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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMMa 1o XMMHM Ha YpOBHE cpefHero oOuiero oOpa3oBaHHs pa3paboTaHa
Ha ocHoBe DexepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHWI K pe3yibTaTtaM OCBOCHHs deaepasbHOH  00pa3oBaTebHON
nporpaMmel cpennero obmero oOpazoBanusi(®OIl COO), npeacraBneHHbIx B PDenepanbHOM
rocynapcTBeHHOM obpazoBaTtenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojgaBaHus
yuebHOro mnpenmera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparyu,
peaTM3yIOIUX OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3zButusa BocnuTanus B Poccuiickoit denepauun Ha nepuon ao 2025 roga» (Pacnopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO H3Y4EHHUS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanusi y4damuxcs 10-11 xmaccoB. W3ydyenue mnpenmera,
peanu3zyemMoe B YyCIOBUAX Ju(epeHIIMpOBaHHOTO, TPO(HIBHOTO OOyYeHHS, MPU3BAHO
obecrieunTh 0011€00pa30BaTEIFHYI0 U OOMIEKYJIbTYPHYIO TMOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS aJanTallid UX K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HH B COLIMyME, a
TaKkKe ISl TPOJOIDKEHHS OOYYEeHHS B OpraHU3alMsIxX Mpo(ecCHOHATBFHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISETCS OJJHOW M3 MPUOPUTETHBIX JUCIUILINH.

B mporpamme mno XuMHM Ha3HaueHHE MpeaMeTa «XUMHUS» IOJIydaeT MHOAPOOHYIO
UHTEPIPETALNI0O B COOTBETCTBUM C OCHOBomoyaramoummu nojioxenusmu PIrOC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIeJIeH, copep KaHusl, pe3yIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SBIISIIOTCS CJEIYIOIIME BBIMOIHIEMbIE
IpOrpaMMoil o XUMHUH (QyHKIMU:

¢ nH(OPMALIMOHHO-METOIUUECKasl, pean3alus KOTOpoil obOecrneynuBaeT MOIy4YeHHE

NPEJCTaBICHUS O LENAX, COJACpXKaHUU, OOIIeH CTpaTeruu OOy4eHHUs, BOCIIUTAHUSA U
pa3BUTHA 00YYaIOIIUXCs CPEACTBAMH NPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHU3aIMOHHO-TUIAHUPYIOLIAsi, KOTopas MpeAycCMaTpUBaeT ONpeAelieHHe: MPUHIUIIOB

CTPYKTYpUPOBaHHS U  TOCJIEI0BAaTEJIbHOCTH HW3Y4YeHHs] y4eOHOro Marepuaa,
KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX €0 XapaKTEPUCTHK; MOAXOJIOB K (OPMHPOBAHUIO
COJIEP>KATEIbHONM OCHOBBI KOHTPOJSI M OLEHKH OOpa3oBATENbHBIX JTOCTHXKEHUI
o0ydJaroImuxcs B paMKaxX UTOTOBOM arTecTanni B (pOpMe €IMHOTO TOCYJapCTBEHHOTO
9K3aMEHa M0 XUMUH.

[Tporpamma asist yriryOinE€HHOTO N3YUYEHUS! XUMHH:

® yCTAHABIIMBACT MHBAPUAHTHOE MIPEIMETHOE COJCpKAaHUE, 00s3aTeNbHOe Il U3yUCHUS B

paMKax OTJEIIbHBIX npoduei, IIpeayCMaTpUuBaeT pacpeneneHue u
CTPYKTYpHUPOBAaHHUE €ro IO KJaccaM, OCHOBHBIM COZEp)KAaTeIbHBIM JIMHUSAM/pa3ienaM
Kypca,

e 1aT MPUMEPHOE paclpesesieHue Y4eOHOTO BPEMEHH, PEKOMEHAYEeMOro ISl U3y4eHUs
OTJENbHBIX TEM;

e [IpeijIaraeT MPUMEPHYIO MOCIIEI0BATEILHOCTh U3YUYeHHs yueOHOro MaTepuaia ¢ y4EToM
JIOTUKU MIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYI0 HHTEpIpeTaluio Lened M 3a4ad U3y4eHUs T[peAMeTa Ha
yrayOa€HHOM ypOBHE C Y4E€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
ob1iero o0Opa3oBaHus, COAEPIKATEILHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTeNbHOW TPOTPAMMBI CPEIHEro o0mero o0pa3oBaHUs



(IMYHOCTHBIX, METANPEIMETHBIX, PEAMETHBIX), @ TAKXKe C YYETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JEHCTBUI OOYYalomerocst IO OCBOCHHUIO COJEpIKAHUS
npeaMera.

[To Bcem Ha3zBaHHBIM MO3ULMAM B HpPOrpaMMe [0 XUMHHM IPEAyCMOTpEHa
IPEEMCTBEHHOCTh € OOYy4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOrO o00mero oOpas3oBaHus. 3a
npejaesiaMd  YCTAaHOBJICHHOW TPOrpaMMOM MO XUMHH  00s3aTeNbHOM  (MHBapHAHTHOM)
COCTaBJISIIOLIEH collep)kaHus Y4eOHOro mpeaMera « XUMHs» 0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapHMaTUBHOM COCTABJIAIOIIEH, KOTOpas TOJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO PO uiIst 00yueHusl.

B cootBerctBUM ¢ KoHuenTyanpHbIMH mnonoxeHusmMu PI'OC COO o Ha3zHaueHHUHU
npeaMeToB 0a30BOT0 U yriIyOJEHHOTO YPOBHEW B cucTteMe AP PEpeHInPOBAHHOTO 0O0yUeHus Ha
YPOBHE CpeHero o0uiero o0pa3oBaHus XUMHsI HAa YPOBHE YIIyOJIEHHOIO U3yYCHMs HalpaBiIeH
Ha peajIM3alMi0 IPEEeMCTBEHHOCTH C MOCIEAYIOIIMM 3TaloM IOJIyYeHHs] XMMHUYECKOTo
o0pa3oBaHUsl B paMKaxX HW3YYEHHUS CHELUATbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCIUIUIMH B By3aX U OpraHU3alusax CpeaHero npodeccuoHanbHoro oopasosanus. B 31oil csa3u
u3ydeHue ImnpeaMera «XHMHA» OPHEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pacHIMpeHHe |
yrIyOJieHHEe TEOPETHYECKOW U IMPAKTHYECKOW IMOATOTOBKM OOYyYaroImuxcs, BbIOpaBIINX
ornpenenéHHbId Tpodmwib 00yueHHs, B TOM YUCIIE ¢ NEPCHEKTHUBON MOCIEIYIOIIEro NOdyYeHUs
XUMHUYECKOTO 00pa30BaHus B OPTaHU3aAIUAX TpodecCHoHAIbHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBete TpeOoBanuii ®I'OC COO k muaHUpyeMbIM pe3yjbTaTaM OCBOCHHS (deaepabHON
o0pa3oBaTeNbHONW MPOrpaMMbl CpeaHEero oduiero oOpa3oBaHUs M3y4YeHHE MpeaMeTra «XUMHS»
OpPUEHTHPOBAHO TAK)KE Ha PEILLIEHHUE 33/1a4 BOCIIMTAHUS U COLIMATILHOTO Pa3BUTHS 00yJaromuxcs,
Ha (opMHpOBaHUE Y HUX OOLIEHMHTEIICKTYAIbHBIX YMEHHUH, YMEHUH paliioHATN3auN Y9eOHOTO
Tpyia ©  OOOOMIEHHBIX CHOCOOOB  JIEATENBHOCTH, MMEIOUIMX  MEXIUCIUIUIMHAPHBIN,
HaANpPEAMETHBIN XapakTep.

CocraBisitomiuMu  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOrO M3y4YEHUS SBISIOTCS
yrayOonéunbie Kypchl — «Oprannueckas xumus» u «OOmas u HeopraHudeckas Xumus». [lpu
OIpEIeIEHNH MOAXO0J0B K OTOOpY M CTPYKTYPHOH OpraHM3allid COIEpKaHUS ITUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusax 0a30BOro u
yriayOnEHHOTO YPOBHEN U3yUEHUS IPEAMETA.

OcHoBy cogepxaHus KypcoB «Opranundeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMeTa. DTa CUCTEMa 3HAHUM I0JIy4aeT ONpPElIEI€HHOE TEOPETUYECKOe
JIOTIOJTHEHNWE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOWUTH  CYHIECTBEHHO  OOJBIIMH  00BEM
(dakTomornyeckoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3ydeHHUs IMpeaMeTa oOecreueHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMUYEHUs 00bEMa 3HAHUH O XMMHUYECKHX OSJIEMEHTaxX U
CBOMCTBaX UX COEJMHEHUI HAa OCHOBE PACLIMPEHMs U yriIyOJeHHs NpPEACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs pPEeaKLUi, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKH U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~ XMMHUYECKUX  DJIEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUECKUX MPEICTABICHUIX O CTPOCHUN aToMa. XUMHUYECKas CBsA3b OOBSACHIETCS C
TOYKU 3PEHHSI SHEPreTMYECKUX HM3MEHEHHH NpHu e€ 00pa3oBaHMM M Pa3pyLICHHUH, a TaKXKe C
TOYKM 3pEHHs MexaHu3MoB €€ oOpa3oBaHus. lM3yueHue TUIOB peakUil JOMOJIHAETCS
(bopMHpOBaHHEM NPEACTAaBICHUN 00 AMEKTPOXMMUYECKHUX MPOLeccax U 3JIEKTPOIU3€ PacIUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYeckod XHMHHM IIPU PACCMOTPEHUU PEaAKLUOHHOU



CIIOCOOHOCTH COEIMHEHUN yzemnseTcss oco0oe BHUMaHUE BOMPocaM 00 ANMEeKTPOHHBIX 3 (deKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuil.
Oco0oe 3HaueHHe UMEEeT TO, YTO Ha COJAEp)KaHHE KYypCOB XUMHH YIiyOJIEHHOTO YpOBHS
U3YYEHHUs JI KJIaccoB ompeaenéHHoro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTypy U
XapakTep JOMOTHEHUH K 00Iel cucTeMe MpeIMeTHBIX 3HAHUI) OKa3bIBalOT BIUSHUE CMEKHBIC
npeaMmeTsl. Tak, Hampumep, B COACp)KaHUHM TpeAMeTa s KIacCOB XUMHUKO-(PU3HUYECKOTO
npodist 60BINIOE 3HAYCHUE OYIyT UMETh JIEMEHTHI y4eOHOTO MaTepuaja Mo oOmeld XUMUH.
[Ipy n3ydeHuu mnpenMeTa B JaHHOM Cilydae akLEHT OyJIeT cleslaH Ha OOIIHOCTh METO/0B
MO3HaHMs, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (pU3MKE), 3aKOHBI COXPAHEHHUS MACChl W DHEPrUH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.
B 10 e Bpems B cofiep:KaHuU MpeIMeTa JUIsl KJIaCCOB XUMHUKO-OHOJIOTMYECKOTro MpoQuiis
OoJbIIMKA yAETbHBIA Bec OyleT MMEeTh OpraHuyeckas Xumus. B aToM ciydae mpenocraBisieTcs
BO3MOXHOCTb /17151 6051ee 00CTOSATEIIBHOTO PACCMOTPEHHSI XUMHUYECKOM OpraHu3auy KIEeTKH KakK
OMOJOTrMYECKON CHUCTEMBI, B COCTaB KOTOpPOW BXOAAT, K IpUMEpPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTHI, KaK JIMMUJbI, OCJKU, YIJIeBOJAbI, HYKJICUHOBBIE KUCIOTHI U npyrue. [lpu stom
3HAaHUSA O COCTABE M CBOMCTBAX IPENCTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CJIy’KaT OCHOBOM U1l U3yUEHHsI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, BIXAHUS, TUIICBAPCHHUS.
B mnnane ¢opmupoBaHMS OCHOB Hay4dHOIO MHUPOBO33PEHUS, OCBOCHHS OOILEHAyYHBIX
METO/I0OB TIO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUW U3yYEHUE MpeaMeTa
«Xumus»y Ha yrayOn€HHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
peaIMeTaMu, BXOASIIMMHU B COCTaB MpeIMETHBIX obnactell « EcTecTBEeHHO-HayuHbIE IPEAMETHD,
«Matemaruka u nHpopMaTUKa» 1 «PyCCKul SI3bIK U IUTEpATypay.
[Tpu u3yyeHun ydyeOHOro mpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M cpeaHero oOmero obOpazoBaHus (Ha 0a30BOM YypOBHE), 3ajaueit
NEPBOCTENICHHON 3HAYMMOCTH SBIAETCS (POpMUpOBAaHHE OCHOB HAyKHM XHMHUH Kak 001acTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, NPAKTUYECKON JEATENIbHOCTH YEJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYyJbTyphl. Pelienue 3Toil 3agaun Ha yriayOIE€HHOM ypOBHE M3Y4YEHHS
MpeAMEeTa MPEANOoJIaraeT pean3aluio TaKuX Lelel, Kak:
¢ hopMHpoOBaHKE MPEACTABICHUI: O MaTepUAIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUU NPUPOIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U
e€ BeAyleil ponu B 00€CIEYeHUH YCTOMYMBOTO PA3BUTHUS YEIIOBEUYECTBA: B PEILICHUU
mpo0JieM SKOJIOTMYECKOM, SHEePreTUYecKol M MUIIEeBONW Oe30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHUM HOBBIX MAaTE€pUAlOB, HOBBIX MCTOYHUKOB OJHEPrUHU, B
obecrieyeHnn paloHaIbHOIO MPUPOJIOTOIB30BaAHMS, B dbopMupoBaHUU
MHPOBO33pEHUS U 00IIEH KyIbTypbl YEJIOBEKA, @ TAKKE IKOJIOTUYECKH 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHON CpeEAE;

® OCBOCHUE CHCTEMBI 3HAHWMW, JIEKAIUX B OCHOBE XHMHUYECKOM COCTaBIAIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa: (QyHIAMEHTaJbHBIX TIOHSATHIH, 3aKOHOB U
TEOpPUl XMMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHUM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HNOHHO-MOJIEKYJIIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEPMOJUHAMHYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX U JUCIEPCHBIX cUCTEMax, 00 00X
Hay4HbIX NPUHIHUIAX XUMUYECKOTO IPOU3BOJICTBA;

e popmupoBanue y O0Oy4arOmUXCS OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHWKA Ui OOBSCHEHHS KIIOYEBBIX HACH U mpobdiem



COBPEMEHHOW XUMUH, ISl OOBSICHEHHsS] M TMPOTHO3UPOBAHUS SBICHUM, HMEIOIIUX
€CTECTBEHHO-HAyUYHYI0 MPUPOAY; TPAMOTHOTO pEIICHHS NpoOjIeM, CBSI3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHMS, aHAIN3a M OLUEHKA C TMO3UIUNA IKOJOTHYECKOH
0€301acHOCTH TOCJICICTBUIM OBITOBOM M MPOW3BOJICTBEHHOM ACATEIHPHOCTH YEIIOBEKA,
CBS3aHHOM C XHWMHUYECKUM TPOHM3BOJICTBOM, WCIIOJIB30BAaHUEM H TMepepaboTKoi
BELIECTB;

e yriyOJieHHe TMpPEACTaBICHUM O HAyYHBIX METOJaX T[O3HAaHUS, HEOOXOJUMBIX s
MPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB H OOBSICHEHHUSI XUMUYECKUX
SBJICHUM, MMEKIINUX MECTO B NPHUPOAE, B MPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKH3HM.

B mnane peanu3zanuu TNEpPBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOMIMX (PYHKIIHIA
IIEJIOCTHOM CHCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU U3yYEHHH MpeaMera «XUMUs» Ha
yrIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh TPHUOOPETAIOT TAKKE IIETN U 3a/1a4H, KaK:

® BOCIIUTaHHE YOEXKIEHHOCTH B MTO3HABAEMOCTH SIBJICHUN MPHPOJIBI, YBAKEHHS K MPOLIECCY
TBOpPYECTBA B 00JIACTU TEOPETUUYECKUX M TPHUKIATHBIX HCCICIOBAHUNA B XHUMHH,
dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU;

® pa3BUTHE MOTHBAIMU K OOYyYEHHIO M IMO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICYETIOBEYECKIX [IEHHOCTEH;

® pa3BUTHUE MTO3HABATENIBHBIX HHTEPECOB, MHTEINIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyuatomuxcs,  (GOPMUpPOBaHWE Yy  HUX  CO3HATENBHOTO  OTHONICHUS K
caMO00pa30BaHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCHEIIHOM
npoeCCUOHATBLHON M OOLIECTBEHHOW IesTeIbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K
CBOEMY 3JI0OPOBBIO U TIOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

¢ hopMHUpoBaHHE YMEHMH UM HaBBIKOB Pa3yMHOr0 MpPHPOAONOJIb30BaHUS, pa3BUTHE
HKOJIOTUYECKOW  KYJNbTYphl,  TIPUOOpETEHHE  OMbITa  OOLIECTBEHHO-MOJIE3HON
9KOJIOTUYECKOH AESTEIBHOCTH.

OO0miee 4yuCIO YacoB, MPEIYCMOTPEHHBIX IS HU3Y4YEHHs] XUMHHM Ha YriayOJI€HHOM YpOBHE
cpennero oOmiero oopaszoBaHus, coctaBisieT 204 dacos: B 10 kmacce — 102 gaca (3 4Jaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hefienio).
COILEPKAHUE OBYYEHUA
10 KITIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOIl XUMHUH.

[IpeamMer W 3HAUYEGHHWE OPTraHMYECKOM XWMHH, TPEJACTAaBIEHHE O MHOT000pa3uu
OpPTraHUYECKUX COCTUHEHUM.

DJIeKTPOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanentHble BOBMOKHOCTH aTOMa yriiepojaa. XUMHUECKasi CBA3b B OPraHUYECKUX COCIMHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaineil yriepoaa. MexaHu3Mbl 00Opa3oBaHMsI KOBAaJECHTHOM
cBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIBI epeKpbIBaHUS aTOMHBIX OpOHUTalel, G- U
n-cBs3u. OnuHapHasi, ABOMHas M TpoiHas cBs3b. CrocoObl pa3phiBa CBs3€il B MOJIEKylax
opranudeckux BemiecTs. [IoHsTHE 0 CBOOOIHOM pajuKae, Hykjaeopuie U 3JaeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHHSI OPraHUYECKUX COCTUHEHUMN.
Monekynsipable U CTPYKTypHBIe GopMynbl. CTpyKTypHBIE (QOPMYIBI PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeneTHas. WM3omepus. Buabl wu3omepuu: CTpyKTypHas,



MPOCTPAHCTBEHHAs. JNEKTPOHHbIE dS(PQPEKTHl B MOJEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpeacraBnenue o knaccudukanuyu opraHndeckux BeniecTs. [loHaTre o GyHKIIMOHATBLHOMN
rpymme. ['omonorus. ['omonornueckue psaapl. Cucremarnueckass HOMEHKIATypa OPraHMYECKUX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEJIBHBIX MPEICTaBUTEICH.

OcobenHoct W Kilaccu(ukanus — OpraHMdeckux  peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMN B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIBHBIE METO/bI M3Y4YECHMs BEIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3iaMu OpraHu4ecKuX BEIIECTB W MaTepUaliaMU Ha UX OCHOBE, OMbBITHI MO MPEBPALICHHUIO
OpraHMYECKUX BEIIECTB MpH HarpeBaHuM (TUIaBIeHHE, OOYIIMBaHWE ¥ TOPCHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OPraHUUECKHUX BEIIECTB.

YriaeBogopoabl.

Anxkanbl. ['omonorndeckuil psja ankaHoB, oOmiast Gpopmyrna, HOMEHKIATypa U U30MEpPHSL.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKaHOB, SP -rHOpUAM3ALKs aTOMHBIX
opOuTazneit yrieposaa, 6-cBsizb. OuU3nuecKue CBONCTBA aTKaHOB.

XHUMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, U30MEPU3ALNH, TETUAPUPOBAHUS,
UUKIW3alUU, NUPOJIU3a, KpekuHra, ropenus. llpencraBieHne o MexaHU3ME peakiui
PaaMKaIbHOTO 3aMEIECHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyuyeHUs! U IPUMEHEHHE aJIKaHOB.

[uknoankanel. O0mias Gpopmyna, HOMeHKIaTypa u usoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOHCTB MajblX (IUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (IMKJIOMEHTAH,
[IUKJIOTeKCaH) IUKI0aKaHOB. CITOCOOBI MOMy4YeHHs M IPUMEHEHHUE IIMKI0ATKAHOB.

Anxensl. ['oMonorHYecKuil szl amkeHoB, o0mas GopMyiia, HOMEHKIATYpa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN aJKEHOB, SP>-THOpPHMAM3alMSA aTOMHBIX OpOHTaiei
yriepoja, - U n-cBsi3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) uzomepus. Ouznueckue
CBOWCTBa aJKEHOB. XHMHMYECKHE CBOWCTBA: PEAKUMUH IPUCOCIAUHEHUS, 3aMEIICHHUS B O-
MIOJIOKEHUE IIpU JIBOMHOW CBs3M, NOJMMepu3anuu M okucieHus. [IpaBmiio MapKOBHHMKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBA3b. CIOCOOBI MOTYYeHHs U TPUMEHEHHE aJIKEHOB.

Ankamuensl.  Knaccudukanus — ankaaueHoB  (CONpsDKEHHBIC,  M30JIUPOBAHHEIE,
Kymyaupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUSI W XMMHUYECKHX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanuss CONpSIKEHHBIX THUECHOB.
CrniocoOblI MosTy4eHus ¥ IPUMEHEHHUE aJIKaIueHOB.

Anxunbl. ['oMonorudeckuii psj aakuHOB, oOmias (GopMyia, HOMEHKIATYpa U U30MEPHUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKMHOB, SP-TMOpHAM3ALMs aTOMHBIX
opOutaneii yrimepoma. PuU3HMYECKHE CBOWCTBA aJKMHOB. XWUMHUYECKHE CBOMCTBA: PpEaKIUU
MPUCOEIMHEHUSI, TUMEPU3ALMN U TPUMEPHU3ALUU, OKUCIeHUsl. KUCIoTHbIE CBOMCTBA aJIKHWHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO CBs3b. CrocoObl
MOJIyYeHUS] U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBoIoposl (apeHsl). 'omonorudeckuit psij apeHoB, odmias Gpopmyna,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH301Ia.
Odusnyecknue CBOMCTBA apeHOB. XHMMHUYECKHE CBOWCTBA OEH30J1a M €ro rOMOJIOTOB: pEaKluu
3aMeIIeHus] B OCH30JbHOM KOJIBLIE U YIJIEBOJOPOJHOM paJHKale, PEaKUUU MPHUCOCIAUHEHHS,
OKHCJIEHHE TOMOJIOToB OeHsona. [IpencraBienne o0 OpueHTUPYIOLIEM JIEHCTBUU 3aMeCTUTeNeH
B OCH30JFHOM KOJIbIIE Ha MpUMEpe aTKUIbHBIX PaIUKaioB, KapOOKCHUIHHOU, THAPOKCHUIHHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpOJIA.



[Tomumepuzanuss  ctupona. CrHocoObl  TMONyYeHHUS U MNPUMEHEHHE  apOMaTHYECKHX
YIJIEBOJIOPO/IOB.

[Tpuponnsiii ra3. Ilomyraele HedTauble ra3pl. Hedth u e€ mpoucxoxaenue. KameHHsbii
Yroiab U TOPOAYKTHI ero mepepaborku. CrmocoObl mepepaboTku HedTH: MeperoHka, KPEeKHHT
(TepMuYecKHid, KaTaluTHuecKuil), pudopmunr, nuponus. IlpoaykTsel nepepaboTku HedTH, UX
NPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPO/IOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOJHBIX YIJIEBOJOPONOB. Peakiuu 3amerneHus
rajioreHa Ha THAPOKCOTPYIITY, HUTPOTPYIIy, LHUAHOTPYITy, aMuHorpymmy. JleiicTtBue Ha
rajoreHNpPOU3BOJHbIE BOJHOIO MW  CIMPTOBOrO pactBopa wiénoud. B3aumoneiictue
JUTaJOTEHAIKAHOB C MarHueM M LUHKOM. [loHATHE O MeTalyIoOpraHMYecKHX COETUHEHHSX.
Hcnonp30BaHne TaloOreHNPOU3BOAHBIX YIIIEBOAOPOJOB B OBITY, TE€XHMKE H TpPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALLEHUI: H3y4YeHHE
¢u3nyecKkux  CBOMCTB  YIVIEBOAOPOJAOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUl
YIJIEBOJIOPOOB PA3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOI MIIM MOJHOW BOJIbI, pacTBOpa
IepMaHraHata Kajusi, B3aUMOJICHCTBHE alETHJICHa C AaMMHMA4YHBIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyX)EHHE YTIIepoJa M BOJOPOJAa B OPraHMYECKHX BEIIECTBAX,
MOJlyYE€HUE ATHIIEHA W H3Y4YEHHE €ro CBOMICTB, O3HaKOoMJeHHE C KoyekuusMu «Hedte» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAcC, Kay4yKOB U PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI
YIJIEBOJIOPOAOB U TaJOTEHIIPOU3BOAHBIX YIJIEBOAOPOOB.

Kucsiopoacoaep:xamue oprannyeckue coeimHeHNs.

[IpenenbHble onHOATOMHBIE cHUpPTHL. CTpoeHHE MOJEKysl (Ha MpUMEpe MeTaHoja U
ataHosa). ['oMonoruyeckuii psas, odmas Gopmyia, n3oMepus, HOMEHKJIATypa U KiacCu(uKaIus.
@u3nyecKkue CBOMCTBA NPENENIBHBIX OJHOATOMHBIX CHMPTOB. BomoponaHble CBS3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHMMHUYECKHE CBOMICTBAa: peaklUuMu 3aMEUIeHMs], JeruipaTraluu,
OKUCJIEHUS, B3aUMOJIEICTBUE C OPraHNYECKUMHU U HEOPTaHUYECKUMU KHcaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUpPTHI. JlelicTBUE 3TaHOJia U METAaHOJIa Ha OPraHHU3M YeJlOBEeKa.
CriocoOblI 1ostyyeHust 1 IPUMEHEHNE OHOATOMHBIX CITUPTOB.

[TpocTeie 3¢upsl, HOMEHKIaTypa U n3omepus. OcoO0eHHOCTH (HU3HUECKUX U XUMHYESCKHX
CBOMCTB.

MHoroaromMHbie CIHUPTHl — 3TUJICHIVIMKOIb WM THUIEpUH. DU3NyYecKue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIICHUs, B3aUMOACUCTBHE C OPraHMYECKUMH M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOroaTOMHble cnupThl. IlpencraBienne o MexaHusme
peaknmii HykieopmpbHOTO 3aMenieHus. JlelicTBre Ha opraHnu3M denoBeka. CriocoObl MOTydeHus
Y IIPUMEHEHUE MHOIOaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI B OEH30JIBHOTO SIpA.
Ousnueckue cpoiicTBa (penoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakuu Ha ¢enon. Toxkcmunocts (enona. CrocoObl TONy4eHHS W TpUMeHeHue (eHona.
®enondopManbaeruiHas cCMoa.

KapOoHunbHble COENMHEHUS — albJerubl M KETOHbl. OJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM TIpynmbl. ['oMonOruyeckue psjpl albJerHA0B M KETOHOB, oOmias ¢opmyina,
M30MepUs U HOMEHKJarypa. PHU3MyYecKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
CBOICTBa albJETUIOB W KETOHOB: peakuuu mpucoeanHeHus. OKUCIEHHEe ajbAETHAOB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MOJydeHUs W NPUMEHEHHUE ajbJIerHJ0B U
KETOHOB.



OnHOOCHOBHBIE MpeaeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHkIarypa. (PHU3MYECKHEe CBOMCTBA OIHOOCHOBHBIX
IpelenbHbIX KapOOHOBBIX KHCIOT. BomOpoaHbIE CBS3M MEXAY MOJEKYJIaMH KapOOHOBBIX
KHCJIOT. XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakiys STepUUKALUH, PEAKLHUU C
y4acTHEM YIJIeBOJOPOJHOro paaukaia. OcoOeHHOCTH CBOWCTB MypaBbUHON KHCIOTHL. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX ddupax. MHOrooOpasne KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEIpeNeIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKApPOOHOBBIX
KHCJIOT, THJIPOKCUKApOOHOBBIX KHCIOT. [IpenctaBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAsi, MAJIbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08As KUCIOThl. CrocoObl
MOJyYEHHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxublie 2¢upsl. ['omonornueckuit psg, oOuast Gopmyna, U30MepUsi 1 HOMEHKIJIATYpa.
dusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEJIOYHOM Cpee.

XKupsl. Ctpoenue, pusnueckue U XMMHUECKUE CBOMCTBA JKUPOB: TMAPOIM3 B KUCIOH U
mena04Hoi cpee. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKALINX OCTATKH HEMPEICIIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbu1a KaK coJi BBICHIMX KapOOHOBBIX KHCJIOT, X MOIOIIEE JeHCTBHE.

OOmas xapakrepuctuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, 1TU- U
nojucaxapuabl). MoHoOcaxapHIpl: IJIIOKO3a, (PYKTO3a, TajakTo3a, pudo3a, ae30Kcupudo3a.
®usnueckue CBOWCTBA W HaxoxJaeHWe B mnpupoxae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl: PEaKUMM C YYacTUEM CHUPTOBBIX M  aJbACTUAHOM TIpyNN, CIMPTOBOE U
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHMe TIIIIOKO3bI, €€ 3HAaYeHHe B >KU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajabTO3a M JIakTo3a. BoccraHaBiauBaroune U
HEBOCCTaHaBJuBarole aucaxapuiel. ['maponus nucaxapuaos. Haxoxaenwe B mpupoje u
npuMeHeHne. Ilonmcaxapuapl: Kpaxmall, INIMKOTEH W Leiunoio3a. CTpoeHne MaKpOMOJIEKYJ
KpaxMaja, TJIMKOT€Ha U LeJUIoio03bl. Puznueckne CBOMCTBA Kpaxmajga U LEJUIIOJIO3BI.
XHUMHUYECKUE CBOMCTBA KpaxMmaja: THIPOJIN3, KAYECTBEHHAs peaknus ¢ MoA0M. XUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIH3, TOIYYeHUE FPUPOB 1eILTI0N03bl. [ToHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCEpUMEHTAJIBHBIE METOJbl M3YyYEHUs BEIIECTB U MX IPEBPAILEHUI: PaCTBOPUMOCTH
Pa3IMYHBIX CHMPTOB B BOJE, B3aMMOJEHCTBHE 3TaHONA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CupTa B ajbJCTHJ] Ha DPACKaJICHHOM MEJHOW IIPOBOJIOKE, OKHCIIEHHE 3THUJIOBOIO CIIMpTa
JUXPOMATOM Kajusl (BO3MOXHO HMCIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMU HA
anpaerunsl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcuaom meau(Il)), peakuus roumnepuHa
¢ rugpokcuiom menu(ll), xumMuueckne cBoicTBa pacTBOpa YKCYCHOM KHUCJIOTHI, B3aUMOJICHCTBUE
pacTBopa rioko3sl ¢ Tunapokcugom meau(ll), B3ammomelicTBrue Kpaxmalia ¢ MOJOM, pEIIeHUE
HKCIEPUMEHTANIBHBIX 33j1ay 1o TeMaM «CrupThl U GpeHoubl», «KapboHoBbie kKUCI0ThL. CloKHbIE
a3upb.

A3oTcoepikaniue opraHuyecKue coeJuHeHusl.

AMUHBI — OpraHuYeckue TIpou3BOJAHbIE ammuaka. Kiaccudukanuss amMHHOB:
anupaTHUecKue U apoMaTUYecKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, U3oMepusi, HOMEHKJIaTypa U (pu3nyeckue cBoiicTBa. XMMHMUYECKOE CBOWMCTBA
ann(paTHUECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACHCTBUE INMEPBUUHBIX
aMUHOB € a30TUCTOM KucaoToi. ConM aJKniIaMMOHUS.

AHNIVH — IPEICTaBUTENb AMUHOB apOMaTHYECKOro psipa. CTpoeHue aHwiInHa. B3aumHoe
BJIIMSIHAE TPYII aTOMOB B MoJieKyje aHwinHa. OcOOEHHOCTH XMMHMYECKUX CBOMCTB aHHIJIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOMY4YeHHs W TNpPUMEHEHHE anu(aTHUYeCKUX
aMuHOB. [lonyyenue anmwirHa U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenknatypa wu  wu3omepus. OTaenbHbIE TMPEICTABUTEIH  O-
AMUHOKHCIIOT: TJIMUWH, aJlaHuH. PU3ndecKkue CBOMCTBA aMHHOKMCIIOT. XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPTaHWYECKUX COEAMHEHMN, peakius MOJUKOHACHCAIIUH,
o0pa3zoBaHMe MENTUIHON CBs3U. buonormyeckoe 3HaUeHHUE aMUHOKHUCIOT. CUHTE3 U THUAPOIHU3
TN THUIOB.

benku kak npupoansle mnonumepsl. llepBuuHas, BTOpUYHAs U TpeTUUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOIIN3, NEHATypallusi, KaueCTBEHHbIC pEaKkldu Ha
OeIKH.

DKCMEePUMEHTATBHBIE METOJIbI M3YYCHHUS BEIIECTB M HMX TPEBPAIEHUN: PaCTBOPEHUE
0enkoB B BOjJE, AeHATypalus OEIKOB MpH HarpeBaHUM, IIBETHHIE PEAKIMH Ha OENKH, pelieHue
SKCIIEPUMEHTAJbHBIX 3a7lad MO0 TeMaM «A30TcojepiKallue OpPraHUYeCKUe COCTUHEHHS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUI.

BbicokoMosiekyJIsIpHBIE COeIMHEHHUS.

OcCHOBHbBIC TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpU3ALUHU, CPEHss MOoJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOJTUMEPU3ALIMS U TIOJTUKOHICH AL

[Tonumepubie MaTepHaIbl. [TnacTmaccer (MTONMUATHIIEH, TTOJIUTIPOTTUJICH,
MOJMBUHUIXJIOPHI, MOJIUCTUPOIL, MOJIMMETUIIMETaKpUIIaT, MOJINKApOOHATHI,
noJau3TWIeHTepedTanaT). Y Tuinnu3anus 1 nepepadboTka riacTuka.

DnacToMephl:  HaTypaJdbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

BonokHna: HaTypanbHbIE (XJIOIMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  Ha3HAYeHUs (TeQUIOH, KEBJAp, AJICKTPONPOBOISIINE
MOJIUMEPHI, OMOpa3iaraeéMble MOJTMMEPHI).

DKCrepuMEeHTAIbHbIE METO/Ibl M3Y4YEeHHs BELIECTB U MX MpPEBpaIlCHUN: O3HAKOMIICHUE C
oOpa3laMu TMPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, TIIACTMAcC, KaydyKOB, peIIeHHe
HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOH.

PacuérHrle 3anaun.

Haxoxnenue MonekyasipHOi (popMysIbl OPraHu4eCcKoro COeUHEHHs IO MacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOU (OPMYIbl OPraHHYECKOTO
coenuHEHUs 1O Macce (00BEMY) MPOIYKTOB CropaHHs, IO KOJHMYECTBY BemlecTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKIIMH M/UIM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYITBI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBONCTB WJIH CIOCOOOB MOJYYEHUS,
orpezieNieHUe JI0JIM BBIXO/A MPOIYKTa PEaKlUu OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeMeTHbIE CBSI3U.

Peanu3anys MeXINpeaMETHBIX CBA3E€H NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATHHA, Tak W
MOHSTUN, TPUHATHIX B OTJEIbHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TIOHATHUS: SIBJICHHE, HAay4YHBIM (DakT, TUIMOTE3a, TEOpUs,
3aKOH, aHAJIW3, CUHTE3, KiIacCHU(pUKAIusa, HAOIIOJACHHE, H3MEpPEHUE, IKCIICPUMEHT, MOJICIIb,
MOJIETTUPOBAHUE.



®usuka: Marepus, aTroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJa, IHEPreTHUECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHUE BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI,
€MHUILIBI U3MEPEHUSI, CKOPOCTh, IHEPTUS, Macca.

buonorus: knerka, opraHusM, 3KocucteMa, ouochepa, MeTaboIM3M, HACICICTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTpOo(HBIM THUN NUTaHUS, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIJIEBO/BI, XKUPHI, HYKJICHHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: mose3Hble NCKOMAaeMble, TOTINBO.

TexHoJIorHA: MUILEBbIE TPOIYKThI, OCHOBBI PAllMOHAIBLHOTO UTAHMSI, MOIOILIUE CPECTBA,
MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUHM.

Atom. CocTaB aTOMHBIX sjiep. XUMHYECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYecKHe YPOBHH M TOJAYPOBHU. ATOMHBIE
opourtanu. Krnaccudukanus XUMUYECKHX 3JEMEHTOB (s-, p-, d-, f-anemenTsl). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpOMTANsIM. OJIEKTPOHHBIE KOH(MUIypaly aTOMOB 3JEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHMM, 3JIEKTPOHHBIE
KOH(UTypauy HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogudeckas cucremMa XHMHMYECKUX dieMeHTOB J[.M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO0 3aKkoHa M llepmoguyeckoil CUCTEMBl XHUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMMH IPOCTBIX M CJIOXHBIX BEILECTB IO IpyIam U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

Xumuyeckas CBsi3b. BUIbl XHUMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJJIMYECKasl.
MexaHu3mbl 00pa30BaHMsI KOBAJEHTHOW CBSA3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIA. DHEeprus
U JUIMHA CBsA3H. [1ospHOCTE, HAIIPaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOU CBsA3H. KpaTHbIe
cBs3u. BogoponHas cBsA3b. MEXXMOIEKYISPHBIEC B3aUMOICUCTBUS.

BaneHTHOCTP M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HMX T€OMETPUYECKMM CTPOCHMEM (Ha IpHUMEpe COCIUHEHUH 3JIEMEHTOB BTOPOIO
nepuosa).

IIpencraBieHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMIUIEKCO00pa3oBaTeyb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeAauHeHud. [lonsatue o
KOOPAMHALIMOHHONW XUMUH.

BemecTtBa MOJEKYJISApPHOTO W HEMOJEKYJISIPHOTO CTpOeHUs. THIbl KpUCTAIIIMYECKUX
peméToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIx cucreMax. Mctunnbie pactBopsl. [IpeacraBienue o KOIITOUIHBIX
pactBopax. CrocoObl BbIpa)XEHUS KOHLIEHTpPAILlMM pacTBOPOB: MaccoBas JOJsl BEIIECTBA B
pacTBope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHblE M HEHACBHILIEHHBIE  PacTBOPBHI,
pactBopuMOCTh. KpHcTamioruaparsl.

Knaccugukamuss 1 HOMEHKIATypa HEOPTaHUYECKUX BEUIECTB. TpUBHAIIbHBIC Ha3BAHUS
OTJIENbHBIX NTPEACTABUTEIICH HEOPTaHUYECKUX BELIECTB.

Knaccugukanus XuMHUecKuX peakiuii B HEOPraHMUECKOM U OpraHu4ecKoil XUMHUU. 3aKOH
COXpaHEHHs MaccChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPALICHUS 3HEPTUU NPU XUMHUYECKHX
peakuusax. Temnosbie 3)(HEKTh XUMHUUECKHX peakluil. TepMOXUMHUECKUE YpaBHEHMUS.

CKopocTh XUMHUYECKON peaKIu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHbIE
U TeTepOreHHble peakuuu. Katanus u karanm3aTopsl.



OOpatumble © HeoOpaTUMble peakuud. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOrO paBHOBecHsA. DakTOphl, BIUSIOUIME HAa IOJOKEHHE XMMHUYECKOTO pPaBHOBECHS:
TeMIepaTypa, JaBlI€HHE M KOHIIEHTpAlMM BEIIEeCTB, ydacTBYIOUMX B peakuuu. [Ipuniun Jle
[Tarense.

OnexTtponutnyeckass jucconuanus. CunbHble W cialOble  31eKTposuThl.  CTeneHb
nuccormanuu. Cpefa BOJIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejao4yHas. BoaopoaHsiii
noka3zatensb (pH) pactBopa. ['unponus coneit. Peakiiuu nonHoro oomexa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okucieHus. OKucnurens u
BOCCTaHOBUTENb. lIporecchl OKHCIEHUS M BOCCTAHOBJICHMS. BakHeillne OKHCIUTENd U
BOCCTAaHOBUTENIU. MeTO/] 3JIeKTPOHHOTO OaslaHca. DIEKTPOIN3 PaCTBOPOB U PaCcI/IaBOB BEILIECTB.

OKCrepUMEHTAIbHbIE METOJIbl W3YYEHHs BEIIECTB M HUX NPEBpAIICHUN: pa3lioKeHHE
NEepOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJEIU KPHUCTAJUIMYECKUX PEIIETOK,
MpOBEJCHUE peakuuil HOHHOrO OOMEHa, OIpeleieHHe Cpellbl PacTBOPOB C IOMOIIbIO
WHUKATOPOB, U3yYEHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKiuu U
M0JIO’KEHNE XUMUYECKOTO paBHOBECHSI.

Heopranuveckass xumus.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuUMUYECKHX 3ieMeHToB JI..
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HUX aToMoB. (Duindeckue CBOMCTBA HEMETaJIOB.
AnnoTponusi HEMETauIoB (Ha pUMEpPE KUCIopoa, cephl, hochopa u yriepoaa).

Bogopon. Ilonyuenue, pusmnueckre U XUMUYECKHE CBOWCTBA: PEAKIMH C METaUIAMU U
HEMETaJlJIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ Mapubl. TOMINBHBIE 2JIEMEHTHI.

I"anorensl. Haxoxzaenue B mpupoje, crnocoObl MOIydYeHHs, PU3NYECKUE U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOAbl. BaxkHeNMe KHUCIOPOACOAEPKAIINE COCIUHEHUS TaJlOr€HOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMyYeHHsI rajioreHoB. [IpuMeHeHne rajioreHoB u
UX COCAUHEHUN.

Kucnopon, o3oH. JlabopaTopHble M HPOMBIIIIEHHBIE CHOCOOBI MOIYYEHHsI KUCIOPOAA.
®usnyeckue M XMMHUYECKHE CBOWCTBA W IPUMEHEHHME Kuciopojga M 030HA. OKcuabl U
MEPOKCHU/IBL.

Cepa. HaxoxxaeHue B mNpHUpone, CIOCOOBI TMONydeHUs, (U3MYECKHMEe U XUMHUYECKUe
cpoiictBa. CepoBogopon, cynbdunsl. Oxcuna cepbi(IV), okeun cepoi(VI). CepHucras u cepHas
KHCIOTBI M UX coir. OCOOCHHOCTHM CBOMCTB CEpHOM KHUCIOTHL. I[IpuMeHeHuwe cepsl U €€
COECIUHEHUN.

A3zoT. HaxoxneHue B Npupoje, CIOCOObI MOMydeHHUs, (U3MYecKHMe W XUMHUYECKUe
cBoiictBa. AMMMak, HUTpUAbL. Oxkcuabl azoTa. A30THCTas M a30THas KUCJIOTBl M HMX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IprMeHeHue a30Ta M ero COeAMHEHHU. A30THBIC
ynoOpeHusl.

®octhop. Haxoxnaenue B mpupoje, crnocoObl MONydeHHs, (U3NYECKHE M XUMUYECKUE
cBoiictBa. QPochuasl u ¢ochun. Oxcuapl (ocdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ocopueie ynodpeHusi.

Yrnepoa, HaxoXAeHHEe B mpupoae. AIoTponHble Moaudukamuu. Dusnueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BeHIECTB, oOpa3oBaHHBIX yriaepoaoMm. Okcun yraepoma(ll),
okcun yraepona(lV), yrombpHas kucimora U e€ conud. AKTUBUPOBAaHHBIA yroib, aicOpOLIHSL.
Oyiepensl, rpadeH, yriepogHble HaHOTPYOkH. IlpuMeHeHue MHpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUN.



Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOTydYeHHs, (U3HUecCKhe M XMUMHUYECKUe
cBorctBa. Okcua kpemuusi(IV), kpemHueBas kuciora, cuinkatel. [I[puMeHeHre KpeMHUsI U ero
coequHeHnil. CTEKI0, €ro MoJy4YeHHe, BUJIbI CTEKIIA.

[Tonoxxenne meramwioB B [leproanyeckoit cucteMe XUMHUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS SJIEKTPOHHBIX 000J0YeK aTOMOB MeTa/ioB. O0mue pu3ndeckiue CBONCTBAa METAJLIOB.
[Ipumenenne MetanoB B ObITY U TexHUKE. CIUIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUNA PsAJl  HanmpspDkeHuH MeTtauioB.  OOmme CcrnocoObl  TOTyYeHHs
METaJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPIUsl, 3aeKTpomMeTaiyprus. [lonsitue o koppo3uu
MeTais1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MeTauioB IA-rpynmel Ilepuonudeckoil cUCTEMBbl XMMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydyenue, Gpusnueckue U XMMUYECKUE CBOICTBa, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUI.

O6mas xapakrepuctrka MetaioB IIA-rpynmel [leprogudeckoil CUCTEMBI XMMHUYECKUX
BJIEMEHTOB. MarHuii W KaJblMi: TMoJlydyeHHe, (U3NYeCKHe U XHUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE TPOCTHIX BEIIECTB U UX coequHEHHH. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUsI.

AmoMuHUI: TIoNydyeHue, GU3NYeCKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHECHUU. AMQOTEepHBIE CBOWCTBA OKCHAA M THAPOKCUAA ATIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

OOmass xapakTepuctuka MeTauioB noOouHbix mnoarpymnmn (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

®du3nueckrue U XMMHUYECKHE CBOMCTBA XpoMa U ero coeAuHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTtsl U JUXpOMATbHI, UX OKUCIUTEIbHBIE CBOICTBA.
[Tonydyenue u npuMEHEHUE XpoMma.

duznyeckrue MW XUMHUYECKHME CBOMCTBAa MapraHiia M €ro coeauHeHuil. Baxueiimue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKUCJIUTEIbHbIE CBOMCTBA.

®du3nueckre 1 XMMUYECKHE CBOMCTBA XKelle3a U ero coegnHeHui. OKCHUIbI, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(Ill). [lonydenne u npuMeHeHUE kKeje3a U €ro CIIaBoB.

Pu3nYeCKUEe U XUMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyyenne nu npumeHenue
MeIU U €€ COCIMHEHUM.

[{uHK: monyyeHue, puU3NUECKre U XUMHUUYECKHEe CBOMCTBA. AM(OTEepHBIE CBOMCTBA OKCHAA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IMHKa U ero COeAMHEHU M.

OKCIEPUMEHTAIbHBIE METOJIbl H3Y4Y€HHUs BEHIECTB U MX MPEBPALICHUN: H3yYCHUE
00pa3loB HEMETaIOB, TOpeHHe cepbl, (ocdopa, xKenmeza, MarHusi B KHCIOPOJE, HM3y4YECHHE
KoJuleKuuu «MeTamibl M CIJIaBbl», B3aUMOJCHCTBHE ILIEJIOYHBIX M IIEJIOYHO3EMEIBHBIX
METAJIJIOB ¢ BOJAOH (BO3MOXXHO HCIOJB30BaHHE BUACOMATEPUATIOB), B3aMMOACHCTBHE IMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U LIEJI0Yel, KaUeCTBEHHbIE PEaKIIMM Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3AUMOACHCTBUE TUAPOKCHUIOB AIFOMHHUS U LIUHKA C
pacTBOpamMu KUCJIOT U LIEJIOYEH, pEIICHUE SKCIEPUMEHTANBHBIX 33/1ad 1Mo TeMaM «l ajoreHsn»,
«Cepa u e€ coeqHEHUD», «A30T U Pochop U ux coenUuHEeHUs», «MeTaIbl TTIaBHBIX MOATPYIIID,
«MeTtanibl MOOOYHBIX MOATPYIIID.

XuMHUSA U )KU3Hb.

Ponp xumum B o0OecriedeHun yCTOMYUBOTO Pa3BUTHs deoBedecTBa. [IOHITHE O HAydIHBIX
METO/JAaX IO3HAaHWS M METOJOJIOTMM HAay4yHOro uccienoBaHus. HaydHele mnpuHUHMIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINITIEHHBIE CITOCOOBI MOYYEHUsT BaKHEHIIINX
BEILECTB (Ha MpUMEpPE MPOU3BOJICTBA AMMHUAKA, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE



CIoCcOObI MOJTYYEHHs] METANIOB M CIUIABOB. XUMHYECKOE 3arps3HEHHE OKpY)KaroIlel Cpeasl U
ero nocyiencTsus. Posib XxuMuu B 00€CICUeHUH SHEPTeTUUECKOM 0€30MMacHOCTH.

XuMHus M 370pOBbE 4YenoBeka. JlekapcTBeHHble cpencTBa. IIpaBuna ucmosb30BaHUS
JIEKApCTBEHHBIX MPEnapaToB. Posib XUMHUK B pa3BUTUU MEIULIUHBI.

XuMUS MUIIA: OCHOBHBIE KOMITIOHEHTHI, MULIEBbIE T00aBKU. Poib XxumMuu B obecrieyeHun
NUILEBON OE30MTaCHOCTH.

Kocmernueckue u mapgroMmepHsie cpeactBa. beitoBas xumus. IlpaBuna GezomacHoro
UCIIOJIb30BaHUs NPENapaToB OBITOBOW XMMHUU B MIOBCEITHEBHON KU3HH.

XUMHUS B CTPOUTENIBCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03s1iicTBe. Opranndeckre 1 MUHEpaIbHbIE YI00peHHUS.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, Kpack, CTEKJIO, Kepamuka. MaTtepuaibl
JUIs1 3JIEKTpoHUKH. HaHnoTexHomoruu.

Pacuérnsbie 3anaun.

Pacuérel: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKlMU BEIIECTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB HMMEET MNpuUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA pEaKLUU, €CIM OJHO M3 BELIECTB JIAHO B BHUJE pacTBOpa C
OnpeAcNEéHHON MacCOBOM JOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOWM JOJM M MOJIIPHOMU
KOHLIEHTpAllMy BEIIECTBA B PacTBOPE, IOJIM BBIXOJA IPOAYKTAa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBA3H.

Peanusanus MeXIpeaMETHBIX CBS3€H MPH U3y4EHHH OOIIel M HEOpraHMYeCKOW XUMUU B
11 kyacce OCyIIECTBIIACTCS Yepe3 MUCIOIb30BAHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK Y MOHATHU, IPUHATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOIO IUKIIA.

OOue ecTeCTBEHHO-HAay4yHbIE TMOHATHUS: SIBJICHHWE, HAYYHbIM (akT, TUmoresa, Teopus,
3aKOH, aHajHW3, CHHTE3, KiIacCUpUKAIMs, TEePHOAUYHOCTh, HAOIIOJCHUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOACIIUPOBAHUE.

®usnka: marepus, MUKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOMbI, PAAMOaKTUBHOCTb, MOJIEKYJIA, HEPreTMUECKUIl YpOBEHb, BELIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, WJCATBHBIN Ta3, (UIUUECKUE BEIMYUHBI, EAMHUIIBI
MU3MEPEHHUs], CKOPOCTh, SJHEPTUs, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M, MaKpo- U
MHUKPOAJIEMEHTBI, OENKH, >KUPbI, YIJIEBObI, HYKIEUHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTOBOPOT BEILIECTB U IIOTOK YHEPTUU B SKOCUCTEMAX.

['eorpacdusi: MuHEpanbl, TOPHBIE TOPO/IBL, MTOJIE3HbIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHosorusa: XuMU4ecKasl IPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE MaTEPHUAIbL,
CEJIbCKOXO3SIUCTBEHHOE MPOU3BOJICTBO, THINEBAas IMPOMBIIIJICHHOCTh, (apMalieBTU4YeCcKas
IIPOMBIIIIIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX [IPEnaparos, IIPOU3BOCTBO
KOHCTPYKLMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA [TPOI'PAMMEI 110 XUMNWHN HA

YIJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CHCTEMHO-/IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHMHsS» Ha YPOBHE CpeJHero ooimero obpazoBaHus
BBIJICTICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYAIOIIUMHUCS POCCUMCKON TPaXKIaHCKOH
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;



HaIUYUE MOTHUBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYaroIIUXCS
PYKOBOJICTBOBATHCSl MPUHATHIMU B OOIIECTBE NpPaBWIAMH W HOPMAMH IOBEJACHUS; HAIMYHE
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIBTYpPbI; CIOCOOHOCTh CTaBUTh IEJIM U CTPOUTDH KUZHEHHBIE
IIJIaHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpeaMeTa «XUMHs» OTpaxaroT chOpMHUPOBAHHOCTh
OIbITa [TO3HABATEIIBHON U MPAKTUYECKOHN JEATENbHOCTH 00y4YaroluXcsl B MPOIECCE pealn3aluuu
00pa3zoBaTenbHON AEATETHHOCTH.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHHUS INpenMeTa «XUMUs» OTpaxaroT COPMHUPOBAHHOCTh
OTIbITa MO3HABATEILHON U MPAKTUYECKOM JeATENIbHOCTH 00y4YaloIuXCcs B MPOIecce peaan3anuu
00pa3oBaTeNbHON AEATENBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYarOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBAXKEHUS K
3aKOHY U ITPaBONOPSAJIKY;

IIPEJICTABICHUST O COLMAIBHBIX HOpPMax M IIpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPUECKOW AEATEIBHOCTH MPHU CO3JAHUHN YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOIO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEJUI0 OTEUECTBEHHOU
XUMUU;

YB)XEHUSI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M IMPAKTUUYECKOrO MPUIIOKEHUS
XUMHH, OCO3HAHUS TOTO, YTO JaHHble HAYKU €CThb pe3ylbTaT HAJUTENbHBIX HAOIIOJACHUM,
KPOIMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSTHHOTO TPyZa YYE€HbBIX U IPAKTUKOB;

UHTEpeCca M II03HABaTEJIbHBIX MOTHMBOB B IIOJIy4YEHHH U IMOCIEAYIOIIEM aHaJU3e
MH(OPMALIUH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OILICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

TFOTOBHOCTH OLICHHMBATh CBOE IOBEJEHUE MU IOCTYIKM CBOMX TOBAPUILEH C MO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

4) popMupoOBaHNS KYJIbTYPbI 310POBb:

NOHUMaHMA LEHHOCTEH 3J0pOBOTO M Oe3omacHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONrofieHHsT TPaBWJI OE30MacCHOTO OOpAIleHUs] ¢ BEUIECTBAMHU B OBITY, IMOBCETHEBHOM
JKU3HU, B TPYIOBOM J1€ATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPAaBHJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIINX 3JOPOBbIO U )KU3HU JIIOJCH;

OCO3HAHMS MOCJEACTBUI U HENPUSATHS BPEAHBIX MPUBBIYEK (YHMOTPEOJICHUS alKOTroJs,
HapKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKOW JESTEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JIEATEIBHOCTH;



YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIIEHUU MPAKTUYECKUX 3aJad COLMAJIbHOU
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJbl);

UHTEepeca K MPaKTUYECKOMY H3YYEHHIO MpOQeccHil pa3IudyHOro poja, B TOM 4YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHUs K TPYy, JIOISAM TPyJa U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYAIBHOW TpaeKTOpUHM 0Opa3oBaHus,
Oynyuieit mpodeccuu U peaan3alnuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U OTpeOHOCTEl 0011eCTBa;

6) 3K0JIOTMYEeCKOT0 BOCITUTAHUS

HKOJIOTHUECKH 11eTIECO00PAa3HOTO OTHOUICHUS K MPUPOJIE KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIe;

HNOHUMaHHMA INI00ATBHOTO XapakTepa KOJIOTHYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLMAIBHOM CpeIbl;

0CO3HaHMS HEOOXOJMMOCTH MCIOJIb30BAHUS TOCTH)KEHUI XUMMHU JJIs1 PeILICHHsI BOIIPOCOB
PaLMOHAIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS INEHCTBHM, NPHHOCAIIMX BpEJ OKPYKAIOLIEH MPUPOJHON cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJAroNpHUATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HAINPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HMMH B
MI03HABATEJIbHOM, KOMMYHUKATHBHOMN M COIIMAJIbHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IIPOTUBOCTOSITH UIE0JIOTMH XeMohoouu;

7) 1EHHOCTH HAYYHOI0 IO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
0O0I11eCTBEHHOH NMPaKTHKHY;

NOHMMAaHHUS CHELM(PUKA XUMUU KaK HayKHd, OCO3HaHUS €€ poiu B (POPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIIJICHHS, CO3aHNHU LEIOCTHOTO MPEACTABICHUS 00 OKpPYKAIOIIEeM
MHUpPE KAaK O €IMHCTBE IIPUPOJABI M 4YEIIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny npobeM COXpaHeHHs! TPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAYUMOCTH XWMHUH ISl COBPEMEHHOW LMBWIM3ALUU: B €&
T'YMaHUCTHYECKON HAIMPaBJICHHOCTH M Ba)XKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU
KYJIBTYpBI, B PEIIEHUH IN100aIbHBIX IPOOIEM YCTOHUMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MHUIIEBOH M HKOJOTMUECKOW Oe30MacHOCTH, B PA3BUTUHM MEIMILIMHBI,
00eCTieYeHNH YCIOBHH YCIIEIIHOTO TPY/Ia U SKOJIOTUYECKH KOM(POPTHOM JKU3HH KaXKJIOTO YIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTHM: IIOHMMAaHMsS CYIIHOCTHM METOJIOB II03HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIHOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMs SIBICHHH OKPYKAIOIMIEr0 MHUpa M MPOHCXOIAIINX B HEM H3MEHEHHH,
YMEHHUsI JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIs PEeLICHUs TpodiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYaLMSIX;

MHTepeca K O3HAHUIO, UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENpPEephIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO, K
AKTUBHOMY T[IOJIy4EHMIO HOBBIX 3HaHMM MO XMMHHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTIMU;



UHTEpeca K OCOOEHHOCTSM Tpyda B pa3nuuHbiXx chepax mpodeccHoHaTbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIE pe3yiabTaThl OCBOSHHUS MPOTpaMMbI MO XUMHUU Ha ypPOBHE CPEIHETO
o0mero o0pa3oBaHuUs BKIFOYAKOT:

3HAYUMBIC N7 (HOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCHUTUTHHAPHBIC
(MexXTpeaMeTHbIE) O0IeHayYHbIE TIOHSTHS, OTPaKaIoIKe 1eJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienuGUKy METOA0B MO3HAHUSA, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPTHsl, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEAOBaHNE, HAOMIOACHHE, U3MEPEHIE, YKCIIEPUMEHT U APYTHe);

YHUBEPCAIbHBIC y4aeOHbIE NENCTBUS (mo3HaBaTeNbHEIE, KOMMYHHKATHBHBIEC,
pETYJISATUBHBIE), oOecreunBapmme GOpMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COITMATPHOM KOMIIETCHITUH 00 yJarOIHXCs;

CIIOCOOHOCTh ~ OOYYAIOMIMXCSI  HMCIONBb30BaTh  OCBOEHHBIE  MEXIUCIHILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWUSA U YHUBEpCaJbHbIC Y4YeOHBbIC [EWCTBHUS B IO3HABATEILHOW U
COIMAJIbHOW MPAKTHUKE.

MeramnpeMeTHBIC PE3YJIbTaThl OTPaXAlOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YyUeOHBIMHU
MO3HABaTEeIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30BbI€ JIOTHYECKHUE €iCTBHS:

CaMOCTOSITENIbHO (DOpMYJIHpOBaTh U aKTyallMu3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh LENU JeATeTbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

UCIIONB30BaTh NPU OCBOCHUU 3HAHUW MPHEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHUI M yCTaHAaBIWMBAaTh WX B3aMMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIINE OHITHUS TSI O0BSICHEHUS OTJENBbHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCH(PUKAIINK BEIIECTB M XUMHUECKUX PEAKIIHIA;

YCTaHABIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MKy NU3Yy4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTMUECKUE pacCyX AeHUS (MHAYKTUBHBIC, JEIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS] B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYyIHpPOBATH
BBIBOJIBI U 3aKTIOUCHUS;

NPUMEHATh B TPOIECCE MO3HAHUS HCIOIb3yeMbIE B XUMHUHM CHUMBOJHYECKHUE (3HAKOBBIC)
MOJIEJIH, TPE0OPa30BhIBATH MOJICIBHBIC TIPECTABICHUS — XUMUYIECKHUI 3HAK (CHMBOJ) SJICMCHTA,
XuMudeckass (opmynia, ypaBHEHHE XHWMHUYECKOW pEaKIuH — TPU PEIICHHH YYeOHBIX
MO3HABATENIbHBIX U TMPAKTUYECKUX 3aj7a4, MPUMEHITh Ha3BAaHHBIC MOJCIBHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMHUECCKUX PEaKITHil.

2) 6a3oBbIe HCCIeA0BaTENbCKHUE JIeiicTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O IMO3HAHMS BEIICCTB U XUMHUYECKUX PEAKITHI;

dbopMynupoBaTh IENM W 3aJa4d  HWCCJICJAOBAHMS, WCIOJIb30BaTh IIOCTaBICHHBIE |
CaMOCTOSITEIIBHO C(OPMYTMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIHBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUJITAHUPOBAHUST M TIPOBEACHHS YYCHHUYECKUX
9KCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOAOM IMPOIECCa, CAMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (HOpMyIHpOBaTH OOOOIIEHHS W BBIBOJABI OTHOCUTEIBHO



JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKON HCCIeI0BaTeIbCKOM M MPOEKTHOM JesTeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTHUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ ungopmanueii:

OpUEHTHPOBATbCS B PA3IUYHbIX HCTOYHMKAaX HHGOpManuu (HAYYHO-IOMYJISIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBouyHblE THocoOusi, pecypcbl HHTepHera),
aHaM3UpOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHUJOB M (OPM MpPEACTaBICHUS, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOHCKE U O0TOOpe
UH(pOpMaLU, HeOOXOAMMOM JUI BBINOJIHEHHs Y4€OHbIX 3ajjau ONpeNesIEHHOIO TUIIA;

nproOpeTaTh OMNBIT UCHOJIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (OpMYy IpencTaBiIeHUs] HHPOpMauu (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KauyeCTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpOpMaLUel: MPUMEHATh MEXIpeIMEeTHbIe ((QU3MUECKUe M MaTeMaTU4YecKHe) 3HAaKH |
CUMBOJIBI, (popMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPECTBA HATJISIIHOCTH.

KoMMyHukaTHBHBIC YHHBepcaabHbIe y4eOHbIe 1eCTBHUSA:

3ajlaBaTh BOMPOCHI 10 CYLIECTBY 00CYXk/1aeMON TEMbI B XOJI€ JUaiora U/ UK JUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBHIIOTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN pe3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU BBIOJIHEHUH XUMHYECKOIO
SKCHEPUMEHTa, NPAKTUYECKOH paboThl MO HCCIIEOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3alyu y4yeOHOTO MpoeKTa, W (HOPMYyIUPOBATh BHIBOJBI MO pe3yjbTaTaM IMPOBEIEHHBIX
MCCJICIOBAHMM MMyTEM COTJIACOBAHUS MO3HIINI B XOJ€ OOCYKICHHUSI 1 0OMEHA MHEHUSIMHU.

PeryasiTuBHble yHUBepPcaJbHbIe YUeOHbIE 1eHCTBHSL:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYLIECTBIATh CBOIO IO3HABATENbHYIO JAEATENbHOCTb,
ompenenss e€ eI W 33Ja4d, KOHTPOJIHUPOBATh M MO MEpe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JEUCTBUN NPU BHITOJHEHUH Y4€OHBIX M HCCIIENOBATEeNIbCKUX 3ajad,
BbIOMpaTh Haubosee A3P(PEeKTUBHBIN CIIOCOO UX PEIIEHUs ¢ y4ETOM MOJTyYEHHUs] HOBBIX 3HAHUI O
BEIIECTBaX U XUMHUECKUX PEAKIIUsX;

OCYIIECTBJISATH CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CaMOaHalln3a U CaMOOLICHKHU.

NPEJMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl MO0 XMMUHU Ha yriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeJHEro oOuero oopa3oBaHMs BKJIIOYAIOT clienudpuuecKkue A y4eOHOro mpeamera
«XUMUsS» HayyHble 3HAHUS, YMEHHUS M CIOCOOBI NEHCTBUN MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJbI JEATEIBHOCTH MO MOJYUYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3IMYHBIX YUYEOHBIX CUTyalUsX, a TaKXKe B pPEalIbHbIX MXU3HEHHBIX CUTYaIMsX,
CBA3aHHBIX C XMMHEH. B mporpamme mo XMMHMM NPEAMETHBIE PE3YJIbTaThl MPEACTABIEHBI 10
rojlaM U3y4eHusl.

10 KJIACC
ITpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyeckast XUMHsD» OTPa)aroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHHH OPraHMYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 0OECIEUEHUN YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA B
pereHnu mpoOeM SKOJIOTHUYECKOW, DYHEPTreTUYECKON MU THIIEBON 0€30MacCHOCTH, B PAa3BUTHH
MEIMIMHBI, CO3JAaHUM HOBBIX MaTEpPHaJiOB, HOBBIX HCTOYHUKOB DJHEPIHM, B OOECIeUEeHUU
palMOHAJIBHOIO MPHPOJIONONIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOMLIEH KyJIbTyphl
YeNoBeKa, a TaKKe OHKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
MPUPOIHOM Ccpelie;

BIIAJICHAE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIYAET: OCHOBOIOJATAIOIINE
MOHATUA — XUMHYECKHH 3JIEMEHT, aToM, SAPO M JJIEKTPOHHAas 000J04yka aroma, s-, p-, d-
aTOMHBIE OpOMTa M, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToMa, TMOpPHAM3ALUS aTOMHBIX
opOuTaneil, MOH, MOJIEKyJla, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpHAas Macca, MOJIAPHBIM OO0BEM, YIIEPOAHBINH CKeNeT,
byHKIIMOHANbHAS TPYIa, pauKal, CTPYKTypHble (Gopmyisl (pa3BEpHYTHIE, COKpaIIEHHEBIE,
CKEJIETHBIC), M30MEpHUsl CTPYKTYpHas M IPOCTPAHCTBEHHAas (TeoMeTpuyecKas, ONTHYecKas),
M30MEPbI, TOMOJIOTUYECKUHN psJ, TOMOJIOTH, YIJIEBOJIOPOAbI, KHCIOPOA- M a30TCOoAepkKalliue
OpraHWYECKHUE COEIMHEHHS, MOHOMEp, IMOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCJIMHEHMS; TEOpUH, 3aKOHbI (nepuoauueckuil 3akoH JI. M. MenpneneeBa, Teopusi CTpOeHUs
oprannueckux BemecTB A. M. bByrmiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpPaHEHHsS W TPEBpPALICHMs] DSHEPrUUM NPHU XUMHUECKUX PpEeaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XWMHHM, MHUPOBO33PEHUECKHE 3HAHUsA, JIEKAIIUE B OCHOBE NOHUMAaHUS
IPUYMHHOCTU U CHCTEMHOCTH XHMHMYECKHMX SBJICHMH; IPEACTaBICHUS O MEXaHU3Max
XUMHUYECKMX peaklui, TEepMOJMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB U TPYIIl aTOMOB B MOJIEKyJlaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTrr, opueHTaHTsl | 1 I poxa); dakronmormdyeckne cCBeIeHHs O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301aCHOM MCIOIb30BAHNU BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAaKTUYECKON [1eATENbHOCTH YEJIOBEKAa, OOIIMX HAyYHbIX MPUHIMIAX XUMHUYECKOTO
NPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJA, IEpepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHUIA: BBISBIIATH XapaKTepHbIE MPU3HAKU MOHATUN, YCTAHABIINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
CBOWCTB OPraHMYECKHX COECTUHEHUM;

c(hopMUPOBAHHOCTb YMEHUM:

HCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY JJISI COCTABIIEHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUUYECKUX BEILIECTB;

COCTaBIISITh ypaBHEHUS XHUMHUYECKUMX pEaKUMd M pacKpbplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUi MOCPEICTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OanmaHca 3THX peakLUui, peakuuil HOHHOrO oOMeHa MyTEM COCTaBICHHMS WX IOJHBIX U
COKpaIlIEHHbIX MOHHBIX YPAaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OPraHWYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XUMHYECKOT0 U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABIUBAThH MPUHAICKHOCTh U3YYCHHBIX OpPraHUYeCKUX
BEIIECTB 0 X COCTaBY M CTPOCHHIO K OINpeAeIEHHOMY KIIacCy/TpyIIe COeIUHEHUH, 1aBaTh UM
Ha3BaHuA 1o cucremarndeckol HomeHknatype (IUPAC) u npuBoanuTh TpUBHAIBHBIE HAa3BaHUS
JUISL  OTAETbHBIX TNPEACTaBUTENEH OpPraHUYeCKUX BEIeCTB (PTUJICH, alEeTWIEeH, TOIYOJl,
[JIMLEPUH, STWICHIJINKONb, (eHos, (opmanbaerun, areTtanblerus, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEWHOBAs, NAJIbMUTHHOBAs KUCJIOTHI, TJIMLUH,
QJIaHUH, MaJIbTO3a, (PYKTO3a, AHWINH, TUBUHUIL, U30TPEH, XJIOPONIPEH, CTUPOI U APYTHE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACATh BHUJA XUMHUYECKOW CBS3M B OPraHUYECKHUX
COeMHEHUX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIAHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOXKEHHS TEOPUH CTPOCHHUS OPTaHUYECKHX
BemectB A. M. bytnepoBa miis 0oObICHEHHsI 3aBUCHMMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (U3HUECKue U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTaBUTENICH pa3TMUHBIX KJIACCOB OPTaHUYECKHUX BEIECTB:
QJIKAHOB, LUKJIOAIKAHOB, AJKEHOB, AJIKAJUEHOB, AJKUHOB, apOMAaTUYECKHUX YIJIEBOJIOPOJIOB,
CIMPTOB, AJIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3()UPOB, KUPOB,
HUTPOCOCTUHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, IU- U TIOJIMCAXapHIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HHMH YpPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHX Peakluil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYII;

c(OPMHPOBAHHOCTh yYMEHHUS IOATBEPXKJIaThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIMSIHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHHUKH YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOIHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOe NPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OPMHUPOBAHHOCTh BJAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOIax
NO3HAaHUS — HaONIONEHUM, W3MEPEHUH, MOJICIUPOBAHUM, SKCIIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUSI TPHUMEHSATh OCHOBHBIE  ONEpAallMd  MBICITUTEIHHON
NEeSITeIbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHME, O0OOIEHHE, CHCTEMAaTH3alWiO, BBISIBICHHE
IPUYMHHO-CIIECTBEHHBIX CBSI3€H — JUIsl N3y4€HUs CBOMCTB BELIECTB M XUMHUECKUX PEAKLINH;

c(OPMHPOBAHHOCTh YMEHUI: BBISABIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATHIMU U
NpPEACTABICHUSAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX TPEAMETOB il 0Oojiee OCO3HAHHOTO
NOHMMAaHMA CYIIHOCTH MaTepPHajJbHOTO €IMHCTBA MHpPA, WCIOJIH30BATH CHCTEMHBIC 3HAHUS II0
OpPraHUYECKOM XMMMHU AJIsi OOBACHEHHs U IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
HaY4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHI IO XUMHUYECKUM (opmynam u
YPaBHEHUSM XUMHUYECKUX PEaKLUi C HMCIOJIb30BaHMEM (PU3MUECKUX BEIUYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OpMyJbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJSIM
XUMHUYECKHX 3JIEMEHTOB, TPOAYKTaM CTOPaHUs, ITIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHM: MPOTHO3UPOBATH, AHAIN3UPOBATh U OLEHMBATH C MO3MLUI
HKOJIOTHUECKOM 0e30MacHOCTU IMOCEACTBUS OBITOBOM M IMPOU3BOJICTBEHHOH JESITENbHOCTU
4eJI0BEKa, CBA3aHHOM C mepepabOTKOI BeIIeCTB, HCIOJIb30BAaTh IOJIyYEHHbIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO TUIAHUPOBATh W MPOBOJIUTH XUMHUYECKUIN
9KCHEPUMEHT (TIOJTy4E€HUE U U3YYE€HUE CBOMCTB OpPraHMYECKHX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOAOPOAOB PA3JIMUYHBIX KJIACCOB U  KUCIOPOJCOJEPXKAIUX OPraHUYEeCKUX BEIIECTB,
pelIeHre OSKCIEePHUMEHTAIBHBIX 3a/Jad [0 PACMO3HABAHMIO OPTraHUYECKUX BEIIECTB) C
coOnrofeHeM IMpaBWwil  0e€30macHOro  oOpallleHuss C  BellecTBaMU M J1JaOOpaTOpHBIM
o0OopynoBanueM, (OpMyIHpOBaTh II€Jb MCCIEJOBAHUSA, MPEJICTABIATh B pPa3lIn4HON (opme
pe3yJbTaThl IKCIIEPUMEHTA, AaHATTU3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:



coOuo/1aTh MpaBUiia HKOJOTHYECKU LEJIecO00pa3HOro MOBEJIEHHUs B OBITY U TPYJOBOM
JIEATEIbHOCTH B LEJAX COXPAHEHUS CBOETO 310POBbs, OKPYKAIOIIEH INPUPOJHON Cpelbl H
JOCTH)KEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHMYECKOI'O JEUCTBHSA Ha JKUBBIC OPraHU3MBl ONPEACIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMbIc nokazateins [1/1K;

aHAM3UPOBATh  LEJECOOOPa3HOCTh  MPHUMEHEHHS  OPraHWYeCKHX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0J1b34;

c(OPMHUPOBAHHOCTh YMEHMA: OCYILIECTBIATH IeJICHANPABICHHBIH MOMCK XMMHUYECKOH
UHPOPMALIMU B PaA3IMUYHBIX HUCTOYHUKAX (HaydyHas M ydeOHO-HaydHas JUTepaTypa, CpeicTBa
mMaccoBoil uH(popmanuu, MHTEpHET M Jpyrue), KPUTHYECKH AaHAJIM3HPOBATH XUMHUYECKYIO
uHpopMaluio, nepepadbaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUHU C MOCTABJIEHHON yueOHOM
3aauei.

11 KIIACC

[IpenmetHsle pe3yibTaThl OCBOEHHMS Kypca «OOmas U HeopraHuyecKas XUMHD»
OTPaXKaKoT:

c(OPMHPOBAHHOCTD MPEJICTABICHUN: O MaTEpUAILHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
U IIO3HABACMOCTH SIBJICHUN IIPUPOABI, O MECTE U 3HAYCHUM XMMHMHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJi B 00ECIICUeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM HKOJOTHYECKOM,
HHEPreTUYeCKO M THILEBON O€30MacHOCTH, B pa3BUTHUM MEOUIMHBI, CO3JAHUU HOBBIX
MaTepHajoB,  HOBbIX  MCTOYHHUKOB  SHEprMHM, B  OOECHEUYEHHUH  PalMOHAIBHOIO
IPUPOAONOIL30BaHUS, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOILEH KYIbTYphI YEJIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON Cpeie;

BIIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAHHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJArarolIue
HOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbL, JIEKTPOHHAs 000JI0UKa aToMa, S-
, p-, d-aTomHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, THOpHIU3aIs
aTOMHBIX OpOuWTaNedl, HMOH, MOJEKYJla, BaJCHTHOCTh, OJJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCJIEHUS, XHMMMUecKas CBs3b (KOBaJEHTHAas, HWOHHAas, MeETaJlIM4yecKas, BOJOpPOJAHAs),
KPUCTAJUIMYECKAs DPEIIETKA, XUMHUYECKass peakuus, pacTBOP, IJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
JJIIEKTPOJIUTUYECKAsd  JUCCOLMALMSA, CTENEeHb JUCCOLMALMHM, BOJOPOAHBIM  IIOKA3aTellb,
OKHCIIUTEIh, BOCCTAHOBUTEIb, TEIUIOBOU 3(PPEKT XUMUUECKOH peakinu, CKOPOCTh XUMUIECKOH
peaKkuuy, XMMHUYECKOE DPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHsl DIEKTPOJIUTHYECKOU
quccoumanuu, nepuoauyeckui 3akoH J[.M. MenneneeBa, 3aKOH COXpAaHEHUS MAacChl BEILECTB,
3aKOH COXPAHEHHMs U NPEBPAILECHUs SHEPIMM IIPU XMMHYECKHX PEaKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XHUMHUU,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIUE B OCHOBE IOHUMAaHWS NPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKHUX SIBJICHUM; COBPEMECHHBIC IIPEICTABICHUSA O CTPOCHUU BEILECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM  YPOBHSX; IIPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEAKUUN, TEPMOAMHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEPHOCTAX MX
NPOTEKaHUs, O XHMHYECKOM DAaBHOBECHH, pacTBOpaXx MW  JHCIEPCHBIX  CHUCTEMAax;
(akTOJIOrMYecKre CBEJCHHUS O CBOWCTBAaX, COCTaBe, MOJyYeHUH U O€30M1acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M INPAKTHUYECKOW MEsITENbHOCTH YeJIOBEKa,
OOIIMX HAyYHBIX MPUHLIUIAX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE MPU3HAKU NOHITUN, YCTAHABIINBATh
UX B3aHMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIME IMOHSITHS IPHU ONUCAHUM HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;



c(hOpMUPOBAHHOCTh YMEHHS HCIIONB30BaTh XMMHUYECKYIO CHUMBOJHUKY JUIsl COCTABIICHUS
dbopMyNl BEMIECTB W ypPAaBHEHUH XWMUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKIIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIHHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEIEIISTh BAJIEHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
DIIEMEHTOB B COEJMHEHMSIX, BHJl XUMHUYECKOW CBSI3U (KOBaJleHTHAsl, MOHHAs, METaJlIn4yecKas,
BOJIOPOJIHAs ), TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHITH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMHYECKON CBSI3M U THUMA KPUCTANIMYECKOW PEemETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHHI: KIACCU(PUIMPOBATh: HEOPTaHUYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMH MO PA3JTUYHBIM MpHU3HAKaM (YHCIY U COCTaBYy pearupyrolmx
BEIIECTB, TEIUIOBOMY dS(QeKTy peaklud, H3MEHEHHUIO CTeNeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajl3aTopa M JPYrHe); CaMOCTOATEIbHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU JJIs1 KITACCU(PUKAIIUU U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHMSI PaCKpbIBaThb CMBICT Tiepuoauyeckoro 3akona JI. .
MenneneeBa W JEMOHCTPHPOBaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (PYHKILINY;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB M MOHOB
XMMHYECKHX DJIEMEHTOB MepBOro—4eTBéproro mnepuoaoB Ilepuomnueckoit cucremsr JI.W.
MeHnneneeBa, UCHOJb3Yys MOHATUSA «IHEPreTUYECKUE YPOBHM), «IHEPre€THUECKUE MOTYPOBHM,
«s-, p-, d-aromMHBIE OpOUTANH», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUS
aToMay; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX DJJIEMEHTOB M WX
COEMHEHM 10 riepuogaM u rpymmam [lepuoauueckoii cucremsl . 1. MeHnneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepuU30BaTh (OMUCHIBATh) OOIIUME XHUMHUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, IMOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSA3U
MEK/1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIyii MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHCa 3TUX peaKkluil; peakunuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuui
TUAPONIN3a; PEaKIHMil KOMILIeKcooOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB LMHKAa W
ATIOMUHUS);

c(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakuuii ¢ y4€TOM HX DSHEPreTHYECKUX XapaKTePUCTUK, XaApAaKTep HM3MEHEHHsS CKOPOCTH
XUMHUYECKON pPEeakiMu B 3aBUCHMOCTH OT Pa3iHuYHBIX (AKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHUYECKOT0 PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3aelcTBuid (mpuniun Jle laTtensbe);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XMMHUUECKHUE PEAKIIHNH, JIKAIINE B OCHOBE
MPOMBIIIUICHHOTO TOJYYEHUs CEepPHOM KHUCJIOTHI, aMMHaKa, OOIIMe Hay4YHbIC MPUHIIAITHI
XUMHYECKHX TPOU3BOJCTB; II€NECOO00Pa3HOCTh MPUMEHEHUS HEOPTaHWYECKUX BEIIEeCTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOI 3HAHHUI O METO/IaX HAYYHOTO MO3HAHUS SBICHUN
Opuposbl — HaOJMIOJEHHE, HU3MEpPEeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peajbHbli U
MBICIIEHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh ITH 3HaHUS MpHU
OKCIIEPUMEHTATHHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS] XHUMHUYECKHUX SIBIICHUH,
MMEIOLIMX MECTO B MPUPOJE, TPAKTHUECKON AEATEIIBHOCTH YE€JIOBEKA U B IOBCEITHEBHOM KU3HU;



c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSMU U
OpPEACTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TpPEAMETOB i 0Oojiee OCO3HAHHOTO
MOHUMAaHHUS MaTEPUATILHOTO €TUHCTBA MHPA;

c(hOpMUPOBAHHOCTh YMEHUS ITPOBOAUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUI «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALUsD»; MAacChl BEIECTBAa WIIM 00bEMa rasa
10 M3BECTHOMY KOJIMYECTBY BEILECTBA, MacCe WM 00BEMY OHOTO U3 YYAaCTBYIOIINX B PEAKLIUU
BELIECTB; TEIUIOBOTO 3(deKTa peakiuu; 3Ha4eHUs BOJIOPOAHOIO MOKa3aTels pacTBOPOB KUCIOT
U ILIenoYeil C M3BECTHOM CTENEHBI0 JUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEaKLMH, €CIU OJHO M3 MCXOAHBIX BELIECTB JJAHO B BHUJIE PACTBOPA C ONpPEACIIEHHON
MAacCOBOM JI0JIe pacTBOPEHHOTO BEIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH); IOIU
BBIXO/1a MMPOJYKTA peakuu; 0O0bEMHBIX OTHOLIECHU ra30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSTEIbHO TUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKUN
9KCIIEPUMEHT (MIPOBEICHUE peaKkluii HOHHOTO0 OOMeHa, OATBEPKIeHIEe KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPENIbl PACTBOPOB BEIIECTB C IOMOLIbIO MHIUKATOPOB,
U3Y4YE€HHUE BIUSHUS Pa3lIUYHBIX (PAKTOPOB HA CKOPOCTh XMMMYECKOH peaklMH, pelieHue
SKCIIEPUMEHTANBHBIX 337a4y Mo TemaMm «Metamibs» u «Hemeramnsy) ¢ coOnoaeHHeM MpaBHIl
Oe3omacHOro oOpaleHus ¢ BEIECTBAMU U JTAOOPAaTOPHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, TMPEICTABIATh B pa3IMYHOM (Qopme pe3ysibTaThl OSKCIEPUMEHTA,
aQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBUIa MOJIb30BAHUS XUMUUECKON MOCYAON U
71a00paTOpHBIM 000pYAOBaHHEM, OOpAIllEHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMHU
[0 BBIMOJIHEHUIO J1A0OPAaTOPHBIX XUMHYECKHX OIBITOB, HKOJOIMYECKU 1IE€JIeCO00pa3HOTo
NOBEJIEHUs B OBITY M TPYIOBOM JEATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 3/0pPOBbS,
OKpYKarollleil TPUPOJHOM Cpelbl M JOCTHXKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO ACMCTBMS HA JKUBBIE OPraHM3MBbl ONPEIEIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokaszatens [TJIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uHbOpMallMU B PA3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuu, MHTepHET M Jpyrue), KPUTHUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHpOpMaLHUIO, IepepadaTbiBaTh €€ W UCIOIb30BaTh B COOTBETCTBUH C IMOCTABICHHON y4eOHOU
3aadei.

TEMATHUHYECKOE INIAHUPOBAHUE
TemaTuueckoe IUIAHUPOBAHHME COCTABIIEHO C YYeTOM paboueil mporpaMMbl BOCIIUTAHHUS.
[ToreHuunan naHHOro y4eOHOro mIpeaMeTa OOECHeuMBaeT peaju3aldio CISAYIOUIMX LEIeBbIX
IPUOPUTETOB BocnuTaHus ooyqaromuxcs COO:
I{eneBbie OpUEHTUPBI PE3YIHTATOB BOCIIUTAHMS
1. I'paxx1aHCKO-IAaTPUOTUYECKOE BOCIIUTAHUE:

. 3HAIONIMI U JTIOOSIIUN CBOI MaJIyl0 POJMHY, CBOM Kpai, UMEIOIIUI MpeCTaBICHUE O
Ponune — Poccun, ee TeppuTopun, pacriooKeHUH;

. CO3HAIONIMKM MPUHAAJIEKHOCTh K CBOEMY Hapoay M K obOmHoctu rpaxaan Poccum,
MIPOSABIISAIONININ YBaKEHUE K CBOEMY U IPYTUM HApOJaM;

. MOHUMAIOIIUN CBOIO COMPUYACTHOCTH K MPOILIOMY, HACTOSIIIEMY M OyIylIeMy POJIHOTO
Kpas, ceoerd Pogunel — Poccun, Poccuiickoro rocynapcrsa;

. MOHUMAIOIMI 3HaYEHUE IPaKJaHCKUX CUMBOJIOB (rocyAapcTBEHHas cuMBoJinka Poccun,

CBOEr0 pEervuoHa), Mpa3JHUKOB, MECT MOYUTAHUS TIepoeB M 3amuUTHUKOB (OTeuecTsa,
MIPOSBIISAIONINI K HUIM YBaXKCHHE;

. MMEIOIINKA TepBOHAYAIbHBIC MPEICTABICHUS O MpaBaX U OTBETCTBEHHOCTH YE€IOBEKa B
oOmiecTBe, rpa)/JIaHCKUX IPaBax U 0053aHHOCTSX;



. NPUHUMAIOIIMK ydyacThe B >KM3HM Kjacca, o0IieoOpa3oBaTelbHONW OpraHu3alvd, B
JIOCTYITHOM 1O BO3PACTY COUMUAIBHO 3HAYUMOMU JIEATEIHLHOCTH.

2. JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

e YBAXAIOINKA JyXOBHO-HPABCTBEHHYIO KYJIBTYpY CBOEH CEMBH, CBOErO0 HAapoJa, CEMEHHBIE
LIEHHOCTH C YYETOM HallMOHAJIbHOM, pETMTHO3HON MPUHAIEKHOCTH;

e CO3HAIOMIMN LEHHOCTh KaXKAOW 4YEJOBEYECKOW >KU3HH, MPU3HAIOIINWA WHIWBUAYAIBHOCTh U
JOCTOMHCTBO Ka)KJI0TO YEIOBEKA;

e 10OpOXKENaTeIbHbIN, MPOSBISIONINN CONEPEKUBAHNE, TOTOBHOCTh OKa3bIBaTh ITOMOIIIb,
BBIPXKAIOUINI HENpUATHE TOBEACHUS, MPUUMHSIONEr0 (PU3NYECKU W MOpaJbHBIN Bpen
JIPYTHUM JIFOJSIM, YBXKAIOIIHUK CTapIlKX;

e YMEIOUIMKA OLEHMBATh MOCTYNKH C MO3UIMH HMX COOTBETCTBUS HPABCTBEHHBIM HOpPMaM,
OCO3HAIOUIUN OTBETCTBEHHOCTh 32 CBOM MOCTYIIKY;

e BJAJCIONIMI MPEACTABICHUSIMU O MHOTOOOPA3UM SI3BIKOBOTO U KYJIbTYPHOTO MPOCTPAHCTBA
Poccun, wumeromuii mepBOHAYAIbHBIC HABBIKM OOIICHHWS C JIIOJABMH pPa3HBIX HapOJIOB,
BEPOUCIIOBEIAHUN;

e CO3HAIOMIMK HPABCTBEHHYIO W ICTETUYECKYIO IIEHHOCTb JIUTEpPaTypbl, POJIHOrO SA3bIKA,
PYCCKOTO f3bIKa, IPOSIBIISIOLIMI HHTEPEC K YTEHUIO.

3. DcTeTHYeCcKOe BOCIIMTAHMUE:

CIOCOOHBIN BOCIPUHUMATh W YYBCTBOBATh MPEKpacHOe B OBITY, MPHUPOJIE, UCKYCCTBE,

TBOPYECTBE JIFOJEH;

. IIPOSIBIIAIOIIUN UHTEPEC U YBAXKEHUE K OTCUYECTBEHHOM M MHUPOBOM XYHOXKECTBEHHOU
KyJbTYpE;
. MPOSIBIIAIOIIUN CTPEMIICHUE K CaMOBBIPQKEHUIO B Pa3HbIX BHUJIAX XYJI0XKECTBEHHOMU

NesATETbHOCTH, UCKYCCTBE.
4. ®usuueckoe BoCnUTaHHE, (POPMHPOBAHUE KYIBTYphl 3J0POBbS W OMOIMOHAIBHOTO
Oyraromoy4aus:

. OepeXHO OTHOCSIIMICS K (PU3MUECKOMY 30POBBIO, COOJIIOIAIONINI OCHOBHBIC MpaBUiIa
30poBOro M Oe3omacHoro sl ce0s W JAPYyrux Jirojaer obOpaza KW3HH, B TOM YHUCIE B
MH(POPMALIMOHHOM Cpee;

. BJIQACIONIMI OCHOBHBLIMHM HAaBBIKAMH JIMYHOM U OOIIECTBEHHOM TI'MTMEHbI, 0E30IaCHOTO
MOBE/ICHUS B OBITY, IPUPO/IE, OOIIECTBE;

. OPUEHTUPOBAHHBI Ha (PHU3NYECKOE pa3BUTHE C YYETOM BO3MOXKHOCTEH 30POBBS,
3aHATUSA U3KYIBTYPOU U CIOPTOM;

. CO3HAIOLIMM M TPUHUMAIOLIMKA CBOIO MOJIOBYIO MPUHAIEKHOCTh, COOTBETCTBYIOIIUE €11
ncuXo(U3MIECKre U TIOBEICHICCKIE OCOOEHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BocniuTaHue:

e  CO3HAIONIMI IEHHOCTH TPYJA B )KU3HH YEJIOBEKA, CEMbH, OOIIECTRA;

e  MPOSBISIOIINKA YBAXEHUE K TPYAY, JIOIIM Tpy/a, OepekHOEe OTHOIIEHUE K pe3yJbTaTaM
TpyZAa, OTBETCTBEHHOE TIOTPEOIICHHIE;

e MPOSBISAIOIINNA UHTEPEC K Pa3HBIM Ipodeccusim;

e  VYUYACTBYIOIIMHA B pa3IUYHBIX BHJAX JOCTYIHOTO [0 BO3pacTy TpyAa, TPYAOBOH
JEATEIBHOCTH.

6. DKOJIOTHYECKOE BOCITUTAHHE:

e TOHHMAMOIIUN EHHOCTh MPUPOABI, 3aBHCHUMOCTH >KH3HH JIFOJCH OT MPUPOJIBI, BIUSHUE
JOJIeH Ha IPUPOY, OKPYKAIOIIYIO CPEy;

e TIPOSBISIONUN JTFOO0OBb W OEpEeKHOE OTHOIICHWE K TMPUPOJE, HEMPUSTHE ICHCTBHIA,
MIPUHOCSIIINX BPE MPUPOJIE, OCOOCHHO YKUBBIM CYIIECTBAM;

e BBIPAXKAIONIMI TOTOBHOCTH B CBOCH JEATEIBHOCTH MPHUACPKUBATHCS SKOIOTHICCKHX
HOPM.

7. LleHHOCTh Hay4YHOI'O IMO3HAHUS:

e BBIDQKAIOIIMK  TO3HAaBaTelIbHBIE  HMHTEPECHl, AKTHUBHOCTh,  JIOOO3HATENBHOCTH U



CaMOCTOSITENIbHOCTh B MIO3HAHUU, HHTEPEC U YBAKEHUE K HAYYHBIM 3HAHUSM, HAYKE;

e OOJafaOMMi  TEPBOHAYAJIBHBIMU IPEJICTABICHUAMH O NPUPOJIHBIX M  COLMAIBHBIX
00BEKTaX, MHOTooOpa3uu OOBEKTOB M SIBIEHUM NPUPOABI, CBSI3U KMBOH U HEXHBOI
MIPUPO/IbI, O HAYKE, HAyYHOM 3HaHUH;

e IMEIOIIMI NepBOHAYAIbHBIC HABBIKM HAOJIIOEHUH, CUCTEeMaTH3allud U OCMBICTICHHUS OIbITa

B €CTECTBEHHO-HAYYHOW U TYMaHUTApHOU 00J1aCTsIX 3HAHMUSL.
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[TPOTPAMME

ITPOBEPAEMBIE HA EI'D 11O XUMUWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJBHOM ITIPOT'PAMMBI CPEJTHEI'O

Kon
POBEPSEMOTO
TpeOOBaHUs

1

1.1

OBHIET'O OBPA3OBAHUA

IIpoBepsiembie TPeGOBaHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

BitageHue cucreMoi XMMHUYECKUX 3HAHUN, KOTOpPast BKIIIOYAET:

OCHOBOIIOJIAraroIIue MOHATUS (XMMHUYECKUM 3JI€MEHT, aTOM, U30TOIIbI, 3JEKTPOHHAs
oboymouka aroma, s§-, p-, d-DIEKTPOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE WU
BO30YXJIEHHOE COCTOSIHUE aToma, IOH, MOJIEKyIIa, BAJIEHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas CBs3b (G- M T-CBSA3b,
KpaTHBIE CBSI3M), TMOpUIM3alMsl aTOMHBIX OpOMTasel, KpUcTalInyecKas pelérka,
MOJIb, MOJISIPHAsi Macca, MOJIAPHBIM O00BEM, MOJSpHAs KOHLEHTpALUs, PAacTBOPbI
(UCTUHHBIE, IUCIEPCHBIE CHCTEMbl), KPHUCTAJIOTHJPATHI, YIJIEPOJIHBIH CKEJeT,
(GyHKIMOHAIbHAS TPYMIA, pajuKall, U30MEpbl, CTPYKTypHas (opmyna, H30MepHs
(cTpykTypHasi, reoMerpuyeckas (LIHMc-, TPAHCU30MEpHs), TOMOJOTHYECKHH psi,

TOMOJIOI'H, YIJICBOAOPOIBI, KHCJIOPOI- u a30TCoACpIKaIIUC COCAMHCHUA,



1.2

1.3

1.4

1.5

OMOJIOTUYECKH aKTUBHBIE BellecTBa (YriaeBOAb, )KUPHI, OETKH), MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE COCAMHEHUS, KPEKUHT, pUDOPMHUHT,
TUNIBI  XUMUYECKUX peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SHAOTEPMUYECKUE, PEAKIIM HOHHOTO 0OMEHa, TOMO- U TeTepOoreHHbIe, 00paTUMbIE U
HeoOpaTUMBbIE), PACTBOP, JJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHYECKAS
JIACCOIMAIMS, CTENEHb IUCCOIUAIMU, OKUCIUTENb, BOCCTAHOBHUTEIb, IJIEKTPOIIU3,

CKOpPOCTb XHUMHYSCKOM pE€aKun, XUMHYECKOE paBHOBCCI/Ie)

TEOPUH W 3aKOHBI (TEOPHs] XMMUYECKOTO0 CTPOCHUS OpraHWyecKux BemniecTB A.M.
Bytneposa, Teopus snexkrponuTuyecko auccomnuanuu, [lepuonnueckuit 3axkon .M.
MenpeneeBa, 3aKOH COXPAaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIINE B OCHOBE MOHUMAHHUS MPUYUMHHOCTHU
U CHUCTEMHOCTH XMMHYECKHUX SIBIICHHI, COBPEMEHHbIE NPEICTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX
MPEACTABICHUSI O MEXaHU3MaX XHMMHYECKUX pEaKlHil, TEePMOJAMHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HUX TMPOTEKaHHs, O XUMHUYECKOM pPaBHOBECHH,
JUCIIEPCHBIX CUCTEMaxX

(akTOJIOTUYECKUE CBEIECHUS O CBOMCTBAaX, COCTaBe, IOJyYE€HUU U O€30MaCHOM
MCIOJIb30BAaHUU Ba)KHEUIINX HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JeSTEIbHOCTH YeJI0OBEKa

oOIMe HaydHble TMPUHIUIB XAMHUYECKOTO TIPOM3BOACTBA (HA TpHUMEpe

MIPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHaKa, METaHOJIa, epepaboTKu HEPTH)

CdhopmupoBaHHOCTH YMEHHUIA BHISBIIATH:

2.1

2.2

3.1

XapaKTCPHbIC TIPU3HAKW W B3dUMOCBSA3b H3YUCHHBIX HOHHTHﬁ, MMPUMCHATH
COOTBCTCTBYIOIIHUC MMOHATHUA ITPU ONMMHUCAHUU CTPOCHUSA U CBOICTB HCOPTraHN4YCCKUX U

OpPraHUYECKUX BEUIECTB U UX MPEBpPALICHUI

B3aUMOCBSA3b XUMHUYECKMX 3HAHUM C TMOHATHAMU M TPEJCTABICHUAMH APYIHX
npeaIMeToB i 0ojieeé OCO3HAHHOTO TMOHMMAaHHUA M OOBSICHEHHS CYIIHOCTH
MaTepHaIbHOIO €IMHCTBA MUPA

CchopMupoBaHHOCTb YMEHUS HCIIOJIb30BATh:

HAaVMEHOBAHMS XUMUYECKNX COETMHEHUN MEXIYHAPOJAHOIO COK3a TEOPETUUECKON 1

HpHKJIaI[HOf/'I XUMHHU U TPUBUAJIBHBIC Ha3BaHU BCIICCTB, OTHOCAIINXCA K U3YyYCHHBIM

KJIacCaM OpTraHU4YCCKUX U HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

3.2

4.1

XMUMUYECKYI0 CHUMBOJHKY JUISI COCTaBJICHHS (OPMYJT HEOPraHWYECKHX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX)

(bopMyIT OpraHNYECKHX BEIIECTB
CdopMUpOBaHHOCTH YMEHHSI KIACCU(DUITUPOBATH:

HCOPraHNM4YCCKUEC BCHICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA W KPUTCPUU 1A



4.2

4.3

KJIaCCU(PHKAIMHT N3Y4aeMbIX XUMHIECKUX 00HEKTOB
OpraHUYeCKHUEe BEIIECTBA, CAMOCTOSITENIbHO BBHIOMpATh OCHOBAaHUS U KPUTEPUU IS
KJ1accu(UKAIMU U3y4aeMbIX XUMUYECKHX 00BEKTOB
M0 Pa3IMYHBIM TpU3HAKaM (YUCITY W COCTABY DPEArHpyOIIUX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, HW3MEHEHHIO CTENEHEW OKHUCICHUS DJEMEHTOB, OOpaTUMOCTH

pcakuuu, y49aCTruro KaTaJ'II/ISaTopa)

ChopmupoBaHHOCT, yYMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y>KIEHHOM COCTOSIHUM) U MOHOB XMMHUYECKUX 3JeMEHTOB 1 — 4
nepuonoB Ilepumommueckoit cucrembl .M. MenneneeBa W HX BaJICHTHBIE
BO3MOXXHOCTH,  MCIOJb3ysd MOHATUSA -, p-, d-dIEKTPOHHBIE  OpOUTaIH,

JHEPreTUYECKUE YPOBHU

ChopMuUpOBaHHOCTb yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB
XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COCTUHEHHUH 110 epHoaM U Tpyninam
ChopMUPOBaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XWMHUYECKUX pEaKIUi |

PAaCKpbIBATh X CYIIHOCTD:

7.1

OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MmoCcpcaACTBOM COCTaBJICHUA

QJICKTPOHHOI'O 0anaHca 3THX peaKHI/Iﬁ

7.2

7.3

8.1

8.2

YpPaBHEHUSI PEAKIMN pPA3JIUYHBIX THUIIOB; MOJHBIE W COKpAlIEHHBIC YpPaBHEHHS
peaxkiuii HOHHOTO OOMEHa, YYUThIBAsl YCIOBUS, MPU KOTOPBIX 3TU PEaKIHUU UAYT IO

KOHIIa

peakuuii  THOPOJW3a,  peakluil  KOMIUIeKcooOpa3oBaHHs  (Ha  mpumepe

THAPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUSA )
CdhopmupoBaHHOCTH YMEHHS MTOATBEPKIATH:

Ha KOHKPETHBIX IpHMEpax XapaKkTep 3aBUCUMOCTH PEAKIHMOHHOM CIIOCOOHOCTH
OpPraHUYECKUX COECAMHEHUN OT KPAaTHOCTH UM THIIA KOBAJEHTHOM CBS3H (G- U T-CBS3H),
B3aMMHOIO BIJIMSHHA AaTOMOB M TIpPyNI aTOMOB B MOJIEKylaX, a TaKxke OT

ocoOeHHOCTEH pean3anuu pasinIHbIX MEXaHU3MOB ITPOTCKAHU A peaKLII/II\/’I

XapaKTCPHBIC XUMHUYCCKUC CBOIMCTBA BEIISCTB COOTBCTCTBYIOIINMMHU SKCIICPUMCHTAMU

" 3aIlIMCsAIMHU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_lI/IP'I

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAaB U BaKHEHWIIME CBOICTBa
BEIECTB, MPUHAIICKAIMNX K ONPEISIICHHBIM KjaccaM W TPYIaM COCIUHEHUH
(TIpocThIe BemIecTBa, OKCUABI, THIPOKCH]IBI, COJIH; YTIIEBOJOPOBI, TPOCThIC I(DUPHI,
CHUPTHI, (DEHOJNBI, aNbIACTUIbI, KETOHBI, KapOOHOBBIE KUCIOTHI, CIOXKHBIC 3(UPHI,

JKUPBI, YTIIEBOIbI, AMHHBI, aMUHOKUCIIOTHI, OCIIKH )

10

CchopMupoBaHHOCTb YMEHHS IMPOBOAUTH PACUYETHI MO XMUMHUYECKHM (opmyliaM u

YPaBHCHUAM XUMHNYCCKUX peaKI_[I/Iﬁ C UCITIOJIb30BaHHUEM (bI/I3I/I‘IeCKI/IX BCJIIMYHH:

10.1

Macchl (00bEMa, KOIMYecTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIIA OJTHO U3 UCXOIHBIX



10.2
10.3
10.4
10.5

11

12

13

14

15

BEIIECTB JAaHO B BHUJIC PAacCTBOpa C OINPEAEIEHHOW MACCOBOM J0OJIEW PaCTBOPEHHOTO

BEIIECTBA WU IaHO B U30BITKE (MMEET MPUMECH)

MaccoBOW WM 00BEMHOM 10U, BBIXO/1A MPOAYKTa PEAKIIMU
TEIUIOBOTO (P QeKTa peakuuit

00BEMHBIX OTHOIIEHHI Ta30B

M0 HaXOXKACHUIO XUMUYECKOH (DOpMYIIbI BElIeCcTBa

Biagenue cucteMoil 3HaHUN O METOJAX HAY4YHOI'O IIO3HAHUS SIBICHUN IIPUPOMBI,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HAayKax W YMCHHME INPUMEHATh JTH 3HAHUA IIpU
AKCIIEPUMEHTAJIbHOM MCCIEAOBAaHUU BEIIECTB U JUISI OOBACHEHUS XUMHYECKHX
SBJICHUM, UMEIOIINX MECTO B IIPUPOJE, MPAKTUUECKON NESATEIBHOCTU YEJIOBEKA U B

MOBCEIHEBHOMN KU3HHU

C¢hopMHPOBAaHHOCTE YMEHHUSI TNPUMEHATh (UCIOJIB30BAaTh) 3HAHHUA O COCTAaBE U
CBOMCTBaX BEUIECTB U1 DKCIEPUMEHTAIBHON IPOBEPKU THUIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKaHUs XMMHYECKHX pPEAKIU U  MPOTHO3UPOBAHUSA
BO3MOKHOCTEH MX OCYILIECTBICHHS; CUCTEMHbIE XUMUYECKHE 3HAHUSI JJIs1 OOBSICHEHUS
U TPOTHO3UPOBAHMS SBJICHUM, HMEIOIIUX €CTECTBEHHOHAYYHYIO NPUPOLY; Ul

MMPHUHATHA I'PaMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTyalluAX, CBA3aHHLBIX C XAMUEH

ChopMupOBaHHOCTh YMEHUS TUIAHUPOBATH M MPOBOJAUTH XUMUUECKUH SKCIIEPUMEHT
(mony4yeHne W U3y4YE€HHE CBOMCTB HEOPraHMYECKHMX U OPraHWYeCKUX BEIIECTB,
KaueCTBEHHbIE peakuuu YTJIEBOJOPOOB pa3IUYHBIX KJIaCCOB u
KHUCJIOPOJICO/IEP)KAIMX OPraHWYECKUX BEIIECTB, PEIICHHWE SKCIEPUMEHTAIBHBIX
3aJa4 10 pacHo3HaBaHUIO HEOPraHMYECKMX W OPraHM4eCcKHX BEILECTB) C
COOJIIOJICHUEM TpaBHJI O€30MacHOr0 OOpallleHusl ¢ BEUIeCTBaMU U J1TaOOPaTOPHBIM
o0opynoBaHueM; (HopMyIHpOBaTh IEJIM UCCIEIOBAHUS; MIPEICTABIATh B Pa3IMUHOMN

(bopMe PE3YJIbTAThI SKCIICPUMCHTA, AHAJIU3UPOBATHL U OUCHUBATH UX JOCTOBCPHOCTDH

ChopmMupoBaHHOCTb YMEHHS OCYIIECTBIIATH IICJICHANIPABIICHHBIN MOUCK XUMUYECKOU
uHpOpMAIMK B PA3IMYHBIX MCTOYHMKAX (Hay4yHas W y4eOHO-HAay4yHas JUTEpaTypa,
cpencTBa MaccoBoil umH(poOpMaimu, ceTb MHTEepHEeT W Jpyrue), KPUTUYECKU
aHaJTM3UPOBaATh XUMHUUYECKYI0 MH(OpMalUIo, mepepadaThiBaTh €€ U HCIONIb30BaTh B

COOTBETCTBHUHM C TIOCTaBJIEHHON yueOHOM 3ajaueit

ChopmupoBaHHOCT, YMEHHSI POTHO3UPOBATh, AHAIU3UPOBATH M OIIEHUBATh
UHPOPMAIIMIO C TIO3UIUN 3KOJIOTHMYECKONW OE30MacHOCTH TOCICICTBUI OBITOBOH M
IPOU3BOJICTBEHHOMN JESTENbHOCTH YEJIOBEKAa, CBSA3aHHOW C MepepadOTKONM BEILECTB;
chOpMHUPOBAHHOCTh YMEHH OCO3HAaBaTh OMACHOCTh BO3JCHCTBHSI Ha JKHUBBIE
OpPraHu3MbI OHpe)IeJ'IéHHBIX BEUIECCTB, IIOHHMMAasA CMBICI II0OKa3aTeElIsd HpCJIGJ'IBHOfI
I[OHyCTI/IMOI\/II KOHICHTpAlM, U IOACHATHL Ha IpUMEpax CII0COOBI YMCHBIICHUA H

IIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACUCTBHS Ha OPraHU3M YEI0BEKa
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Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHMS

I  Teopernueckue OCHOBBI XMMUHU

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTpPOeHUs aroMa. PacmpeneneHue

9JIEKTPOHOB  TI0  JHEPreTHYeCKMM  YpoBHSAM. Kiaccupukamust XUMHYECKHX

1.1  snementoB. OCOOCHHOCTH CTPOCHUSI SHEPTETUYECKHX YpOBHEH aTtomoB (s-, p-, d-

SHCMCHTOB). OcHOBHOE W BOS6y>KI[éHHO€ COCTOsIHHUA AaTOMOB. 9HeKTp0HHa${

KoH(UTyparys aroMa. BaJleHTHBIC AIEKTPOHBI

[Tepuonuueckas cucrema xumudeckux syemeHToB .M. MenneneeBa. duznueckuii

cmeica [lepunognueckoro 3akona J[.M. Menneneesa. [IpnumHbl M1 3aKOHOMEPHOCTH

1.2 u3MeHEHHMS CBOWCTB D3JIEMEHTOB U HX CO€IUHEHUI IIO0 nepuoaamM H TrpylIam.

3aKOHOMepHOCTI/I B HU3MEHCHHUM CBOICTB MMpOCThIX  BCHICCTB, BOAOPOAHBIX

COCIMHEHHM, BHICIITUX OKCHJIOB U THAPOKCH]IOB

1.3 BaneHTHOCTb. DIIEKTPOOTPULIATETBHOCTD. CTENEHh OKHUCIICHHUS

Buapsl XuMHYECKOM CBS3U (KOBaJIeHTHa}I, HOHHas, MCTaJJINYCCKasd, BOI[OpOL[HaSI) u

1.4
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUA. THUIBI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKN

L5 Xumuueckas peakuus. Knaccudukanus XUMUYECKUX peakinii B HEOPraHMYECKOU U

OpPraHUYECKOM XUMUU. 3aKOH COXPaHEHUSI MacChl BELIECTB
1.6  Cxopoctb peakiyu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (HAaKTOPOB

1.7 Tennossie 3pdexTl XUMHUECKHUX peakiiuii. TepMOXUMHYECKHUE YPaBHCHUS

1.8
cocTtossHue xumudeckoro papHoBecus. [Ipunnun Jle [llarense

MeXaHuU3Mbl €€ o0pa3oBaHusA. MEXMOJEKYIsIpHbIE B3auMonaeHcTBHUsA. BemecTra

O6paTI/IMI>Ie PCaKInu. XuMmudgeckoe PaBHOBCCHUC. (DaKTopBI, BIUAOIIMC Ha

9J'IeKTpOJ'II/ITI/I‘lCCKa}I Jucconuanus. CunpHbele U cia0ble SJICKTPOJIUTHI. Cpena

1.9 BOAHBIX pacTBOpPOB  BCHICCTB: KHCJIAA, HeﬁTpaHBHaﬂ, mIcjio4yHas.

JIHcconuanuy. Peakiimyu HOHHOTO obMeHa

1.10
pactBopa

IMaapomms coneit. MonHoe mnpowmsBeneHue Boabl. Bomopomusii mokaszatens (pH)

CriocoObl BBIpaXKEHHs KOHILIEHTPALMM pPacTBOPOB: MaccoBasl N0 PacTBOPEHHOIO

1.11 BemectBa, MoJsipHasi KOHIIEHTpalus. HachlllleHHbIC W HEHACBIIICHHBIC PACTBOPEI,

PacCTBOPUMOCTE. KpI/ICTaJ'IJIOFI/II[paTBI

1.12
Pa3HbIM 3HAYCHHUEM pH MeTtoapl SJICKTPOHHOT'O Oamanca

1.13  Dnektponu3 pacTBOPOB M PACILIABOB COJIEHt

OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC pCaKkuu. IloBenenue BemiecTB B cpeaax ¢



OCHOBBI HEOPraHUYECKON XUMUU

2.1

2.2

2.3

24

2.5

3.1

Knaccudukanus HeopraHmueckux coenvHeHuid. HoMeHKIaTypa HEOpraHH4ecKux

BCIICCTB

XUMHYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpUM, Kalui, KaJlblUid, MarHuu,
QTIOMUHHUMA, IIMHK, XpOM, XKeJe30, MeIAb) U HX coenuHeHuid. OOmme CcrocoObl

MOJIYy4YCHUS MCTAJIJIOB

XUMUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAUIOB (TaJloreHOB, Cephbl, a30T1a, (ocdopa,
yriaepoia U KPpeMHHs) U UX COeIMHEHUH (OKCHIIOB, KHCIOPOJCOAEPKAIIUX KUCIOT,

BOJIOPOJHBIX COCTMHEHU )

I'enetmyeckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K Ppa3JINYHbIM

Kj1accaM

#H##Part#H# nenTudukannst HEOpraHMueckux coequHeHnid. KauecTBeHHbIE peakiuu

Ha HEOPTaHWYECKUE BEIIECTBA U MOHBI
OCHOBBI OPraHUYECKON XUMUU

OcCHOBHbIE OJIOKEHUSI TEOPUU XMMHUECKOTO CTPOCHHUSI OPraHMYECKUX COEIUHEHUM
AM. DbyrnepoBa. YTrIepoAHBI CKEIET OpraHM4eckol MoJieKynbl. KpaTHOCTh
XMMUYECKOH CBS3U. S- U p-CBS3U. sp3-, sp2-, sp-ruOpuaAn3aluu opouTaneil aToMOB
yriaepoja. 3aBUCUMOCTb CBOWCTB BEHIECTB OT XMMHUYECKOIO CTPOCHHUS MOJIEKYIL.

I'omonoru. I'omonoruueckuit psia. somepust u n3omepbl

32
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3.5

3.6

3.7

3.8

[Tonsitue o dynkuonansHoM rpymnmne. OpueHTarmonHbIe 23 ()EKTH 3aMecTUTeNeH

[IpencraBnenne o0 KiIacCUpHUKAIMM OpPraHMYECKUX BemlecTB. HomeHkiaTypa
OPraHMYECKUX COCAMHEHMH (CHUCTEeMaTH4ecKas) U TPUBHAIbHBICE HA3BAHMS

BaKHEUIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB

CBOGOI{HOpaI[I/IKaJ'ILHHﬁ U HOHHBIM MEXaHU3MBI pCaKmuu. Ilonsatue o HYKJ'IGO(i)I/IJ'IC 151

snexTpoduie. [IpaBuno MapkosHukoBa. [IpaBuno 3aiiuesa

Ankanpl. XUMHUYECKHE CBOWCTBA aJIKaHOB: TaJIOT€HUPOBAHHE, JETUAPUPOBAHUE,
TEPMHUUYECKOE Pa3I0KEHHE, KPeKUHT, W30Mepu3aius, ropenne. [lonydenne ankaHOB.
[{ukmoankanel. Crnenuduka CBONUCTB ITUKIOAIKAHOB C MajbiM pPa3MEpOM IHKIIA.

PeaKHI/II/I MPUCOCAUHCHHUA U paIUKAJIbBHOI'O 3aMCIICHUA

AnkeHbl. XWMHUYECKHE CBOWCTBA: PEAKIUU TNPHUCOCTUHEHUs (TaJOreHUpPOBAHUE,
r’MAPUPOBAHUEC, THAPOTAIOICHUPOBAHUC, FI/I,Z[paTaLII/ISI), TOpCHUA, OKHCIICHHUA U
nojaumepusanuu. [IpomeinienHbie u 71a00paTopHbIE CIOCOOBI MOTYYEHUS aJTKEHOB
Ankanuensl. XMMHMUYECKHE CBOWCTBAa aJIKaJIMEHOB: PEAKUUU IPUCOEIUHEHMS
(ruapupoBaHue, TallOTEHUPOBAaHUE), TOpeHHs U noiauMmepuszanuu. [lomyueHue
aJIKaIMeHOB

ANKHHBL. XHMHYECKHE CBOMCTBA: PCaKuu MPUCOCANHCHHA (raHOFeHI/IpOBaHI/Ie,

TUJIpUPOBAHKE, THUApPATALUS, THAPOTAIONCHUPOBAHWE) KaK CHOCO0 TIONYYCHHS



MNOJIMMEPOB M JAPYTMX TOJIE3HBIX NPOAYKTOB. Peakuum 3amemieHus. ['opeHue
AUETUJICHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM JUISl CBApKU U PE3KHU

MCTAaJIIIOB. HpI/IMCHeHI/Ie aliCcTUJICHa

3.9

Apenbl. XUMHUYECKHE CBOWCTBA OCH30IIa: PEaKIUU AJIEKTPOPUIBHOTO 3aMEIIeHUs,
npucoenuHeHus (THIpUpPOBaHKe, TaloTeHnpoBaHue). Peakius ropenns. OcoOeHHOCTH
XUMHYECKUX CBOMCTB Toiyosa. llomydyenuwe OeH3oma. OCOOCHHOCTH XUMHUYECKHUX
cBoicTB ctupona. [Tomumepuzanust ctupona. CriocoObl MONydyeHHs W NPUMEHEHUE

apoOMaTHUYECKUX YIJIEBOJOPOIOB

3.10

3.11

Crnuptel.  IlpenenbHble  OJHOATOMHBIE  CHOMPTHL. ~ XHMMHUYECKHME  CBOMCTBA:
B3aUMOJICHCTBUE C HATPHEM KaK CHOCOO YCTAaHOBJIEHUS HAJIMYUS THAPOKCOTPYIIIBI, C
raJloreHOBOJAOPOAAMU  Kak CIoco0 TMOJY4EeHUs pacTBOpUTENEH, BHYTPHU- U
MEKMOJIEKYJIsIpHasA aeruapartanus. Peakuusa ropenus. Ilomydenue 3TaHONa: peakuus
OpOXXEHHsI TIIFOKO3BI, THUApATalus OTHIEHA. OTWJICHIVIMKONb W TJIHLEPUH KaK

OpeaACTaBUTCIIN MMPEACIIbHBIX MHOT'OATOMHBIX CITMPTOB

denon. Xumudeckue cBoiicTBa (heHONa (peakluu ¢ HATpUEM, THAPOKCUIOM HATpus,

opomom). [Tonryuenue eHomna

3.12

3.13

3.14

3.15

Anbaeruapl. XUMHUYECKHE CBOWCTBA MPENENbHBIX albJIETUIOB: THAPUPOBAHUE;
Ka4eCTBEHHBIC peaKIMK Ha KapOOHUIBHYIO TPYIIY (PEaKIus «cepeOpsSHOro 3epKaiay,
B3anmoiericteue ¢ ruapokcuaom meau (II). IMomydeHwe mpenenbHBIX anbAeTHIOB:
OKHCJICHUC CHI/IpTOB, I I/IIIpaTaI_[I/ISI allcTUuJICHA. AI.[CTOH KakK HpeI[CTaBI/ITeHL KECTOHOB.

Oco0eHHOCTH peaKIi OKUCICHHS alleTOHa

Kap60HOBLIe KHACIOTBl. XHMHUYECKHE CBOMICTBa MNpEaACIbHBIX  OJHOOCHOBHBIX
Kap6OHOBI>IX kuciaoT. OCOOEHHOCTH XHMUYECKHX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HOJ’Iy‘ICHI/Ie MMpCACIbHBIX OAHOOCHOBHBIX Kap60HOBLIX KHCJIOT: OKHCJIICHHUC aJIKaHOB,
AJIKCHOB, IICPBUYHLIX CIIMPTOB, aJlbACTUI0B. Bricmue MMpEACIIbHBIC U HCOPCACIbHBIC

KapOOHOBBIE KUCTIOTHI

Crnoxnble 3¢upbl 1 )xupbl. CiocoObl MOTYyYEHUS CIOXKHBIX 3PupoB. OOPaTUMOCTD
peakiu sTepudurarmu. [IpuMeHeHMe CIOXHBIX 3(GUPOB B MHUILEBOH U
nmapproMepHON MPOMBIIIIEHHOCTH. JKUPBI KaK CI0XKHbBIE ()UPHI TIULEPHHA U BBICIINX
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBONCTBA JXUPOB: TMAPUPOBAHME, OKHUCIICHHE.
['uaponus, niM OMbUIEHHE, )KUPOB KaK CHOCOO MPOMBIIIJIECHHOTO MOJIy4eHHs COJeH

BBICHINX Kap6OHOBBIX KHCIIOT. MbLIA KaK COJIM BEICIIIHX Kap6OHOBbIX KHUCJIOT

XUMHYEeCKHe CBOWCTBA TIIIOKO3BI: PEaKIUH C y4acTUEM CIUPTOBBIX U alIbJCTHIHOM
rpynn M MOJOYHOKHCIOe Oposkenue. IlpuMeHeHue Triar0KO3bI, €€ 3HAUYCHUE B
)KU3HEAESATEIbHOCTH OpraHusma. Jucaxapuibl: caxaposa, MaJIbTO3a.
BoccranaBpnuBaromue W HEBOCCTaHABIMBAIOIIME  aucaxapuibl. [ wmponms
nucaxapunoB. Ilomucaxapuapl: kpaxman, TiuKoreH. CTpoeHHE MaKpOMOJEKYI

Kpaxmaja, I'"IMKOIr¢Ha 1 LECJUIIOJIO3bI. du3nyeckue CBONCTBA KpaxmaJjia U OCJITIOJIO3bI.



XHUMHYSCKHE CBOMCTBA Kpaxmaja: THUAPOJIN3, KauUCCTBCHHAA pCakKOusad C HWOAOM.
XHUMHYECKHE CBOMCTBA HOCJUTIOJIO3BL: THUAPOJIN3, ITOJYUYCHUC BCI)I/IpOB OCIJIFOJI03bI.

[ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMMHBI. AMUHBI KaK OpPraHMYECKHME OCHOBAHHUA: PEaKUHUHU C BOJOH, KHUCIOTaMH,
peakuusi TOpeHMs. AHWUIMH KakK [PEACTaBUTENb apOMAaTHYECKUX aMHHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBUE C KHCIOTaMH, OpOMHOM BOJOH,
OKHUCJICHHUC. HonyquI/Ie aAMHUHOB aHKI/IJII/IpOBaHI/ICM aMMHaKa WU BOCCTAHOBJICHUCM

HUTPOIIPOU3BOIHBIX YTIIEBOLOPOAOB

3.17

3.18

3.19

3.20

AMUHOKHUCIOTBI ¥ Oelku. AMHHOKHCIOTHI Kak amMQOTepHbIE OpPraHuYecKUe
coequHeHus. (OCHOBHBIE aMUHOKHCIOTHI, oOpa3ymoomue Oenku. XUMHYECKHe
CBOIcTBa O€JKOB: THIPOJN3, JACHATYpalus, KaueCTBEHHbIC (I[BETHBIEC) PEaKIMH Ha

OeJIKu

CtpoeHue U CTpYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKyl1. OCHOBHBIE CHOCOOBI IOJYyYEHUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI:
peaKiMy NoJIMMEpHU3alMy U MoJIMKoHAeHcanuu. Kitaccuduxanys BoJIOKOH
#H##Par#H#1 nenTndukanns opraHMuecKUX coeJMHeHU. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCliO3HABAHNUEC OPraHNYCCKUX BCIICCTB

I'eneTnyeckas cBA3b MCKAY KiIaCCaMU OpTaHUYCCKUX COE€TUHEHHUI

4.1

4.2

XUMUS U )KU3Hb

Xumus B HoBceAHEBHOM xu3HU. [IpaBuia 0e3omacHoii paboThl C €KUMH, TOPIOYUMHU

1 TOKCUYHBIMH BE€IICCTBAMU, CPEACTBaAMU OBITOBOM XMMUH

Xumus U 310poBbe. XUMHUSA B MEIMIMHE. XUMUSA U CEIbCKOE XO35AMCTBO. XHUMHUS B
MIPOMBIIIEHHOCTA. XUMUS U SHEPTeTHKA: MPUPOIHBIN M TOMYTHBIM He(DTSIHOHN Ta3bl,
ux cocraB M wucnoinp3oBaHue. CocraB Hedhtw M e€ mnepepaboTka (IMPUPOIHBIC

VCTOYHUKHU YTIIEBOJOPO/IOB)

4.3

4.4

XumMug W OAKOJIOrusA. XUMHUYECKOE 3arpsi3HEHUE OKpPYKAWEH Cpenbl W €ro
nocneacTeus. Oxpana tuapocdepsl, MOYBBI, atMocdepbl, GIopel U (GayHBl OT
XUMHUYECKoro 3arpssHeHus. [IpoOGrema 0TX0MOB U TOOOYHBIX TPOAYKTOB.

A.]'H)TepHaTI/IBHBIe HCTOYHHUKU SHEPTHUU

OOmue mpencTaBieHUs O MPOMBIIIICHHBIX CIOCO0aX TMOTYYSHHUs] XUMUYECKUX
BeIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIIOTHI). UépHas U IBETHAS
Metautyprusi. CTEKI0 M CWIMKAaTHAas MNPOMBINIIEHHOCTh. [IpoMblnieHHas

opranuueckas XuMusi. CoIpb€ JUIs1 OpraHn4ecKON MPOMBIIITIEHHOCTH

H#HH##Par### Tunpl pacu€THBIX 3a1a4

5.1

5.2

###Par###PacuéTbl Macchl BelleCTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY

BCIICCTBA, MaCCC UIN O6’béMy OIHOTO U3 YHAaCTBYIHOIINX B PCAKIINH BCUICCTB

###Par####Pacuérel TeruoBoro s dexra peakiuu
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###Par##HPacu€Tbl 00bEMHBIX OTHOILICHUH Ia30B MPU XUMUYECKUX PEAKIHIX

###Par##PacuéTel Maccel (00BEMa, KOTUYECTBA BEIIECTBA) MPOIYKTOB PEAKITUH,

>4 €CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 ###Par##PacuéTel MaccoBOU WM 0OBEMHOM JTOJIM BBIXO/1a IPOAYKTA PEAKITUN OT
" TEOpeTHUYECKH BO3MOXKHOIO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MIPOAYKTA PEAKIUH,
5.6  ecmu 0IHO U3 BEIIECTB JIaHO B BUE PACTBOPA C ONMpPEICAEHHON MacCOBOM J0JIei
pacTBOPEHHOTO BEIIECTBA
57 ###Par###Pacy€Thl C UCIIOJIB30BAaHUEM MOHITUH «MaccoBas A0JISH), «MOJISIpHas
' KOHIIEHTPALUs», «PaCTBOPUMOCTH)
###Par##HaxoxaeHne MOIeKyIsipHON (OPMYIIbI OPTaHUYECKOTO BEIIECTBA IO €ro
5.8  IUIOTHOCTH W MacCOBBIM JIOJISIM DJIEMEHTOB, BXOIAIIUX B €0 COCTAB, HIIH T10

IIPOAYKTaM CrOpaHus
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