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MNOSACHUTEJIBHAS 3AITUCKA
[TporpaMma 1o XMMHH Ha YPOBHE CPEIAHEro 00IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE:

1.®enepanbHOro rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHEro 00IIero
obpa3zoBanus ([Ipukas Munucrtepersa npocsenieanst PO ot 17.05.2012 Ne413 « O6
yreepxaeHun @I'OC COO» ¢ u3MeH.)
2.0cHOBHO# 00pa30BaTEIBbHOM MPOTPaMMBbI cpeiHero oomiero oopasoanuss MAOY Abarckas
COIII Ne 1, npotokon nenaroruueckoro cosera ot 30.08.2023 r. Ne 18, ¢ nu3meH.

3.ITpukaza Munnpocsemienus: Poccun ot 22.06.2026 Ne 436 «O06 yrBepx)aeHun GenepaabHOro
nepevHs y4eOHUKOB, TOMYIEHHBIX K NCIOIb30BAHUIO MIPU PEAIN3aUN UMEIOIINX
rOCy/IapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX IPOrPaMM HA4aIBHOTO OOIIETo,
OCHOBHOT0 O0I1I€T0, CPEIHEr0 OOIIETr0 00pa30BaHus OpraHU3aLUsIMH, OCYIIECTBIIAIOIUMU
00pa3oBaTENBHYIO IEATEIBHOCT, U YCTAHOBIICHUH MPEJEIHLHOTO CPOKA UCIIOIB30BaHUS

HCKJIIOYEHHBIX YUEOHUKOB U pa3paOd0TaHHBIX B KOMIUIEKTE C HUIMH Y4€OHBIX TIOCOOUI»
4.Yge6Horo utana MAOY Abarckas COLL Ne 1 na 2026 — 2027 yueOHblii ro.

5.®enepanbHOl paboueii mporpamMmbl O y4eOHOMY MPEAMETY «XUMHUSI»

A Taxxke Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obOpa3oBaHHH B
Poccuiickoit ~ ®enepanumn», TpeOOBaHMII K  pe3ylbTaTaM  OCBOEHHUS  deaepanbHON
o0Opa3oBaresbHO Mporpammel cpeanero oomero oopazosanus (OOIT COO), mpeacTaBiIeHHBIX B
®denepanbHOM TrocyaapcTBEHHOM obpaszoBatenbHoM cranpapte COO, ¢ yuérom Konmenmuu
MpenoiaBaHusl ydeOHOro npeamera «XuMus» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoi
®denepanuy, peaau3yroluX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbl, 1 OCHOBHBIX MOJIOKEHUHN
«Ctparerun pa3BuTtus BocnuTaHusi B Poccuiickoit ®denepanum Ha nepuon no 2025 roma»
(Pacnopskenue IIpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOZ0B K pa3paboTKe MporpaMMbl MO XHUMHH, K OIpEIeNeHUI0 oOIei
CTpaTeruu 0O0y4eHHUsI, BOCHUTAHUS U Pa3BUTHUS OOy4arOUIUXCs CpeJICTBaMU y4eOHOro mpeaMmera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiell, coJlepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4yaeMO€ BBITYCKHHUKaMu  00mieoOpa3oBaTesbHOM
OpraHM3aly, SBISIETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIINM 3TAllOM pealu3alil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTHU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPHUPOBI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOIIEH KyIbTYyphI
YelloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npUpoOHOI cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJarOMIMXCS Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IpeaMeTa «XUMHs», COJIepKaHHe M MOCTPOCHHE
KOTOpPOTO OMNpPENENICHBl B MPOTpamMMe IO XWMHU C Y4E€TOM crneuuuKd HAyKd XUMHH, €&
3HA4YEHUS B MO3HAHUU MPHUPOBI U B MaTepUAIbHOM KHU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIINX
Hened ¥ MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XuMHS KaK 3J€MEHT CUCTEMBl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOMN
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
dbopMupOBaHUE PALlMOHAILHOTO HAYYHOT'O MBIIIEHUS, B CO3JJaHHE 1[EJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe KaKk O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU



Ha OCHOBE MOHMMaHUs BEHICCTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBA3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HayKaMM, XHUMHs CTaja
HEOThEMJIEMOI 4YacTbl0 MUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO TpyAa U
AKHU3HU Kaxaoro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMI HaIlpaBJIEHAa HAa PELIEHUE INIO0ANBHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUS
4eJI0BEYECTBA — CBHIPbEBOM, HYHEPreTUUECKOH, MNUIIEBOH, SKOJIOTMYECKOH Oe30macHOCTH U
OXpaHbl 30POBbSI.

B coorBerctBMM ¢ 0OOmMMMH LENSIMH W HPUHLUUIIAMU CpEeJHEro obuero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIBTYPHYIO TOATOTOBKY OOYYaroIIUXCs, HEOOXOAMMYIO MM JIJIs
BbIpa0OTKM MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKJIIOUEHHS B KHM3Hb COLUYMA,
IPO0JDKEHHs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEJICTBEHHO C XUMHUEH.

CocraBmsitoliuMu  ipefMeTra «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SBJISIOTCSI OCHOBBI 0A30BOM HAyKM: CUCTEMa 3HAHUIN IO HEOPTaHUYECKON XUMHHU (C BKIIOUEHUEM
3HAaHUM U3 o0IIel XMMHMK) U OpraHudecko xumuu. GopMuUpoBaHUE JAHHON CHCTEMbl 3HAHUH
IpU W3YYEHUU NpeaMeTa 00ecleYMBaeT BO3MOXHOCTb PAaCCMOTPEHHUS] BCETO MHOrooOpasus
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHuueckas
XUMHUSA» chopMUpOBaHa B MPOrpaMMe [0 XUMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
ONpeeNéHHBIX TEOPEeTUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOM XHMMHMM BeIecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COEAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX NPEICTaBICHUH O CTPOCHUM BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIlECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB JO
CIIOKHBIX OMOJIOTUYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMHUU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIero oOpa30BaHUs MEpBOHAYaJIbHBIE
NpPECTaBICHNUS O XUMUYECKOM CBSA3M, KIacCCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUsl B IMpeaMere «XuMus» 0a3z0BOro ypoBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs TEOPETHUYECKUH Marepuan u
(akTOJIOTMUECKUE CBEJCHMS O BELIECTBAX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0miast 1 HeopraHuyeckass XuMus» 00ydaroIUMCsl MPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYEHHE IMEePUOJINYECKOr0 3aKOHa C OOIIETeOPEeTHYECKHMX W METOJOJIOTUYECKUX IO3ULUH,
riy0xe MOHATh HCTOPUYECKOe H3MEHEeHHe (YHKIMI 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsercs B Kypcax 10 um 11 KkmaccoB »sneMeHTaMM  COJEp)KaHUSA, HMEIOIHUMHU
KyJBTYpPOJOTMUYECKHI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBSA3M XHMHH C JPYIMMHM HayKaMH, PacKpbIBalOT €€ pOJIb B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBAKEHHsI K IPOLIECCY
TBOPYECTBA B 0OJACTH TEOPUH U MPAKTUYECKUX NPUIOKECHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATE MH(OPMALMIO U IPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUM, pelIeHHs



MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIEI0BATEeNbCKUX 3a7ad. B 1enom cojepxaHue
yueOHOoro npeamera «XuMHS» JAaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00yJarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PriIoCODCKUX UACH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOTro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MyTEM dKCIEPUMEHTA
U pEIICHUS TPOTHBOPEYHUN MEXIy HOBBIMU (PAaKTaMH U TEOPETUYCCKUMHU MPEANOCHUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH SKOJOTHMYECKUX MPOOJIeM, a TakkKe MpodieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUAIOB.

B muane pemienuss 3amad  BOCIMTAHHUSA, Pa3BUTHUS U COLMAIM3ALUUA  O0yYaromuxcs
NPHUHSITBIE MPOTPAMMON TIO XUMHH IOAXOABI K OINPEACICHUI0 COJEPKaHUS U TOCTPOSHUS
npeaMeTa MpeayCMaTpuBaloT (OPMUPOBAHUE YHUBEPCATBHBIX yUCOHBIX JEHCTBUN, MMEIOIIHX
0a30Boe 3HaUEHUE I PA3IMYHbBIX BHIOB JEATEILHOCTH: PEIICHUs MpoOeM, MOUCKa, aHaIu3a U
00paboTkn wuHMOpMAIMK, HEOOXOMUMBIX JJII TNPHOOPETEHUsS OmbITa MPAKTHUYECCKON W
MCCIIEIOBATEIbCKON ACATEIBHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUHM XUMHHU.

B mpakTuke npenogaBaHus XUMUHM KaK HAa YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs, TaK U
HA YpPOBHE cpenHero obmiero o0Opa3oBaHUs, TMPH  OMNPENEICHUH COJEpiKaTeIbHON
XapaKTepUCTUKU IeNiel M3y4eHHUs TMpeAMeTa HampaBlIeHHEM IMEpPBOCTEIEHHON 3HAYUMOCTHU
TPagUIIMOHHO Tpu3HAércs (OPMUPOBAHME OCHOB XWMHYECKOW HAyKH Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATENbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. C METOAWYECKOW TOYKM 3PEHHS TakoW MOAXOd K
OTIpeICNICHUIO 1eJIeH N3YUEeHUS MIPEeIMEeTa SBIISIETCS BIIOJIHE OMPaBAaHHBIM.

CornacHO NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU IEISIMH U3YyYeHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCSL:

e (GOpMHpPOBAHHME CHCTEMBbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TMOHSITHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE U
NOHUMaHME CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHS M CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHH OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUH, IMEIOIIHUX MECTO B MPUPOJE, B MPAKTUUECKON U
MOBCEIHEBHOH JKU3HH,

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENIBHOCTH, CBS3aHHBIX C HAOIIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJeHHEM NpaBWil 0€30MacHOro
oOparieHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, copeprkaTenbHasi XapaKTepUCTHKa IeNiel W 3a/1a4 M3y4eHUs TpeaMera B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cucTeMe cpenHero oOmiero oOpa3zoBaHusa. CerogHsi B MNpeNnojaBaHUU XMMUU B OoJbIIei
CTETIEHU OTHAETCS TPEANOYTEHHE MPAKTUIECKOH KOMIIOHEHTE COJepKaHUs OOy4eHHs,
OpUEHTUPOBAHHOM Ha TOATrOTOBKY BBIMYCKHHMKA 0OLIe00pa30BaTeIbHOM  OpraHU3allu,
BJIAJICIOIIET0 He HAaOOpOM 3HaHM, a (YHKIHMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CHOCO0AMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW XKU3HU IS PEIICHUs
MPAKTUYECKHX 3ajay.

B cBs3u c 3TUM npu u3ydeHMHM TpeaMeTra «XHUMHs JAOMUHUPYIOLEe 3HAUYCHHE
MPHOOPETAIOT TaKUe IeNTU U 33/1a9H, KaK:



ajanTauus OOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE WHTEIUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHSTHIO T'PAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHue y O0OYyYarOIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE /IS Pa3IUYHBIX BUJOB JIEATEILHOCTHU: PELICHUS MPoOeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOPMAIUH, HEOOXOIUMBIX JUISI TPHUOOPETEHHS OIBITa
JEeSTEIIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XUMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKA M aHaIN3a y4eOHOW U HAyYHO-TIOMYJIIPHOU HH(DOPMAIINA XUMHUIECKOTO
COJIEpKaHus;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIIILIICHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOYydYaKOIMUXCS YOSKIEHHOCTH B TYMaHHUCTHYECKON HAINpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEIIEHUH TI00anbHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JHEPreTHUYECKUX PECYPCOB U COXPAHEHUs MPUPOJHOIO
paBHOBECHs, OCO3HAHHMS HEOOXOIMMOCTH OEpPEKHOTO OTHOLIEHUS K TMPUPOJIE U CBOEMY
37I0POBBIO, a TAK)KE€ MPUOOPETEHHSI OIBITA MCIIOIH30BAHUS MOTYUYEHHBIX 3HAHUW U1 IPUHSTHUS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B y4ueOHOM mutane cpemHero oOmiero oOpa3oBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAYyUHbBIE TTPEIMETHI».

OO0ree 9MCIIO YacoB, OTBEAEHHBIX ISl U3yUYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBanusi, coctaBisgeT 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
knacce — 34 gaca (1 gac B Hefiento).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalMd  OpraHMYecKMX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHUYeCKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICTMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOCHHME, TOMOJOTMYECKHM paAn. MeraH M 3TaH — mnpocTeiime
IpPEJCTaBUTENIN aJIKaHOB: (PHU3MUYECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEeHUs ), HaXOXACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONUIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OJTyYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metwinOyraaues-1,3: cTpoeHue, BaKHEMIINE XUMUYECKHE
cBoiicTBa (peakus noaumepusanun). [lodydeHre CHHTETHYECKOTro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
HPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKHE CBOMCTBA
(peakuuu rUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. bensomn: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyde€HHE M TpUMeHeHHe. Toxyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo8aHus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBs3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpOAOoB. [IpuponHblil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TMeperoHka, KpeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib U NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromab», MoxenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss 1mo ypaBHEHHIO XUMHMUYECKOW peakuuu (Macchl, 00BbEMaA, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITAHON: CTpOEHHE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU MeETaJlJIaMH, TajJor€HOBOJOpOJIaMH, TOpPEHHE),
npuMeHeHue. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKlus Ha
MHOTOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCThH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS W BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesiebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepupUKalM), MoldydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2pupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruyeckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemnono3a kak mpupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIPOoJn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl H3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(Il)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuinepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(Il), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TMPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue COeAINHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHudyeckue coenuHeHHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBONCTBa OEJIKOB: THUIPONIU3, NCHATypalusd,
KauEeCTBEHHbIE PEAKIIMM Ha OEIIKHU.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIs U MTOJIMKOHCHCALIMSL.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YE€HHUU opranumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATHUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/IEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOue ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJIEHUE, Hay4yHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJIETIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

buonorus: xnerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, TOJIE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMMHU

XUMUYEeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. OCOOeHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHYECKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepuojaM. 3HaueHUEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMoJISIpHasl U TOJISIpHAsi, WOHHAs, METaJlJIMuecKas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHUS. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAIIINYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKux
BellecTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kimaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTraHWYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3jInYHbIX (pakTopoB. OOpaTUMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO DPABHOBECHSL.
[Tpunnun Jle [latense.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIas, HEUTpabHasl, IIETI0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YUEHHUSl BEIIECTB U WX MPEBpAIllEHUI: JTEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0AeHHEe M OINKCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. Ilonoxxenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanemeHTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pochopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHIITMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUIaBel METAJUIOB. DJIEKTPOXMMHYECKHHA PsJ HANPSHKEHUH
METaJIOB.

XWUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPUH, KaJWid, KajdbIMHd, MAarHUM,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHUS BEUIECTB M MX NPEBpPALLCHUMN: HU3YYEHHUE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPaTOPHBIX  OINBITOB
(B3auMoJielicTBUE TUAPOKCHIA AJOMUHUS C PACTBOPaMM KHMCIOT U IIEN0YEH, KaueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oOecrie4eHnu YKOJI0TMUECKOM, SJHEPreTHYeCcKOol U MUILEeBOM 0e30nacHoCTH,
pa3BuTUM MenuuuHbl. [loHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

[IpencraBiaenus 00 OOWMX HayyHbIX MPUHLUUIAX I[POMBIIUIEHHOTO IOJIY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XUMHSL M 3I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaAMETHBIX CBA3€H IpU M3y4eHHUU OOIel U HEOPraHMYeCKOW XUMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUMH, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccu(uKkauus,  NEpUOJUYHOCTh,  HaONIOEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIleCTBa, (PU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMaeMble, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTD, METAITYpPTUs,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB., CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
MPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTe€pHalIOB, 3JIEKTPOHHAs INPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



JesATeIbHOCTDh YUYUTEJIA € y4eTOM padoueil mporpaMMbl BOCIIUTAHMS.
10 kaacc

- YCTaHOBJICHHE JIOBEPHUTECIFHBIX OTHOMICHHH MEXIy MEeNarorH4ecKuM pPadOTHUKOM U €ro
00y4aromuMucsi, CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIPHUATHIO OOYydYalOIIMMUCS TpeOOBaHM U
npoch0 MeIarornyeckoro paboTHHKA, MPUBJICYCHUIO MX BHUMAHUS K OOCYXKIaeMOH Ha ypoke
nH(pOpMaINH, aKTUBU3ALUH UX O3HABATEIbHON JESTEIBHOCTH;

- mOOYXIeHNEe 00yUaIoIUXCs COOII0IaTh Ha YPOKE OOLIECTIPUHSATHIC HOPMBI TIOBEICHUS, IPaBUIa
0OIIEHUs CO CTapIIMMH (TIeIarornyeCKUMH pabOTHUKAMH) U CBEPCTHHKAMHU (00YyJaroluMucs),
MPUHIIAITEI Y9eOHOUW TUCITUTUIMHEI U CAMOOPTaHU3aIINY;

- TpUBIICYCHHE BHUMAHUS OOYYAIOIIMXCS K ILIEHHOCTHOMY AacIeKTy H3y4aeMbIX Ha ypoKax
SIBIICHUH, OPraHu3alus UX paOdoThI C TIOJTy4aeMOU Ha YPOKE COLMAIBHO 3HAYUMOM nH(popmanmen
— WHUIMUPOBAHUE €€ OOCYKIICHMsI, BBICKAa3bIBaHUS OOYYAIOIIMMHCS CBOETO MHEHHS 10 €€
MOBOJTY, BEIPAOOTKH CBOETO K HEel OTHOIICHUS;

- HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXHOCTEW COAEp)KaHUS YUEeOHOro IpenMeTra depes
JIEMOHCTPAIMIO  OOYYarOIIUMCSI TPUMEPOB OTBETCTBECHHOTO, TPAKIAHCKOTO IOBEICHHS,
MIPOSIBIICHUST YEJIOBEKOIIOOMS U 10OPOCEPACUHOCTH, YEpe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUISL YTEHUS], 3a/1a4 JIJIs1 peLIeHUs], TPOOJIEMHBIX CUTYyaluil 1Ji1 00CYKIEHUS B KJIacce;

- IPUMEHEHNUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl ¢ O0YUYAIOUIUMHUCS: UHTEJUIEKTYaIbHbBIX
UTp, CTUMYJIMPYIOIIUX I[MO3HABATEIbHYI0 MOTHUBALIMIO OOYYAIOIIMXCS; NUJAKTUYECKOTO Tearpa,
I7ie TOJy4YeHHbIE Ha YpOKE 3HAaHUsS OOBITPHIBAIOTCS B TE€ATPaJbHBIX MOCTAHOBKAX; TUCKYCCHI,
KOTOpBIE Jal0T O0YyYarolMMCsl BO3MOKHOCTh IPHUOOPECTH OMNBIT BEAEHUS KOHCTPYKTHBHOTO
JIMaJiora; TpynnoBoil paboThl WK paboOThl B Mapax, KOTOpble yyaT OOy4aroIIMXCsl KOMaHIHOU
paboTe ¥ B3aMMOAEHCTBHUIO C APYTUMHU 00Y4arOLIUMHUCS;

- BKJIKOYEHHE B YPOK MIPOBBIX IPOLENYpP, KOTOPBIE IOMOTAOT MOIIAEPKATh MOTHBALUIO
00yyaromuxcst K MoJIy4eHHIO 3HAaHUH, HaJJa)KUBAHUIO TIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH
B KJIacCe, TIOMOTaloT YCTaHOBJIEHUIO JOOpOXkKenaTenbHON aTMochepsl BO BpeMs YpOKa;

opranm3anus medcTBa MOTHBUPOBAHHBIX M DJPYJUPOBAHHBIX OOydYalOUIUXCS HaA HX
HEYCTICBAIOIUMH OJHOKJIIACCHUKAMH, JAIOIIET0 OOYYaOmKUMCS COIMATbHO 3HAYUMBINA OIIBIT
COTPYAHUYECTBA M B3AMMHOM MTOMOIIIH;

- UHMLIMHAPOBAHME M TOJAJIEP)KKA HCCIEA0BATENbCKOM AEATeIbHOCTH O00Yy4YalolUXCsl B pamMKax
peanu3alid UMW HWHAMBUAYAJIbHBIX M TPYIIIOBBIX HCCIENOBATEIBCKUX IPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXHOCTh PUOOPECTH HABBIK CAMOCTOATEIBHOTO PELICHUs] TEOPETUYECKOM
po0JieMbl, HABBIK T'€HEPUPOBAHUS M OPOPMIIEHUSI COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOTO
OTHOIIEHUSI K YYXHM HAesIM, oQOpMIEHHBIM B paboTax JApyrux HccieoBaTesel, HaBbIK
nyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueil, apryMeHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUKU
3pEHU.

11 kiaace

-co3/laHue OJaronpUsTHBIX YCIOBHM JIIsl pa3BUTHS LIEHHOCTHBIX OTHOIIEHUN K 3HAHUSIM KaK
MHTEJJIEKTYaJIbHOMY pecypcy, odecreunBaroniemMy Oyayiiee 4eaoBeka, Kak pe3yabTaTy
KPOTMOTJIMBOIO, HO YBJIEKATENIbHOTO Y4eOHOTO TPy/1a; IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX



¢dbopM pabOTHI yHalIUXCs: - UHTEUIEKTYaJIbHBIX UTP, CTUMYJIHPYIOIIHUX TO3HABATEIBHYIO
MOTHBAIIHIO IKOJIHHIUKOB ()OPMUPOBAHUE OCHOB IKOJIOTUIECKOMN KYIbTYPhl COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO MBIILJICHUS;

- (hopMupOBaHHE LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKK; (POPMUPOBAHNE CTPEMIICHHSI y3HABATh HOBOE,
HPOSIBIIATH JII0003HATENBHOCTD, IICHUTh 3HAHUS; (POPMHUPOBAHNE OTBETCTBEHHOTO OTHOILICHHS K
YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH, 00YJaIOIUXCsl K CAMOPA3BUTHIO U CaMOOOPA30BAHUIO HA
OCHOBE MOTHBAIMH K OOYYEHHIO U TMIO3HAHUIO;

- OCBOCHHE COLMAIBHBIX HOPM, IPABUJI IOBEJACHHS, pOJiel 1 (HOPM COLMAIIbHON KU3HU B
rpyIax u cooduiecTBax; opMUPOBAHKE IIEHHOCTH 3/I0POBOT0 U O€30MacHOTO 00pa3a KU3HH;
YCBOEHHE MTPABUJI MHUBHIYaIbHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MTOBE/ICHUS B
YPE3BBIYANHBIX CUTYAIMSIX, YTPOXKAOIINX KU3HHU U 3JJ0OPOBBIO JIFO/ICH; (OPMHUPOBAHUE
[IEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
OOIIIECTBEHHO! NMPAKTHUKN; HHUITUMPOBAHUE U MOJIJICPIKKA UCCIICIOBATEILCKOM e TEITbHOCTH
IIKOJIbHUKOB B paMKax pcain3allui UMH MHAUBUAYAJIbHBIX U I'PYIIIOBBIX UCCICA0BATCIIBCKUX
IMPOCKTOB, YTO JACT IIKOJbHUKAM BO3MOKXHOCTb HpI/IO6p€CTI/I HAaBBbIK CaMOCTOATCIBHOT'O
pelIeHus TeOPETHYECKON POOIeMbl, HABBIK TEHEPHUPOBAHUS U O(OPMIICHUS] COOCTBEHHBIX UICH,
HaBBIK YBOKUTEIHFHOTO OTHOIICHHS K 9Y)KUM HIesIM, 0(DOPMIIEHHBIM B paboTax APYrux
uccleoBareseil, HaBbIK MyOJIMYHOTO BBICTYIUIEHHUS IIEpel ayIMTOpUEH, apryMEeHTUPOBAaHUS U
OTCTaWBaHUs CBOCH TOUKH 3PEHUS.






I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYaIOLUIMMHCA POCCUHCKOM Tpa’kIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYME MOTUBAINH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TpaguLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XHUMHs» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPHUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEIEHHUS,
CTIOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OBITa TO3HABATEIBHON M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMSL:

0CO3HaHMsI O0YYAIOLUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHONICHHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pemeHnn y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHUSI, IOTUHKY H apTYMEHTBI IPYTHX
IPY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOT'O MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yJbTaT JUINTENbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE IOBEJCHHE W MOCTYNKHM CBOMX TOBApHUINEW C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUN ITUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAHUS LIEHHOCTEH 3/0pOBOr0 M 0e€30macHoro oodpasza >KHU3HM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MMOBCEIHEBHOMN
YKU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBHIYATBHOTO M KOJUIGKTMBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATENbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JI€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHME€ B pELIEHUU MPaKTUYECKHX 3a/1ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpo(eccHil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3ynbTataM TPYAOBOM 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM oOOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHMA TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM M COLIMATIBHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH JUIsl PELIEHUs] BOIIPOCOB
paLMOHATIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNEHCTBUH, MPHUHOCSIIUX BpEeA OKpYKalolled NMPUpPOIHON cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpPeIIpPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATH UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOM KYJIbTYpHI, ONbITA
NEeSITeIbHOCTH  9KOJIOTWYECKOH  HalpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS MMM B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHOW MPAKTUKU;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHUH IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUH JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH INI00AIBHBIX IPOOJIEM YCTOHYMBOIO pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUsA CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIIbHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K ITO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHOU
JIEATEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydyeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUsI, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaTbHbIC yueOHbIe  JCUCTBHUS (mo3HaBaTEeIbHBIC, KOMMYHHUKATHBHBIE,
perynatuBHble), oOecreunBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE Y4eOHBIC ICHCTBUS B TO3HABATENHHOU U
COILIMANILHOM MTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMH.

OBiageHne YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JIOTHYecKNe NeCTBUSA:

CaMOCTOSTENIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeCaAC/IsITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCETpbl W KPUTCPpUHU UX JOCTUIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIISAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KIacCU(UKALIMU BELIECTB U XUMUYECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pacCyXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GOpMyNa, ypaBHEHHE XWMHUYECKOW peakuu — TP pPEHICHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISl BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLUil;

dopMmynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYCHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoChl M TMPHUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uHpOopMaluu, He0OOXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3aa4y ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3INIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (GOpPMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMETHbIe ((U3MuecKkue M MaTeMaTH4ecKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYXJAaeMOH TEeMbI B XOJi€ AUAIOra W/WIN AUCKYCCHHU,
BBICKA3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHMKAaMHM IIPU  BBIIOJHEHUHM XUMHYECKOI'O
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTIIACOBAHUSA MO3UIIUHI B X0/1€ 00CYK/IEHUSI 1 OOMEHA MHEHHSIMH.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJITHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO ITO3HABATEJIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3alayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUH Y4€OHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEmICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIbTATHBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs») OTpa)xKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTH, €€ (HYHKIIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
PEIICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000OCHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHHUE CHCTEMON XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJa, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIAH OO0BEM, YIJIEpOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TPYMIa, paguKan, H30MEpHUs, U30MEpbl, FTOMOJIOIMYECKUN psii, TOMOJIOTH,
YTJI€BOJOPOAbI, KACIOPOA U a30TCOJEpKallhe COEAUHEHHUSI, MOHOMED, MOJIIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHUI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUH U 0€30MaCHOM MCIOJIB30BaHNN BAKHEHUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS MIPU ONMMCAaHUHU COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOI'0 U MPOCTPAHCTBCHHOT'O CTPOCHU S

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHU
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXKAIIMEe COCAMHEHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Takxke
NPUBOJNUTH TPHUBHAJBbHBIC HA3BAHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OpMalbAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH IMOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYeCKUX
BetiecTB A. M. byrtiepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HUIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTHieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMay, [eJUII0JI03a, AMHUHOYKCYCHAasi KHCIIOTa), WUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMIECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJICINPOBAHNE), UCIONb30BaTh CHUCTEMHBIC
XUMHYECKHE 3HAHUS JIUTsl IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEILLIECTBAMU M UX MPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
mabopaTOPHBIM 000PYIOBAHHEM, a TAK)KE MpaBUIia OOPAIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIHSIMU TI0 BBIITOTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHHE ITUICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH 0€30acCHOCTH
npu oOpallleHHH C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, NPECTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3amucu ypaBHEHMHA COOTBETCTBYIOIIMX pPEAKIMNA H
(GbopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmaru, UHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBEIEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBHUSI HA KUBBIE OPraHU3MBI
OTIpeNIeIEHHBIX OPraHUYECKUX BEIECTB, MOHMMas cMbica mokaszarens [1JIK, moscHATh Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE NPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHMS BEIIESCTB M XUMUYICCKUX SBIICHUM;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYarOIIUMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHui JI. bpaitnst nis 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XWMHUH B TO3HAHWM SIBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATrAOIINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSIPHBIH O0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHUCJIGHHS, XUMHMUYecKas CBs3b (KOBQJIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIETKA, TUIBI ~XMUMHUYECKUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPMHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS] SHEPTUU NPU XUMHUECKUX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeKalue B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHHU,
(dakToJIOrMYeCKre CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOM J1€ATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BeIIeCTB (YrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMUaK, TaméHas M3BECTh, HErali€Has W3BeCTb, NMUThEBAs COJa, MUPHUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSX PA3JINYHOTO COCTABAa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCAUHEHMSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeIEHHOMY KJIacCy/TpyIe coelMHEeHUH (IPOCThIEe BEIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICHT Nepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSCHHUTEIBHYIO H
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MenneneeBa, HCIONb3YS MOHATHUS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux anementoB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHYECKHE PEAKIUHU I10 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHUIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IOJHBIE
U COKpAalEHHbIE YPAaBHEHUS peaKlUi MOHHOIO OOMEHA, YyUHUThIBasl yCIOBHS, IPU KOTOPBIX 3TU
peaklMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOININE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKaIlue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHMCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIMX HAy4YHBIX HNPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jil BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INPU XHUMHUYECKHUX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKLUH BEIIECTB, TEIUIOBOrO >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIA MOJB30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTOPHBIM 000PYIOBaHHEM, a TAK)Ke MpaBUiia OOpAIIEHUsI C BEECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTATBHBIX
3amau nmo TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C MpaBWJIAMU TEXHUKU
0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3ybTaThl XMMHYECKOTO S3KCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MacCOBOM KOMMyHHKauuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/IEHUsA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbICT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHSATH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMSI BEIIECTB M XUMUYCCKUX SIBIICHU;

JUISL  CJICTIBIX ¥ CJIA0OBUAAIIMX OOYYAIONIUXCS: YMEHHE WCIIONb30BaTh pPelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

Cucrema OLCHKHU JOCTU/KCHUSA INIAHUPYEMBIX PE3yJabTAaTOB.



MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOU IS
pelIeHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKMX 3HAHMH, KOTOpash BKIIKOYAET:
OCHOBOIIOJIATr AFOINE ITOHATUSA (Monekyna, BaJICHTHOCT,
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIEpOAHBINA CKEJeT,
(yHKIMOHANbHAS  Ipynma,  pagukaig,  U30Mepus,  HU30MEpHI,
TOMOJIOTUYECKUH psAJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a3oTco/epKalllue COEJUHEHUs, OMOJIOTMYEeCKH AaKTHBHbBIE BEILECTBA
(yrneBoapl, >KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHHsI OpraHmdeckux semiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEICHMS O CBOMCTBAaX, COCTaBe, TMOJYYEHUHM U O€30IacHOM
WCIOJIb30BAHUN  BaXXHEMIIMX HEOPraHWYECKUX U  OPraHMYECKUX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTAaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOIB30BATH
COOTBETCTBYIOIIIME IIOHATHSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUMN

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUUYECKYIO CHUMBOJIHUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
cokpamEéHHor) (opMyn OpraHMYECKMX BEUIECTB U  ypaBHEHUU
XMMHYECKHUX PEaKUUid, U3rOTaBIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX
BEILIECTB JJI WUIFOCTPALMM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmupoBaHHOCTE ~ YMEHHH  yCTaHABIMBATh  IPUHAJICKHOCTH
M3YYEHHBIX OPraHUYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHUS 1O  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

L.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMHpOBaHHOCTh  yMEHHS NPUMEHATH: IIOJOKEHUS  TEOpUHU
CTpoeHusi opranudeckux BeuiectB A.M. bytnepoBa 11t 00bscHEHUS
3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaeruia, aneTaibIerun,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIr03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKne W XUMUYECKHE CBOWCTBA TUIHYHBIX MPEICTABUTENEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BeIIeCTB (MEeTaH, 3TaH, ITHJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOb, TIHICPUH, (EHOJI, aleTalbIer I,
MypaBbHHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUPOBAHHOCTh YMEHHUS WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b
MEXKIY  TUIHMYHBIMU  MPEACTABUTEISIMM  Pa3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hopMyIt
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CdopMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTII€BOJOPOAHOTO CBHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CHIOCOOBI X

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE TPOIYKTOB MepepaboTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMMO3HAHH, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHUUN




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAONOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHCTEMHBIC
XMMHYECKUE 3HAHUSA JUIl MPUHATHS PEIIEHUd B  KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHI COONIOAaTh MpaBHJIa MOJB30BAHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CpopMUpPOBAaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEeBpaICHIS] OPTraHUYECKUX BEIIECTB MIPH HArPeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbIC PEAKIUN
OpraHWYECKUX BEIIECTB, JI€HATypamnus OEIKOB TMPU HarpeBaHUH,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C IpPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHCHUH COOTBETCTBYIOIIMX

peaknuii 1 GopMYyIUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CpopMUpOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHUpOBaHHOCT, yMEHHH COOJIO/AaTh TpaBUjia IKOJOTHYECKH
1enecoo0pa3HoOro MOBeNEHUsT B OBITY M TPYNOBOM JAESATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH NPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, MOHUMAas CMBICI TOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M IPEeNOTBpAIEHUs] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KUIIACC

Kon
NpoBePsSIEMOro

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHHS, XMMUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYEcKas pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiuu HOHHOrO OOMEHa), pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMUTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINbD,
CKOpPOCTh XMMHUYECKON pPEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, MONYy4YeHMH U O€30IMacHOM HCHOJIb30BAHUU BaKHEUIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

Brnanenue OCHOBHBIMHM METOAAMH HAy4YHOrO MO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmoaeHue, W3MEpeHHue, OSKCIEPUMEHT,
MOJEJIUPOBAHNUE)

ChopMupoBaHHOCTh yYMEHHI OMPEIENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XHMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ XUMHYECKOH CBsS3M  (KOBAJIGHTHAs, HWOHHas,
MeTaJTN4ecKasi, BOAOPOIHAS) B COCIUHEHUSX, THI KPUCTAIITHYECKON
PEIETKA KOHKPETHOT'O BEIIeCTBA (aTOMHAasi, MOJIEKYJspHAsi, MOHHAas,

MeTaJUTHIeCKas)

L.5

ChopMupoBaHHOCTh YMEHHUH ONpEAETATh XapakTep CpPeibl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHUS  KJIacCU(UUIUPOBATH  XUMUYECKUE
peaKkuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCIYy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLIHH,  YYaCTHIO

KaTaJm3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTABIIATH YpPaBHEHHUS  PEaKIUil
pa3IMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 0OMEHA, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKHUX  BELIECTB,
pacro3HaBaTh OINBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKlui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIIHETO BO3JCUCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CpopMUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoi
cuctembl xuMuueckux snemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHSL «S-, p-, d-dPJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHHMI MO MEepUoJaM W rpymnmnam

[Iepnonnueckoil cucteMsl XuMu4ecKnx 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHME  TI'€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHMH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ
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CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBAaTh  MPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMNPENEIEHHOMY Kiaccy




(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJIbI,

OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYH) CHMBOJIHUKY
JUISE  COCTaBlieHUST (OpMYyN BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, Tram€Has W3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHMH XapaKTepU30BaTh (ONMMCHIBATH) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEILECTB PA3JIMYHbBIX KJIACCOB,
NOJTBEPXk/aTh  CYLIECTBOBAHME  TI'E€HETHYECKOHM  CBS3M  MEXIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHUYECKOM peaklM, pPeaKIMd HMOHHOTO OOMEHa,
KauecCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ad IO TeMaM
«Metambl» u «HemeTamib»y) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opynoBaHUEM; MPEACTABIIATh pe3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKON TOCYI0M W JIabOpaTOpHBIM O0OpYAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLIECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH MPEACTABICHUN 00
o0ImUX HAy4HBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéTnl

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOMICH

€CTECTBEHHOHAyYHOW KapTHUHBI MHpaA, pPOJIM XUMHUU B [O3HAHUU




3.2
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SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAKTHUUECKUX 3a/7ad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIUio, MOIYy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATh TIPAaBHIA JKOJIOTUYCCKU
11eJ1ecO00pa3HOro IMOBEeIEHUSI B OBITY M TPYIOBOM JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAMOUICH NPUPOJHOU

cpebl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblc nokasarens [1/IK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM TMOHSITHUSI «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOIICHWM Ta30B MPH XUMHUYECKUX PEAKIUAX, MacCChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB,
TEII0BOro d(eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




ITPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

1.1

1.2

[Ipenmer opraHnYecKOM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJyYCHUU HOBBIX BEHIECTB M MaTepuasioB. Teopus CTpOEHHUS OPraHUYECKUX
coequHenniit A.M. bytnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XuMHueckasi CBSi3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE U KpaTHbBIC

csi3u. [IpencrasieHne o KiaccuGUKaIuy OPraHuIeCKIX BEIICCTB

1.3

Homenknarypa opraHuyecKux COEIMHEHUH (CHCTeMaTHuYecKas) U TPUBUAIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

22

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN QJIKAHOB: (U3MYECKUE U XHMHYECKUE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOJAL, ITOJTYYCHUEC U IIPUMCHCHUC

AIIKeHBI: COCTaB W CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOINUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THUHApATallMM, OKUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIYYCHHEC U IPUMCHCHUEC

2.3

24

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XMMHYECKHEe CBOMCTBa (peakuusi moiaumepusanun). IlogydeHue cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTUYECKUN psil. ALETHIICH —
NPOCTEHIINK TpEeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3HUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALINY,

TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NYECKHE W XHUMHYECKHE CBOWCTBA
(peakuu rajJoreHMupoBaHus U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyod:
cocTaB, CTpoeHue, (u3mueckne ¥  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBaHUSA), MOJydeHHE M TNpUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHuyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIIMMH K

Pa3JINIHBIM KJIacCaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 1 MOMyTHRIE HEPTIHBIE
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nepepabOTKH HETU: MEPETOHKA,

KPEKUHT (TepMHUECKUH, KaTanuTudeckuil), muponus. [IpomaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromas u

MPOAYKTHI €To mepepaboTKH

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2
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[IpenensHbIe OAHOATOMHBIE CHUPTHI. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIecKHe
U XHUMHUYECKHE  CBOMCTBa  (peakuMd C  AKTUBHBIMH  MeETaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHue), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJA M DTAHOJIA HA OPraHU3M YEJIOBEKA.
MHOroaToMHbI€ CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, PU3UIECKIE U
XMMHUYECKHE CBOMCTBa  (B3aUMOAEWCTBHUE CO  ILEIOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIe cnupThl). [leificTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOCpruHa U OTUJIICHITIUKOJIA

deHour: CTPOCHUC  MOJICKYIJIbI, (bPISI/I‘ICCKI/Ie M XUMHYECKME CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMUYECKUE CBOMCTBA (PEaklUM OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMOJIYYCHHC U IIPUMCHCHUC

3.4

OAHOOCHOBHBIE TpeAeabHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTPOEHUE, pU3NUECKUe U XMMUYECKHe CBOMCTBA (CBOICTBa, o0ImIMe 1Jis
Kjlacca KHCJIOT, peakius JSTepuuKaluu), TI[OIydeHHe U [pHUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIITHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Crnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaims yraeBoJoB (MOHO-, AW- U TOJHCAXapHIIb).
I'moko3a — mpocTedmmii MOHOCaxXapua: OCOOCHHOCTH CTPOCHHS MOJICKYIHI,
(bu3MYecKre 1 XMMUYECKHEe CBOMCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedbpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXXICHHE B TMPHUPOJE, MPUMEHEHUE, OMOJIOrHYecKas
poiib. @otocunTe3. OpyKTO3a KaK M30MEp IIII0KO3bl. Kpaxman u 1emntono3a Kak
npupoaHbie ToauMepbl. CTpoeHHE Kpaxmalia W IeJUTIONI03bl. Du3nueckue u

XUMHYECKHE CBOICTBA Kpaxmaina (TUIpOiIN3, KaYeCTBEHHAs PeakIus C HOJA0M)

A30TCoIepIKaIe OpraHuIeCKHe COCTMHCHUS

4.1

AMUHOKHUCIIOTHl Kak amMQoOTepHble OpraHuyeckue coequHeHus. duznueckue u
XMMHAYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIMHA). buojormueckoe

3HAa4YCHUEC aMHMHOKUCJIOT. HGHTI/IHBI

4.2

benkun kak INpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJInN3, ACHaTypalusd, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BricokoMouneKy s ipHbIE COSMHEHMS

5.1

5.2

11 KJIACC

Kox

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJIMmMepur3alAa U NOJUKOHACHCAIUA

OKCIIEpUMEHTAJIBHBIE METOABbl M3Yy4YEHHUS BEUIECTB M UX IPEBpALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1.1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTudeckre YpoBHHU, OYPOBHU. ATOMHBIE OpOUTAINH, §-, P-, d-DIEMEHTHI.
Oco0eHHOCTH pacTpeieieHUs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHX DJIEMEHTOB U
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHUe NepUoOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

1.4

L.5

Ctpoenne BemiecTBa. XHMHUYECKas CBS3b. BHIBI XHMMHUYECKOW  CBS3HU
(koBalleHTHAsl HEMOJSpHAs W TOJSApHAas, WOHHAs, MeTaindeckas). VoHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b
BaneHnTHOCTE. DNeKTpoOTpHUIIATENLHOCTE. CTENEHb OKUCIECHUS

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pem€Tku. lloHsTHe 0 aucnepcHbIX
cucreMax. VlcTuHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBas [0JIsg BelleCTBa B

pactBope

1.6

Knaccugukanus Heoprannyeckux coenHeHnit. Homenknarypa HeopraHugeckux

BEILIECTB




1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

1.11

Obpatumble peakiuu. XuUMHUEcKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

cocTosiHue XuMmuieckoro papHoBecus. [Ipunnun Jle [llatense

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2yeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIas, HEUTpalIbHAs, IIeJIOUHas1. Peakiiuym HoOHHOTO

oOMeHa
OKHCIUTEITEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoi cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
docdopa u yraepoaa)

XUMHUECKHE CBONCTBA BaXHEHWIIMX HEMETAIJIOB (TalOreHoB, Cepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICO/ICPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IIpumeHnenue

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3
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Meramnbl. Ilonoxenne wmeramwioB B Ilepuogudeckol cucTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psiji HAlIPsHDKEHUH METaIlIoB
XUMUYECKHE CBOWCTBA BAXXHEHIIMX METAJIOB (HATPHUM, Kalui, KalbIIHiA,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKelie30, Meb) U WX coeauHeHui. OOmme

CIoCcOOBI MOTyYeHUs MeTAJIIOB. [I[puMeHeHe METAIIIIOB B OBITY M TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, NIPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEIIIECTB U XUMUYECKHUX PEAKIIUNA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLIUIAX MPOMBIIUIEHHOTO MOTYYEHUS
BOXHEHIIMX BewecTB. YeloBEeK B MHUpPE BEIIECTB U MATEPHUAVIOB: Ba)KHEWUIIIHME
CTPOUTENBLHBIE MaTepuajbl, KOHCTPYKIIMOHHBIC MAaTEepUalbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHallbl I SJICKTPOHUKH, HAHOMATepUaJbl, OPraHMYECKHE U

MUHepaJIbHbIE y100peHuUs




XuMusi W 30pOBbE UEJIOBEKAa: IIpaBWjia MCIHOJIb30BAaHUS JIEKAPCTBEHHBIX
33 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIONb30BAaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU



ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

1

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHUYECKHX 3HaHHfI, KOTOpas BKIHOYACT:

1.1

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-31eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKas CBsA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuTasIel, KpHCTalJIMYecKas pewmeéTka, Mojb, MOJIApHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOIHBIN
cKkeseT, (YHKIMOHANbHAs TpyIIa, paauKall, HU30MEphl, CTPYKTypHas
¢dopmyna,  u3zomepus  (CTpyKTypHas,  TIeoMmeTpuueckas  (uuc-,
TPaHCHU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHCIIOPOJI- M a30TCOJEpIKAIINE COECIUHEHHs, OMOJIOrMYEeCKH aKTHBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKN), MOHOMED, MOIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS], KPEKUHT, pUGOPMUHT, THITbI
XUMHUYECKUX PpEaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€T€pPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
INEKTPOJINTUYECKAS AUCCOLUALNS, CTENIEHb IUCCOLMALNN, OKUCIIUTED,
BOCCTAaHOBUTENb, O3JEKTPOJIU3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XUMHUYECKOE PAaBHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IMCCOIMAIUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHWMAHUSI MPUUYUHHOCTA U CHCTEMHOCTH
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTSX nux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAaxX

1.4

(baKTOJ'IOl"I/I‘IeCKI/Ie CBCIACHUSA O CBOﬁCTBaX, COCTaBC, IIOJYUCHHUHU U




0€30MaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YCJI0BCKa

L.5

2.1

o0mIye HaydHbIe MPUHIMIBI XUMHYECKOTO MPOHM3BOJCTBA (HAa MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu
HedTH)

ChopMUPOBaHHOCTh YMEHUH BBISBIISTH:

XapaKTCPHbIC IIPpHU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHIpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

B3aUMOCBSA3b XUMHUYECKHUX 3HAHMM C TOHATUSIMH U TIPEJICTABICHUSIMHU
JOPYTUX MPEAMETOB JUisi 00Jiee OCO3HAHHOTO MOHMUMAaHUSI U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa

3.1

Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COCI[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0 COrO3a
TeOpCTH‘ICCKOﬁ n HpHKHaHHOﬁ XUMHUU W TPUBHUAJIBbHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjlIacCaM OpPraHu4Y€CKUuXx H

HEOPraHWYECKUX COCTUHEHUN

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATE!

HEOPraHWYeCKUe BEIECTBA, CAMOCTOSITENILHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU IS KITaCCU(PUKAITIH U3yJaeMbIX XUMUYECKUX OObEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSATENLHO BHIOMPAaTh OCHOBAaHUS U
KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMpPYIOIIMX BEUIECTB,
TErIOBOMY  3(PQEKTy peakiuu, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaau3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIC BO3MOXKHOCTH, UCTIONB3Ys MTOHATHUSA S-, p-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU

ChopmupoBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH COECTUHEHHH IO

[IEpUOJAM U I'PYIIIaM




ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHYECKUX

peakuil U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ MMOCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

yYpaBHEHUsI pPEaKUMil pa3IMYHbIX TUIIOB, TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBUS, IPH KOTOPBIX
9TH peaklyy UAYT J10 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHON
CIOCOOHOCTH OPraHMYECKUX COCIUHEHWH OT KpPAaTHOCTH W THUMA
KOBAJICHTHOM CBSI3M (O- U T-CBS3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aly pa3inyHbIX

MCXAaHU3MOB IIPOTCKAaHUA peaKI_[I/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb YMEHHUS XapaKTepu30BaTh COCTaB M BaKHEHIIMe
CBOMCTBa BEIIECTB, MPUHAIISKANIMX K ONpeAeNEéHHbIM KiaccaM U
rpynnaM coeIMHeHUN (IIPOCThIE BEIECTBA, OKCU/BI, TUAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XHUPBI, YIJIEBOJbI, AMUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMUpOBaHHOCTb yMEHHUS TPOBOAUTH pPACUEThl MO XHUMHUYECKHM
dbopMyllaM U YpaBHEHMSIM XHUMHYECKHX PpEaKIHUi C HCIOIb30BaHUEM

(bu3MYECKUX BEIUYHH:

10.1

10.2
10.3
10.4

Macchl (00bEMa, KOJIMYECTBA BEIMIECTBA) MPOIYKTA PEAKINH, €CIIH OJTHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONMPEECTEHHON MaCCOBOM

J0J1ei pacTBOPEHHOI'O BEIIECTBA MIIM AAHO B U30BITKE (MMEET MPUMECH )
MaccoBOM WM 00BEMHOM 71011, BBIX0/1a MPOAYKTA PEAKLIUU
TETIOBOTO 3P deKTa peakuuit

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

0 HAXOXKJICHUIO XMMUYECKOH (pOPMYIIbI BEL[eCTBA

11

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MPUPOBI, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE TPUMEHSTh

OTU 3HaHHUA IPU SKCICPUMCHTAJIBHOM HMCCICIOBAHUK BCHICCTB M IJIA




OOBACHEHUS XHUMHYECKUX ﬂBHeHHfI, HUMCIOIUX MCCTO B IIPUPOIC,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCCI[HCBHOﬁ JKHN3HHU

12

ChopMupoBaHHOCT YMEHHUS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOMCTBAX BEHIECTB JUIsI OSKCICPUMEHTAILHON MPOBEPKHU
TUIIOT€3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKAaHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUA BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CUCTEMHBIC XWMHUYECKUE 3HAHHS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; Il MPUHATHA

IPaMOTHBIX pPEIIeHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEH

13

14

15

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh M IMPOBOAUTH XUMHUYECKHUIM
OKCTIEPUMEHT (MIOJY4YEeHHE M H3y4YEHHE CBOHCTB HEOPraHHMYECKHX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pEAKLIUU  YTICBOAOPOIOB
Pa3MYHBIX KJIACCOB M KHCIOPOJICOACPIKAIINX OPraHMYECKUX BEIIECTB,
pelieHne  SKCHepUMEHTAJIbHBIX  337a4 [0  PacllO3HABAHHIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOACHHEM IPaBHII
Oe3omacHOro  oOpamieHdss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HhOpMyIHPOBATh LEIN UCCIEI0BAHUS; NPEJICTABIATH B
pa3nuyHOM (opMe pe3ynbTaThl HSKCHEPUMEHTa, aHAJIU3UPOBaTh U

OLICHUBAThb UX NOCTOBECPHOCTDH

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISTH I€IE€HANPABICHHBI MOUCK
XUMHYECKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh IHTepHeT u
IpyTHUe), KPUTUYECKH AaHAIM3HPOBATh XUMHUYECKYI0 HMH(POpPMAIHIO,
nepepadaTbiBaTh €€ U KCIONB30BaTh B COOTBETCTBUU C IOCTAaBICHHOMN
yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTHYECKOW OEe30macHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
OMpeAeNEHHBIX BEIIECTB, IOHUMAs CMBICI TIIOKa3aTelsl MpeaesbHOM
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIIEHUS U NPEJOTBPAICHHS X BPEIHOTO BO3ACHCTBHS HA OPraHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D 110
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Koxa
1

1.1

1.2

1.3

1.4

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenne BemectBa. CoBpeMeHHas: MOJIENIb CTPOCHUS aToMa. PacmpenencHue
9JIGKTPOHOB IO SHEPreTHYecKHM ypoBHAM. Kraccupukanmuss XUMHUECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEWU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIIEKTPOHHAS

KOH(i)I/II‘ypaLII/IH atroMa. BaneHTHEBIe OJICKTPOHBI

Ilepuonuueckass cucrema xumuueckux asneMeHToB .M.  MeHnneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
epuoJaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCHIICCTB, BOAOPOAHBIX COGI[PIH@HPIfI, BBICHIUX OKCHUIOB U THAPOKCHUIOB
BaneHTHOCTD. BHGKTpOOTpI/IHaTeJIBHOCTL. CreneHb OKHUCIICHUS

Bunel xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METaLINYecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKyIsIpHbIE B3auMoAecTBus. BemecTBa
MOJIEKYJIPHOTO W HEMOJIEKYJAPHOTO CTpOEHHS. THIbl KPHUCTAUIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peHléTKI/I

1.5

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKMX — peaklMil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCHICCTB

1.6

CKOpOCTB pc€aKkuuu, €€ 3aBUCHUMOCTb OT Pa3INYHBIX (I)aKTOPOB

1.7

1.8

1.9

TennoBsie 3(1)(1)GKTBI XHUMHUYCCKUX peaKHHﬁ. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA
O6paTI/IMLIC pCaKkuu. XHMHYECKOe paBHOBCCHC. CDaKTOpLI, BIMAKOIIMEC Ha
COCTOSIHUEC XUMUUYCCKOTO PAaBHOBCCHA. HpI/IHLII/IH Jle IllaTenne
3J'ICKTpO.III/ITI/I‘-ICCKaSI JUucconuranus. CunbHbIC U cla0bie SJICKTPOJIUTHI. CpeL[a

BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂBHaﬂ, mCJa04YHas. CremneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

IMaaponus coneit. MornHoe mpousBenenue Boawl. Bomopoauerit mokazatens (pH)

pacTBopa

1.11

CriocoObl BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB: MAaccoOBasi A0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJSpHAs KOHIEHTpauusa. HacelllleHHble UM HEHACBILCHHbIE

pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HOBGI[GHI/IG BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM pH. MeTtobl aekTpoHHOro OanaHca

1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH




OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BCIICCTB

22

23

24

2.5

XUMUYECKHUE CBOMCTBA BAXHEHUIIMX METAIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriIepoma W KpEeMHHS) M HX  COEAUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eHeTH4ecKas CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAIICIKAITUX K Pa3TMIHBIM

KJj1accaM

Wnentudukaiys HeoOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBL

OCHOBBI OPTraHUYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpTraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh XuMHUecKOl CBSI3U. S- M P-CBSI3U. sp3-, sp2-, Sp-THOpUAMU3AINH
opOuTasneil aToMOB yrjiepo/a. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u nzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble  3(dEKTH

3aMECTUTEIIEN

33

[IpencraBinenre o KiaccUpUKalMu oOpraHuyeckux BemecTB. Homenknarypa
OpraHMYECKUX COEIMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYICCKUX BCIICCTB

34

3.5

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieopuie u snexrpoduie. [Ipasuio MapkoBaukoBa. [IpaBuso 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1ukiIa. Peakuuy npucoeIMHEHUs U PaIuKaIbHOTO 3aMEILICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHMUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3auu. [IpoMbInieHHbIe W JTa0OPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

3.7

Ankanuensl. XHWMHUYECKHE CBOMCTBA aAJIKaJUEHOB: pEAKLUHUHM MPUCOCAUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue

aJIKaJJUECHOB




3.8

3.9

3.10

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMM IMPUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOTeHUPOBAHUE) KAaK CIIOCO0 IMOIyYSHHS
MOJIMMEPOB M JPYIMX IOJIE3HBIX MPOAYKTOB. Peakuum 3amemienus. ['opeHue
aleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHM ISl CBAPKU U PE3KU

MCETAJlJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AJIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApPUpPOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoa.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel. [lpenenbHble OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBE C  HAaTpUeM KaK  CIOCOO0  YCTAaHOBJICHHS — HAJIMYUS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pacTBOpUTeNed, BHYTPU- U MEKMOJIEKYJISIpHAs IeruapaTaius. Peakius ropenus.
[Tonydyenue »sTaHoNa: peakuuss OpPOXKEHHS TIIOKO3bl, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEIETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpPENENbHBIX albJIETHA0B: THIAPUPOBAHUE;
KayeCTBEHHbIE pEaKIUU Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOro
3epKanay, B3aumoeicTaue ¢ ruapokcuaom meau (II). IMomyuenue nmpenenbHbIX
aIbJIETHJIOB: OKHMCIIEHUE CHOUPTOB, TUApaTalus aueTwieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pCaKun OKUCIICHUS allCTOHA

3.13

3.14

KapOoHoBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA MPEAEIHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenpbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIICHHE
AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, aJIbJIErHAOB. BrIcline mpeaenbHbIE U

HeTpeeIbHbIC KApOOHOBBIE KHCIIOTHI

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
Obpatumoctp peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
NUIIEBOM M map(roMepHON NPOMBIIIEHHOCTU. JKHpBI Kak CIOXKHBIE I(PHUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TMJIpUPOBaHUE, OKUCIeHUe. [MAponu3, WM OMBUIEHHE, JXKUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyaCTHEM CIHUPTOBBIX U

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€




3.16

3HAUEHHUE B KU3ZHEIEATEILHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaromuye M HEBOCCTaHaBIMBAIOIIME aucaxapuibl. [uapoisns
nucaxapunoB. [lonucaxapuasl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmasa, [JIMKOTeHa W IeJUTo03bl. (PDuisnyeckue CBOWCTBA KpaxMmana U
LEJUTI0NI03bl.  XMUMHMUECKHE CBOWCTBA KpaxMmaia: THMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMMHUYECKUE CBOMCTBA LEJIIOJIO03bI: THAPOIIN3, MOTYyYEHHUE
s¢upoB uemwnono3bl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIEITK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuuss TOpeHHs. AHWIMH Kak NpPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpPOMHOM
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

3.17

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coeauHeHusi. OCHOBHBIE AMUHOKHCIOTHI, oOpasyromue Oesnku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypallus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OeJIKu

3.18

3.19

3.20

4.1

CrpoeHne u CTpPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOICTB IOJIMMEPOB OT
cTpoeHHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepH3alMyd U MoJuKoHJAeHcauuu. Knaccudukarus
BOJIOKOH

WnenTudukaius opraHideckux coelMHeHnH. PereHre skcriepuMeHTanbHbIX
3aJla4 Ha paclo3HaBaHWE OPraHUYECKUX BEIECTB

I'enernueckas cBSA3b MEXAY KjacCaMH OPraHUYECKUX COETMHEHUI

XUMHUS U )KU3Hb

Xumus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOl paboOTBl C €IKUMH,

TOpHOYMMU U TOKCHUYHBIMHA BC€IICCTBAMU, CPEACTBAMU OLITOBOM XUMHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBINUIEHHOCTH. XUMHS M SHEpPreTHKa: MPUPOJHBIA U MOMYTHBIA HedTsHON
rasbl, X COCTaB U ucnoib3oBaHue. CocraB HedpTH U e€ nepepaboTka (IPUPOHbBIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

XuMHS W DKONOTHA. XUMHYECKOE 3arps3HEHHe OKPYXKAloIIel Cpelbl W ero
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHAYECKOTO 3arpsi3HeHus. [Ipobiema OTXOJOB W TMOOOYHBIX IPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

O6HII/I6 MNpEACTABICHUA O IPOMBINIJICHHBIX crocobax IMMOJIYYCHHA XHUMHUYCCKHX

BEUIECTB (HA NpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioTel). U€pHas u




OBCTHAsA MCTAJTYpTHs. Crekio u CUJIMKaTHas MPOMBIIIJICHHOCTD.

[Ipomblnennass ~ opranuudeckas  xumus.  Cplpp€  aI8  OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 Tunbl pac4€THBIX 3a/1a4
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
. BElIEeCTBa, Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
52 Pacuérsl TemnoBoro 3dgdekra peakuuu
5.3 Pacuérbl 00bEMHBIX OTHOILIEHUI ra30B MPU XMMHUECKUX PEaKIIMIX
54 Pacuérer maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MIPOAYKTOB PEAKIIHH, €CIIH
. OJIHO M3 BEILECTB JAAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel MmaccoBoit min 00BEMHOMN JOIM BBIXO/IA MPOAYKTA PEAKIIMHA OT
. TEOPETHYECKU BO3ZMOXKHOTO
Pacuérer maccnl (00bE€Ma, KOMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO U3
5.6  BeliecTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MaCCOBOM J0JIEH PacTBOPEHHOTO
BElIECTBa
57 Pacuérsl ¢ ucnoab30BaHNEM MOHITHI «MacCOBast IOJIS», «MOJISIpHAs
" KOHICHTPAIA», «PACTBOPHMOCTHY
Haxoxxnenne MonexynsipHor (GopMysibl OPraHMYECKOTO BEIIECTBA MO €0 MIIOTHOCTH
5.8 ¥ MaccoBBIM JOJISIM DJIEMEHTOB, BXOJIAIIMX B €T0 COCTAB, MIIH 110 TIPOAYKTAM

CTOpaHHUs







TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YIIEBOAOPOIBI — aJKaHbI 2
29 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 |
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Uroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust
3.1 Cnuprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. . |
Crnoxubie 3¢upsl
3.3 VYrieBojibt 3 2
Hroro no paszneny 13




Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbBIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Meraibl 1
2.2 Hewmeranisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX )
’ BEILIECTB
Wroro no pazaeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS ¥ KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KounuecTBo yacos Aata wsyers JaekTpoHHbIE
nudposeie
n/ Tema ypoka pakTiyec | yan dakr oOpa3oBaTeJibHbIE
o Beero Kountponsn He
ble padoThI paGoTI pecypcehl

[Ipenmer oprannyeckoil XuMuu, e€ |

BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

Teopust cTpoeHUS OPraHUYECKUX

coenquHeHuil A. M. Bytieposa, eé 1

OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenne o knaccudurkanum

opraHmyeckux Bemects. Homenkiarypa |

(cucremaTHyecKasi) U TPUBHAJIbHBIE

Ha3BaHUs OPraHUYECKHUX BEIECTB

AJTIKaHBI: COCTaB U CTPOEHHUE, |

TOMOJIOTHUYECKUIN PAJT

MeraH 1 3TaH — IpOCTENIINe |

MIPEACTABUTENN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1

OTHJEH U NPONUIIEH — MPOCTENIINE |

MPpEACTAaBUTCIIN AJIKCHOB

[TpakTrueckas padorta Ne 1. «Ilonydyenue
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u
meTtminOytaguen-1,3. [onyuenue
CHUHTETHUYECKOTO KayuyKa 1 Pe3UHbI




AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH psiji. ALIETUIICH —
MPOCTEUILNN PEICTABUTEIb ATIKUHOB

1 Brrancienus no ypaBHEHUIO0 XUMHYECKOM
peaxkiuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 KontponbHas padoTa mo pazaerny
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BomopoaHas cBs3b

13 MHOroaroMHbI€ CHUPTHI: ITUIEHTIUKOIb U
TJIHUIEPUH

19 ®deHout: CTPOCHUE MOJIEKYJTBI, (PU3NUYECKHE U
XUMUYECKHE CBOWCTBA, TPUMEHECHHE

20 Anpaeruapl: GopMaIbAeTHA U
aneraigbAerui. AueToH

)1 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHas

22 [TpakTrueckas paborta Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHBI, KaK
MNpEaACTAaBUTEIN BbICIINX Kap6OHOBI)IX
KHCIIOT

24

25

26

MBpbL1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE

CnoxxHbIe (DUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

JKupbl: THApOIN3, MPUMEHEHHE,
OuoJstornyeckas pojb >KHPOB

27

YTneBoasl: cocTaB, KiacCH(pUKAIIS.
Baxneiimme npeactaBuTeNnu: IiI0K03a,
bpykTO3a, caxapo3a

28

29

30

31

Kpaxman u nenirono3a kak npupoHbie
MOJIUMEPBI

KonrtponsHas pabota no pazaeny

«Kucnopoaconepxaiinue opraHuuecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
paborta

OO11ast XapakTepUCTHKA a30TCOEPIKALINX
OpPraHUYECKUX COeTMHEHUH /
Bcepoccuiickas npoBepouHast paboTa

AMMHBI: METHJIAMHAH U aHWJINH

32

AMUHOKHUCIOTH KaK aM(pOTepHbIS
OpPTaHWYECKHUE COCTUHEHUS, HX

ononoruueckoe 3nauenue. Ilentuasl. beaku
KakK HpI/IpO)IHI)Ie BI)ICOKOMOJ'ICK}’HHPHBIG




COCAUMHCHU

OCHOBHBIE TTIOHATHS XUMHU

33 BBICOKOMOJICKYJISIPHBIX COEMHEHHUN !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacTmaccel, KaydykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB 10 34

[NPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtponsn
ble padoThI

IIpakTHyeck
ue padboTsbl

JMara usyyenus

J1aH (dakr

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKHUX DJIEMEHTOB M UX COEIMHEHUM
10 FpyNIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Meneneesa B
pPa3BUTUU HAYKH

Crpoenue BemiecTBa. XMMUYECKasl CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAaX.
HcTrHHBIC U KOJUIOUIHBIC PACTBOPBI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa




HEOPTaHNYCCKUX CO@,Z[I/IHCHPII;'I.
I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKON U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLIMM»

11

DnexTpoiauTHuecKas auccoruanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

13

14

15

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peaknuu. [ToHsTHE 00 2MIEKTpOIN3E
pacIiaBoB U pacTBOPOB COJICH
KonTponbnas pabota mo paszueny
«TeopeTndeckue OCHOBBI XUMHID)
Meramibl, ux nosnoxenue B [leproanyueckoit
CUCTeMe XUMHUIecKux snnemeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METAJIJIOB

CrnaBbl METaIOB. DJIEKTPOXUMHUYECKUN




16

PSA HAIIPSHKEHUI METaJIOB

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U X COSAMHEHUN

17

18

19

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHUN

XnMHUYecKre CBOMCTBA IUHKA, JKeJie3a U NX
COEIMHEHUU

[TpakTuueckas pabota Ne 2. "Pemenue
9KCIIEPUMEHTANFHBIX 3a7a4 10 TeEME
«Meramb»"

20

HemeTaminl, UX MOJI0KEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAILIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposia)

22

23

XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPhI U
UX COeIMHEHUH

XuMHYecKue CBOWCTBa a30Ta, pochopa u ux
COEeIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIEpo1a, KPEMHHUS U
AX COeINHEHUH

25

26

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeTUHEHUN

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110
teme «HeMerasuibDy. BerauciaeHus mo




YPaBHEHHUSAM XMMHUYECKHUX PEAKLMN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"Hemeramnsl"»

73 KonTtponbHast pabora o Temam «MeTauibhy |
u «Hemeramib»
Heopranuueckue u opraHuyecKue KUciaoThl.

29 Heopranunueckue u opranuueckue 1
OCHOBaHUs
AmMoTepHbIe HEOpraHUYECKHe U

30 opraHuueckue coequHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHnH K0JI0THYeCKO,

31 SHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, 1
pa3BUTHUU MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 MIPUHIUIIAX [IPOMBIILIEHHOTO MTOIy4eHUS 1
BaXHEHILNX BEILECTB

33 UYenoBek B MUpPE BELLIECTB U MaTEPHAIIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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