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HHOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (enepalibHOM  00pazoBaTENbHON
nporpamMmbl cpeanero obmero obpazoanusa(®@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «Xumus» B 00pazoBaTelbHBIX opranuszauusx Poccuiickoit @enepanui,
pean3yIONMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3ButTus Bocniutanust B Poccuiickoit ®@enepanuu Ha niepuon 10 2025 roma» (Pacmopsbkenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJEHHOTO W3YYEHHS 3aHMMAeT BaXXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 0011€00pa30BaATEIEHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ui aJaNnTaldd MX K OBICTPO MEHSIOUIMMCSI YCJIOBUSAM >KM3HH B COLIMyME, a
TakKe Ui MPOJOJKeHHs OoOydeHHss B opraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS SBIISICTCS OJJHOU W3 MPUOPUTETHBIX JUCIHILTNH.

B nporpamMe mo xumuM Ha3HaueHHWE TpeAMeTa «XHUMHUS» TOJIydaeT IMOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUM C OCHOBomnosararomumu nosoxenuasmu Pr'oC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUsl U TpeOOBaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. (CBHIETENHCTBOM TOMY SIBISIIOTCSI CIIEAYIOIIME BBHITOIHIEMBIC
MPOTPaMMOM 110 XUMHUHU (YHKITUH:

o WH(POPMAIIMOHHO-METOINYECKasl, peaju3alust KOTOpoil oOecreuuBaeT TOITy4YEeHUE
NPECTaBICHUS O IIEeNSX, COAEP)KaHUM, OOIIel cTpaTernd OOy4YEeHHWs, BOCIIUTAHUS U Pa3BHTHUS
00yJaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO MPOopuIIs;

o OpTraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeAyCMaTPUBAET ONpeesieHHe: MPUHIIIIOB
CTPYKTYPUPOBAHHUS M TIOCTEIOBATEILHOCTH U3YUYEHHUS Y4eOHOT0 MaTepuana, KOJINYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAO0B K (POPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI W OIIGHKH 00pa30BaTEeNbHBIX JIOCTHKCHHN OOYyJaromuxcs B PaMKax HTOTOBOM
aTTecTanuy B GopMe eAHHOTO rOCyIapCTBEHHOTO IK3aMeHa M0 XHUMHH.

[Tporpamma asist yrioyOIEHHOTO U3YUEHUS XUMHH:

o yCTaHABJIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEpKaHKe, 00s3aTeTIbHOE IS U3YUCHHS B
paMKax OTAEIbHBIX MpoduiIeH, MpelycMaTpUBAEeT paclpe/ieieHue U CTPYKTYpUpPOBAaHUE €ro MO
KJlaccaM, OCHOBHBIM COJIEpKaTeTbHBIM JIMHHUSM/pa3iesiaM Kypca;

o naéT IPUMEPHOE paclipe/ielieHne y4eOHOro BPeMEHH, PeKOMEHYEeMOro Ul HU3Yy4eHUs
OTIENbHBIX TEM;

o npeJularaeT NpUMEpPHYIO MOC/IeA0BaTeIbHOCTh U3YUEHHUsT YUeOHOro MaTepuaa ¢ y4éTomMm
JIOTHKH MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX i MEKIIPEIMETHBIX CBS3CH;

o Ta€T METOAMYECKYI0 HWHTEepIpeTaluio Mejded W 3aady M3ydyeHHs IMpeaMera Ha
yrayOnEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHET0 OOIIEero
o0pa3oBaHMs, COJECPXKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMBI  CpeaHEro o0mero o6pa3oBaHusi (JTMYHOCTHBIX,



METaIpeIMETHBIX, MPEIMETHBIX), @ TAKXKE C YUETOM OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHBIX
JNEHCTBUI 00yJaronIerocst o OCBOSHUIO COJIEPKaHUs TIPeIMETa.

I[lo Bcem Ha3BaHHBIM NIO3UMLKAM B IporpaMMe IO XHMHHM MHPEIyCMOTpPEHa
MIPEEeMCTBEHHOCTh C OOy4YeHMEM XHMHUHU Ha YpOBHE OCHOBHOTO 00miero obOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISAIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BBIOOpa ero
BAPUATUBHOW COCTAaBIIAIONICH, KOTOpas JOHKHA ONPENETAThCS B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO MPOuIs OOyICHHS.

B coorBerctBUM ¢ KoHuenTyalbHbiMU TookeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriryOJIEHHOTO ypoBHEH B cucteme auddepeHnnpoBaHHOro o0ydeH s Ha
YPOBHE CpeJHEro o01iero oopa3oBaHus XMMHsI Ha YPOBHE YIiyOJIEHHOIO M3Y4YEHHUs HaIlpaBJIeH
Ha pealu3alui0 MPEEMCTBEHHOCTU C MOCIHEAYIOIIMM 3TalloOM IOJIY4YEHUS XHUMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax CpeaHero npodeccuoHaibHOro oopazoBanus. B aToii csizu
U3y4YEeHUE TIpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOlieHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli Mpopuiib 00y4eHHs], B TOM YHUCIIE C MEePCIEKTUBOM MOCIEIYIOMIETO MOTYYeHHS
XUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusix npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHONW MPOTrpaMMbl CpPeJHEro oOIIero oOpa3oBaHUs M3ydeHHE HpeaMeTa «XUMH»
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIIUTAHUS U COLMATIBHOTO Pa3BUTUS 00yJarOIUXCs,
Ha (OPMUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHBIX YMEHUH, YMEHUN paliiOHAIU3aH Y4eOHOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJIPEIMETHBINA XapaKTep.

CocrapnstomiuMu  npeamera «XUMHsS» Ha YpPOBHE YINIYOJEHHOTO H3YUEHHs SIBISIOTCA
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHNU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aly COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY NpuHATH nojoxeHuss GPI'OC COO o paznuuusx 06a30Boro u
yIIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoOByY copepxxanusi KypcoB «Opranudeckass xumus» U «OOmmas u HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. JTa CUCTEMa 3HAHUM IOJIy4aeT ONpPENENIEHHOE TEOPETUYECKOE
JIOTIOJTHEHWE, ~ TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQYUTENIBHOTO YBEIMYEHHS 00bEMa 3HAHMM O XHUMHUYECKHUX JJIEMEHTax U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHHs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, pacCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKONH KUHETHKHU U TEPMOJMHAMUKU. V3yueHue nepuoguiyeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBSACHIETCS C
TOYKU 3PEHHs] PHEPreTHUECKUX HM3MEHEHUH Npu e€ 0o0pa3oBaHMM M Pa3pYIICHUHU, a TaKXKe C
TOYKH 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU



CHOCOOHOCTH COEMHEHUH yHeIseTcs 0co00e BHUMaHUe BOmpocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIHid.

Oco0oe 3HaueHHEe MMEEeT TO, YTO Ha COJIEp:KaHHUE KYpCOB XUMHUH YIiayOJIEHHOTO YPOBHSA
M3YYEHHUS U1 KJIAcCOB ompeAenéHHOro mnpoduis (rIaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapaxkTep JIOMOJHEHUM K OOIIell cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npeaMmertsl. Tak, HampuMmep, B COAEp)KaHUU TpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTO
npoduist 0OJBIIIOE 3HAYECHUE OyIyT UMETh 3JIEMEHTH Y4eOHOTO Marepuaja Mo OOIIeH XHUMHH.
[Ipu u3yyeHuu mnpenMera B JAaHHOM Ccly4yae akLEHT OyJeT craeigaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MAacChl W OSHEPTHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U IPYTOE.

B T0 %€ BpeMs B cojiep)KaHUU MpeaMeTa ISl KIACCOB XMMHKO-OMOJIOTUYECKOT0 Mpodus
OoJbpIIM yAETBHBINA Bec OyleT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTB JJ1s1 00Jiee 00CTOSITEIbHOIO PACCMOTPEHUS XUMUYECKOW OpraHU3aluu KJIETKU Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JHMMU/bL, OEJKH, YTJIeBOMbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSA O COCTaBE M CBOWCTBAX MpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CILy’KaT OCHOBOM JIJIsl U3YY€HHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, IUIIEBAPEHUS.

B mnane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OTBITAa MPAKTUYECKOTO MPUMEHEHHUsI HayUYHbIX 3HAaHUHM H3y4eHHUe MpeIMeTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacteil «EcTecTBeHHO-HAayYHBIE TIPEIMETHI»,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYpay.

[Tpu u3yueHun ydeOHOro mpenmera «XHUMHs» Ha YrIyOJIEHHOM ypOBHE TaKkKe, KaKk Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, IPAKTUYECKON JEsITeNbHOCTH YeJIOBeKa U OJHOT0 U3
KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOlnE€HHOM YpPOBHE M3Yy4eHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1enel, Kak:

. (dbopMHpoBaHKE NMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SBJICHUN MPUPOABI, O MECTE XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M eé
BeJylleil poiu B 00€CleYeHUH YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA: B PEIICHUU MpobdiieM
HKOJIOTMYECKOM, SHEPreTHUECKON U MUIIEBONW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaTepHalioB, HOBBIX HCTOYHHMKOB DJHEPIUH, B O0O0ECHEUEHUH paIMOHAIBHOTO
IPUPOIONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YelIOBEKa, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

. OCBOGHHME CHUCTEMBbl 3HAHMH, JISKAIIUX B OCHOBE XMMHUYECKOH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHIaMEHTAIbHBIX TOHSATHHA, 3aKOHOB U TEOPUN XUMHH,
COBPEMEHHBIX MPEJCTAaBICHUNA O CTPOEHUM BEIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUYECKHX PEaKIHUid, O XMMHYECKOM PaBHOBECHH, PAaCTBOPaX U TUCIICPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO MPOU3BOJCTBA;

. dbopMupoBaHre y OOydYarolmUXCs OCO3HAHHOTO TIOHUMAaHHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUS KIIOYEBBIX HAEH U MpobiieM COBpEeMEHHOU



XUMHHU, I8 OOBSICHEHUS W NPOTHO3HPOBAHUS SIBJICHHUH, HMEIOIIUX €CTECTBEHHO-HAYyYHYIO
IPUPOY; TPAMOTHOTO PEIICHHs IPoOIeM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIHM3a U
OLICHKH C TIO3MIIMHA KOJIOTUYECKON O€30MacHOCTH MOCIIEACTBUI OBITOBOM M MPOU3BOJCTBEHHON
NESTEIIbHOCTH YeJOBEeKa, CBS3aHHOM C XHWMHUYECKUM MPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepadoOTKOM BEUIECTB;

o yrayOjeHue TMpeACTaBIeHUH O HAayYHbIX METOJax IO3HAHMS, HEOOXOIUMBIX IS
MPHOOPETEHUSI YMEHUH OPUEHTHUPOBATHCS B MUPE BEIICCTB U O0BICHEHUSI XUMHUECKUX SIBIICHUM,
UMEIOIMX MECTO B MPHUPO/JIE, B IPAKTUYECKOMN EATEILHOCTH U TOBCETHEBHOM KU3HU.

B nnane peanuzanuu nepBoovepeIHbIX BOCIIUTATENBHBIX U PA3BUBAIOIINX (DYHKIIUH LEIOCTHON
CUCTEMBI CpelHero oluiero oOpa3oBaHus MpPU W3YYEHUHU MpeaMeTa «XUMH» Ha yriyOoJIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE IIeNTU U 33]a9H, KaK:

o BOCIHUTaHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPHUPOJIBI, YBAKEHUS K MPOIECCY
TBOpYECTBA B 00JIACTH TEOPETHUECKUX M MPHUKIIAIHBIX HCCICIOBAHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

o pa3BUTHE MOTHMBAIMM K OOYYEHHUIO M TO3HAHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHHUIO HA OCHOBE YCBOEHHUS 00I[€UEI0OBEUECKUX [IEHHOCTEH;

o pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, (OPMUPOBAHUE y HUX CO3HATENBHOTO OTHOIIEHUS K CaMOOOPa30BaHHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEIIHON Mpo¢eCCHOHAIbHOW M OOIIECTBEHHOMN
NeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3JI0OPOBBIO U TOTPEOHOCTH B 3A0POBOM
o0pase K13HH;

o dbopMHpOBaHWE YMEHHH H HAaBBIKOB Pa3yMHOTO TPHUPOJOIONB30BAHUS, pPa3BUTHE
AKOJIOTUYECKON KYJIbTYphl, MPUOOPETEHHE ONbITa OOIIECTBEHHO-TIONIE3HON HSKOJIOTHUUECKON
JESTEIbHOCTH.

OO61ee 9ucIoO 4acoB, MPEIYCMOTPEHHBIX JJISl MU3YUYEHUs XUMUU Ha yIIIyOJIEHHOM ypOBHE
cpennero obmiero oOpaszoBanwus, coctaBisieT 204 dacoB: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

Pabouas nporpamma cpopmMupoBana ¢ y4éTom padoueii nporpaMMbl BOCIUTAHUSA:

- YCTaHOBJICHHE JOBEPUTEIHHBIX OTHOIICHWH MEXAy YYHTEIeM U €ro Y4YeHHKaMH,
CIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPUSITHIO y4YalIUMHCS TpeOoBaHMI W MpochO y4HTes,
MPUBJICYCHUIO WX BHHUMaHUs K 0O0CyXkJaeMoil Ha ypoke WH(OpMAalU{, aKTUBU3AIMMHU HUX
MO3HABATEIILHON 1eATeIHHOCTH;

- TOOYX/IeHUE NIKOJIFHUKOB COOJIIO/IaTh HA YPOKE OOUICTIPHHSITHIE HOPMBI TIOBE/ICHUS, MTPaBHiIa
oOuieHust co crapmiuMu (YYUTeNsIMU) U CBEPCTHHUKAMH (LIKOJIbHUKAMM), TPUHILIUIBI y4eOHOM
JTUCITUTLIMHBI U CAMOOPTaHU3AIINY;

- TPUBICYCHHE BHUMAHHS MIKOJFHUKOB K IIEHHOCTHOMY acCleKTy H3Yy4aeMbIX Ha YpOKax
SBJICHUM, OpraHM3ais WX paboThl ¢ TMOJIy4yaeMOW Ha YpPOKE COIMHAIBHO 3 3HAYUMOU
uHpOpManrell — HHUIIMUPOBAHUE €€ OOCYKICHHS, BBHICKa3bIBaHUS yUAITUMICS CBOETO MHEHUS
0 €€ MOBOJY, BBIPaOOTKH CBOETO K HEll OTHOIICHUS;

- HCIIOJIb30BaHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJepKaHus Y4eOHOro ImpeaMeTra depes
JEMOHCTpALMIO JETAM IPUMEPOB OTBETCTBEHHOI'O, TPAXIAHCKOTO MOBEACHHUS, MPOSBICHUS
YEJIOBEKOIIOOMS U TIOOPOCEPICUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX TEKCTOB JJIS YTCHHSI,
3a/1a4 JUIsl pelIeHust, MPOOJIEMHBIX CUTYaIlUi it 00CYKIEHUS B KJ1acce;



- NMPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX (HOpPM PabOThHI YyHAIIMXCS: MHTEUICKTYalbHBIX TP,
CTUMYJIMPYIOUIMX I103HABATEJIbHYI0 MOTHBALIMIO IIKOJIBHHUKOB; JUCKYCCHM, KOTOpBIE JaroT
y4aluMcsi BO3MOXHOCTh IPUOOPECTH OIBIT BEIAECHUS KOHCTPYKTHBHOIO JAMANOra; rpynioBOH
paboTel win paboOTbl B Mapax, KOTOpble YdaT IIKOJbHUKOB KOMAaHJHOH palore u
B3aMMOJIEHCTBUIO C IPYTUMHU JIETbMU;
- BKJIIOYEHHE B YPOK UIPOBBIX MPOLENYP, KOTOPhIE TOMOTAIOT MOJAEPKATh MOTUBALIMIO AE€TEN K
NOJYYECHUIO 3HAHWH, HANaXUBAHUIO IIO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLICHMH B KJIacce,
IIOMOTAIOT YCTAHOBJIEHUIO 100pOXkKeIaTeIbHOU aTMOC(Ephl BO BpEMsI YPOKa;
- opraHuzauus wmedcTBa MOTUBHUPOBAHHBIX U 3PYJUPOBAHHBIX YYalUXCAd HAL MX
HEYCIEBAIOIMMU OJIHOKJIACCHUKAMM, MAAIOIIEr0 IIKOJbHUKAM COLIMAJIBHO 3HAYUMBIA OIMBIT
COTPYJIHUYECTBA U B3aUMHON IIOMOIIIY;
- WHUIUMPOBAHUE M MOJJEPXKKA HMCCIEI0BATENbCKON AEATENbHOCTU IIKOJIBHUKOB B PaMKax
peanu3aly MMU WHAMBUIYAIbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX IPOEKTOB, YTO JacT
MIKOJbHUKAM BO3MOKHOCTH MPHUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUS TEOPETUYECKON
npo0JIeMbl, HaBBIK TE€HEPUPOBAaHUS M O(OPMIICHUSI COOCTBEHHBIX MJEH, HABBIK YBKUTEIHLHOTO
OTHOILEHHSI K YyXUM HaesM, 4 opopMIIEHHBIM B paboTax APYrMX HcCienoBaTelel, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS NE€pe]] ayAUuTOpuell, apryMeHTUPOBAaHUs U OTCTauBaHUS CBOEH TOUKU
3pEHUS.

Hcnionb3yembie yueOHbIE TOCOOUS
- Xumus. 10 knace: yrnyonénnsiii yposens/ B.B.Epemun, H.E. Ky3pmenko, B.1. Tepenun, A.A.
HAposnos, B.B.JIynun; nox pen. B.B. JIyauna.- M.: IIpocsemenue, 2021;
- Xumus. Yrinyonennslii yposenb. 11 kmacc/ B.B.Epemun, H.E. Ky3smenko, A.A. [Ipo3nos,
B.B.JIynun — M.: Jlpoda, 2016



COJAEP/KAHUE YYEBHOI'O ITPEJIMETA
10 KJIIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAU€HWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pasuu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa yIJepoJa: OCHOBHOE WU BO30YKIEHHOE COCTOSHHSL.
BanenTHble BO3MOXKHOCTH atoma yriepoga. XUMUYecKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsI KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIBI NepeKpbIBaHUS aTOMHBIX OpOUTAJIeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
opranuveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoenust opraHudeckux coenuHeHuii A.M. bytinepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYI. 3HAaUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUH.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpyKTypHas,
NPOCTPAHCTBEHHAs. JJEKTPOHHBIE OJ(PQPEKTHl B MOJEKYlIaX OPraHMYECKUX COEAMHEHHH
(MHIyKTUBHBIA U M€30MEPHBIN 3P PeKThI).

[TpencraBienue o knaccudukanuu opraHudeckux seuiecTs. [loHsTre o QyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTACIBHBIX MPEACTABUTEIICH.

OcoOenHoct W Kiaccuukamuss  OopraHmdyeckux  peakuuil.  OKHCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METO/BI M3YyYEHHUS BEIIECTB M MX IPEBPAILICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaTepuajiaMHM Ha MX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxanbl. ['oMonornueckuit psj ajnkaHoB, oOmmiast Gopmyrna, HOMEHKJIATypa U HU30MEpHs.
DIIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AlIKAaHOB, SP°-THOPHIM3AIMS aTOMHBIX
opburaneit yrieposa, 6-cBs3b. OU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKIU3aliy, THPOJIM3a, KpeKuHra, ropeHus. IlpeacraBneHue o MexaHM3ME peakuui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOINAH, IUKIOOyTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Ankensl. ['oMon0rHuecKuii psit aakeHoB, oomas GpopMmya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY/ ATKEHOB, SP°-THOPHIM3AIMsS ATOMHBIX OpOHTaeit
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIHUM MPUCOCAMHEHHUS, 3aMEUICHUS B O-



IIOJIOKEHUE IIpU JBOWHON CBSA3M, NOJMMeEpU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiiuy Ha ABOHHYIO CBsi3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHHUE aJTKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOIO CTPOEHUS U XMMHUYECKMX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus cONnpsKEHHBIX JUEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunsl. 'oMonornyeckuil psj aakuHoB, oOmas ¢GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-TUOpHAM3ALUS aTOMHBIX
opbutaneit yriepona. du3nMUEcKHE CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEaKIUU
NPUCOEANHEHUS, AUMEPU3alluu U TPUMEpHU3aluy, OKUciaeHHs. KucaoTHble CBOICTBA ajIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CIoCOObBI
IIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'omonornyeckuit psii apeHoB, obas popmyina,
HOMEHKJIaTypa U U30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30J1a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKlIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE U YIJIEBOJOPOJHOM paJMKalle, PEaKLUU MPHCOEIUHEHHUS,
OKHCIIEeHHE roMoJoroB Oen3ona. Ilpeacrasinenue 06 opueHTHpYIOLIEM IeHCTBUN 3aMecTuTeNei
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJOB, KapOOKCHUIBHOH, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzarust  ctuposna.  CrocoObl  MONy4eHMS W NPUMEHEHHE  apoMaTHYeCKHX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. IlonmytHsle HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaenue. KaMmeHHbIM
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu He(THU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTalIUTUYeCKui), puopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, HX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOECHHE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJAOPOJIOB. Peakuuu 3aMenieHus
raJJoreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHAAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOIO pacTBopa IWIEnNo4d. Bzanmopeiicteue
JUTaJIOTEHAIKAHOB C MarHueM M LMHKOM. [IoHSATHE O METalIoOpraHMYecKUX COEAMHEHMSIX.
Hcnonp30BaHre TajlOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHs BEIIECTB M UX IPEBpAIICHUN: H3ydEHUE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIUil
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHON WIIM MOAHOW BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJEICTBHE aleTWIEHAa ¢ aMMHAuyHbIM pPAacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHapyXEeHHE YyIiiepoa W BOJIOpOJAa B OPraHMYECKUX BEIIEeCTBax,
MOJIyYeHUE ATHJIEHA W H3y4YeHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuuamu «HedTte» u
«Yromp», ¢ oOpa3mamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOJHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs.

[IpenensHble OonHOAaTOMHBbIE cnUpThl. CTpoeHHE MOJIEKyNd (Ha NpuUMepe MeTaHosla U
stanosa). ['omonornueckuii psan, odmas Gopmyia, u3oMepusi, HOMEHKJIATypa U Kiaccu(ukaius.
@u3nyecKkue CBOICTBAa NPEAENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBsI3M Mexay



MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHME CBOMCTBAa: pEaKkLUMM 3aMELICHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMHU KuciaoTaMu. KauecTBeHHas
peakuys Ha OJIHOATOMHBIE CHUPTHI. [[eficTBHE 3TaHOJIa U METAaHOJa Ha OpPraHU3M YeJIOBEKa.
CrniocoOblI MoTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upsl, HOMEHKIIATypa U u3omepus. OcoOeHHOCTH (PU3MUECKUX U XUMUYCCKUX
CBOJNCTB.

MHOroaromMHble CHUPTHI — 3TWICHIVIMKOAb U INIHLEpUH. DPU3NYECKHE U XUMUYECKHE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuuii HyKiIeo(uIbHOro 3amenieHus. JleiicTBre Ha opranu3M denoBeka. CrocoObl MoTydeHus
U IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYIIbI, B3aUMHOE BIMSIHHE THIPOKCOTPYIIBI U OEH30JIBHOTO sifipa.
Ouznyeckue cBoicTBa (penoma. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHorna. KadecTBeHHbIE
peakuun Ha ¢eHon. ToxcuyHOCTh ¢eHonma. CrocoObl TOMydeHHs W NpUMeHeHHe (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOonuibHble COENMHEHUS — albJerubl M KETOHBL. ODJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, o0mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KayeCTBEHHbIE peakiuu Ha anbiaeruipl. CrocoObl MOyuyeHHs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepuss u HomeHkiarypa. dusmyeckue CBOICTBA OJHOOCHOBHBIX
IpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoJopojHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKHUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3TepU(UKALUHN, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCTOTHI. [loHsATHE
0 TIPOM3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOMCTB HEMpPEENbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upbl. ['omonoruyeckuii psn, obuast ¢popmysa, U30MepHUs U HOMEHKIIATYpA.
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U ILEJI0YHON Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpbLI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHE.

OO6mass xapakrtepuctuka yrieBoaoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PyKTO3a, Trajakrosa, pubo3a, Ie30KCHprudo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npupoge. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX M aiNbACTUAHOW TIpyNN, CIMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKHU3HEAEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JaKTo3a. BoccTaHaBiauBamImue U
HEBOCCTAHABIUBAIOLIME Aucaxapuiabpl. ['maponus nucaxapuaoB. HaxoxaeHue B mnpupone u
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npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M einoio3a. CTpoeHHMEe MaKpOMOJIEKYI
Kpaxmaja, TJUMKOI€Ha WU Leuioiio3pl. PDu3nueckue CBOMCTBA Kpaxmajga M LEJUIH0JI03bI.
XHMMHYECKHE CBOMCTBA KpaxMmalsla: TMIPOJHM3, KaUYeCTBEHHas peakuus ¢ MOJOM. XUMHYECKHE
CBOWCTBA LIEJUTIOJIO3BL: THAPOIIH3, OTydYeHUe 3(pUpoB 1eu1to03bl. IloHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIHN IIENK).

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBpAlLlEHUN: pacTBOPUMOCTH
pa3IM4YHBIX CIMPTOB B BOJAE, B3aUMOACHUCTBHE 3TAHONA C HATPUEM, OKHUCIICHHE 3THUIIOBOIO
cnupTra B ajbAETu] Ha pPAcKaJICHHOM MEJHOW IIPOBOJIOKE, OKHCJIECHHE 3THUJIOBOIO CIIMpTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIb30BAHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anpaeruibl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxkcunom meau(ll)), peakus rimumnepuna
¢ runpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJIEHCTBHE
pacTBopa T0KO3bl ¢ ruapokcunom meau(ll), BzaumoneiicTBue kpaxmajia ¢ MOAOM, pellIeHHE
SKCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U (eHomb», «KapooHoBble KucnoThl. Cl0XKHbIE

pUPBD».
A30Tcofiepakalue OpraHnyeckue coelMHeHNs.
AMHHBI — OpraHMuYecKHe TNpOW3BOJAHBIE amMMmHaka. Kiaccupukanus aMUHOB:

anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOECHUE MOJEKYII,
obmas ¢opMmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XUMHUYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUUYHBIX
aMUHOB C a30TUCTOMN KucaoTor. COoNM aJIKHIaMMOHHS.

AHWIIMH — NIPeACTaBUTEIb AMUHOB apoMaTH4eckoro psjaa. CtpoeHue aHwivHa. B3aumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJjekysie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsie peakiuu Ha aHWIMH. CHocOOBI TMONYYEHUST W TPUMEHEHHE amu(aTUueCKuX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOESH30Ia.

AmuHokuciotel. Homenknarypa u  wu3zomepuss. OrtTnenbHble NPEACTABUTENH  O-
aMHHOKHUCIIOT: TJIMIUH, alaHuH. DU3nYecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCIMHECHHH, pPEaKIus TMOJUKOH/ECHCAIINH,
o0Opa3oBaHNe MENTHAHON CBs3HM. buonornueckoe 3HaueHHe aMHUHOKUCIOT. CHHTE3 U THAPOIU3
MENTUI0B.

benku kak mpupomHbie moiguMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHBbIE pEaKluu Ha
OenKu.

OKCIEpUMEHTAIbHbIE METOJIbl M3y4Y€HHUs BEIIECTB U MX NPEBpPAILEHUI: pPacTBOpPEHHE
OeNIKOB B BOJIE, JICHATypaIusi OEJIKOB MPU HArpeBaHWUM, IIBETHBIC PEAKIIMU Ha OCTKH, pelieHre
OKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOIEpKalie OPTraHWYECKHE COCIUHCHUS» |
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokomosieKyJIsIpHBIE COeITMHEHHUS.

OCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJSIPHBIX COCIWHEHUN: MOHOMED, IOJHMED,
CTPYKTYpHOE 3BEHO, CTEINCHb MOJMMEpPU3AIuU, CpPeAHsss MoJieKyispHas wmacca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — OJIMMEPU3ALIUS U MIOJTUKOHIEHCAIUS.

[Tonumepublie MaTrepuaibl. [TnacTmaccer (monusTHIIEH, MOJIUIPOTUJIEH,
MOJIMBUHUIXJIOPU/, MTOJIMCTUPOJI, MOJIMMETHUIIMETAKPUIIAT, MOJINKapOOHATHI,
noymaTUIIeHTeped TanaT). Y THan3anus u nepepadboTka rmiacTyuka.
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OnacToMepbl:  HATYpajdbHBIA  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3una.

BonokHa: HaTypaipHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, allETATHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmepsl criennanbHOTO Ha3HAYeHUS (Te(IIOH, KEBIap, SIEKTPOIPOBOASAIINE TOJTUMEPHI,
OunopasznaraeMble OJUMEPBHI).

OKcIiepUMEHTaIbHbIE METO/bl U3YyYCHMs BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3llaMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMAacc, KaydyKOB, pelIeHue
9KCHEPUMEHTAJIbHBIX 3ajiau 10 TeMe «Pacro3HaBaHue MIacTMacc U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxxnenrne MoieKynsspHOi (OpMyYIIbl OPraHUYECKOTO COSTMHEHHS TI0 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYJISPHON (hOpMysbl OpraHUYECKOro
coeMHeHuss 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, IO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOAYKTOB PEAKIUHU M/HITN UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJYYCHHS,
OIpeieNIeHUe IO BBIXO/1a IPOAYKTa PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOIO.

MexnpeameTHble CBA3H.

Peanuzanus MexnpeaMeTHbIX CBSI3eH IpU M3ydyeHUHU opraHuyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSATHUH, IPUHATBIX B OTJCIBHBIX MPEIMETaX €CTeCTBEHHO-HAyYHOIO IIUKIIA.

OO01e ecTecTBEHHO-HAy4yHbIE IOHSTHA: SIBIEHHE, HaydyHbId (pakT, rumoresa, TeOpHs,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKaius, HAOIIOICHWE, M3MEpPEHHEe, JKCIIEPHUMEHT, MOJIEINb,
MO/JICIIMPOBaHUE.

dusmnka: Marepus, aToOM, OJJIEKTPOH, NPOTOH, HEHTPOH, MOJEKyJa, SHEPreTHYeCKUn
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI,
€/IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTeMa, Ouocdepa, MeTaboM3M, HACIIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpOo(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBO/BI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOTUIHBO.

TexHONOTHsI: MUIIEBbIe TPOIYKTHI, OCHOBBI PAI[HOHAIEHOTO MUTAHUS, MOIOIIIUE CPECTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMUS

TeopeTuvyeckue OCHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XuMuyeckuit snemeHT. M3otomnbl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBbIC 4YHCIA. DHEPreTHUECKHE YPOBHH U TIOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
BJ'IGKTPOHOB 110 aTOMHBIM Op6I/ITaJ'I$IM. :‘)J'IeKTpOHHBIe KOH(i)I/IpraHI/II/I aTOMOB DJJICMCHTOB
MEPBOrO—4E€TBEPTOrO TMEPUOIOB B OCHOBHOM H BO30YXIEHHOM COCTOSIHUH, DIICKTPOHHBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEITLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuogmyeckas cucteMa Xxumuyeckux aiementoB .M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanyeckoil CHUCTEMBbl XHUMHUYECKUX
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AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHUUYECKHMX 3JIEMEHTOB M O00pa3yeMbIX MMM IPOCTHIX M CIOYKHBIX BEIIECTB IO IpyNIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menaeneena.

Xumuueckasi CBA3b. BUIbl XMMHUYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrHs
U JMHa cBs3U. [lossspHOCTD, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBs3u. Bogopoanas cBsi3b. MeXMOIEKYISIpHbIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKHM CTpOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBineHne o0 KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIUIEKCHOIO — HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonartue o
KOOPJIMHALIMOHHON XHUMUH.

BemiectBa MONEKYNSIpHOTO M HEMOJEKYJISPHOIO CTpPOEHUs. THUMBl KPUCTAIIMUECKHUX
pemeéToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[lonsiTue o gucnepcHsix cucremax. MctuHHble pacTBopbl. IIpencraBnenrne o KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJispHas ~ KOHIEHTpanus. HachllleHHble UM HEHAChILIEHHbIE  PacTBOPHI,
pacTBopuMoOcTbh. Kpucraiinoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BeUIecTB. TpuBUATIbHBIC Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMH4eCKUX peakuil B HEOPraHMUeCKO U OpraHMuecKoil XUMuu. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBpAIICHUS SHEPTUU NMPU XMUMHYECKHUX
peakuusax. Temnossle 3)(HeKThl XUMUUECKUX peakluil. TepMOXUMUUECKUE ypaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakiuu, e€ 3aBUCUMOCTb OT pa3iIM4yHbIX (aKTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.

OOparumble ¥ HeOOpaTUMbIE peakIuu. XHUMHUUYecKoe paBHoBecue. KoHcraHTa
XUMHYECKOTO paBHOBecHsA. DakTOphl, BIUSIOLIME HA IOJOKEHWE XMMHUYECKOTO PaBHOBECHS:
TEMIIEPATypa, JaBICHUE U KOHILIEHTpAlMM BEILECTB, y4acTBYHOIIMX B peakuuu. [Ipunnun Jle
[Tarense.

OnekTponuTHdeckass auccornmanus. CunpHble W cimaOble  d7eKTponuThl.  CTeneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHasl, HEUTpalbHAas, LIeNo4Hasd. BomopoaHsiii
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHud. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeHIne OKUCIUTENH U
BOCCTaHOBUTENIU. MeTO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIN3 PaCTBOPOB M PaCIlJIaBOB BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M HUX IPEBPALICHUN: pa3lI0XKEHHUE
NEepOKCHUJa BOJOpOJAa B TPUCYTCTBUU KaTaIM3aTOPa, MOJEIU KPUCTAIUIMUECKUX PpEIHIETOK,
IIPOBEJICHNE peakuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C IOMOIIbIO
UH/IMKAaTOPOB, U3Y4YEHHUE BIMAHUS Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
M10JIO’)KEHNE XUMHUUYECKOTO PAaBHOBECHSI.

Heopranuveckast xumusi.
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ITonoxenune HeMmerauioB B llepuommueckoit cucreMe Xxumuyeckux snemeHTtoB J[M.
MenzeneeBa W OCOOCHHOCTH CTPOCHHS HMX aromMoB. (Du3HyecKne CBONCTBA HEMETAJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopon. Ilonyuenue, ¢pusznyeckue M XMMHUECKHE CBOMCTBA: PEAKIMU C METAJUIAMH U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ uapuabl. TONIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxkneHnue B mpupoje, cnocoObl MONMydeHUs, PU3NUYECKUe U XUMUYECKHUE
cBoiicTBa. ['amoreHoBogopoAbl. BaxkHelme KHUCIOpOACOAEpKAIIUE COCAUHEHUs TaJIOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHbIE CIIOCOOBI MOMY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEOUHEHUN.

Kucnopon, o3oH. JlaboparopHble M NPOMBIIUIEHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopojga U o30Ha. Oxcuabl u
MEPOKCHUIBI.

Cepa. Haxoxnenue B MpHUpOAE, CIOCOOBI MOJy4eHHUs, (U3MUECKHE U XUMHYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcun cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. I[IpuMeHeHHWe cepbl U €&
COEIMHEHUI.

A3zor. HaxoxaeHue B mNpupofe, CIOCOOBI MONY4YEeHUS, (PU3UUYECKHE M XUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbL. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeauHEHUil. A30THBIC
yIoOpeHusl.

®ocdop. Haxoxnenue B mpupoje, crocoObl MOTydeHUs, (PU3NYECKHe U XMUMUYECKHE
cBoiictBa. Dochuast u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYraepon, HaxoxaeHuWe B HOpupoae. AIoTponHble Moaudukanuu. Dusnueckue U
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcua yriaepona(lV), yronpHas kucinota u €€ coiau. AKTUBMPOBAHHBIM Yroib, aacopOLus.
O®ymiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHUs, (GU3NYecKHue M XMMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coequHeHnil. CTEKJ0, €ro mMoJy4YeHHue, BUbI CTEKJIA.

[Tonoxenue metamioB B [lepuoanyeckoit cucreMe XUMUYECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHneHne MeTaiioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psil HAMPsDKeHUH MeTaiioB. O01re crmocoOb! OTyIeHUST METAIIOB:
TUAPOMETAJUIYPrusi, MUPOMETAIULYPrus, dJeKTpoMeTayprus. [IoHsaTHE 0 KOPPO3UU METAILIOB.
Crioco6b!I 3a1UTHl OT KOPPO3UH.

O6mas xapakrepuctuka MetawioB |A-rpynnsl [lepuoanueckoit cUCTEMBl XMMHUYECKHUX
aneMeHToB. Hatpuil u kanuii: nonydyenue, pusndeckue U XMMHUECKHE CBOWCTBA, MPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COETUHEHUI.

Obmas xapaktepuctuka MetaisioB |lIA-rpynmsr [lepuonndeckoil cMCTeMbl XUMHYECKUX
9JIEMEHTOB. MarHuii ¥ KaJbIHMi: TONydeHue, (Qu3nyeckue W XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
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ANIOMUHUE: TONydeHue, (pu3Mdecknue W XUMHYECKHUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHCHHUU. AMQOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSI.

OO6mass xapakrepucTuka MeTauioB mnobounsix noarpymnm (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®dusnueckue U XUMHYECKUE CBOIMCTBA XpoMa U €ro coeanHeHui. OKCUJIbI U TUIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®dusznueckue M XMMHUYECKME CBOMCTBA MapraHia M €ro coeluHeHuil. Baxueimune
coenunenus mapranua(ll), mapranna(lV), mapranuna(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHBIE CBOMCTBA.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XkKeje3a U ero coeAuHeHui. OKCubl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

®u3nyecKue 1 XMMHYECKHE CBOMCTBA MEAU U €€ coenrHeHuil. [lonydyenne u npuMeHeHue
MEJIA U €€ COCTMHEHU.

[uuk: momyuyeHue, Gpu3nuecKue U XUMUYECKHe CBOIICTBa. AM(OTEpHbIE CBONCTBA OKCHUA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

DKCTIIepUMEHTAIBHBIE METOIbI MU3YUCHUS BEIICCTB U UX MPEBPAIICHUI: N3ydeHHEe 00pa3IoB
HEMETAIUIOB, TOpEeHUE cephl, docdopa, Keleza, MarHus B KUCIOPOJAC, U3YUYCHHE KOJUICKIINU
«MeTtaisl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIETOYHBIX U IIEIOYHO3EMENBHBIX METAJUIOB C BOAOU
(BO3MOYKHO MCITOJIb30BaHKE BUIEOMATEPHUATIOB), B3aMMO/ICICTBHE IMHKA U ’Kelle3a C PACTBOPAMHU
KHCJIOT W IIENOoYeH, KaueCTBEHHbIC PEaKIIMM Ha HEOPTraHWYECKUE aHWOHBI, KATUOH BOJOpOJa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB AIFOMUHUS U IIMHKA C pACTBOPaMH KHCIIOT U
HIeJI0Yeil, pelIeHne SKCIEpUMEHTAIbHBIX 3agad 1o TemaMm «lamorensl», «Cepa u €€
COeMHEHUY, «A30T U (hochop U UX COeAMHEHUD», «MeTalIbl TIAaBHBIX MOATPYIIY, «MeTasibl
MOOOYHBIX MTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHnr yCTOMYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAYYHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAayyHOro wuccienoBaHus. HayuyHble npuHLIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMEBITIIIeHHBIS
CIoCcOOBI MONMYYCHHS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaIoIIehH cpeapl H
ero nociueacTBus. Posb xumun B 00ecrieueHIN SHEPreTHIeCKOl Oe30IMacHOCTH.

Xumusi W 310poBhe dUeNoBeka. JlekapcTBeHHBIE cpezacTBa. [IpaBmia HCMOIB30BAHMS
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XvMHUs TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Polb XuMuu B oOecrieueHuN
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpeactBa. beitoBas xummus. [IpaBmma Ge3omnacHoro
WCITOJIb30BaHUS MPEnapaToB OBITOBOW XMMHUHU B TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHnYecKre 1 MUHEPAIbHbBIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KepaMmHka. Marepuasl
JUIs DJIEKTpOoHUKH. HaHoTexHOMOrNu.

Pacuérnbie 3aaun.
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Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB MO0 HU3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkluu, €Cld OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C
OonpeAenEéHHON MacCOBOM JIOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOMM U MOJISIPHOMU
KOHIIEHTpAllUM BEILIECTBA B PacTBOpPE, IOJIM BbIXOAA IPOJIYKTa pEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanuzanus MeXnpeaAMETHBIX CBA3€H MpU M3y4eHUU OOIIEH M HEOpPraHU4EeCKOW XMMHH B
11 xnacce ocymiecTBise€TCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHSTUH,
TaxK U HOHSITI/Iﬁ, IMPUHATLIX B OTACIBHBIX MMPEAMETAX CCTCCTBCHHO-HAYUYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHSTHS: SBJIEHUE, HAy4YHBIH (HaKT, TUIOTE3a, TEOpHS,
3aKOH, aHalW3, CHUHTe3, KIacCupUKalus, MEePUOJUUYHOCTb, HAOIIOJCHHE, W3MEPEHUE,
AKCIEPUMEHT, MO/JIENb, MOJIETTUPOBAHUE.

®dusuka: MarTepus, MUKPOMHpP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
U3MEpEHMS], CKOPOCTh, SJHEPTUs, Macca.

buonorusi: kierka, opraHu3M, OJKocHUcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- W
MHUKpPORJIEMEHTBI, OENKH, >XKUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U INOTOK HEPTUU B IKOCUCTEMAX.

["'eorpadusi: MuHEpasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHOMOTHS: XUMHYECKas MNPOMBINIJICHHOCTh, METAJINIYPrusd, CTPOHUTCIBbHBIC MaTCpHAJIbI,
CEJIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIpEnapaTos, IIPOU3BOJICTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
IO XUMHWU HA YI'JITYBJIEHHOM YPOBHE
CPEJHEI'O OBIIHEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBeTrcTBHMU € CHCTEMHO-JEATEILHOCTHBIM TMOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BBIJICTICHBI CJIETYIOIINE COCTaBISIONIUE: OCO3HAHUE O0YYaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTU, TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOOIPEEICHUIO;
HaJIMYyue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBWJIaMH U HOPMAaMH TIOBEJICHUS; HaIHU4Ke
MIPABOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTH IIENIM M CTPOUTH KU3HEHHbIE
TIJIaHBI.

JIMYHOCTHBIC PE3yNbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHYECKOUN JNEATEIEHOCTH 00YUYaIONMUXCs B MPOIIECCe peaTn3aun
00pa3oBaTeNbHOI 1eATETbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MpEeAMETa «XHUMHUS» OTpa)kaloT chOPMUPOBAHHOCTH
OTIBITa MTO3HABATEIPHON W TIPAKTHYECKOUN JNEATSIEHOCTH 00YUaIONMUXCs B MPOIIECCe peaTn3aun
00pa3zoBaTenbHON AESTEIPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS O0YYAIOUTUMHUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIHHOCTH MPU CO3/aHUU yUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
MIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1eATEeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XUMUU;

YBaXEHHSI K TMPOIIECCY TBOPYECTBA B OOJNACTH TEOPUHM U MPAKTHUECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKH €CTh pPe3ylbTaT AJMUTEIbHBIX HAOIIOACHHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpECa ¥ TO3HABaTEIbHBIX MOTHBOB B TIOJNYYEHHH U TOCICAYIONEM aHaIu3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBEICHHS;

CITOCOOHOCTH OIICHUBAThH CUTYAIlNH, CBI3aHHBIC C XUMUYECKUMH SIBJICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHUE M IOCTYNKH CBOHUX TOBApUILEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:
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NOHMMaHMS LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYOBOM NEATEIbHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWI WHAWBHIYATbHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCJIEICTBUN W HENPUATHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHHS aJKOTroJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATENBCKOM JESATEIHHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE€ B PELICHUHU NPAKTUYECKUX 3a7a4 COLHMAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTHYECKOMY HM3y4YeHHIO Npodeccruidl pa3audHOTO poja, B TOM YHCIEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)K€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUIYaIbHOW TPAaeKTOPHUH 0Opa3oBaHUA,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKHU 11eJIeCO00pPa3HOT0 OTHOIICHUS K MPHUPOJIe KaK MCTOYHUKY CYIIECTBOBAHHS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00ATBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJIeM, BIMSHUS SKOHOMUUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUATBHON CpPEIbI;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTH)KEHUNH XUMHHU JUIS PEIIeHUs BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPHATHS JCUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH MPUPOJHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE YKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HDKOJOTMYECKOTO MBIINIJICHUS, SKOJOTUYECKONW KYJIbTYphI, OITBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
0OIIECTBEHHON TIPAKTHKH;

MOHMMAaHUSA CHeNUPUKA XMMHUU KaK HayKd, OCO3HaHHs €€ ponu B (HOPMUPOBAHHUH
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIIeM
MHpE KaK O €IWHCTBE MPHUPOJLI M YEJIOBEKa, B TMO3HAHWH TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOieM COXPaHEHUsI TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHHU JIJIi COBPEMEHHOH IMBUIIM3AIUU: B €&
T'YMaHUCTHYECKON HANpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, B pEICHUH II100abHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
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00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaKJOT0 YiIeHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHONM TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yMEHUS ie7aTh 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB M MMEIOLINXCS TaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS JJIs peleHUs MpolieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENbCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasinyHbIX cdepax mnpodeccHoHaTBbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ybTaTbl OCBOEHHUS IPOrpaMMbl 110 XMMHHM Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCHMIIMHAPHbIE
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE EIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenuuKy METOJI0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMA, HAy4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJbHble  ydyeOHble  JieiicTBUA  (TO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOyYaroIMXCsl ~ MCIIOJIb30BaThb  OCBOEHHBIE  MEXIUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJACHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MO03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JAEHCTBUSIMU.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHble AelicTBUS

1) 6a3oBble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENNLHO (OPMYITUPOBATh W AaKTyalH3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh ILeNU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWW TMPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATbL WX B3aUMOCBSA3b, HUCIOJbB30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 06’I>SICH6HI/IH OTACIIBbHBIX (I)aKTOB nu HBJ’ICHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIAaCCH(PUKAIINK BEIICCTB M XUMHYECKUX PEaKIIHA;
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yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBS3U MEXKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKACHUs (MHIYKTUBHbIC, JICIyKTUBHBIC, IO aHAJIOTUH),
BBISBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

OPUMEHSTHh B MpoOIecce MO3HAHUS HCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEIU, TPE0OPa30BBIBATH MOAETIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHYecKass (opMyna, YpaBHEHHME XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopmynupoBaTh L€ M 3aJa4d  UCCIICAOBAaHUs, MWCIOIb30BaTh IIOCTaBIEHHbBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHHI,

BJIAJCTh HAaBBIKAMH CAaMOCTOATEIBHOTO IUIAHUPOBAHHUA M TPOBENCHUS YYCHHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb O000OLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHMUECKOW HCCIeIoBaTeIbCKOW M MPOEKTHON JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEILICHHS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ undopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4dHO-TIOMYNIspHast
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IWYHBIX BHIOB M (OPM TPENCTABICHUS, KPUTHYCCKU
OILICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

dbopMynupoBaTh 3ampochl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OIBIT WCTOIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHuss WHPoOpMaUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA S3BIK B KaueCTBE CpEICTBA TpU pPadOTE C XUMHYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3aJ]aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ AHalIora U/UiIi JUCKYCCUH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIITOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIATh C IIPE3CHTALIMEH PE3YJIbTATOB I103HABATEILHOW JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
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OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanMzanuu y9eOHOTO TMPOEKTa, W (POPMYIHPOBATH BBIBOJBI IO PE3ylIbTaTaM IMPOBEIEHHBIX
MCCJICIOBAHUM MyTEM COTIIACOBAHUS MO3ULIUHI B X0Z€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe 1eiiCTBUS:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO TO3HABATENBHYIO JESTEIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBAThH
npejiaraeMblii alITOPUTM JICHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1aY,
BBIOMpATh Hanbosiee F(h(HEKTUBHBIN CIOCOO UX pPEIICHUs C YYETOM TOJYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JACSATEIHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBbI [0 XMMHUHU Ha yriiyOJEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYESCKHE Ui y4eOHOTrOo mpeaMera
«XUMUs» HayyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHHMA, BUBI ICATCILHOCTH 110 TOJTYYCHUIO HOBOTO 3HAHUS U MPUMECHECHUIO
3HaHUN B Pa3IIMYHBIX y‘-I€6HI>IX CUTyallusiaX, a TaKKC B PCAJIbHBIX JXW3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJICHBI I10
rojilaM U3y4eHusl.

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTpa)KaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUI: O MecTe W 3HAYCHWU OPraHUYECKON XUMHUHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ poJM B 00eCIeueHUH YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHUH
MEIUIIMHBI, CO3/IaHUd HOBBIX MaTE€pUalOB, HOBBIX HCTOYHHKOB JHEPTrUU, B OOECIECYECHUU
paIoHaIBHOTO MPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJoBeKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUW, KOTOpas BKJFOYAET: OCHOBOIIOJIATAOIINE
MOHATUS — XUMHYECKHI DJJIEMEHT, aToM, SApO M 3JICKTpOHHas o0ojiouka aroma, S-, p-, d-
ATOMHBIE OpOWTAINM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aTOMa, THOpUIM3AllUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHUIATENbHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJISIpHasE Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJIHBIM CKEJET,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W MPOCTPAHCTBEHHAas (reoMeTpuyeckasi, ONnTHYecKas),
WU30MEpbl, TOMOJOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJAEpKAIINE
OpraHWYECKHE COEAMHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH
COXpAaHEHUsSI M TMPEBPALECHUS OSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHHM, MHPOBO33PEHUECKHE 3HAHHW, JEXKAIIHEe B OCHOBE MOHMMAaHUs
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IPUYMHHOCTY UM CHCTEMHOCTH XMMHUYECKHX SBJICHMM; IpPEACTaBICHUS O MEXaHHU3Max
XUMHYECKMX pEeaklUuid, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dexTrr, opueHTaHThl | 1 Il pona); dakronornyeckue cBeIeHHS O CBOWMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METAaHOJIA, IEPEPadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHI1: BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATHH, YCTaHABINBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOIWCTB OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JI1 COCTaBJICHUSI MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEAKLUN U PACKPbIBATh UX CYIIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX pEaKLUi IOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakLui,
peakiuii MOHHOTO OOMEeHa MyTEM COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUU;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYeCKUX BEIECTB Ui WUIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUMN: YCTAHABJINBATh MPUHAICKHOCTh U3YUEHHBIX OPTaHUUECKUX
BEIIIECTB [0 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIiie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHAIHHBIE HA3BAHUS
JUISL  OT/AENBbHBIX TNPEJCTaBUTENIEH OpPraHUYECKUX BEIECTB (ITUJIEH, AalEeTHIEH, TOIYOll,
[JIMLEPUH, STUWIEHTJUKONIb, (eHos, (opMalbIeTHA, AaleTajabJerus, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJHUIMH,
aJlaHMH, MaJIbT03a, GPYKTO3a, aHWJIUH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENENISITh BHUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M NOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHMSI HPUMEHSATH TMOJO0XKEHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMHM XapaKTepH30BaTh COCTaB, CTpOeHHE, (HU3UUYECKUEe U
XMMHUYECKHE CBOMCTBA TUIIWYHBIX MPEACTaBUTENEH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BELIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTIIEBOI0B (MOHO-, TU- U TIOJMCAXapUI0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOIHX
XUMHUYECKHX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHMSI TOJATBEP)KIaTh Ha KOHKPETHBIX MpHUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPaTHOCTH M THUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKH YIJIEBOJAOPOTHOTO ChIPbs
(HedTh, TPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro mepepadoTKH W MPAKTHUECKOe MPHUMEHEHUE
IPOJYKTOB NEPepadOTKHU;
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c(OPMUPOBAHHOCTh BIIAJCHHUS CUCTEMOW 3HAHUH O EeCTECTBEHHO-HAYYHBIX METO/ax
MO3HAHUSI — HAOMIOJEHUM, W3MEPEHUU, MOJCITUPOBAHUU, OSKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATH 3TH 3HAHMUS,

c(OpPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHSATH OCHOBHBIE  OIEpallMd  MBICIUTEIBHON
NESATEIIbHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMATH3AIUI0, BBISIBICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€U — /U1 U3yUYEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIINA;

c(OpMUPOBAHHOCTh YMEHUMA: BBISBISATH B3aUMOCBA3b XUMHUECKUX 3HAHUHN C MOHATUSIMU U
MPEJCTAaBICHUSIMA  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MNOHUMaHUs CYIIHOCTH MaTE€pUaJIbHOIO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIEC 3HAHUS 110
OpPTraHWYECKON XUMHUU JJI1 OOBSICHEHUSI U TIPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIINX €CTECTBEHHO-
HAy4HYIO NIPUPOY;

c(OpPMUPOBAHHOCTh YMEHHIl: MPOBOJUTH pAcu€Thl MO XUMHUYECKUM dopMylaM H
YPaBHEHUSAM XHMUYECKUX DPEAKIHH C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIONIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXICHHUIO XUMHYECKOH (OpPMYIIbI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AaHAIM3UPOBATh U OLICHUBATH C TO3MIIHIA
IKOJIOTHYECKON OE€30MacHOCTH TOCIEACTBHSI OBITOBOM W IMPOHM3BOJCTBEHHOW MCSITEIHLHOCTH
YEJIOBEKa, CBSI3aHHOM C TEepepabOTKON BEIIECTB, HCIOJIb30BATh IOJYUYEHHbIE 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUEIH;

c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENIFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKHIM
AKCIIEPUMEHT (TTOJTyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIIUN
YIJIEBOJOPOJAOB PA3MUYHBIX KJIACCOB U KHUCIOPOJCOIEPKAIIUX OPTaHWYECKUX BEIECTB,
pellleHrne DJKCIEPUMEHTANbHBIX 33/Jad IO PACIO3HABaHHWIO OPTraHUYECKHX BEIIECTB) C
coOnrofieHreM TMpaBWi 0e30macHOro  oOpalieHuss C  BelecTBaMU U JIabOpaTOPHBIM
obopynoBanueM, (HOpMyIUpOBaTH I€db HCCIEIOBAHUS, TMPEACTABIATh, B pas3audyHoi (opme
pe3yabTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U OIIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOnrofaTh MpaBuiIa SKOJOTHUECKH 1e7eco00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
JEATETLHOCTH B IIEJISAX COXPaHEHUs CBOETO 3/I0POBbs, OKPYXKAIOIIEH MNPUPOIHON Cpelabl U
JTOCTIOKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO ACHCTBUSA Ha KUBBIE OpPraHU3Mbl OMPENEIEHHBIX
OpraHMYECKUX BEIECTB, MOHUMAas cMblica nokazarens [1/1K;

aHAJM3UPOBATh  I€JIECOO0PA3HOCTh  NPUMEHEHUS  OPraHWYECKUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUST PUCK-TIONH3a;

c(OpPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IIEICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4eOHO-Hay4dHasl JHUTepaTypa, CpelacTBa
MaccoBoi umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATM3UPOBATh XHUMHYECKYIO
uH(popmarnuio, nepepadaTeiBaTh €€ W MCIOIL30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMH
3aJa4eil.

11 KJIIACC
[IpenmeTHble pe3ynbTaThl oOCBOeHUs Kypca «OOmas u HeopraHuueckas XHUMUS»
OTpaXkaroT:
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c(OPMHPOBAHHOCTD MPEJCTABICHUI: O MaTePHAIHLHOM E€IHMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAa€MOCTHU SIBJICHUM NPUPOJbI, O MECTE U 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojiu B 00ECleYeHUH YCTOWYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYeCKOM W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
IPUPOIONIOIB30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPhI YEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIQJICHUE CHCTEMOM XHMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
MOHSTUS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 0007I04YKa aTOMa, S-
, p-, d-atoMHbIe OpOMTANM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
aTOMHBIX OpOWTaneil, MOH, MOJEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasl PEeIIETKAa, XUMUYECKas peaklHs, pacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  I1OKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMHUYECKON
peakiuu, XHUMHUYECKOE paBHOBECHE; TEOPHUH U 3aKOHBI (TEOpHsl DIIEKTPOIUTHYECKON
aucconuanuu, nepuogudyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPaHEHMsI MacChl BEILECTB,
3aKOH COXPaHEHMs U MPEBpAIllEHUs] SHEPIMM MPU XUMHUYECKHUX PEaKLMsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUI; COBPEMEHHBIE IPEICTABICHUS O CTPOCHHM BELIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAQJMOJIEKYJSIPHOM YpOBHSX; IMPEJICTaBICHHUS O MEXaHU3Max
XUMHYECKMX peakluid, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHUs, O XHMMHYECKOM paBHOBECHUH, pPAacTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(bakTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€301MacCHOM HCIOJIb30BAHUU
BAXHEHMIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHUUECKON MAESITEIbHOCTH 4YeJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHMIA: BBIABIATH XapaKTePHbIC MPU3HAKU MOHATHH, YCTaHABINBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJHKY [JIsl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI OTIPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTalInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh yMEHHsSI OOBSCHATH 3aBUCHMOCTb CBOMCTB BEIECTB OT BHIA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMI: KIacCU(UIMPOBATh: HEOPraHUYECKHE BEIIeCTBa MO UX
COCTaBY, XMMHMUYECKHUE pEaKLUUU IO PA3NIMYHBIM IpU3HAKAM (YHUCIY U COCTaBY pearupyrolIux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluu, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTaju3atopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPHHU 151 KIacCU(UKAIIMH N3YYaeMbIX BEIIECTB U XUMHUECKUX PEAKIINA;
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c(OPMUPOBAHHOCTh YMEHHUS PACKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. .
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHIl: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB
XUMHUYECKUX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTATM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHMH 110 niepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPraHUYECKMMU BEIECTBAMHU C IIOMOIIbIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHHI; peakiuit
TUIPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
AIIOMUHMUS);

c(OPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4€TOM HX DSHEPreTMUYECKHMX XapaKTEPUCTUK, XaApPaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON pEaKIMu B 3aBHCHUMOCTH OT PA3JIMYHBIX (DaKTOPOB, @ TAKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI MO BIUSHUEM BHEIIHHUX Bo3aecTBuil (mpuuu Jle larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMUYECKUE PEAKIINH, JISKAIINEe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS] CEePHOW KHUCIOTHI, aMMHaka, OOIue HaydHble MPUHIIUIIBI
XUMUYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTh TPUMEHEHHs] HEOPraHWYECKHUX BEIIECTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TIONH3a;

c(OpMUPOBAHHOCTH BIAJICHUS CHCTEMOM 3HAHUN O METO/IaX HAyYHOTO TO3HAHUS SBICHUM
Opupoabl — HaAOMIOJeHHWe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peanbHBIi U
MBICJICHHBIN), UCITIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUs NPHUMEHSTh 3TH 3HAHHS TPU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XWMUYECKHX SIBJICHUU,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM JIEITEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OpPMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C MOHSATUSMU H
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIA 00Jiee OCO3HAHHOTO
MMOHUMaHUS MaTePUATBLHOTO €IMHCTBA MUDA,

c(hOpPMUPOBAHHOCTh YMEHHSI TIPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM MOHIATUI «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIICHTPAIIUs»; MACChl BEUIECTBA WU 00bhEMa rasza
M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MACcCE MM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKITUU
BEIIIECTB; TEIJIOBOro d(pdekTa peakiuu; 3Ha4eHUsI BOJOPOJHOTO MOKA3aTENsI PACTBOPOB KUCIIOT
U MIeNoYel C M3BECTHOM CTENMEHbI0 JMCCOIMANNU; MAacChl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONMpPEAeIEHHON
MacCoOBOHM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH); IOJHU
BBIXO/Ia MPOJYKTa peakiuu; 0ObEMHBIX OTHOILIEHUH T'a30B;
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c(OPMHPOBAHHOCTh YMEHHUU: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOAUTH XMMUYECKHUN
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEILECTB, ONPEEICHUE CPE/ibl PACTBOPOB BEILECTB € MOMOIIBIO HHIUKATOPOB,
U3y4eHHE BIMSAHMS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHne
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamibl» u «Hemeramib») ¢ coOMOACHUEM MPaBHI
Oe3omacHoro oOpaleHus C BelecTBaMU U JTAOOpaTOpHBIM 000pyaOBaHHEM, (HOPMYIHPOBATH
LeJlb  MCCIENOBAaHUSA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3yiapTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTb YMEHHUI: cOOIIOIaTh MpaBUila MOJIb30BAHUA XMMHUUYECKON MOCYIOH U
7a00paTOpHBIM 000pYAOBaHHEM, OOPAIIEHHS C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMU
[0 BBINIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
HOBEJICHU B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 3/10POBbS,
OKpYy’Karolled NpUpOAHON cpelpl M JIOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABaTh
OMACHOCTb TOKCHYECKOI'O JEMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEIECNIEHHBIX HEOPraHMYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH Il€JICHANPABIECHHBIH IOUCK XUMHYECKOM
UHGOpPMALlMU B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HayudHas JUTeparypa, CpeicTBa
mMaccoBoil MH(poOpManuu, HMHTEpHET M Jpyrue), KPUTHYECKH AaHAJIM3HPOBATH XHUMHUYECKYIO
uHpOpMaLnIo, IepepadaTpBaTh €€ W UCIOIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3aJ1adeil.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoimuecTBo
4acoB
o ° DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM o = (undgposbie)
n/n NPOrpamMMbl o = E o E o0pa3oBaTe/ibHbIE
§ 3 S 2 S pecypcbl
= EE Z%
: ¢
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
[TpeaMeT opraHHYECKOi XUMHUH. TGOPI/I}I https://resh.edu.ru/su
1.1  crpoeHus OpraHMYECKUX COEAUHEHUN A. 8 biect/29/10/
M. bytneposa JeC
Utoro no pazneny 8
Pa3nea 2. YriaeBogopoasbl
21 [TpenenbHbIC YIIEBOAOPOIbI — AIKAHBI, 5 https:/_/ resh.edu.ru/su
LUKJIOAIKAHBI bject/29/10/
HenpenenbHbie yrieBOIOPOIbI: ATKEHBI, https://resh.edu.ru/su
2.2 14 1 .
AJTKaTUCHBI, aJTKHHBI bject/29/10/
2.3 ApomaTuyecKHe yriieBOJ0pO/Ibl (apEeHBbI) 8 https://resh.edu.ru/
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB https://resh.edu.ru/sub
24 ux nepepaboTka 4 ject/29/10/
2.5 | T'aJOreHnpou3BOHBIC YIIIEBOJIOPOIOB 4 1 https://resh.edu.ru/
Wroro mo pazneny 35
Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTHHEeHHsI
3.1  Cuuptel. ®eHon 11 1 https://resh.edu.ru/
KapOoHuIbHBIE COCTUHCHHUS: AJTbICTUIBI 1 https://resh.edu.ru/sub
3.2 xeronsl. KapOoHnoBbie kucnotel. Cnoxusie 21 1 ject/29/10/
3¢upsl. XKupbl
3.3  VYraeBomsl 9 1 https://resh.edu.ru/
Hroro no pazneny 41
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1  AwmunHbl. AMUHOKHCIOTHI. benku 12 1 2 https://resh.edu.ru/
Hroro no paszneny 12
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
5.1 | BBICOKOMOJIEKYISIPHbIE COCTMHEHUS 6 1 https://resh.edu.ru/
Hroro o pazueny 6
OBLIEE KOJIMYECTBO YACOB I1O 102 3 5
IMPOI'PAMME
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11 KIIACC
KoanuecTBo 4acoB
v 2 DJIEeKTPOHHBIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM = = b4 = (uudpossbre)
n/n NPorpaMmbl é § E §='3 E o0pa3oBaTe/IbHbI
2 = S > 'S e pecypchl
z = 3=
2 =
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuonnyeckuii https://resh.edu.ru/
11 3akoH u [lepuoanueckas cucrema 9
XUMHUYECKUX d1eMeHTOB [[. U.
Menneneena
19 Crpoenue BemectBa. MHOrooopasue 11 1 https://resh.edu.ru/
BEILIECTB
1.3 XUMHUECKUE PEAKIIHH 19 1 3 https://resh.edu.ru/
Utoro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
21 HeMeTanisl 31 1 3 https://resh.edu.ru/
29 MeTambt 23 1 5 https://resh.edu.ru/
Hroro no paszneny 54
Pa3znen 3. Xumus v :Ku3Hb
31 MeToasl TO3HAHUA B XUMHAU. XAMUSI U 9 https://resh.edu.ru
YKU3Hb /
Hroro no paszneny 9
OBHIEE KOJINYECTBO YACOB 11O 102 4 8

INPOI'PAMME
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