIOTEHUPOBAHUS, THPATAIIUHN, TOPSHHS ), IOTYICHNE U IPUMEHEHHE.

Apenbl. beHsom: cocrtaB, cTpoeHHe, (U3MUECKHE W XUMHYECKHE CBOHCTBa (peakiuu
TaJIOTEeHUPOBAHUS ¥ HUTPOBAHUS ), TOydYeHUE U IPUMEHEHue. 10/1yon: cocmas, cmpoerue, (husuieckue u
XumuyecKkue C80UCMBA (peakyuu 2al02eHUpPOBanUs U HUMPOBAHUs), NOJYYeHUue U HpUMeHeHUe.
Tokcu4yHOCTh apeHOoB. ['eHeTHUecKas: CBSI3b MEXIY YIJIEBOAOPOAAaMH, MPUHAUICKANMMHU K Pa3IU4YHbIM
KJIacCaM.

[IpuponHbie UCTOYHHUKH yTIEBOAOPO0B. [IpupoaHbiii ra3 u monytHeie HeTsHBIE Ta3el. Hed1h 1
e€ mpoucxoxaeHue. CrocoOBl TepepabOTKH  HedTH: TIEpPeroHKa, KPEKWHT (TEepMUUYECKUU,
KaTajguTH4decKkuil), muponns. [IpomykTsl mepepaboTku HepTH, UX MPUMEHEHHE B MPOMBIIIIICHHOCTH U B
ObITy. KaMeHHBIH yroiah 1 MPOAYKTHI €ro nepepadoTK.

OKCIIepIMeHTaIbHBIE METO/IbI M3yUEHHS BEIIECTB 1 UX MPEBPAIeHUN: O3HAKOMIIEHHE C 00pa3amMu
IJIacTMacc, KaydyKOB H pe3uHbl, Koutekumn «HedTs» u «Yromp», MOAETUPOBAHHE MOJCKYI
YTJIEBOZOPOJIOB U TAJOTCHOIIPOU3BOIHBIX, IMPOBEACHIE MPAKTHYCCKONW PabOTHI: MOMyUYCHUE ITHUIICHA W

U3Y4YEHHUE €r0 CBOUCTB.

Pacuérnble 3anaum.

Brluncnenns 1Mo ypaBHEHHIO XMMHYECKOW peakinuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM TPOAYKTa PEaKIHU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 HMCXOIHBIX
BEIIIECTB WJIM MPOAYKTOB PEAKIIMN).

Kuciopoacoaep:xanue oprann4eckiue coeJUHEHU s
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[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHON U 3TAHOJ: CTPOEHHE, (PU3NUYECKUE M XUMHUYECKHE
CBOHCTBa (peakUMH C AaKTUBHBIMH METaJUIaMH, TaJIOTCHOBOJOPOAAMH, TOpPEHHE), IpPHUMEHEHHE.
Bopoponusle cBsI3M MeX Ly MOJIEKYJIaMH CITUPTOB. JleficTBHE MeTaHOIa ¥ 3TaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoroaromMHble CIUPTHL. DTWICHITMKONb M TIMLEPHUH: CTpOCHHE, (U3MUYECKHE M XUMHUYECKHE
CBOHCTBa (B3aMMOJEHCTBHE CO ILEJIOYHBIMH METAJJIAMH, KAaueCTBEHHas PEakiuss Ha MHOTOaTOMHBIE
cnupThl). JleiicTBue Ha opranusM desnoBeka. [IpuMenenue rimnepruaa 1 STHUICHIJINKOIS.

®eHOM: CTpOEHHE MOJEKYJNbl, (hU3MYECKHE M XWMHUYECKHe CBoOiicTBa. ToKcHYHOCTH (heHoma.
IIpumenenune deHoa.

Anpaerunpl U kemousl. PopManbIerui, alueTaldblIeTuA: CTpOCHHE, (QU3UUECKHUE M XUMHUYECKHE
CBOMCTBa (peakL1y OKUCIICHUS] U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKIIMNU), IOJIy4E€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIC ITpeebHbIC KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KUCJIOTBL: CTPOEHHE,
(hm3uYecKrue U XUMHIECKUE CBOMCTBA (CBOMCTBA, 0OIIME I Kiacca KUCIOT, Peakius dTepUBUKAINHN),
nojry4eHue u npumenenne. CteapuHoBasi U OJIEUHOBAsI KUCIIOTHI KaK IIPEJCTaBUTENH BHICIINX KAPOOHOBBIX
KHCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOOLIEE ACHCTBHE.

Crnoxuble 3(pupbl KaKk MPOU3BOIHBIE KaPOOHOBBIX KHUCIOT. [ MApOIN3 cnoXHBIX 3¢upoB. JKupsl.
TI'maponns xupos. IIpruMeHeHne xupoB. bruonorudeckas posb )KUPOB.

VYrneBoabl: cocraB, KiaccH(UKAIMsS YriieBoJoB (MOHO-, TU- W ToJMcaxapuibl). [Ioko3a —
NPOCTEHIINI MOHOCaXapH: OCOOCHHOCTH CTPOCHUS MOJEKYJbI, (PU3NUECKUE W XUMHUYECKHE CBOWCTBA
(BzaumopeiictBue ¢ ruapoxkcugoMm Mmenu(ll), oxucieHme amMMuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B TPHPOJE, NMPUMEHEHNE, OUOJIOTHYECKas pOJlb.
®ortocunte3. OpykTo3a Kak U30Mep TIIFOKO3HI.

Kpaxman wu memmionoza kak mpupojHble mnonuMepbl. CTpoeHHe Kpaxmala W LEeJUTIOIO03bI.
dusuvecKkre U XMMHUYECKHEe CBOMCTBA KpaxMana (THAPOIN3, Ka4YeCTBEHHAs PEeakLus C HO0M).

DKcnepuMeHTalIbHBIE METOABI N3yUeHHS BEIECTB M UX MpeBpallleHHid: POBEACHUE, HAOII0JeHE
U OIMCaHHE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KaYeCTBEHHBIE PEAKIIMHM OJHOATOMHBIX
cupTOB (OKMCIeHue 3TaHona okeuioM Meau(Il)), MHOroaTOMHBIX CIMPTOB (B3aMMOAEHCTBUE TIUIIEpUHA
¢ ruapokcuaoM meau(ll)), ampaernnoB (OKHCIEHHWE aMMHUAayHBIM pacTBopoM okcuna cepedpa(l) u
ruapokcunom menu(ll), B3amMopelcTBUE Kpaxmana ¢ HMOAOM), TPOBEACHUE IMPAKTHYECKON pabOoThI:
CBOIMCTBA PacTBOpPa YKCYCHOW KHUCIIOTHI.

Pacuérnrie 3amaun.

Brluncnenus mo ypaBHEHHMIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJNMYECTBa HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaklHH 0 M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOAHBIX
BEIIECTB WM MPOLYKTOB PEaKIHN).

A3oTcoaepxaline OpraHn4eckie COeTUHEHHNS.

AMHUHOKHUCIIOTHI Kak am(oTepHble OpraHuueckue coeauHeHHus. Du3nuecKue U XUMHUYECKHE
CBOWCTBa aMHHOKHCIIOT (Ha MpUMepe TAULIKHA). bronornueckoe 3HaueHre aMMHOKHCIOT. [lentuapt.

benkn xak npupoaHbIE BHICOKOMOJIEKYJISIpHBIE coeAMHEHUs. [lepBUyYHas, BTOpUYHAs U TPETUYHAS
CTpYKTypa 0enkoB. XMMHUUECKHE CBOWCTBA OEIKOB: THAPOIN3, IeHATypalHts, KaYeCTBEHHbIC PEeaKH Ha
Oernku.

OKclepuMeHTalIbHBIE METObl U3yUYCHHUS BEIECTB U UX MPEBpAaLICHUIl: HAOM0AEHUE U ONMCAHUE
JEeMOHCTPALMOHHBIX OIBITOB: JeHAaTypaLus OEJIKOB IPH HarpeBaHUH, [IBETHBIEC PEaKIH OEIIKOB.

BbicokomoJieKyIsIpHbIe COeIMHEHHs

OCHOBHBIE OHSATHSA XUMHHU BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED, ITOJINMED, CTPYKTYpHOE
3BCHO, CTENEHb IIOJIMMEPHU3AlMH, CPEOHSs MOJeKynsapHas wmacca. OCHOBHbIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSIMHEHUH — NOJIMMEPHU3aLUsl U TIOJTUKOHACHCALHSL.

OKcIepUMEHTANIbHBIE METOABI N3yUEHHS BEILIECTB U UX MPEBPAILEHUN: 03HAKOMJIEHUE ¢ 00pa3aMu
IIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.
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Peanuzauuss MeXmpeIMETHBIX CBS3€H MpU HU3ydYeHHH opraHudecko xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK W TOHSATHH,
SIBJITFOIIUXCS CUCTEMHBIMH JUTS OTJIEBHBIX TPEMETOB €CTeCTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEeHHO-HAyYHBbIC TOHSTHS: SBIICHHE, HAYYHBIH (haKT, THIOTe3a, 3aKOH, TEOPHS,
aHamm3, CHHTe3, KiIacCH(UKalus, TEepUOJUIHOCTh, HAONMIOJEHHE, W3MEpeHHe, HKCIEPHUMEHT,
MOJIETTUPOBaHHE.

Odusuka: Marepusi, JHEpPTHs, Macca, aToM, DJEKTPOH, MOJIEKylla, JHEPreTHYECKHl ypOBEHD,
BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHE BEIIeCTBA, (DM3WUYECKHE BEIMYWHBI M EIWHUIBI HX
A3MEPEHHS.

buonorus: kinerka, opraam3M, onocdepa, 0OMEH BEIIECTB B OpraHn3Me, GOTOCHHTES, OMOJIOTHIECKH
aKTHBHBIC BelecTBa (OCTKH, YTICBOIBI, JKUPHI, (DEPMEHTHI).

I'eorpadusi: MuHEpaTBI, TOPHBIE IOPOBI, TOJIE3HBIE HCKOMIAEeMbIE, TOTUTUBO, PECYPCHI.

TexHONMOTHS: THINEBBIE NPOMYKTH, OCHOBHI PAIMOHAIGHOTO MHTAHHUA, MOIOIINE CPEJCTBa,
JIeKapCTBEHHBIE U KOCMETHYECKHUE TPENapaThl, MaTEPHANbI N3 HCKYCCTBEHHBIX M CHHTETUYECKHIX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne OCHOBbI XUMHHU

XuMu4eckuid 3JeMeHT. AToM. SIapo aToMa, U30TONbL. DIEKTPOHHAsE 000J04YKa. DHEPreTHIECKUE
YPOBHHU, NOTlypOBHH. ATOMHBIE OpOUTAIH, S-, p-, d- SeMeHTh. OCOOEHHOCTH paclpeieTICHHs JICKTPOHOB
10 OpOUTAIISIM B aTOMaX 3JIEMEHTOB TIEPBEIX YETHIPEX MEPHUOI0B. DIEKTPOHHAS KOHPUTYpAITUI aTOMOB.

ITepuonuueckuii 3akon u I[lepuoguyeckas cucrema xumuueckux snemeHtoB [I. . Menneneesa.
CBs13b nepuoaudecKoro 3akoHa u llepuoanueckoit cuctembl xumuueckux 3meMeHtoB . Y. Menneneena
C COBPEMEHHOM TeOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB
1 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIaM U NepruoiaM. 3HaYSHHE TePHOIUISCKOTO
3aKOHA B pa3BUTUU HAYKH.

CrpoeHnue BemecTBa. XUMHYECKast CBSA3b. BUIBI XUMUYECKON CBSI3M (KOBaJICHTHAsI HETIOJSIpHAS U
MOJISIPHAS, WOHHAsA, Merajuindeckass). MeXaHW3Mbl OO0pa3oBaHUS KOBAJIEHTHOH XHMHUYECKOW CBS3H
(oOMeHHBIIT W TOHOPHO-AaKIENTOpPHEIH). BogopoaHas cBs3b. BaneHTHOCTh. DIIEKTPOOTPUIATETHHOCTS.
Crenenb okucneHus. IoHbI: KATHOHBI U AHUOHBL.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOCHHUSL. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTATUNIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKY.

ITonsTHe 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPBL. MaccoBast 4015 BEIECTBa
B pacTBOpE.

Knaccudukammss HeopraHndecknx coeanHeHWi. HoMeHKkmaTypa HEOPraHWYECKHX BEIIeCTB.
I'eneTnueckas CBsI3b HEOPraHUYECKUX BELIECTB, IPUHAIICKAIINX K Pa3IUIHBIM KJIACCaM.

Xumuaeckas peaknws. Kitaccnukaris XuMIIecKuX peakinid B HEOPTaHUISCKON B OpraHnIeCcKOi
XUMHH. 3aKOH COXpaHEHHs MacChl BEMECTB, 3aKOH COXPaHEHH U MTPEBPAIICHNS SHEPTUHN ITPH XUMUIECKAX
peaKkuusx.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTD OT PA3INIHBIX (hakTopoB. OOpaTHMBbIE peakui. XMMHIECKOe
paBHOBecue. DaKTOphI, BIUAIONIME HA COCTOSIHUE XUMUUeckoro pasHoBecus. [Ipuniun Jle llarenbe.

Onekrponutrdeckas aucconuanus. CHIbHBIE U cla0bie IeKTponuThl. Cpena BOAHBIX pacTBOPOB
BEIIECTB: KHUCIIas, HEHTpabHasl, IIeTOTHAS.

OKHCITUTEIFHO-BOCCTAHOBUTEIILHEBIC PEAKITHH.

OKCIepUMEHTAIbHBIC METOJbI M3YyUEHHUS BEHICCTB W MX MPEBPAICHHUN: JEMOHCTpAIMs TaOJIHIl
«Ilepuognueckass cucremMa xumudyeckux osnemeHtoB J[. WM. MenaeneeBa», u3ydeHue Mopeien
KPUCTAJUIMYECKUX PENMIETOK, HAOIIOJACHNE U OMHCAaHUE IEMOHCTPAIMOHHBIX U JaOOPaTOPHBIX OIBITOB
(paznoxeHue MEepoKcHIa BOAOPONA B TMPUCYTCTBHUH KaTaan3aTopa, OMPEICICHHE Cpeasl PacTBOPOB



BEIIECTB C IIOMOIIBI0 YHHUBEPCAITBHOTO WHIMKATOPA, pPEaKkIWd WOHHOTO OOMEHa), IPOBEJEHHE
MIPAaKTHYECKOU paboThl «BiusHue pa3nuyHbIX (PakTOpOB HA CKOPOCTh XUMHUYECKOH peaKiiuuy.

Pacuérnbie 3anaum.

Pacuérel o ypaBHEHUSIM XUMAYECKUX PEAKIIi, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, PACUETHI
C HICTIOJI30BaHUEM TTOHSTHS «MaccOBast OIS BEIIECTBAy.

Heopranuyeckasi xumust

Hewmeramnsl. [Tonoxenune HemeTamwioB B [lepuognyeckoi cucreMe XuMU4eckux snemeHTos [[. M.
MeHneneeBa U OCOOCHHOCTH CTPOSHUS aToMoB. (DU3MUECKHWe CBOWCTBA HEMETAUIOB. AJUIIOTPOIIHS
HeMeTaJuIoB (Ha IIpuMepe KUCIopoaa, ceprl, pocdopa u yrirepona).

XHWMHYECKHE CBOWCTBA BAXKHEHUITUX HEMETAIUIOB (TAJIOT€HOB, Cephl, a30Ta, pocdopa, yriaepoma u
KpeMHHUS) U MX COCTUHEHNH (OKCHUIOB, KHCIOPOACOAEPIKAIIINX KUCIOT, BOAOPOAHBIX COCTUHEHHN).

IIpumeHeHre BaXKHEHIITUX HEMETAJIOB U UX COETMHEHU.

Mertamnbl. [lonoxenue MmeraminoB B Ilepuoamueckod cucteme XMMHYeCKUX sieMeHtoB JI. M.
MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000J0YeK aTOMOB MeTayioB. O0mmue hu3ndeckue
cBoiicTBa MeTayu10B. CIUTaBBl METAUIOB. DIIEKTPOXMUMHUYECKHUI PSil HAITPSDKEHUI METaIOB.

XWMHYECKHE CBOMCTBA BAKHEUITUX METALIOB (HATPWA, KalWi, KaabIlui, MarHui, aJTIOMUHUH,
IIUHK, XPOM, JKEJI€30, MEJIb) M UX COeINHEHHH.

O6mue criocoOs! noay4yeHust MeTaioB. [IpuMeHeHe MeTasIoB B OBITY U TEXHUKE.

OKCIIepUMEHTaIbHBIE METOABl M3YYECHHS BEIIECTB M WX INPEBpAIEHUI: H3ydeHHe KOJIICKIHH
«MeTamsl M CIUTaBbl», 00pa3lOB HEMETAJIOB, PEUICHHE JKCIICPUMEHTAIBHBIX 33ja4, HaOII0JCHUE U
OIMCaHNE JEMOHCTPAIIMOHHBIX W JIA0OPAaTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUAPOKCHAA ATFOMUHUS C
pacTBOpaMu KHCJIOT U LeJIo4el, KaueCTBEHHBIE peaKlii Ha KaTHOHBI METAJUIOB).

Pacuérneie 3anaun.

Pacuérsr macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacUEThl MacChl (00bEMA, KOJIMYESCTBA BEILIECTRA)
MIPOAYKTOB pPEaKLMH, €CIH OJHO U3 BEIECTB UMEET IIPUMECH.

XuMus U JKU3Hb

Ponb xuMum B 00ecrie4eHUH IKOIOTUIECKOM, SHEPTETHUECKON 1 MUILEBOH O€30MaCHOCTH, pa3BUTHH
MeTUIUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECCTB M XUMUYECKUX PEaKITHil.

[IpencraBnenuss 00 OONIMX HAyYHBIX MPHUHIMIIAX TPOMBIIUICHHOTO TOJIYYCHHS BaXKHEUIIMX
BEIIECTB.

UenoBek B MHpE BEUIECTB M MaTEPHUANOB: BAXKHEHIIIME CTPOUTENBHBIE MAaTEpPHUADI,
KOHCTPYKI[MOHHBIC ~MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKka, MaTepuaibl JJid JJICKTPOHUKH,
HAaHOMATEPHUATBI, OPraHMYECKUE U MUHEPAIbHBIE YI00pEHUsI.

Xumusi U 3J0pOBBE UEIOBEKA: MPaBUJIAa HCIONb30BAHUS JIEKAPCTBEHHBIX IIPEMapaToB, MpaBuia
0€30IacHOT0 UCTIOIF30BAHMUS IPENapaToB OBITOBOM XMMHUH B IOBCEAHEBHOMN JKU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzarust MeXpeIMETHBIX CBSI3€H TP M3Y4YEeHUU 00IIel 1 HeopraHuveckoi xumun B 11 kiacce
OCYIIECTBIISIETCS UYepe3 HCIOIb30BaHHE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHSATHH,
SIBJITFOIIUXCS CUCTEMHBIMH JUTS OT/JIENBHBIX PEMETOB €CTeCTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTeCTBeHHO-HAYYHBIEC TOHATHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3,
KI1accu(pHKanms, NepuoINIHOCTh, HAOIIOJeHHE, IKCIIEPUMEHT, MOJISITUPOBAaHNE, H3MEPEHHE, SBIICHHE.

Odusuka: MaTepusi, DJHEprus, macca, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, W30TOIl,
PaIrOaKTHBHOCTh, MOJIEKYJIa, JHEPTETUIECKHUI YPOBEHB, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHUE
BEIEeCTBa, ((M3NUECKUE BETUIUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTD.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, MaKpo- WU MHUKPOIIIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIIECTB B OpPraHu3Me.

I'eorpacdusi: MuHEpaBI, TOPHBIE IOPOABI, ITOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorusi: XWMHUYecKas TMPOMBINIICHHOCTh, METAUTYPTUs, TPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHaoB, CEIbCKOXO3SHCTBEHHOE MPOM3BOJICTBO, MHIEBAs MPOMBIIUICHHOCTh, (papMmareBTrdeckas



MOPOMBIIIVICHHOCTh, IHPOU3BOACTBO KOCMCTHYCCKHUX MPCIApaToOB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepuajioB, 3JICKTPOHHAA MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMBI I10 XMMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3yjbTaTaM OCBOCHHMSA OOYYArOIIMMHCS MPOTrpaMm
cpemHero oOmero o0pa3oBaHUs (JMYHOCTHBIM, METaNpeAMETHBIM M IpeaMeTHeIM). Haydno-
METOANYECKOM OCHOBOHM Uil pa3pabOTKH IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrPaMM CpEIHETO
o01ero oopa3oBaHusl ABJSIETCS CUCTEMHO-AEATEILHOCTHBIN MOAXOI.

B cooTBeTcTBHU € CHCTEMHO-AEATENFHOCTHBIM HOAXOAOM B CTPYKTYpE JTMYHOCTHBIX PE3yIbTAaTOB
OCBOCHHUS IpenMera «XHUMHA» Ha YPOBHE CpPEAHEro oOmiero oOpa3oBaHUsl BBIAEIEHBI CIEAYIOIIUE
COCTABJISIOIINE:

OCO3HaHWE OOYYAIOIIUMHUCS POCCHUHCKOW TPAKITAHCKOW WACHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPECIICHHUIO;

HaJIN4YKe MOTHBALUK K 00yUYEHHUIO;

LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKAECHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX [IEHHOCTEH
¥ UCTOPUYECKUX TPATUITUI 0a30BOM HAYKH XVMHUH;

TOTOBHOCTh U CIIOCOOHOCTh 00Y4arOIIMXCSI PYKOBOACTBOBATLCS B CBOEH NESTEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH yCTaHOBKAMH, IIPUCYIIMMH LIETOCTHON CHCTEME XUMUYECKOr0 00pa30BaHus;

HAJIMYHE IMPABOCO3ZHAHMUS JKOJIOTUYECKONW KyNbTYpHl M CIIOCOOHOCTH CTaBUThH IIETH M CTPOUTH
JKU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS TNpeaMeTa «XHWMHA» IOCTHUTAIOTCS B €IWHCTBE y4eOHOU U
BOCIIMTATEIIbHON AEATEIHHOCTH B COOTBETCTBUHU C T'yMAaHHCTHYECKHMH, COIMOKYJIBTYPHBIMHU, TYXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSIMH M HJealaMH POCCHICKOTO TPakJaHCKOro OOIIecTBa, NPUHITHIMH B
oOmiecTBe HOpMamMH W TpaBUJIaMH TOBEIEHHUS, CIIOCOOCTBYIOUIMMHM IMpOIEcCaM CaMOIIO3HAHMUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBIIEHUS IMYHOCTH 00YJaIOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS IMpeaMeTa «XHUMHUsD) OTPaKaloT cHOPMHUPOBAHHOCTH OIBITA
MIO3HABATEILHON M MPAaKTUYECKOW AEATEIILHOCTH O0ydYaIoIIMXCsl N0 peann3aliy MPHHATHIX B 00IIeCTBe
LIEHHOCTE, B TOM YHCJI€ B YACTH:

1) rpa’kaaHCKOro BOCHUTAHMS:

0CO3HaHUs 00yUYAIOIIUMHKCS CBOMX KOHCTUTYIHOHHBIX MpaB U 0053aHHOCTEH, YBaKEHUS K 3aKOHY
U TIPaBOTIOPSIIIKY;

MIPEJCTABIIEHHUS O COLMAIBHBIX HOPMax M NMpaBMWJIax MEXJINYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATEILHOCTH NPH CO3/IaHNH YIEOHBIX POCKTOB, PEIICHUH
y4eOHBIX U TIO3HABATEIBHBIX 3a/1a4, BBIOJHEHUH XHMUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI IPYTruX HpH
aHaJM3e Pa3InUYHbIX BUJOB y4eOHOH NesSTeIbHOCTH;

2) NATPHOTHYECKOT0 BOCTINTAHHUS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUUYECKOMY M HAyYHOMY HACJIEAHIO OTEUYECTBEHHON XUMUY;

YB@KEHHUS K MPOIECCY TBOpYECTBAa B 0OJACTH TEOPHU M MPAKTHYECKOTO NPUMEHEHHs] XUMHH,
OCO3HAHHUSI TOTO, YTO IOCTM)KEHHSI HAyKH €CTb Pe3yNbTaT [UINTENbHBIX HaOMIONCHHUH, KPOMOTIMBBIX
9KCIIEPUMEHTAJIBHBIX TIOUCKOB, IOCTOSHHOTO TPYAA YYEHBIX U IPAKTUKOB;

HHTEpeca W NO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH W IOCIEIYIOLIEM aHajiu3e MHPOPMALUHA O
NEepPEIOBBIX JOCTHKECHUSIX COBPEMEHHOI 0T€UECTBCHHOM XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOTI'O CO3HAHMS, 3TUYECKOTO IOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYyallid, CBS3aHHBIE C XHMHYECKUMH SBJICHUSMH, U HPUHUMATH
OCO3HAHHBIC PEILEHHS, OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TIOBEICHUE U MOCTYIIKU CBOUX TOBAPHILEH C MMO3ULNI HPAaBCTBEHHBIX
1 TIPAaBOBBIX HOPM M OCO3HAHUE MOCIIEICTBUI 3TUX MOCTYIIKOB;



11

4) popMupOBaHUSA KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IEHHOCTEH 3I0pPOBOTO M 0€3011acHOT0 00pa3a )KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3NIECKOMY U TICUXUIECKOMY 3/I0POBBIO;

COOJTFO/IEHUS TIPaBWJI OE30IMacHOTO OOpallleHus C BEeUleCTBaMU B OBITY, MIOBCEIHEBHOM JKU3HU U B
TPYIOBOH IS TENLHOCTH;

IMOHMMAaHUS [EHHOCTH TpPaBUJ WHIWBUIYATbHOTO W KOJJIEKTUBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3/IOPOBBIO M KU3HU JIFOJIEH;

OCO3HAHUS MOCIIEACTBHIA U HETIPHUSTHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aIKOTOJISI, HAPKOTHKOB,
KypeHus);

5) TpyaoBOro BoCiUTAHMS:

KOMMYHHKATHBHON KOMITETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKON eI TENFHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKOU U IPYTUX BUJIAX JAEATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE y9acTHe B PEIICHWH MPAaKTUYECKHX 3ajad COLMANBHOIN HaIlpaBIEHHOCTH
(B paMKax cBOETo KJiacca, IIKOJIb);

WHTEepeca K MPaKTUYECKOMY H3Y4YEHHIO MpoQeccuil pa3iIndHOTO PoAa, B TOM YHCIIE Ha OCHOBE
IMPUMEHCHUA IMTPEAMETHBIX 3HAaHUH 110 XHUMHH,

YBaXEHUS K TPYLY, JHOJIM TpyAa U pe3ynbTaTaM TPYIOBOH 1EATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAIbHON TpaeKTOpuu o0Opa3oBaHMs, Oymylei
HpO(i)eCCI/II/I u pcaiu3anuun COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTeN K XUMHUHU, MHTEPECOB M MOTpeOHOCTEN 00I1IeCTBa;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHMSI:

9KOJIOTHUYECKH LIeIeCO00Pa3HOr0 OTHOIICHMSI K MPUPOJIE, KAaK NCTOYHHKY CYIIECTBOBAHHS KHU3HH
Ha 3emiie;

MMOHUMAaHHUSA TJI00aILHOTO XapakKTepa ISKOJOTMYCCKUX HpO6JIeM, BIUAHUSA 3J3KOHOMHYCCKUX
MIPOIIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHOW CPEJIBI;

OCO3HaHUusA HCOGXOI[I/IMOCTI/I HUCIIOJIB30BaHUA ILOCTH)KCHHI;'I XUMUU Ui pEeUICHHA BOIIPOCOB
PaIOHANBHOTO MPUPOAOIIOIB30BaAHMUS;

AKTHBHOT'O HENPUATHS NECUCTBHUM, NPUHOCIIIMX BPEJ OKPYXKAKOLEH NMPUPOLHOU Cpele, YMEHHs
NPOTHO3MPOBATh HEOJAroNpHATHBIE HKOJOTMYECKHE TOCIEACTBUS TPEANPUHUMAEMBIX JIeHCTBUH U
MIpeO0TBPAIATh UX;

HaJIMYUS Pa3BUTOTO 3KOJOTHMUECKOT0 MBIIIJIEHHS, SKOJIOTHYECKON KYJIBTYpBl, ONBITA JESTEIbHOCTH
JKOJIOTMYECKOW  HAIpaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBaTbCs MMM B  IO3HAaBaTeJIbHOMH,
KOMMYHHKAaTUBHOHU U COLIMAIBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTHBHO POTUBOCTOATH UICOJIOTUH
xemodoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHNS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH
1 O0ILECTBEHHOH MPAKTUKY;

[TOHMMAHUS CIIEU(UKNA XUMHUH KaK HAyKH, OCO3HAHUs €€ POJ B (JOPMHUPOBAHUH PAIMOHATBHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUU IEIOCTHOTO TPEICTABICHUs 00 OKPYXKAaIoIeM MHUpPE KaK O €UHCTBE
MPUPOJBI M YEJIOBEKa, B TMO3HAHWW IMPHPOJHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOIeM COXpaHESHHS
MIPUPOTHOTO PABHOBECHS;

yoexn€HHOCTH B 0C000M 3HAYMMOCTH XWUMHUH Ui COBPEMEHHOW [WBUJIM3AIMH: B e€
TYMaHUCTHYECKOW HANPaBICHHOCTH W BaXKHOH POJIM B CO3JaHHUU HOBOH 0a3bl MaTepUaTbHON KYJIbTYPHI,
pelIeHN: TI00ATBHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHSA UYEIOBEYECTBA — CHIPHEBOM, IHEPTETHUYECKOH,
MMUIIEBON W JKOJIOTHYECKOW O€30TacCHOCTH, B PA3BUTHH MEIHIIMHBI, 0OECIIEYCHUH YCIIOBUI YCIIEITHOTO
TpyZJa U IKOJIOTHIECKH KOM(MOPTHON )KU3HH KaKIOTO WiieHa 0OIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHS CYIIIHOCTH METOJIOB TIO3HAHWS, UCTIOIh3yEeMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HWCIOJB30BATh IMONyYaeMble 3HAHHS IJIs aHalu3a U OOBSCHEHHS
SBIICHUI OKPYXXAroIIero MUpa M TMPOUCXOIAIMNX B HEM H3MEHEHHU, YMEHHS [el1aTh O0OOCHOBAaHHBIE
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3aKIIOYCHUS] HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX C IENbI0 MONYyYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSATENLHO HCIOJIb30BaTh XMMHUYECKUE 3HAHWS JJIsl PEUICHUs MpooOieM B
pCaIbHBIX JKU3HCHHBIX CUTYAIHSX;

WHTEpeca K MO3HAHUIO U HCCIICA0BATEIbCKOM IS TEbHOCTH;

TOTOBHOCTH ¥ CITIOCOOHOCTH K HETPEepPHIBHOMY OOpa30BaHHIO M caMOOOPa30BaHHIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHHUI MO XUMHUH B COOTBETCTBHH C KH3HEHHBIMH MOTPEOHOCTSIMHU;

WHTEpeca K 0COOEHHOCTSM Tpyia B pa3IUYHbIX cdepax nmpodheccnoHaIbHON NeATENbHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJabTaThl OCBOSHHS YY€OHOTO IMpenMeTa «XUMHS» Ha YPOBHE CPEIHETO
0011ero 06pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIE [UII  (DOPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYalOMUXCA  MEKIUCHUIUIMHAPHBIE
(MexmpenMeTHbIE) OOIIeHAyYHbIE MOHATHS, OTPaXKAroIIWe IIEIOCTHOCTh HAYYHON KapTHHBI MHpa H
cneru(uKy METOJOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECTBO, SHEPIHS,
SIBICHUE, IPOIECC, CUCTEMa, HayudHbId (DAaKT, MPHHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeZIOBaHUE, HA0JIOICHUE, H3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHble IeiCTBHs (IIO3HABATENbHbIC, KOMMYHUKATHBHBIC, PETyJIATHBHBIC),
obOecneunBarone (HopMupoBaHue (QYHKIMOHAIBHOH TIPaMOTHOCTH W COIHAJBHOW KOMIIETCHI[UH
obyJaronmxcs;

CIIOCOOHOCTH 00yJaronuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTIHHAPHBIC,
MHUPOBO33PCHUECKUE 3HAHUS W YHHMBEpCAJIbHbIC y4eOHBIC JCHCTBUS B IO3HABATEIBHON M COIHAIBHOM
MIPAKTHKE,

MeranpeaMeTHbIe  pe3yJbTaThl  OTPAXAlOT  OBJAJCHUE  YHUBEPCAIBHBIMH  y4COHBIMHU
M03HABATEIbHBIMU, KOMMYHHKATHBHBIMY U PETYJISTUBHBIMU JICHCTBUSIMHU.

ORyajieHUe YHUBEPCAJBLHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JEHCTBUSIMH:

1) 6a3oBbIe JJoruYecKUe JeiiCTBUA:

CaMOCTOSTEIbHO (hOPMYITUPOBATH U AKTyaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENICTATh SN NEATSIEHOCTH, 3a/laBas mapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHUTH
PE3YJIbTaThI ACATEIBHOCTH C TIOCTABICHHBIMH IEJISIMU;

WCIIOJIb30BaTh IPYU OCBOCHUHW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJICNATh XapaKTePHbBIC
MIPU3HAKU MOHATHIA M YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJE30BAaTh COOTBETCTBYIONIUE MOHSITHS IS
O0OBSICHCHHS OT/ICNIBHBIX (DaKTOB M SIBJICHHIA,

BEIOMPATh OCHOBAHUS U KPUTCPUH TSI KIIACCU(PUKAIIH BEIIECTB U XUMUYCCKUX PEaKInii;

YCTaHABIUBATh IPUYNHHO-CIICJICTBEHHBIC CBSI3H MEXTy U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHIYKTHBHBIC, JCIyKTHBHBIC, TIO0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEUUST B PACCMAaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOABI U
3aKJTFOYEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIONB3yEeMbIE B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBBIBATh MOJAEIBHBIC TMPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ) DIIEMEHTa, XUMUYeCKas
(hopmyna, ypaBHEHHE XUMHYECKOH pEeaKluy — MPU PEUIICHHH YIeOHBIX TTO3HABATEIBHBIX U MTPAKTHUECKUX
3a/1a4, TPUMEHSATh Ha3BaHHBIE MOJEIbHBbIE TPEACTABICHHUS U BBISIBICHUS XapaKTEPHBIX IMPHU3HAKOB
M3yYaeMBbIX BEIECTB M XUMHUECKUX PEAKITHIA.

2) 0a30BbIe HCCJIEI0BATEILCKUE JeHCTBUSA:

BIIa/IETh OCHOBaMH METOJIOB HAYYHOTO ITO3HAHMS BEIECTB U XMMHYECKUX PEAKIIHIA;

(hopMynmupoBaTh IENTH U 33/1a4l MCCIEIOBAHMS, NCTIOIB30BAaTh IMOCTABIIEHHBIE I CAMOCTOSTENHHO
chopMyITUpOBaHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA IIO3HAHUS M OCHOBBI sl (hOPMHUPOBAHUS
TUIOTE3HI IO MPOBEPKE MPABUIHLHOCTH BHICKA3BIBAEMBIX CYKICHHIA,

BIIQJIETh  HaBBIKAMH  CaMOCTOSITEIPHOTO  IUIAHWPOBAHWS W TIPOBENEHUS  YUYCHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YyMEHHWS HAONIOAaTh 3a XOIOM IMpOIEcca, CaMOCTOSATEIHHO
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IPOTHO3UPOBATh €ro pe3yibTar, GopMyIrpoBaTh 0OOOLICHNS U BBHIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3YIbTAaTOB HCCIENOBAHMS, COCTABISTH 000CHOBAaHHBIM OTUYET O MPOJAENaHHOH padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeNOBATENbCKOM M MPOEKTHOW AEATENIbHOCTH, IMPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOAOB DELICHUS NPaKTHYECKUX 3aaad,
MIPYUMEHEHUIO PAa3INYHBIX METOJOB TO3HAHMS.

3) padora c unopmanmeii:

OPHEHTHPOBATECSI B PA3NUYHBIX HMCTOYHHMKAaX HH(OpManuu (HAay4HO-TIOMYyJIApHAs JHTepaTypa
XMMUYECKOr0 COJIEpXKAaHUs, CIIPpaBOYHBIE IIOCOOM, pecypchl MHTepHeTa), aHaIu3upoBaTh HHPOPMALHIO
pasiMYHBIX BHUAOB M (QOpPM MPEICTABICHUS, KPUTHUYECKH OLICHUBaThb €€ IOCTOBEPHOCTh M
HEIIPOTUBOPEUNBOCTS;

(hopMynHpOBaTh 3aIPOCHl U MPUMEHSTH PA3IMUHbIC METOBI IIPHU IOUCKE U 0TOOpe MHGpOPMAIIH,
HEOO0XOIUMOH [UIs BBIIIOJHEHUS Y4€OHbIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

IpuoOpeTaTh ONBIT HCIOJB30BAaHUSA HMH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSTEIHHO BRIOMPATh ONTUMAIBHYIO (hOopMy mpeacTaBieHns HHPopMauu (CXeMbl, TpaduK,
JarpaMMebl, TaOJIUIBI, PUCYHKH U APYTHE);

WCTIOJh30BaTh HAYYHBIA A3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMMHUYECKOW HH(pOpMaIumei:
NPUMEHATh MEXIpeIMeTHble ((pU3MuecKkre HM MaTeMaTUYecKHue) 3HAKH W CHMBOIBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMCHKIIATYPY;

HCTIOJIB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISHOCTH.

OBnajeHue yHUBePCAJIbHBIMIA KOMMYHMKATUBHBIMH 1eHCTBUAMM:

3aJaBaTh BOMNPOCHI 0 CYIIECTBY OOCY)XKJaeMoiW TeMbl B XOJ€ JHUalora W/WIH JIUCKYCCHH,
BBICKa3bIBaTh HJcH, (HOPMYIHPOBATH CBOM MPEMJIOKECHUS OTHOCHUTEIHHO BBHIMONHEHUS IPEUIOKEHHOMN
3a/1auH;

BBICTyHaThb C Tpe3eHTalell pe3yibTaToOB MO3HABATEIbHOW JIEATENBHOCTH, IOJyUYEeHHBIX
CaMOCTOSTEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPHU BBINOJHEHHMM XHMHYECKOTO SKCIEPHMEHTa,
NPaKTHYECKOW PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3yYaeMBIX BEILECTB, pealn3alui y4eOHOTO MPOEeKTa
1 (OPMYJIUPOBATh BHIBOJIBI [0 PE3YJIbTaTaM MPOBEAEHHBIX UCCICAOBAHUMN MyTEM COTJIACOBAHUS MO3UIIHI
B X0J1e 00CYKICHUS 1 0OMEHa MHEHUSIMH.

OBnafeHne yHNBePCAJIbHBIMY PeryJIITHBHBIMH 1 CTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO MIO3HABATENBHYIO JAESITEIBbHOCTD, OMPEIEss
e€ 1enH ¥ 331241, KOHTPOJIMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEAIaraeMblil allrOpUTM
JEWCTBUI MPH BBIIIOJHEHUH YUYEOHBIX M HUCCIEAOBATENbCKUX 3a]a4, BeIOUpaTh Hanbosee 3(h(eKTHBHBIHA
CHOCO0 HX PEeUICHUs C yUYETOM MOTYUYCHHUS] HOBBIX 3HAaHUH O BEIIECTBAX M XUMUUECKUX PEaKIHIX;

OCYIIECTBIIATh CAMOKOHTPOJb CBOEH NEATENBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HNPEIAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHmdecKkas XUMHUsD) OTPaXKaroT:

c(OpMUPOBAHHOCTh TPEJCTABIEHUH O XHMHYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYJIHOM
KapTHUHBI MHpPA, POJIM XMMHHU B TTO3HAHUH SBICHUA TIPUPOJBI, B (DOPMHUPOBAHWN MBIIIICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOMWMOW IS pEelIeHHs MPaKTHYeCKUX 3aJad U
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IMTPUPOTHON CPEIE;

BIIICHHE CHCTEMOW XMMHYECKHX 3HAHHWHA, KOTOpas BKIFOYAET: OCHOBOIIOJNATAIOIINE TOHSATHUS
(XMMUYeCKHid ~ DJIEMEHT, arToM, OJJEeKTpOHHas o00O0Jl0oYKa aToMa, MOJIeKyJla, BaJEHTHOCTD,
3JIEKTPOOTPHULIATENIFHOCTh, XMMHUYECKasi CBS3b, CTPYKTypHas dopmyna (pa3BEpHyTas W COKpamiEHHAA),
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIN OO0BEM, YIIIEPOAHBIA CKeNleT, (yHKIMOHAIbHAS TpyMIa, pajnuKal,



14

U30MEpUs, U30MEPBI, TOMOJOTUYECKHN DS/, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI M a30TCOAEpKalIe
COEAMHEHHS, MOHOMEp, HOJIHUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIUHEHHS); TEOPHH H
3aKOHBI (TEOpUs CTPOCHUS OpraHNuecKux BemecTB A. M. ByTiepoBa, 3ak0H COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKHN SA3BIK XUMHM, MHPOBO33PEHUYECKHE 3HAHM, JIEXKAIUE B OCHOBE
[IOHUMAHHSl TPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHUH, (DaKTOJIOrMYecKHe CBEIEHHS O
CBOICTBAx, COCTaBE, MOJyYEHHH U OE30MIaCHOM MCIOJIb30BAHMM BAXKHEHUIIMX OPraHUYECKUX BEILECTB B
OBITY M IPAKTUUECKON IEATEIbHOCTH YEIOBEKa;

chOPMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE NPHU3HAKW IOHSITHUH, yCTAaHABIUBATh HX
B3aHMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOINUE MOHATHA IIPU ONHCAHHH COCTaBa, CTPOCHUSA W
MPEBPAILICHU OPraHUYECKUX COSTUHEHU;

cOPMHUPOBAaHHOCTE YMEHHUIl HCIIOAB30BATh XMMUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (GOpPMYyJl OpPraHHYECKUX BEIIECTB U
YPaBHEHUI XWMHUYECKHX pEakIWid, M3rOTABIMBAaTh MOJIEIN MOJEKYJl OPraHHYECKHX BEIECTB IS
HJUTIOCTPALMN UX XHMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMUS;

c(hOpMUPOBAHHOCTH YMEHHH yCTaHABIMBATD PUHAIIC)KHOCTh N3YYEHHBIX OPTaHNYECKHX BEIIECTB
10 MX COCTaBY M CTPOCHUIO K OMPEeAENEHHOMY KiacCy/TpyIie COeInHEHUH (YTIEeBOIOPOIbI, KUCIOPO H
a30TCOAEpIKAIe COCTUHEHHS, BBICOKOMOJIEKYJSIPHBIE COCOUHEHHS), JaBaTh WM Ha3BaHHUS IO
cucremaruueckoii Homenknarype (IUPAC), a taxke mpuWBOAWTH TPUBHAIBHBIE HA3BaHUS OTAEIHHBIX
OpPraHMYECKMX BemecTB (ITWIIEH, NPOMHJICH, aleTHIeH, OJTWICHTIHNKOIb, TIHIEPHH, (eHod,
(dbopmanbieruy, ameTanbleTHll, MYypaBbUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAash KHCIIOTa,
CTeapuHOBas KHUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0NI03a, TIIHILUH);

c(OPMHUPOBAHHOCTh YMEHUS OTPENENATh BUABI XUMUYECKOW CBS3H B OPTaHUYECKUX COCTHMHEHUSIX
(ommHApHBIE M KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS TIPUMEHSTH TTOJIOKEHHS TEOPHH CTPOCHUSI OPTaHMUYECKHUX BEIIECTB A.
M. bytnepoBa anis OOBSICHEHMS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPaHEHUS MacChl BEILLIECTB,;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (QU3NYECKUE M XHUMUYECKUE
CBOMCTBA TUIIMYHBIX MpEACTaBUTENEN PA3IMIHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ITUJICH,
NpONWJICH, aleTuieH, Oytamuen-1,3, meTunOyTagueH-1,3, GeH30i1, METaHOJ, STaHOJ, STHJICHIIIUKOIb,
[IIMIEepHH, (EHOJI, aneTaubAeru]], MypaBbHHAs M YKCYCHasl KHCJIOTBHI, TJIIOKO3a, KpaxMal, IeJUIi0j03a,
AMHHOYKCYCHasl KHCJOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIy HUMH YpaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLUH C HCIOIB30BAaHUEM CTPYKTYPHBIX HOpMYT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKH YTJICBOJOPOAHOTO CHIPbs (HE(TH,
OPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEpepadOTKM M MPAKTUYECKOE IMPHUMEHEHHE NPOIYKTOB
nepepadoTKHy;

c(OPMHUPOBAHHOCTb YMEHHH MPOBOAUTH BBIYMCICHUS 110 XMMHYECKHM YypaBHEHUSIM (MAacChl,
00b€Ma, KOJIMYECTBA HCXOOHOTO BELIECTBA MM NPOAYKTA PEAKLIUH II0 HM3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH NPOIYKTOB PEAKLIUN);

cOPMHUPOBAHHOCTh YMEHHMH BIAJEeTh CHCTEMOH 3HaHUM 00 OCHOBHBIX METOJAaX HayYHOTO
MO3HAHMS, MCIOJB3YEMBIX B XHMHU NPH H3YyYCHHWH BELIECTB M XUMHMYECKHMX SIBJICHUI (HaOitoneHue,
U3MEpEeHHe, HKCIEPUMEHT, MOJIECIUPOBAHKE), MHCIOJIb30BATh CHCTEMHbIE XUMHYECKHE 3HAHHS UL
MIPUHATHUSA PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIECTBAMU U X IPUMEHEHHEM;

cOpPMHUPOBAHHOCTE YMEHUH COONIIOAATh IIpaBUiIa IIOJIb30BAaHUS XHUMHUYECKOH NOCYIOH U
71a00paToOpHBIM 000pYIOBaHMEM, a TaKKe MpaBuia OOpAaIlIeHUS C BELIECTBAMH B COOTBETCTBHUHU C
HWHCTPYKLHUSIMHU IO BBIITOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTH YMEHUH [UIAHUPOBATH U BBIIOJIHATH XUMHUUECKUH 3KCIIEPUMEHT (IIPEBPALICHUS
OpPraHWYECKUX BELIECTB MIPHU HAarpEBaHUH, MTOJyYCHUE 3TUIICHA U U3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIC
pPEaKLUU OPraHMYEeCKUX BEILECTB, JEHATYpaLusl OEJKOB IIPpU HArPEBAHUH, LIBETHBIC PEaKLUH OEJIKOB) B
COOTBETCTBHUHU C NpaBHJIaM{ TEXHUKU OE€30IIaCHOCTH IIPHU OOPAILCHMU C BELIECTBAMH M J1a0OPaTOPHBIM
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000opyZI0BaHUEM, MPECTABNIATh PE3yIbTATHl XUMHUYECKOTO SKCIEPHUMEHTa B (OpMe 3amucH ypaBHEHU
COOTBETCTBYIOIIUX PEAKIUil U GOPMYITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

cHOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  AHAIM3MPOBATh XHMHUYCCKYI0  HWH(OpMAIHIO,
MOJIYYaeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeicTBa MaccoBol nHGopmainuu, UHTepHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHHUI COOIIONATh MPABUIIA SKOJOTHYECKH IIEIeCO00Pa3HOTO TOBEACHUS B
OBITY ¥ TPYJOBOW JICATENHHOCTH B IIEISIX COXPAHEHHS CBOETO 3JI0POBbS M OKPYKAKOIIEH MPHUPOHOM
Cpe/lbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKHBBIC OPraHU3MbI ONPEACTIEHHBIX OPraHUYECKUX
BEIIeCTB, MOHWUMas cMbIc Tokaszatens [I/IK, moscHATH Ha mnpuMepax CcrocoObl YMEHBIICHUS |
MPEOTBPAIICHUS UX BPEITHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsS OOYYAIONINXCS C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHHE MTPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIICCTB ¥ XUMUYECKUX SIBIICHUIA,

JUTSL CITETIBIX ¥ CITA0OBHISIINX O0YYAIOIINXCS: YMEHUE UCIIONB30BATh PeNbe(HO-TOUCUHYIO CUCTEMY
o6o3naugenuii JI. bpaiins s 3anmucn XuMuIeckux Gpopmyi.

11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as u HeopraHndecKasi XUMHsD OTPaKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUNA: O XUMHYCCKON COCTABILIIONICH €CTeCTBEHHO-HAYYHOM
KapTHUHBI MHPA, POJIM XMMHHU B TTO3HAHUH SBJICHUA PUPOIBI, B (DOPMHUPOBAHWN MBIIIICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIIMOHATLHOW TPAaMOTHOCTH, HEOOXOJMMOW IS PEIICHUS TMPAKTHYCCKUX 3a7ad o
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MIPUPOTHON CPEIE;

BJIaACHUC CHUCTEMOM XHMHYECKHUX 3H8,HI/II71, KOTOpasd BKIIFOYACT: OCHOBOIIOJIAraromivue IOHATUA
(XMMUYECKHH AIIEMEHT, aTOM, M30TOII, S-, P-, d- SJEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJb,
MOJIS[pHLIP'I OGBéM, BAJICHTHOCTD, JJICKTPOOTPULATCIbHOCTh, CTCICHb OKHCIICHUSA, XUMHNYCCKasA CBA3b
(KOBaJ]eHTHaSI, HOHHAasA, MCTAJINIMYCCKasd, BOJJ;OpOI[HaSI), KpucTajutm4yeckas peméTKa, THUIIbI XUMHWYCCKHUX
peaKHHﬁ, pacTBOp, OBJICKTPOJHUTBI, HEIJICKTPOJIUTHI, SJJICKTPOJUTHUUCCKAA AuUCCOLMalrsd, OKHCIIUTCIIb,
BOCCTAHOBHTENb, CKOPOCTh XMMHUYECKON peaKlii, XUMHYECKOEe PABHOBECHE); TEOPHH U 3aKOHBI (TEOpHs
3JIEKTPOJIUTUUYECKON AHUccolMaluu, nepuoanueckuit 3akod 1. 1. MenneneeBa, 3aK0OH COXpaHEHUS! MAacChl
BCHICCTB, 3aKOH COXPAHCHHUA W NPEBpAIICHUA SHCPIUU IPU XUMHUUYCCKUX peaKuI/mx), 3aKOHOMCPHOCTH,
CUMBOJIMUECKHI SI3BIK XUMUH, MUPOBO33PECHYCCKNEC 3HAHN, JICKAITNUEC B OCHOBC IOHMMAHUA NTPUYNHHOCTHU
N CUCTECMHOCTH XUMHUYCCKUX ﬂBHeHHfI, (l)aKTOJIOI“I/I‘IeCKI/IC CBCACHUA O CBOfICTBaX, COCTaBEC, MOJYUCHHUU U
0e30macHOM HCIIONIb30BAHUM BA)KHEHIIMX HEOPraHMYECKMX BEUIECTB B OBITY W TMPaKTUYECKOM
IESATEIbHOCTH YEJIIOBEKA,

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATL XapaKTCPHBIC MPU3HAKH HOHﬂTHﬁ, YCTaHaBJIUBATb HX
B3aMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIONIME TIOHATHSI IIPU OMUCAHUU HEOPTaHUYECKUX BEIIECTB U UX
NIpEBpAlLCHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XUMHUYECKYH) CUMBOJIUKY JIJISi COCTaBIICHUS (POpMyI
BEIIECTB U ypaBHECHUI XUMUYECKUX peakiui, cucreMatuieckyto HomeHknarypy (IUPAC) u TpuBnaibHbie
Ha3BaHUS OT/CIbHBIX HEOPraHMYECKUX BEIISCTB (YrapHbId Tra3, YIVICKHCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, MIUTHEBAS COAA, TUPUT U PYTHE);

c(hOpMUPOBAHHOCTh YMEHUW ONPEAENSATh BAJICHTHOCTh W CTEIEHb OKUCICHHUS XUMHYECKUX
JJIEMEHTOB B COCIWHEHHSIX Pa3IMYHOIO COCTaBa, BHJ XUMHYECKOH CBs3M (KOBaJCHTHAs, WOHHAs,
METAJJTNYECKasi, BOJIOPO/IHASI) B COCIUHEHHAX, THII KPUCTAIUIMYECKONW PEIIETKH KOHKPETHOTO BEIIECTBA
(aTromHast, MoyeKyisipHasi, WOHHAs, METAIIMYECKas ), XapakTep CpeAbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPHHAUICKHOCTh HEOPTAaHHMYECKUX BEHIECTB MO WX
COCTaBy K ONpPEIEIIEHHOMY KJIAacCy/TPYIIe COeAWHEHHUH (TPOCThIE BEIIECTBA — METaUIbl M HEMETaJLIbI,
OKCH/JIbI, OCHOBaHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHH PAaCKpBIBATh CMBICH TNepuoamyeckoro 3akoHa J[. M. MeHneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOILYI0, OOBICHUTENFHYIO W IPOTHOCTHYECKYHO (PYHKIINH;
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c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKUX
anemeHTOoB 1-4 mnepuonoB Ilepumonuueckoil cuctemsl xumuueckux saemeHToB J[. WM. Mengeneesa,
UCTOJB3ys] TIOHATHS «S-, p-, d-DIEKTpPOHHBIE OpPOUTANN», «IHEPreTHYECKHe YpPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUECKUX JIIEMEHTOB U UX COCAUHEHUH 110 MEpUoaM U rpyIam
Ilepunonnueckoit cuctembl xumuueckux snemeHToB /. 1I. Menneneena;

c(OpMUPOBAHHOCTh YMEHHWI XapaKTepH30BaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOM CBS3U
MEKy HEOPTaHUYECKUMH BEIIECTBAMU C IOMOLIBIO YPaBHEHUI COOTBETCTBYIOIMX XUMUUECKUX PEaKIIHA;

c(hOpMUPOBAHHOCTh YMEHUS KIaCCH(PUINPOBATH XUMUYECKHE PEAKIINH TI0 PA3INIHBIM IIPU3HAKAM
(urcy W COCTaBy pPEardpyroIuX BEIIECTB, TEIDIOBOMY 3(DQeKTy peakiuu, W3MEHEHHIO CTeIeHen
OKHCJICHHS DJIEMEHTOB, OOPaTUMOCTH PEAKITH, YIACTHIO KaTaIH3aTopa);

c(hopMHPOBAHHOCTh YMEHHH COCTABJIATh YPAaBHEHHS PEAKIMH pAa3IMIHBIX THUITOB, IOJNHBIC U
COKpaII¢HHbBIE YpaBHEHUS PEaKInid HOHHOTO 0OMEHA, yUNUTHIBAs YCIOBHS, IPH KOTOPBIX 3T PEAKITHH UIYT
JI0 KOHIIA;

c(hopMHPOBAHHOCTH YMEHUU TPOBOIUTH PEAKIMH, IOATBEPXKIAIOIINEC KAaYeCTBCHHBIH COCTaB
Pa3TMIHBIX HEOPTAHUICCKUX BEIIECTB, PACTIO3HABATH OIIBITHBIM ITyTEM MOHBI, TPUCYTCTBYIONINE B BOTHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CYIIIHOCTh OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIBLHBIX PEAKIIHI
MTOCPEJICTBOM COCTABIICHUS DJICKTPOHHOTO OajaHca 3THX PEaKITHii;

c(hOPMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUECKOH peakiuu OT
pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BozzeiicTBus (npunimn Jle llarense);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepPU30BaTh XMMHYECKUE MPOILECCHI, JICXKAIIUE B OCHOBE
MIPOMBIIIICHHOTO TOJIYYeHUSI CEPHOM KUCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTh MPEICTABICHUIA
00 OOIIMX HAYYHBIX MPUHIIUIAX U IKOJIOTHUECKUX MPOOJIeMaX XMMHYECKOTO MTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI IPOBOIUThH BHIYHCICHHS C HCIIOJb30BAHUEM MOHATHUS «MACCOBAs JAOJISI
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHUN ra30B MPU XUMUYECKUX PEAKIUSIX, MACChI BEIIESCTBA MM
00BEMa Ta30B MO0 M3BECTHOMY KOJHUYECTBY BELIECTBA, MAacce WM O0BbEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiuu BelIecTB, TeIioBoro 3¢p@dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHCHUS MAacChl BEIIECTB,
MPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOJNIONATh TMpaBWJIa [OJIB30BAHUS XWMUYECKOH TMOCYJIOUW WU
nabopaTopHbIM 000pYyJOBAaHMEM, a TaKXKe IpaBWia OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMECHHI TUNIAHUPOBATH U BBITIONHATh XUMUYCCKUI SKCIIEPUMEHT (pasiioKeHHUe
MEePOKCUAA BOAOPOIa B IPUCYTCTBUU KaTalu3aTopa, OIpeIeiIeHUE CPeIbl pACTBOPOB BEUIECTB C TOMOIIBIO
YHUBEPCATBHOTO HMHIUKATOPa, BIUSHHE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEakIuu,
peaKkiuu HOHHOTO 0OMEHa, KaYeCTBEHHBIE PeaKIUY Ha CyJIb(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha KATHOH
aAMMOHUSI, PEUICHHE SKCIIEPUMEHTAIBHBIX 33124 10 TeMaM «Metautel»y U «HemeTamie) B COOTBETCTBUH
C TIpaBHJIAMH TEXHUKH 0E€30MMaCHOCTH MPH OOPAIICHUH C BElIeCTBaMU U T1a00paTOPHBIM 000PYAOBaHUEM,
MIPEJICTABIIATE PE3YIbTAaThl XUMHUIECKOTO SKCIIEPUMEHTa B (hopMe 3alrcH YPaBHEHHH COOTBETCTBYIOIINX
peaxiuii 1 GopMyIMPOBATH BBIBOABI HA OCHOBE 3THUX PE3YIHTATOB;

c()OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHAIM3WPOBAaTh XHMHUYECKYI0 HWHGOPMAIHIO,
MOJTy4aeMylo U3 Pa3HbIX HCTOYHUKOB (CPENICTBA MACCOBOW KOMMYHUKaIMU, IHTEpPHET U PYTHX);

c(hOpMUPOBAHHOCTh YMEHHU COOIIONATH MpaBHIIa SKOJOTHYECKH IIEeIeCO00Pa3HOTO MOBEACHUS B
OBITY W TPYIOBOH JEATENHHOCTH B IIENSAX COXPAHEHHS CBOETO 3J0POBBSI M OKPYKAIOIIEH MPHUPOTHOM
Cpelibl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBUS Ha >KUBBIE OPraHU3MBI OMpPEACIEHHBIX BEIIECTB, MOHUMAs
cmbica mokaszatens [1JIK, mosicHATs Ha mpuMepax crocoObl YMEHbBIIEHHS U TTPEAOTBPAIEHHS UX BPEIHOTO
BO3J/ICMCTBUSI HA OPraHU3M YEJIOBEKA;

JUIST 00YYaIONUXCsl ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMU 370POBBS: YMEHHE TIPUMEHSATEH 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SABJICHUMH;
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JUISL CIIETIBIX M cNTa00BHUAAIINX 00YUYaIOIUXCs: YMEHUE UCIIONB30BATh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3HaueHuit JI. bpaiins mist 3anmucn XuMu4eckux Gopmyd.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

IIpoBepsieMble MpeAMEeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl CpeHero 0011ero oopa3oBanus

TCOpeTI/I‘{CCKI/Ie OCHOBBI opraHqucxoﬁ XUMHHA

ChopMUPOBAaHHOCTh TIPEACTABICHUN O XUMHYECKOH COCTaBIISIOIICH
€CTCCTBEHHOHAYYHOU KapTUHBI MHpA, POJIM XUMUU B TMO3HAHUU SIBICHUM
NPUPOALI, B (OPMUPOBAHWM MBIIUICHUSI M KYJBTYPHl JUIHOCTH, €&
(hyHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM JIJISl PEIICHUS ITPAKTHYECKUX
3a/1a4 M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0OPOBBIO U

MIPUPOAHOMN cpelie

Bnanenue cuctemoil < XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATafoIINe MTOHSTHS (Monexyna, BaJICHTHOCTb,
3IEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUUYECKasl CBSI3b, MOJb,
MOJIIpHAst Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKelleT, (YHKINOHATbHAs
rpyIma, pajaukai, U30MepHUs, U30MEpbl, TOMOJIOTUYECKUM PAJl, TOMOJIOTH,
YTIIEBOIOPO/IBI, KUCIOPO- U a30TCOAEPKAIINE COSTUHEHNS, OMOJIOTHYECKN
AKTUBHBIC BellecTBa (YIJICBOABI, KHPBI, OEIKH), MOHOMEpP, NOIHMED,
CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYIIIPHBIE COEAMHEHHS ); TEOPUHN M 3aKOHBI
(Teopus XMMHYECKOTO CTPOEHMsI opraHndeckux Beuiects A.M. ByTtieposa),
3aKOHOMEpPHOCTH, CHMBOJIMYECKHI SI3BIK XUMHUH, (PAKTOIOTHUECKHE
CBEIIEHHS O CBOHCTBAX, COCTABE, MOJyYCHUH U 0€30MacCHOM HCTIONb30BaHUN
BOXHEHITNX HEOPraHMYECKUX W OpraHWYecKWX BEHIeCTB B OBITY U

HpaKTHHGCKOﬁ JACATCIBHOCTH 4YCJIIOBCKA

ChopMHpPOBaHHOCTh YMEHHUH BBIABISTH XapaKTEpPHbIE NMPU3HAKH MOHSATHMH,
YCTaHaBJIUBATh UX B3aHMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOLINE MOHATHS
NpY OMHCAaHUM COCTaBa, CTPOEHUS W TPEBPALICHUH OpPraHUYecKHX

COeIMHEHN N

c(hOpMUPOBAHHOCTh YMEHHH HCIONB30BaTh XMUMHUYECKYIO CHUMBOJHKY IS
COCTaBIICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHOM)
(hopMyn OpraHMYECKHX BEMIECTB M YPaBHEHWH XHWMHUYECKHX pEaKInH,
M3TOTaBIUBATh MOJAEIH MOJIEKYJ OpTaHMUYECKUX BEIIECTB I WITIOCTPALluU

HUX XUMHYECKOI'0o 1 MPOCTPAaHCTBEHHOI'O CTPOCHUSA

10 KJIACC
Kon
NPOBEPSIEMOro
pe3yJibTaTa
1

1.1

1.2

1.3

1.4

1.5

ChopMHpPOBaHHOCTh YMEHUH YCTaHABIMBATH MPHHAIICKHOCTh U3YYECHHBIX
OpPraHMYECKUX BEUIECTB M0 MX COCTaBy M CTPOCHHUIO K OMPEIACIIEHHOMY
KJaccy (TpyTie) CoeAMHEHMH (YTIIEBOIOPOIBI, KUCIOPOI B a30TCOACPIKAIITIE
COCIMHCHHUS, BBICOKOMOJICKYJISIPHBIC COCMHCHUS), TaBaTh UM Ha3BaHUS 110

cucremaTnaeckoit HomeHkiatype (IUPAC)




22

1.5

ChopMHUpPOBaHHOCTh YMEHHS OINPEACISITh BHUJBI XUMHYECKOH CBS3H B

OpPraHu4YCCKUuX COCANHCHUAX (O,I[I/IHapHLIG nu KpaTHI:Ie)

1.6

ChopMHpPOBaHHOCTh YMEHHSI IPUMEHATH: IOJIOXKEHUS TEOPHH CTPOCHHUS
oprannyecknx BemectB A.M. bytnepoBa ansi 0oObsICHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHMS MacChl

BCIICCTB

VYrneBogopoasl. Kuciopozacoaepskaiye 1 a30TCOACpKALINE OPraHHueCKue

COCOAMHCHMUA. BLICOKOMOHCKy.TIS[pHLIG COCONHCHUA

2.1

ChopMHUPOBAaHHOCT, ~ YMEHUH  TNPUBOAWTH TPUBHAILHBIC  HA3BaHUSA
OTIENBHBIX OpPTraHWYECKUX BEIIECTB (ITUJIICH, NPONWICH, alleTUJICH,
STHUJICHTIINKONb, TIUIEpHH, (eHon, GOpMambIeTH, aleTaabICTHI,
MypaBbHHAS KUCIIOTA, YKCYCHAs! KUCTIOTA, OJICMHOBAS KUCIIOTA, CTeapHUHOBAs

KHCIIOTa, TITF0K03a, (PPYyKTO3a, Kpaxmalt, IeJUTF0II03a, TITHIINH)

2.2

ChopMHUpOBaHHOCTh YMEHHH  XapaKTepHU30BaThb COCTaB, CTPOCHHUE,
(u3MYeCKUe ¥ XUMUYECKHE CBOMCTBA TUIIMYHBIX IPEJICTaBUTEICH
Pa3IMYHBIX KIJIACCOB OPraHMYECKMX BeNIeCTB (MeTaH, 95TaH, OSTHUIICH,
MPOIWIICH, alleTuiIeH, OyTaaueH-1,3, MetwiOytaauen-1,3, 0eH30I1, METaHOII,
9TaHOI, STHJICHIIUKOIb, TIHIEPUH, (EHOJ, aleTalbAeru], MypaBbHHAS U
YKCYCHAasi KHUCJIOTBI, TJIFOKO3a, KpaxMall, IeJUI0JI03a, aMHHOYKCYCHas

KHCJIOTA)
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ChopMupOBaHHOCTD YMEHHS HILTIOCTPHPOBATH TEHETHUYECKYIO CBSI3b MEXKITY
TUMIAYHBIMU NIPEACTABUTEISAMH PA3IUYHBIX KIACCOB OPTaHUYECKUX BEIIECTB

YpaBHEHUAMU COOTBETCTBYIOIINX XUMHUYECKUX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM

CTPYKTYPHBIX (hOpMYT

24

CdopmupoBaHHOCTH YMCHHS XapaKTepU30BaTh WUCTOYHUKHU
YTIIEBOAOPOIHOTO CHIpbs (HE(Th, MPHPOAHBINA Ta3, Yrojb), CIOCOOBI HX

nepepadoTKH U MPaKTHYECKOE MPUMEHEHHE TPOJYKTOB MepepadoTKU

XuMHA U KU3HBL. Pacuétel

3.1

ChopMHUpPOBaHHOCTh YMEHHI BJIaJICTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOAAX HAyYHOI'O IO3HAHUS, HUCHOJB3YEMBbIX B XUMHUHU NpPU H3YUYECHUU
BEIIECTB U XUMHUYCCKUX SBJICHUI (HAOJIOCHUE, U3MEPCHHE, SKCIIEPUMEHT,
MOJICJIMPOBAHKE), HWCIOJIb30BaTh CUCTEMHBIE XHMHYECKHE 3HAHUS IS
MPUHITUS PENIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallMAX, CBSI3aHHBIX C

BCIICCTBAMU U UX IPUMCHCHUCM

3.2

ChopMHpOBaHHOCTH ~ YMEHHH  COONMIOAaTh  TpaBWia  IIOJIB30BaHMSA
XHUMHUYECKOH ITOCYA0H U 1a00paTOpHBEIM 000PYAOBaHHEM, a TAKKe MpaBUIIa
oOpamieHus C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO

BBITTOJTHCHHUIO J'Ia60paT0pHI)IX XHUMHUYCCKHX OIIBITOB

33

ChopMHUpPOBaHHOCTh YMEHMI IIJIAHUPOBATh W BBIMOJHATH XUMHUYECKUH

OKCIICPUMCHT (HpeBpaHICHI/IH OPraHNM4YCeCKUX BCUICCTB IIpU HArpeBaHUH,
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[IOJIy4EHUE OTUJIEHA M H3YUYEHUE €r0 CBOMCTB, KauE€CTBEHHBIC PEAKLUU
OPTaHMYECKHX BEILIECTB, ACHATypalus OCJIKOB IpU HarpeBaHUH, L[BETHHIC
peakiuu OeNKoB) B COOTBETCTBHH C MPABHIAMU TEXHUKH O€30MaCHOCTH MPH
o0pallleH!H C BelecTBaMH 1 1JaOOpaTOpHBIM 000pYJOBaHHEM; IPEACTABIAThH
pe3yabTaThl XMMHUYECKOTO JKCIepUMEeHTa B (opMe 3alucd ypaBHEHUIH
COOTBETCTBYIOIIMX peakuuii W (OpMyIHPOBaTH BBIBOJBI HA OCHOBE 3THX

pe3yIbTaToB

34

ChopMHpPOBaHHOCTh YMEHHH TMPOBOIUTH BBIYHCICHUS 1O XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEUIeCTBAa HITU
MPOAYKTa Peaklry MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO U3

HUCXOOHBIX BEHICCTB WJIN MTPOAYKTOB peaKHI/II/I)

3.5

ChopMUpPOBaHHOCT yYMEHHMH KPUTHYECKH AaHAIM3HPOBATh XHMHYECKYIO
WHPOPMAIUIO, MOTYYaeMYI0 U3 Pa3HBIX MCTOYHUKOB (CpEeICTBa MAacCOBOU

nHopmauy, cets IHTepHeT U npyrue)

3.6

ChopMHpOBaHHOCTH ~ YMEHHII  cOONIONaTh  MpaBWUIa  HKOJOTMYECKU
1es1eco00pa3Horo MOBEACHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IEISAX
COXPaHEHHUs] CBOETO 3[0POBbsI W OKPYXAlOIIEH MNPUPOTHOW Cpenpl,
OCO3HaBaTh ONACHOCThb BO3JCHCTBUS HA >KMBBIE OPraHU3MBI ONPEIECIIEHHBIX
OpPTraHMYECKHX BEILECTB, MoHMMas cMbica mnokaszarens [IJK (mpenensHO
JIOTTYCTUMOM KOHIIEHTPAIIHH ), TOSICHATH Ha IIpUMepax CoCcoO0bI YMEHBIICHU

" IpEAOTBpALICHUA UX BPEAHOI'O BO3,Z[6ﬁCTBPI$I Ha OpraHu3M YCJIOBCKa

11 KJIACC

Kon
NPOBEPSIEMOr0
pe3yJjabTara

IIpoBepsieMble MpeAMETHBIE Pe3yabTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTeJIbHOI POrpaMMBbI cpegHero o01ero 00pazoBaHus

1

TeOpeTI/ILIeCKI/IG OCHOBBI XUMHH

1.1

Bnanenue  cucteMoil  XMMMYECKMX ~— 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TMOHATUS (XMMUYECKUH JJIEMEHT, aTOM, 3JEKTPOHHAS
o0oytouka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAM aTOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00BEM, KPUCTAJUTMIECKAs PEIIETKa,
TUTBl XUMHYECKUX PEaKIuil (OKHUCIUTENLHO-BOCCTAHOBUTEILHBIC, JK30- H
SHAOTEPMUYECKUE, PEAKIIMH WOHHOTO OOMEHa), pPacTBOp, DJICKTPOIHTHI,
HEAJIEKTPOIIUTEI, ANEKTPOTUTHYECKAS JIUCCOLIUAITHS, OKUCIIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUIECKOH pEaKIIii, XUMHIECKOS PAaBHOBECHE);
TEOPUH W  3aKOHBI  (TEOpUS  OIJICKTPOIMTUYCCKOW  JMCCOLMAIINY,
Ilepuommuecknit 3akoH J[.JM1. MenHneneeBa, 3akOH COXpPaHEHHUS MAaccChl),

3aKOHOMCPHOCTH, CHUMBOJIMYECKHUHN S3BIK XUMHHU, q)aKTOJ'IOFI/I‘lCCKI/IC CBCIACHUA
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0 CBOMCTBAx, COCTaBe, MOJYUYCHUH U 0€30IIaCHOM HCIIOIb30BAHNN BAKHEHIITIX

HCOPraHNYCCKHUX BCUICCTB B 6I>ITy )51 HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.2

ChopMHpOBaHHOCT YMEHHMH BBIABISTH XapaKTepHbIC IPU3HAKK U
B3aMMOCBSI3b M3YYEHHBIX TMOHATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS
IIPY OIMCAHUU CTPOCHUS M CBOWCTB HEOPTaHMUYECKHX BELIECTB M HX
MIPEBpAIIEHUH; BBIIBIATh B3aUMOCBSI3b XUMHUECKUX 3HAHUM C MOHATUSAMH U

IpeaACTAaBICHUAMU APYTUX €CTCCTBECHHOHAYYHBIX TPEAMCTOB

1.3

Brnagenne OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHWS BEUIECTB W
XUMHUYECKUX  SIBJICHUN  (HaOJIIOJIcHUE,  W3MEPCHHE,  DKCICPUMEHT,

MOJICTTHPOBAHHE)

1.4

CdopMHupOBaHHOCTH YMEHHI OIIPEIENSITh BAIEHTHOCTH U CTETIEHb OKHUCIICHUS
XUMUYECKUX OJEMEHTOB B COCAMHEHHSIX pPa3jIM4YHOrO COCTaBa, BHJI
XUMHYECKOHN CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJUIMYecKasi, BOIOPOIHAS) B
COCIMHCHUAX, THUI KPUCTALTUYECKOM pEIIETKH KOHKPETHOTO BEIeCTBa

(aTOMHafI, MOJICKYJIsIpHas, HOHHas, MeTaHJ'II/I‘ICCKaﬂ)

1.5

CdopMHpOBaHHOCTh YMEHUH OMNPENENATh XapakTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTMHECHUIA

1.6

ChopMHPOBaHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XMMUYCCKUE PEAKIMU 110
pa3MMYHBIM TpH3HaKaM (YHUCIy ¥ COCTaBy pearupylomx BeIIeCTB,
TeroBoMy 3G (eKTy peakiiuu, U3MEHEHUIO CTEIICHEH OKUCIICHUS SJICMCHTOB,

00paTUMOCTH PEaKIUU, YIACTHIO KaTaIu3aTopa)

1.7

CdopMHupOBaHHOCTh YMEHHUH COCTAaBIATH YPAaBHEHUS PEAKIUH pPa3TUIHBIX
TUIIOB, TOJIHBIC M COKpAlIEHHBIC YpPaBHCHUS peEaKMii MOHHOTO OOMeHa,

YYUATHIBAsI YCIIOBHS, TPH KOTOPBIX 3TH PEAKINU HIYT J0 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHHIl TPOBOIWTH PEAKIHH, ITOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH
OTBITHBIM IyTEM HOHBI, MPHUCYTCTBYIOIINE B BOAHBIX pacTBOpax

HCEOPraHn4YCCKUX BCHICCTB

1.9

C(l)OpMI/IpOBaHHOCTI: yMeHI/Iﬁ PacCKpbIBaTb CYHUIHOCTb  OKHUCIIMUTCIIBHO-
BOCCTaAaHOBUTCIIbHBIX peaKquI IIOCPCACTBOM COCTABJICHUA DJJICKTPOHHOI'O

OaylaHca ATHX peakinui

1.10

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBACHATH 3aBUCHUMOCTD CKOpOCTH

XUMHYECKOHN PeaKIiy OT Pa3IuIHbIX (PaKTOpoB

CdopMUpOBaHHOCTh YMEHHH OOBSICHSITH XapaKTep CMEIMICHUS XUMUIECKOTO
paBHOBecHS B 3aBUCHMOCTH OT BHENIHEro BoszjaeiicTBus (mpuHImn Jle

[Tarenne)

O6H.[aﬂ 1 HCOPraHUYCCKasA XUMUL

2.1

CdopmupoBaHHOCTh YMEHHUH pacKpbIBaTh CMbICT lleproamdeckoro 3akoHa
AWM. MenneneeBa © JEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIOMIYIO,

OOBSICHUTETHHYIO M IIPOTHOCTHIECCKYIO (DYHKITHH
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2.2

ChopMHpPOBaHHOCTh YMEHHI XapaKTePU30BaTh 3JICKTPOHHOE CTPOCHUC
aTOMOB XHMHYECKUX 3JIeMEeHTOB 1—4 mepuonoB Ilepuoaunueckoil cuctembl
xuMudeckux 3nmeMeHToB [|.M. MenneneeBa, UCMONb3ysI IOHITHS «S-, p-, d-
JNIEKTPOHHBIE  OpOWMTANM», «DHEPreTHYECKHE  ypPOBHH»,  OOBSICHSITH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB M HX
COeNMHEHHH 1o mnepuogaM u rpynnam Ilepuoguueckoil cuctemsl

xuMudeckux sneMmeHToB J[.M. MeHneneena

23

ChopMHpOBaHHOCTh YMEHHH XapakTepH30BaTh (ONHCHIBATH)  OOIIUE
XMMUYECKUE CBOMCTBa HEOPraHMYECKHX BEILIECTB PAa3JUYHBIX KJIACCOB,
MOJITBEPKAATH CyIIECTBOBAaHUE TeHETUYECKOM CBSI3H MEXITy
HEOPraHWYEeCKUMH BEIIECTBAMU C IIOMOLIbIO YPAaBHEHUI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIINM

24

CdhopMHpOBaHHOCTH yMEeHUH yCTaHaBIUBAaTh MIPUHAIJIEKHOCTh
HEOPraHWYECKUX BEILECTB 10 UX COCTaBY K ONpeAEIEHHOMY Ki1accy (Ipymnie)
COeIMHEHUH (IPOCTHIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHIBI,

OCHOBaHM:, KUCJIOTHI, aM(l)OTepHBIe THAPOKCUBI, COJ'II/I)

2.5

ChopMHpOBaHHOCTH YMEHHH HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS
coctaBlieHHss (OpMyn BEIIECTB M YpAaBHEHWH XHMHUYECKHX pEaklui,
cucremaruueckyto HomeHkiarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTJIENIbHBIX HEOPTraHHMYeCKHWX BellecTB (yrapHbId Ta3, YIVIEKHCIBIA ras,

aMMHaKk, raméHas HN3BCCTD, HeraméHas H3BECTh, IMUTbEBAA COAa, NMUPUT U

Jpyrue)

2.6

ChopMHpOBaHHOCTH YMEHHH XapakTepH30BaTh (ONHCHIBATH)  OOIIUE
XMMUYECKHE CBOMCTBa HEOPraHMYECKHX BEILIECTB PAa3JUYHBIX KJIACCOB,
MOJITBEPKAATH CyILIECTBOBAHUE TeHETUYECKOM CBSI3H MEXITy
HEOPraHWYEeCKMMH BEIIECTBAMU C IOMOLIbIO YPAaBHEHUI COOTBETCTBYIOIINX

XUMHUYECKUX PEAKIINM

2.7

CthopMUpOBaHHOCTh YMEHHI IJIAHUPOBATH W BBITIONHATH XUMHYECKUH
JKCIIEPUMEHT  (pa3lio’KeHHe TEePOKCHAa BOJOpPOJa B  IMPHUCYTCTBHUH
KaTanu3aTropa, OIpeleleHne CpeIbl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCAITBHOTO MHIWKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOW peakIfy, PeakMd MOHHOTO OOMeHa, KaueCTBEHHBIE PEaKIUH
Ha cynbdar-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHUS, pelIeHHe
SKCIIEPUMEHTAIBHBIX 3a7ad Mo TemMaM «Mertamnel» U «Hemertamie») B
COOTBETCTBHH C TpaBWJIAMH TEXHUKH O€30MacHOCTH TpH OOpamieHuu ¢
BEIIECTBAMHU U J1aOOpaTOPHBIM 000pYyIOBaHUEM; MPEACTABIATh PE3yJIbTATHI
XUMHYECKOTO SKCIIEPUMEHTa B ()OPME 3aIKCH YPABHEHUH COOTBETCTBYOIINX

peaknuii 1 GopMyITUPOBATh BHIBOJLI HA OCHOBE DTHUX PE3YIHTAaTOB

2.8

ChopMHpOBaHHOCTH YMEHHI COOJIIOIATh MTPABHJIA MTOJIB30BAHMSI XUMUYCCKON
nocyoi u 1a00opaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHIIA 0OpaIeHUs C

BeOIECTBAaMM B  COOTBETCTBMU C HUHCTPYKIUSAMU 110  BBIIIOJIHCHUIO
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1a00paTOPHBIX XUMHYECKUX OTIBITOB

2.9

ChopMHpPOBaHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHYECKUE MPOIIECCHI,
JeKalllie B OCHOBE MPOMBILUIEHHOTO IOJyYE€HUS CEPHON KUCIOThI, aMMHUAKa,
a TaKxke COPMHUPOBAHHOCTH NIPEJICTABIICHUH 00 OOIIMX HAYYHBIX IPUHITUIAX

X OKOJIOTHYCCKHUX HpO6J’I6MaX XUMHUYCCKOT0 IMMPON3BOACTBA

XUMUS U )KU3Hb. PacuéTnl

3.1

ChopMHpOBaHHOCTh NPENCTABICHUH O XUMHYECKOH COCTaBIISIOLICH
€CTECTBEHHOHAYYHOH KapTUHBI MHpPA, POJIM XUMHM B IIO3HAHUM SIBICHUH
npupoasl, B (OPMHUPOBAHWM MBIIIICHUSI M KYyJIbTyphl JHYHOCTH, €€
(YHKIMOHANBEHOW TPAMOTHOCTH, HEOOXOAUMON AJISl peIICHHsI TPAKTUIECKUX
3aJa4 U SKOJOTMYECKH O0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO M

NpUPOAHON cpene

3.2

ChopMHpOBaHHOCT YMEHMH KPUTHYECKH aHAJTM3UPOBATH XHMHYECKYIO
MHQOPMALMIO, MTOJYyYaeMyl0 M3 Pa3HBIX HCTOYHHMKOB (CPEICTBA MacCCOBOM

KOMMYHHKAIUH, ceTb VIHTepHeT U ApyTrue)

33

CdhopmMupoBaHHOCT ~ yMEHMH  cOOJIOZAaTh  HpaBWJIA  JKOJOTHUYECKH
11eJ1ecO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH AEATENBHOCTH B LEIAX

COXPaHEHUS CBOETO 3JJ0POBbS U OKPYXKAIOLIEH IIPUPOIHOHN Cpe/ibl

34

Oco3HaBaTh OMAaCHOCTH BO3JCUCTBHSI HA JKUBBIE OPTAHU3MBI OIPEACTIEHHBIX
BelllecTB, MoHUMas cMbicn mnokaszatens [IJIK, mosicHaTe Ha mnpumepax
CIOCOOBI YMEHBIIICHUS ¥ TIPEIOTBPAIICHUS MX BPEIHOTO BO3ICHCTBHS Ha

OpraHusM 4€JIOBCKa

3.5

ChopMHpPOBaHHOCTh YMEHHWH MPOBOIUTH BHIUYUCIICHUS C HUCIOJIb30BAHHEM
MIOHATHA «MaccoBasi JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHH
ra3oB IpU XUMHYECKUX PEaKIUsX, MacChl BEIIECTBA WIH 00bEMa ra3oB IO
W3BECTHOMY KOJMYECTBY BEHIECTBAa, Macce WIN O0bEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, TEILIOBOrO 3(pdekTa peakiuu Ha OCHOBE

3aKOHOB COXPaHEHHS MacChI BEIIECTB, IIPEBPAIEHI U COXPAHEHUS SHEPTUH
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INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT coepKAHMS

TeopeTnueckue OCHOBBI OPraHUYECKOH XUMUHU

1.1

IIpenmeT opranndeckoil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B ITOJIyYEHUU
HOBBIX BELIECTB M MaTepHajoB. Teopus CTpPOSHHS OPraHWYECKHX coeAuHeHuil A.M.

BYTJ'ICPOBa, €€ OCHOBHBIE MOJI0KECHUSI

1.2

CtpykTypHBIE€ (OPMYJIBI OPraHUYECKUX BeIecTB. I 'oMoorus, nzoMmepus. XUMHUIECKast
CBA3b B OPTaHWYECKHX COCAMHEHUSIX — OJMHApHBIE M KpaTHbIE cBs3u. [IpencraBnenue

0 KJ'IaCCI/I(i)I/IKaLII/II/I OpPraHNYCCKUX BCIICCTB

1.3

HomeHnknatypa OpraHM4ecKuxX COCOUHEHHM (CHUCTEMaTH4eckas)) M TPHUBHAJIBHBIC

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTCHCﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

VYrneBogopoabl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHUYECKUH psii. MeTaH M 3TaH — MpocTeimue
NPEACTABUTEIN AIKAHOB: (PU3NUYECKUE U XUMHUECKHE CBOWCTBA (peakuy 3aMelIeHHs

Y TOPEHUS), HaX0K/IEHUE B MIPUPOJIE, TOTyICHNUE 1 TPIMEHEHHE

2.2

AJTIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHM psAl. DTHIIEH U NMPOIUIIEH — IPOCTeHIIne
NPEACTAaBUTEIN  QJIKEHOB: (U3MYECKMe W XUMHYECKHE CBOWCTBa (peakuuu
THIPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAllMM, OKHCICHHS | TOJUMEpHU3aInHn),

MOJIYy4YCHUC U IPUMCHCHUC

23

Anxanuensl: Oyraguen-1,3 u MmetunOyTanueH-1,3: cTpoeHne, BaXHEUIIe XUMIUIECKIE

cBoiicTBa (peakuys noaumepusanum). [lomyueHne CHHTETUYECKOTO KaydyKa U Pe3HHBI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUSCKHH psia. AIETWIEH —
MPOCTEHIINI MpeACcTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, (PU3NIECKUE U XUMHUIECKHE
CBOICTBa (peakuuu THIPUPOBAHMSA, TaJOr€HHPOBAHUSA, THApaTallid, TOPEHHUs),

MOJIYy4YCHUC U IPUMCHCHUC

25

Apensl. benson: cocraB, cTpoeHue, (pU3NUYECKUE U XUMHUYECKHE CBOWCTBA (pEaKLUH
TaJIOTEHUPOBaHUsI W HUTPOBAHMS), TOJIydeHHEe W TpuMeHeHue. Toiyos: cocTas,
cTpoeHue, (U3NYECKMe M XHMHYECKHE CBOMCTBA (PEakUWH TaJOTCHUPOBAHHUS U
HUTPOBAHU), TIOJyYeHHE U NMpUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTndeckas CBA3b

MCXKAY yIjieBOAOpOAaMH, IIPUHAMJICIKAIITUMU K Pa3JIMIHbIM KJIaCCaM

2.6

[IpupoaHbIe HCTOYHUKH YII€BOAOPONOB. IIprpoaHblii ra3 1 nonyTHbIE HEQTIHBIE ra3bl.
Hedts u e€ npomcxoxaenue. CriocoObl mepepaboTku HeTH: MEPEroHKa, KPEKWHT
(TepMuueckuii, KataluTHdeckui), nuponu3. I[lpomykTel mnepepaboTkm HePTH, HX
MpUMEHEHHE B TPOMBINUIEHHOCTH M B ObITYy. KaMmeHHBIM yroiab M MPOAYKTBI €ro

nepepaboTKu
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Kncnopoz[couepmamne OpPraHn4CCKUC COCAUHCHUA

3.1

[IpenenbHBIE OMHOATOMHBIE CIIAPTHL. METAHON M ATAHOJN: CTPOCHHE, (PU3NIECKUC H
XUMUYECKUE CBOMCTBa (PEakUMU C aKTUBHBIMU MeETajUlaMH, TajoreHOBOJOPOAaMH,
ropeHue), mpuMeHeHne. BogopoIHbIe CBS3M MEXKIY MOJIEKYJIaMH CIIHPTOB. JlelicTBre
METaHOJIa U 3TAHOJIA Ha OPTaHU3M 4eJoBeKa. MHOroaTOMHbBIC CIIUPTHI. DTUICHTIUKOIIb
Y TIIMIEPHH: CTpOeHHUe, (U3NYeCKHe W XUMHUYECKHE CBOICTBa (B3aMMOEHCTBHE CO
IICJIOYHBIMUA METaNIaMU, Ka4yeCTBCHHAs pEaKius Ha MHOTOATOMHBIC CIHPTHI).

JlelicTBue Ha opraHu3M uejoBeka. [[puMeHeH e MIMIepruHa U STUIEHTIIUKOJIS

32

®DeHoJ: CTpOCHHUE MOJICKYJIBI, (PH3WYECKHE W XMMHUYECKHE CBOWCTBA. TOKCHIHOCTH

¢denona. [Ipumenenue Genona

33

AJ'IL,Z[CFI/II[LI N KCTOHBEI. <D0pMaan[erm[, alCTAJIbACTU/: CTPOCHUC, (bnanecxne n
XHMHAYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHUA W BOCCTAHOBJICHHSA, KadCCTBCHHBIC

peaK]_II/II/I), NOJIy4YCHUC U IPUMCHCHUC

34

OIHOOCHOBHBIE ITPEIETbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAS! KUCIIOTHI:
cTpoeHue, GU3NIECKUe U XUMUIECKHE CBOMCTBA (CBOMCTRA, OOIIHE /I Kjlacca KUCIIOT,
peakius drepudukanuu), momydyeHue W npuMeHeHwe. CTeapuHOBas W OJICMHOBAs
KHCIIOTHI KaK MPEACTABUTENN BHICIINX KapOOHOBBIX KUCIOT. MBUTa KaK COJHM BBICIITHX

KapOOHOBBIX KHCIIOT, KX MOIOIIEe JICHCTBHE

3.5

CroxxHble 3(hUpPbI KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX 3(HUPOB.

Kupel. I'naponns xxupos. [Ipumenenue xupoB. buosnorudeckas poJib )KUPOB

3.6

VYraeBoapl: cocraB, Kiaccu(UKaIMs YIiIeBOIOB (MOHO-, M- W TIOJNHCAXapUbl).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBL,
¢usnueckue W XMMUYECKHEe CBOMCTBa (B3ammojeictBue ¢ ruapokcuaoM wmenu(ll),
OKHCJICHHE aMMHa4yHBIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBIEeHHE, OpoKeHHE
TIIIOKO3bI), HAXOXKIEHHE B MIPUPOJIE, IPUMEHEHUE, Onoornueckast posib. ®OTOCUHTES.
@pykTO3a Kak M30Mep MII0K03bl. Kpaxman u 1nemirono3a Kak NpUpOIHbIE MOJUMEDPHI.
CtpoeHue kpaxmaina U LEUIoIo3bl. PU3ndyeckue U XMMUYECKUE CBOMCTBAa Kpaxmalla

(FI/IZ[pOJ'II/IS, KauCCTBCHHAA pCaKknusd C I/IOI[OM)

AzoTcojiepkaniye opraHMueckue CoeIMHEHNUS

4.1

AMVHOKHUCIIOTBI Kak aM(OTEpHBIE OpraHMYeCKue coenuHeHus. Dusuveckue u
XIMHYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha IpUMepe TIuIHA). bronornyeckoe 3HaueHNe

AMHWHOKUCJIOT. HGHTI/IZ[I)I

4.2

benku kak nmpupoHbIe BEICOKOMOJIEKYJIApHbIE coenuHeHud. [lepBuunas, BTopuyHas u
TpeTH4YHas CTPYKTypa 0eIKoB. XMMHUIECKHE CBOMCTBA OEIKOB: THAPOIIN3, IEHATY AL,

Ka4CCTBCHHBIC pCAKIIMKU HA Oenku

BricokoMomnekynapHbIe COeqMHEHUS

5.1

OCHOBHBIE MOHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COETMHEHHUIH: MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3alMY, CpPEAHAS MOJEKyIsIpHas Macca.
OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJUMepU3alus 1

TOJIMKOHICHCAaIUA




29

52

SKCHCPI/IMGHTEU'ILHBIG MCTObI U3YUYCHUA BCIICCTB U UX HpeBpauleHm‘/i: O3HaKOMJICHHEC
C O6pa3LIaMI/I NpUPOAHBIX KW HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC, KaAYYYKOB.

ITony4yeHue CUHTETUYECKOIO KaydyKa U PE3HHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMCECHT COACPKaHUA

TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMHAYECKHA dJeMeHT. AToM. Sapo aToma, W30TOMBL. DJIEKTPOHHAsS 000J0YKa.
OHepreTUYecKUe YpPOBHH, IOJAYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-DIESMCHTEHI.
OcoOeHHOCTH pacIpe/IeIeHUs SIEKTPOHOB IT0 OPOUTAJISIM B aTOMAaX AJIEMEHTOB IEPBhIX

YeTHIPEX MEPHOIOB. DIEKTPOHHAS KOH(UTYpaIis aTOMOB

1.2

ITepuonnuecknii 3akoH u llepuoguueckas cucreMa XuMHUYecKux snemeHToB J[.H.
MenneneeBa. CBA3b NEPUOIUUECKOr0 3aKOHA U [leproinueckoil CHCTEMbl XUMHUYECKHUX
snemenToB J[.MI. MeHaeneeBa C COBPEMEHHOHM TEOpPHEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB XMMHUYECKHX 3JEMEHTOB M OOpa3yeMbIX HMHU
MMPOCTHIX U CJIOKHBIX BCIICCTB IO IpynraM U nepuoam. 3HaueHne MEPUOAUICCKOIr0

3aKOHA B Pa3BUTUH HAYKH

1.3

CrtpocHme BemecTBa. XUMHYECKas CBs3b. BUABI XMMHUYECKOW CBs3M (KOBaJICHTHAs
HCIIOJIApHAasA W IIOJIApHas, HWOHHAa#A, MCT&HHI/I‘ICCK&X). HoHbl: KaTHMOHBI U aAHUOHEI.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHYECKOW CBSI3M (OOMEHHBIM W TOHOPHO-

aKLenToOpHbIN). BonopoaHas cBs3b

1.4

BaneHTHOCTB. BJ'ICKTpOOTpI/ILIaTeIIBHOCTL. CrereHb OKUCICHHS

1.5

BemiecTBa MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOI'O CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBA. THUIBI KPUCTAIIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOIMCTBA BEIIECTB OT THUIA
KpUCTaUIMUeCKON pemérku. IloHsaTue o aucnepcHbIXx cucremax. VIcTuHHBIE H

KOJUIOMHBIC PACTBOPHI. Maccopas A0JIs1 BEUICCTBA B PpACTBOPC

1.6

KJ'IaCCI/I(I)I/IKaLII/Iﬂ HEOPraHN4CCKUX COC,I[PIHGHHﬁ. HOMCHKJ’IaTypa HEOPraHn4YCCKUx

BEILECTB

1.7

Xumnueckast peakuus. Kinaccudukanuss XUMAYECKAX PEaKIUil B HEOPTaHUUECKOW H
OpraHMYECKOW XWUMHUH. 3aKOH COXPaHEHHs MacChl BEHIECTB, 3aKOH COXPAaHEHHA H

MpeBpalICHUA SHEPTUU IPHU XUMUUYCCKUX PCAKIUAX

1.8

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT Pa3JIM4HBIX (pakTopoB

1.9

OO6parumblie peaknuu. XUMHIECKoe paBHOBecHe. DaKTOPhI, BIUSIIONINE HA COCTOSHUE

xumuueckoro pasHosecus. [Ipunnun Jle [larense

1.10

SHGKTPOJ'H/ITI/I‘IG}CKaSI Jucconualus. CunbHBIEC U CclTaOble SJICKTPOJIUTHL. Cpena BOJHBIX

PacTBOPOB BEILIECTB: KKCIas, HEWTpallbHas1, IieouHast. Peakiium HoHHOTO 0OMeHa

OKHCIIMTEILHO-BOCCTAHOBUTEIIBHBIC pcakonn
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HeopraHquCKaﬂ XHUMUA

2.1

Hemeramnel. Ilonoxenue HemeTamwioB B llepuogudeckoil cUCTEME XUMHYECKHX
anemenToB JI.W. MeHeneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB. Du3ndeckre CBOCTBa
HEMETAaJUIOB. AJUIOTPOIHS HEMETaUIoB (Ha IpuMepe KHUclopoaa, cephl, (ochopa u

yriepozaa)

2.2

XUMHUYECKHE CBOWCTBA BaXHEUIIMX HEMETAJIOB (TAlOreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa W KpeMHHSA) M MX COSAMHEHWH (OKCHIOB, KHUCIOPOACOAEPIKALINX KHCIOT,

BOAOPOAHBIX COGHHHCHHﬁ). HpI/IMCHGHI/Ie BaKHECHIIINX HEMETAJIOB U UX COG,Z[I/IHCHI/Iﬁ

2.3

Mertamnsl. [lonoxenne metamnos B [leprognueckoil cucreMe XUMHYECKUX JIEMEHTOB
J.. Menneneesa. OcCOOEHHOCTH CTPOCHHUS 3JICKTPOHHBIX 000JI0UEK aTOMOB METAJLIIOB.
Obmme ¢usnveckue cBoicTBa MeTayuioB. CIaBbl METAIOB. DJIEKTPOXUMUYECKUN

PsA HAPSKEHUN METaJuIoB

24

XHWMHYECKHE CBOWCTBA BAXKHEHINMX METAUIOB (HATPUH, KA, KAJIbIUNA, MarHHH,
QIFOMHUHUH, IIUHK, XPOM, )KeJIe30, MeJIb) ¥ HX coequHeHnr. O0IIue CrIoCOOBI MMOTyYeHUS

MeTasuioB. [IpuMeHeHe MeTaioB B OBITY U TEXHHUKE

2.5

I'eneTrndeckas CBS3b HCOPraHM4Y€CKUX BCHICCTB, INPHHAMJICKANIUX K Pa3IMYHBIM

Ki1accaM

XUMHS U )KA3HD

3.1

Ponp xumum B obOecmeucHUU 3KOHOFHQGCKOﬁ, 3HepI‘GTI/I‘lCCKOI71 U ITIUIICBOH
6630HaCHOCTI/I, Pa3BUTUN MEAUITVHBI. ITonsTre o Hay4YHBbIX METOZaX IMO3HaHWA BEIICCTB

1 XUMHYCCKHUX pCaKLII/Iﬁ

32

[IpencraBnenuss 00 o0OmMUX HAYYHBIX MPHHIUNAX MPOMBIIUIEHHOTO TOTYYCHHS
BaXHEHIIMX BemlecTB. YenoBEeK B MHUpPE BEIIECTB W MaTEpHalOB: Ba)KHEUIIHE
CTPOUTENBHBIE MATEPHUAIIBI, KOHCTPYKLIMOHHBIE MaTEPUaIbl, KPACKH, CTEKIIO, KEpAMUKA,
Marepuanbl JUIs 3JEKTPOHUKH, HaHOMAaTepHuasbl, OpPraHUYECKHE U MHHEpaJIbHbIC

yInoOpeHus

33

XHMHS ¥ 340pOBbE YETIOBEKA: MPaBHJIa MCIOJIb30BAaHMUS JIEKAPCTBEHHBIX MPENapaToB,
mpaBmiia 0€30MacHOTO HCIIOJIb30BAaHUS MPENapaToB OBITOBONH XWMHUHU B ITOBCEIHEBHOM

KHU3HU
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT' O ITPOIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

Pynzutuc I'.E., ®enpaman O.I'. «XUMHUSA 10 knace»
VYueOHuk. ba3zoBblil ypoBeHb.

AxmmmonepHoe obmectBo "M3natenserBo "lIpocsemenue”, 2023 rox

Pymzuruc I'.E., ®enpaman ©.I'. «XUMMUSA 11 kaace»
VYuebuuk. ba3zoBblil ypoBeHb.

AxunonepHoe obmiecto "UznatensctBo "lIpocsemenue”, 2023 roxg

METOJUYECKHUE MATEPUAJIBI U1 YUUTEJISL

T'abpuensa O.C., Octpoymo B W.I'., CnaakoB C.A. «XUMMSI 10 kaacce»

BbazoBerit ypoBeHs. YueOHuk. AkimonepHoe obmectBo "U3narenscto "[Ipoceemienne"”, 2023
Iaopuensu O.C., Octpoymo B N.I"., Cnagxor C.A. «kXXUMMHUS 11 kaace»

bazoBrrit ypoBens. YueOHuk. AkimonepHoe obmectBo "MU3narenscto "[IpocBemenne"”, 2023
Pynzutuc I'.E., ®enpaman ©.I'. «XUMHUSA 10 knace»

Pymzutuc I'.E., ®enpaman O.I". «XUMHUA 11 kaace»

AxumonepHoe obmiectBo "Uznatenscto "lIpocsemenue”, 2023 rox

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HHTEPHET

bubnmnorexa [1OK https://m.edsoo.ru/7f41a636

IMnardpopma Cnam 'MA  https://chem-oge.sdamgia.ru/teacher/test

ITnardopma SAKnace https://www.yaklass.ru/p/biologia?YkIShowAll=1
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