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INOACHUTEJBbHASA 3AIINCKA

[TporpaMma 1o XMMHUU Ha ypOBHE CpelHEro odiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit deneparuny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS (elnepalibHON 00pa30oBaTeNbHON MPOrpaMMmbl CPEIHETO
obmero o6OpaszoBanusa (POII COQO), npexacrasieHHblx B dDenepasbHOM TIOCyIapCTBEHHOM
obpazoBarensHoM cragaapre COO, ¢ yuérom Konuenmuu npenojaBanus y4eOHOTO MpeaMera
«Xumus» B o0Opa3oBaTeNbHBIX opranu3anusax Poccuiickoit ®enepanuu, peamTu3yrOIUX
OCHOBHBIE 00pa3oBaTeIbHBIC IMPOrPAMMbBI, U OCHOBHBIX MOJOXKEHHH «CTpaTeruul pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvUMHUA HAa YPOBHE YIUIYOJIEHHOTO U3YYEHHsS 3aHUMAeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanusa ywammxcs 10-11 «maccoB. W3yuenue mnpeamera,
peaym3yeMoe B yCIoBHSX U (EpEHIMPOBAHHOTO, MPOPIILHOTO OOYYCHHUS, IPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO IMOATOTOBKY BBIMTYCKHHUKOB HIKOJIBI,
HEOOXOIUMYIO Ui aJaNnTaldd MX K OBICTPO MEHSIOLIUMCS YCJIOBUSM >KM3HH B COLIMYME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHsT B OpTaHU3alsaX Npo(hecCHOHAILHOTO 00pa3oBaHHA, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUTLINH.

B nporpamme mo XuWMuUM Ha3Haue€HUE MpeaMeTra «XHUMHUS» TMOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomousaratomumu nonoxenusmu ProcC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIeJIeH, COAep KaHusl, Pe3yIbTaTOB 00y4YEeHHUsI U TpeOOBaHUN K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBISIIOTCSA CIEAYIOIINE BBIMOJIHAEMBIC
POrpaMMOii 0 XUMUHU (YHKITUH:

e HMHQOPMAIMOHHO-METO/INYECKAs, pealu3alus KOTOpPOH 00ecreuynBaeT IOJy4yeHUe
IPEJICTAaBICHUS O LIEJSAX, COAEpPKaHUM, OOIIel cTpareruu oOydyeHUs, BOCIHUTAHUS U
pa3sBUTHsI OO0YYAIOLIUXCS CPEJICTBAMM NpEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHM3allMOHHO-TIJIAaHUPYIOLIasl, KOTOpast peaycMaTpUBaeT
onpejeNieHue: TPUHLUIIOB CTPYKTYPUPOBAaHUS M IOCJIEIOBATEIbHOCTH H3Y4YECHHUS
y4eOHOTro MaTepuana, KOJUYECTBEHHbIX M KAayeCTBEHHBIX €ro XapaKTepHUCTUK;
HOJIX0/0B K (OPMHUPOBAHUIO COJIEPKATEIbHOM OCHOBBI KOHTPOJII U OLIEHKH
00pa30BaTeNbHbIX JOCTM)KEHHH OOydaloluXcsi B paMKax WTOTOBOM aTTECTallUd B
(dbopMe eMHOT0 TOCYJapCTBEHHOI'O IK3aMEHa 110 XUMHUH.



[Tporpamma 1715t yriryOIEHHOTO N3YYCHHS XMMUU:

e yCTaHaBJIMBACT MHBAPUAHTHOE NPEAMETHOE COJEpIKaHUE, 0053aTeIbHOE ISl U3YUCHUS
B paMKax OTHEJIbHBIX  MNpoduied, MperycMaTpUBaeT  paclpeleleHue U
CTPYKTYPUPOBAHHUE €0 IO KJIACCaM, OCHOBHBIM COJEpKATEIbHBIM JHHUAM/pa3/ienam
Kypca;

e JaéT NMpUMEpPHOE paclpesieleHue yueOHOro BpeMEHH, PEKOMEHIyeMOro JJIsl U3Y4EHUs
OTJEJIbHBIX TEM;

e [pelaraeT MPUMEPHYIO TIOCIEAOBATEIbHOCTh HM3Y4YEHHs Y4eOHOro Marepuana c
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e JaéT METOAMYECKYI0 MHTEpIpeTaluio ILeleil M 3ajgady M3ydeHUs INpeaMeTa Ha
yriayOnEéHHOM YpOBHE € Y4ETOM COBPEMEHHBIX INPUOPUTETOB B CUCTEME CPEIHETO
oOuiero o0pa3zoBaHus, COAEPIKATEIbHON XapaKTEPUCTUKU INIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHMSI OCHOBHOM 00pa30BaTeNbHOM HpOrpaMMbl CpegHero oOIiero oOpazoBaHMs
(JIMYHOCTHBIX, METAPEIMETHBIX, IPEAMETHBIX), a TAKXKe C Yy4ETOM OCHOBHBIX BUIOB
y4eOHO-II03HABATENbHBIX JIEHCTBUM O0Oydarollerocss IO OCBOEHUIO COJAEPIKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3ULUSAM B IpOrpaMMe IO XUMHM IPEAyCMOTpeHa
IIPEEMCTBEHHOCTh C OOy4Y€HHEM XHMMUU Ha YpOBHE OCHOBHOro oOiero oOpa3oBaHus. 3a
npeiesiaMd  YCTAaHOBJIIGHHOW TPOrpaMMoOl M0 XUMHHM — 00s13aTenbHOM  (MHBapUaHTHOM)
COCTaBJISIOLIEH colepKaHusl yueOHOro npeaMera
«XuMUA» OCTAETCS BO3MOKHOCTh BbIOOpA €ro BapHMAaTUBHOW COCTABIAIOIIEH, KOTOpas IOJIKHA
OIpeNeNAThCS B COOTBETCTBUHU C HANIPABJIEHHUEM KOHKPETHOTO IPOQHIIs 00ydeHusl.

B cootBerctBuM ¢ koHuentyaibHbiMUA mnoJoxkeHusMu OPI'OC COO o HazHaueHUH
npeaMeToB 0a30BOTo U yriryOJIEHHOTO YPOBHEH B cucteMe Ju(GepeHIIMPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeqHero olmiero o0pa3oBaHusl XUMHUS Ha YPOBHE YIIyOJIEHHOTO M3y4EHUs HaIlpaBIICH
Ha peaJM3alUi0 IPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TalloOM IOJIY4YEHHs XUMHYECKOIO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIIUIUIMH B By3aX M OpraHU3alusaX CPeAHEro npodeccuoHaIbHOro 00pazoBaHus. B 3Tol cBs3H
U3Y4YEHHE TIIpeaAMeTa «XUMHUS» OpPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha pacUIMpEHUE U
yIIIyOJieHHEe TEOPeTHMUECKOW M TMPaKTHUECKOW TIOATOTOBKM OOy4aroIlUMXcs, BBIOpaBIINX
onpeAenéHHbIi Npopuib 00ydeHHs, B TOM YUCJIE C MEPCHEKTUBON MOCIEAYIOLIEro MOIy4eHUs
XUMHUYECKOTO 00pa30BaHUs B OPTaHU3aUIX TPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cere TpeboBanuii ®I'OC COO k miuaHMpyeMbIM pe3ysibTaTaM OCBOCHMS (heaepabHON
o0pa3oBaTeNbHOW NPOTpaMMBbl cpegHero oOmiero oOpa3oBaHUsS

U3y4eHUE MpeaMeTa «XHUMHS» OPHUEHTUPOBAHO TAaK)Ke€ Ha pEUIeHHE 3aJady BOCIMTAHUSA H
COLMAIIBHOTO pPa3BUTHA OOy4aromuxcs, Ha (OpMUpOBaHME y HHUX OOIIEUHTEIUIEKTYaJIbHBIX
YMEHUH, YMEHUHN palMoHAIN3alMu y4eOHOro TpyJa U 0OOOMIEHHBIX CIOCOOOB JIEATEIBHOCTH,
UMEIOIINX MEXTUCIIUIDTHHAPHBIN, HAITPEIMETHBIA XapaKTep.

CocraBnsitomiuMH  1ipeAMeTa «XUMUS» Ha ypOBHE YIIIYOJEHHOTO H3YyUEHUS SBIISIOTCS
yrinyonénusle Kypebl — «Opranudeckas xuMmus» n «OOmas u HeopraHudeckas xumus». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3aluy COJEpKaHUs ITUX KYpPCOB B
mporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATHI nojoxeHuss ®PI'OC COO o paznuuusix 6a30BOro u
yIIIyOJ€HHOTO YPOBHEHM M3y4eHUs MpeaAMeETa.

OcHoBy cogaepxaHusi KypcoB «Oprannmdeckas xumusi» U «OOwas U HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh IMPEIMETHBIX 3HAaHUN U YMEHHUMH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO H3y4deHMs IpeaMera. JTa CHUCTeMa 3HAaHUHM MOJIYy4aeT ONpeAeIEHHOE TEOPETUYECKOe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMi  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriIyOJE€HHOM YpOBHE M3YYEHHS IMpeaMeTa oOecreyeHa
BO3MOXHOCTh 3HAUUTEJIBHOI'O YBEIMUYEHHs OO0BbEMA 3HAHMM O XUMHUYECKHX IJIEMEHTaX M



CBOWCTBaX MX COCIUHEHUN HA OCHOBE PACIIMPEHUS M YIIyOJICHHs MPEICTaBICHUH O CTPOCHUH
BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSAX IPOTEKAHUS PEAKLMIl, pacCMaTpUBAEMBIX C
TOYKH 3PEHHUS] XMMUYECKON KUHETUKU W TEPMOJMHAMUKH. 3yueHue nepuoaudeckoro 3akoHa u
[lepuonuueckoil  cUCTeMBl ~ XUMHYECKHUX  DJIEMEHTOB  0a3Mpyercss Ha  COBPEMEHHbIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHHUSIX O CTPOSHUH aToMa. XUMUYECKast CBSA3b OOBICHSACTCS C
TOYKU 3PEHHs] DHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHUM U PA3pPYyLICHHH, & TAKKE C
TOYKH 3pEHUs MeXaHU3MOB €€ oOpa3oBaHusA. V3ydyeHue THUIOB peaKUMHA OMOJIHACTCA
(dopMHpOBaHUEM IPEACTABICHUN 00 3JIEKTPOXMMHUYECKHUX MIPOLECcCcax U AIEKTPOJIN3E paciljaBoB
U pacTBOpPOB BELIECTB. B Kypce OpraHM4eckol XHMMHMHU IIPM PACCMOTPEHHHM PEAKLUUOHHOU
CIOCOOHOCTH COCTUHEHUH yHenseTcss 0co00e BHUMaHUE BOMPOCcaM 00 AIIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX peaKLuil.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJAEp’KaHHE KYypCOB XUMHH YIIyOJIEHHOTO ypOBHS
U3yUYEHHs Ui KJIaCCOB OMNpenel€HHOro mnpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOIHEHUI K o0mIel crucTeMe MPeIMETHBIX 3HAHHI) OKa3bIBAIOT BIUSHHE CMEKHBIC
npeaMmersl. Tak, HampuMmep, B COAEP)KAaHUM IMpeaMeTa JUIsl KJIacCOB XUMHMKO-(DM3MYECKOro
npodwis 60JblIoe 3HAYCHHE OYIYT UMETh 3JIEMEHThl y4eOHOro mMarepuaia 1o oduied XUMHH.
[Ipy n3ydeHum npeamera B JaHHOM Clydae akIEHT OyAeT caeidaH Ha OOLIHOCTb METOJIOB
MO3HAHM, OOIHOCTh 3aKOHOB U TEOPUH B XMUMUHU U B (PU3MKE: aTOMHO-

MOJIEKYyJIsipHAsi Teopus (MOJEKyJspHas Teopus B (PHU3HMKE), 3aKOHBI COXPAaHEHHS MacChl M
SHEPIHM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOJU3a, MPEJICTABICHUS O CTPOCHUU BEIIECTB U
JIpyroe.

B T0 xe BpeMs B copepxkaHUM IpeaMeTa AJis KIacCOB XUMHUKO-OMOIOrMYECKOro npoQuiis
OonbpIIMiA yAETbHBIN Bec OyleT UMeTh OpraHudeckas Xumus. B 3Tom ciydae mpenoctaBisercs
BO3MOXKHOCTb 11 00Jiee 0OCTOATENBHOIO0 pACCMOTPEHHSI XUMUYECKON OpraHn3alny KJIETKUA KaK
OMOJOTMYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOJSAT, K TNpPUMEPY, TaKH€ CTPYKTypHBIE
KOMITOHEHTBI, KaK JIUMHJbI, OCJIKH, YIJIEBOJbl, HYKJIEMHOBbIE KUCIOTHI U Jpyrue. IIpu stom
3HaHMUS O COCTaBE M CBOMCTBAaX INPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHMX BEILIECTB
CIIy’KaT OCHOBOM JIJIsl U3Y4€HUs CYLTHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHMSI, MUIIEBAPEHUS.

B nnane ¢opmupoBaHusS OCHOB HAyyHOTO MHPOBO33PEHMS, OCBOCHHS OOILIEHAYYHBIX
METOJI0B ITO3HAHUS U OINbITa IPAKTUYECKOIO IPUMEHEHNSI HAYYHBIX 3HAHUN U3Y4YEHHE IPEaMETa
«XuMUS» Ha YIIyONEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C Y4eOHBIMH
peIMeTaMu, BXOASIIMMU B COCTaB MPEAMETHBIX o0nacTtell «EcTecTBeHHO-HaYUHbIE TIPEIMETHI,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYpay.

[Tpu usyyenun ydeOHOro mpeamera «XuMHUS» Ha YIrIayOlIEHHOM ypOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeAHero oomero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amayeit
MEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUpPOBaHHE OCHOB HAyKM XUMHH Kak oOiactu
COBPEMEHHOI'0 €CTECTBO3HAHMsI, IPAKTHUYECKON [JEATEIbHOCTH 4YEJIOBEKa M OJHOI0 W3
KOMIIOHEHTOB MUPOBOW KyJbTYpbl. Pemienue 3Toil 3ajaun Ha yriayOJaEéHHOM ypOBHE M3y4YeHHS
npeaMeTa npernoaraeT peajn3aluio TakuX 1eneil, Kakx:

e (QopmHupoBaHUE NPEJICTABICHUN: O MAaTEPUAILHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HAYK U
eé Benyled ponu B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA: B PELICHUU
npo0sieM HSKOJIOTMUYECKOM, SHEpPreTHYecKod W MUIIEeBONW OEe30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/JaHWM HOBBIX MAaTEpHUaJOB, HOBBIX MCTOYHHKOB OSHEPIHH, B
o0ecrieyeHnn paloHaIbHOIO MIPUPOAOINOIB30BaHNUS, B (dbopmHpoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YeJIOBEKa, a TAKXKe SKOJIOTHYECKH 0O0OCHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;

e OCBOCHHME CHCTEMBl 3HAaHUM, JIEKAUUX B OCHOBE XHUMHYECKOW COCTaBIIIOLICH

€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA: (PYHIAMEHTANbHBIX TOHATHIA, 3aKOHOB M TEOPHIi



XUMUH, COBPEMEHHBIX IIPEACTABICHUM O CTPOCHUHU BEIECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, MOHHO-MOJIEKYJIIDHOM,  HAaJMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKUX
u

KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKaHUS XMUMHYECKUX PEaKIHil, 0 XUMHYECKOM
pPaBHOBECHH, PacTBOpax M JAUCHEPCHBIX CHCTEMax, 00 OOMIMX HAyYHBIX MPHHIUIAX
XUMHUYECKOTO TPOU3BOJICTBA;

dopMupoBaHue y OOydYalOIIMXCS OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHYECKHX 3HAHUW Ui OOBSICHEHUS KIIOYEBBIX HACH M Mpobdiem
COBPEMEHHOW XWMUH, JJIsi OOBSICHEHUS W TPOTHO3HPOBAHHS SBJICHHA, HWMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPUPOAY; T'PAMOTHOTO pELICHUS MpoOJeM, CBSI3aHHBIX C
XUMHUEH, TPOTHO3UPOBAHUS, aHaIM3a M OLEHKM C TO3UMUUH 3KOJOTHYECKOU
0€30I1aCHOCTH TOCJIEACTBUN OBITOBOM M MPOU3BOJICTBECHHOHN IEATEIBHOCTH YEIIOBEKa,
CBA3aHHOM C XMMHUYECKUM IIPOM3BOJICTBOM, MCIIOJIb30BAaHUEM U IepepabOTKOM
BELIECTB;

yrayOieHue NpPeACTaBICHU O HAyYHBIX METOAAaX TMO3HAHUS, HEOOXOAMMBIX IS
PUOOPETEHUST YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB H OOBSICHEHUS XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B MPAKTUUYECKOW JEATEIBHOCTH MU
MOBCEHEBHOM KHU3HH.

B mnnane peanu3zanuM 1EpBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIMH
LIEJIOCTHOM CHUCTEMBI CpEHEro oO0IIero oO0pa3oBaHMs MPH U3YUYEHUM IpeaMeTa «XUMHs» Ha
yri1yOJn€HHOM YpOBHE 0COOYIO aKTyaJbHOCTb IPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KakK:

BOCIIUTAaHUE YOEXKJIEHHOCTH B I103HABAEMOCTH SIBJICHUH MpPHUPOABI, YBaXKEHUSA K
npoIeccy TBOPYECTBA B OOJACTH TEOPETUYECKMX W NPUKIIAIHBIX HCCICIOBAHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHBALMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOECHHUS 00I€UYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HMHTEJUIEKTYAIbHBIX U  TBOPUYECKUX
criocoOHocTe oOyuaromuxcsi, (GOpMUPOBAaHME Y HUX CO3HATEIBHOTO OTHOIIEHUS K
caMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCIOBUIO YCIEUTHOM
MpoPEeCCHOHAIBHOW U OOIIECTBEHHOMN JESTEIHbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310POBOM 00pa3e >KHU3HU;

¢opMHpOBaHHE YMEHHH W HAaBBIKOB Pa3yMHOTO MPHPOJONOIb30BaHUS, pPa3BUTHE
HKOJIOTUYECKOM  KYJIbTypbl, = NPHOOpETeHHE  OMbITa  OOILIECTBEHHO-TIOJE3HOM
DKOJIOTUYECKOH JEATENBHOCTH.

OO0miee 4YuCIO YacoB, MPEAYCMOTPEHHBIX I W3YYCHHS XMMHH Ha YIIyOJI€HHOM YpPOBHE
cpenHero obmiero obpaszoBanus, cocraBiseT 204 wacoB: B 10 kmacce — 102 gaca (3 yaca B
Hezneno), B 11 kimacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBYUYEHUA

10 KVIACC
OPI'AHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBBI OPraHUYECKON XUMUH.

[IpenMeT u 3HaUYeHHWE OPraHUYECKOM XUMUH, TMPEACTABIEHHE O MHOro00pa3uu
OpPraHUYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHHWE aTroMa YIJIepoJla: OCHOBHOE M BO30OYKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriiepoja. XUMHUYECKasl CBA3b B OPraHUYECKUX COEAMHEHUSX.
Tunbl THOpUAM3aMK ATOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa30BaHUS KOBAIEHTHOMN
CBs3M (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIH). TUIBI epeKpbIBaHUs aTOMHBIX OpOUTalel, G- u
n-cBsi3u. OnuHapHas, JBOWHAs M TpouHas cBsi3b. CrmocoObl pa3pbiBa CBsI3el B MOJIEKYJax
OpraHnyeckux BemecTs. [loHsTHE 0 CBOOOHOM paauKale, Hykieoduie u aeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPTaHUUECKUX COCTMHEHUN.
Mounekynsipable U CTpYKTypHbIe (QopMyibl. CTpyKTypHble (QOpPMYJIbl pPA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepusa. Buuabl wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE J(PGEKTHl B MOJIEKYJaX OpPraHMYECKUX COCAMHEHUN
(MHIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienne o kaaccu(UKauy OpraHudeckux BemecTB. [lonsTre o GpyHKIHOHATEHON
rpynne. I'omomnorus. ['omonorudeckue psapl. CucreMaTHdeckass HOMEHKIATYpa OPraHUYECKUX
coenunenuit (IUPAC) u TpuBuanbHble HA3BaHUS OTIIEIbHBIX MPEACTABUTEICH.

Ocobennoctn  ®  kimaccuukanus — OpraHMdeckux — peakuuid.  OKUCINTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepuMEHTaJIbHbIE METOJIbl M3Y4YE€HMs BEUIECTB U MX MPEBpAIIECHUN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIECTB W MaTepHalaMyd Ha UX OCHOBE, ONBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpPU HarpeBaHuu (MJaBieHHe, OOyrJIMBaHME W  TOPEHHeE),
KOHCTPYHpPOBaHUE MOJEJIel MOJIEKYJI OpraHM4YECKHX BEIIECTB.

Yruesoaopoasl.

Ankanbl. ['oMonorudeckuid psiji aakaHoB, ooOmas (hopmyiia, HOMEHKIATypa U HU30MEpHs.
DJIEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOSHHE MOINEKYN aJKAaHOB, S -TMOPUAM3AIMS ATOMHBIX
opbutaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBOICTBA AJIKAHOB.



XVMHYECKUE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEpU3aluH, JETUIPUPOBaHUS,
UMKJIA3alUM, @UPOJu3a, KpekuHra, ropeHus. llpencraBieHne o MexaHHW3ME peakUun
PaAMKaJIbHOIO 3aAMEILECHHUS.

Haxoxnenue B npupose. CriocoObl OTy4yeHUs! U IPUMEHEHUE AJIKAHOB.

[Muknoankanel. O0mast popmysna, HOMEHKIaTypa u uoMmepusi. OCOOEHHOCTH CTPOCHHUS U
XUMUYECKUX CBOMCTB MajblX (LIUKJIONPONAH, IUKIOOyTaH) W OOBIYHBIX (IIMKJIONIEHTAH,
[UKJIOTeKCaH) HUKJIoaNKaHOB. CriocoObl MOJyYeHUs U IPUMEHEHHE IIMKI0ATKAHOB.

Anxkensl. ['omonoruueckuil psja ankeHoB, oduias Gopmyia, HOMEHKIATypa. DIECKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, Sp’-TMOpPHIM3AIMsA aTOMHBIX OpOMTaseil
yriaepoaa, - u m-cBs3u. CTpyKTypHasi U reomeTpudeckas (Luc-TpaHc-) uzomepus. Ousndyeckue
CBOMCTBA QJKEHOB. XUMHUYECKHE CBOMCTBA: pEAaKUUU I[PUCOCAUHEHUS, 3aMELICHUS B O-
IIOJIOXKEHUE IpU JIBOWHOM CBS3M, IOJMMEpU3aluu M okucieHus. IIpaBuno MapkoBHUKOBaA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBsI3b. CIIOCOOBI MOTYYeHUS U TPUMEHEHUE aIKEHOB.

Ankamuensl.  Kmaccudukamuss — ankagueHoB — (CONMpsDKEHHBIE,  W30JIMPOBAHHBIE,
kymynupoeartvle). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUST M XMMHUYECKHX CBOMCTB
CONpsDKEHHBIX AMEHOB, 1,2- u 1, 4-npucoenunenue. [lonumepuszanus conpspKEHHBIX JAHEHOB.
CrniocoOblI MoTy4eHUs U MPUMEHEHNE aJIKaIueHOB.

Anxunbl. 'oMonorudeckuii psii alkuHOB, o0mas Gopmysia, HOMEHKIATypa U U30MEpPHUS.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ aJKWHOB, SP-THOpUIM3aLUs aTOMHBIX
opOutaneit yriuepona. dusnueckue CBONCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKIUH
MPUCOECIUHEHMS], TUMEPU3ALUA U TPUMEpPU3aLUHU, OKUCIeHHs. KUCIoTHbIE CBOWCTBA ajJKHHOB,
UMEIOIINX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHbIE peakiuu Ha TPOMHYIO CBs3b. CHOCOOBI
MOJIyYEHUS U IPUMEHEHUE aJIKUHOB.

ApomaTuiecKue yriieBoJI0poisl (apeHsl). 'omonorudeckuit psijg apeHoB, obias Gpopmyiia,
HOMEHKJIaTypa ¥ M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH301a.
dusnueckue CBOICTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30J1a M €ro TOMOJIOIOB: pPEeaKIUH
3aMeleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOIHOM DaauKaje, peakluu MPUCOECTUHEHMUS,
OKHCJIEHHE TOMOJIOToB OeHsona. IIpencraBienne o0 OpuEeHTUPYIOIIEM JIEHCTBUU 3aMeCTUTENEN
B OEH30JIbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX PaJUKalioB, KapOOKCHIBHOM, TMIPOKCHUIBHOM,
aMHHO- M HMUTPOTPYIIIBI, aTOMOB TajgoreHoB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB CTHpOJIA.
[Tomumepuszamuss  ctupona. CrHocoObl  MOJydyeHUST U NPUMEHEHUE  apoOMaTHYECKHX
YIJI€BOIOPO/IOB.

[Tpuponusiii ra3. [lomyrHsle HedTsHbIE ra3el. HedTh u e€ mpoucxoxaenue. KameHnHbli
YTOJb U MPOAYKTHI ero nepepadoTku. CrocoOwl nepepadoTku HeTH:



NEPeroHKa, KPEeKHHI (TepMHUYECKHH, KaTalUTU4eCKUui), pupOpMHUHT, mHponu3. IIpomyKTsl
nepepaboTku He(TH, UX IPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MKy PA3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peaknuu 3ameleHus
rajoreHa Ha THIPOKCOTPYIILY, HUTPOTPYIIy, LHUAHOTPYIIy, amMuHOTpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CIUPTOBOrO pactBopa ménoud. Bsaumopeiictue
JUTaJIOTEHAIKAHOB C MarHueM U HHUHKOM. [loHATHE O MeTalmoOpraHu4ecKUX COEIUHEHUSIX.
Mcnonp30BaHue TalOTeHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TpPU CHHTE3E
OpPraHUYeCKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHs BEIIECTB M UX MpPEBpallleHui: H3ydeHHE
(¢u3nUeCKUX  CBOMCTB  YIJIEBOJAOPOAOB  (pPacTBOPHUMOCTH),  KAUEeCTBEHHBIX  PEAKIMA
YIJIEBOAOPOAOB PAa3IMYHBIX KJIacCOB (0OecrBeunBaHuE OPOMHOM MIIM MOIHOW BOBI, PacTBOpa
NepMaHraHata Kajus, B3aMMOJCICTBHE aleTHIeHa C aMMHA4YHbBIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApy)KEHHE YIIIepoJla U BOAOPOJa B OPraHUYECKUX BEIIECTBAX,
NOJyYeHUE ATHJICHA M M3YYEHHE €ro CBOWCTB, O3HAKOMJIEHHE C KoJulekuusmu «Hedpts» n
«Yromp», ¢ o0paslamMu IDIacTMAcC, KaydyyKOB U pE3WHBI, MOJCITUPOBAHHE MOJEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme opranuyeckue coeJHHEeHHUsI.

[IpenenbHble OnHOATOMHBIE CcHUpPTh. CTpoeHHE MOJEKysl (Ha MpUMepe MeTaHoja U
sTanoxna). ['omomornyeckuit psi, odmas hopMysia, H30Meprsi, HOMCHKJIATYpa U KJIACCU(UKALIUS.
Ou3nyecKkue CBOICTBA NPEIECIbHBIX OJHOATOMHBIX CHHPTOB. BomOpoaHbIe CBSI3U MEXKIY
MOJIEKYJIaMH  CIUPTOB. XUMHYECKHE CBONCTBA: pEaKkIMHM 3aMElIeHUs, JeruapaTaiui,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpPraHMYECKUMH Kuciotamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE CUPTHL. [leficTBHE 3TaHONA M METaHOJA HAa OPraHM3M YeJIOBEKa.
CniocoObI Moy4eHus U MPUMEHEHHE OJJHOATOMHBIX CITHUPTOB.

[Tpoctbie 3¢upbl, HOMeHKIaTypa U n3omepusi. OcOOEHHOCTH (PUBNYECKUX M XMMHUYECKHX
CBOMCTB.

MHOroaTOMHBIE CIUPTHI — STWJICHTIUKONb W TIKIEpuH. DPHU3WUECKHe M XUMHUYECKHE
CBOICTBa: peaKkIUu 3aMeIleHUs, B3aUMOJICHCTBHE C OPraHMYECKUMU U HEOPTraHUYECKHUMHU
KHCIIOTaMH, KaueCTBEHHAs! PEakiusi Ha MHOTOATOMHbIE CUpPTHL. [IpencTaBieHne o MexaHU3Me
peakiuii HyKJIeoPpuIbHOTO 3aMenieHus. JlelicTBre Ha opranu3M 4yenoBeka. CriocoObl MOTydeHUs!
¥ TIPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enon. CtpoeHne MOJIEKyYIbl, B3aUMHOE BIIMSHUE TUAPOKCOTPYIIBI M OEH30JBbHOTO s/pa.
®usnueckue cpoictBa (PperHoma. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauectBennole peakuuu Ha ¢(enon. ToxcumuHocTh (enona. CrocoObl
noJiyueHus U npuMeHeHue genomna. GenondpopmanibaeruaHas cMoa.

KapOoHUIbHBIE COEIMHEHHSI — aQIbJACTUABI M KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHMIIBHON rpymmbl. ['OMonOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
n3oMepuss M HoMeHKiatypa. dusmyeckue CBOMCTBA albJErMJI0B M KETOHOB. XHMHUYECKHUE
CBOMCTBAa QIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKHUCIEHHE allbJIeruoB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MOMy4YeHUS M NPUMEHEHHE ajbJETHIIOB U
KETOHOB.

OnHOOCHOBHBIE TpeeibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMmepuss u HOMeHKIaTypa. DPuU3NYEeCKHUe CBOWCTBA OJIHOOCHOBHBIX
IpeleNbHBIX KapOOHOBBIX KHCIIOT. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIC CBOMCTBA, peaklus STEepUPHUKAIUHU, PEaAKIHUU C
y4acTUEM YTIIEBOJAOPOIHOrO paaukana. OcoO0eHHOCTH CBOMCTB MypaBbUHOM KHCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX d(upax. MHOrooOpasue kapOOHOBBIX KUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPEAETIbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIIOT, AUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraBuTenu BbICHIMX KAapOOHOBBIX KHCIOT:
CTeapuHOBas, NaAJIbMUTUHOBAS, OJCHHOBAS, JUHONEBAsA, JUHONEHO6ds. KUCIOThL. CrocoObl
MOJIyYeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxunble >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, ©30Mepus ¥ HOMEHKJIATypa.
DuU3nYECcKUe 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue U1 XUMUYECKHE CBOMCTBA >KUPOB: THAPOIU3 B KUCIOH U
nienouHoi cpeae. OcCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIINX OCTATKU HEMPEAENbHBIX KHUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbL14 KaK COJIHM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OOmast  xapakrepuctuka yriaeBojoB. Kiaccuukanus yriaeBojgoB (MOHO-, JU-M
nojucaxapuabl). MoHocaxapuabl: TIOKO03a, (pyKTO3a, rajaktos3a, pubo3a, Ae30KkcupHOo03a.
dusnyeckue CBOMCTBA MU HaxoxzaeHue B mpupoae. PorocuHTe3. XUMHUECKHE CBOMCTBA
TJIFOKO3BL: PEAKIMK C YYaCTHEM CIIMPTOBBIX U aJbJETHIHON TPy, CHMPTOBOE U MOJIOYHOKHUCIIOE
Opoxxenue. IlpumeHeHHe TIIOKO3blI, €€ 3HAUYEHHWE B IKU3HEJCSATEIBHOCTH OpraHu3Ma.
Hucaxapunpl: caxapo3a, MajbTO3a W JIakTo3a. BoccTraHaBiuBaronme U HEBOCCTAaHABIMBAIOIINE
nucaxapuibl. I'uaponus nucaxapuaos. Haxoxaenue B npupojie u npuMenenue. [lonucaxapunabr:
Kpaxmajl, IJIMKOreH M uemnono3a. CTpoeHne MakpoMOJIEKYyNl Kpaxmaja, TIJIMKOTeHa H
1esutrono3sl. Gusndeckre cBOMCTBA KpaxMaia U LEeJUII0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmaia:
TU/IPOJIN3, KAUECTBEHHAs peaklus ¢ MOoAO0M. XMMHMUYECKHE CBOMCTBA LIEJUIFOJIO3BI: THIPOJIU3,
nojy4eHue 3pupoB 1e/uTr003bl. [ToHATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN
MIENK).



OKCIEepUMEHTAIbHbIE METO/bl M3YYEHMsI BEIIECTB W MX NPEBPAILCHUN: PaCTBOPUMOCTH
pPa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICHCTBHE 3TaHOJA C HATPUEM, OKHCIICHHE STHUIIOBOTO
CIIpTa B albJErHJ Ha PACKAIEHHOW METHOW IPOBOJIOKE, OKHUCIEHHWE STHJIOBOTO CIUPTA
JUXPOMATOM Kajusi (BO3MOKHO HCIIOJb30BaHUE BUJIEOMATEPHAIIOB), KAYECTBEHHbBIE PEaKI[UU Ha
anpaerunasl (¢ ruaporcuaom auammuacepeodpa(l) u ruapokcugom menu(Il)), peakuus rimnepuHa
¢ ruapokcuaoM Meau(Il), xumuueckne CBOMCTBA pacTBOpa YKCYCHON KHCIIOTBI, B3aUMOICHCTBHE
pacTBopa TiroKo3bl ¢ Tuapokcunom Menu(ll), B3aumopaeiicTBue Kpaxmaiga C HOJOM, PEIICHUE
AKCIIEPUMEHTATBHBIX 337a4 1Mo TeMaM «Crupthel U peHonb», «KapboHoBble KUCIOTHL. CII0KHBIE
3UPBD».

A3oTcoepkaliue OpraHnyecKue coeTuHeHusl.

AMUHBI — OpraHu4eckre TPOM3BOAHBIE amMMmHaka. Kriaccudukaius aMHUHOB:
anupaTHYECKUe U apOMaTUYCCKUE; TIEPBUYHbBIC, BTOPUYHBIE U TpeTuuHbie. CTPOCHHE MOJIEKYII,
oOmiast ¢opMyIna, u3oMepus, HOMEHKJIaTypa U (Qu3MdYecKkue CBOMCTBA. XHUMHUYECKOE CBOWCTBA
annpaTUYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHHE, B3aMMOJICUCTBUE IMEPBUYHBIX
aMUHOB C a30TUCTOH KHcI0TOW. CONMU aJIKUIaMMOHUS.

AHWMIIMH — IPEICTaBUTENIb aMUHOB apoMaTrudeckoro psjia. CTpoeHune aHuianHa. B3anMmHoe
BJIMSTHUE TPYII aTOMOB B Mouiekyje aHuinHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHUIJIMHA.
KauectBennsle peakuuu Ha aHWinH. CrnocoObl MOMy4eHHS U TpPUMEHEHHe amupaTHYeCKHX
aMuHOB. [lonyyeHue aHmirHa U3 HUTPOOCSH30J1A.

AmunHokucinotel. Homenkmatypa wu  uzomepusi. OTthenbHbIe TPEACTABUTENIHA  O-
aMHHOKHUCJIOT: TJIMIMH, aJlaHuH., PU3NUEeCKHe CBOMCTBA aMHHOKHUCIOT. XMMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpHBIX OpPraHWYECKHUX COCAMHEHUH, peaklus IOJHUKOHJICHCAIIHH,
oOpa3zoBaHHe MENTUIHON CBs3H. buonornyeckoe 3HadyeHue aMHUHOKUCIOT. CHHTE3 W TUIIPOIIU3
MENTHIOB.

benku kak npupoaHsle nonumepsl. [lepBuyHasi, BTOpHYHAs M TpEeTUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWMCTBAa OENKOB: THIAPOJM3, JEHATypallus, KaueCTBEHHbIE PEaKIUU Ha
OerKy.

DKCIEepUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB M HMX MPEBpAIICHUN: pPAaCTBOPEHHUE
0enKkoB B BOJE, JCHATypallus OENKOB MpU HArpeBaHWU, I[BETHBIC PEAKIIUU Ha 0enKH,
pelieHue  AKCMEepPUMEHTAJIBHBIX  3a/ad [0  TeMaMm
«A3oTCconepkallie OpraHWYecKue coeauHeHus» U «Pacro3HaBaHue  OpraHMYECKUX
COCJIMHEHUY.

BoicokomosiekyJisipHble COeTMHEHNS.

OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IMOJIHUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3AIUU, CPEIHSIS MOJIEKYIsIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUN — IOJUMEpU3ALUSI U
MOJINKOHJCHCALINS.

ITonumepHsie MaTepUaIbL. [Imactmaccel (monuaTUIIEH, [IOIUIIPOIIUIIEH,
MTOJIMBUHUIIXJIOPULL, IIOJIMCTUPOJL, MTOJIMMETUIIMETAKPHUIIAT, II0JINKApOOHATHI,
noJau3TUIeHTepedTanaT). Y Tuin3zanus 1 nepepaboTka MiacTHKa.

OnactoMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tonmumepsl  cnenuManbHOrO  HazHaueHus  (TedyoH, KeBiaap, AJIEKTPOIPOBOJAIINE
II0JIUMEPBI, OMopasiaraéMble MOJIUMEDPHI).

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YECHHs BELIECTB M UX IPEBPALICHUN: O3HAKOMIICHHE C
o0pa3llaMu MPUPOJIHBIX M HCKYCCTBEHHBIX BOJOKOH, IUIACTMAacC, Kay4dyKoB, pELICHHE
OKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «Pacrno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnsble 3agaun.

Haxoxnenue monexynsspHO (GopMyJibl OPraHUYECKOTO COEIMHEHUS 110 MacCOBBIM J0JISIM
DIIEMEHTOB, BXOSIIMX B €r0 COCTaB, HAXOXICHHE MOJICKYISAPHOH (HOpMyIBl OpraHHYECKOTO
coeMHeHus: mo Mmacce (00bEMY) MPOAYKTOB CropaHMs, IO KOJMYECTBY BellecTBa (Macce,
00BbEMY) MPOJYKTOB PEAKLIUU U/HIIM UCXOJIHBIX BELECTB, YCTAHOBIIEHHE CTPYKTYPHOIH (hOPMYJIbI
OpPraHMYECKOI'0 BEIIECTBA HAa OCHOBE €ro XHMMHUYECKHMX CBOWCTB WMJIM CIOCOOOB IOJIYYEHMS,
OIpelIEeTICHUE AOIU BBIXOJA IIPOAYKTa PEAKLIUU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzamus MeXnpeaAMETHBIX CBsI3€l MPU U3yYEHUU OPraHMYECKO XUMUHU B
10 kJacce OCyIIECTBISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHSATHH,
TaK Y MOHSTUN, IPUHATHIX B OTJIEIBHBIX MIPEAMETaX €CTECTBEHHO-HAYYHOTO ITMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHA: SBJICHHME, HAay4HbI (hakT, rumoresa, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, KiaccuduKaius, HaOMIOACHUE, HU3MEpPEHUEe, SKCIICPUMEHT, MOJIEb,
MOJICIUPOBAHUE.

®dusnka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJla, SHEPreTHYECKHUIl
YpOBEHb, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSHUE BEIIeCTBa, (M3MYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opraHu3M, dKocucTema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TeTePOTPOPHBINA THUMI MUTAHUS, OpPOKEHHE,



dorocuHTes, JbIXaHue,  OCNKH,  YIJIeBOJPI, KHUPBI,  HYKJICHHOBBIC KHCJIOTHI,
(hepMEeHTHI.

['eorpadus: mone3Hple UCKOMaeMbIe, TOTUIUBO.

Texuomorus: MUIIEBBIE  TIPOIYKTHI, OCHOBBI  PALMOHATHHOTO MUTAHUS,
MOFOIIIME CPEJICTBA, MATEPUAIIBI M3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKAS XUMUA

Teopernuyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKHUH 35ieMeHT. M3otonbl. CTpoeHne 3IeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTHUYECKHE YpPOBHUM U IOAYPOBHU. ATOMHbBIE
opourtanu. Kiaccudukaruss XMMHYSCKUX 3JIEMEHTOB (S-, p-, d-, f-amementsi). Pacnpenenenue
9JIEKTPOHOB MO ATOMHBIM OpOUTANIAM. OJEKTPOHHbIE KOHPHUTYypalMd aToOMOB 3JIEMEHTOB
MEPBOr0—4E€TBEPTOrO TMEPUOJIOB B OCHOBHOM U BO30YXKAEHHOM COCTOSHUH, DSJIEKTPOHHBIC
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITBHOCTb.

Ilepnonnueckuit 3axkoH u llepuonmueckas cucrema xumudeckux osnemeHToB JI.H.
MenpgeneeBa. CBs3b nepuoauyeckoro 3akoHa U Ilepmoamyeckoil CUCTEMbI XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOCHMSI aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHUSl CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U OOpa3yeMbIX MMH MPOCTHIX U CIIOKHBIX BELIECTB IO TpyINaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

Xumuueckasi CBsA3b. BUIbl XMMUYECKON CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs.
Mexanu3mbl 00pa3oBaHus KOBAJICHTHOW CBsI3U: OOMEHHBIN U JJOHOPHO-aKIENTOPHBIA. DHEprus
U 1iuHa cBss3u. [lonsgpHOCTh, HaNPaBIEHHOCTh U HACHIIAEMOCTh KOBAJIGHTHOM cBsA3U. KpaTHbie
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DIJIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C MX T€OMETPUYECKHM CTPOEHHEM (Ha IMpHMEpe COEIMHEHHH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBieHne O KOMIUIEKCHBIX —coenuHeHusix. CocTraB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBarTeib, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coenuHeHud. Ilonarue o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYNISPHOTO W HEMOJEKYJISPHOTO CTpPOEHUs. THIBl KpHUCTaNIMYECKUX
PEIETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTve 0 nucnepcHbIX cucreMax. MctuHHbIe pacTBOpHL. [IpeacraBienne o KOUIOMAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIEHTpPAllMM pacTBOPOB: MaccoBas [0Ji1 BeEIIeCTBa B
pacTBope, MoJsipHas ~ KOHIEHTpamus. HacelllleHHble ¥ HEHaChIEHHbIE  PacTBOPHI,
pactBopuMoOcTb. Kpucramioruaparsl.



Knaccugukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHUX BELIECTB. TpUBHAIbHBIC HA3BaHUS
OTJIENIbHBIX IIPEACTaBUTEIECH HEOPraHMYECKHUX BEIIECTB.

Knaccugukarnus XuMHUUeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHECHUS U INPEBPALICHUS DHEPIUU IPU XUMHUYECKUX
peakuusax. TemoBbsle 3h(HEKTb XUMUUECKUX peakluil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XMMHUYECKON peakluy, €€ 3aBUCUMOCTb OT PA3JIMYHbIX (PAKTOPOB.
["'omoreHHble ¥ reTeporeHHble peakiuy. Katanus u kaTaaus3aTtopsl.

OOparuMble W HeoOpaTuMble peakUuu. XuMmHueckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHoBecHs. DakTophl, BIMAIONIME HA MOJ0XKEHHE XUMHUYECKOIO PABHOBECHS:
TeMIepaTypa, AaBJICHUE W KOHLUEHTPALMU BEUIECTB, yYaCTBYIOIIMUX B peakuuu. [Ipunuun Jle
[Tarensbe.

Onextponutnueckass aucconuanus. CuibHple W cialble  3nekTponuThl.  CreneHb
mucconranuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpajbHad, mienodHas. BogopoaHslii
nokazarensb (pH) pactBopa. ['unponus coneil. Peakiium noHHoro oomexa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okucieHus. OKUCIUTENb H
BOCCTAaHOBUTENb. [Ipollecchl OKHMCIIEHWS W BOCCTAHOBJICHUS. BakHeWIne OKHCIUTENH WU
BOCCTaHOBUTENIN. METO/ 37I€KTPOHHOTO OaaHca. DJIEeKTPOIN3 pacCTBOPOB U PACIUIaBOB BEILECTB.

3KCH€pI/IMeHTaHBHLIC MCTOJbl H3YUCHHUA BCUICCTB U HUX HpeBpameHHﬁ: Pa3JI0KCHUC
HNEpOKCHJIa BOAOPOAA B IPHUCYTCTBUU KAaTalIM3aTopa, MOJEIU KPUCTAJUIMYECKHX pPEIETOK,
IPOBE/ICHUE pPEaKUUH MOHHOrOo OOMEHa, OIpelesIeHue Cpeibl pacTBOPOB € IOMOIIbIO
MHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMHMUYECKOH pEeakiuu U
IMMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUS.

Heopranuyeckasi Xumusi.

ITonoxxenue HemeraiuioB B llepuoandeckoin cucreme XuUMHUUYECKUX dnemMeHToB J[.U.
MenneneeBa M OCOOCHHOCTH CTpOEHHS UX aromoB. Du3nueckue CBONCTBAa HEMETAJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ionydenue, ¢puznueckue u XMMUYECKHE CBOMCTBA: PEAKIMUA C METAIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipuabl. TOIIMBHBIE 37IEMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl monydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOAbl. BakHelme KUCIOPOACOAEPIKAIINE COCAUHEHHUS TajOT€HOB.
JlaGopaTopHbie U MPOMBIIIIIEHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
WX COCIUHECHUM.



Kucnopon, o3oH. JlabopaTopHble W TPOMBINUICHHBIE CIIOCOOBI MOMYYCHHUS KHCIOPOJA.
Ouznyeckue U XUMHYECKHE CBOWCTBA M NpPUMEHEHHE Kuciaopoga U o30Ha. Oxcuabl U
MEPOKCHU/IBI.

Cepa. HaxoxaeHue B Tpupojie, CIOCOObI TONYYCHHS, (PUIUUECKHE H XUMUYECCKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepsli(IV), okenn cepsi(VI). CepHucras u cepHas
KUCIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOM KHCIOTHL. IIpumenenue cepsl u e€
COCTUHEHUN.

Azor. HaxoxnaeHnwe B TpupoAe, CIOCOOBI TOJMYYEHHUS, (PU3MUECKUE MU XHUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI U HX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpriMeHeHue a3oTra M ero coeluHEHUil. A30THBIC
ya00peHusI.

®ochop. Haxoxxnenue B mpupone, CHOCcOObl MONydeHUs, (PU3MUECKHEe U XUMHUYECKHE
cBoiictBa. Dochunet u ¢dochun. Oxcunbl Qochopa, dochopHas kucioTa U €€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ochopusie ynodpeHus.

Yriepon, HaxokIeHWe B mpupojae. AsutoTpomnHble Momudukanum. Dusmyueckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB, 00pa3oBaHHBIX yriepogoM. Oxcua yriaepoma(ll),
okcupa yriepona(lV), yrompHas kucioTa W €€ COJdM. AKTUBHUPOBAHHBIA Yroib, aJcopOLus.
Oymiepensl, rpaden, yriepoaHele HaHOTPYOku. IIpuMeHeHHE  TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YITIEPOJOM, U €r0 COEIUHEHU.

Kpemuuii. Haxoxxnenue B mpupoze, crocoObl MOMydeHus, (QU3HUECKHEe M XUMUYECKHE
cBoiictBa. Okcun kpemuusi(IV), kpemHHeBas KUCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHsI U ero
coenuHeHuil. CTEKIO0, ero Moxy4eHue, BUIbl CTEKIIA.

[Tonoxenue meramios B [lepuonnueckoit cucreMe XuMUYECKHUX 37eMeHTOB. OCOOEHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JI049eK aTOMOB MeTayuioB. O0mue Gpu3nuecKkue CBOMCTBAa METAIIOB.
[TpumeHneHne MeTalIoOB B ObITY M TexHHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUA psif  HampspkeHud MeTamuioB. OOmmMe crnocoObl  MONyYeHHUs

METAaJUIOB: THIPOMETAJLTYpPrus, MPOMETAILTYPIHS,
anekTpomeramutyprusi. [lonarue o koppo3un MeTtaioB. CriocoObl 3alIUTE OT KOPPO3UH.

Ob6mas xapaktepuctuka metamuioB [A-rpynner [leprogudeckold CUCTEMBI XMMHUYECKUX
aneMeHToB. Hatpuil u kanuii: nmonyueHue, Gu3NyecKue U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

Ob6mas xapaktepuctuka metamioB [[A-rpynmner Ilepuonnyeckoil cUCTEMBl XHMHUYECKHUX
aIIeMeHTOB. Maruuii u Kaneluii: moiydeHue, (Gu3ndeckue 1 XMMHUECKHUe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coelnHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.



AmoMuHUH: TIONydeHue, (PU3NIECKHe W XUMHYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BElIeCTBA M €ro CoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTaioB mnoOouyHslx noarpynn (b-rpymm) Ilepuommueckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOWCTBA XpoMa U ero coearuHeHur. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbel U IUXpOMATHl, UX OKHCIUTEIbHBIC CBOWMCTBA.
ITony4yeHnue U npuMEeHEHUE XpoMma.

®usnueckue M XHMMHMYECKME CBOMCTBA MapraHia M €ro CoeauHeHuil. Bakuelmue
coenunenus: Mmapranna(ll), mapranua(IV), mapranma(VI1) u mapranua(VIID). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

du3nuecKue 1 XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHud. OKCUIbI, TUAPOKCHUIBI U
cosmm xkene3a(ll) u xeneza(lll). [lonydenne u mpuMEeHEHHE Kejle3a U €ro CILIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenruHeHuil. [lonyuenne u npumeHenrne
MeIU U €€ COCTMHEHUM.

[{uak: monyyeHue, GU3MUECKUE U XUMHUYECKHAE CBOMCTBA. AM(DOTEPHBIC CBOMCTBA OKCUAA
Y TUIPOKCHJIA IMHKA, THAPOKCOKOMILIEKCHI LIMHKA. [[puMeHeHne IMHKa U €ro COeIMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl M3yYEHUs BEUIECTB M WX TMPEBpAIICHUI: H3y4YeHUe
00pa31l0B HEMETaJJIOB, TOpeHue cepwl, Gocdopa, xeneza, MarHus B KUCIOPOJE, HU3YUCHUE
KOJUIGKIIMKU «MeTalsibl ¥ CIUIaBbl», B3aMMOJICUCTBHE IICJIOYHBIX U IIEJI0YHO3EMEIbHBIX
METAJIJIOB ¢ BOAON (BO3MOYKHO HCIIOJIb30BaHHE BUEOMATEPHUAIOB), B3aMMOJCHCTBHE LIMHKA U
JKeJle3a C pacTBOPAMHU KHUCIIOT U I1eJI04ueli, KaUeCTBEHHbIE PEAKIIMM HAa HEOPTaHUYECKHUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE THAPOKCUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, pellleHUe HIKCIEPUMEHTaIbHBIX 33Ja4 110 TeMaM
«[anmorens», «Cepa u e€ coemuHeHH», «A30T U Pochop W UX COCTUHECHUS,

«MeTaisl TIIaBHBIX moArpyIiIn», «MeTayiel MOOOYHBIX MMOArPYIIID».

XuMHUS U 5KU3Hb.

Ponp xumun B oOecrieueHHMM yCTOWYMBOIO pa3BUTHUs yenoBedecTBa. [loHATHE O HaydHBIX
METO/MaX TMO3HAHWS W METOJOJIOTHH HAYYHOTO HCCIeNOBaHMA. HaydHble NPUHIIHITEI
OpraHu3alMi XUMHUYECKOr0 MPOU3BOACTBA. [IpoMBbINIIeHHBIE CIOCOOBI MOJIyUYeHHs BaKHEHIINX
BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KHUCIIOTHI, MeTaHoJa). [IpombIlieHHbIe
CHocoObl TOJTYYEHHUSI METAJIOB U CIUIAaBOB. XHMMHUYECKOE 3arps3HEHUE OKpPY)KaIoUIe cpeabl U
ero nociuenctsusd. Ponb xumMuu B 006ecriedeHNH SHEPTreTHUEeCKON 0€30MacHOCTH.

XuMus U 370pOBbE YesIoBeKa. JlekapcTBeHHbIE CpencTBa. [TpaBuna
WCTIOJIb30BaHUS JIEKAPCTBEHHBIX MperaparoB. Poiib XUMUM B pa3BUTHH MEITUITHBI.

XuMUS MUAIA: OCHOBHBIE KOMIIOHEHTHI, MUAIIEBBIE J0OaBKU. Poib XuMun B oOecrieueHun

MUIIEBON O€30MaCHOCTH.



Kocmernueckne u mapdromeprsie cpenctBa. beiToBas xumus. IlpaBuia Ge3ornacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XUMHHU B TOBCETHEBHOM KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XumHusi B CeIbCKOM  xo03siicTBe. OpraHudeckue ¢  MHUHEpaIbHbIE  yI0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHUKa.

Marepuansl 11 351eKTpoHUKH. HanotexHonoruu.

PacuérHsble 3agaun.

Pacuérbl: macchl BemiecTBa MiaM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B peaklMM BEIIeCTB, Macchl (00bEMa, KOJIUUECTBA
BEIECTBA) IMPOJYKTOB PEAKIMM, €CIM OJHO U3 BEIIECTB HMMEET IpHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTa pPEaKlMU, €CIM OJAHO U3 BEIIECTB JaHO B BHJE PAacTBOpA C
OnpeAc€HHOM MacCOBOM JI0JIEM pacTBOPEHHOIO BEILIECTBA, MACCOBOWM JOJIM WU MOJSPHOMN
KOHLIGHTpAllUl BELIECTBA B PAcTBOPE, JOJIA BBIXOJA IPOAYKTAa PEAaKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MeXNnpeIMeTHBIX CBsI3eH NMPU M3YYSHHU OOLIel M HEOPraHWYeCKOW XUMHU B
11 Kiacce OCYIIECTBIIIETCS Yepe3 UCMOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK M NOHSTUH, IPUHATHIX B OTJACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: SBJICHHME, HAY4HbIM (akT, rumoresa, TEOpHs,
3aKOH, AaHaiW3, CHUHTE3, KJIacCU(UKAIMSA, IEePUOJUYHOCTb, HAOIIONEHHE, W3MEpEHHeE,
9KCIIEPUMEHT, MOJIENb, MOJICIINPOBAHUE.

®usuka: Marepus, MHKPOMHp, MAaKpOMHUpP, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIBI, PaAMOAKTUBHOCTh, MOJEKYJIAa, SHEPreTHUECKHH YpPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperatTHoc COCTOsIHHMEC BCLICCTBA, HﬂeaﬂbeIﬁ ras, (1)I/ISI/I‘~I€CKI/IC BCJIMYMHBI, C€IAWHHUIIBI
U3MEpEHHUs1, CKOPOCTh, SHEPTHsI, Macca.

buonorust:  kinerka, opraHusM, OJKocucTeMa, Ouocdepa, MeTadbOIU3M, MaKpO-U
MHUKpPORJIEMEHTBI, OENKH, >KUPBI, YIJIEBOJbl, HYKJIEHMHOBBIE KHCIOTHI, (PEPMEHTBHI, TOPMOHBI,
KPYTroBOpOT BCIICCTB U ITOTOK SHCPIrUr B SKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHoNOorHsl: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, CTPOUTEIbHbIE MaTepHaIbl,
CENTbCKOXO3SHUCTBEHHOE TIPOM3BOJICTBO, IMHUINEBas IPOMBIIUIEHHOCTh, (papmareBTH4ecKas
IPOMBIIIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX IpernapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IMIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.



ITNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHIA ITPOI'PAMMBI 110 XM HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHUS MpeAMeTa «XHMUs» Ha YypPOBHE CpeIHero obOmero oOpa3oBaHUs
BBIJICJICHBI CIICIYIOLINE COCTABISIONINE: OCO3HAHHE O0YJAIOIIUMUCS POCCUICKON TPpakaHCKOM
UJICHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICIICHHUIO;
HaJIMYMEe MOTHBAIMM K  OOy4YeHHMIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOy4aromuxcs
PYKOBOJICTBOBATbCSI NPHHATHIMU B OOLIECTBE NPAaBWIAMH W HOPMAaMH IOBEICHHS; HaJIHYIHE
IPaBOCO3HAHMSI, SKOJIOTUYECKOH KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH LEIH M CTPOHUTH KHU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHUS MpeameTa «XHUMHsS» OTPaXKarT CPOPMHPOBAHHOCTD
OIIBITA ITO3HABATEIILHOM M MPAKTHYECKON AEATEIBHOCTH 00YJaIOIUXCs B IPOLIECCE peaTn3alin
00pa3oBaTelIbHOM AEATEIBHOCTH.

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaKaT CHOPMUPOBAHHOCTD
OIIBITA TTO3HABATEJILHOM M MPAKTUUECKON JIEITEILHOCTH 00YJarOLIMXCsl B IIPOIIECCE pealn3ainuy
00pa30BaTeNIbHOM AEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaanckoro BocHUTAHUS:

OCO3HaHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEN, YBaXKEHUSI K
3aKOHY U IIPaBOIOPAIKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOPMax M IPaBWIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) naTpHOTHYECKOr0 BOCIHTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

yYBa)KE€HHUsI K IpoIleccy TBOpYECTBA B 00JACTU TEOPUH M MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJUTENbHbIX HAOIIOJACHUMH,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX IIOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



HHTCPCCa W TIIO3HABATCJIBbHBIX MOTHUBOB B IIOJYYCHHHM W TMOCICAYIOIICM aHAJINU3C
I/IH(i)OpMaHI/II/I O MMEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOfI OTEYECTBCHHOM XHUMUH,

3) AyX0BHO-HPABCTBEHHOT0 BOCIIHTAHMS:

HPaBCTBEHHOI'0 CO3HAHUs, STUYECKOI'0 ITOBEICHHUS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallUH, CBSI3aHHBIE C XMMMUYECKUMHU SIBICHUSIMH, WU
IIPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHHE M IIOCTYIIKM CBOMX TOBAPUINEH C IMO3ULHN
HPaBCTBEHHBIX U IPABOBBIX HOPM U C Y4ETOM OCO3HAHMS IOCIEICTBUN IOCTYIIKOB;

4) opMHPOBAHHS KYJILTYPHI 310POBbSL:

TIOHNMAHMS IIGHHOCTEH 3J0pOBOTO M 0E€30IaCHOr0 00pa3a >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOMICHHS K COOCTBEHHOMY (pU3MUECKOMY M IICHXHYECKOMY 37I0POBBIO;

COOIIOICHNs TIPaBHJI GE30MacHOr0 OOpAIIEHHs C BEIIECTBAMH B OBITY, MOBCEIHEBHOI
’KV3HH, B TPY/IOBOI1 JIEATETLHOCTH;

TOHUMAHMS IIEHHOCTH TIPABMJI WHAMBHIYaJbHOTO M KOJUIEKTHBHOTO 0O€30MacHOro
TIOBEJICHHS B CUTYAIHAX, YIPOKAIOIINX 30POBBIO M KU3HHU JEOJEH;

OCO3HAHMSA TOCTEJACTBUI M HENPHUATHS BPEIHBIX IPHBBIUEK (YIOTPEOIEHHS ANKOTOJs,
HAapKOTUKOB, KypEeHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIe0BATENbCKOM  JIeATEeNbHOCTH,
00IIIECTBEHHO MOJIE3HOH, TBOPUECKOH U APYTUX BUAAX AEATEITBHOCTH;

YCTAaHOBKM HA AaKTHBHOE YdacTHEe B pEIICHWM TIPAaKTHYECKHMX 3a7]au COIHATbHOM
HAMPaBIEHHOCTH (B PAMKAX CBOETO KJIACCA, IKOJIBI);

MHTEpeca K MPAKTUUECKOMY H3ydeHHIO HpodeccHil pasiMyHOro pona, B TOM YUCIE Ha
OCHOBE ITPHMEHEHHMs TIPeIMETHBIX 3HAHUI M0 XHMUH;

YBaKEHUS K TPYJLY, JIOJAM TPyJAa M Pe3y/lbTaTaM TPYJIOBOH JeATETbHOCTH; TOTOBHOCTH

K OCO3HAaHHOMY BBHIOOpY HHIMBHIYalbHOH TPaeKTOPHH
o6pazoBanus, Oyayieil Ipodeccuy U peatn3alii COOCTBEHHBIX KM3HEHHBIX ILIAHOB C YYETOM
JIMYHOCTHBIX HHTEPECOB, CTIOCOOHOCTEH K XUMHH, HHTEPECOB U IIOTPeOHOCTElH 00I1IecTBa;

6) sKos0rnyeckoro BocnUTAHMS:

HKOJIOTHYECKHU 11€71€CO00pa3HOro OTHOILIEHUS K MPUPOJE KaK HCTOUHUKY
CYIIECTBOBAaHMSI )KU3HU Ha 3eMIIE;

NOHUMAaHMs TJI00aJBHOIO XapakTepa 3KOJOIMYECKHX MpoOsieM, BIMSHUSA
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIIMATIBLHOMN CpeJIbl;



0CO3HAHMsI HEOOXOMMOCTH HCIOJIB30BAHUS TOCTHKEHUN XUMHH JJISI PEIICHHUs] BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENPUATHUS JECUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOLIEH NPUPOJHOM CpeEXE,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJU4Ms PA3BUTOIO HKOJIOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITA
JESTEIIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MIPAKTHKE, CHOCOOHOCTH U YMEHUS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMo(hoOuy;

7) HeHHOCTH HAYYHOTI'0 IIO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH U
00OLIECTBEHHON IIPAKTHUKH;

MOHMMAaHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHus e€ poiu B (OPMUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM
MHUpPE KaK O €AMHCTBE MPHPOJIBI M YCIIOBEKa, B TO3HAHHWH IMPHPOJHBIX 3aKOHOMEPHOCTCH W
peleHnn mpodIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUHU Ui COBPEMEHHOW NMBHIM3ALMU: B €&
TYMaHHUCTUYECKOW HAIPABJICHHOCTH M BAXHOW POJM B CO3JAaHMM HOBOM 0a3bl MaTepHalbHOM
KYJIBTYPBI, B PEIICHUH ITO0ATBHBIX MTPOOJIEM YCTOWIMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOA,
DHEPreTUYECKOW, THIIEBOH W HSKOJIOTHYECKOH O€30macHOCTH, B PA3BUTUH MEIUIUHBI,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPYAa U SKOJOTHYEeCKH KOM(MOPTHOM KHU3HU KaXKIOr0 4YieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: T[OHUMAaHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJNB30BaTh MOIydaeMble 3HAHUS IS
aHaM3a U OOBSICHCHUS SIBJICHHHA OKPYKAIOIIErO MHpPAa M MPOUCXOIAMINX B HEM W3MCHCHHI,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIINUXCS TaHHBIX
C IIEIIBIO MOYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO MCIOIB30BATh XUMUYECKHE 3HAHUS IS PEIISHHs TIpo0iIeM
B PCATTBHBIX )KHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHMIO, HCCIIEIOBATENBCKOM eI TEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUH 1O XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHBIX chepax mpodeccHoHaATHHON
JEeSITeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTrPaMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01ero o0pa3oBaHuUs BKIFOYAIOT:

3HaYUMbIC I (DOPMHPOBAHMS MHPOBO33PEHHUS OOYYAFOIIMXCSA MEKIUCIMILINHAPHBIC
(MeXIpeaMeTHbIC) O0ICHAYYHBIC TTOHATHS, OTPAXKAFOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crieruUKy METOJIOB TTO3HAHMS, HCITOIb3YEMbIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIICCTBO,
SHEprus, SBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOIIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHBEpCaIbHbIC ydeOHbIC JIEHCTBUS (ToO3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC,
peryJIATHBHBIC), oOecreduBaronye (GopMUpoBaHue (QYHKIIMOHAIBHOW T'PAaMOTHOCTH H
COIMATTLHOM KOMITETEHITMH 00YJArOIIHXCS;

CIIOCOOHOCTH 00yJarommxcst HCII0JIb30BATh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIC, MHPOBO33PEHYCCKUE 3HAHUS M YHHUBEPCAJbHBIC YUEOHbBIC NCHCTBUS B
IIO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MeranpeaMeTHbIe PEe3yNIbTaThl  OTPAXKAOT OBJIAJCHUE YHHBEPCATHHBIMU YYCOHBIMH
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIe YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUA

1) 6a3oBble JoruvecKue neicTBUS:

CaMOCTOATENFHO (HOPMYIHMPOBaTh M AKTyalIM3UpOBaTh INpoOJIEeMy, paccMaTpuBaTh e&
BCECTOPOHHE;

ONpPENEATh LENIN JEATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUM HMX JOCTHUIKEHUS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHMM MPHUEMBI JIOTUYECKOIO MBILNUICHUS: BBIICIATH
XapakTepHble IMPU3HAKKM TIOHATUM M YCTAaHABIMBATh HX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOILIME OHATHUS JUIsl OObSICHEHUS OTJIENbHBIX (DAKTOB U SBJICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHaBIUBATh IPUYNHHO-CIIEACTBEHHBIE CBA3U MEXKIY U3Yy4acMbIMU SIBICHUAMU,

CTPOUTh JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIE, JENyKTUBHbBIE, [0 aHaJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PacCCMATPUBAEMBIX SIBJICHMSX, (POPMYIUPOBATH
BBIBOJIbI U 3AKJIIOYEHUS;

OPUMEHATHh B MpoOllecce MO3HAHUS HCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJH, NpeoOpa3oBbIBaTh MOJIENbHBIE MPEACTABICHUS — XUMHUYECKUN 3HaK  (CUMBOM)
JJIEMEHTa, XHUMHYecKas (opMmyna, YpaBHEHHE XUMHUYECKOU



peakIMu — TMPH pEIICHUH YYEOHBIX IMO3HABATENbHBIX M TMPAKTHYECKUX 3a/a4, HPUMEHSTbH
Ha3BaHHBIC MOJEJIBHBIC IPEICTABICHUs I BBIABICHUSA XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX
BEUIECTB U XMMUYECKHUX PEAKIIUH.

2) 0a30BbIe HCCIE0BATEILCKHE Al CTBUA:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKLINH;

dopMynupoBaTh L€ M 3aJaud HUCCIEIO0BaHMs, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAHHBIE BONPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAQ/IETh HABBIKAMHU CAMOCTOSITEJIBHOIO IUIAHWPOBAHMSL M IIPOBEJIEHHUS YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPLICHCTBOBaTh YMEHMs HaOJIOJaTh 3a XOJOM IpOLEecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTb OOOOLIEHHS U BBIBOJBI OTHOCHUTENIBHO
JIOCTOBEPHOCTH PE3YJITATOB MCCIICOBAHMSI, COCTABISATh OOOCHOBAHHBIA OTYET O MPOJCIAHHOM
pabore;

npuoOpeTaTh ONbIT YYECHHMUYECKOW MCCIIEOBATENbCKONM U IMPOEKTHOM JesTEeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undopmanmeii:

OPUEHTHPOBATHCSI B PA3NUYHBIX HCTOYHHKAX HWH(POpManuu (HAYYHO-TIOMYJISIpHAs
JauTepatypa XMMHUYECKOIO COJEpXKaHus, CIpaBOuYHble mocoOus, pecypcsl HHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMALMIO pPa3IMYHBIX BHJIOB M (GOPM INPEACTABICHUS, KPUTHUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W HPUMEHSTHh PA3IUYHbIE METOAbl IPH IOUCKE U OTOOpE
uHpopMaLnu, HeOOXOAMMOM IS BBIIOJIHEHHSI yUeOHbIX 3aay ONpeeIEHHOIO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHHUs MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (hopMy npeacTaBieHuss nHGopManuu (CXeMsl,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaLMel: TPUMEHSATh MEXIpeAMETHble ((u3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMNYCCKUC CPCACTBA HATTIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHHUBEPCAJbHBIC y‘leﬁl—lble JelcTBUsI:



3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMON TEMBI B XOJI€ IUaJiora U/UiIH JUCKYCCHH,
BBICKA3bIBATh UCH, q)OpMYJIHpOBaTb CBOM IPCIIOKCHHUA OTHOCUTCIIBHO BBITIOJIHCHUA
MPEVI0KEHHOM 3a/1a4u;

BBICTYNIaTh C INpE3EHTAlMeil pe3yabTaTOB MO3HABATENbHOM JESTeNbHOCTH, MOITYYCHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIMOJHEHUHM XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO HCCICIOBAHUIO CBOWCTB HM3y4aeMBIX BEIIECTB,
peanMzanuu y4eOHOro MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3ylbTaTaM MpPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaeicTBUsI:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYLIECTBIIATH CBOK IO3HABATEJBHYIO JIEATEIbHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpuUT™M JACUCTBUN TIPU BHITIOJHEHHHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOUpaTh Hanbosee 3 HEeKTUBHBIN CIOCO0 UX PEHICHHS ¢ YYETOM MOIYYCHHS] HOBBIX 3HAHMM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATD CAMOKOHTPOJIb ACATCIIBHOCTH HAa OCHOBC CaMOaHAJIM3a U CaMOOLICHKH.

NPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHMM Ha YIiIyOJEHHOM YpPOBHE Ha
YPOBHE CpPETHET0 OOMIeTr0 00pa30BaHUs BKIFOYAIOT CHEIUPUYCCKUE I y4eOHOTO mpeaMeTa
«XUMUs» HayuyHbIC 3HAHUS, YMEHHUS U CHOCOOBI JNEHCTBHI 1O OCBOCHHMIO, MHTEPIIPETAIUH M
npeoOpa30BaHUI0 3HAHUA, BUBI JCATEIBHOCTH 10 TOJYYCHUIO HOBOTO 3HAHHS M MPUMEHEHHIO
3HaHUU B Pa3IIMIHBIX yq€6HI>IX CUTyallusaX, a TAaKKC B PCAJbHBIX XU3HCHHBIX CUTyalUsIX,
CBSI3aHHBIX ¢ XuUMHed. B nmporpamMme 1o XUMHUHU MPEAMCTHBIC PE3YJIbTaTbl MPEACTABJICHBI IO
rojJlaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHUH OPTaHHYECKOM XUMHUH B
CHCTEME €CTECTBEHHBIX HayK U €€ pOoJIH B 00ECIEUYEHUN YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA B
petieHur mpoOIeM IKOIOTHIECKOM, SHEPTETUUECKON U



NUINEBOM O€30MacHOCTH, B Ppa3BUTHM MEIUIMHBI, CO3JaHUU HOBBIX MAaTEpHaliOB, HOBBIX
UCTOYHUKOB SHEPIHH, B 00ECIIEYEHNN PallMOHAILHOIO IPUPOJIONIOIBL30BaHMsL, B (POPMUPOBAHUU
MHUpPOBO33PEHUSI U O0OLIed KyJabTypbl 4YelOBeKa, a TaKkkKe HSKOJIOTMYECKH OOOCHOBAHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO U IIPUPOJIHOM cpenie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIne
HOHSTHUS — XUMHYECKHI 3JIEMEHT, aTOM, PO M DJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbIC
opOUTaNH, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aToMa, TMOpuAM3aLus aTOMHBIX opOuTalie,
WOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHCIEHUS, XMMHUECKas
CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIM 0O0BEM, YIIEpOIHBIA CKeNeT, (yHKIHOHAJIbHAS
TpyIIa, paauKal, CTpPYKTypHbIE GOpMYIbI (pa3BEPHYTHIEC, COKPAIIEHHBIC, CKEJICTHBIE ), H30MEPHS
CTPYKTYpPHasi ¥ MPOCTPAaHCTBEHHas (reoMeTpudecKasl, ONTHYECKasi), U30Mepbl, TOMOJIOIHUECKHH
psiA, TOMOJIOTH, YIJIEBOJOPOXBI, KUCIOPOJ- U A30TCOIEPIKAIME OPraHUYECKUE COCIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH Jl. . MenneneeBa, Teopus CTpOEHUS OpraHMYECKUX BellecTB A. M.
bytiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHMsI W NPEBPALLEHUS DHEPIUU
OpU  XHMHUYECKHX  PEaKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH  fA3BIK  XHUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE IOHHMMAHUS MPUYUHHOCTU U CUCTEMHOCTH
XUMHYECKMX  SIBJICHHUW;  NIPEICTaBICHHUS O  MEXaHM3MaX  XHMMHUYECKUX  peakiuil,
TEPMOJUHAMHYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTAX UX INPOTEKAHUs, O B3aUMHOM BJIMSHUU
aTOMOB U I'pYIII aTOMOB B MOJIEKYJIAX (MHIYKTUBHBIA U Me30MEpHBIH 3()(heKThl, OpueHTaHTHI | 1
II poma); ¢akronoruueckue CBEAECHHS O CBOMCTBaX, COCTaBe, IOJYYEHHMM U O€3011acHOM
UCIIOJIb30BAaHUU BAKHEHIINX OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH AEATEIbHOCTU
4eJoBeKa, OOIIMX HayYHBIX NPUHIMIAX XUMHYECKOro IPOU3BOACTBA (HAa IpHUMEpe
MIPOM3BOJICTBA METAHOJIA, IepepadOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpHbIEe MPU3HAKU TOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLME TIOHATHS ITPU ONIMCAHUM COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTb YMEHUIA:

MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTABIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYEeCKUX BEIECTB;

COCTaBJAITh ypaBHEHUS XMMHMYECKHX pEaKUMd U pacKpblBaTb MX  CYUIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA OCPECTBOM COCTABIICHHS 3JIEKTPOHHOTO OaslaHca
ATUX pEaKUMH, peakuuii MOHHOro OOMEHa MYyTEM COCTAaBJIEHUS MX TOJHBIX U COKPAIEHHBIX
WOHHBIX YPAaBHEHU;



W3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIIECTB Ul MJUIIOCTPALlMU  MX
XUMHYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTAaHABIMBATH MPUHAIIIC)KHOCTD U3YUYCHHBIX OPTraHUYECKHX
BEIIECTB IO MX COCTaBY M CTPOCHUIO K OINPENeIIEHHOMY KJIACCy/TPYyIIe COeNNHEHHA, TaBaTh UM
Ha3BaHUsA 1Mo cucremarnueckord HoMmeHkiarype (IUPAC) u npuBoauTh TpuBHAILHBIE HA3BaHUS
JUISL  OTAENBHBIX NPEICTaBUTENICH OpPraHUYECKUX BEIIeCTB (ITHJICH, aleTUJIeH, TOJYOd,
[JIMIEPUH, STWICHTIUKONb, (eHoN, (opManbaerua, aneTaabAerl, ameToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAasA, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIIUH, TMBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS OMPENENATh BUJ XHMHUYECKOH CBA3M B OPTraHUYECKUX
COEIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBSA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHUS TNPHUMEHATh MOJOXKECHUS TEOPUH CTPOCHHUS OPTraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHUE, (UNYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTaBUTENIEH PA3IIMYHBIX KIACCOB OPraHUUECKUX BEIIECTB:
AJIIKaHOB, IMKIIOAIKAHOB, AJKEHOB, aJKaJHEHOB, AJIKHHOB, apOMAaTUYECKUX YTJIEBOJIOPOIOB,
CIIUPTOB, AIbJETHIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMMHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJUCAXapUI0B),
WUIIOCTPUPOBAaTh TEHETUYECKYIO0 CBSI3b MEXKIY HHMMM YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIHA ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (HOpPMYIT;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPKAATh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COEIMHEHUH OT KPaTHOCTU M THUIIA
KOBaJIEHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOIO BJIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHHUKHU YIJIEBOAOPOIHOTO ChIPbs
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIIOCOOBI €ro mMepepadOTKHM U MPAKTHUYECKOE NMPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BJAJIEHUS] CHCTEMON 3HAHUH O €CTEeCTBEHHO-HAy4YHBIX MeETOoJax
NO3HAHUS — HAOJMIOACHUHU, H3MEPEHUHM, MOJEIMPOBAHNUHU, OHKCIEPUMEHTE (pEabHOM M
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpMUPOBAHHOCTh ~ YMEHHUS TPUMEHSITb OCHOBHBIE ONEpPAlMd  MBICIUTEIBHON
NeSITeIbHOCT — aHalu3 U CHHTE3, CpaBHEHME, 0000lIeHue,



CUCTCMATU3allUI0, BBIABJICHUC TPHUYNHHO-CJICIACTBCHHBIX CBsI3Ell — A4 U3YUCHUSA CBOIICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii;

C(bOpMI/IpOBaHHOCTb yMeHI/IfIZ BBISIBJIISTH B3aHUMOCBS3b XUMUYCCKUX 3HAHUU C IIOHATUIMU U
NpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEIMETOB JUIsi 0ojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUajIbHOTO €JUHCTBA MUpPA, UCIIOJIb30BATh CUCTEMHbIC 3HAHUS IO
OpPraHUYECKON XUMHUU Ui OOBSCHEHUS U MPOTHO3UPOBAHUSA SBJICHUI, UMEIOIINX €CTeCTBEHHO-
HAay4HYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI 10 XHUMHUYECKHM (opmyrnam u
YPaBHEHUSAM XHMHUYECKUX DPEAKIMI C MCHOJb30BaHUEM (PU3MUECKHX BENUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC'-IéTBI 10 HaXOXJICHUIO XUMHYECKOM (1)0pMy.HBI BCIICCTBA II0 U3BCCTHBIM MACCOBBLIM JOJISIM
XUMHYCCKUX IJICMCHTOB, ITPOAYKTaM CropaHusd, IIJIIOTHOCTU ra3006pa3HHx BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBATh, aHATM3UPOBATH M OIICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH TMOCIEACTBUS OBITOBOM W IMPOU3BOJCTBEHHOW AESITENHLHOCTU
YeJIOBEKa, CBSI3aHHOW C TIepepabOTKOW BEIIECTB, HCIOIH30BATh IOJyUYCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHUN: CaMOCTOSTENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
SKCIICPUMCHT (HOJIy‘-ICHI/IC N U3Yy4YCHHC CBOICTB OpTraHN4YCCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
YIJIEBOJOPOAOB pa3IMYHbIX KJIACCOB M  KUCJIOPOJCOJEPKAIMX OpPraHMYeCKUX BELIECTB,
pellieHrne JKCIEPUMEHTANIbHBIX 33Jad 10 PACIO3HABAHMIO OPTaHUYECKHX BEIIECTB) C
coONrofieHreM TMpaBWil  0E30MacHOTO  OOpallleHUus C BeleCTBAaMU M JaOOPaTOpPHBIM
obopynoBanuem, (HOpMyITUPOBaTh IENb HMCCICIOBAHUSA, TPEACTABIATH B Pa3IHNYHON (opme
PE3YIbTATHI OKCIICPUMEHTA, aHAJIM3UPOBATh # OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMHUPOBAHHOCTH YMEHUI:

coOnroAaTh IMpaBWila IKOJIOTUYECKH IIeJ1eCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM
JEATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOEr0 370pOBbs, OKPYXKarolled NPUPOAHON cpeabl H
JIOCTHKEHUS €€ yCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JAEMCTBHSI HA JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHaTM3UpPOBaTh  LI€JIECOOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJCHANIPABICHHBIM TMOUCK XUMHUYECKOU
uH(pOpMallMK B pa3jMYHBIX MCTOYHMKAaX (HaydyHas M ydyeOHO-HayuyHas JIMTeparypa, CpeAcTBa
MaccoBoi uH(popmauuu, VHTepHET W Jpyrue), KpUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uHOopMalnIo, epepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C MOCTABJICHHOM yueOHOM
3agaden.



11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTH MPEIICTABICHHI: O MATEPUAIIBHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U II03HABAEMOCTU SBJICHUI npupoansl, 0 MCCTC U 3HAUYCHUU XHUMHU B CHCTCMC CCTCCTBCHHBIX
HayK U €€ poyid B 00ECIIEUCHUH YCTOMYMBOTO PA3BUTHsI, B PEIICHUH MPOOJIEM 3KOJIOTHYECKOM,
SHEPreTHYECKOM M THUIIEBOM OE30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3aHUM HOBBIX
MaTcpurajioB, HOBBIX HNCTOYHUKOB SHEPruu, B O6€CH€‘-I€HI/II/I palrOHaJIBLHOI'O
IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYpPhI UEIIOBEKA, a TAKXKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M TIPUPOHOMN CPEJIE;

BIIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAaHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraIOIINe
MOHSITHSI — XUMUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsT 000JI0YKa aToma, S-
, p-, d-aromHBIC OpOWTaNM, OCHOBHOC M BO30YKIEHHOC COCTOSIHHMSI aTOMa, THOPHAN3AIIUS
aTOMHBIX oOpOWTaneil, WOH, MOJEKyJa, BaJ€HTHOCTb, 3JEKTPOOTPUIATEILHOCTb, CTEIEHb
OKHCJICHUs, XUMHUYECKass CBA3b (KOBAJICHTHAs, HWOHHAS, MeTauIMYecKas, BOIOPOJIHA),
KPUCTAJUIMYECKAsT PELIETKA, XUMUYECKas peakius, PacTBOpP, JJIEKTPOJIMTBI, HEDJIEKTPOJIUTHL,
ANEKTPOJIUTUYECKAs ~ JUCCOLMAIUS, CTENEeHb JIMCCOIMAIlMK, BOJOPOJHBIN  IOKa3aTelb,
OKHCJIUTEb, BOCCTAHOBHUTEIb, TEIUIOBOH A()(PEKT XMMHUUECKON pEaKIMH, CKOPOCTh XUMHYECKOM
peakIMy, XUMHUYECKOE PABHOBECHE; TEOPUU MW 3aKOHBI (TCOPHUS  DIICKTPOJUTHUYCCKOMN
auccouranuu, nepuoauyeckuil 3akoH /.M. MenpgeneeBa, 3aKOH COXpPaHEHHS MacChl BEIIECTB,
3aKOH COXpPAaHCHUA W NPCBpaAllCHUSA SHCPIrUU IPpH XUMHUUCCKHUX PCAKIUAX, 3aKOH IMOCTOAHCTBA
COCTaBa BEIIECTB, 3aKOH JEUCTBYIOUINX MaccC), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMUH,
MHPOBO33PCHUYECKHE 3HAHUs, JICKAIIUE B OCHOBE IMOHUMAHUS NMPUYUHHOCTH W CHCTEMHOCTH
XUMHUYCCKUX ﬂBHGHHfI; COBPCMCHHBIC IMPCACTABJICHHUA O CTPOCHHWM BCHICCTBA HAa AaTOMHOM,
HOHHO-MOJICKYJIAPHOM W  HAAMOJICKYJISIDHOM  YPOBHSX; NpeaACTaBJICHHUA O MCEXaHHU3Max
XUMUYECKUX  PEAKUUH, TEPMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTIX HUX
NpPOTEKaHUsl, O XHMMHYECKOM paBHOBECHM, pPacTBOpax M  JUCHEPCHBIX CHCTEMaXx;
(haKkTOJIOTUUYECKHE CBEJEHUS O CBOWMCTBAaX, COCTaBE, MOJYyYEHUH M OE30MaCHOM HCIOJIb30BAHUU
BOKHENUIIINX HEOPTraHNYCCKUX BCIICCTB B 6I>ITy 158 HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBEKaA, 06HII/IX
Hay4YHbIX MPUHIMIAX XUMUYECKOTO MTPOU3BO/ICTBA;

Cq)OpMHPOBaHHOCTB YMCHHfII BBIABJIATH XapPaKTCPHBIC MPU3HAKU HOHS[TI/II\/'I, YCTaHAaBJIMBATb
HNX B3aNMMOCBA3b, HWCIIOJB30BATH COOTBCTCTBYIOIIUC MOHATHUA IPU OIMHMCAHUKU HEOPTAaHHUYCCKUX
BEILECTB U UX MPEBPAILCHHUI;



c(OPMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJHKY JJISI COCTaBJICHUS
(GopMyn1 BeIIECTB M YpPAaBHEHMM XHMHYECKHUX pPEAKLMH, CHUCTEMATUYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHbIe Ha3BaHMS OTJEIBHBIX BEIIECTR;

c(OPMHPOBAHHOCTb YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKMCICHUS XMMHUYECKUX
JJIEMEHTOB B COEAMHEHUSX, BHJl XMMMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, MeTasIM4yecKas,
BOJIOPOJIHAS ), TUIT KPUCTAILIMYECKOH PEIIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOWMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M M THUIA KPUCTAJUIMYECKOH pEeméTKH, OOMEHHBIH M JOHOPHO-aKLIENTOPHBIHI
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHHUH: KiaccHU(UUIUpPOBaTh: HEOPraHUYECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUECKHUE pEaKLUUU I10 Pa3IMYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyrolInx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluuu, H3MEHEHUIO CTENEHEH OKUCICHUS HIIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa U APYTHE); CaMOCTOSATEIbHO BBHIOMpATh OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKALMHN 3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUM;

chOpMUPOBAHHOCTh YMEHHSI PACKPBIBaTh CMBICI Iepuoanueckoro 3akona J[. W.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOILYIO, OOBSCHUTENbHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTepU30BaTh NIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKHMX DJIEMEHTOB IepBOro—ueTBéproro nepuoaos Ilepuoguueckoit  cucremsr  J.H.
Menpeneesa, UCIIONIB3YSl  TIOHSTHS
«QHEPreTHYECKUE YPOBHHY», «IHEPreTUYCCKHE IOAYPOBHM», «S-, P-, d-aTOMHBIC OpOUTANNY,
«OCHOBHOE U BO30YX/IEHHOE IHEPreTUUYECKUE COCTOSHUS aToMa; OOBICHITh 3aKOHOMEPHOCTU
U3MEHEHHUS CBOWCTB XMMHYECKUX 3JIEMEHTOB M HUX COCIUMHEHHWI IO INepuojaM U Trpylnam
ITepuognueckoit cucremsl /. 1. Menneneesa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHMS UX IEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh yYMEHHUMW: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE
CBOICTBa BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEP)K/IATh CYIIECTBOBAHHUE T'€HETUYECKOW CBSI3U
MEXly HEOPraHNYECKUMU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaxuuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPbIBAaTh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeICTBOM COCTaBIIEHUS 3JEKTPOHHOrO OajlaHCa ATUX PEaKlMii; peaKklHil MOHHOTO
oOMeHa MyTéM COCTAaBIEHUS HUX TMOJHBIX W COKPAUIEHHBIX WOHHBIX YpPaBHEHMI; peakiuii
THJIPOJIN3a; PEAaKIMi KOMIUIEKCOOOpa3oBaHUs (Ha MpHUMEpe T'MIPOKCOKOMIUIEKCOB IIMHKA M
AITIOMUHMUS);



c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XApaKTEPUCTHUK, XapaKTep H3MEHEHHS CKOPOCTH
XUMHUYECKON pPEeaKkIMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKXKe XapaKTep CMELEHUs
XUMHUYECKOT'0 PAaBHOBECHUSI MO/]] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpuuuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEePU30BaTh XMMHUUYECKHE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIUICHHOTO TIOJNYyYEHHUs] CEpPHOW KHUCJIOThL, aMMHakKa, OOIlue Hay4Hble MPUHIUIIBI
XUMHYECKHX IPOU3BOJICTB; I€JIeCOO00Pa3HOCTh MPUMEHEHHUS HEOPraHHMYeCKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJIB3a;

c(hOpPMUPOBAHHOCTH BIAJICHUS CHCTEMOW 3HAHUHN O METOJaX HAYYHOTO MMO3HAHUS SBICHUI
Opupoabl — HaONMIOJEHHe, HW3MEpEeHHE, MOJACIUPOBAHUE, OSKCIEPUMEHT (peasibHbIl U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NMPUMEHSTh STH 3HAHUSA TpU
OKCIEPUMEHTAIBHOM HCCIEIOBAaHMM BEIIECTB U Ui OOBSCHEHHS XUMHUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJI0BEKa U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHUS BBISABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUAMHU U
IPEJCTaBICHUSIMU JIPYIMX €CTECTBEHHO-HAY4YHBIX MPEAMETOB g 0Oo0Jee OCO3HaHHOI'O
MIOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PaCTBOPE» U «MOJISIpHAs KOHLEHTPALMsA»; MAacChl BEIlECTBAa WM 00bEMA rasza
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIHH
BEIIECTB; TEIUIOBOTO 3(pdeKkTa peaklnu; 3Ha4eHHUs] BOAOPOTHOTO MOKA3aTeNsl pacCTBOPOB KUCIIOT
U 1IeNouel C M3BECTHOM CTENMEeHbI0 AMCCOIMAIMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa PEaKl1u, €CJIU OJJHO M3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C ONpeneaEHHON
MaccoBOM Jl0JIell pacTBOPEHHOTO BEILIECTBA WM JaHO B M30BbITKE (MMEET HPHUMECH); J10JIU
BBIXO/Ia MIPOJYKTa peakiuu; 00ObEMHBIX OTHOIICHUIN Ta30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IJIAHUPOBAaTh M MPOBOAMTH XMMHUYECKHN
HKCIIEPUMEHT (TIPOBE/IEHUE peaKlii HOHHOTO 0OMEHa, OJITBEPKIEHUE KaueCTBEHHOTO COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEENIEHUE CPEIbl PAaCTBOPOB BELIECTB € MOMOIIBbIO UHIUKATOPOB,
U3y4eHHE BIUSHHUS pa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XHMMYECKOW pEaKLUH, pelIeHue
OKCMIEPUMEHTAIBHBIX 3a/1a4y 1Mo TeMaMm «Metamib» U «HemeTtannsl») ¢ coOMOAeHHEeM MpPaBHII
Oe3omacHoOro oOpalieHus ¢ BELeCTBaMH U JIabopaTOpHBIM 000pyJIoBaHHEM, (OPMYIUPOBATH
Lelb HWCCIIENOBaHMUs, TMPEACTaBIATh B pa3iIuyHOW ¢GopMe pe3ynbTaThl 3KCIEpUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUU: COOMIOATh MpaBUiia TOJb30BaHUS XMMHUECKON TOCYI0i 1
nabopaTtopHbIM 000pyAOBaHKEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
[0 BBIMOJIHEHHUIO J1a00OPAaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOTHYECKH I[eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOH JAEATETBHOCTH B IENSX COXPAHEHHUS CBOETO 3I0POBbS,
OKpYKarollel NPUPOJHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABATh
ONaCHOCTh TOKCHYECKOIO JIEMCTBHMS HA JKHMBBIE OPraHU3Mbl ONPEIEIEHHBIX HEOPTaHMYECKUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OPMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IEJICHANPABICHHBIN IMOUCK XUMHUYECKOU
uH(pOpMaIllMKM B Pa3IMYHBIX MCTOYHHMKAX (HAaydHas W y4eOHO-HaydHas JIMTEpPaTypa, CPeaAcTBa
MaccoBoi uHpopManuu, MHTepHET U Apyrue), KpUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(popMalrio, nepepadbaTbiBaTh €€ U UCHOJIB30BAaTh B COOTBETCTBUH C MOCTABIEHHON y4eOHOI
3a/1auen.
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. BICOKOMOJICKYJIAPHBIC COCTUHCHUA https://m.edsoo.ru/d69df650
HWroro no paszaeiy 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KonuuyectBo yacos DJIeKTPOHHBIE
Ne / HaumeHoBaHHe pa3ejioB M TEM NMPOTPAMMBI
s KoHTpoJbHbIe IpakTHYecKue (uncposeie)
Bcero paGoThI PaGOTHI o0pa3oBaTebHbIe
pecypcsl
Pa3gen 1. TeopeTuueckne 0OCHOBBI XUMHUH
11 Crpoenue aroma. llepuoanyeckuit 3akoH U 5 Bu6morexa LOK
' HepI/IOZ[I/I‘IeCKaﬂ CUCTEMA XUMHUYCCKUX https://m.edsoo.ru/2dd57f24
snemenToB JI. . MenneneeBa
12 Crpoenne BemecTBa. MHOTOoOpasue BEIeCcTB 1 1 Bu6nuorexa LIOK
' https://m.eds00.ru/2dd57f24
Bbubnuoreka [JOK
13 KHUMHICCKHE peakiini 19 ! 3 https://m.edsoo.ru/2dd57f24
HWroro no pazgemy 39
Pa3gen 2. Heopranudeckasi XuMus
bubarorexa [IOK
21 Heweranst 31 1 3 https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
22 Meraznst 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus u JKu3Hb
31 MerTobl TO3HAHUS B XUMHUHU. XUMHUS U KU3Hb 9 1 bubanorexa [JOK
' https://m.eds00.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 8




ITPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI CPEJHETO
OBLIEI'O OBPA3OBAHUA

Kon

NpPoBEPSIEMOT0

TpedoBaHMs

IIpoBepsieMble TPeGOBaHMS K NIPeAMETHBIM pPe3y/JIbTaTaM 0CBOCHHUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CpeiHero 001ero oopa3oBaHust

1

BJ'IaI[eHI/IG CHUCTEMOM XMMHYCCKUX 3HaHHI>'I, KOTOpasd BKIIHOYACT:

11

OCHOBOIIOJIArafolIe MOHATUS (XUMHUYECKHH 3JEMEHT, aTOM, HW30TOIIbI,
DIIEKTPOHHAs O000I0YKa aTroma, S-, p-, O-dIIEKTPOHHBIE OPOHMTa M aTOMOB,
OCHOBHOE M BO30Y>KAEHHOE COCTOSHHE aTOMa, MOH, MOJIEKYJa, BaJCHTHOCTD,
ANIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCIICHHS, XUMHUYEeCKas CBs3b (0- W T-
CB#I3b, KpPaTHBIC CBS3H), THOPUAN3AIUS aTOMHBIX OpOHUTaNeH, KpuCTaIUTHIecKast
peméTKa, MOJb, MOJIIPHAS. Macca, MOJIIPHBIA 00BEM, MOJISIpHAS KOHIICHTPALIHUS,
pacTBOpel  (MCTHHHBIC,  JHWCIEPCHBIE  CHUCTEMBI),  KPHCTAUIOTUAPATEHI,
VIJICPOJAHBIA  CKeneT, (YHKIMOHANbHAS TpyMNa, pagdKkall, HW30MepEbI,
CTpyKTypHas GopMmymna, u3oMepus (CTPYKTypHasi, reomerpuueckas (1mc-,
TPAHCU30MEPUs), TOMOJOTHICCKUN PSiJl, TOMOJIOTH, YIIICBOJOPObI, KUCIOPOI-
W a30TcoAep)Kalllue COEAWHEHMs, OWOJIOTHUECKH aKTUBHBIC BEIECTBa
(yrineBoabl, SKUpBL, O€JKH), MOHOMEp, TMOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCTUHCHUS, KPEKUHT, pUPOPMHUHT, THITBI XUMUYCCKUX
peakuuii  (OKHUCIUTETHHO-BOCCTAHOBUTENBHBIE, 9K30- U JHIOTEPMHUYECKUE,
peakiMd HOHHOrO OOMEHa, TOMO- U TeTepPOreHHbIE, OOpaTuMble WU
HEoOpaTHMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, IIEKTPOTUTHICCKAS
JUCCOIMAIUSI, CTENEeHb  JINCCOIMAIMN, OKHCJHTENb, BOCCTAHOBUTEIb,
ANIEKTPOJIN3, CKOPOCTb XHMHYECKOW  PEaKIlyH,

XUMHUYCCKOC paBHOBGCI/IC)

12

TEOpUU W 3aKOHBI (TEOpUsS XMUMHYECKOTO CTPOSHUS OPTaHWYEeCKHX BEIIECTB
A.M. BbytnepoBa, Teopus IEKTPOIUTHUECKON nucconmanud, lleproamaeckmii
3akoH JI.MI. MenneneeBa, 3aKOH COXPAaHEHHSI MAcChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH S3bIK XUMHUK, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIUE B OCHOBE
IIOHUMAaHUs IMIPUYINHHOCTHU u CUCTECMHOCTHU XUMHUYCCKUX ﬂBHCHI/IfI,
COBpPEMEHHBIC IMPEACTABICHUA O CTPOCHUU

BEILECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSX

13

IIpEACTaBICHUA 0 MEXaHU3Max XUMHYCCKHNX peaKum‘/'I,

TEPMOANHAMHNYCCKUX n KHMHCTHYCCKHUX 3aKOHOMEPHOCTIAX nx

IMPOTCKaHUA, O XUMUYCCKOM PABHOBECHUH, JUCIICPCHBIX CUCTEMAX




14

(baKTOJ'IOFI/I‘lCCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, MOJYUYCHHUU U Oe30macHoOM
HCIIOJIb30BAaHUHN BayKHEHUIIINX HCOPraHUYCCKUX U OPraHNM4Y€CKHUX BCHICCTB B
6I)ITy u HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKA

15

O6HII/I€ HAY4YHBIC MPUHIUIIBI XUMHUYECKOI'0 MPOHU3BOACTBA (Ha pumepe

IMpOU3BOJACTBA CepHOfI KHCJIOThI, aMMHaKa, MCTaHOJIa, nepepa60TKH He(i)TI/I)

ChopMUpPOBAaHHOCTh YMEHUH BBISBIIATH:

2.1

XapaKTCPHBIC IIPU3HAKHU n B3alMOCBA3b N3YyUYCHHBIX HOHHTHﬁ,
IPUMCHATHL COOTBETCTBYIOIIUC TIOHATHA IPHU OIMMCAHUU CTPOCHUSA H

CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BEUIECTB U UX NPEBPALLECHUN

2.2

B3aMMOCBSI3b XMMHYCCKUX 3HAHUM C MOHATUSIMH U MpeACTaBJICHUAMUA APYTUX
IpeaAMETOB IJId 0oJiee OCO3HAHHOTO IMOHHMAHUS U OOBICHEHUS

CYITHOCTHU MaTCpUaJIbHOI'0 €AMHCTBA MHpPa

ChopMupoBaHHOCTH YMEHHSI UCIIOIb30BATH:

3.1

HanMCHOBaHHUA XUMHYCCKUX COG,I[I/IHGHI/H?I MEXAYHAPOAHOTO COro3a
TGOpGTH‘IGCKOﬁ nu HpHKHaI[HOﬁ XMMHUHU W TPUBHUAJIBHBIC Ha3BaHWA BCUICCTB,
OTHOCAIIMUXCA K HM3YUYCHHBIM KJlacCaM OpraHu4€CKUX U

HEOPraHWYECKUX COETMHEHUN

3.2

XMMHUYECKYI0) CUMBOJIMKY JUIsI COCTaBJIeHHsI (POPMYIT HEOPTaHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX

Y CKeJIETHBIX) POpPMYJT OPraHUYECKUX BEIIECTB

ChopMUPOBAaHHOCTh YMEHUS KJIACCU(PUIIUPOBATS:

4.1

HCOPraHNYCCKUC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB OCHOBAHUA H

KPUTEPUH TS KITACCU(PUKAIINK H3y4aeMbIX XUMHYECKHX 00BEKTOB

4.2

OpraHu4eCKuc BCIICCTBA, CaMOCTOATCIbHO BBIGI/IpaTL OCHOBAaHMA nu

KPUTEPUH TS KITACCU(PUKAIINK H3Y4aeMbIX XUMHYECKHX 00BEKTOB

4.3

M0 pa3IMYHBIM MpPU3HAKaM (YMCITy M COCTaBy pearMpylonx BEIIECTB,
TemIoBoMy  3(G¢eKTy  peakuuu, HW3MEHEHUIO  CTeleHeld  OKHCIEeHHs

OJICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, y4aCTuro KaTanH3aT0pa)

CdopMHUPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh JEKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM ¥ BO30YKJIEHHOM COCTOSIHMH) M HIOHOB XUMHYECKUX IJIEMEHTOB |
— 4 nepuonoB Ilepuoauueckoil cucremsl .M. MenneneeBa U UX BaJCHTHBIC
BO3MOYKHOCTH, UCIIOJIE3YS TIOHSTHS S-, p-,

d-SHCKTpOHHBIe Op6I/ITaJ'H/I, SHEPreTUYCCKUC YpOBHHU




C(bOpMI/IpOBaHHOCTL YMCHUA OOBSICHITH 3aKOHOMCPHOCTU HU3MCHCHUA
CBOMCTB XHMHUYCCKHUX 3JIEMCHTOB U O6p3,3yeMI>IX MU COGILI/IHCHI/II\/'I 1o

MEPUOAaM U TPYIIIaM

C(bOpMI/IpOBaHHOCTL YMEHUA COCTaBJIATH YpaBHCHUA XUMHYCCKHNX

peaxiuii 1 pacKphIBaTh UX CYIIHOCTH:

7.1

OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IIOCPEACTBOM COCTABJICHHUA

AIIEKTPOHHOTO OanaHca dTHX PeaKIHi

7.2

YpPaBHEHUSI PEAKIUN pa3IUYHBIX THUIOB, IIOJHBIE K COKpallEHHBIC
yYpaBHEHUS peakliii HOHHOTO 0OMEHa, YUUTHIBAs yCIOBHSI, IPA KOTOPBIX STH

peakIuu UIyT 10 KOHIIA

7.3

peakiuil THAPONIN3a, PEeakIUil KOMILIEKCOOOpa3oBaHus (HA IpUMEpe

THIPOKCOKOMIIIEKCOB IIMHKA U aJTFOMUHHSA)

ChopMupoBaHHOCTH yMEHHSI OATBEPXKIATH:

8.1

Ha KOHKPETHBIX MPUMEpax XapakTep 3aBUCUMOCTH PEaKLHOHHOH CrOCOOHOCTH
OpPraHUYECKUX COCIMHEHUH OT KPaTHOCTH U THIAa KOBAJCHTHOW CBSI3HU (O- U T-
CBA3M), B3aIMHOI'O BJIUSTHUSI aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX, a TaKXKe OT
0Cc0OEHHOCTEH peanu3aly Pa3IuiHbIX

MEXaHHU3MOB POTEKAHUS PEaKIIi

8.2

XapaKTCPHBIC XUMHYCCKUC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMU

IKCIICPUMECHTAMU U 3aIIUCAMHU ypaBHGHPIfI XUMHUYCCKUX peaKuHﬁ

CdopMHUPOBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB M BaKHEHIIINE CBOHCTBA
BEIICCTB, MPUHAIISKAIIUX K ONMPEISIEHHBIM KJIacCcaM U IpYyIIaM COCIUHCHHI
(mpocThie BemEeCcTBa, OKCHJBI, THAPOKCHUIBI, COJH, YTJICBOAOPOJBI, MPOCTHIC
3¢upbl, CHUPTHL, (EHOJBI, aNbJICTH/IbI, KETOHBI, KapOOHOBBIC KHCIOTHI,
CJIOKHBIC 3(HPBI, JKUPBI, YIJICBOJbI, AMHHBI,

AMHUHOKHUCIIOTBI, OSITKH)

10

ChopMupOBaHHOCT yYMEHHUS IPOBOJUTH Pacu€Tbhl MO XUMHUYECKUM
¢dopMyaM M ypaBHEHHUSIM XMMUYECKUX PEAKLUil C MCIOJIb30BaHUEM

(U3NYECKUX BEIUYNH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJIYKTA PEAKIUU, €CIU OITHO
M3 UCXOJIHBIX BEUIECTB JJAHO B BUJIE paCTBOPA C ONPEACIEHHON MacCOBOM JoJien

paCTBOpéHHOFO B€IICCTBA UJIKX JAHO B H30BITKE (I/IMCCT HpI/IMGCI/I)

10.2

MacCcOBOH MM 0OBEMHOM JI0JIH, BBIXO/]a MTPOAYKTA PEAKITUH

10.3

TeIIoBoro 3 ¢deKTa peakyi

10.4

00BEMHBIX OTHOIIIEHUIT Ta30B

105

10 HAXOXKJICHUIO XUMUIECKOH (POpMyIIbI BEllecTBa




11

Brnanenue cucremoid 3HaHUH O MeETOJaX HAYYHOrO IIO3HAHUS SIBICHUHN
MIPUPOJIBI, MCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX W YMEHHE MPUMEHATH 3TH
3HAHUS MPU IKCIICPUMECHTAIBHOM HCCJICIOBAHUM BEIICCTB U JUIsl OOBACHCHUS
XAMHUYECKUX SBIICHUH, HWMEIOMUX MECTO B TPHPOIE,

HpaKTH‘IeCKOﬁ JCATCIBbHOCTH 4YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU

12

CdopMHIpOBaHHOCTh YMEHUS MPUMEHATH (MCIOIB30BaTh) 3HAHMS O COCTaBE U
CBOMCTBAx BEIICCTB JJISl IKCTICPUMEHTAIILHON MIPOBEPKH TUTIOTE3 OTHOCUTEIHLHO
3aKOHOMEPHOCTEH TPOTEKaHHsI XHMHUYECKUX PEaKIUid ¥ MPOTHO3HPOBAHUS
BO3MOXKHOCTEH WX OCYIICCTBICHHS, CHCTEMHBIE XWMUYCCKHE 3HAHUS IS
O0OBSICHEHHS] W TIPOTHO3MPOBAHUS SBICHUN, HMMEIOIINX eCTECTBEHHOHAYYHYIO
MPUPONY; JUIS TPUHITUS

TPaMOTHBIX PEIICHUH MPOOJIEM B CUTYALIUSIX, CBSI3aHHBIX C XUMUEH

13

ChopMHUpPOBAHHOCTh yYMEHHS IUIAHUPOBAaTh M IMPOBOJUTh XUMHUYECKHH
IKCIIEPUMEHT (NONydeHWe H H3yYCHHE CBOWCTB HEOPTraHWYECKHX |
OpTraHNYCCKUX BEIIECTB, KAUCCTBCHHBLIC PCAKIMN YIJICBOAOPOAOB pPA3JIMYHBIX
KJIacCOB W  KHCIOPOJACOAEPKAIMX OPTraHWYECKHX BEIIECTB, PpEIICHUE
OKCTIEPUMEHTANIBHBIX ~ 3a7ad [0 PAclO3HABAaHHUIO HEOPraHWMYECKUX H
OpPTaHMYECKUX BEIIECTB) C COOIOACHWEM MpaBWiI 0e30MacHOro oOpaleHus ¢
BEIIECTBAMU M JIa0OpaTOpPHBIM 00OpyAOBaHHEM; (QOPMYIHPOBATH IEIH
UCCJIEZIOBAHUS; MPEACTABIATh B  Pa3IUIHOMN dopwme pe3yIbTaThl
OKCIIEPUMEHTa, AaHAIM3UPOBATh H

OIICHUBATDb UX JOCTOBCPHOCTH

14

ChopMupoBaHHOCT,  YMEHHSI OCYHIECTBIIATH II€JICHANPABICHHBIA  IOMCK
XUMHAYEeCKOll MH(pOpManuu B pPa3IMYHBIX HCTOYHMKAX (HaydHas U y4deOHO-
Hay4Has JUTEpaTrypa, CpelcTBa MaccoBoi WH(opMmarmu, ceTb HHTepHET u
Opyrue),  KPUTHYECKH  aHAIM3UPOBaTb  XUMHYECKYI0  HMH(pOpMaluIio,
nepepadaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHH C IOCTABJICHHOM

yueOHO 3a1a4eit

15

ChopMupoBaHHOCTh YMEHHSI HPOTHO3MPOBaTh, aHAJIM3MPOBATH M OLICHUBATH
WHPOPMAITUIO C TO3UIIUHI IKOJIOTUIECKON 0€30IaCHOCTH MOCTEICTBHI OBITOBON
W TPOM3BOJCTBEHHOH AEATENILHOCTH YEJNOBEKa, CBA3aHHOW C IepepaboTKon
BellecTB; c(hOPMHUPOBAHHOCTh YMEHNUH O0CO3HABATh OMACHOCTH BO3JIEHCTBHS Ha
JKUBBIE OPraHU3MBl OIpPENCIEHHBIX BELIECTB, MOHMMAas CMBICI ITOKa3aTels
MIpEeAETbHON TOTYCTUMON KOHIICHTPAITUU, W TOSICHITh HA TPHUMEpPax CIOCOOBI
YMEHBIIEHUS U TPETOTBPAILEHUS UX BPEIHOTO BO3IEHCTBUS HA OPIraHU3M

YCJIIOBCKAa




IHEPEYEHD 9JIEMEHTOB COAEPXAHMWS, TIPOBEPAEMbBIX HA EI'D 110 XUMHWHA

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 TeopeTrueckue 0OCHOBBI XUMUU
Crpoenne BemectBa. CoBpeMEHHass MOAEIb CTPOEHUS aroMa. PacnpexnesneHue
SIIEKTPOHOB IO JHEPreTHYECKUM YpoBHAM. Knaccupukanus XUMHYECKHX 3JIEMEHTOB.
11 OCOOCHHOCTH CTPOCHHUSI DHEPreTHUCCKUX YPOBHEH aToMoB (S-, P-, O-311€MEHTOB).
OcHoBHOE W BO30YXIEHHOE COCTOSHHS AaTOMOB. OJEKTPOHHAS
KOH(UTrypauus aToMa. BaneHTHBIE 3IIeKTPOHBI
[lepuoanueckas cucrtema xumudeckux sneMmeHToB J[.M. MenneneeBa. Pusnueckuil
cMmbicit [lepuopnueckoro 3akona J.M. MenneneeBa. IIpuumHbl M 3aKOHOMEPHOCTH
12 W3MEHEHUSI CBOMCTB 3JEMEHTOB M HX COEAMHEHMM MO NepuojaM M TPYIIaM.
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJXOPOAHBIX COEAMHEHUH, BBICIINX OKCUIOB U THAPOKCHIOB
13 BasieHTHOCTB. DIeKTPOOTPUIIATEILHOCTE. CTEIICHb OKHCIICHUSI
Bunel xuMudeckoit cBsA3M (KOBaJeHTHas, MOHHAs, MeTaJUIM4YecKas, BOJOpOJHAs) U
14 MexaHm3Mbl €€ oOpazoBaHHA. MeEXMOIEKYIApHBIE B3aUMOJeicTBuA. BemecTa
MOJIEKYJISIDHOTO ¥ HEMOJEKYJISPHOTO CTpoeHHs. THIbl KpUCTATUIMYECKUX
peETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT TUIA KPUCTAIUIMYECKOU PEILIETKU
15 XuMHueckas peaxuusi. Knaccudukanms XUMHAYECKUX peaxuuit B
HEOPraHWYECKOW M OpraHMYECKOM XMMHHU. 3aKOH COXPAaHEHUS MAacChl BELIECTB
16 CKopoCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3IIMYHBIX (PaKTOPOB
17 Tennosbie 3QHEKTh XUMHUECKUX peakiuid. TepMOXUMHUYECKHE YPaBHEHHS
18 Obpatumble peakiuu. XHMHYECKOe paBHOBecue. DaxkTOpbl, BIHSIONUE Ha
cocTtosiHuEe Xumuueckoro pasHoBecus. [Ipunnun Jle [larense
Onexkrponutuueckas auccounanys. CuibHble W ciiadble eKTponuThl. Cpena BOIHBIX
19 pacTBOpPOB BEIECTB: KHCJIAs, HEWTpanbHas, ULIEIOYHasl. Crenenn
nuccounanyy. Peakiuu HOHHOTO 0OMeHa
110 T'uaponus cosneii. MonHOE mpom3Benenune Boabl. Bomopomusiii mokasatens (pH)
pacTBopa
Crioco0sb!I BeIpaKeHHUSI KOHIIEHTPAIIMH PACTBOPOB: MacCcOBas 10N PACTBOPEHHOTO
111 BEIIECTBA,  MOJSpHas  KOHIIEHTpAalMs. Hacplmennsie U HEHACBILCHHBIE
pacTBOpPHI, pacTBOpUMOCTE. KpucrammoruapaTst
112 OKHCINTETBHO-BOCCTAHOBUTENBHBIE peakiuy. [loBeneHne BemecTB B cpenax ¢
pa3HbIM 3HaYeHneM PH. MeTobl 31eKTpoHHOTO OalaHca
1.13 DIIEKTPOJIU3 PACTBOPOB U PACIIIIABOB COJICH




OCHOBEI HCOpFaHI/I‘lCCKOﬁ XUMHH

Knaccudukamms Heopranniecknx coequHeHni. HoMeHK1aTypa HeopraHnIecKnux

21
BEIIIECTB
XWMHYECKHE CBOMCTBA BAKHEUIMUX METAIIOB (HATPHH, KalWi, KaJbIWA, MarHuH,
2.2 ATIOMUHUN, ITUHK, XpOM, JXXKE€JIe30, MEIb) M uX coeauHeHmi. OOrme
CHOCOOBI MOTyYSHHST METAJLIOB
XUMHYECKUE CBONCTBA BaXKHEUIIMX HEMETAIOB (TajJOT€HOB, CEpbl, a30Ta,
2.3 dhocdopa, yriaepona H  KpEeMHU) A WX  COCHAMHCHHUI (okcuoB,
KHCJIOPOJCOAEP)KAINX KHCIOT, BOJOPOAHBIX COSANHEHUH )
24 I'enernyeckast CBS3b HEOPTAHUIECKUX BEIIECTB, MPUHAICIKAIINX K PA3IMIHBIM
KJlaccam
25 ##HPart## nenTndukanns HeOpraHMIECKUX coequHeHni. KauecTBeHHbIE
peakuy Ha HEOPraHUIECKHE BEIIECTBA H HOHBI
3 OCHOBBI OPraHUYECKON XUMUK
OCHOBHbIE MOJIOKEHUS TEOPUH XUMHYECKOI'O CTPOEHHUS OPraHMYECKHUX COeIMHEHHM
AM. byrtnepoBa. VYTnepoaHBI CKeJIeT OpraHudeckod Moyekynbl. KpaTHOCTB
3.1 XAMHYECKOH CBSI3U. S- U P-CBs3U. SP3-, SP2-, SP-ruOpuau3anuu opOuTaneil aTomMoB
yriepona. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOTO
cTpoeHus MoJieKyJl. ['omonoru. I'omonornueckuii psin. M3oMepust U u3oMepbl
3.2 [onsarue 0  (yHKIMOHATBHON rpyIme. OpueHTalMOHHbIE 3 deKTsI
3aMecTuTeneit
[IpencraBienne o kinaccupuKalMu OpraHMYecKWx BemiecTB. HomeHkmnarypa
3.3 OpPTaHMYECKHUX  COCIMHEHWH  (CHCTeMaThdecKas) U TpUBUAIBHBIE Ha3BaHUS
Ba)XKHENIINX MPEJICTABUTENEHN KIaCCOB OPraHUYECKUX BEILIECTB
34 CBoOoIHOpaIUKATEHBINA M UWOHHBIM  MEXaHHU3MBEI peakuuu. Tlonsarue 0
Hykieopuie u anexrpoduie. [Ipasuno Mapkosrukosa. [IpaBuio 3aiinieBa
Anxanpl. XWMHYECKHME CBOWCTBA aJKaHOB: TaJIOTEHUPOBAaHUE, JIETUAPUPOBAHUE,
35 TEPMHUECKOE pa3NIOKEHUe, KPEKUHT, M30Mepu3alus, ropenue. IlomyuyeHune amkaHOB.
Huknoankaner. Crenuduka CBOWCTB I[HMKIOAIKAHOB C MaJbIM
pa3MepoM nukia. Peaknym nprucoeInHeHNs M paANKaIbHOTO 3aMEIIECHHS
AnkeHpl. XWMHYECKHE CBOICTBAa: peaklIWHd NPHUCOEIWHEHHS (TalloreHupOBaHHE,
36 TUAPUPOBAHKNE, TUAPOTAJIOTCHUPOBAHUE, THApATalus), TOPEHUs, OKUCJICHUS H
nonuMepu3anuy. lIpoMblnieHHble W J1a0OpaTOpHBIE CIIOCOOBI  TOTyYEHHS
AJIIKEHOB
37 Ankanuenbl. XUMHUYECKUE CBOMCTBA alKaJUEHOB: PEAKUUU MNPUCOCTUHEHUS

(ruopupoBaHue, TallOTEHUPOBAHHE), TOpeHus W monuMmepusanuu. llomyuenue

aJIKaJINEeHOB




3.8

AnkvuHbl. XWUMUYECKHE CBOMCTBA: pEakIMM MPUCOSAUHECHUS (TaJOreHHPOBAHUE,
THAPUPOBAHUE, THUApATAlMi, THUAPOTAIOTCHHPOBaHMWE) KaK CIoco0 TOIydeHHS
MOJIMMEPOB U JIPYTUX MOJIE3HBIX NPOAYKTOB. Peakiuu 3amemienus. ['opeHue aneruieHa
KaK MCTOYHHUK BBICOKOTEMIIEPATypPHOTO TNTAMEHH ISl CBAPKH M PE3KU

METAJlJIOB. HpI/IMeHeHI/Ie allCTUJICHA

3.9

Apenbl.  XuMHYECKHE CBOHCTBa OEH30JIa: PEAKIMU DIICKTPOPHIBLHOIO 3aMEIICHUS,
TIpUcCOeIUHEeHNS (THAPUPOBaHKE, rajoreHupoBanue). Peakmusa ropenus. OcoOEHHOCTH
XUMHYECKUX CBOWUCTB Toiyosia. [lomyueHue Oenzoma. OCOOEHHOCTH ~ XUMHYECKHX
cBoiicTB ctupona. Ilomumepuzamusi crupoda.

CrocoObl MOJIy4YCHUA U NPUMECHCHUEC apOMATUIYCCKUX YTJICBOAOPOA0B

3.10

Cruprtsl. [lpenensHble 0qHOATOMHBIE CIUPTHI. XUMHUECKHE CBOICTBA: B3aUMO/IEHCTBIE
C HaTpueM Kak CHOcO0  YCTaHOBIEHHMS ~ HalNW4YMi  THIPOKCOIPYMNIBI, C
rajJoreHOBOZIOPOIaMH  KaK  CIIOCOO  TONy4YeHHsI  PacTBOpHUTENCH, BHYTpH- U
MEXMONEKyIspHasd aeruapartanus. Peakums ropenus. IlomydeHue sTaHONA: peakmus
OpOXKeHHsI TIIOKO3bl, TUApaTalus JSTUIEHA. OTWICHTJHMKONb M TIHUICPHUH Kak
MIPENCTaBUTENN TPEIEIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®denon. Xumuyeckue cBoiicTBa (eHONa (peakuuu C HATPUEM, THUIPOKCHAOM

Hatpus, 6pomom). [lonyuenne deHoma

3.12

Anpaerunpl.  XUMHYECKHE CBOMCTBA IMPEACTBHBIX albICTUIOB: THAPHUPOBAHME;
KaueCTBEHHBIE PEeaKINH Ha KapOOHHWIBHYIO TPYIITY (peakiusi «cepeOpsHOTO 3epKaliay,
B3aumozeiicteue ¢ rumapokcupoM menu (II). Ilomydenwe mnpenenbHBIX aIbICTHIOB:
OKHCJICHHE CIHPTOB, THUApATAlMsS aleTWieHa. AIIETOH Kak

NpeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKIM OKUCIICHHUS allCTOHA

3.13

Kap6OHOBLIe KHCJIOTBI. XuMudeckue CBOICTBa NpEaACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBI>IX KUCI0T. OCOOCHHOCTH XUMHUYECKHX CBOWMCTB MypaBBHHOﬁ KHUCJIOTBI.
HonyquMe NpeaACIbHBIX OJIHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT.: OKHCJICHHUC aJIKaHOB,
AJIKCHOB, NMEPBUYHBIX CIIMPTOB, AJIBACTUIOB. Bricmme OpeaACIIbHBIC U

HCIIPEACIBbHBIC Kap60HOBLIe KHCJIOThI

3.14

Crnoxnble 3¢upbl u xkupbl. CrocoObl MOJMYYEeHHUs CIOXHBIX 3¢(upoB. OOpaTUMOCTD
peakiuu stepudukanyy. IIlpumeneHne clioxHBIX 3(QUPOB B MUIIEBOH 1 napdromMepHOn
MPOMBINIICHHOCTH. JKUPbI KaK CIOXKHBIE d(UPHI TIIHMIEPUHA M BBICIINX KapOOHOBBIX
KHCIIOT. XMMHYECKHE CBOMCTBA KUPOB: THAPUPOBAHHUE, OKUCIEHHE. ['maponus, niu
OMBUICHHE, JKAPOB KaKk CHOCO0 TPOMBINUICHHOTO TIONYYEHHsI COJIEH BBICIIHX
KapOOHOBBIX KHCJIOT. MBIIA Kak

COJIN BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XHWMUYECKHME  CBOMCTBA  IVIFOKO3bl:  PEAKUUMM C Y4YaCcTHEM  CHMPTOBBIX U




QJIBJISTUTHOW TPYIII U MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHeHre rIr0K036I, e€ 3HaUCHUE
B JKU3HEACSITETFHOCTH  OpTaHHU3Ma. Hucaxapusr: caxaposa, MaJbTO3a.
BoccranaBnuBaromye U HEBOCCTaHABIUBAIOIINE JUcaxapuabl. [ Uapoaus nucaxapuos.
[Nomucaxapunpr: kpaxmai, raukoreH. CTpoeHHe MaKpOMOJIEKYN Kpaxmaia, TIMKOreHa U
nesutono3bl. Ou3nuecKkre CBOIMCTBA KpaxMmaia M LEJUTIOJIO3bl. XHMHUYECKHUE CBOMCTBA
Kpaxmaja: THAPOJHN3, KadeCTBEHHAs pEakiusi C HOJAOM. XHUMHYECKHE CBOHCTBA
LEJUTIONO3bL:  THUAPOJIU3, TMOJIyueHue S(PUpoB LEJUTIONIO3BI. [Tonsitue 00
HCKYCCTBCHHBIX BOJIOKHaX (BHCKO3a,

areTaTHBIN MIENK)

3.16

AMuHbBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKLUH C BOAOM, KUCIOTaMHU, PEaKIys
ropeHusl. AHWINH KakK IPeJCTaBUTENb apOMaTHUYECKUX aMHUHOB. XMMHYECKHE CBOMCTBa
AaHWIIMHA: B3aMMOJCWCTBHE C KUCIOTaMH, OpOMHON BOmOHM, okucieHune. [lomydenue
AMHWHOB  aJIKWJIMPOBAHWEM aMMHUaKa U

BOCCTAaHOBJICHUEM HUTPOIPOU3BOIHBIX YIIICBOAOPOIOB

3.17

AMHUHOKHCIIOTBI U OSNTKH. AMHHOKHCIIOTBI Kak aM()OTEpPHBIC OPraHUYECKUE COCTHHECHHUS.
OCHOBHBIE aMHHOKHCIIOTBI, 0Opasyromue Oenku. XHWMHUYECKHE CBOHCTBAa OEIKOB:
TUAPOIIH3, JICHATYpallHs, KaueCTBCHHbIC (IIBETHBIC) PEaKIHU

Ha 0enKu

3.18

CrtpoeHue M CTpyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOICTB IOJUMEPOB OT CTPOCHHS
Mosiekysn. OCHOBHBIE CIIOCOOBI TIOMYYEHHS BBICOKOMOJEKYISPHBIX —COCIWHEHWI:
peakuy MOoJMMEpU3alii U MOJHKOHAeHcanuu. Kiaccudukaust

BOJIOKOH

3.19

#iHPar##H I nenTndukanus opraHMueCKuX coeuHeHni. Perienue

OKCIICPUMMEHTAJIbHBIX 3a/la4 Ha paCIliO3HaBaAHNE OPraHNYCCKHUX BCUICCTB

3.20

I'eneTnueckas CBS3b MCKAY KiIaCCaMH OPraHUYCCKUX COGI[HHGHHIZ

XUMHA U )KA3Hb

4.1

XuMusi B TIOBCENHEBHOH u3HH. lIpaBmma Oe3omacHoW pabOTBI C EIKUMH,

rOprOYrMMH U TOKCUIHBIMHU BCIICCTBAMU, CPCACTBAMU OBITOBOI XUMHUU

4.2

Xumust 1 310poBbe. XUMHUS B MeAuUUHE. XUMHUS U CEIbCKOE XO34MCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XHUMUS U SHEPTeTHKA: MIPUPOIHBIA U TOMYTHBIA HEPTSIHOM Ta3bl, HX
cocraB ¥ ucnonb3zoBanue. CocraB HedtH U e€ nepepadboTKa (IIPUPOTHBIC

HWCTOYHUKH YTIIEBOIOPOIOB)

43

XuMUS 1 9KOJIOTHs. XUMHUECKOE 3arpsi3HEHHE OKPYIKAIOLIEH CPEAbl M €ro MOCIeICTBHSL.
Oxpana rtuapochepbl, MOYBBL, aTMocdepsl, ¢uIopsl U (ayHbl OT XUMHYECKOTO
3arpsi3HeHus. [Ipo0ieMa OTX0IOB W MOOOYHBIX IPOIYKTOB.

A.HBTepHaTI/IBHBIe HUCTOYHHKH SHEPIrUun

44

OOmue npeACTaBiCHUs] O IMPOMBIIUICHHBIX CHOC00aX MONYYEeHUS XMMHUYECKHX




BellecTB (Ha MpHMepe MPOM3BOACTBa aMMHaKa, CEpPHOM KHUCIOThI). UEpHas W IBEeTHAS
Metamurypruga. CTekio W CWIMKaTHasT  NPOMBINUICHHOCTh.  [IpombliuieHHAs

opraamyeckass  xumusa.  CeIpp€ O OpraHMYecKoit

MIPOMBIIIIICHHOCTH
5 Tunsl pacu€THBIX 3a1a4

51 Pacuéte1 Macchl BeniecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJIMIECTBY
BEIIEeCTBAa, Macce MM 00bEMY OJTHOTO U3 YIACTBYIOIINX B PEAKITUH BEIIECTB

5.2 Pacuétel TermoBoro adekra peakimn

5.3 Pac4éte1 00BEMHBIX OTHOIIEHUH Ta30B MIPH XUMHYECKUX PEAKIINIX

54 Pacuérer Mmaccel (00bEMa, KOTHMYECTBA BEIIECTBA) IPOTYKTOB PEAKIIHH, ECITH
OJTHO W3 BEIIECTB JaHO B H30BITKE (MMEET ITPUMECH)

55 Pacuétbl MaccoBOM MM 0OBEMHOM J0JIH BBIXOJ1a MPOIYKTA PEAKIHH OT
TEOPETUIECKHA BO3MOKHOTO
Pacuéter Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTA PEAKIIMU, €CIH OJTHO U3

5.6 BEII[ECTB JJaHO B BHJIC PAaCTBOpa C ONpPEAEIEHHON MacCOBOM H0JeH
PacTBOPEHHOTO BEIIECTBA

57 Pacu€Thl ¢ UCTI0JIB30BAHUEM MOHIATUH «MaccoBast JI0JIS», «MOJIIpHas
KOHIICHTPAITUS, «PAaCTBOPUMOCTH)
Haxoxnenue MonekyisipHoi (hOpMyITbI OPraHUIECKOTO BEIIECTBA 110 €T0

5.8

IIJIOTHOCTH U MaCCOBBIM JOJISIM 3JICMEHTOB, BXOAAIIUX B €TI0 COCTaB, UJIW IO IPOAYKTaM

CropaHusa
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