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MHNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o XuMHUH Ha YPOBHE CpeTHET0 001Iero oopazoBanus paspadoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoii
®enepanum», TpeOOBaHUH K pe3yabTaTaM 0CBOCHUS (erepanbHoi 00pa3oBaTeNbHON IPOTPAMMBI
cpenero  ob6mero  oOpazoBanus(@OIl  COOQO), mnpexacraBneHHBIXx B  DenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit deneparnmm,
peann3yoImMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoil @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, TPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOAMMYIO JUTS QIalTAIlMY X K OBICTPO MEHSFOIUMCS YCIIOBHSIM KH3HH B COLIUYME, a TAKKe
JUIS TIPOJIOJDKEHUSI OOy4eHHsI B OpraHu3aiusax npodeccnoHaqbHOTO 00pa30BaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPHUTETHBIX JUCIUTUINH.

B mnporpamMe mo XWMUM Ha3zHAUEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOIPOOHYIO
MHTEPIPETAIMI0 B COOTBETCTBUM C OcCHOBomosaratomumu mnonoxenusmu PrOC COO o
B3aMOOOYCIIOBJICHHOCTH IIJICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOJArOTOBKM BBIMYCKHUKOB. CBHUIETEIBCTBOM TOMY SBIISIOTCS CIEAYIOIIHME BBIIOIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

MHOOPMALIMOHHO-METOIMYECKasl,  peanu3anus  KOTOpoH  oOecneumBaeT  IOJyd4eHHUe
IPEJCTAaBICHUS O LENAX, COJAEepKaHUM, oOmeld crparerud oOy4deHus, BOCHUTAHUS U Pa3BUTHUSA
oOyyaromuxcs CpeAcTBaMu IpeaAMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;
OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas HpeAycMaTpUBaeT OIpelesieHHe: IPUHIMIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4EHUs ydeOHOro MaTrepuasa, KOJIMUYeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOAXOAO0B K (HOPMUPOBAHHIO COJEpXKATEIbHOH OCHOBBI
KOHTpOJII M OLIEHKM 00pa30BaTeNbHBIX JIOCTHXKEHUH OOy4aromuxcs B paMKaX HTOrOBOM
aTTecTauuu B GopMe €MHOrO rOCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:
yCTaHaBJIMBAaeT MHBAPHUAHTHOE IIPEIMETHOE COAEpKaHue, 00s3aTeNbHOE ISl U3YUYEHUS B paMKax
OTJENBHBIX NMpoduiIeH, IpeaycMaTpUBAET paclipe/ielieHue U CTPYKTYPUPOBAHUE €T0 0 KJIaccaM,
OCHOBHBIM COJIepKaTeNIbHbIM JIMHUSAM/pa3jiesiaM Kypca;

IaéT MpUMEepHOE pacipezeseHne yueOHOro BpeMEeHH, PEKOMEH,TyeMOT0 /ISl U3y4E€HHUs OT/AETbHBIX
TeM;

IpeJularaeT NpUMEpHYIO MOCIE0BATEIbHOCTh U3yUeHHs Y4eOHOr0 MaTepualia ¢ yu€TOM JIOTMKH
MOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€iHl;

AT METOAMYECKYI0 HHTEpIpEeTaluIo IeJed W 3a7ad M3ydeHHs MpeaMera Ha yriryOoJaEéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CpEAHEro oouiero oOpazoBaHMA,
COJIepKATENbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHUS ~ OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBbl CPEIHEro 00Iero 00pazoBaHusl (JIMYHOCTHBIX, METAIIPEIMETHBIX,



NPEIMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEILHBIX JICHCTBHMA
00y4Jaromerocs Mo OCBOCHUIO COJICPKAHUS TIPEAMETA.

1o BceM Ha3BaHHBIM NO3ULMAM B IPOrpaMMe [0 XMMHH IIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 0OyueHreM XMMUHU Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus. 3a mpeesiaMi yCTaHOBICHHOM
IIPOrpaMMOi N0 XMMHH 00s13aTeNbHON (MHBapUAaHTHOM) COCTaBJISIOLIEH coiepxKaHUs y4eOHOro
npeaMera «XUMHs» 0CTAaETCsl BO3MOXKHOCTh BHIOOpA €ro BapUaTUBHOW COCTABIIAIOIIEH, KOTOpast
JIOJIKHA OIIPENENIATHCA B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO Mpoduis o0ydeHus.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJjoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOTO U yriyOIEHHOTO YpOBHEH B cucteme nuddepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE CpeAHero o0uiero 0opa3oBaHus XMMHUs Ha yPOBHE YriIyOIE€HHOTO U3y4eHUsI HAlIpaBJIeH Ha
pealin3anuio NPeeMCTBEHHOCTH C MOCIEIYIOIIUM ITarloM MOJyYeHHUs] XMMUYECKOTro 00pa3oBaHus
B paMKax M3yYeHHsI CIEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U XHMHUYECKHX TUCIHIUINH B By3aX U
OpraHM3alusax cpeaHero npodeccuoHaIbHOro oopazoBaHus. B 3Toil cBs3M u3ydeHue npeamera
«XVMHS» OPUEHTHPOBAHO MPEUMYILECTBEHHO HA PacCIIMpPEHUE U YriIyOJieHue TEOPETUUECKON U
MPaKTUYECKON MOATOTOBKH OOYy4arONIMXCs, BHIOPABIINX ONpeAesnéHHbIN npoduiab oOydeHus, B
TOM 4YHCII€ C TMEpPCHEeKTHUBOM MOCIEIYIOMEro TMOJYyYeHUs XUMUYECKOoro oOpa3oBaHHUS B
opraHuzamusax npodeccuoHaIbHOT0 00pasoBanus. Hapsimy ¢ atum, B cBete TpeboBanuit ®I'OC
COO k mIaHWpyeMBIM pe3ylibTaTaM OCBOEHUs (emepasibHOW 00pa3oBaTEIbHON MPOTPAMMBI
cpenHero ooOmiero oOpa3oBaHUs U3ydeHHE MpenMera «XHMHs» OPHUEHTHPOBAHO TaKXe Ha
pelIeHre 3aa4 BOCIIUTAHUS U COLMAILHOTO Pa3BUTHUS 00ydaromuxcs, Ha GopMHUpOBaHUE Yy HUX
OOIIIEUHTEIUICKTYAIbHBIX YMEHUN, YMEHUHN pallMOHAIN3AIMN YIeOHOTO Tpyna U 000O0IMEHHBIX
CIOCO0O0B JEATEILHOCTH, UMEIOUINX MEXAUCUUIUITMHAPHBIN, HAATIPEIMETHBINA XapakTep.

CocrapnsiromiMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIIyONEHHOTO H3Y4YEHMs SIBIISIOTCS
yrayOnénnble Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOU OpraHM3allil COJEpXaHHUS 3TUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnE€HHOTO YPOBHEH U3ydeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTIEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(bakronoruueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE M3Yy4eHHUs MpeaMeTa olecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKOH CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKaHMs peakifii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XMMUYECKON KMHETUKU U TePMOJAMHAMUKH. V3yueHne nepuoanyeckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOSHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKH 3PEHUS DHEPreTUUECKUX U3MEHEHUI Ipu e€ 00pa30BaHUM U pa3pylIeHUH, a TAKKE C TOUKH
3peHHst MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHne TUIOB peakuuii JonojaHseTcss GOpMUPOBAHUEM
NPEJCTAaBICHUNH 00 3IEKTPOXMMHMYECKHX IPOLECCax W 3JIEKTPOJIM3E PACIUIaBOB U PACTBOPOB
BellecTB. B Kypce opraHuyeckod XHMMHUU TpU PACCMOTPEHHUU PEAKLMOHHOHM CIIOCOOHOCTH



COCIMHEHUH yzensercss 0coboe BHUMaHUE BOIIPOCaM 00 AJIEKTPOHHBIX (P eKTax, 0 B3aUMHOM
BIIMSTHMM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIUi.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEPKAHHUE KYPCOB XHUMHH YIIyOJIEHHOTO YPOBHS
M3YUYEHHS IS KIIACCOB OTpeAeIEHHOT0 MpoQuIIs (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JOTIOJTHEHUH K OOIIeH cHcTeMe PEIMETHBIX 3HaHH ) OKa3bIBAIOT BIMSHNUE CMEKHBIE TIPEJIMETHI.
Taxk, Hanpumep, B cOJIepKaHUU IPEIMETA ISl KIIACCOB XUMUKO-(PU3UUECKOTo Mpoduiis 00110
3Ha4eHHue OyIyT WUMETh 3JEMEHTHl y4eOHOro marepuana mo obmeil xumun. llpu u3ydenun
npeaMeTa B JAHHOM Cilydae akUEeHT OyAeT chellaH Ha OOLIHOCTh METOOB TO3HAHMS, OOIIHOCTh
3aKOHOB M TEOPHUI B XUMUH U B (PU3HKE: aTOMHO-MOJICKYIIpHAst TEOPHs (MOJIEKYIsIpHAs TEOPHS B
¢u3nKe), 3aKOHBI COXPAHEHUS MacChl M JHEPTHH, 3aKOHBI TEPMOIAMHAMHUKH, ODJIEKTPOIIU3a,
MIPEJICTABIICHHUS O CTPOSHHH BEIIECTB U IPYroe.

B 10 e BpeMs B copiepiKaHUM TpeaMeTa ISl KIIACCOB XHMMKO-OHOIOTHIECKOTO TTPOGHIIS
OOJIbIIUHN yIETBHBIN BeC OyAeT MMETh OpraHuyeckas Xxumus. B aToMm ciiyuae mpenocTaBisieTcs
BO3MOJKHOCTB JJIs1 00Jiee 00CTOATEIBHOTO PACCMOTPEHHSI XUMUYECKOW OpTraHU3aluy KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K MpPUMEpPY, TaKhe CTPYKTYPHBIE
KOMIIOHEHTHI, KaK JIMMHJBI, OCIKH, YIJIeBOJbI, HYKJICHHOBBIC KHCIOTHI W npyrue. [Ipm stom
3HaHUS O COCTaBE W CBOWMCTBAX IPEICTABHTENECH OCHOBHBIX KIIACCOB OPraHMYECKHX BEIIECTB
CITy’)KaT OCHOBOM JUISI U3yYEHHSI CYITHOCTH MPOIECCOB (POTOCUHTE3A, BIXaHUS, IIAIIICBAPEHHSL.

B murane ¢opMHpoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX
METO/IOB MMO3HAHUS U OTbITA MPAKTHYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUHN U3ydeHUe MpeaMera
«XUMHUS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeaIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHO-HAayuHBIE TPEAMETHI,
«Marematuka u nHpopMaTHKa» U «PyccKkuil 31K U TUTEpaATYpay.

[Ipn uzydeHun yueOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAyKHM XHUMHH Kak oO01acTu
COBPEMEHHOTO EeCTECTBO3HAHMS, TMPAKTUYECKOW JEATEIbHOCTH 4YelIOBEKa U OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
mpeaMeTa IpearoiaraeT peaan3alnio TakuX Lesei, Kak:

(dbopMHpOoBaHHE TMPEACTABICHUI: O MaTepualbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUI IPUPOIBI, 0 MECTE XUMHUU B CHCTEME €CTECTBEHHBIX HaYK U €€ BeyIlei
poin B oOecre4eHUH YCTOWYMBOTO pa3BUTUSI UEJIOBEUECTBA: B pEIICHUH MpodiieM
9KOJIOTHYECKOM, SHEPreTH4YeCKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBL, CO3aHUU
HOBBIX MAaTEpHUAJOB, HOBBIX HCTOYHUKOB OJHEPrHUH, B OO0ECIEUECHHUH PALMOHAIBHOTO
IIPUPOJIOTIOIIL30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a TAKKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10POBBIO M IPUPOTHOM Cpee;

OCBOEHHME CHCTEMBbl 3HaHHM, JeXalluX B OCHOBE XMMHUYECKON COCTABIIAIOLICH €CTeCTBEHHO-
Hay4YHOM KapTUHBI MUpa: (yHAAMEHTAIBHBIX MOHATUH, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
MPEJCTAaBICHUNA O CTPOCHUH BELIECTBA HAa Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HA/JIMOJIEKYJISIPHOM, O TEPMOJMHAMMYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX MPOTEKaHUS
XUMUYECKUX PEaKUUi, O XMMHYECKOM PaBHOBECHH, PAaCTBOPAaX M JAUCHEPCHBIX CHCTEMax, 00
OOIIMX HAyYHBIX MPUHLIUIIAX XUMHUECKOTO MTPOU3BO/ICTBA;



¢dopmupoBaHre y OOYyYarOUUXCS OCO3HAHHOTO TOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHHUUA JJIs1 OOBSICHEHHsS KIFOYCBBIX HUJCH U MpoOIeM COBPEMEHHON XMMWH, IS
OOBSICHEHUS! W TIPOTHO3UPOBAHWS SBICHUH, WMEIONINX €CTECTBCHHO-HAYYHYIO MPHPOY;
IPaMOTHOTO PEIICHUs] MPOOIIEM, CBSI3aHHBIX ¢ XUMHEH, IPOTHO3UPOBAHHUS, aHAIIN3a M OIICHKH C
MO3UIHMKA  HKOJIOTUYECKOW O€301MacHOCTH TOCIEACTBUN  OBITOBOM ¥ MPOM3BOACTBEHHOMN
NEATEIbHOCTH 4YeJIOBeKa, CBA3aHHOW C XWMHUYECKAM IPOU3BOJICTBOM, HCIIOJIB30BAaHUEM U
nepepaboTKOM BEIIECTB;
yrayOleHne TPEICTaBICHUA O HAYIHBIX METOJIaX IMO3HAHUS, HEOOXOUMBIX I TPUOOPETCHHS
YMEHHUH OpPUCHTHPOBATHCSI B MUPE BEIISCTB U OOBSICHCHHS XUMUYCCKUX SBICHUH, MMEIOIINX
MECTO B MPUPOJIEC, B IPAKTHUECKOHN JACITCITLHOCTH M TIOBCSTHCBHON KHU3HU.

B mmane peanuzanuy nepBOOYEPEHBIX BOCIUTATEIHHBIX U PA3BUBAOIINX (PYHKIIHHA IIETOCTHOMN
CHCTEMBI CpPEeTHEro o0mero oOpa3oBaHus NMPU W3YYSHHUH IpeaMeTa «XUMHUs» Ha yriyOJIeHHOM
YPOBHE 0COOYIO0 aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE IIEJIM U 33/1a4H, KaK:

BOCITUTaHWE YOCKIEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPHUPOJBI, YBAKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTH TEOPETUUYCCKUX U TMPUKIIAJHBIX UCCICTOBAHUN B XUMHH, (DOPMHUPOBAHHE
MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHI0O W TIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H

CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0IIEYEIIOBEUECKIX IICHHOCTEH;
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYyaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJarormuxcsi, (GOPMHUPOBAHHE y HHUX CO3HATEILHOTO OTHOIICHHWS K CamMoOOpa3oBaHUIO M
HETIPEepPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIENTHOW MpodecCHOHaTbHONW U OOIIeCTBEHHON
NEeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 37J0POBOM
o0Opase XU3HU;

(bopMHpOBaHNE YMEHUN U HaBBIKOB Pa3yMHOTO IIPUPOJIONIOIB30BAHUS, PA3BUTHE HKOJIOTHUYECKOM
KYJIBTYpbI, IPUOOPETEHHE OTIbITA OOIIECTBEHHO-TIOJIE3HOM SKOJIOTMUECKOH AeATeIbHOCTH.
Oo0111ee 9rco 4acoB, MPeTyCMOTPEHHBIX JUTsl U3YUEHUS XUMUU Ha YIIIyOJIEHHOM YPOBHE CPETHETO
obrrero oopasoBanus, cocrasiser 306 yacos: B 10 kimacce — 136 gacos (4 yaca B Henmenmo), B 11
kiacce — 170 gaco (5 4acoB B HeeNio).

COJEPKAHUE OBYYEHMUSA
10 KJIACC
OPI'AHUYECKAS XUMMUSA

Teopernueckue 0CHOBbI OPraHMYeCKOM XUMMH.

[Ipenmer W 3HaueHWE OPraHWYECKOM XUMMH, IPEACTaBIEHHE O MHOrooOpaszuu
OpPraHMYECKUX COECANHEHUH.

DJEeKTPOHHOE CTPOEHHE aToOMa YIJepoja: OCHOBHOE U BO30YXJIEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aToMa yriaepoia. XUMU4ecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anyy aTOMHBIX opOuTaneit yrieponaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM
cBs3U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THITBI IEpeKpbIBaHUS AaTOMHBIX OpOUTaNIeH, G- U TT-
cBsi3u. OpjuHapHas, JBOWHas W TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3eH B MOJEKYJax
opranudeckux BemiecTs. [loHsTHE 0 CBOOOIHOM pajuKalie, HyKi1eopuiie 1 31eKTpoduIe.



Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byriaepoBa u COBpeMEHHbIE
MPEACTABJICHUS O CTPYKTYpPE MOJIEKYJ. 3HAU€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCTUHEHUH.
Moutekynsipabie U CTPYKTypHbIE (Qopmyibl. CTpyKTypHBIE (GOPMYIBl PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepus. Bunabl H30oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JEKTpOHHBbIE A(P(PEKTHI B MOJIEKyJIaX OPraHUYECKUX COCAMHEHUU
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienne o kKraccuukamuu OpraHUIecKux BemlecTs. [loHATHE 0 (YHKITMOHATLHOM
rpynne. ['omosorusi. ['omonornyeckue psiapl. CucteMaTnyeckas HOMEHKIIATypa OPraHUYECKUX
coenuuenuit (IUPAC) u TpuBHanbHBIC HA3BAHUS OTICIBHBIX MMPEACTABUTEIICH.

OcoOenHoct M KiIaccUpUKalus  OpraHMYeckux  peakuuid.  OKucCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XHUMUH.

DKCnepUMEHTATbHBIE METOBl M3YUYECHUsI BEIIECTB M WX MPEBpAICHUIN: 03HAKOMJICHHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajlaMH Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHWYEeCKUX BENIECTB TMpU HarpeBaHuu (IJIaBlieHWE, OOYIJIMBaHWE U  TOpEHUE),
KOHCTPYMPOBAHHE MOJIEICH MOJIEKYJI OPTaHNYECKUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonornyeckuil psa ankaHoB, oOmiast Gopmynia, HOMEHKJIATypa U U30MEpHUS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aTKAHOB, SP -THOPHIM3AIHA aTOMHBIX
opOuTaneit yrieposa, 6-cBsizb. ODU3NYECKUE CBOMCTBA aJTKaHOB.

XHWMHYECKUE CBOMCTBA JKAHOB: PEAKLMM 3aMEUICHUS, U30MEPU3ALINH, JETUIPUPOBAHUS,
UMKIM3AlMY, [UpOJM3a, KpekuHra, ropeHus. llperncraBieHne o MexXaHU3ME peaKUUl
PaaMKaIbHOTO 3aMEICHHUS.

Haxoxnaenue B nmpupojae. CriocoOb! MosydyeHus: U MpUMEHEHUE aJIKaHOB.

Huxnoankansl. O6mas dhopmyna, HOMEHKIATypa ¥ uzoMepus. OCOOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOWCTB MalbIX (IMKJIONPONAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
LUKIIOTeKCaH ) UKI0aaKkaHoB. CrocoObl MOTy4YeHUs U TPUMEHEHHUE [TUKII0ATKAHOB.

Ankensl. 'oMoNOru4eckuii psii alkeHoB, 001as popmysa, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI alKEHOB, SP’-ruOpuauM3anus aTOMHBIX OpOHTaneil
yriaepoja, 6- u m-cBsisu. CTpyKTypHas U reomeTpudeckas (Iuc-Tpanc-) nzomepus. Ousndeckue
CBOWCTBA QJKEHOB. XHMHUYECKHE CBOMCTBA: pEaKUWU MPUCOCAUHEHUS, 3aMEIICHUS B 0O-
MOJIOKEHHUE MpPU JABOMHOW CBA3M, NMOJMMepuU3auuu U okucieHus. [IpaBuwio MapkoBHHKOBA.
KauecTBeHHbIE peakiny Ha JBOMHYIO CBs3b. CIIOCOOBI MOTyUYEHUS U TPUMEHEHUE alIKEHOB.

Ankamuensl.  Kiaccudpukanusa — ankaaueHoB  (CONMpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymyaupogartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKIX CBOUCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpskEHHBIX aueHOB. CrocoObl
MOJTY4YEHHUS! U TPUMEHEHUE AIKAUEHOB.

AnkuHbl. ['oMonOrHYecKkuii psii amkUHOB, 00mas Gopmyna, HOMEHKIATYpa U U30MEpHs.
DNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKUHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneit yriepona. Puznyeckue CBONCTBA aJKHHOB. XHMHYECKHE CBONCTBA: pEAKIUU
MPUCOEANHEHUS, TUMEpU3AMU U TPUMEPHU3aLUU, OKUCIeHUs. KUCIOTHBIE CBOWCTBA aKMHOB,
MMEIOIUX KOHIIEBYIO TPOUMHYIO CBsI3b. KauecTBEHHBIE peakIMy Ha TPONHYI CB3b. CriocoObl
MOJIY4YEHUS! U TPUMEHEHUE aTKUHOB.



ApoMaTtudecKkue yriieBoJaopo bl (apeHsl). 'oMoIorudeckuii psj apeHoB, obmas hopmyia,
HOMEHKJIaTypa U U30MepHsl. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
du3nuecKkue CBOWMCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa MU €ro TOMOJIOTOB: PEaKLIUU
3aMeIIeHUs] B OCH30JbHOM KOJIBLIE M YIJICBOJOPOJHOM paHKalle, PEaKIHUU MPHCOCIAUHEHHUS,
OKHCJIEHHE TOMOJIOTroB OeH30:a. [IpencraBieHne 06 OpUeHTUPYIOLIEM AEHCTBUN 3aMECTUTENIEH B
OCH30JIBHOM KOJIbIIE Ha NpUMEpe AIKHIBHBIX PaJUuKaNoB, KapOOKCHIBHOW, THAPOKCHIBHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tonumepusanus ctuposa. CrnocoObl MOIy4YEeHUs U IPUMEHEHUE apOMATHUECKUX YIIIE€BOI0POIOB.

[pupomustii ra3. [lomyraeie HedTsHbIe Ta3bl. Hedth u e€ mpoucxoxaenune. KameHHbIi
yroiab U MPOIOYKThI ero mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePeroHka, KPEKHHT
(TepMuYecKHil, KaTalIuTU4YeCKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBILIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUaHOTPyIHmy, amuHorpynmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO  pacTBopa wménoun. BzaumopelicTtBue
JUTajJoreHaJIKaHOB C MarHheM M LMHKOM. [IoHsATHE O MeTalyIoOpraHM4ecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YITIEBOJOPOJIOB B ObITY, TEXHHKE W MpPU CHHTE3E
OpraHMYECKUX BEIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX INPEBpALCHUN: H3ydeHHE
(bU3NYECKUX CBOICTB yIiIeBOJA0POAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIMN yriIeBOAOPOI0OB
pa3IMYHBIX KJIACCOB (OOeCIBeUMBaHHE OPOMHOW WIJIM MOJTHOM BOJBI, pACTBOpA TEpMaHraHaTa
KaJIvs, B3aUMOJICHCTBHE alleTUIICHA C aMMHaYHBIM PacTBOpPOM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyXeHHMEe yriepoJa M BOJOPOJAa B OPraHMYECKMX BEIECTBAaX, MOJIY4YEHUE JTUIIEHA U
U3yYeHHE €ro CBOMCTB, O3HaKoMieHHe ¢ koyuiekuusamu «Hedptb» n «Yroas», ¢ oOpasuamu
IUIacTMacc, KAaydyyKOB M pE3UHBl, MOJICIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOJOB U
rajlOreHIPOU3BOHBIX YIIIEBOIOPOJIOB.

Kuciiopoaconep:kamue opranudeckue coeJuHeHNs.

IIpenensHble opHOaToMHble cnupThl. CTpoeHHME MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonoruueckuii psj, odmas Gpopmyna, ©30Mepus, HOMEHKIATypa U KIacCUDUKALIHSL.
dusnuecKkue CBOWUCTBA MpPEAENbHBIX OJHOATOMHBIX CHHMPTOB. BoaopoaHble CBA3M MEXAy
MOJIEKYJIaMH CIIMPTOB. XMMHUYECKHE CBOWCTBA: PEAKIIMU 3aMEIlEeHUs, JeTHApaTallui, OKUCICHHUS,
B3aMMO/ICHCTBHE C OPraHWYECKUMHU U HEOPraHMYeCKMMHU KucioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE cnUpThl. JleHiCTBUE 3TaHOJAa M METaHOja Ha OpraHu3M uesnoBeka. CrocoObl
MIOJIy4EHUS U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOMPTHI — ATHIEHIVIMKONb W IiuuepuH. dusndeckue M XUMHUYECKHE
CBOMCTBA: pEaKLUUU 3aMEIIECHUs, B3aUMOJECHCTBUE C OPraHMYECKMMH U HEOPraHMYEeCKUMH
KHCIIOTaMHM, KaueCTBEHHAsl peaklus Ha MHOroaTOMHbIE cnupThl. lIpencraBienne o MexaHusme
peakuuii HykJieopuiIbHOro 3aMerieHus. JleiicTBre Ha opranusM yenoBeka. CriocoObl MOTydeHHs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.



®enon. CtpoeHne MOJIEKYIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30JbHOTO SApa.
®dwusnueckue cpoiictBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha ¢eron. TokcnyHocTh ¢eHona. CrnocoObl TOJIydeHUS W TpUMEHEHue ¢eHoma.
denonopmanbaeTUAHAS CMOJIA.

KapOoHunbHblE COEIMHEHUS — albJETUAbl M KETOHBL. OJEKTPOHHOE CTPOECHUE
KapOOHWIBHOW rpymmbl. ['OMOJOTHYecKHe psAasl albAETHIOB M KETOHOB, oOmas Qopmyrna,
n3oMepus U HOMeHKiIarypa. Du3nyeckue CBOMCTBA ANBJIETUJIOB U KETOHOB. XHUMHUYECKHE
CBOMCTBa aIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUEe albJeruios,
Ka4eCTBEHHBIE peakiuy Ha aibaeruisl. CrocoObl MOMydeHHs W TPUMEHEHHE ajbJeTHJIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkinarypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
Mpe/iebHBIX KapOOHOBBIX KMCIOT. BogOpoIHbIE CBA3M MEXKTy MOJIEKyJIaMU KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuMsl 3TepUPHUKALUU, PEAKIUU C y4aCTHEM
YTJIEBOJIOPOIHOTO paaukana. OCoOEHHOCTH CBOWCTB MYpaBbUHOW KHUCHOTHL. [loHsTHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHCJIOT — CJIOKHBIX 3dupax. MHoroodpasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KHCIOT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThL. (CrocoObl
MOJIy4EHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxwnbie 2¢upsl. ['oMonorudyeckuii psia, obmas dopMmyna, U3oMepuss 1 HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIION Y IIEJIOYHOU CpeIe.

Kuper. Ctpoenune, puznueckiue U XUMUYECKAE CBOWCTBA KUPOB: THIPOJU3 B KHUCIOH U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KkucnoT. XKupsl B ipupo/e.

MBpBLI4 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
nosiucaxapuabl). MoHocaxapuzpl: TJI0K03a, (pyKTo3a, Tajakro3a, pubo3a, 1e30KcHpub03a.
duznyeckue CBONCTBA U HaxoxaeHue B npupoje. Dotocunres. XuMruueckue CBOMCTBA TITIOKO3bI:
PEaKIUu C y4aCTUEM CIIUPTOBBIX U allbJICTUTHOM TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
[IpumeHeHue rIOKO3bl, €€ 3HaYeHHE B KU3HEEATEIbHOCTH opranu3ma. Jlucaxapuisl: caxaposa,
MajbTO3a U JlakTo3a. BoccTaHaBnMBaromue ¥ HEBOCCTAHABIMBAIOIIME AUCaXapuabl. [ uaponus
nucaxapunoB. Haxoxzaenue B mpupojie U npumenenue. [lonucaxapuapl: kpaxman, TIIMKOTEH U
uemnono3a. CTpoeHHe MakKpOMOJEKYyd Kpaxmania, TJIMKOTeHa W IeJUToo3bl. Pdusnyeckue
CBOMCTBa Kpaxmalia M LeJUTF0JIO3bl. XUMHUYECKUE CBOMCTBA KpaxMmana: THAPOJIN3, KaueCTBeHHAs
peakuus ¢ HoJAoM. XHUMHUYECKHE CBONCTBA LEJIIOJIO3bI: THAPOJIM3, MOJydeHue 3(upos
1er0103bl. IToHATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).

DKcIepUMEHTAIbHbIE METOJbl M3YYEHMs BEIECTB M UX INPEBpAIICHUH: pacTBOPUMOCTh
Pa3UYHBIX CIMPTOB B BOJIE, B3aUMO/IEHCTBHE ATAHOJIA C HATPHEM, OKHCIIEHUE STHJIOBOTO CIIUPTa
B QJIbJIETH/ Ha PAacKaJEHHON MeIHOM MPOBOJIOKE, OKUCIEHUE STHIOBOTO CIUPTA JTUXPOMATOM
Kaust (BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUAIOB), KAYECTBEHHBIE PEAKIIUU Ha allbAETHIbI (C
ruapokcugoM auammuHcepeOpa(l) u  rumpokcumom wmenu(ll)), peakuus riMnepuHa



ruapokcuaoM menu(ll), xumMmuueckre cBONCTBAa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJICHCTBUE
pactBopa TIIOK03bl ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 33724 0 TeMaM «CrupThl U GeHonb, «KapOoHoBbIE KHUCIOTH. CI0XKHBIC
3pUPBI».

A3oTcoaepxamye OpraHuyecKkue coeIuHeHusl.

AMUHBI — OpraHMYeCKHe TMPOM3BOJHBIC aMMmmaka. Kiaccudukanus aMHHOB:
anmndarrnyecKkue U apoMaTHUECKUe; IEPBUYHBIC, BTOPUYHBIC U TpeTU4HbIE. CTPOCHUE MOJICKYII,
obmas ¢opmyna, U30MepHsi, HOMEHKIATypa U (pU3UYECKHE CBOWCTBA. XMMHUYECKOE CBOMCTBA
amn(paTHIecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, ATKWIMPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaAMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTruyeckoro psiaa. Ctpoenue anuiauHa. Bzaumuoe
BIIUSIHUE TPYII aTOMOB B MoJiekyie aHuianHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHMIIMHA.
KauectBennsie peakuun Ha aHwiInH. CHOCOOBI TOJYYEHHS] W TMPUMEHEHHE aTu(aTUYECKUX
amMuHOB. [loydeHne anuiMHa U3 HUTPOOEH30IA.

AmunHokucnotsel. Homenknarypa u uzomepusi. OTaenbHble TPEACTABUTENH 0.-aMUHOKHCIIOT:
rImIyH, antaauH. Ou3ndeckre cBOMCTBA aMUHOKHUCIOT. XUMUUECKHE CBOMCTBA aMHHOKHCIIOT KaK
aM(OTEepHBIX OPraHUIECKUX COCTMHECHUM, PEaKIIHs MOJTUKOHICHCAIINH, 00pa30BaHME MEeTITHIHOMN
cBs3U. bruonorndeckoe 3HaueHUEe aMMHOKUCIOT. CHHTE3 U TUIPOJIA3 ENTH/IOB.

benku kak npupoiHbie mouMepsl. [lepBruyHas, BTopudHas M TPETHYHAS CTPYKTypa OEITKOB.
XHUMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIHs, KAYECTBEHHBIE PEaKIIUU Ha OCIKH.

DKCIEpUMEHTAIIbHBIE METOJbl M3YYEHHUSI BEIIECTB M WX MPEBPAILCHUI: PaCTBOPECHHUE
OCNKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHHIC PEAKIIMU Ha OCJIKH, perieHre
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYECKUE COCIUHEHUS» U
«Pacrno3HaBaHue OpraHMYeCKUX COCTMHEHUIN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHBIE TIOHSITUS XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb MOJMMEpHU3AIMU, CPEeAHsAss MoJeKylnsipHas macca. OCHOBHbIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUI — OJIMMEepU3alis U MOJUKOHACHCAIUS.

[Tomumepnsbie MaTepuansl. [LmactMacchl (MOMMATHIIEH, TOTUIPOITHIICH, TOJIUBUHUAIXIOPHI,
MTOJIMCTUPOJI, MOJTUMETHIMETAKPUIIAT, TTOJTMKAPOOHATHI, OJUATHICHTepedTanar). Y Trim3anus u
nepepadoTKa IJIacTUKA.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYeCKHe Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypalibHbIE (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanibHOTO Ha3HAUYeHUs (Te(IIOH, KeBIap, SIEKTPOIPOBOAAIINE MOIUMEPHI,
OuopasiaraeMbie MOJIUMEPHI).

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kay4yKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Pacno3HaBaHue MI1aCTMACC U BOJIOKOHY.

PacuérHbie 3amaun.



Haxosxnenne MonekymsipHoit (GopMyibl OPraHMYECKOTO COSTMHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHOH (HOpMYIbl OpraHUYecKOro
COoeIMHEHUS 110 Macce (00BEMY) IPOIYKTOB CrOpaHusi, 10 KOJIMYECTBY BelllecTBa (Macce, 00bEMY)
NPOAYKTOB pEAaKIMH W/WIM MCXOJHBIX BELIECTB, YCTAHOBJIIEHHWE CTPYKTYpHOU (HOpMyIIbI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpeJIeNICHUE JI0JIU BBIXOJA MPOIYyKTa PEAKIUN OT TEOPETUUYECKU BO3MOMKHOTO.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MeXInpeIMeTHBIX CBsI3€d IpU M3ydyeHUU opraHmdyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, MPUHSTHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccuukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBAHUE.

®dusuka: Marepus, aTroM, IMIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJla, DHEPreTUYeCKU
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, omochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPOQHBIA M TreTepoTpodHBI THUN MUTaHUS, Opo’keHue, (POTOCHHTE3, AbIXaHUe, OelKw,
YTJIE€BObI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: nmose3Hsle UCKONAEMBble, TOILIUBO.

TexHosOrMs: MUILEBBIE IPOLYKTHI, OCHOBBI PAlJMOHAIBHOTO ITUTAHHS, MOIOIIME CPENICTBA,
MaTEepHaJIbl U3 HCKYCCTBECHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sijiep. XUMHYECKUM 3eMeHT. M3oTonbl. CTpoeHHEe AIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHUE YPOBHU W TIOJYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukanus XuMHUYECKUX 371eMeHTOB (S-, p-, d-, f-anmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTaNIsIM. ODIJEKTPOHHBIE KOH(MUTypalMd aTOMOB 3JIEMEHTOB
MEepPBOro—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpalui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

Ilepuomnueckuit 3akoH u llepuomuueckas cucremMa XUMUYeCKHX 3neMeHToB J[.U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoguyeckol CHUCTEMbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPyIIaM U
nepuojam. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMudeckas CBsS3b. BHUIBI XUMHYECKOH CBS3M: KOBAJICHTHAS, MOHHAS, METAJUIMYCCKas.
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHON CBsI3U: OOMEHHBIN U IOHOPHO-aKIENTOPHBIN. DHEPrus U
JuinHa cBsi3U. [lonsipHOCTH, HANMPaBIEHHOCTh M HACHIIIAEMOCTh KOBAaJIEHTHOU cBsi3U. KparHble
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BasieHTHOCTP W BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (Ha IMPUMEpPE COCAMHEHHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne o0 KOMIUIEKCHBIX coenuHeHusax. (CocraB KOMIUIEKCHOTO — HOHA:
KOMILJIEKCOOOpa3oBareib, JMTAaHABl. 3HAUYCHHWE KOMIUICKCHBIX coeauHeHuid. [loHaTHe o
KOOPJMHAILMOHHON XUMUH.

BeniectBa MOJNEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHMS. THIBI KpHUCTAJUIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nqucnepcHeix cucremax. VctuHHbIE pacTBOpbL. [IpeacTaBiieHre 0 KOJUIOUIHBIX
pactBopax. CrocoObl BbIpaXeHHUS KOHIIGHTpPAIlMM PACTBOPOB: MaccoBasl JOJsl BEIIECTBA B
pacTBope, MoJsipHas ~ KOHUEHTpauus. HacbllleHHbIE W HEHACHINIEHHBIE  PACTBOPBI,
pactBopuUMOCTh. KpHcTtamoruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPraHHMYECKHX BEHIECTB. TpHUBHAIBHBIC HA3BAHUS
OTAEJBHBIX MPEICTABUTENICH HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHUUeCKUX PEaKIUil B HEOPraHUYECKOW 1 OPraHu4ecKOW XUMHUH. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPAICHUS SHEPTHH MPH XUMUYECKUX
peaknusx. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMUYECKUE YPaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT pa3InYHbIX (pakTopoB. 'oMOreHHbIE
Y reTeporeHHbIe peakuu. Katainus u kaTaam3aTopsl.

OO6patumbie U HEOOpAaTUMBbIE pEeaKIIMH. XUMHUECKOe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOphI, BIMSIONIME HA TMOJOKEHWE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JTABJICHUE W KOHIIEHTPAIlMU BEIIECTB, yYacTBYIOmMX B peakuuu. [Ipunmmn Jle [llatense.

OnextponuTtnueckas auccounanus. CuibHble W crnadble  31eKTpoduThl. CreneHb
nucconnanuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meno4yHas. BomopoaHblii
nokazatenb (PH) pactBopa. I'muposnus coneit. Peakuiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxkuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST W BOCCTAHOBJICHUs. BakHeWIne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHMsS BELIECTB M UX MPEBPALICHUI: pa3lIokKEHUE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalW3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHue Cpeabl PacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3yUEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklud U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tomoxenne HemeramioB B llepuonnueckodl cucreMe XUMUYECKUX diaeMeHToB ..
MenneneeBa W OCOOEHHOCTH CTpOEHHS HX aroMmMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTaJuIoB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yraepoaa).

Bonopona. INonyyenue, ¢gusndeckine M XUMUYECKHE CBOMCTBA: PEAKIMU C METAUIAMU U
HEMETaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371EMEHTHI.

lanmorensl. Haxoxxaenune B mpupojie, COCOObI MOMydeHHs], PU3NUSCKHE U XUMUYECKHE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHeWIIne KHUCIOPOACOAEPKALIME COCAUHEHUS TaJOrEHOB.



JIaGopaTopHbI€ ¥ IPOMBIIIIJICHHBIE CIIOCOOBI MOMY4YEeHNUs raJioreHoB. [IprMeHeHne rajJoreHoB U ux
COEIMHEHU.

Kucnopon, o3on. JlabopaTopHble M HPOMBIIIICHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJA.
du3nuecKue U XUMUYECKHUEe CBOMCTBA U MPUMEHEHHUE KUCIIOPO1a U 030HA. OKCUIBI U IEPOKCHUIBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI IMOJNy4eHUs, (U3HUSCKUE U XUMHUYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Okxcun cepbi(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCIIOTBI U uX coiu. OCOOEHHOCTH CBOWCTB cepHOM KHCIOTHL. [lpumenenue cepel u €€
COEIMHEHU.

A30T. Haxoxnenwe B Tpupojae, CrIOCOObl TONydeHHs, (PU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMuak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHI. [IprMeHeHue a30Ta M €ro CoeAMHEHHH. A30THBIC
yA0OpeHwusl.

®ochop. Haxoxaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UUECKUE U XUMHUUYECKHE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kuciora u e€ conu. [Ipumenenue
¢docdopa u ero coenunenuit. DochopHsie y1oOpeHUS.

VYrnepon, HaxoXACHHUE B TpUpOJE. AJUIOTpONHbIe Moaubukanuu. Duznyeckne u
XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaom. Okcun yraepoa(ll), okcun
yraepona(lV), yronpHas KUciioTa U €€ coii. AKTUBUPOBAHHBIN Yroib, aacopOuus. OymnepeHsl,
rpadeH, yraepoaHsie HAaHOTpYOkH. [IprMeHeHne MPoCThIX BEIIEeCTB, 00pa30BaHHBIX YIJIEPOAOM,
U €r0 COEOIUHEHUN.

Kpemuwnii. Haxoxxnenue B mpupoje, CoCOObI MOMYYCHHS, (PU3MUECKHE U XUMHYECCKUE
cBoiictBa. Oxcun kpemuus(1V), kpemMHueBast KHCIOTa, CUIMKATHL. [IpuMeHeHne KpeMHUS U €ro
coequHennii. CTeKJ0, ero moJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne metamioB B [lepronnyueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. Obiue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenue MetaioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DNEKTPOXUMHYECKUN psii HanpspKeHui MetasuioB. O0mmue crocoObl MOIy4eHUs METaIIOB:
TUIPOMETAJUTYPIysl, MUPOMETAIUTYPrusl, NeKTpoMeTatyprus. [loHsaTue o KOppo3uu MeTauioB.
CriocoObl 3a1UThl OT KOPPO3HUHU.

Obmas xapakrepuctuka MetawioB |A-rpymmbl Ilepuoguueckoit cucTeMbl XUMUYECKHX
aneMeHToB. Hatpuii u xanuii: nonaydyenue, pusnveckrue U XUMUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoid cucTeMbl XUMHUYECKHX
AJIEMEHTOB. Maruuii u Kanpluii: oay4eHue, (u3nueckue U XMMHUYECKUe CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX coennHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHMI: TIonydyeHue, PU3NYECKUE U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro CcoequHeHWid. AMGOTEpHbIe CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmiass xapaktepucTuka MetauioB mnobounsix mnoarpymnmn (b-rpymm) Ilepuonndeckoii
CUCTEMBI XUMHUYECKUX AIIEMEHTOB.



du3nueckue 1 XUMHUYECKUE CBOMCTBA XpoMa U ero coeauHeHud. OKCUIbI U THAPOKCHIBI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomaTbl, UX OKHCIUTEIbHBIE CBOMCTBA.
[Tosydyenue u npuMEHEHHE XpOMa.

®usnyeckue M XMMHMYECKME CBOMCTBA MapraHia M €ro coeauHeHuid. Baxheummue
coenunenus mapranua(ll), mapranua(lV), mapranna(VI) nu mapranua(VIl). Ilepmanranar xanus,
€ro OKUCIIUTEIbHbIE CBOMCTBA.

dusnueckue 1 XMMUYECKHUE CBOMCTBA )Kelle3a U ero coequHeHuit. OKCHIbl, THAPOKCUIBI 1
cosmm xkene3a(ll) u xeneza(lll). [lonmyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3nYECKUEe U XMMUYECKUE CBOMCTBA MeIIU U €€ coenrHeHuil. [lonyyenrne u npumeHenne
M€ U €€ COCINHEHHN.

[unk: nomyuenue, GU3NUECKUE U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[puMeHeHre [IMHKA U €r0 COCTMHEHHUIA.

DKCNepUMEHTATBHBIE METO bl U3YUYCHHS BEIIECTB M X MIPEBPAILICHHI: U3ydeHue 00pa3iioB
HEMETaJlJIOB, TOpeHHe cepbl, (ocdopa, kene3a, MarHusl B KUCIOPOJE, M3YUYEHUE KOJIJIEKIUU
«MeTaibl U CIUIaBbD», B3AUMOJICHCTBHE HIEIOYHBIX U IIEIOYHO3EMEIBHBIX METAIJIOB C BOJAOU
(BO3MO’KHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKeJe3a C pacTBOpaMu
KHUCJIOT W IIEJI0YeH, KAUYeCTBEHHbIE PEAKIIMM Ha HEOPraHWMYECKHE aHWOHBI, KATUHOH BOJIOPOJia U
KaTUOHBI METAJUIOB, B3AUMOJAEHCTBHE THAPOKCUIOB ATFOMUHUS U [IUHKA C PACTBOPAMH KHCIIOT U
LIEJI0YEH, PEIICHNE IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMaM «[ anorensl», «Cepa 1 €€ COeIMHEHUS,
«A30T u Qochop U UX coeAUHEHUs», «MeTamibl IaBHBIX MOArpYNI», «MeTamibl TOOOUHBIX
MO AT PYIII.

XuMHus U KU3Hb.

Ponp xumun B obGecrnieueHUN YCTOWYMBOTO pa3BUTHA desioBeuecTBa. [IoHATHE O HaydyHBIX
METOJaX MO3HAHUSA U METOJIOJIOTMHM HAYYHOT'O MCClieoBaHns. HaydHble TpUHIUIIBI OpraHn3aluu
XMUMHYECKOTO MPOU3BOACTBA. [IpombllieHHBIE CIOCOOBI MOMYyYEHUS! BaKHEUIINX BEIIeCTB (Ha
puMepe IMPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHousa). [IpoMbliiieHHbIe CroCcoObI
MOJIY4YEHUsI METAVIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHUE OKpYXKaroled cpelbl U €ro
nociencTBus. Ponbp xumuu B o6ecrieueHuN SHEPreTHIeCcKoil 6e30MacHOCTH.

XumHs U 300poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuina wucnonap3oBaHUsS
JIEKapCTBEHHBIX MpenapaToB. Posib XuMHUM B pa3BUTUU MEAUIUHBI.

XYMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe 100aBKu. Pons xumuu B obecnieueHun
MUIIEBOM 0€30MacCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. bertoBas xumms. IlpaBuia OGezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAYKHEHIIINE CTPOUTENbHBIE MaTePHAIbI (IIEMEHT, OETOH).

XuMus B CeNbCKOM X03siicTBe. OpraHn4ecKue U MUHEpalbHbIe YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKII0, KepaMuka. MaTepuaibl Jist
anekTpoHuKU. HaHoTexHonorum.

Pacué€rneie 3amaun.

Pacuérel: Macchl BeliecTBa ik 00bEMa ra3oB MO N3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIeCTB, Macchl (00BEMa, KOJIMYECTBa
BEI[ECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HMMEET MPHUMECH, Macchl (00BEMa,



KOJIMYECTBA BELIECTBA) MPOJAYKTa pEaKlUu, €CIM OJHO M3 BELIECTB JAaHO B BUJE pacTBOpa C
ONPENENEHHON MAacCOBOM JIOJIEH PACTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJM M MOJISIPHOM
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOAA HPOAYKTa PEAKLHMH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 kiacce oCyIecTBIACTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUM, IPUHATHIX B OT/EIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO01iue ecTecTBEHHO-HAay4yHbIE IOHATHSA: SIBICHHWE, Hay4dyHbIH (akT, Unoresa, TEeOopus,
3aKOH, aHalu3, CHHTEe3, KiIaccupuKauus, MEePUOJUYHOCTh, HAOIIOJEHHE, W3MEpPEHHE,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®duznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, UI€aIbHbIN a3, (pu3ndeckue BeIMUHHbI, €AUHHUIIBI U3MEPEHUs,
CKOPOCTb, HEPIrus, Macca.

buonorus: knerka, oOpraHmsM, OJKocucTema, Ouocdepa, MeradoIM3M, MakKpo- U
MUKPO3JIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: xuMu4eckas MPOMBIIUICHHOCTb, METAJLTyprusi, CTPOUTENbHbIE MaTepUabl,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IHILEBas IMPOMBIIUIEHHOCTh, (hapMaleBTHYECKast
IPOMBIIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pHaJIOB, IEKTPOHHAS IPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMLI 110 XMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBHU C CUCTCMHO-JACATCIIbHOCTHBIM ITOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHMS MpeaMeTa «XHUMHs» Ha YPOBHE CpelHero ooOimiero o0pa3oBaHUs
BBIZICTICHBI  CJICIYIOIIHAE  COCTaBIISAIONIME: OCO3HAHUE OOYYAIOIIUMHUCS  POCCHUUCKOU
Fpa)KI[aHCKOI\/’I HIACHTUYHOCTHU, TOTOBHOCTb K CaMOPA3BUTHIO, CaMOCTOATCIBHOCTH U
CaMOOTIPENICIICHUIO; HaJIM4Yhe MOTHUBAIIMM K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH
O6yanOIIII/IXC$I PYKOBOACTBOBATHECA TIPUHATHIMH B O6HIGCTBC npaBujiaMiM W HOpMaMH
MOBCACHU A, HAJIMYNEC IIPABOCO3HAHUA, SKOJIOTHUECKOU KYJIBbTYPBI; CIIOCOOHOCTH CTaBUThH neim
" CTPOUTH )KU3HCHHBIC IIJIAHbI.

JIM4HOCTHEBIE PE3YIbTAThI OCBOCHU nmpeaMeTa «XUMUI» OTpaXxaroT
c(hOpMUPOBAHHOCTH OMBITA MO3HABATEIHFHOM U MTPAKTUYECKON JEATEITHHOCTH 00YJAIOITUXCS B
MpoIIecCe peaau3ai 00pa3oBaTEIHLHON IeATETLHOCTH.

JIM4HOCTHEBIE PE3YIbTATHI OCBOCHUSA npeamMeTa «XuUMUI» OTpaXxaroT
c(hOpMUPOBAHHOCTD OMBITA MO3HABATEIHFHOM U MTPAKTUYECKON JEATEITHHOCTH 00YJAIONTUXCS B
MpoLecce peann3aiui 00pa3oBaTeIbHON AeATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YYaIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 0043aHHOCTEH, yBaXKEHUS
K 3aKOHY M MPaBOTIOPSIKY;

MIPEJICTaBJICHHS] O COLIMAJIbHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEJBHOCTH IPHU CO3JaHUU Y4eOHBIX
MPOEKTOB, PEIICHWU YYEOHbIX U TO3HABATENbHBIX 3aJ]a4, BBIMNOJIHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHMs], JOTUKY U apryMEHTHI
JPYTUX MPU aHAIKU3€E Pa3IMYHbIX BUIOB YUeOHOM eI TENbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY U HAYYHOMY HACIEAUIO OTEUECTBEHHOM
XUMHUH;

YBaXKEHUS K MPOIECCY TBOpUYECTBA B 00JaCTU TEOPUU U MPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHUSA TOTO, YTO JaHHBIE HAYKU €CTh PE3YyNbTaT JJIUTENbHBIX HAOMIOJICHU,
KPOTIOTIMBBIX IKCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca W TMO03HABAaTEJIbHBIX MOTHBOB B TOJyYEHHH M TOCIEAYIOIIEM aHau3e
MH(OPMAIIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE MOBEACHUE W IMOCTYNKH CBOMX TOBApUUIEH € MO3ULIHIA
HPABCTBEHHBIX U MMPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 30pOBOT0 M 0e30macHOro obOpasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOIoICHHS TPaBUII 0€30TIaCHOTO OOpaIleHus C BEIIeCTBAMU B OBITY, TIOBCCIHEBHOU
KU3HHU, B TPYJIOBOU JIEATEIHHOCTH;

MOHUMAHMS I[CHHOCTH MPaBWJI HWHIWBUIYATHHOTO M KOJUICKTUBHOTO 0€301MacHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINUX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TIOCIICACTBHI W HEMPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KYPEHHS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTEHTHOCTH B Yy4eOHO-HCCIIEIOBATECIILCKON IS TSIILHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PENICHUM MPAKTHYCCKUX 33]a4 COIHAILHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHIECKOMY U3YUEHUIO0 TPOPECCUil pa3IMuHOTO POJia, B TOM YHCIIE HA
OCHOBE IIPHMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUSA K TPY.y, JIOASIM TPYyJa U pe3ylbTaTtaM TPYIOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBUIYAIbHOW TPACKTOPUH OOpa30BaHUS,
Oynayuieit mpodeccuu u peaar3anuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB € YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 0OIIECTRA;

6) K0JIOTNYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKH  1I€JIeCOOOpa3HOro  OTHOIIEGHUS K MPUPOJE KaK  HUCTOUHUKY
CYLIECTBOBaHUS KU3HU Ha 3eMII€;

MOHUMAaHHUS  TJ00ANbHOTO  XapakTepa  HSKOJOTMYECKUX  IpolsieM,  BIUSHUS
HKOHOMMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHOMN U COLIMANBHOMN Cpebl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJB30BaHUs JOCTHKCHUM XUMHUH IS peuieHUs
BOIIPOCOB PALMOHATILHOTO MPUPOAONOIB30BaAHUS;

AKTUBHOTO HETIPHATHS ACHCTBUNA, MPUHOCAIIUX BPE OKPYXKAIOIIel IpUpoIHOM cpene,
YMEHUS MIPOTHO3HPOBATH HEOIaronpusITHIE JKOJIOTHYECKHE MOCITIEACTBHS
MpeaPUHIUMAEMbIX JEHCTBUI U TPEeIOTBPALATh UX;

HaJIW4YUs Pa3BUTOTO SKOJOTHMYECKOTO MBIIIJICHUS, IKOJIOTUYECKOW KYIbTYPHI, OIBITA
NEeSITeNFHOCTH  OKOJIOTMYECKON HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIHHON, KOMMYHHKATUBHOM M COLIMATIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS
AKTUBHO MPOTUBOCTOSTH UJICOJIOTUU XeMOGhoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CleUn(UKH XUMUU KaK HayKW, OCO3HaHHs €€ poilu B (OpPMUPOBAHUU
paIlMOHATFHOTO HAYYHOTO MBIINUICHHS, CO3JaHUHM IEJIOCTHOTO MpeACTaBieHHs 00



OKPY)KaIOILIEM MHpE KaKk O €AMHCTBE MPUPOAbl U 4YEJIOBEKA, B IO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MTPOoOIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAUMMOCTH XMMHUH Ui COBPEMEHHOW IMBHUJIM3AIMU: B €&
I'YMaHUCTUYECKOW HAMpPaBJICHHOCTH U Ba)KHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepuanbHOMN
KYJbTYpBl, B pEIICHUH TJI00aTbHBIX MPOOJIIEM YCTOWYMBOTO pa3BUTHs YEIOBEYECTBA —
CBIPBEBOM, DJHEPreTUYECKOH, IHINEBONH ¥ OSKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECIIEUEHUHN YCIOBUM YCIIELIHOTO Tpyda M 3KOJOTMYECKH KOM(OPTHON KU3HU
Ka)KJOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHONM TPAaMOTHOCTH: IOHMUMAaHMSI CYIIHOCTH METOJIOB II03HaHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJb30BaTh MOJIy4aeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHUS SIBICHUN OKpPYKAIOLIIEr0O MHUPA U MPOUCXOAAIIUX B HEM
W3MEHEHUW, YMEHUs JeiaTb O0OOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HaydHbIX (DaKTOB U
UMEIOLIUXCS JAaHHBIX C LENbI0 TOJIYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSTEIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JJIS pPELICHHS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON NEATENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTU K HEMPEPhIBHOMY 00pa30BaHUIO M caMOOOPa30BAHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHMM IO XUMUU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IMuHBIX cdepax npodeccHoHaTbHON
NESATENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOCHHUS IPOTPAaMMBbI [0 XUMHUHU Ha YPOBHE CPEJIHETrO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HAYUMBIC JIJIs1 (DOPMHUPOBAHKSI MHUPOBO33PEHHUS 00YUAIOIIUXCS MEKTUCITUILUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIIUE IEJOCTHOCTh HAYYHOW KapTHUHBI
MHpa ¥ CHelM(PHUKY METOJO0B IMO3HAHUS, UCIOJIb3YEMbIX B €CTCCTBCHHBIX HayKax (Marepwus,
BEIIICCTBO, JHEPIus, SBJICHUE, IMPOIECC, CHUCTEMa, HAy4YHBIH (HaKT, MPHHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHSs, UCCIICAOBaHNE, HAOIIOCHHE, U3MEPEHHE, IKCIIEPUMEHT U
ApyrHe);

YHUBEpCaJbHbIE  y4eOHbIC  JeiicTBUs  (IMO3HABATElbHBIE, KOMMYHHUKAaTHUBHBIC,
peryiasTuBHbIE), obOecreunBaronie (HopMUpoBaHHE (QYHKIIMOHAIBHON TPAaMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CIOCOOHOCTh  OOy4arolIUXCcs HUCHOJb30BaTh OCBOCHHBIE  MEXJIUCIUILUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIE NIEHCTBUS B IO3HABATEIbHOW U
COLIMANTLHOM MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAalOT OBIAJCHHE YHUBEPCAIBLHBIMH YYeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

Ilo3HaBaTebHBIE YHHBEPCcATbHbIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:



CaMOCTOSITENIBHO (DOPMYITUPOBATH U AKTYaJIM3MPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpEeNENATh LeNU JIeATebHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTH pe3y.]II)TaTI)I JACATCIIBHOCTHU C IIOCTABJICHHBIMU L CIISAMU

HCIIOJIB30BAaTh HpI/I OCBOCHHNU 3H8,HPII>1 HpI/IéMBI JIOTUYCCKOI'O MBINIJICHUS: BBIACIATH
xapaKTepHHe HpI/ISHaKI/I HOHSITI/Iﬁ nu yCTaHaBJII/IBaTI) X B3aWMMOCBA3b, MHCIIOJIB30BaTh
COOTBGTCTBYIOIIII/IC IIOHATUSA IOJIA 06"I)$ICH€HI/I$I OTACIBHBIX (baKTOB 158 ﬂBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAaHHUA H KpI/ITepI/II/I JUIA KJIaCCI/I(l)I/IKaIII/II/I BCIICCTB U XHUMHYCCKUX
peaKuuii;

yCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-CJ'IeI[CTBeHHI)Ie CBs3H MC)KI[y I/ISy‘IaeMI)IMI/I SIBJICHUSIMU,

CTPOUTh JIOTHYECKHUE pACCYXICHUs (MHIYKTHBHBIEC, JEAYKTUBHbBIE, IO aHAJIOTHN),
BBIABJIATH 3aKOHOMCpHOCTI/I u HpOTHBOpG'—II/IH B paCCManI/IBaeMI)IX SABJICHUSAX, (1)OpMy.]'II/IpOBaTI)
BBIBO/JIbI U 3aKJIFOUCHU S,

HpI/IMeHSITI) B HpOHCCC@ IIO3HAHUA I/ICHOHBSYGMI)IG B XUMHUHU CUMBOJIMYCCKHUC (3HaKOBBIe)
MOJIeNH, MpPeoOpa3OBbIBATh MOJENbHbBIE MPEACTaBICHUS — XUMUYECKHH 3HaK (CHMBOII)
3JIEMEHTa, XUMU4ecKas (popmyrna, ypaBHEHHE XUMUUYECKON PEaKIMK — IIPU PEIICHUN Y4eOHBIX
IIO3HABATCIIBHBIX U HpaKTI/I'-IeCKI/IX 3ajaa4, HpI/IMeHHTL HAa3BaAHHBIC MOJACIIBHBIC HpG}ICTaBHeHI/IH
JJI1 BBISIBJICHUA xapaKTepme HpI/ISHaKOB 1/13yqaeMLIx BCIICCTB U XUMHWUYCCKHUX peaKHHﬁ.

2) 60a30BbIe HCCJIEA0BATEAbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O TTO3HAHUS BEILIECTB U XUMUUYECKUX PEAKIIHIA;

dbopmynupoBaTh IEIM W 3a7a4d HCCIEIOBAHUS, HCIOJIB30BaTh IOCTABJICHHBIC U
CaMOCTOSITEIFHO CHOPMYIIMPOBAHHBIC BOTIPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI
JuTst POPMHUPOBAHUSI TUTIOTE3BI TI0 TTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIQJIETh HABBIKAMH CaMOCTOSITEJILHOTO IUIAHUPOBAHMUS W MPOBEICHUS YYECHUUECKHX
JKCIIEPUMEHTOB,  COBEpIICHCTBOBATH yMEHHUs  HAaOMIOgaTh 32  XOJOM  Ipoliecca,
CaMOCTOSITEJIPHO MPOTHO3UPOBATh €r0 PE3yNbTar, (HOPMYIHPOBATh 0OOOIIEHHUS W BBIBOIBI
OTHOCHTEIILHO JIOCTOBEPHOCTHU PE3y/IbTaTOB MCCIICIOBAHMS, COCTABIATh 000CHOBAHHBIN OTUET
0 MpoieNIaHHON paboTe;

MpUOOpPETaTh OMBIT YYCHUUYECKON HCCIEIOBATENbCKON M MPOEKTHOW AESITeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PELICHUS
MPAaKTUYECKUX 3a7a4, TPUMEHEHHUIO PAa3IMYHBIX METOJIOB ITO3HAHUSI.

3) pabora ¢ undopmanueii:

OpUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHMKAX HWHGOpMAIMU (HAy4yHO-TMOMYyIspHAas
TuTepaTypa XHMHUYECKOTO COJAEpaHHs, CIOpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
aHAIM3UPOBaTh WHGOPMAIMIO Pa3NUYHBIX BHJIOB U (QOPM TMPEICTABICHUS, KPUTUUYECCKH
OLIEHUBATH €€ JOCTOBEPHOCThH U HEMPOTUBOPEUYUBOCTb;

(dhopMynupoBaTh 3aMpockl U MPUMEHTHh Pa3IMYHbIE METOJAbI MPHU TIOMCKE W OTOOpe
nHpopMaluy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPHOOPETaTh OMBIT UCHOIB30BaHUs MHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y pa3IUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMpaTh ONTUMaNbHYIO (opMy TpencTaBieHus HHGOPMAIIUU
(cxembl, rpaduky, TUArpaMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);



WCIOJb30BaTh HAYYHBIM S3bIK B KAayecTBE CpeICTBa NpU padoTe ¢ XUMHYECKOH
uHpoOpManKel: MPUMEHATh MEKIpeIMETHbIe ((U3MYECKHe W MaTeMaTH4eCKue) 3HAKU U
CHMBOJIBI, POPMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTHU.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1eliCTBHUS:
3aJ1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0J1¢ JUAJIOTA U/UITH
AUCKYCCHH, BBICKA3bIBATH UACH, (POPMYJH/IPOBaTI) CBOM NPCIIIOKCHUA OTHOCHUTCIILHO

BBITNOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTAMEN PE3YIbTATOB IT03HABATEILHON AEATEIBHOCTH, ITOTY4EHHBIX
CaMOCTOATCIIbBHO HWJIM COBMCCTHO CO CBEPCTHHKAMHW IIPpU BBIMMOJIHCHUHU XUMHWYCCKOI'O
JKCIIEPUMEHTA, MPAKTHYECKON pPabOThl MO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anumu y4eOHOTO MPOEKTa, U (GOPMYITMPOBATh BBIBOABI IO PE3YJbTaTaM IPOBEIEHHBIX
HCCIe0BaHUM TTyTEM COTIIACOBAHMSI TIO3UITUI B XOJ€ OOCYK/IEHUS U 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHblIe AelicTBUS:

CaMOCTOSITEIIFHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO IMO3HABATEIBHYIO JICATCIIEHOCTD,
ompenenss e€ IeH U 3a/1a9¥, KOHTPOJIMPOBATh M TI0 Mepe HEOOXOMMOCTH KOPPEKTHPOBATh
npearaeMblil anropuT™ JeMCTBUI PHU BBHIOJIHEHUU YU€OHBIX U UCCIIEA0BATEIbCKUX 3a/a4,
BBIOMpaTh Hanboee F3PHEKTUBHBIN CIIOCO0 X PEHICHUS C YIETOM TIOJTy4YeHUs HOBBIX 3HAHHUN
0 BEILIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBbI IO XUMUU Ha YIITYOJIEHHOM YPOBHE Ha
YpOBHE CpeAHEero 00Iero o0pa3oBaHus BKIIOYAIOT crieludrueckue sl yueOHOTo MpeaMera
«XUMHUS» HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEMCTBUI 10 OCBOCHHIO, UHTEPIPETAI[UH U
peoOpa30BaHUIO 3HAHUHN, BUJIBI IEATEIBHOCTH IO MOJYYSHHIO HOBOTO 3HAHUSI M IPUMEHEHUIO
3HAHUW B Pa3IMYHBIX y4eOHBIX CUTYyallUsX, a TAaKK€ B PEaJbHBIX >KU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C XMMHUEH. B mporpamme mo XuMuu NpeAMETHBIE Pe3ylbTaThl MPEACTABICHBI MO
rojiaM U3y4eHHusl.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XMMUs OTPaXKaroT:

cOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAUEHUM OPraHUYEeCKOH XUMHUU B
CHCTEME €CTECTBEHHBIX HAYK U €€ poJid B 00ECIIEUeHNH YCTOMUMBOTO Pa3BUTHSI YEIOBEYECTBA
B pELICHUH MTPOOIIeM KOJIOTHYECKOM, SHEPTeTUIECKOM U MUIIIEBON 0€30MaCHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUU HOBBIX MaTepUalOB, HOBBIX HMCTOYHUKOB JHEPIUU, B OOECIICUCHUU
paIMoOHaIBLHOTO IPUPOIOTIONH30BAHUS, B JOPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeloBeKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEE;

BIIQJICHUE CHCTEMOW XMMUYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS — XMUMUYECKUU DJIEMEHT, aTOM, PO M DJIEKTpOHHas 00oJiouka atoma, S-, p-, d-
aTOMHBIE OpOUTAIIA, OCHOBHOE M BO30YXIEHHOE COCTOSHUSI aTOMa, THOPUAU3AIMS aTOMHBIX



opOuTanel, MOH, MOJIEKyJla, BaJIECHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIICHh OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAsS Macca, MOJSIPHBIH OOBEM, YTIEpOIHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PaiKall, CTPYKTYpHBIE GOopMyIbl (pa3BEPHYTHIC, COKpAIIEHHEIE,
CKEJIETHBIC), U30MEpPUsI CTPYKTYpHAsi U MPOCTPAHCTBEHHAs! (r€OMETpUYECcKas, ONTHYECKas),
M30MEpbI, TOMOJIOTUYECKUAN PsiJl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA- U a30TCOACpIKaIINe
OpraHUYECKUE COCTUHEHUS, MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoandeckuii 3akon J1. 1. MenneneeBa, Teopusi CTPOCHHS
oprannyeckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHUsI U TIPEBpAIICHHUS DHEPTrUU TPH XUMUYECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICXKAIINE B OCHOBE MMOHUMAHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHHH; TMPEJICTAaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJUHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaxX (MHIYKTUBHBIN U
Me3oMepHbIN 2 dekTl, opueHTanThl | 1 |l poga); dhakTomornueckrne cBeIeHUsI O CBONWCTBAX,
COCTaBe, MOJYYeHUH U 0€30MMacHOM HMCIOJIb30BAaHUU BOKHEUIINX OPTaHMYECKHX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JESITEIIBHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPHUHIIUNAX XUMUYECKOTO
MPOM3BO/ICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKH HEPTH);

chOpMUPOBAHHOCTh  YMEHHWH: BBISBISATH  XapaKTepHbIE TPHU3HAKH  TOHSATHH,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIONINE MOHSATHUS MPHU OMHUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHMUI;

c(hOpMUPOBAHHOCTb YMEHUM:

HCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJCHHSI MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBIIAITh ypPaBHEHMS] XHUMHYECKUX pEaKUWi U pacKpelBaThb HX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil MOCPEACTBOM COCTaBIEHUS AJIEKTPOHHOTO
OanmaHca 9TUX peakluii, peakuuid HOHHOTO OOMeHa IMyTEM COCTABJIEHUS HMX MOJHBIX H
COKpAIIEHHBIX HOHHBIX YPABHEHHIA;

M3rOTAaBJIMBATh MOJIEIM MOJEKY1 OPraHWYecKHUX BEUIECTB JUIS WUIIOCTPAllMU HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUH:  yCTaHaBIMBaTh  MPHUHAJICKHOCTh  M3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHUIO K OMpEeeNEHHOMY KIaccy/Tpyrie
COeIMHEHUH, JaBaTh WM Ha3BaHusA Mo cucrematuueckoi HomeHknatype (IUPAC) u
MIPUBOJIUTH TPUBHUATIbHBIC HA3BAHUS I OTAEIBHBIX MIPEICTABUTENCH OPraHUYECKUX BEIIECTB
(oTUNeH, aleTWIeH, TOJYOJl, TIHUIEpUH, OSTWICHIJIHKONb, ¢eHon, (opmanpaerus,
aneTanbAeTu/l, alleTOH, MypaBbUHAs KUCIOTA, YKCYCHasi KMCJIOTa, CTEapUHOBAs!, OJIEMHOBAS,
MaTbMUTHHOBAS KUCIIOTHI, TJIUIIMH, aJJaHWH, MalbT03a, GPYKTO3a, aHUJIMH, TUBUHUII, H30TIPEH,
XJIOPOTIPEH, CTHPOJI U APYTHUE);

chOpPMUPOBAHHOCTh YMEHHUS OMpPENesITh BUJI XUMHUYECKON CBS3M B OpPraHMUYECKUX
coeMHEHUIX (KOBaJICHTHAs U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MOJIOKEHUS TEOPHUH CTPOSHUSI OPTaHUYECKUX
BemecTB A. M. byrnepoBa st 00ObsICHEHHs 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;



c(OPMHUPOBAHHOCTh YMEHHH XapakTepU30BaThb COCTaB, CTPOEHHUE, (U3UYECKHE U
XMUMHMUYECKHUE CBOMICTBA TUIMYHBIX IPEACTABUTENEH pa3IMYHBIX KJIacCOB OPraHHMYECKUX
BEILIECTB: AQJKaHOB, LMKIOAJIKAHOB, AQJKEHOB, AaJKaJUEHOB, QJKHHOB, apOMaTHYECKUX
YIII€BOJOPOJIOB, CIIUPTOB, ANIBJCTHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOXKHBIX
3pHPOB, KUPOB, HUITPOCOCTUHEHUI 1 aMUHOB, aMUHOKHUCIIOT, OSJIKOB, YTIeBOI0B (MOHO-, 11~
U TOJIMCAaXapHuI0B), WIUIOCTPUPOBATh I'E€HETUYECKYIO CBSI3b MEXIY HUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C NCIOJB30BAaHUEM CTPYKTYPHBIX POpPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEAaKIIMOHHOW CIOCOOHOCTH OPraHUYECKUX COETUHEHHM OT KPaTHOCTH U THIMA
KOBaJICHTHOM CBSI3H (G- U TT-CBSI3M ), B3aMHOT'O BJIMSIHUS aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HWCTOUYHUKU YIJIEBOJIOPOJHOTO ChIPbS
(He(Tb, IPUPOJHBIN Ta3, Yrojp), CIOCOObI €ro nepepadoTKU U MPaKTHUYECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHHUS] CHUCTEMOW 3HAHUUW O €CTECTBEHHO-HAay4YHBIX METOJax
MO3HAHUS — HAOMIONEHUHM, W3MEPEHHH, MOJEIUPOBAHUU, SKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

chOpPMUPOBAHHOCTh yYMEHHSA TMPUMEHATH OCHOBHBIE OMNEPALMU  MBICIUTEIHHON
JEATeNbHOCTH — aHaJIM3 M CHUHTE3, CpPaBHEHUE, 000OIIEHHE, CUCTEMATU3alUIO, BBIIBICHHE
IIPUYMHHO-CIICICTBEHHBIX CBSI3€H — AJIs1 U3y4EHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMMA;

C(OPMHPOBAHHOCTb YMEHMH: BBISBIATH B3aUMOCBS3b XMMUYECKUX 3HAHUH C
MNOHATUSAMHM M TPEACTaBICHUSAMHU JPYI'MX €CTECTBEHHO-HAYYHBIX NpEIMETOB Ui OoJee
OCO3HAaHHOTO IOHMMAaHHs CYIIHOCTH MAaTepHalbHOIO €IMHCTBA MHpA, HCIOJIb30BATh
CHCTEMHBIE 3HaHUs 10 OPraHU4eCKON XUMUHM JUId OOBbsICHEHHS U IPOrHO3UPOBAHMSI SIBIICHUH,
HMEIOIIHX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

C(OPMHPOBAHHOCTb YMEHHI: MPOBOJUTH pacuyéTbl IO XUMHYECKMM (opMynaMm U
YPaBHEHMSIM XUMHUYECKUX PEaKLUil ¢ UCIOIb30BaHNEM (PU3NYECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOLUIUX BEILECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacu€Thl 0 HAXOXKAECHUIO XUMHUUECKOH (popMyJIbl BElIeCTBa 10 U3BECTHBIM MAaCCOBBIM JI0JISIM
XUMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

Cc(OPMHUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATH, AHATTM3UPOBATH U OLICHUBATH C MO3ULIUN
9KOJIOTUYECKON Oe30MacCHOCTH MOCHEACTBUS ObBITOBOM M IPOU3BOJCTBEHHOW AEATENbHOCTU
4eJI0BeKa, CBSI3aHHOM ¢ mepepaboTKON BEIECTB, UCIOJIb30BaTh IMOJIYYCHHbIC 3HAHUS JUIS
IPUHATUSA TPAMOTHBIX PEIIeHUI Mpo0JieM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTb YMEHUI: CAMOCTOATENHHO MJIAHUPOBATH U IPOBOJUTH XUMUUECKUI
HKCIIEPUMEHT (TIOJIyYeHHE M M3Y4eHHE CBOICTB OpPraHMYECKUX BEIIECTB, KaYeCTBEHHBIE
peakuuy YriIeBOJOPOJOB PA3IMYHBIX KJIACCOB U KHCIOPOJCOAEP)KALIUX OPraHM4EeCKHUX
BEIIECTB, pellIeHHEe SKCIIEPUMEHTANIbHBIX 3aJ1a4 110 Paclio3HaBaHUIO OPraHUYECKUX BEIECTB)
c coOnroneHMeM NpaBui 0e30MacHOro oOpalleHHs € BeleCTBAMH M JIaDOPaTOPHBIM
o0OopynoBaHueM, (GOpMYJIHPOBATH LI€db UCCIEAOBaHMS, MPEACTABIATh B pasinyHON (opme
pE3yIBTaThl KCIIEPUMEHTA, aHAIIM3UPOBATh U OLICHUBATh UX I0CTOBEPHOCTD;

c(OPMHUPOBAHHOCTb YMEHHIA:



coOII0IaTh MpaBUiIa SKOJIOTHYECKHU 11eTIeCO00Pa3HOTO MOBEIEHHs B OBITY M TPYAOBOM
JESITEILHOCTH B LIENSAX COXPAHEHMsI CBOErO 3/I0POBbs, OKPY)KAIOLIEH NPUPOJHON Cpeibl U
JOCTHKEHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABATh OMACHOCTh TOKCHUYECKOTO JIEHCTBUS HA KMBBIE OPraHU3Mbl ONPEACIEHHBIX
OPraHM4YeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAJIM3UPOBATh  LEJIE€COO0OPa3HOCTh  NPUMEHEHMs] OpraHMYeCKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLLEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIISATH ICJICHANIPABICHHBIN MOUCK XUMHUYECKOU
nH(pOpMallMY B pa3IUYHbIX UCTOYHMKAX (HayuyHas M yueOHO-Hay4Has JMTepaTypa, CpeACcTBa
MaccoBoil mHpopmanuu, VHTEepHET U Jpyrue), KpUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
nH(popmalrio, nepepadaTeIBaTh €€ U UCIOIb30BaTh B COOTBETCTBUHU C IIOCTABICHHON yueOHOI
CENER (78

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEGHHS Kypca «OOmas u HeopraHuyeckass XUMHUSD»
OTpaXaroT:

chOpPMUPOBAHHOCTh ~ NPEJCTABICHUN: O  MaTepUAIbHOM  E€IUHCTBE  MMpa,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SIBJICHUU MPHUPOJABI, O MECTe M 3HAYEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pojH B 00eCNeYeHUH YCTOMYMBOIO pa3BUTHS, B PEUICHUU
po0OJIeM HKOJIOTMUECKOH, SHEPTeTHUECKOM M MUIEBOI O€3011aCHOCTH, B pa3BUTHH MEIULIMHBL,
CO3/IaHMM HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOUHUKOB 3HEPIUH, B 00ECIIEYEHNN PALIMOHATIBHOTO
IIPUPOJIOTIOIIBL30BaHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYypbl UeJIOBEKa, a
TaKXKe IKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/10pPOBBIO U IPUPOTHON CPEAe;

BIIQJICHAE CHCTEMOM XMMHUYECKMX 3HAHUHM, KOTOpas BKJIKYACT: OCHOBOIOJATAIOIINE
MOHATUSA — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, SJIEKTPOHHAs 000JI04Ka aToMa,
S-, p-, d-aToMHbIe OpOUTAIH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUAN3AIINs
aTOMHBIX OpOMTajJel, MOH, MOJIEKYJa, BAJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHMsI, XUMHYECKas CBA3b (KOBaJECHTHAs, HMOHHAs, METaJLIMuecKas, BOJOPOJHAs),
KPUCTAJIJIMYECKAs PEIIETKA, XMMUYECKas PEaKLns, pacTBOP, dJICKTPOIUTHI, HEIJICKTPOIIUTHI,
NIEKTPOJINTUYECKAS JUCCOLMALMA, CTENEHb JUCCOLMALMM, BOJOPOIHBIM IOKa3aTelb,
OKHCIIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM A(P(PEKT XUMHUYECKOW peaklHuH, CKOPOCTh
XUMUYECKOM  peaklud, XUMHUYECKOE paBHOBECHE; TEOPMM M  3aKOHBl  (Teopus
AIEKTPOJIUTUYECKON AMcconuanuy, nepuoandeckuil 3axkoH JI.M. MenneneeBa, 3akoH
COXPAHEHHUsI MacChl BEILECTB, 3aKOH COXPAaHEHMsI U MPEBPAILECHUS SJHEPTUH IIPU XUMHUYECKUX
peakuMsax, 3aKOH TIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JICHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B
OCHOBE IOHUMAaHHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBIICHUH; COBPEMEHHBIE
IIPEICTABICHUSIT O CTPOEHMM BeUleCTBA Ha AaTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJISIPHOM YPOBHSX; IPEACTaBICHUS O MEXaHM3MaX XUMHYECKHX peakiui,
TEPMOJMHAMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTSAX HX IPOTEKaHUs, O XUMHYECKOM
PaBHOBECHUH, PACTBOPAX U JAUCHEPCHBIX cHCTEMaX; (DaKTOJOTHUECKUE CBEIEHUS O CBOICTBAX,
cocTaBe, MOJyYeHUH M 0€30TaCHOM HCIOJIb30BAHNH BaKHEHIINX HEOPraHUYECKUX BEIIECTB B



OBITY U TIPAKTHYECKOH JEATEIHHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPHUHIIMIIAX XUMUYIECKOTO
MIPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh ~ YMEHHI: BBISBISITH ~ XapaKTEpHbIE MPU3HAKH  TIOHATHUH,
YCTaHABIUBATh UX B3aHMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS TIPU OMHCAHUHN
HEOPraHMYECKHUX BEIIECTB U UX MPEBPAILICHUI;

c(hOPMHUPOBAHHOCTh YMEHHS UCIIOJIb30BATh XUMUYECKYIO0 CHMBOJIMKY JUISI COCTABIICHUS
(dopMyIsT BEIIECTB W YPABHCHHA XHUMHUYECKUX PEAKIUH, CHCTEMATHYECCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh W CTEMEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS,
MeTaJUTM4ecKasi, BOJOPOIHAS ), TUTT KPUCTATUIMUECKOM PEIETKA KOHKPETHOTO BEIECTBA;

chOpMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJIA
XMUMHMUYECKOM CBSA3M U TUIA KPUCTAIUIMUECKON PEeIIETKH, OOMEHHBIH U JOHOPHO -aKIIETITOPHBIH
MEXaHU3MbI 00pa30BaHUsI KOBAJIGCHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHUH: KJIACCH(PHUIIMPOBATh: HEOPraHWYECKUE BEIIECTBA MO UX
COCTaBy, XMMHYECKHE PEAKIIUU TI0 Pa3TUIHBIM MPU3HAKAM (YHCITY M COCTaBYy pearupyrommnx
BEIIECTB, TEIUIOBOMY d3(DEeKTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIEHUS DJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO KaTajau3aTropa W IPYrue); CaMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS H
KpUTEPUH JUT KJIacCU(PUKALIUU U3yYaEMBbIX BEIIECTB U XUMHUUYECKUX PEaKIUi;

cOpMHUPOBAHHOCTh YMEHHSI PacKpbIBaTh CMBICT mepuoaudeckoro 3akona JI. U.
MenzeneeBa # JEMOHCTPUPOBATH €ro CHCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTePU30BaTh SJIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XUMUYECKUX 3JEMEHTOB NepBOoro—4erBéproro mnepuogoB llepuommueckoit cucremsr J[.U.
MeHneneeBa, UCIOIb3YsI HOHATUS «IHEPTE€TUUECKUE YPOBHUY, «IHEPreTUUECKUE 10 lyPOBHIY,
«S-, p-, d-aToMHBIE OpOHMTAIN», «OCHOBHOC U BO30YKIEHHOE SHEPreTHUECKHE COCTOSIHUS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XUMHMUYECKUX 3JIEMEHTOB U HUX
coequHeHU mo mnepuodam u rpynmnam llepuommnueckort cucrembl [[. WM. Menneneena,
BAJICHTHBIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS HX HIIEKTPOHHBIX
000JI0YEK;

chOpMUPOBAHHOCTh YMEHUH: XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOJATBEPAKIAATh CYIIECTBOBAHUE T'€HETUUECKOW CBSI3U
MEXJy HEOPraHWYeCKHMMH BEIECTBAMU C TIOMOUIbIO YPAaBHEHHIl COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;

chOpMHUPOBAHHOCTh yMEHUs pacKkpbIBaTh CYLIHOCTB: OKUCITUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI TMOCPEACTBOM COCTABJICHHS JJIEKTPOHHOTO OallaHca 3TUX
peaxiuit; peakiuit HFOHHOTo 0OMEeHa MyTEM COCTABIIEHUS UX MOJIHBIX H COKPAIEHHBIX HOHHBIX
ypaBHEHUH; peakiuil THAPOIU3a; peakiuid KOMIUIEKCooOpa3oBaHus (Ha MpHUMeEpe
TUIPOKCOKOMITJIEKCOB IIMHKA M aTIOMUHUSA);

c(hOpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4éToM HUX DSHEPreTUUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTU



XUMHYECKON PEeaKIMH B 3aBHCUMOCTH OT Pa3lIMYHBIX (DAKTOPOB, a TAKIKE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS M0 BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle llarense);

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XHMHUYECKHE PEaKIWH, JIeKalhe B
OCHOBE IPOMBIIIICHHOTO MOJTy4eHHUS CEPHOM KUCIIOThI, aMMHUaKa, 00INEe HAYyYHBIC TIPUHITAITHI
XUMHUYECKUX TPOU3BOJICTB; 1EJIECO00Pa3HOCTh MPUMEHEHHS] HEOPTraHWYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIH3;

c(OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHWH O METOJaX HAYYHOTO ITO3HAHUS
SIBJICHUH MPUPOJIbI — HAOJIIOICHHUE, U3MEPEHHUE, MOJCIIUPOBAHUE, SKCIIEPUMEHT (peabHbIM U
MBICJICHHBII ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, YMEHUsS MPUMEHSATh 3TU 3HAHUS MPU
AKCIIEPUMEHTAILHOM HCCIICIOBAHUNA BEIIECTB U ISl OOBSICHEHUS XUMHUUYECKHX SIBICHUH,
MMEIOIINX MECTO B MPHUPOJIE, MPAKTHYECKON NEATEThHOCTH 4YeOBEKa W B TIOBCEIHEBHOM
KW3HH,

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISITH B3aUMOCBSI3h XUMUUECKUX 3HAHUM C TIOHATUSIMU
U TPEJCTaBICHUSAMH JPYTUX €CTECTBEHHO-HAyYHBIX TPEIMETOB i 0Ojiee OCO3HAHHOTO
MMOHUMAaHMsI MAaTePUATTLHOTO €ANHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUS TIPOBOJUTH pACUYETHI: C WCIHOJb30BAaHUEM TMOHSATHI
«MaccoBasi JI0JIsS BEIIECTBA B paCTBOPE» M «MOJISIPHAST KOHIICHTPAIIUS»; MAaCcChl BEIIECTBA WIIH
00béMa raza MO0 HW3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O0bEMY OJHOTO W3
YYAaCTBYIOIIMX B PEAKIIMU BEHIECTB; TEIUIOBOTO A (deKTa peakinu; 3HAaYCHHs] BOJIOPOTHOTO
MOKa3aTessl PacTBOPOB KHCIOT W IIEJOYEeH C M3BECTHON CTEMEHBIO JHUCCOIUAIIMN; MACChI
(0OBéMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIMH, €CIU OJHO U3 UCXOJIHBIX BEIICCTB JIaHO
B BHUJIE pacTBOpa C OMPEACIIEHHON MacCOBOW JOJIEH PacCTBOPEHHOIO BEMIECTBA WJIM JAHO B
M30BITKE (MMEET MPUMECH ); AOJU BbIX0OJa MPOIYKTa PEeaKIuU; 00bEMHBIX OTHOIIICHHUH Ira30B;

c(hOpMUPOBAaHHOCTh YMEHHI: CAMOCTOSTEIILHO IJIAHUPOBATH M MPOBOIUTh XUMUYCCKUN
AKCIIEPUMEHT (TIPOBEJICHHUE DPEaKIMii HOHHOTO OOMEHa, TMOJTBEPXKICHHUE KadeCTBEHHOTO
COCTaBa HEOPraHMYECKHX BEIIECTB, ONPEACIICHUE CPebl PACTBOPOB BEIIECTB C MOMOIIBIO
WHJIMKATOPOB, U3YUCHHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIHH,
pelieHne SKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMaM «MeTauib» 1 «HemeTamiby) ¢ coOmoieHneM
mpaBuil  0e30macHOro oOpalieHds ¢ BeUIeCTBAaMH M JIa0OpaTOpHBIM 00OpYyIOBaHUEM,
dbopMynupoBaTh Ledb HCCIEAOBaHUSA, NPEACTABIATh B pa3iuuHOM (opme pe3ynbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATH UX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUI: COOTIOAATH MpaBUiIa MOJIH30BAHUS XUMUUYECKON MOCYI0M
u naboparopHbIM 00OpyIOBaHUEM, OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSMU TIO BBITIOJHEHUIO IJIA0OPATOPHBIX XMMHUYECKUX OIBITOB, JKOJOTHYECKH
1enecooOpa3zHoro MoBeIeHUs B OBITY U TPYJOBOM JIEATEIHHOCTH B LENSIX COXPAHEHUS CBOETO
3I0POBBS, OKPYXKAloLed NPUPOJHON Cpelabl M JOCTHXKEHHS €€ YCTOMYMBOTO pPa3BHUTHS,
OCO3HABaTh ONACHOCTh TOKCHUYECKOTO JACMCTBUS HAa MKUBBIE OPraHU3Mbl ONpPENEIEHHBIX
HEOPraHUYECKHUX BEILECTB, MOHMMAas cMbIca nokazatens [TK;

c(hOpPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISATH IIeNICHANPABICHHBIM TMOUCK XMUMHYECKOMN
nH(OpMAaLIUY B PA3TUYHBIX UCTOYHHUKAX (HaydHas M yueOHO-Hay4Has JUTepaTypa, CpeacTBa
MaccoBoil mHpopMmaruu, HTEpHET U Jpyrue), KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO



nH(popMaIuio, nepepadbaThiBaTh €€ U UCIIOJIb30BaTh B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM

3a7a4ei.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
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N | IporpamMmbl 0 e padoThI e padoThI
pecypcsbl
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKoOi XMMHHU
[Ipenmer
OPraHu4eCcKou
xumun. Teopus bubnuoreka [JOK
1.1 | ctpoenus 12 https://m.edsoo.ru/d69df6
OpPraHHYECKUX 50
coequHeHn A. M.
byrneposa
Hroro mo pazgeny 12
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Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs
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bubnuoreka [IOK
3.1 | Cnupter. deHon 13 1 https://m.edsoo0.ru/d69df6
50
KapOoHunbHbIC
COCHIHCHILL: bubnuorexa [JOK
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KapOonoBeie 50
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OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME
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ITPOBEPAEMBIE HA EI'D 10 XUMHWHU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITIPOI'PAMMBI CPEJTHETO

OBIIEI'O OBPA3OBAHUA

Kon

NpoBepPsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl CpeAHEro o0mero 06pa3oBaHus

1 Brnanenue cucteMoi XUMHUYECKUX 3HaHHI>'I, KOTOpPad BKIIKOYACT:

11

OCHOBOIIOJIararomue

(XUMUYECKHI

9JICMEHT, aTOM, H30TOIIbL,
AJIEKTPOHHAs 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OpPOUTAIM aATOMOB,
OCHOBHOE M BO30YKIEHHOE COCTOSHHE aToMa, MOH, MOJIEKyJa, BaJeHTHOCTH,
AJIEKTPOOTPHUIIATEIILHOCTD, CTETIEHh OKUCIICHUS, XUMHYECKast CBSI3b (G- U T-CBSI3b,
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KpaTHble CBSI3U), THUOpPHAM3ALMS ATOMHBIX OpOuTaneid, KpHCTaIHYecKas
peméTka, MoJib, MOJISIpHAsE Macca, MOJIAPHBIN 00BEM, MOJISIpHAS KOHLEHTPAIHA,
pacTBOpBl (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI), KPUCTAJIOTUAPATHI, YIIEPOAHbBIN
CKelNeT, (PYHKIMOHAJIbHAS TPyIa, paguKai, U30Mepbl, CTPYKTypHas (opmyina,
m3omepust  (CTpyKTypHasi,  reoMmeTpuueckas  (IHMc-,  TPaHCU3OMEpHs),
FOMOJIOTMYECKUHN Psifl, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPOI- U a30TCOAEpKAIIe
COCIMHEHUS, OMOJIOTMUYECKH AaKTHBHBIE BelIecTBa (YTJIEBOJBI, >KUPBI, OCIKH),
MOHOMEp, HOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS,
KPEKUHT, pUPOPMHUHT, THUMIBl XUMUYECKHMX peakuuid  (OKUCIUTENIbHO-
BOCCTAaHOBUTEJbHBIE, JK30- M JHJOTEPMHUYECKHE, PEaKIMM HOHHOro OOMEHa,
rOMO- U Te€TepOreHHbIE, 0OpaTUMBble U HEOOpATHUMBbIE), PACTBOP, IJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJIEKTPOJIUTHUYECKAss UCCOLMALUs, CTENEeHb IUCCOLUAIUH,
OKHUCJIUTEb, BOCCTAHOBUTENb, SJIEKTPOJIU3, CKOPOCTh XMMUYECKOM pEaKIuH,
XUMHUYECKOE PAaBHOBECHE)

1.2

TEOPHUH ¥ 3aKOHBI (TEOPHS XUMHYECKOTO CTPOEHHUS Oprannyeckux Bemects A.M.
bytnepoBa, Teopusi NEKTPOTUTHYECKON nucconuanuu, [lepuoauyecknii 3akoH
J..  MenneneeBa, 3aKOH  COXPAaHEHHUS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MUPOBO33PEHUECKHE 3HAHUS, JISKAIINE B OCHOBE
IMOHUMAaHHUS MPUYMHHOCTH U CUCTEMHOCTH XMUMHYECKHUX SIBJICHUN, COBPEMEHHBIE
MPEACTABICHUSI O CTPOCHHM BEUIECTBA HA ATOMHOM, MOJIEKYJIIPHOM H
HaJIMOJIEKYJISPHOM YPOBHSX

1.3

OpeACTaBJICHUA O MEXaHHU3MaX XUMHYCCKUX peaKuHﬁ, TEPMOIANHAMHUYCCKUX U
KHHECTHYCCKHUX 3aKOHOMEPHOCTAX HX IMPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHH,
AUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOl"I/ILIeCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBEC, IMOJYYCHUU U 0e3omacHOM
HCITOJIH30BAaHNM BaKHEHIITIX HEOPraHN4CCKUX U OPraHNu4YCCKUX BCIICCTB B 6bITy
n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKaA

1.5

oOue HayyHble TMPUHIUIBI XHMHUYECKOTO MPOU3BOJCTBA (HA MpUMEpE
MIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHAaKa, METaHOIIa, IepepaboTKU HEPTH)

CdhopmupoBaHHOCTH YMEHUU BBHISBIISTH:

2.1

XapaKTCPHBbIC IIPHU3HAKW HW B3aUMOCBA3b UH3YYCHHBIX HOHHTHﬁ, IIPpUMCHATDb
COOTBCTCTBYIOIIHC ITOHATHA IPHU OITMCAaHUU CTPOCHUS U CBOICTB HCOPraHUYCCKHUX
1 OPraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XHUMHYECKHX 3HAHHUM C HOHATHIMH H IMMPEACTABJIICHUAMHA OPYIrux
npeaAMETOB I 0oJiee OCO3HAHHOTO TOHUMAHUS U OOBICHCHHUS CYHIHOCTHU
MaTepruajJIbHOT'O €AUHCTBA MUpaA

C(I)OpMI/IpOBaHHOCTB YMCEHHA UCIIOJIb30BAaTh!:

3.1

HanMCHOBAaHUA XUMHNUYCCKHUX COCIMHEHUN MCKIAYHApOAHOTO COr03a
TeOpCTquCKOﬁ n HpI/IKJIa,[[HOﬁ XMMHUHU W TPHUBUAJIBHBIC Ha3BaHUSA BCIICCTB,




OTHOCAINMUXCA K M3YUYCHHBIM KJIaCCaM OpPraHu4CCKUX U HCOPTraHUYCCKUX

COEIUHEHUI

3.2

XUMHUYCCKYIO CMMBOJIUKY JIs1 COCTABJICHUA q)OpMy.H HCOPraHN4CCKHUX BCUICCTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)
(hopMyI1 OpraHUYECKHUX BEIICCTB

CdhopmupoBaHHOCTH YMEHUS KIACCUPHUITUPOBATE:

4.1

HCOPraHM4CCKUEC BEUICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAHUA U KPUTCPUUN IJIA

Kiaccu(UKalny U3y4aeMbIX XUMUYECKHX O0BbEKTOB

4.2

OPraHnv4CCKUC BEIICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAHHWA U KPpUTCPUU JIA

Kiaccu(UKalyy U3y4aeMbIX XUMUYECKUX 0ObEKTOB

4.3

M0 Pa3IMYHBIM MPU3HAKaM (YHUCITY B COCTABY PEarupyrolinX BEIIECTB, TEIJIOBOMY
a¢dexTy peakiuu, U3MEHEHHUIO CTEMEeHEH OKHCICHHS SJIEMEHTOB, O0OpaTUMOCTH
pEaKIyu, yJacTHIO KaTan3aTopa)

CdopMHUpOBaHHOCTH YMEHUS XapaKTEPU30BATh AEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUM) U MIOHOB XUMUYECKUX dJIEMEHTOB 1 — 4
nepuosioB Ilepuommueckoit cucremel J[.MI. MeHneneeBa W HX BaJICHTHbBIC
BO3MOKHOCTH, HCIONB3YS TMOHSATHA S-, p-, O-3/IeKTpoHHBIE OpPOHTAIH,
SHEPreTUYECKUE YPOBHU

ChopmupoBaHHOCTh yMeHUSI OOBSCHATH 3aKOHOMEPHOCTU M3MEHEHHUS! CBOWCTB
XMUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX HUMHU COEIMHEHUH IO MepHojgaMm Hu

rpymnmnam

ChopmupoBaHHOCTh YMEHUSI COCTAaBJISATh YPAaBHEHUS XUMHUYECKUX pEaKIUi U
PacKpbIBaTh UX CYIIHOCTb!

7.1

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUW  MOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKlun

7.2

yYpaBHEHUSI PEaKlMi pPa3IWYHbIX THUIOB; IMOJHBIE M COKpalIEHHbIE YpaBHEHUS
peakuuii HOHHOTO 0OMEHa, YYUTHIBAsl YCIOBUS, MPU KOTOPBIX ATH PEAKLUUU UIYT
JI0 KOHIIa

7.3

peakuuii  THAPOJIW3a, peaknuil KOoMIUIeKcooOpazoBaHus (HA  IpUMepe
TUAPOKCOKOMILIIEKCOB IIMHKA U aJTFOMUHUS)

ChopmupoBaHHOCTH YMEHUS MOATBEPIKIATH:

8.1

Ha KOHKPCTHBIX MMPUMCPAX XaAPaKTECPp 3aBUCUMOCTU peaKHHOHHOﬁ CIIOCOOHOCTH
OpPraHU4YCCKUX CO€OUHEHHUH OT KpaTHOCTU U THUIIA KOBAJICHTHOM CBS3HU (G' nu 1-
CBSISI/I), B3aMMHOI'0 BJIMSHUA aTOMOB U I'pYyIIl aTOMOB B MOJICKYJIAaX, a TAKKE OT
0coOeHHOCTEH peai3alini pa3JInIHbIX MCXaHU3MOB IIPOTCKAHUSA peaKI_[I/Iﬁ

8.2

XapaKTCPHBIC XUMHNUYCCKHEC CBOMCTBa BCIICCTB COOTBCTCTBYIOLIIUMHU
OKCIICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHNUYCCKHX pCaKLII/Iﬁ

C(bOpMI/IpOBaHHOCTB YMCHHA XapaKTCPU30BaATb COCTAB U Ba)KHEMIIIE CBOMCTBA
BCIICCTB, IMPUHAJIICIKAINX K OHpCI[CJ'IéHHBIM KJIacCaM U rpymniam CO€OUHEHUI




(pocThie BeIECTBA, OKCH[BI, THUAPOKCHJBI, COJHU; YIIE€BOJIOPOJbI, IMPOCTHIC
3upPbI, COUPTHI, PEHOBI, AJTBJIETHU/IBI, KETOHBI, KAPOOHOBBIC KHCIOTHI, CIIOKHBIC
3UPBkL, )KUPBI, YTIIEBOIbI, aMUHBI, AaMUTHOKHCIIOTHI, OCIIKH )

10

ChopMUpOBaHHOCTh YMEHHS MPOBOJUTH PACUETHI IO XUMHUECKUM (HOopMylaM U

YPaBHCHHUAM XHUMHNYCCKHUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CIU OJHO U3
HWCXOJHBIX BEUIECTB JAHO B BHUJIE PACTBOpPA C ONMPEACIEHHOM MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (UMEET IPUMECH )

10.2

MaccoBOM MM 0OBbEMHOM J10JIM, BBIX0OJIA POAYKTa PEAKIIMU

10.3

TETJIOBOTO 3 deKTa peakiiuit

10.4

00BEMHEBIX OTHOIIICHUH T'a30B

10.5

10 HAXOXKJEHUI0 XUMUYECKON (POPMYIIBI BEIIECTBA

11

Bianenue cucremMoil 3HaHNN 0 METOAAX HAYYHOT'O TIO3HAHHUS SIBJIEHUIN MTPUPOJIBL,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX W YMEHHUE NPUMEHITh 3TH 3HAHUS MPH
SKCIEPUMEHTAJILHOM HCCJIEIOBAHUU BEIIECTB U JJs1 OOBSCHEHUS XUMUYECKHX
SBJICHUM, UIMEIOIIUX MECTO B MPUPOJIE, TPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U

B IIOBCEIHEBHOU KU3HU

12

CdopmMupoBaHHOCTh YMEHUSI TIPUMEHATH (MCIOJB30BaTh) 3HAHHUS O COCTAaBE U
CBOMCTBaxX BEIIECTB JUI 3KCHEPUMEHTAIBHON MPOBEPKH TMIIOTE3 OTHOCUTEIHLHO
3aKOHOMEPHOCTEW TMPOTEKaHHUS XUMHUYECKUX peaKk[uid U TMPOrHO3UPOBAHUS
BO3MOKHOCTEHl HX OCYILECTBJIECHHUS; CUCTEMHbIE XHMUYECKUE 3HAHUSA IS
OOBSICHEHHSI M TPOTHO3UPOBAHUS SIBJICHUHN, HMEIOIIUX €CTECTBEHHOHAYYHYIO
MIPUPOTY; IJIsl IPUHSTHUS TPAMOTHBIX pelIeHUI Mpo0JieM B CUTYaIUIX, CBI3aHHBIX
C XUMHUEH

13

ChopmupoBaHHOCTh yMEHHUS IUIAHUPOBATH M MPOBOAUTH  XUMHUYECKUN
AKCIIEPUMEHT (MIOJIy4€HHE U U3yYEHHE CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB, KAUYEeCTBEHHbIC pEAKIUU YIIEBOJAOPOJIOB Ppa3IUYHBIX KJIACCOB U
KHCIIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHHE IKCIIEPUMEHTAIbHBIX
3ala4 O PACMO3HABAHMIO HEOPraHMYECKHMX M OPraHMYECKUX BEIIECTB) C
coOiroeHreM mpaBmil 6€30MacHOro oOpalleHus ¢ BEUECTBAMU U JIa0OpaTOPHBIM
obopynoBanueM; (OPMYIUPOBATh 1EIM HCCIENOBAHUS;, IMPEACTaBIATh B
pas3nu4HOMN (opMe pe3ylbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTh

14

ChopMHpPOBaHHOCTh ~ YMEHMsI  OCYILECTBISATH  LiEJICHANPABICHHBIA  TOUCK
XUMHUYECKOH MH(OPMALIMK B pa3JIMYHBIX UICTOUHHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpelcTBa MaccoBo HHpopmauuu, cetb MHTepHer u apyrue),
KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO MH(pOpMAIUIO, nepepadbaTsiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C TIOCTABJICHHON y4eOHOM 3amaueit

15

CdopmupoBaHHOCT, yMEHHSI MPOTHO3UPOBATH, AHAIM3HPOBATh U OLICHUBATH
MH(OPMAIIHIO C TIO3UIIUI IKOJOTHUECKOW 0€30MacHOCTH TOCIIECTBUN OBITOBON U




MIPOM3BO/ICTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBI3AHHOM C IepepabOTKOM BEIIECTB;
c(OpPMUPOBAHHOCTh YMEHHH OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC
OpraHus3MbI OHpeI[eJIéHHBIX BCIICCTB, ITOHMUMAasA CMbICJI IIOKa3aTCiId HpCIICJIbHOﬁ
I[OHyCTHMOfI KOHLOCHTpAIKMK, U IOACHATL HAa IIpUMCEpax CII0COOBI YMCHBIICHUA U

MIPEIOTBPALLEHUS UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMbBIX HA EI'D I1O

XM

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

TeopeTnueckue OCHOBBI XUMUHU

11

Crpoenne BemectBa. CoBpeMeHHass MOJAEIb CTpOEHHUs aroMa. PacmpeneneHue
OJICKTPOHOB TII0 OSHEPreTUYCCKUM YPOBHAM. Knaccmbmcauna XUMHNYECCKHUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTUYECKUX YPOBHEH aroMoB (S-, p-, d-
1eMeHTOB). OCHOBHOE€ M BO30YXIEHHOE COCTOSHUS aTOMOB. OJEKTPOHHAas
KOH(UTypamus atoma. BaaeHTHbIE 2JI€KTPOHBI

1.2

[Teppuonnueckas cucrema xumuyeckux snmemeHtoB .M.  Menneneesa.
®usnueckuit cmeica Ilepuognyeckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U UX COCAMHEHHH 10 TTepHo1aM
U TpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHWHW CBOWMCTB TMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICITUX OKCHJIOB U THAPOKCUIOB

1.3

BanenTHOCTh. D1€KTpOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bune xumuueckoit cBsi3u (KOBaJeHTHAsI, MOHHASA, METaJNIMYECKasi, BOJIOPOIHAS) U
MexaHU3Mbl e€ oOpa3oBaHMs. MexMoleKyIsipHble B3auMojeiicTBus. BemiecTBa
MOJIEKYJISIPHOTO U HEMOJEKYSIPHOTO CTpO€HHUs. Tumlbl KpHUCTaUIMYECKUX
peméToK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAJUTMUECKON PEIIETKI

1.5

Xumu4aeckas peakius. Kinaccudukaius XuMUYECKUX PEakiinii B HEOPraHUIECKOH
Y OPraHUYECKOW XMMUU. 3aKOH COXPAaHEHHS MAcChl BEIIECTB

1.6

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ (dekThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

OOpartumblie peakiuu. XHUMHUYECKOe paBHOBecue. DaKTOpbhI, BIHSIONIME Ha
COCTOSTHHE XUMUUYECKOro paBHOoBecus. IIpuniun Jle [llarense

1.9

QHCKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHBIE U clla0Obie QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHCJIAM, HeﬁTpaHBHaﬂ, miej1o49Has. CrerneHn
Jucconyanui. Peakiiymy HOHHOTO oOMeHa

1.10

Iunponus coneii. MonHoe mpousBeaeHue Bobl. Bomopoanslii mokasarens (pH)
pactBopa

1.11

CnocoOb1 BbIPAKCHUSA KOHLICHTPALIUHU PACTBOPOB: MACCOBAA NOJIA paCTBopéHHOFO
BCIICCTBA, MOJISIpHAsA KOHOCHTpPALUA. Hacpimensbsie 1 HeHACBIIIICHHEIS pacCTBOPHI,
PacCTBOPUMOCTD. KpI/ICTaJIJlOFI/I,HpaTBI




1.12

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHne BemiecTB B cpeaax C
pa3HbIM 3HaueHHeM PH. MeToibl 3nekTpoHHOTO OaiaHca

1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHHuecKuX coequHeHnii. HomMeHkaTypa HeopraHn4eckux
BEILECTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB (HATPUH, KWK, KablUNA, MarHUH,
ATIOMUHUM, IIUHK, XpOM, XeJIe30, MeIb) U uX coeauHeHuil. OOmme crocoosb!
MOJTy4EHUST METAJIOB

2.3

XUMHUYECKHE CBOWMCTBA BAKHEWIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docthopa, yriepoga W KpeMHHs) M UX  COCOUHEHUU  (OKCHJIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJOPOIHBIX COSIMHEHUN)

24

I'enetmueckas CBA3b HCOPraHNn4YCCKMX BCUICCTB, IPUHAIJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxaims Heoprannueckux coeiuHeHnid. KauecTBeHHbIe peakiuu Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJOXEHUSI TEOPUHM XUMHUYECKOTO CTPOCHHS OPraHM4eCKHX
coenquHennii A.M. BytnepoBa. YTriepoaHbIil CKENEeT OpraHMYeCKOM MOJIEKYJIbI.
KpatHocTh XUMHUECKOH CBSI3U. S- U P-CBs3U. SP3-, SP2-, SP-TUOpUIU3AINN
opOuTasneii aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHus MoJiekyi. ['omonoru. ['omonoruyeckuii paa. Mzomepus u nzoMepbl

3.2

[Tonsatue o pynkrmoHanpHOU rpynne. OpueHTanuoHHbIe 3P HEKTH 3aMEeCTUTENCH

3.3

[IpencraBnenne o kiaccupuKaluu opraHuueckux BemiecTB. HomeHknarypa
OpraHMYECKUX COEJMHEHUN (CUcTeMaThuyeckas) M TpHUBHAJIbHbIE HA3BaHUA
BKHEHIINX MPEACTaBUTENCH KIaCCOB OPraHUYECKUX BEIECTB

3.4

CBoOOTHOpaIMKATBHBIN U MIOHHBIA MeXaHU3MBI peakuuu. [lonsTue o Hykieodune
u anekrpoduie. [IpaBmio MapkoBuukosa. [IpaBuio 3aiinieBa

3.5

Ankanpl. XMMHUYECKHE CBOWMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKUHI, H30MCpU3alusd, TI'OPCHUC. HOHy‘{eHI/IC
AJIKaHOB. I_II/IKJ'IOEU'IKEIHBI. CHeI_II/I(bI/IKa CBOWCTB MUKJIOAJIKAHOB C MAJIBIM pa3MEpoOM
nukia. Peakun NMPpUCOCAUHCHUA U PATUKAIIBHOT'O 3aMCIICHU A

3.6

Ankenbl. XUMHUYECKHE CBOMCTBA: peakiuun nNpuCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHNC, FI/I,ZLpaTaLII/IH), rOpCHUsA, OKHCIICHUA U
MOoJIMMECpHU3aluu. HpOMLIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYyUYCHUSA
AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHUYECKHE CBOMCTBA aJKaJHlE€HOB: pCakiuu MNPHUCOCAUHCHUA
(FI/I,Z[pI/IpOBaHI/IC, FaJIOFCHI/IPOBaHI/IC), TOpCHUA W TOJUMCPU3ALUH. HOHy‘ICHI/IC
AJIKaIMCHOB




3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEaKLUU MPHUCOEIMHEHUs (TaJIOT€HUPOBAHUE,
TUAPUPOBAHUE, THUIpATALUs, THIAPOTAIOTCHHPOBAHKE) KAaK CHOCOO TMOTYYCHHUS
MOJIMMEPOB U JAPYTHX IMOJE3HBIX NPOAYKTOB. Peakumu 3amemienus. l'opeHue
allETHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU ISl CBAPKHU U PE3KHU

METAJLJIIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHUYECKUE CBOMCTBA OEH30J1a: peaKLIUU JIEKTPOPUIIBHOTO 3aMEeIleHus,
pucoeuHeHus:  (TUIpUpoBaHHe, TajloreHupoBaHue). Peakuus ropeHus.
Oco0GeHHOCTH XUMHYECKUX CBOKCTB Toyosa. [lomydenue 6ensomna. OcobeHHOCTH
XUMUYECKHUX CBOMCTB cTupoa. [lommmepusanus crupona. CriocoOs! MoTydeHus 1
MPUMEHEHHNE apOMATUIECKUX YTIIEBOIOPOJIOB

3.10

Crnuptel. IlpenenbHble OJHOATOMHBIE CHHMPTHI. XHUMHUYECKHE CBOMCTBA!
B3aUMOJICHICTBUE €  HATpPUEM KaK CIOCOO0  YCTAHOBJECHHUS  HaJU4UA
TUAPOKCOTPYNIBI, C  TajJOre€HOBOJOPOJAaMH  KaKk  CIOCO0  IMOJIydyeHUus
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYIISIpHAs AeTuapaTanus. Peakuus ropeHus.
[lonmyuenue »sTaHosa: peakuust OpOXKEHHs TUIIOKO3bl, TUIpATalus STUJICHA.
OTUJICHIVIMKOJIb U TJIMLEPUH KAK MPEACTABUTEIN NPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. XuMuYecKkre CBOMCTBa (peHosa (peakuuu C HaTpUeM, THAPOKCHAOM
Hatpusi, 6pomom). [lomyuenue denomna

3.12

Anpaeruipl. XMMHYECKUE CBOWCTBA MPEICTBHBIX allbJCTHIIOB: THIPUPOBAHUE,
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpymnmy (peakuusi «cepeOpsHOTO
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaoM meau (1), Tlomydenne npenenbHbIX
QIBJICTU/IOB: OKUCJIGHUE CIHPTOB, THApATalUs aleTHieHa. AIETOH Kak
MPECTaBUTENb KeTOHOB. OCOOEHHOCTH pEaKIMK OKHCIICHHUS alleToHa

3.13

Kap6OHOBBI€ KHUCJIOTEL. XUMHUUYECKHE CBOMCTBA NpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HonyquHe NpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJIICHHC
AJIKAaHOB, AJIKCHOB, ICPBUYHLIX CIIMPTOB, aJIbJACTHAOB. Bricime npCaCIbHBIC U
HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

CrnosxHble 3¢upsbl U kupbl. CIOCOOBI MOTyYeHHS CI0KHBIX 3(upoB. OOpaTUMOCTh
peakuuu srepuduranuu. [IpuMmeHeHue CcnoXHbIX 3(QUPOB B MHUIIEBOH H
napproMepHON MPOMBIILIEHHOCTU. JKHUPBI Kak CIOXKHbIE 3QUPHl TIHIEpUHA U
BBICHIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMCTBa XUPOB: THIPUPOBAHUE,
oKucleHue. ['maponus, Ui OMBLUICHHE, KUPOB KaK CIOCO0 MPOMBIIIJICHHOTO
MOJIy4eHHUsI COJIeH BBICIIUX KapOOHOBBIX KHCIOT. MBIIA Kak CONU BBICIIUX
KapOOHOBBIX KHUCJIOT

3.15

XVWMHUYECKHE CBOWMCTBA TIUIIOKO3Bl: PEAKIUU C YYaCTHEM CIHMPTOBBIX M
QJIBJICTUHOM TPYNI M MOJOYHOKHUCIIOe OpokeHue. IlpumeHeHue rioko3bl, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH OpranusMa. J(ucaxapuapl: caxaposa, MaiabTo3a.
BoccranaBnuBarome ¥ HEBOCCTAHABIMBAIOLIME  Aucaxapuisl. [ 'mapoisns




nucaxapunoB. Ilosmcaxapuabl: kpaxmani, rimkoreH. CTpoeHue MakpOMOJIEKYII
Kpaxmajla, IJIMKOI€Ha M Le/ultoiao3bl. Pusuueckue CBOMCTBA Kpaxmana u
LIEJUTI0J103bl. XMMHUUECKHUE CBOMCTBA KpaxMaia: THIPOJIn3, KaUeCTBEHHAs peaKILINs
C MoAOM. XUMMYECKHE CBOMICTBA LIEIUIIOIO3bI: TMAPOJIM3, MOJydeHue 3(pUpoB
1esto03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OpPraHUYeCKHE OCHOBAHMUS: PEAKIIMU C BOJOU, KUCIOTAMH,
peakuusi TOpeHHs. AHWIMH KakK TMpeACTaBUTEIh apOMAaTHYECKUX aMHHOB.
XVMHUYECKUE CBONCTBA aHWJIMHA: B3aUMOICHCTBHE C KUCIIOTaMH, OPOMHOM BOJIOM,
okucnenue. [ToaydyeHne aMiMHOB aTKWJIMPOBAaHUEM aMMHaKa U BOCCTAHOBJIEHUEM
HUTPOTIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUHOKHUCIOTBI W O€lKH. AMUHOKUCIOTHI Kak amM(OTEpHBIE OpraHUYEeCKHe
coenuHeHusi. OCHOBHBIE aMUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHe
CBOMCTBa OEJIKOB: THIPOJIN3, I€HATYpalltsl, KaueCTBEHHbIE (IIBETHbIE) PEAKIIMH Ha
Oenku

3.18

CtpoeHne W CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWMCTB MOJMMEPOB OT
cTpoeHuss MoJekyl. OCHOBHBIE CHOCOOBI TOJYYEHHUS BBICOKOMOJICKYISIPHBIX
COCIMHEHUH: peaklny TMOJMMEpU3aIii W TOoJuKoHAeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

Wnentudukaius opraHnueckux coequHeHni. Permenne sxcnepumMeHTaabHbIX
3a/1a4y Ha Pacrlo3HAaBaHHE OPTaHMYECKUX BEIIECCTB

3.20

I'enetnueckas CBA3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHGHI/Iﬁ

XUMHA U KA3HD

4.1

Xumusi B TIOBCeAHEBHOM >ku3HH. [IpaBuia Oe3omacHON pabOTBI C EAKUMH,
TOPIOYUMH U TOKCHYHBIMU BEILIECTBAMHM, CPEJACTBAMHU OBITOBOM XHMMUHU

4.2

XuMus v 3I0pOBbe. XUMUS B METUIIMHE. XUMUS U CEJIbCKOE XO35HUCTBO. XUMHUS B
MIPOMBIIICHHOCTH. XUMHS U 3HEPreThKa: MPUPOIHBIA W TOMYTHBIA HEPTIHON
ra3pl, UX COCTaB M ucnojb3oBanue. CocraB HeTH U €€ nmepepaboTka (IPUPOTHBIC
VCTOYHHKH YTIIEBOJOPOIOB)

4.3

XuMUA U JKOJIOTHA. XUMHUYECKOE 3arps3HEHHE OKPYXKArolled cpelbl U €ero
nocnencteusi. Oxpana runapocdepsl, mouBbl, atMochepsl, (Gaopsl U dayHbl OT
XUMHUYECKOTO 3arpsisHeHus. [IpoGimema OTXOMOB M MOOOYHBIX MPOJYKTOB.
AnbTepHAaTHUBHBIE HCTOUYHUKU SHEPTUH

4.4

O6H_[I/Ie NpEACTaBJICHUA O IMPOMBIIJICHHBIX crocobax MOJIYYCHHUA XHUMHNYCCKUX
BCIICCTB (Ha npumMepe npou3BoJCTBa aMMHAKa, cepHoﬁ KI/ICJ'IOTLI). ‘lépHaﬂ u
OBCTHasA MCTAJUTYpTHsl. Crexkito u CHJIMKaTHadA MMPOMBIIIJICHHOCTD.
HpOMLII_HJ'IeHHaH OopraHn4deckas XUMMUA. Cblpbé JJIA OpraHquCKOﬁ
MMPOMBINIJIICHHOCTH

Turbl pac4€THBIX 33124

5.1

Pacué€thl Macchl BelllecTBa UM 00bEMa ra3oB 1o N3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MacCC UJIN 06’béMy OJITHOT'O U3 YYaCTBYIOIIUX B PCAKI[MU BCIICCTB




5.2

Pacuérsl TeroBoro sddexra peakuuu

5.3 Pacuérpl 00BEMHBIX OTHOLICHUH Ta30B IIPU XUMUYECKUX PEAKLIUAX
5.4 Pacuérst macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIH, €CITN
' OJIHO M3 BEILIECTB JaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérbl MmaccoBoit miin 00BEMHON IO BBIXO1A MPOAYKTa PEAKLUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérbl maccsl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOIYKTA PEAKIIMH, €CIH OJAHO
5.6 W3 BEILIECTB JAHO B BUJIE pACTBOPA C ONPEIETEHHON MaCCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA
57 Pacu€tsl ¢ ucnob30BaHMEM MOHITUN «MAacCOBast A0JID), «KMOJSIpHAs
' KOHLIEHTPALUSA», «PaCTBOPUMOCTD)
Haxosxnenue MonexynsipHoi (popMysIbl OpraHMYeCKOro BEIIECTBA IO €T0
5.8 IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, UITH 110

MIPOAYKTaM CTOPaHUs




