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IHOACHUTEJIbBHAS 3AIIMCKA

[IporpaMmMa 1Mo XuMHUM Ha YypOBHE CpeaHEro o0Imero oOpa3oBaHUs pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «0O6 obOpazoBanum B Poccuiickoit deneparuny,
TpeOOBaHMI K pe3ynbTaTaM OCBOCHHS (eaepasbHOM 00pa3oBaTeNbHON MPOTrpaMMBbl CPEIHEro OOIIEro
obOpazoBanus (®OIl COO), npencraBiaeHHbix B DenepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
cranapre COO, ¢ yuérom KoHuenuuu npenopaBanus yueOHOTo npeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit ®denepanuu, peanu3yonmx OCHOBHBbIE 00pa3oBaTeNbHBIE MPOTPAMMBI, M
OCHOBHBIX MoJio)keHUui «CtpaTteruu pa3BuTHs BocniuTanus B Poccuiickoit @enepanuu Ha nepuof a0 2025
rona» (Pacnopsokenue IlpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOIXOJOB K pa3pabOTKe HPOrpaMMbl O XHUMHH, K ONpPEICNCHHUIO OOLIeH cTpaTeruu
o0yueHus, BOCIUTAHUS U Pa3BUTUA OOYYaIOLUMXCS CPEACTBaMHU ydyeOHoro mpeamera «Xumus» g 10-11
KIacCOB Ha 0a30BOM YpOBHE COCTAaBMJIM KOHUeNTyaabHble mojoxeHus PIOC COO o
B3alMOOOYCJIOBJIIEHHOCTH II€JIeH, COJEpXKaHUs, pe3ylbTaroB oOOy4eHHMs U TpeOOBaHUM K YPOBHIO
MOJTOTOBKHU BBIMTYCKHUKOB.

Xumuueckoe o0pa3oBaHMe, IOJydyaeMoe BBITYCKHMKaMHU 0OO0IIeo0pa3oBaTeIbHOW OpraHu3aluH,
ABJIIETCSI HEOTHEMIIEMOM 4acThio UX 00pa3oBaHHOCTU. OHO CIY)KUT 3aBEPILAIONMM 3TAllOM pean3aluy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YypOBHE KIIOYEBBIX ILIEHHOCTEH, NPUCYIMX IEJIOCTHOH cucreme
XUMHYECKOr0 00pa3oBaHUsA. DTH LEHHOCTH KacaloTCsl MO3HAHMS 3aKOHOB MNPUPOJBI, (GopMUpOBaHMS
MHUPOBO33pEHUS] U OOIEH KyJIbTyphl YEJIOBEKa, a TaKKe HKOJIOTMYECKM OOOCHOBAHHOIO OTHOUICHUS K
CBOEMY 3/10pPOBBI0 M HPUPOIHON cpene. Peanmuzyercs xumudeckoe oOpazoBaHue OO0ydarolMXcs HAa YpOBHE
CpeaHero oomero oOpa3oBaHMs CPEACTBAMH y4eOHOTO mpeaMeTa «XUMHs, COAEp)KaHWE M MOCTPOCHUE
KOTOPOTO OMpENETICHb B MPOTpaMMe IO XUMHUU C YYETOM chenuuKd HAyKu XUMHH, €€ 3HAUYeHUS B
MNO3HAaHUM HPUPOJBl U B MAaTEpUAIBHOM XKHU3HU OOILIECTBA, a TAKKE C YUETOM OOUMX Lelel U NPUHIUIIOB,
XapakTepPU3YIOIMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI cpenHero oomero oOpaszoBanusi B Poccuiickoit
denepanuu.

XUMHSL Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpPaeT o0co0yi0 pojib B COBPEMEHHOM
LIMBUJIM3AllMM, B CO3JaHUM HOBOH 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJl B
dopMupoBaHUE pAIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO IIpe/CTaBiIeHUs 00
OKpY)KaroIlleM MHpe KaKk O €IUHCTBE MPHUPOAbI U YeJOoBeKa, KOTopoe (GopMupyeTcs B XMMHUM HAa OCHOBE
IIOHMMaHHUsI BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS B3aMMOCBSI3M MEXAYy CTPOCHHEM
BELIECTB, UX CBOICTBAMM M BO3MO>KHBIMH O0JIACTSIMU TPUMEHEHHUSIL.

TecHO B3aMMOAEHCTBYS C JPYIMMM €CTECTBEHHBIMU HayKaMHU, XUMHsI cTajga HEOTHEMIIEMOM YacThIO
MHPOBOH KyJIBTYpbl, HEOOXOJAWMBIM YCIOBHEM YCIEIIHOTO TPyJa M KH3HU KKIOTO 4YieHa OOIIeCTBa.
CoBpeMeHHas XUMUs KaK Hayka CO3MJaTelIbHasi, KaK Hayka BBICOKHX TEXHOJIOTMM HampaBlieHA Ha pelleHue
[700abHBIX MPOOJIEM YCTOHYMBOTO pPa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MHILEBOM,
HKOJIOTHYECKOM O€30MMacHOCTH U OXPaHbl 310POBBS.

B cooTrBeTcTBMM ¢ OOLIMMH LENSIMM U NMPUHIMIAMH CpeIHEro oOIiero oOpa3oBaHMs COJEpKaHHE
npeamera «Xumus» (10-11 xmaccbl, 0a30BbI ypOBEHb W3Yy4EHHs) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYTbTYPHYIO TIOATOTOBKY OOYdJalOIMXCs, HEOOXOIMMYI0 MM I BBIPAOOTKM MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEIIHOIO BKIIOYEHHUS B JKU3Hb COLMyMa, IPOAOIDKEHHS OOpa3oBaHUs B Pa3IMUHBIX
00y1acTsX, He CBSI3aHHBIX HEMOCPEACTBEHHO C XMMUEH.

CocraBnstonmMMu  IpeaMeTa «XUMHUsSD» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUS» U
«O0u@s 1 HeopraHWYeckass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HAYKH: CUCTEMa 3HAHWUU MO HEOPTraHMYECKOW XMMHH (C BKIIOUCHUEM 3HAHUU U3 OOIICH XUMUH) U
opranuyecko xumuu. GopMUpOBaHUE AAHHON CHCTEMbl 3HAHHWU MPH W3Y4CHHHU IpeaMeTa oOecreurnBaeT
BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3Ms BEIIECTB HA OCHOBE OOIMX MOHSTUMN, 3aKOHOB U TEOPHii
XUMUH.

Crpykrypa conepxaHusi KypcoB — «OpraHuueckas xuMus» n «OOm@as U HeopraHudeckas XUMHsD
copMHpOBaHa B IPOrpaMMe MO XUMHUHU Ha OCHOBE CHCTEMHOTO MOJXO0Aa K M3y4EeHHUI0 y41eOHOro MaTepuana
U OOyCIIOBJICHAa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHUEM 3HAHWHM Ha ONPEACICHHBIX TEOPETHUECKHX
ypoBHsIX. Tak, B Kypce OpraHMuecKoil XMMHUHU BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KIIACCUUYECKOM TeOpuu
CTPOCHUSl OpraHMYEeCKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U  DIIEKTPOHHBIX



NpeICTaBICHUN O cTpoeHuHu BemecTB. CBeneHus 00 M3y4aeMbIX B Kypce BEIECTBAX JAIOTCS B PA3BUTHU —
OT YIVIEBOJIOPOJIOB O CIIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COeAMHEHUU. B Kypce opraHuueckoil Xumuu
MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs MEPBOHAYAIbHbBIE
NPEICTAaBICHUS O XUMHYECKOW CBS3M, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX CTPOCHUS, O XMMHUYECKON peaKinu.

[Tox HOBBIM YyIJIOM 3peHUs B MpeaMeTe «XUMUs» 0a30BOr0 YPOBHS paccMaTpUBaeTCs U3yYeHHBIN Ha
YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs TEOPETHYECKHMH MaTephal U (PaKTOJIOTHYECKHE CBEICHHS O
BEILIECTBAX M XUMHUYeCKOM peakuuu. Tak, B yacTHOcTH, B Kypce «OOmmass ¥ HEOpraHMYecKas XUMUsDH
oOydJaronmmcs  MPEeIOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE MEPUOIAMYECKOTO0 3aKOHa C
OO0IIETEOPETUYECKUX M METOJOJOTUYECKUX TO3UIHH, TITy0)ke MOHATh UCTOPUUECKOe M3MEHEHHE (PyHKUIU
3TOTO 3aKOHA — OT 0000IIAoIEeH 10 OOBSICHSIOMEH M TPOTHO3UPYIOLICH.

Enunasg cucrema 3HaHMM O BaXHEHIMX BELIECTBAX, HMX COCTaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaKKEe O XUMUUYECKMX pEaKIusAX, HMX CYIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHUs
nononHsercss B kypcax 10 m 11 xiaccoB 3jieMEHTaMH COJEpKaHMSA, UMEIOIMMHU KYJIbTYPOJIOTUUECKUN U
OPUKIAJHON Xapakrep. DTH 3HaHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aWMOCBSI3M XUMHUU C JAPYTUMH HayKaMH,
packpbeIBalOT €€ posib B II03HABATENIbHOM M IPAKTUYECKON JEATENIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIECCY TBOpUYECTBA B 00JACTU TEOPUHU M MPAKTUYECKUX MPHUIOKEHUN XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOILECTBEHHO M JTMYHOCTHO 3HAUYMMBIX ITPOOIeMax, CBA3aHHBIX
C XUMHEH, KpUTHYECKHd OCMBICIMBATH HHPOPMAIIMIO U IPUMEHSTH €€ JUIsl MOMOJHEHUs 3HAaHUM, PeIleHUs
MHTEJUICKTYalIbHBIX U JKCIEPUMEHTABHBIX HCCIENOBATENIbCKUX 3a1ad. B 1enoM coaepxaHue ydeOHOro
npeaMera «XUMHS» JaHHOTO YPOBHS M3Y4eHHS OPUEHTHPOBAHO Ha (QoOpMHpOBaHHE y OOydarommMXcs
MHUPOBO33PEHYECKON OCHOBBI JJIsl MOHUMAaHUs (QUIOCOPCKUX HJeH, TaKuX KaK: MaTepUalbHOE E€IUHCTBO
HEOPraHMYECKOTO U OPraHUYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOIMCTB BEIIECTB X COCTABOM U CTPOCHUEM,
[I03HABAEMOCTb IPUPOAHBIX SBJICHUN IYTEM SKCIEPUMEHTA U PELICHUs NPOTUBOPEUUI MEXIY HOBBIMU
dakTaMM U TEOPETMYECKUMM IMPEANOChUIKAMU, OCO3HAHUE pOJIM XUMHH B PEUICHUU HKOJOTHYECKUX
npobiem, a Take IpodiaeM cOepeXeHUs FHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHHs HOBBIX TEXHOJIOTUN 1
MaTepuasos.

B nmnnane pemeHus 3agay BOCIHUTAHMS, Pa3BUTUS M COLMAIM3ALUU OOy4aloOIMXCS MPUHATHIE
IIPOrpaMMOi 10 XUMHH MOJXObI K ONIPENEICHUIO COJIEPKAHUS U TOCTPOEHUS IPEAMETA ITPEAYCMATPUBAIOT
dopMHEpOBaHNE YHUBEPCATIBHBIX YUE€OHBIX JCHCTBUN, HMEIONMX 0a30BO€ 3HAYECHHE YIS PA3TUYHBIX BHUJIOB
NEeSTeTbHOCTU: peIleHUs] MpoOsieM, TMOWCKa, aHalu3a W o0padoTku HHGOPMAlUHM, HEOOXOIUMBIX IS
NpUOOPETEHUsI ONBITAa MPAKTUYECKOW M MCCIIEI0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLICH BaKHOE MECTO B
MO3HAHUU XUMUHU.

B npaktuke npenonaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOTO O0ILET0 00pa3oBaHUs, TaK U Ha YPOBHE
cpeaHero oOmero oOpazoBaHUs, MPU ONPEACICHUH COAEPIKATEIbHOM XapaKTepUCTUKU IeNel H3ydeHHs
npeaMeTa HalpaBJjeHUEM MEePBOCTENIEHHOW 3HAaYMMOCTU TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XMMUYECKOW HAyKh KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOU JEesITeIbHOCTH YeJOBeKa U
KaK OIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyabTypbl. C METOOMYECKOM TOYKM 3pEHUs TAaKOW IOAXOA K
OTIpEeIeNICH U0 IeJIel N3yUeHH S MTPeIMETa SIBJISIETCS. BIIOJIHE ONTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs] TIaBHBIMHM IEISIMH HU3YydeHUs MpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 xi1.) sBIISIFOTCS:

e (GopMHpPOBAaHWE CHUCTEMBl XHMHYECKMX 3HAHWM KaK BaKHEWINEH COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOI KapTUHBI MUpPA, B OCHOBE KOTOPOH JIe)KaT KII0UYEBbIE MOHATHS, (DyHJaMEHTaJIbHbIE 3aKOHBI
U TEOpUM XUMHUHM, OCBOCHHUE S3blKa HAYKH, YCBOCHHME M IMOHMMaHUE CYLIHOCTH JOCTYIMHBIX
0000IIeHU MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHME C MCTOpUEH UX pa3BUTUA U
CTaHOBJICHUS,

e (opmupoBaHHE U pa3BUTUE MPEICTABICHUI O HAYYHBIX METOJIaX MIO3HAHUS BEIIECTB U XUMHYECKUX
peakiuii, HeoOXOOUMBIX JJIsi HPUOOPETEeHUs] YMEHUH OpPHEHTUPOBATHCS B MHUPE BEIIECTB U
XMMUYECKUX SIBJICHUHN, UMEIOLMX MECTO B IIPUPOJIE, B IPAKTUUECKONW U OBCEIHEBHON )KU3HU;

® pa3BUTHE YMEHUHW U CHOCOOOB JIEATENBHOCTH, CBSI3AHHBIX C HAOMIOJACHHEM U OOBSCHEHHUEM
XUMHYECKOTO IKCIEPUMEHTA, COOTIOIEHUEM MTpaBUI 0€3011acCHOr0 OOpPAICHHSI C BEIIECTBAMMU.



Hapsiny ¢ aTuM, copeprkarenbHasi XapakTepUCTHKa 1IeJIeld U 3a/1a4 M3y4eHMs IpeaMeTa B IIporpamme
[0 XMMUHU YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH NPHUOPUTETAMH B CHCTEME CPEIHErO
o0mero oOpazoBanus. CerofHsi B NMPENoJaBaHUU XUMHUU B OOJbIIEH CTENEHH OTAAETCS MpEeANOoYTeHHE
PAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUus OOYy4eHHs, OPHUEHTHPOBAHHONW Ha MOJATOTOBKY BBIITYCKHHKA
o0mieo0pa3oBaTenbHON  OpraHu3alMM, BIAACIOIIET0 HE HaO0OpOM 3HaHUM, a (QyHKIMOHAIBHOMN
ITPaMOTHOCTBIO, TO €CTh CIMOCO0AMH U YMEHHUSMH aKTHUBHOTO MONYy4eHUS 3HAHUW W TMPUMEHEHUS HX B
peaJIbHOM KU3HU JUIS pEIICHUS] TPAKTUUECKU X 3a/1a4.

B cBs3U ¢ 3TUM npu M3ydeHUHU mpeaMmeTa «XUMHUs» TOMUHUPYIOIIEEe 3HaUeHUE MPUOOPETaIOT TaKkue
LeJIM U 33J]a4H, KaK:

ajanTtaus oOydalomMXCs K YCIOBUSM JTUHAMHYHO pPa3BUBAIOLIETOCS MHpa, (OpMHUpPOBaHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K CaMO0Opa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSATEIIbHOMY
OPUHATUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUSX, CBSI3aHHBIX C BEILECTBAMH U UX
NPUMEHEHUEM;

dopMHupoBaHUE Yy OOYJAIOIMXCS KIIOYEBBIX HABBHIKOB (KITFOYEBBIX KOMIIETEHIIMI), HMEIOIMX
YHUBEpCAJIbHOE 3HAYCHHE IS pa3IMYHBIX BUJIOB JIEATEIIBHOCTHU: PELIeHHs MpoOJieM, MOMCKA, aHalu3a U
00palboTku HMH(pOpMaLUKM, HEOOXOAUMBIX [UIsl MPUOOPETEHHS OMNbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BAKHOE MECTO B MO3HAHUM XUMHHU, a TakKe Uil OLUEHKA C TMO3UIUM HKOJOTHYECKOW Oe30MacHOCTH
Xapakrepa BJIMSHUS BEILECTB U XMMHUYECKUX ITPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, HWHTEUIEKTYyaJIbHBIX W  TBOPUYECKHX CIOCOOHOCTEN
00yJaroImxcs: CIOCOOHOCTH CaMOCTOSITENIFHO MPUOOpETaTh HOBBbIE 3HAHUS 1O XUMHU B COOTBETCTBUH C
KU3HEHHBIMUA TTOTPEOHOCTSAMHE, UCIIOJIB30BaTh COBPEMEHHBIE NH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKA U
aHanM3a yueOHOU U HaydHO-TIOMYNISIPHOM MH(QOpPMALIU XMMUYECKOTO COJIEP>KaHUS,

dopMupoBaHHME H pa3BUTHE Yy OOYYAIOUMXCS AaCCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJI0AATEIFHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPH
MJIAHUPOBAHUU U IIPOBEIEHUU XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaronmxcs YOKIEHHOCTH B TI'yMaHHUCTMUYECKOH HampaBICHHOCTH XUMHH, €&
BAXHOM pPOJM B pPEIIEHUM IIOOANBbHBIX MPOOJIEM pPalMOHAIBHOIO MPUPOIONOJIB30BAHUS, TONOIHEHUS
SHEPreTHYECKUX PECYPCOB M COXpaHEHHUs] TPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OepexHOro
OTHOILIEHUS K IPHUPOJIE U CBOEMY 3[0POBbIO, a TAKOKe MPUOOPETEHUs OMBbITA UCIOIB30BAHUS MOTYYEHHBIX
3HAHUMW JUTSI TPUHSATHS TPAMOTHBIX PEIICHU B CUTYallHsIX, CBS3aHHBIX C XHMUYECKUMHU SIBICHUSMHU.

B yuebHOM muane cpemHero oOmiero oOpa3oBaHUsl MpeaMeT «XUMHsD» 0a30BOrO YPOBHSI BXOJHUT B
COCTaB MpeaMEeTHOM 0bacTu «ECTeCTBEHHO-HAyYHbIE MPEAMETHI».

OOmee 4Mcia0 4acoB, OTBEASHHBIX Ul M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
obpazoBanus, cocraBisieT 68 yacoB: B 10 kmacce — 34 yaca (1 wac B Hegemo), B 11 kimacce — 34 vaca (1 yac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHMYECKASA XUMUA

TeopeTH4yecKkne 0OCHOBbI OPraHu4eCcKOi XUMHUU

IIpenqmer opraHm4eckoil XMMHM: €€ BO3HUKHOBEHME, Pa3BUTHE M 3HAUYECHHUE B IOJIyYEHUU HOBBIX
BEILECTB M MaTepuasioB. Teopus CTpoeHUs OopraHuyeckux coenuHeHuil A. M. byriepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTypHbIe (OPMYIIbI OpraHUYECKUX BeIecTB. ['omonorus, n3omepus. XuMUYeCKas CBSI3b B
OpPraHUYECKUX COEIMHEHMAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[lpencraBnenue o KiIacCH(UKAIIMM OpPraHUYECKUX BeEIIeCTB. HoOMEHKIaTypa OpraHUYEecKuX
COEIMHEHUN (CUCTeMaThueckas) M TpPUBHAIbHbIE Ha3BaHHUS BaXHEHIMX TMIpeICTaBUTENEeH KIIaccoB
OpPraHUYECKUX BEILECTB.

DKclepuMeHTalbHble METOJbl W3YUEHHUs BEIECTB M UX MpEBpallieHUil: 03HaKOMJIeHUEe ¢ oOpa3amMu
OPTraHUYECKUX BEIIECTB U MaTepHalaMH HAa UX OCHOBE, MOJCIMPOBAHMUE MOJIEKY OPraHMYECKHX BEIIECTB,
HaOJI0IGHWE M OMMCAHHME JEMOHCTPALMOHHBIX OINBITOB MO MPEBPAICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuH (TUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN psii. MeTaH M 3TaH — IMpocTellme NpeacTaBUTENN
aJIKaHOB: (M3UUYECKHE U XMMHYECKUE CBOMCTBA (PEaKUK 3aMEIICHUS U TOPEHHUs), HaX0XKICHUE B MPUPO/IE,
MOJIY4YE€HHE U TPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOIMYECKUH psAn. OTUIEH U MPONWIEH — MpocTeiime
MPEICTaBUTEIH ATKEHOB: (U3NYecKue U XMMUYECKUE CBOMCTBA (peakiuu i IpUpOBaHUS, TAJIOTCHUPOBaHU,
TUIpaTallvi, OKUCIEHUS U NTOJIMMEPHU3aLlUH ), TOIydEHUE U IPUMEHEHHUE.

Ankaguensl: OyraaueHn-1,3 um merunOyragueH-1,3: cTpoeHHe, BaKHEHIIME XMMHUUYECKHE CBOMCTBA
(peaxuus monumepusannn). [lomydeHre CHHTETUUECKOTO KaydyKa U PE3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUsS, TOMOJIOTMYECKUN psJ. ALETHICH — MpOCTeHIMit
NpeICTaBUTENh ATKUHOB: COCTaB, CTPOCHHE, (PU3NYECKE U XUMUYECKHE CBOMCTBA (PEaKUU THAPUPOBAHUS,
raJOTeHUPOBAHMU S, THIpaTalluy, TOPEHUs), TOTy4deHUE U TPUMEHEHUE.

Apensl. ben3on: cocraB, ctpoeHue, GU3NYECKUE U XMMUYECKUE CBOWCTBA (PEaKIMU TalloreHUPOBAHUS
U HUTPOBaHUA), NOJNy4eHHWE M TpuUMeHeHue. Tonyon: cocmaes, cmpoeHue, uzuyeckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUpO8anus U HUMPOBAHUS), NOyUeHue U npumeHeHue. TOKCUUHOCTh apeHOB.
I'enernueckast CBSA3b MEXKAY YIVIEBOJOPOJAMH, MPUHAUIEKAIMMHU K Pa3IMUHbBIM KJIacCaM.

[IpupoaHbie UCTOYHUKH YIIeBOAOPOAOB. [Ipupoansiii ra3 u nmomyrHeie HedrsHBIC Ta3bl. Hedrs u e€
npoucxoxaeHne. CrocoObl mepepaboTku He(TH: MeperoHka, KPEeKUHT (TepMHYECKUi, KaTaauTHYEeCKUi),
nupoiu3. [Ipoaykrer nepepa®oTku HeTH, UX TPUMEHEHNE B TPOMBILITIEHHOCTH U B ObITY. KaMeHHBIH yronb
U TIPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAIbHbIE METO/Abl M3y4eHHUs BEIECTB U UX MPEBpALICHUI: 03HAKOMIIEHUE C 00pa3lamu
IIacT™MacC, KaydykoB W pe3uHbl, Koutekuuu «Hedrs» u  «Yroibp», MOAETHMPOBAHUE MOJEKYI
VITIEBOIOPOZOB M TaJIOT€HOMPOU3BOJIHBIX, MPOBEICHUE MPAKTUYECKON paboThl: MOJydeHHE STUJIEHA U
U3y4EHHUE €T0 CBOMCTB.

Pacuérnble 3anaun.

Beiuncnenuss mo ypaBHEHHMIO XUMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH IO H3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OIHOTO M3 HCXOJHBIX
BEILECTB HMJIM TTPOJIYKTOB PEAKIIUN).

Kuciaopoacoaep:xkanme oprannyeckue coeIHuHe HUsI

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHOI: CTpOEHUE, (U3MUECKUE M XUMHUYECKUE
CBOMCTBA (peaKkuy ¢ aKTUBHBIMU MeTaJlJIaMH, FaJIOTeHOBOJIOPOJIaMu, TOpeHue), mpuMeHenue. Bonopoansie
CBSI3U MEXIY MOJIEKyJaMu ciUpToB. JleficTBME MEeTaHOIa U ATAHOJIA HA OPTaHKU3M YEJIOBEKa.




MHoroaroMHble CHUPTHI. DTHJICHIIIMKONb M TJIHIEPUH: CTpOCHHE, (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBA (B3aMMOJICHICTBUE CO INEJTOYHBIMH METaUlaMU, KAauyeCTBEHHAas peaklus Ha MHOTOaTOMHBbIE
cnupThl). JlelicTBue Ha opranu3Mm yenoBeka. [[pumMeHeHue ruepruHa u STUICHTIIUKOJSL.

®DeHoNI: CTpOeHHE MOJEKYNbl, (HU3NYeCKe U XUMHUYECKHe CBoWcTBa. TOKCHYHOCTH (peHOMa.
[Ipumenenue geHona.

Anpaerunipl U Kemowusi. DopManbaeruj, aneTalbIeTHi: CTpoeHUe, (U3NUECKHe M XUMHUYECKHE
CBOMCTBA (PEAKL UK OKUCIEHUS U BOCCTAHOBJICHNU I, KAUECTBEHHBIE PEAKIINY ), TOTY4EHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeneibHbIe KapOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHasi KHCJIOTBI: CTPOEHUE,
¢usnyeckue M XUMHUYECKHE CBOiicTBa (cBOWCTBa, oOLMe s Kilacca KHCIOT, peakuus 3TepUQHUKaLUM),
nojiydeHue U npuMeHenue. CTeapuHoOBas M OJICMHOBAs KMCIOTHI KaK MPEJCTaBUTENN BBICIIMX KAPOOHOBBIX
KUCJIOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBUE.

Cnoxsble 3(QUpBl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['MApONnu3 CIOXHBIX 3(upoB. JKupbl.
I'maponu3 xupos. [Ipumenenne KUpoB. bruonaorndeckast poib )KUPOB.

VYrieBoapl: cocraB, KraccuUKalKMs yIriaeBOJOB (MOHO-, OW- W MoJucaxapujel). [roko3a —
OpOCTEHIIMI MOHOCaxapuJl: 0OCOOEHHOCTH CTPOEHHUS MOJEKyNlbl, (U3NYecKHe M XMMHYECKHE CBOHCTBa
(B3aumogpericteue ¢ rugpokcuaom wmeau(ll), okucinenwe amMmuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TJIOKO3bl), HAaXOXKJIEHUE B MpPUpOJE, NMPUMEHEHUe, Ouojoruyueckas poib.
dotocuHTe3. PpyKTO3a KaK U30MEP ITTHOKO3BI.

Kpaxman u nemironosa kak npupoasbie noauMmepsl. CTpoeHue Kpaxmana U LesuTios103bl. Pusndeckue
U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOJIU3, KaueCTBEHHAs PEeaKIUs C HOJIOM).

DKCnepUMEHTAIBHBIE METO/Ibl M3YYCHHS BEILECTB M WX IMPEBPALICHHI: TPOBEACHHE, HAOIIOCHUE H
OINMCaHUE JIEMOHCTPAI[MOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE PEAKI[UH OJHO aTOMHBIX CIUPTOB
(oxucnenue otaHona okcugom Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHUCTBHE TJIMIIEpUHA C
runpokcugom  memu(ll)), ampmernmoB (OKHMCIEHME aMMHAYHBIM —pacTBOpoM oOkcuma cepebpa(l) u
runpoxkcugom Mmemu(ll), B3aumozeiicTBue kpaxmana ¢ HOJOM), IPOBEIEHUE IPAKTUUYECKOH palOTHI:
CBOMCTBA paCTBOPAa YKCYCHOM KHCIIOTBI.

Pacuérnble 3amaun.

Berunicnenus mo ypaBHEHWIO XUMHYECKOW peakmuu (Macchl, 00BhEMa, KOJIWYECTBA MCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 HMCXOAHBIX
BEILECTB WJIM TPOJIYKTOB PEAKIIUN).

AzoTcozepkalme OpraHM4ecKue COeINHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuYecKue coenuHeHus. OU3ndeckue U XMMUUYECKHE CBOHCTBA
aMUHOKHCJIOT (Ha IpuMepe MU KUHA). buosiornyeckoe 3Ha4eHNe aMUHOKHUCIIOT. [lenTuap.

benku kak mpuponHbIE BBICOKOMOJIEKYISIpHbIE coennHeHus. [lepBuuHas, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: TUIPOJH3, JIEHATypalus, KaueCTBEHHbBIC PEaKIUHu Ha
Oemnku.

OKcIepUMEHTAIbHBIE METOJbl M3Y4EHHUs BEIIECTB U MX IMpEBpAIICHUI: HAOMIOJCHUE W ONMUCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpallKsl OSIIKOB MPU HATPEeBAaHU U, [IBETHBIE PeaKI[UU OCITKOB.

BrbicokomoJieKy IsipHbIe cOeIHHe HUSA

OcCHOBHbBIEC TOHATHS XMMHHU BBICOKOMOJIEKYISIPHBIX COEIMHEHHI: MOHOMED, MOJIUMEP, CTPYKTYpHOE
3B€HO, CTEMEeHb IOJUMEpPHU3alUM, CpeAHssl MoJeKyaspHas Macca. OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETMHEHUI — MOJIMMEpHU3aLHs U MOJTUKOHICHCALIHSL.

DKcrepuMeHTalbHbIe METOJbl M3YUEHHUS BEIIECTB U MX MPEBpAIllCHU: 03HAKOMJICHUE ¢ oOpa3iaMu
HNPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexrnpeIMeTHbIE CBSI3U.

Peanu3anusa MeXnpeIMETHBIX CBSI3€ NOpW  HM3ydeHUHM oOpraHudeckod xumuu B 10 kiacce
OCYLIECTBJISIETCS. Y€pe3 MCIOJIb30BAaHUME KaK OOIMX €CTECTBEHHO-HAYYHbIX NOHSATHH, TaKk W TOHSTUH,
SBJISIOLMXCS CUCTEMHBIMU JUISI OT/IEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O [[UKIIA.

OO0ume ecTecTBEHHO-HAYYHbIC MOHATHUS: SBIICHUE, HAYYHBIN (JAKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KIacCH(UKAIKS, TEPHOJMIHOCTD, HAOII0AeHNEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE.



®du3uka: MaTepus, SHEPrUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, JHEPTETUUECKUH YPOBEHbB, BELIECTBO,
TENO0, 00bEM, arperaTHOE COCTOSIHME BEIECTBA, (PU3NUECKHE BEIMYMHBI U €AUHUIIBI UX U3MEPEH UL

buonorus: kierka, opraHusM, Ouocdepa, 0OMeH BeLIECTB B OpraHu3Me, (OTOCHHTE3, OUOIOTUYECKH
aKTHBHBIC BelecTBa (OENKH, YIIEeBOAbI, KHUPHI, (GePMEHTBHI).

['eorpadus: MuHepabl, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOIIaeMbI€, TOTLINBO, PECYPCHI.

TexHonorus: NHUIIEBbIE MPOAYKThl, OCHOBBI pAllMOHAJIBHOTO NUTaHUS, MOIOIME CpPEICTBa,
JIEKAPCTBEHHbIE M KOCMETUYECKUE MPENapaThl, MAaTEPUaJIbl U3 UCKYCCTBEHHBIX M CAHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMMUA

TeopeTnyeckue 0CHOBbI XUMHHU

XUMHYECKHH 3JIeMeHT. AToM. SIapo aroma, M30TONBL. DJEKTpPOHHAs 000JI0YKa. DHEpPreThuyecKue
YPOBHH, IOJYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacIpee/iCH s JICKTPOHOB
1o OpOUTAJISIM B aTOMax AJIEMEHTOB MEPBBIX UETHIPEX MEPUOA0B. DIEKTPOHHAS KOHUTYpaIus aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuomuueckas cucremMa xumuueckux dieMeHToB JI. M. Menneneesa.
Cas13p epuoandecKkoro 3akoHa u Ilepmoandeckoit cuctemsl XuMuueckux 3yeMeHToB 1. M. MenneneeBa ¢
COBPEMEHHON TeopHell cTpoeHHs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHU S CBONCTB XUMUUECKUX JIEMEHTOB U
o0Opa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BELIECTB IO IpynnaM M mnepuoiaM. 3HaAUYE€HHUE MEPUOANYECKOrO
3aKOHA B Pa3BUTHU HAYKHU.

Crtpoenne BemecTBa. XUMHUYECKast CBs3b. BuIbl XuMHUUeCKOW CBs3M (KOBaJIEHTHAs HEMOJNSApHAs U
NoJIsIpHAsi, HMOHHAs, MeTaulnyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAICHTHOW XUMHUYECKOW CBSI3U
(0OMEHHBI W JTIOHOPHO-AKIENTOPHBIN). Bomopomnas cBs3b. BaneHTHOCTb. DJIEKTPOOTPUIIATEIBHOCTb.
Crenens okuciaeHus. MIoHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tunbl KpUCTAUIUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIETKH.

Ilonsitne o nucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 105151 BEIECTBA B
pacTBope.

Knaccudukanuss Heopranumdyeckux coeauHeHUN. HoMmeHkmaTypa HEOpPraHMYECKUX  BEILECTB.
I'enernueckast CBs3b HEOPraHUYECKUX BELIECTB, IPUHAUIEKAIMX K pa3IMYHBIM KI1accaM.

Xumunueckas peakiusa. Knaccupukanus XMMHUYECKMX peakiUii B HEOPraHMYECKON U OpraHHuyecKon
XUMUH. 3aKOH COXPaHEHUsS MAacChl BEIIECTB, 3aKOH COXPAaHEHHUs U MPEBPAIICHUS SHEPTUU MTPU XUMHYECKUX
peaKuusx.

CxopocTh peakiiuu, €€ 3aBHCUMOCTh OT pazIuyHbIX (akropoB. OOpaTHMble peakiuu. XUMHUYECKOE
paBHOBecue. DakTOphI, BIUSIONKME HAa COCTOsIHNE XuMuieckoro paBHoBecus. [Ipuniumn Jle lllaremnse.

OnekrponauTHueckas aucconuanus. CuibHble U ciadble 3JekTponuThl. Cpena BOJHBIX PacTBOPOB
BEILECTB: KHCJas, HeHTpalibHas, IEI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

OKCIIepUMEHTaIbHbIE METOAbl HM3Yy4EHHMS BEIIECTB W HUX IPEBPALEHUN: JEMOHCTpanus TaOIui
«lepuoguueckas cucrtemMa xumuueckux odnemeHtoB JI. WM. MenneneeBa», wu3ydeHue Mojelen
KPUCTAJUIMUECKUX DPELETOK, HaOMI0JCHHEe W ONMCAHME JEMOHCTPAlMOHHBIX M JIAOOPAaTOPHBIX OMNBITOB
(pa3noxxeHue nepokcuia BoJIOpoia B MPUCYTCTBUM KaTalu3aTopa, ONpeAeseHue Cpeibl pacTBOPOB BELIECTB
C MOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, PEAKIITMU HOHHOTO 0OMEHa), MPOBEACHUE MPAKTUYECKOM pabOThI
«BnusiHUE pa3nuYHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIHH.

Pacuérnrble 3anaun.

Pacuérbl Mo ypaBHEHUSIM XUMUUYECKUX PEAKLHil, B TOM YHCIIE TEPMOXUMHYECKUE PACUEThI, paCUETHI C
M CII0JIb30BAHUEM IIOHATHS «MACCOBas J0J1s1 BEILECTBAY.

Heoprannueckasi xumust



Hewmeramnel. Ilonoxxenue HemerawioB B Ilepmoanyeckoin cucreme xumuueckux snemeHToB I, WM.
MengeneeBa U OCOOEHHOCTH CTpOeHHUsI aroMoB. Pu3MUecKue CBOWCTBA HEMETAIOB. AJUIOTPOINHUS
HEMETaJUIOB (Ha MpUMeEpe KUCIIOpoia, cepsl, ocdopa u yrimeposa).

XUMUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAUIOB (TaJOTeHOB, cephl, a3ora, Qocdopa, yriepoma u
KPEMHHUSI) U UX COeTMHEHUH (OKCUIOB, KUCIOPOACOACPKALMX KUCIOT, BOJIOPOAHBIX COEMHEHU ).

IIpuMeHeHne BaXKHENIIIMX HEMETAIUIOB U UX COCIUHEHUN.

Meramnel. [lonoxenue wmerauoB B Ilepuonmueckoit cucreme xumuueckux snemeHToB JI. I
MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000704YeK aroMOB MeTaioB. Ob6mme (usndeckue
cBoiicTBa MeTajuioB. CIIJIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUN PsiJl HAPSHKEHU N METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPUM, KaIUM, KAJIBLIMK, MAarHUH, ATIOMAHUN, IUHK,
XpOM, KeJe30, Me/lb) U X COeTMHEHUI.

O6ume crocoObl mosydeHus MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTaIbHbBIE METOJbl HM3Yy4EHHUs BEIECTB M HUX MPEBpPALICHUN: H3ydeHHE KOJUIEKIINU
«MeTtayibl M CIUIaBbI», 00pa3lOB HEMETAJIOB, pEIIeHHE JKCIIEPUMEHTANbHBIX 3ajad, HaONloJeHUE U
ONMCAaHHUE JEMOHCTPALIMOHHBIX MU Ja0OpPaTOPHBIX OIBITOB (B3aMMOJAEHCTBUE TUIPOKCHIA ATIOMHHUS C
pacTBOpaMu KUCIIOT U ILeJ0Y€ell, KaUeCTBEHHBIE PEaKiIMi Ha KATHOHBI METAJLIIOB).

Pacuérnrbie 3anaun.

Pacuérsl Macchl BemiecTBa WM 00BEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKUMH BELIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA BEILECTBA)
MPOAYKTOB PEAKIIMHU, €CIIU OJHO U3 BEILECTB UMEET IIPUMECH.

XumMus ¥ KU3Hb

Ponp xumun B o0ecrieueHUH HKOJOTHYECKOW, IHEPTreTHUECKON U MUIIEBOM 0€301MacHOCTH, pa3BUTHU
MeauuuHbL. [IoHsTHE 0 HaAyYHBIX METOJaX MO3HAHUS BELIECTB U XUMHYECKUX PEAKIIUN.

[IpencraBnenus 00 OOUMX HAYYHBIX TPUHIIMIIAX IIPOMBIITICHHOTO MOJIYYCHUS BAXKHEHIINX BEILECTB.

UYenoBek B MUpE BEILIECTB U MaTEpUAIOB: BaXKHEHIIME CTPOUTENbHbIE MaTepUaibl, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpackd, CTEKIO, KepaMUKa, MaTepHallbl AJIs JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHU4YeCKue U
MUHEpaJIbHBIE YTOOpEHUS.

XuMus M 370pOBbE YeEJOBEKa: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIpernapaToB, MpaBuiIa
6€30MacHOro MCIOJIb30BaHUS MpenapaToB OBITOBOM XMMHUH B TTOBCETHEBHOM )KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBS3eH MpH W3Y4eHHHU OOINeH W HeopraHuyeckor xumuu B 11 Kimacce
OCYILECTBJISIETCS. Yepe3 HCIIOJIb30BAaHUE KaK OOIMX E€CTeCTBEHHO-HAy4HBIX IMOHSATHH, Tak M TOHATHH,
ABJISIOLMXCS CUCTEMHBIMU JUISl OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'0 [IUKIIA.

OO0nme ecrecTBEHHO-HAYYHbIE MOHSATUS: HaydyHBIN (akT, TMIoTe3a, 3aKOH, TEOPHS, aHAlIU3, CUHTE3,
KIacCU(pUKaLMs, EPUOIUYHOCTb, HAOII0IeHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHUE, SBIICHHE.

®usuka: Marepusi, OHEprus, macca, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, U30TOI,
pPaZvOaKTUBHOCTh, MOJIEKYNIa, SHEPIeTHYECKUN ypPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pU3MUECKre BEIMUMHBI U €IMHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kieTka, opranusM, sKocrucreMa, ornocdepa, Makpo- U MUKPO3JIEMEHThI, BUTAMUHBI, OOMEH
BEILECTB B OPraHU3MeE.

['eorpadmsi: MUHEpasbl, TOPHBIE TOPOJIBI, ITOJIE3HBIE UCKOTIAEMbIE, TOTIMBO, PECYPCHI.

TexHonorus: XuMUYecKas MPOMBIINUIEHHOCTb, METAJLUTyprHsi, IMPOU3BOJCTBO  CTPOUTEIBHBIX
MaTepuasoB, CETbCKOXO3SIMCTBEHHOE TMPOM3BOJICTBO, THIIEBAs MPOMBIIUIEHHOCTh, (apMaleBTHYecKas
IPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETUYECKMX IIpenaparoB, IPOU3BOACTBO KOHCTPYKLIHOHHBIX
MaTEpHUaloOB, JIEKTPOHHAS IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



[UTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [IPOTPAMMBI 110 XMMHUU HA BA30BOM
YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYAIOIMMHUCA IPOTPaMM
cpenHero o0Iero oopazoBaHusi (JIMYHOCTHBIM, METANPeIMETHBIM U IIpeaMeTHhIM). HayuHo -MeToandeckoit
OCHOBOM 17151 pa3pabOTKH MIaHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IPOTPaMM CpEeIHEro ooiero oopasoBaHus
ABJIIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOJIXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATENLHOCTHBIM IOJIXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHHUsI mpeaMeTa «XUMHS» Ha YpOBHE CpeaHero oomero oOpa3oBaHUs BBIJCICHBI CIEAYHOIME
COCTaBJISIOLIME!

OCO3HaHHWE OOyJaIONMMHCS POCCHHUCKONM  TPaKIaHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATENBHOCTH U CAMOOIIPEEIIEHHUIO;

HaJIMYMe MOTUBAIIMU K O0Y4EHUIO;

1[eJIeHaPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN TMYHOCTH HAa OCHOBE KITFOUEBBIX IEHHOCTEH U
UCTOPUYECKUX TPAJAULIUM 6a30BOM HAYKU XUMHH;

TOTOBHOCTb U CIIOCOOHOCTH OOYJaroIMXCsl PYKOBOJICTBOBAThCSI B CBOEW JIEATENBHOCTHU II€HHOCTHO -
CMBICTIOBBIMH YCTAHOBKAMU, ITPUCYIIMMHU [€JI0CTHOM CUCTEME XUMHUUECKOTO 00pa3oBaHUs;

HaJIMYUe TPaBOCO3HAHUS SKOJOTMYECKOM KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LM U CTPOUTH
YKU3HEHHBIE I1JIaHBbI.

JluyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpenMeTa «XUMHs» IOCTUTAIOTCA B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOM JI€ATEIBHOCTY B COOTBETCTBUU C T'yMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMHU, JTyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU U HJi€allaMU POCCHIICKOIO Ipa)</1aHCKOro oOILIeCTBa, IPUHSTHIMU B O0OLIECTBE
HOpPMaMU U TpPaBWJIaMU IIOBEJIEHHUS, CIHOCOOCTBYIOIIMMH IIpolieccaM CaMOIIO3HAHHS, CAMOPA3BUTHUS U
HPABCTBEHHOT'O CTAHOBJICHUSI TMYHOCTH O0YJarOIIXCSI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaMeTa «XUMHSD» OTPakaloT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEIbHON M TPAKTUUYECKOM JEATeIbHOCTH OOYyJarolMXCs MO pealu3allMy MPUHATHIX B 0OlIecTBE
LIEHHOCTEH, B TOM UMCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCTIMTAHUS

OCO3HAHMS OOYJaIOUMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M OOS3aHHOCTEH, YBAXKEHHS K 3aKOHY M
[PaBOMNOPSAKY;

MPEICTaBICHUS O COLUATIBHBIX HOPMAaX M MPaBUIaX MEXJIMUYHOCTHBIX OTHOILICHUN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENbHOCTU MPHU CO3IAHUU Y4EOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U [103HABATEJIbHBIX 33/]a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MPUHUMATh MOTHBBI, HaMEPEHHS, JIOTUKY U apryMEHThl APYIuX Ipu
aHaJIu3€e Pa3IMYHbIX BUI0B Y4€OHON AEATENbHOCTH;

2) NIaTpHOTHYECKOr0 BOCIIUTAHMSA

[[EHHOCTHOTO OTHOIIIEHUSI K HCTOPHYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOU XUMHU;

YBaOXEHHMS K IpOIlecCy TBOPUECTBA B OOJACTH TEOPUUM U MPAKTUYECKOTO NPUMEHEHUs XUMHH,
OCO3HAHMSI TOTO, YTO JOCTHMIKEHUS HAyKH €CTh pe3yibTaT IJIUTENbHBIX HAOMIOAEHUH, KPOMOTIMBBIX
SKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/Zla YYEHBIX U IPAKTHUKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHMBOB B IOJYYCHHH M MOCJIEIYIOIIEM aHalu3e MHPOPMALHUH O
MepeIOBbIX TOCTUKEHUSIX COBPEMEHHOMN 0TEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHNSA

HPaBCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEACHMUS;

CIIOCOOHOCTU OLEHHUBATh CHUTYallMH, CBS3aHHbIE C XUMHUYECKUMH SIBIICHUSMH, M MPUHUMATH
OCO3HaHHBIE PEIICHNS], OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPULIEH C MO3MLIMI HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUI ATUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:



NOHMMAaHHMs LIEHHOCTEH 370pOBOTO M Oe30macHoro odpasa KHU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (DM3UUYECKOMY M IICUXHYECKOMY 3I0POBBIO;

coOmoieHus mpaBusl 6e30macHOro oOpallleHUs! ¢ BElEeCTBaMU B OBITY, TOBCEJHEBHON XU3HU U B
TPYAOBOM JIEATEIIBHOCTH

MOHMMaHUsI LIEHHOCTH MPaBWJI HMHAMBUIYAIbHOIO M KOJUIEKTUBHOTO O€30IacHOrO IOBEAEHUS B
CUTYalUSIX, YIPOKAOIMX 370POBBIO U KU3HU JIFOACH;

OCO3HAHMS TOCHEICTBUM M HENPUSATHS BPEIHBIX HPUBBIYEK (YIOTPEOJEHUS aJKOroJisl, HAPKOTUKOB,
KypeHUs1);

5) TpyA0BOr0 BOCIIUTAHHUS:

KOMMYHHUKATHBHON KOMIIETEHTHOCTUM B Y4€OHO-HCCIIEJOBATEIbCKON JESITEIbHOCTH, OOLIECTBEHHO
M0JIE3HOM, TBOPYECKOW U IPYIUX BUJAX AESATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE€ B PEIICHUH MPAKTUUYECKUX 3a7ay COLUAIbHON HANpaBICHHOCTH (B
paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY H3Y4eHHIO NpodeccHil paziMdyHOro poja, B TOM 4YHCIE€ Ha OCHOBE
MPUMEHEHU S PEIMETHBIX 3HAHU N 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM TpyAa U pe3yabTaTaM TPYIOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIMBHAYaIbHOW TpaeKTOpUHM oOpazoBaHus, Oymaymen
npodeccu M peanu3aluud COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX HHTEPECOB,
crocoOHOCTEN K XMMHUH, MHTEPECOB U TOTpeOHOCTEH 001IecTBa;

6) 3K0JI0OTHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKH I1€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS KU3HH Ha
3emire;

MOHMMaHUs TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSHUS SKOHOMUUYECKHX MPOLIECCOB
Ha COCTOSIHUE IPUPOJTHOMN U COLUAIBHOM CPE/IbL;

OCO3HAHMS HEOOXOJUMOCTH HCIOJb30BAHUS JTOCTHIKEHUM XUMHUU IS pEIIeHUs] BOIPOCOB
palnoOHaJIBHOIO IPUPOAOIIOJIB30BAHMS;

AKTUBHOIO HEIPUATHS JEHCTBUM, NPUHOCAIMX BpEI OKPYXAIOLEH NPUPOJHON Ccpene, YMEHMs
MPOTHO3UPOBATh HEONArONpUATHBIE HKOJOTHYECKUE TIOCIEICTBUS MPEeANPUHUMAEMbIX JEeHCTBUI U
NpeA0TBPALATh HX;

HaJIM4Msl Pa3BUTOIO KOJIOTMUYECKOTO MBIIUIEHHUS], 3KOJIOTMUECKON KYJIBTYpbI, ONbITa AESITEIbHOCTH
SKOJIOTMYECKON HaIlpaBJICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS UMU B IO3HABATENIbHON, KOMMYHUKATUBHON
U COL[MAIbHOM MPaKTHKe, CHOCOOHOCTH U YMEHMS aKTUBHO IMPOTUBOCTOSATH UJCOIOTUHN XeM0o(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0IIeCTBEHHOM MPAKTUKY;

MOHMMaHHUs CleUU(PUKA XMMUU KaK HayKH, OCO3HaHUA €€ posid B (OPMUPOBAHUU PaALMOHATBHOIO
HAayYHOTO MBINUICHUS, CO3JaHUM I[€IOCTHOTO MPEICTABICHHUS 00 OKpYXalollleM MHpE KaK O €IWHCTBE
OpUPOJBl U 4YeNOBEKa, B IMO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PAaBHOBECHUS,

YOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM I COBPEMEHHOM IMBHIM3AIUU: B €€
TYMaHUCTUUYECKON HANpaBICHHOCTH M BAKHOH pPOJIM B CO3JaHMM HOBOHM 0a3bl MaTepUAIbHOW KYJIBTYpHI,
pelIeHNH T00abHBIX MpPOOJieM YCTOMYMBOIO pa3BUTHUS YENOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBONH M JKOJOTUYECKON O€30MacHOCTH, B PAa3BUTUM MEIHUIIMHBI, 00ECIIEUYEHUU YCIOBHUM YCIEIIHOIO
TpyJa M 3KOJIOTHYECKH KOM(MOPTHON JKM3HM KaXKIOTo 4ieHa OOIecTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IMOHUMAHMS CYIIHOCTH METOJOB IO3HAHMUS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJb30BaTh IOJydaeMble 3HAaHUS A aHalu3a U OOBSICHEHUs
SBIICHUI OKpPYKAIOIIETO MHpa W NPOUCXOSIMX B HEM HM3MEHEHUH, YMEHHUS JAenarh 00OCHOBaHHBIC
3aKIIOUYEHUS] Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUMXCS JAaHHBIX C IIEJIbI0 MOJYYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIBHO HCIOJB30BaTh XMUMHUYECKHE 3HAHUSA JUIA PEHICHUS MpodieM B
peaNbHBIX KU3HEHHBIX CUTYALIUSX;



UHTEpeca K IIO3HAHUIO U UCCIIE0BATENbCKOM IEATENbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHHIO, K AKTUBHOMY
MOJTy4E€HU IO HOBBIX 3HaHUH 110 XUMHUHU B COOTBETCTBHH C KU3HEHHBIMH IOTPEOHOCTIMY;
MHTEpeca K 0COOCHHOCTSIM TpyJa B PA3IHMYHBIX cepax MpopecCHOHANBHOM J1esITebHOCTH.
METANPEAMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS yIeOHOTO IIpeaMeTa «XUMHUsD Ha YPOBHE CPEIHETO OOIIEeTO
00pazoBaHMs BKIIOYAIOT:

3HauUMMble a8 (QOPMUPOBAHUS ~ MHUPOBO33PEHHS  OOYyJAIOIMXCS  MEKIUCIUILTHHAPHBIE
(MeXTIpeIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIME IICJIOCTHOCTh HAYYHOW KApPTUHBI MHpPA H
cnenu@uKy METOJOB IMO3HAHMS, UCIOJIB3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIeCTBO, SHEPTHs,
SIBJICHHE, TPOIIeCC, CHCTeMa, HAaydyHbIH (aKT, TPUHLHI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
rccieaoBaHue, HabJ0IeHHE, U3MEPEHNE, SKCIIEPUMEHT U JPYTHE);

VHUBEpCaJIbHbIE Yy4eOHBIC JeHCTBHS (MMO3HABaTENbHBIC, KOMMYHUKATHUBHBIC, PETYISTHBHBIC),
obecnieunBatonpe (GopMupoBaHue (DYHKIHOHAIBHONW TPAMOTHOCTH ¥ COLMAIBHONH KOMIIETCHITUU
00yJaroNMXCs;

CIIOCOOHOCTh O0YYaIONMXCsl MCIOJIB30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAJIbHbIC yUeOHbIE ACUCTBUS B O3HABATEIILHON M COLIMATBHOM MPaKTUKE.

MeTtanpeaMeTHbIC pe3yabTaThl OTpa)XaroT OBJIQJICHUE  YHUBEPCAIbHBIMH yu4eOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU €A CTBHUSIMH.

OgjaieHMe YHHBE PCAJBHBIMH y4eOHBIMH MO3HABATEIbHBIMHU A€ ICTBUSIMH:

1) 6a3oBbIE JOrMYeCKHE AeiCTBUA:

CaMOCTOSITEIBHO (OPMYITHPOBATH U AKTYalIM3UPOBATH MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNsATh LeNn ACSITeTbHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHS, COOTHOCHTH
PE3yIbTAThl IEATEIBHOCTH C ITOCTABJICHHBIMU IEIISIMU;

HCIIOJIb30BAaTh MPU OCBOCHHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIIEIATh XapaKTEepPHBbIE
MpU3HAKU TOHSATUM W YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TMOHATHUS IS
0OBSCHEHHUS OTJEIBHBIX (JAKTOB U SBJICHU,

BBIOMPATh OCHOBAHUS U KPUTEPUH 7S KITacCH (PUKAIINU BEIIECTB U XUMHUYECKUX PEAKIIHi;

yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MKy U3y4aeMbIMU SIBJICHUSIMU

CTPOUTH JIOTHYECKUE PpACCYKICHUs (MHAYKTUBHBIC, MACAYKTUBHBIC, IO aHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B pACCMATPUBACMBIX SIBICHHSX, (JOPMYIHPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh B MPOLIECCE TMO3HAHUSA, MCIOIB3yeMbIe B XMMHUU CHUMBOJHYECKHE (3HAKOBBIE) MOJICINH,
npeoOpa3oBbIBaTh MOJICIBHBIC MPEJACTABICHUS — XUMHUUYECKUW 3HAK (CMMBOJI) 3JIEMEHTA, XHUMHYECKas
dopMynna, ypaBHEHHE XUMHUUYECKOH PEAKIHH — TPH PEIICHUU yIeOHBIX MMO3HABATEIBHBIX M MPAKTHYCCKUX
3aja4, MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC TIPEACTABICHUS JUIS BBISBICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUH.

2) 6a30Bble HCCIeI0BaATEJIbCKIE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIUH;

dopMynHpoBaTH LIETH U 3aJaud HCCIENOBAHUS, HCIOJIB30BaTh MOCTABJICHHBIE M CAMOCTOSTENHH O
chOpMyITHPOBAHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUSI 1 OCHOBBI JUISI (GOPMHUPOBAHHUSI THITOTE3bI
110 TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BJIaJIETh HABBIKAMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHHUYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh yMEHUS HAOMIOMATh 3a XOJOM TIPOIlecCa, CAMOCTOSTEIBHO IPOTHO3UPOBATH €T0
pesynbTar, QopMyaupoBaTh O0OOOINCHWS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB
M CCIIEIOBAHU S, COCTABIIATE 000CHOBAHHBIN OTYET O MPOACTaHHON padoTe;

NpUOOpeTaTh OMNBIT YYCHUYECKOW HCCIICOBATEIBCKON W TPOCKTHOW NEATEIBbHOCTH, MPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIleHUS MPaKTHUECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUSL.

3) pa6ora ¢ undopmamueii:



OPUEHTHPOBAThCA B PA3NUYHBIX HCTOYHHMKAX HHPopManuK (HAYydHO-TOMYISApHAs JIMTEpaTypa
XUMUUYECKOTO COJIep’KaHUsl, CIpaBOYHbIE Mocodbusi, pecypchl MHTepHeTra), aHanu3upoBaTh HHQOpMALIHMIO
pasTUYHBIX BHUJIOB M (GOpM NpPEICTAaBICHUS, KPUTHUYECKH OLIEHMBaTh €€ JIOCTOBEPHOCTb U
HEIPOTHBOPEUUBOCTb;

dopMynHpoOBaTh 3aMpOChl U MPUMEHSTHh PA3IUYHBIE METOJbI MPU IMOUCKE M 0TOOpe MH(pOpMaLUH,
HeoO0XOAMMOH /17151 BBIMIOJIHEHUS YUeOHBIX 3a]au ONpeAeaEHHOIO TUTIA;

NpHOOpETaTh OMBIT UCIOIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH M Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY HpeicTaBieHUs HH@POpMAauu (cxembl, rpaduky,
JarpaMMBbl, TaOJIHIIBl, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM SI3bIK B KayeCTBE CpPEACTBAa IpHU paboTe ¢ XUMUYECKOM HH(popMaluei:
OPUMEHATh MEXIpeAMeTHbIe ((pu3nyeckue M MaTeMaTH4ecKHe) 3HAaKM M CHUMBOJbBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIATYPY;

UCII0JIB30BaTh ¥ IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKIE CPEICTBA HAIAAHOCTH.

OsJ1aieHNe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMH e HCTBUAMU:

3a7laBaTh BOIIPOCHI 10 CYILLECTBY 00OCYKAaeMOIl TeMbI B XOJ€ JHAJIOra U/UJIH TUCKYCCUH, BBICKAa3bIBATh
uzeu, GopMynupoBaTh CBOM MPEAJIOKEHHS OTHOCUTEIBHO BBIITOJIHEHUS TPEUI0KEHHOM 3a/1a4H;

BBICTYNIaTh € IpE3CHTallMedl  pe3yJbTaToOB  I103HABATENIBHOM  AEATENBHOCTH, IOJYy4EHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMU NPH BBIMOJHEHHM XUMHUYECKOTO 3KCIIEPUMEHTA,
IPAKTUYECKONH pabOThl IO MCCIEIOBAHHUIO CBOMCTB M3y4aeMbIX BEILECTB, PEATU3ALUH Y4€OHOIO MPOEKTa U
(dopMynHpOBaTh BHIBOJBI MO pe3yJbTaTaM MPOBENEHHBIX UCCIECIOBAHUN MYTEM COTJIACOBAHUS MO3UIIUN B
x0/1€ 00CYyKIeHUS 1 0OMEHAa MHEHUSIMH.

OsJ1aieHNe YHHBEPCAJIBHBIMHU PeryJIATHBHBIMHU A€ HCTBUSIMH:

CaMOCTOSITEIBHO IJIAHUPOBATh U OCYILECTBIISATH CBOIO [103HABATEIBHYIO JIEATEIIbHOCTD, ONpPEACss e
eI M 33Ja4d, KOHTPOJUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh IMpeajaraeMblii ajJropuTM
JNeWCTBUM NP BBIIOJIHEHWH YY4EOHBIX U MCCIEIOBATEIbCKUX 3a/ad, BbIOMpaTh Hanbosee 3(hpeKTHBHBII
CIoco0 UX pelleHus ¢ Y4ETOM MOJy4EHHS] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKUX PEaKIUsX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CAMOAHAJIN3a M CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATDHI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnueckass XMMHsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XMMUYECKOM COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MUPa, POJIU XUMUHU B TTO3HAHUU SIBJICHU I IPUPOIbL, B GOPMUPOBAHUHU MBILIUICHHS U KYJAbTYPhl TUYHOCTH, €&
GYyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW Ui pEIICHHS MPAKTHUYECKUX 337ad M DKOJIOTUUYECKH
000CHOBaHHOTO OTHOILEHUS K CBOEMY 370POBBIO U IIPUPOJAHOMN CPEJIE;

BJIAJICHUE CHCTEMOW XUMHUUYECKHX 3HAHMH, KOTOpas BKIKOYAET: OCHOBOMNOJIATAIOUME IOHSATHSA
(XMMHUUYECKMH  2JEMEHT,  aToM, OJJIeKTpOHHas  o0OJloYKa  aToMa,  MOJIEKylda,  BaJ€HTHOCTb,
3JIEeKTPOOTPULIATETILHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas (opmyna (pa3BEpHyTas U COKpalEHHAs), MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIM OO0BEM, YIIIepOIHBIN CKeneT, (pyHKUMOHAlbHas TPYINa, pajuKai, H30Mepus,
M30MEpbI, TOMOJIOTMYECKUN psd, TOMOJOIH, YIJIEBOJOPObI, KUCIOPOJA U a30TCOAEpKAlMe COCAUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCAMHEHUS); TEOPUH U 3aKOHBI (Teopus
CTPOEHHMSI OpraHuueckux BeiectB A. M. byriepoBa, 3aKOH COXpaHEHHSI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHUHU; MUPOBO33PCHYCCKNEC 3HAHW S, JICI)KAIIMC B OCHOBC ITIOHUMAaHUA IPUYU HHOCTU U
CUCTEMHOCTU XMMHYECKUX SBJICHUM, (PaKTOJOTMYECKHE CBEJEHUS O CBOWMCTBAaX, COCTaBe, MOJYyYCHHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH IEATEIbHOCTH
YeJIOBEKa;



cOpPMHPOBAHHOCTh YMEHUW BBIABIATH XapakTepHbIe NpPHU3HAKU IMOHSATUN, YCTaHABIUBATh HX
B3aMMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOLME MOHSTHUS IPU ONMCAaHUH COCTaBa, CTPOEHUS U MPEBPAILCHU I
OpraHUYECKUX COeTMHEHHI;

cOPMHPOBAHHOCTh ~ YMEHHH  HCIIOJIIB30BaTh  XUMHUYECKYI0O CHMBOJHMKY JUISI  COCTaBJICHUSA
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (OpMyNn OpraHMYECKMX BEILECTB U
YpaBHEHUN XMMHUUYECKHX pEaKlHii, H3rOTaBIMBAaTh MOJICTU MOJEKYl OpPraHWYECKHX BEIIECTB IS
WJUTIOCTPAIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUIN YCTaHABIMBAThH MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKHUX BEILECTB MO
UX COCTaBYy U CTPOCHMIO K OIpeNeNEHHOMY KlacCy/Tpynne COeAMHEHMH (YriaeBOJOpOIbI, KHCIOpOI U
a30TCO/ACPXKALME COENMHEHMS, BBICOKOMOJIEKYJIIDHBIE COEJUHEHHUs), JaBaTh KM Ha3BaHUsA IO
cucreMarnueckoii HomeHknarype (IUPAC), a Tarwke NpUBOAUTH TPUBHAJIbHBIC Ha3BaHHS OTIEIBHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, IPOIUIICH, alleTUIIeH, STUIICHTIINKOIb, TUIEepHH, GeHomn, GopMaibaeru/,
aleTaJlbJeTHl, MypaBbUHAs KUCJOTA, YKCYCHas KUCJOTA, OJIEMHOBAas KHUCIJIOTA, CTEapUHOBAsl KUCIOTA,
TII0KO3a, (PYKTO3a, Kpaxmall, IeJIIi0103a, IHIHH );

c(OPMHPOBAHHOCTh YMEHHS ONPEAEATh BUAbl XUMHUYECKOW CBS3M B OPraHUYECKUX COETUHEHUSIX
(omMHApHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh IMOJOKEHUS TEOPUH CTPOEHUSI OPraHUUYECKHUX BelecTB A. M.
ByrnepoBa 1t 00bsSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXpaHEHUs
Macchl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepu3oBaTh COCTaB, CTPOCHHE, (GU3UUECKHE U XUMHYECKUE
CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3IMUHbIX KIaCCOB OPraHMYECKUX BEILECTB (METaH, 3TaH, STUJIEH,
MpONUJIEH, aleTuiieH, OyraauweH-1,3, mermnOyramueH-1,3, OEH30J, METAHOJ, ITAHOJ, STHUJICHTJIMKOJb,
TIULEpUH, (EHOI, aleTalbAerHa, MypaBbHHAs M YKCYCHas KUCJIOTHI, TIIOKO3a, Kpaxmal, IeJITI0JI03a,
AMUHOYKCYCHasi ~KHUCJIOTa), WJUIIOCTPUPOBATh TIE€HETUYECKYIO CBSI3b MEXKIY HHUMHM YPaBHEHUSIMHU
COOTBETCTBYIOIMX XUMHYECKUX PEAKIHIl C UCIIOIB30BAaHUEM CTPYKTYPHBIX (HOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepH30BaTb HCTOYHHKH YIJIEBOJOPOJHOTO ChIPbS (HEQTh,
HNPUPOJHBIN a3, Yrojb), CIOCOObI UX MepepadOTKU U MPAKTUUYECKOE TPUMEHEHUE ITPOIYKTOB IepepadOTKy;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJIUTDH BBIUKUCIEHUS 10 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEINECTBA WM NPOAYKTa pEaklMH MO M3BECTHBIM Macce, 00BEMY, KOTUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB UJIM MPOAYKTOB PEaKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BJIaJIeTh CUCTEMOI 3HAHUU 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS,
UCIONIb3YeMbIX B XMMHMM TPHU HM3YYEHUU BELIECTB M XUMHYECKHX SBJICHUN (HAOIIOZECHUE, M3MEpeHue,
HKCIIEPUMEHT, MOJEIMPOBAHUE), UCII0JIb30BATH CUCTEMHbIE XUMUUECKUE 3HAHUS JUIsl IPUHATHUS PEILCHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsIX, CBSA3aHHBIX C BEUIECTBAMH M UX IPUMEHEHUEM;

cOpMHPOBAHHOCTh YMEHUH COOMIOJAaTh MpaBUiia IOJB30BAHUS XMMHUYECKOM MOCYIoH U
nabopaTOpHBIM OOOpPYIOBAaHMEM, a TaKKe NpaBWJia OOpaleHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHSMH 10 BBITMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM TIAHHPOBATH U BBIMOJIHATH XUMHUYECKUM IKCIIEPUMEHT (TIPEeBpalCHUS
OpraHUYECKUX BEIECTB MpPU HArpeBaHUU, MOJydEeHHE 3THJIEHA U H3Y4e€HUE €ro CBOWMCTB, KaYeCTBEHHBIE
peaKkiy OpraHUYecKUX BEIIECTB, JIeHATypalus OETKOB MpPU HArpeBaHWM, I[BETHBIC pEaKIUU OENKOB) B
COOTBETCTBHUH C TpaBUJIAMU TEXHUKU O€30MaCHOCTH MpPU OOpAIEHHWH C BEUECTBAMU M J1a0OpaTOPHBIM
00opyIOBaHUEM, MPEICTABIATH PE3YJAbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3aluch ypaBHEHUM
COOTBETCTBYIOIMX peakiuii u (OpMyIHpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh YMEHUU KPUTHUYECKH AaHAIM3UPOBATh XMMHYECKYI0O WH(OPMAIUIO, MOTydaeMyrO
13 pa3HBIX UCTOYHUKOB (CpeIcTBa MaccoBoi nH(popMannu, MHTepHET U apyrux);

c(opMHPOBAHHOCTh YMEHHI COOIIOAATH MPaBUJiIa SKOJIOTUYECKU 1[€1eCO00pPa3HOro MoBeJACHUs B ObITY
U TPYIOBOM JEATENIBHOCTH B LEJISAX COXPAaHEHUS CBOETO 370POBbsl U OKPYKAIOLIEH NPUPOAHON Cpenbl,
OCO3HaBaTh OINACHOCTh BO3/AECHUCTBHS Ha KHUBbIE OPraHU3MbI OINpPEAEIEHHBIX OPraHMYECKUX BELIECTB,
noHuMasi cMbich nokazarens [1JIK, mosicHsITh Ha mpumepax cmocoObl YMEHBIIICHHS U MPEAOTBPAIICHHS UX
BPEAHOTO BO3/IEMCTBUS HA OPIraHU3M UEJIOBEKa;



Ul 0OyJaloNMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBS: YMEHUE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUSI BEIIECTB U XUMHYECKHIX SBJICHHI;

JUISL CIIETIBIX M CIA0OBHINMX OOYYAIOIMXCS: YMEHUE HCIOIBb30BaTh PENbE(PHO-TOUCUHYIO CHCTEMY
oOo3nauenwuii JI. bpaitns s 3anucu XaMu4eckux Gopmyi.

11 KJIACC

[IpeameTtHbIe pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HEOpraHN4eCKasi XUMHUsD» OTPaaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI: 0 XUMUYECKON COCTABJISIONICH €CTECTBEHHO-HAYIHON KapTUHBI
MUpa, POJIU XUMUH B TO3HAHUU SIBJICHUHN PUPOJIbL, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYpPbl JINYHOCTH, €€
(YHKIMOHAIBHON TIPAaMOTHOCTH, HEOOXOAMMOM JJsi peIleHUs MPAKTUYECKUX 3a7ad U HKOJIOTHYECKH
000CHOBaHHOTO OTHOILEHUS K CBOEMY 3710POBbIO U IIPUPOJHOM CPENE;

BJIAJICHHE CHCTEMOW XUMHUYECKUX 3HAHUN, KOTOpPAas BKIIOYAET: OCHOBOIIOJATAIONUME MOHSATUSA
(XMMHYECKUIl 2JIEMEHT, aToM, U30TOI, S-, P-, d- AIEKTPOHHBIE OpOUTATH aTOMOB, HOH, MOJICKYJA, MOJb,
MOJISIPHBIA O00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKWUCIEHHUS, XHWMHUYECKas CBS3b
(koBajieHTHasl, MOHHAs, METaJUIMyecKas, BOJOPOIHAs), KpPUCTAIIMYECKas peIETKa, THIbl XUMHYECKUX
peakuuii, pacTBOp, DJIEKTPOIMTHI, HEIIEKTPOIMUTHI, JJIEKTPOJIMTHYECKAs AUCCOLUALNS, OKHCINUTEND,
BOCCTaHOBUTEJNb, CKOPOCTh XMMHUYECKOM pPEaKIHU, XUMUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEopus
3JIEKTPOIUTUUYECKON AuMccounanuu, nepuoandecknil 3akon [I. M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAaHEHHUS M MPEBPALICHMS SHEPTUU MPH XUMHUYECKMX PpEaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHU S, JIEKAIME B OCHOBE MOHUMAaH Usl TPUUUHHOCTHU U
CHUCTEMHOCTU XMMHYECKUX SBJIEHUM, (PaKTOJOTMYECKHE CBEJECHUS O CBOWMCTBAaX, COCTaBe, MOJYyYCHHUH H
0e30macHOM HCIOJIb30BAaHMH Ba)KHEHIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U PAKTUYECKON JEATEIIEHOCTH
YeJI0OBEKa;

c(OpMHUPOBAHHOCTh YMEHHU BBISABIATh XapaKTepHblE MPU3HAKA TOHSTUM, YCTaHaBIMBATh WX
B3alMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLME MOHATHS IPHU ONMCAHUU HEOPraHMYECKUX BELIECTB M UX
IIpEBpalICHN;

c(OPMHPOBAHHOCTh YMEHHUH MCIOIb30BaTh XUMHYECKYI0 CHUMBOJIMKY Ul COCTaBJIEHUS (GOpMYI
BEIIECTB M YPaBHEHUU XMMHUYECKUX peakiui, cucremarndeckyro HomeHnkiarypy (IUPAC) u TpuBmnanbabie
Ha3BaHUs OTNENbHBIX HEOPTAaHMYECKUX BEIIECTB (YrapHbIN ra3, yrieKUciblil ra3, aMMHaK, rameéHas U3BecTb,
Herai€Hasi U3BeCTb, IUThEBAs COJIa, MUPHUT U APYTHE);

c(OpMHPOBAHHOCTH YMEHHUH OMPEIEATh BAJIGHTHOCTD U CTET €Hb OKUCIICHUS XMMHYECKHUX JIEMEHTOB
B COCIMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKON CBS3M (KOBaJIEHTHAs, MOHHAs, METaJJIM4eckKas,
BOJIOPO/IHAsl) B COEIMHEHHUSAX, THUI KPUCTAJUIMYECKOM pEIETKH KOHKPETHOIO BeIlecTBa (aToOMHasd,
MOJIEKYJIIpHAsl, WOHHas, METa/lInyecKas), XapakTep cpeabl B BOAHBIX pacTBOpaXx HEOPraHWYECKHX
COCIUHCHHUM;

c(OpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAMICKHOCTh HEOPraHMYECKUX BELIECTB IO HX
COCTaBY K OIpeAeNEHHOMY KIIacCy/Tpylie CcoeAUuHEHUN (MpOoCThle BEIeCTBAa — METAIbl M HEMETaJUlbl,
OKCHU/IbI, OCHOBAHU S, KUCIOTHI, aM(OTEpHBIE THAPOKCHUIBI, COIIH );

c(OpMHPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICT mepuoaudeckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATD €TI0 CUCTEMATH3UPYIONIYI0, OOBSCHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKUX
sanemeHTOoB 1-4 mnepuonoB Ilepuomuueckoit cucrembl xumuueckux syemeHtoB J[. M. Menneneesa,
UCIONB3ys MOHATUS <«S-, P-, 0-2JIEKTPOHHBIC OpPOUTAINY, (OHEPIeTHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HU3MEHEHHMS CBOMCTB XMMHYECKUX 3JIEMEHTOB M X COEAUHEHU U MO MEpUOoJIaM U Ipylnam
[lepuonnueckoit cucrteMel XuMuueckux 3yeMeHToB . . Menneneesa;

chOpMUPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OONME XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB PA3JIMUHBIX KIACCOB, MOATBEPKAATh CYIIECTBOBAHUE N'€HETUUECKON CBS3U MEXIY
HEOPraHMYECKUMU BELLECTBAMU C IIOMOIIbIO YPaBHEHUN COOTBETCTBYIOLUMX XUMUUYECKUX PEaKIUii;



c(OpPMHUPOBAHHOCTh YMEHUS KIACCHPUIMPOBATH XUMHYCCKUE PEAKIUU MO PA3THYHBIM MPU3HAKAM
(4MCITy U COCTaBY pearupylolnyX BEIECTB, TEIIOBOMY d(DEeKTy peakiiu, N3MEHEHUIO CTENIEHEH OKMCIICHUS
3JIEMEHTOB, 00PAaTUMOCTH PEAKINH, YUACTHIO KaTajIn3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTaBIISATh YPAaBHEHUsS PEAKIHUN pa3IUYHBIX THUIIOB, TOJIHBIE U
COKpAaIlEHHbIE YPaBHEHUS peaKMii HOHHOTO 0OMEeHa, YUYUThIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKLHH UIYT
JI0 KOHIIA;

c(OpMHUPOBAHHOCTh yMEHUW TIPOBOJUTH PEAKIIMH, TOITBEPKIAIONME KAYSCTBEHHBIH COCTaB
PA3IMYHBIX HCOPTraHUYCCKHUX BCIICCTB, PACIIO3HABATH OIIBITHBIM HYTCM HOHBEI, MIPUCYTCTBYIOIMEC B BOAHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHU PACKPHIBATH CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MIOCPEIICTBOM COCTABJICHHUS AJICKTPOHHOTO OallaHca ATHX PEaKInii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIHHU OT Pa3IMYHBIX
(aKTOpoB; XapakTep CMEUICHHS XMMHYECKOTO pPAaBHOBECHS B 3aBHUCHMOCTH OT BHEIIHEro BO3ICHCTBUS
(mpunanun Jle llaTense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKUE TMPOIECCHI, JIeKAIMEe B OCHOBE
MPOMBINUIEHHOTO MOJY4EHUsI CEpHOW KUCIOTHI, aMMHaKa, a Tarke COPMHUPOBAHHOCTh MPEICTABICHUN 00
OOIMX HAYYHBIX MPUHITUIIAX U SKOJOTUYECKUX MPOOIeMax XUMHUYECKOTO ITPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOAUTH BHIYUCICHUS C MCIIOIH30BAHUEM IMOHATHUS «MAccoBasi JIOJIs
BCHICCTBA B PacTBOPE», 00BEMHBIX OTHOIIICHUN Tra30oB npu XUMHUYCCKUX PCAKIHAX, MACChl BCUICCTBA HJIN
00béMa Ta30B 1O HM3BECTHOMY KOJIHMYECTBY BEINECTBA, Macce MM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B
peaKkiuy BEIIECTB, TEIUIOBOTO J(peKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
MpEBpPAlICHHUA U COXpPAaHCHUSA DHCPTUH,

COPMHPOBAHHOCTh YMEHUW COOJIOJAaTh MpaBUJia IOJB30BAHUS XMMHUYECKOW TMOCYIOH U
nabopaTopHbIM 000pyIOBaHMEM, a TakKe NpaBHUJia OOpAICHHS C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIHUAMH 110 BBIITOJITHECHHU IO J'Ia60paTOpHBIXXI/IMI/I'-IeCKI/IX OIIBITOB,

c(OpMHUPOBAHHOCTh YMEHUU TJIAHUPOBATh U BBHIMOJHSITH XUMHYECKUN HKCIEPUMEHT (pasioKeHue
MepoKCHIa BOJOPOJa B MPUCYTCTBUU KaTallM3aTopa, OMpPEETICHHE CPEabl PaCTBOPOB BEIIECTB C ITOMOIIBIO
YHUBEPCAJIBHOTO UHANKATOPA, BIUSHUE PA3TIMYHBIX (AKTOPOB HA CKOPOCTh XUMUUYECKON PEaKIUU, PEaKnu
MOHHOTO 0OMEHa, KAUeCTBEHHBIC PEAKI[UH Ha CyIb(ar-, KapOOHAT- U XIOPHUA-aHUOHBI, Ha KATHOH aMMOHWUS,
PCHICHHUC SKCIICPUMCHTAJIBHBIX 3a/la4 110 TCMaM «MeTaniael» 1 «HeMCTaJIJH)I») B COOTBCTCTBUU C IMpaBUJIaMH
TEXHUKH O€30MacCHOCTH MPH OOpAaICHUH C BEIIECTBAMH U J1a0OpPaTOPHBIM 00OPYIOBaHHEM, MPEICTABIISATH
pe3yNbTaThl XMMUUYECKOTO JKCIIepUMEHTa B (OpMe 3amicu ypaBHEHUN COOTBETCTBYIONIMX pEaKIUi U
(dopMynHupoBaTh BBHIBOJIbI HA OCHOBE 3TUX PE3YJIBTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUUYECKA aHAIM3UPOBATh XMMHYECKYI0 WH(OPMAIUIO, MOITydaeMyrO
U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBON KOMMYHUKALIMHU, UHTEPHET U IPYTHX);

c(hopMUPOBAHHOCTh YMEHUM COOTIOATH MPAaBUJIIA IKOJIOTUUYECKH 11€TIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOH JESTEIBHOCTH B IEJSIX COXPAaHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOUICH MPUPOIHON Cpelbl,
OCO3HABaTh OIMACHOCTh BO3ICWCTBUS HA JKMBBIE OPTaHU3MBI OIMpPEACTIEHHBIX BEIIECTB, MOHUMAs CMBICIT
nokazarenss [IJIK, mosicHAT, Ha mnpuMepax CHOCOObI YMEHBIIEHHUS U NPEJOTBpPAIICHUS HX BPEIHOIO
BO3/ICHCTBUS HA OPTaHU3M UEJIOBEKA;

JJIA O6yanOIIII/IXCSI C OI'paHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbBA: YMCHUEC NPUMCHATL 3HAHHUA 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHU A BEHICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUISL CJICTIBIX W CJIA0OBHAIIMX OOYYaAIOIMXCS: YMEHUE UCIOJIB30BaTh PEIbEPHO-TOUCUHYIO CHCTEMY
obo3nauenwnii JI. bpaiins s 3anucu XaMu4eckux Gopmyi.



TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

Ne ni/m HaumeHoBaHMe pa3aesioB H TeM KosmnyecTBo yacoB DJIeKTPOHHbIE
NporpaMmal Bcero Konrposbhbie | Tlpakruueckune | (uudpoBbie)
padoThI padoThI o0pa3oBareJibHbIE
pecypesbl
Pasznea 1. TeopeTnueckue 0CHOBBI OPraHU4Ye CKON XUMHUH
1.1 [penmer opranmdeckoid xumuu. Teopust 3
CTPOCHUSI OPTaHUYECKUX COCTUHEHUM A.
M. byrneposa
Hroro no pazneny 3
Paznea 2. Yraesoaopoasl
2.1 [IpenenvHbIE YIIIEBOAOPOIBI — AJIKAHBI 2
2.2 HenpenenbHpie yriaeBoa0opOAbl: aTKeHBI, 6 1
QJIKa/IMCHBI, AJIKHHBI
2.3 ApomaThieckue yriieBoJ0pOIbl 2
24 [IpupoaHbIe ICTOYHUKHU YITIEBOAOPOJOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucjiopoaconep:xkanme opraHuveckue coeJHe HUSA
3.1 CnupTtel. DeHomn 3
3.2 Anpnerupl. KapOOHOBBIC KHCIIOTHI. 7 1
CnoxHbIe dupb
3.3 YTeBo bl 3 2
Hroro no pazneny 13
Paznen 4. A3oTcoaepxkanme opraHndecKue coeJauHeHUs
41 | AMUHBI. AMUHOKUCIOTHI. bemku 3
Hroro 1o paznery 3
Paznean S. BeicokoMoJieKyJIIpHbIE cOeTUHEe HUS
5.1 | TImactmaccer. Kayayku. Bonokua 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 3 2




11 KJIACC

Ne i/ HaumeHoBaHMe pa3ieJioB M TeM Kosn4yecTBo yacoB DJIEKTPOHHBbIE
NporpamMMbl Bcero Kounrpoabhbie | Tlpaktuyeckune | (uuppoBbie)
padoThI padoThl o0pa3oBare/bHbIE
pecypcesbl
Paznen 1. TeopeTnyeckne 0CHOBbI XUMMH
1.1 Ctpoenue atomoB. [lepronnyueckunii 3aKoH 3
u [lepuoanyeckas cucteMa XMMUYECKUX
anemenToB /. 1. Menneneesa
1.2 Ctpoenue BemecTBa. MHOTOOOpa3ue 4
BELLECTB
1.3 XUMHYECKHE PEaKIIUH 6 1 1
Hroro mo pazaeny 13
Pa3neu 2. Heoprannueckasi Xumust
2.1 Mertanbt 6 1
2.2 Hemeransr 9 1 1
2.3 CBs13p HEOPraHUYECKUX U OPTAHUYECKUX 2
BEILIECTB
Hroro no pasneny 17
Paznea 3. Xumus M ;KU3HbL
3.1 | XuMusl ¥ )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoaunvecTBo yacos DJIeKTPOHHBIE
n/n Bcero Koutpoabhbie | Ilpakruyeckue | UHPPOBHIE
padoThI padoThI o0pa3oBareJibHbIE
pecypcbl
1 [Ipenmer opranmdeckoil XMMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
3HAYEHUe
2 Teopust ctpoenus opraHuudeckux coequHeHuil A. M. byrieposa, 1
€€ OCHOBHBIE I10JIOKCHUS
3 [IpencraBienre o0 KilacCU(UKAIIUA OPTAaHUYECKUX BEIICCTB. 1
Homenknatypa (cucremMaTudeckas) M TpPUBHAIbHBIE Ha3BaHUSA
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUM PsJL 1
5 MeTtaH 1 3TaH — IPOCTEUIIHE TTPEACTABUTEIHN AJTKAHOB 1
6 AJIKEHBI: COCTaB U CTPOECHHE, CBOMCTBA 1
7 DTHIIEH U TPOIUIIEH — MPOCTEHUIIME MPEACTABUTENHN aJIKEHOB 1
8 [Ipaxrryeckast padota Ne 1. «[lomyueHue sTuiIeHa U U3YYEHHE €TO 1 1
CBOWCTB»
9 Ankanuensl. byramuen-1,3 u wmerunOyramuen-1,3. Ilomyuenue 1
CUHTETUYECKOTO KayuyyKka M pPe3UHbI
10 AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN PsiIL. 1
AneTnieH — npocTeinmii npecTaBuTeNb aTKUHOB
11 Beruncnenus no ypaBHEHHIO XMMUYECKON PeaKuu 1
12 Apenbl: 0eH30J1 1 TOJIyos1. TOKCHYHOCTh apeHOB 1
13 l'enernueckast CBSI3b  YIVIEBOAOPOJOB, MPUHAMISKANMX K 1
pa3IMYHbIM KJ1accaM
14 [lpuponHble HMCTOYHUKU YIJIEBOJIOPOJOB: MPUPOJIHBIA Ta3 H 1
MONyTHBIC HETSIHBIC Ta3bl, He(YTh U MPOAYKTHI €€ mepepadoTKu
15 [lpuponHble HMCTOYHUKU YITIEBOAOPOAOB: MHPUPOAHBIA Tra3z M 1
NOMYTHbIE He(THBIC ra3bl, HEPTh U MPOJIYKTHI €€ nepepaboTKu
16 KonTponsHas padoTa mo pasaeny «YTIeBOA0POIbI» 1 1
17 [IpenenpHble  ONHOATOMHBIE CHMUPTHI: METAHOJI M JTaHOJ. 1




Bonoponnas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTITUKOIb U TIIHIIEPUH 1

19 ®DeHO: CTPOCHHE MOJICKY/JIbl, (GU3UYECKHE W XUMHUYECKUE 1
CBOICTBa, IPUMEHEHHE

20 Anprerupl: GopMabaeTHT U alleTalbIeTH/ . AIETOH 1

21 OIHOOCHOBHBIE IpeJeNbHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAs 1
U YKCyCHAsI

22 [lpaktnueckass pabdora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1
KUCJIOTBD)

23 CteapuHOBas ¥ OJICMHOBAS KUCJIOTHI, KaK MPEICTABUTEIHN BBICIINX 1
KapOOHOBBIX KHUCIIOT

24 Mbuta Kak CONMM BBICIIMX KapOOHOBBIX KHUCIIOT, MX MOIOIIEE 1
IEeNcTBUE

25 CnoxHbeie 3¢QUpB  Kak TMPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. 1
['uaponu3 cnoX)HBIX 3GUPOB

26 XKupsbl: runponus, npuMeHeHre, OUoIoTHYecKasi poJib JKUPOB 1

27 VriieBoasl: COCTaB, Kaccu(pUKaIus. Baxuetinme 1
IPEICTaBUTENH: INIFOK03a, (PPYKTO3a, caxapo3a

28 Kpaxmair u 1ieuosio3a Kak mpupoIHBIE TOJIMMEPHI 1

29 Kontponenass pabora mno pazmeny «Kucrnopoacoaepxkamnme 1
OopraHuveckue coeaumHeHuspy  Bcepoccuiickas mpoBepodHas
pabota

30 OOm@st  xXapakTepuCTHKa  a30TCOJEPKAIMX  OPTaHHYCCKUX 1
coenmuHeHui / Becepoccuiickas nmpoBepodHas pabota

31 AMUHBI: METUJIAMUH U aHUJIUH 1

32 AMMHOKHUCIIOTBI KaKk aM(OTepHble OpraHUYEeCKue COECIMHEHUS, UX 1
Oounonornveckoe 3Hadyenwe. [lemTwapl. benku kak mpupoHbIE
BBICOKOMOJIEKYIIIPHBIE COEIMHEHUS

33 OCHOBHBIE NOHATUSA XUMUH BBICOKOMOJIEKYJIIPHBIX COEINHEHUI 1

34 OcHOBHBIE METOJIbI CUHTE3a BBICOKOMOJICKYIISIPHBIX COETUHEHUM. 1
[Tmactmaccel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34




11 KJIACC

KounuecTBo yacos JJIeKTPOHHBIE
JI:;-)H Tema ypoka Beero Konrpoabnbie | IIpakTnueckue :)Ig;)l:ll;gz;;i JTBHBIC
padoThI padoThI pecypeb
1 XUMHYECKHH DJIeMEHT. ATOM. DJEKTpOHHas KOHQUTYpaIus 1
aTOMOB
Ilepnoanueckuii 3akoH u Ilepuoguyeckas cucremMa XMMHUYECKAX
2 anemeHToB JI. M. MeHnneneeBa, uX CBsA3b C COBPEMEHHOWU 1
TEOPHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHUYECKUX JIEMEHTOB U
3 UX COEQUHEHMH 1o TIpynmaM M IHepuofaM. 3HadeHue 1
IEPUOJUYECKOTO 3aKOHA M CHUCTEMBl XMMHUYECKHX 3IJIEMEHTOB
J.N. MennieneeBa B pa3sBUTUH HAYKH
4 Ctpoenue BemecTBa. XUMHYECKAsl CBs3b, €€ BUJIbI; MEXaHU3MBbI 1
00pazoBaHMs KOBAJECHTHOMU CBs3U. Bo/mopoiHas CBs3b
5 BanentHocts. DnekrpooTpunareabHOCTh. CTENEHb OKUCIECHHUS. 1
BerecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS
6 [TonsiTMe O AucHepcHBIX cucTeMax. McTUHHBIE U KOJUIOMAHbBIE 1
pacTtBopbl. MaccoBast 10J1s1 BEILIECTBA B paCTBOpE
Knaccudukanust 1 HOMEHKIaTypa HEOPraHMYECKUX COETUHEHUH.
7 I'enetnyeckass CBsA3b HEOPraHMYECKUX BEUIECTB, Pa3IUYHBIX 1
KJIACCOB
Knaccudukanus XumMu4eckux peakiuii B HEOPraHWYECKOW U
8 OpraHMYeCKOW XUMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB; 1
3aKOH COXPaHEHMS U IPEBPAILECHUSI YHEPTHMU IPU XUMHYECKUX
peaxuusx
9 Ckopocth  peakimu. OOparumble peakuuu. XUMHYECKOE 1
paBHOBECHE
10 [Ipakruueckas pabora Ne 1. «BiusiHEE pa3nu4IHBIX (HAKTOPOB HA 1 1
CKOPOCTb XUMHMUYECKOW PEAKLIN»




QHGKTPOJ'II/ITI/I‘IGCKEISI aucconuanus. IloHstue o BOIOPOIHOM

11 nokazarene (PH) pacrtBopa. Peaknuu uWOHHOTO OOMEHa. 1
['v1poan3 opraHuyecKuX U HEOPraHMYECKUX BEIIECTB

12 OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuu. [loHsrtue 00 1
9JIEKTPOJIU3€E PACIIaBOB U PAaCTBOPOB COJIeH

13 KonTponsHas pabora mo pasgeny «Teopernueckne OCHOBBI 1
XUMUAW
Merannel, wux nojoxeHue B llepumoanyeckoil cucreme

14 xuMudeckux syeMmeHToB J[. M. MenneneeBa U 0COOCHHOCTH 1
cTpoeHust aToMoB. O01nme Gu3nvecKre CBOWCTBA METAIOB

15 CnaBpl  MeTaJIOB.  DJIEKTPOXMMUUECKUH sl  HaNpsHKEHUI 1
METaJIIIOB

16 XUMHYECKUE CBOMCTBA BAKHEUIIMX METAUIOB (HATpUM, KaJIHH, 1
KaJIbIIU M, MATHUW, ATFOMUHHI ) U UX COSTMHEHUI

17 XUMHYECKHE CBOMCTBA XpOMa, MEITU 1 MX COSAMHCHUI 1

18 XUMHYECKHE CBOMCTBA IMHKA, )Kejie3a U UX COeTUHECHUH 1

19 [lpaktnueckass pabora Ne 2. '"PemeHue sKcneprMEHTaIbHBIX 1
3aza4 1o reme «MeTayb"
Hemerannel, ux mnonoxenue B llepuwoanyeckoit cucreme

20 xuMmudeckux syeMmeHToB J[. M. MenneneeBa U 0COOCHHOCTH 1
CTPOCHHSI aTOMOB

21 ®uU3NYECKUE CBOMCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETaNIOB 1
(Ha mpuMepe KUCI0poaa, cephl, pocdopa U yriiepoaa)

22 XUMHYECKHE CBONCTBA raJIoTeHOB, CEPhI U UX COETMHEHU I 1

23 XUMHYECKHE CBOMCTBA a30Ta, ochopa M X COCTMHEHU I 1

24 XUMHYECKHE CBOWMCTBA YINIEPOJA, KPEMHUS M UX COCTUHEHUU 1

25 [IpumeHeHne Ba)KHENIIIMX HEMETAIJIIOB U UX COEAUHEHUI 1
O0o0mmenne U cucreMaTu3anus 3HaHUN 1o Teme «HemeTaby.

26 Bbrunciennss 1m0 ypaBHEGHHSM  XHMHUYECKHX pPEAKIUA U 1
TEPMOXUMHUYECKHE PACUETHI

27 Ilpaktnueckas pabora Ne 3. «PemeHue SKCIEpUMEHTAIBHBIX 1




3aga4d oo reMe "Hemertauiel'™

28 KonTpoarsHas padota mo temam «Metamib» u «Hemeramibhy 1

29 Heoprannyeckue u opranmyeckue Kuciiotel. Heopranmueckue u 1
OpraHM4eCKUEe OCHOBAHUS

30 AmdoTepHble HEOPTraHMYECKME W OpPTraHUYECKUE COETUHEHMUS. 1
I'eneTnyeckast CBSI3b HEOPTAaHNYECKUX U OPTaHUYECKUX BEIICCTB

31 Posip xumuu B 0oOecrieueHUN 3KOJIOTHYECKOM, SJHEPIreTHYECKOH U 1
MUIICBON 0€30MaCHOCTH, PAa3BUTHH METUITNHBI

30 [IpencraBnenus 00 o0mmx Hay4qHBIX IMpPUHLIHUIIAX 1
IIPOMBIIITIEHHOTO TIOTYYeHUs BXKHEHIINX BEIICCTB

33 YenoBek B MUpE BEIECTB M MAaTEPUAIOB 1

34 XuMHS U 37J0POBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 34




MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJbTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHON MPOrpaMMbI Cpe/IHEro 001Eero 00pa3oBaHus

1

TeopeTndeckre OCHOBBI OPraHUYECKON XMMUH

11

CdopmMupoBaHHOCTH MPEICTABICHU I 0 XAUMHUYECKON COCTaBJISIFOLLEH
€CTECTBEHHOHAYYHOI KapTUHBI MUPA, POJIU XUMUU B TTO3HAHUU SIBJICHUI TPUPOIBI,
B (GOpPMUPOBAHUU MBIIUICHUS W KyJIbTYPhl JIMYHOCTH, €€ (YyHKIMOHATHHOM
I'paMOTHOCTH, HGO6XOIIPIMOI>1 I pCHICHUS MPAKTUYCCKUX 3aJdad U 3KOJIOTMYUCCKA
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbIO U MMPUPOTHOM Cpeie

1.2

Branenue CUCTEMOU XUMHAYECKUX 3HAHWH, KOTOpas BKITIOYACT:
OCHOBOIIOJIAraloIMe MOHATHS (MOJIEKy/a, BaICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTD,
CTCTICHb OKWCIICHUS, XWMHUYECKas CBs3b, MOJb, MOJISIpPHAs Macca, MOJSPHBIN
00BEM, yITIEpOAHBIH cKeneT, (yHKUMOHANbHAs TpyINIa, paaukai, H30Mepus,
M30MEphI, TOMOJIOTMYECKUH psiA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI- U
a30TCo/IepKalle COCIUHEHUs, OMOJOTHYECKA AaKTUBHBIC BeIeCcTBa (YIJIEBOIBI,
KUPbI, OCNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUSI); TEOPUU U 3aKOHBI (TEOPHS XMMHYECKOTO CTPOEHHUS OpPraHUYECKHX
BemectB A.M. ByrtiiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKAM SI3BIK XUMUH,
(akToJIOrMYecKue CBEIEHHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUH U 0e30MacHOM
WCIOb30BAHNHU BKHEUIIIMX HEOPTaHUUECKUX U OPTaHUYECKUX BEIECTB B OBITY U
MIPAKTHYECKOU JESITeITbHOCTH YEJIOBEKa

1.3

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ BBISIBJIATD  XAPAKTCPHBIC IMMPU3HAKU HOHHTHfI,
YCTaHaBJIMBAaTb HMX B3aWMMOCBA3b, MCIIOJIB30BATh COOTBECTCTBYIOUNME IMOHATUA IPU
OIMKMCaHUU COCTaBa, CTPOCHUA U HpeBpaH_IGHI/Iﬁ OpraHn4CCKux COGI[I/IHGHI/II‘/'I

1.4

cOpMUPOBAHHOCTb YMEHUW HUCIOJIB30BATh XUMHUYECKYI0 CHMBOJIMKY ISt
COCTaBIICHUS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHOIN)
dopMynl  OpPraHMYECKMX BEUIECTB W  YPAaBHEHUNW XWMHYECKUX PEAKIUH,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJl OPIaHMYECKMX BEILECTB I WIIIOCTPALMHM HX
XMMUYECKOTO Y IPOCTPAHCTBEHHOIO CTPOEHUS

1.5

ChopMUpOBAaHHOCTh yYMEHHH YCTaHABJIMBATh IPUHAUICKHOCTh HW3YYCHHBIX
OpPraHUYECKHX BEIIECTB IO HMX COCTAaBY U CTPOCHHIO K OMPEICIEHHOMY KIaccy
(rpynme) coenuHeHu (YraeBOJ0POIbI, KUCIOPO M a30TCOAEPKALME COSTUHEHNUS,
BBICOKOMOJICKYJISIPHBIC COCIMHEHUS), TaBaTh UM Ha3BaHUsS 1O CHUCTEMATHYECKOH
nomenkinarype (IUPAC)

1.5

CpopMUpPOBAaHHOCTb yMEHUS  OMPENENATh BHUIBI XUMHUYECKOH CBs3HM B
OPTraHUYECKUX COCAMHEHUSX (OIMHAPHBIEC U KPATHHIE)

1.6

CopMUpPOBaHHOCTb YMEHUSI MPUMEHSTH: TOJOXKEHUS TEOPHU CTPOCHHS
oprannyeckux BemectB A.M. ByrnepoBa st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACChl BEILLECTB

VYrneBogoponasl. Kuciopomcopepkanme © — a30TCOACPIKAIME OPTaHUYCCKHUE
coeIMHCHMUsI. BEICOKOMOJICKYIISIDHBIC COCIMHCHUS

2.1

CdopMupoBaHHOCTh YMEHUM MPUBOJAUTH TPUBHUAIbHBIE HA3BAHUS OTAEIBHBIX
OpPraHUYECKUX BEUIECTB (ITUJICH, IPONUIIECH, ALIETUIICH, STUIICHIJIUKOb, IUIEPUH,
(deHou, GopManbaeTu, aleTalblerj, MypaBbUHAas KUCJIOTA, YKCYCHasl KHCIOTa,




OJICMHOBAsi KWCJIOTAa, CTEApUHOBAas KHUCIIOTa, TIJIIOKO3a, (pyKro3a, Kpaxmad,
[EJUTI0JI03a, TIIUIUH )

2.2

CdopMUPOBAaHHOCTh YMEHUIN XapaKTepPH30BaTh COCTAaB, CTPOCHHE, (U3MYEeCKue U
XAMUYECKHE CBOICTBA TUMHYHBIX MPEIACTaBUTENCH  PazIMYHBIX KIIACCOB
OpraHWYECKHUX BEIICCTB (METaH, 3TaH, dTHJICH, POITUJICH, alleTHIICH, OyTramueH-1,3,
MeTuioyTaaueH- 1,3, 6eH30I1, METaHOJI, TaHOJI, STUIICHTIINKOJIb, TIIUIEPUH, (DeHO,
areTaNbACTH/I, MypaBbHHAs U YKCYCHAs! KHCIIOTHI, TIIOKO3a, Kpaxmall, IeJUII0I03a,
aMHHOYKCYCHasl KUCJIOTa)

2.3

CdopMUpOBaHHOCTh YMEHHUS HIUIIOCTPUPOBATH T'€HETHYECKYIO CBS3b MEXIY
THUIWYHBIMHA [PEACTABUTEISAMH PaA3IUYHBIX KIAaCCOB OPraHUYECKUX BEIIECTB
YPaBHCHUSAMH COOTBETCTBYIOLIMX XUMHUUYECKUX pPEAKIUU C KCIOJIb30BAHUEM

CTPYKTYPHBIX (OpMyI

2.4

CdopMUpPOBAaHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YIIIEBOJOPOIHOIO
CBIpbs (He(Th, MPUPOJHBIN Ta3, Yrojb), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHHNE TPOYKTOB MepepaboTKH

XUMHUS U KU3HB. PacuéTol

3.1

CdopMUpOBaHHOCTh YMEHHI BIAJIETh CHCTEMOUW 3HAHWM 00 OCHOBHBIX METOIAX
HAy4YHOIO IIO3HAHMS, WCIOJB3YEMBIX B XMMHMHU TIPU HW3YYEHHHM BEUIECTB H
XUMUYECKHUX SIBIICHUN (HaOMI0feHNe, U3MEepEeHUe, IKCIIEPUMEHT, MOJICTTHPOBAHHE),
WCIOJIB30BaTh CHUCTEMHBIE XUMHUYECKME 3HAHUS JUISl TNPUHATHS PEIICHUUA B
KOHKPETHBIX JKW3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BELIECTBAMM U HX
MIPUMEHEHUEM

3.2

CdopMupoBaHHOCTb YMEHHUU CcOONIOAATh MpPaBHUIA MOJB30BAHUS XUMUYECKOU
nocylol ¥ J1abopaTopHBIM O0OpYyIOBaHUEM, a TalKe IpaBuiIa OOpaleHUS ¢
BCIICCTBAMH B COOTBETCTBUU C WHCTPYKIHSMH TIO0 BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB

3.3

ChopMHpOBaHHOCT, YMEHWM TIJIAHUPOBATh M BBIMOJHATh  XUMHUUYECKUU
AKCTIIEPUMEHT (TPEBPAICHISI OPTAHMYECKUX BEIIECTB NMPU HArpeBaHUHU, MTOTydeHUE
ATUJIEHA U U3YYEHHUE €T0 CBONCTB, KAUECTBEHHBIE PEAKI[MH OPraHMYECKUX BEILECTB,
neHarypaius OelKoB IPU HarpeBaHHUH, [IBETHBIC PEAKIIHU OCIIKOB) B COOTBETCTBU U
C TMpaBWIAMU TEXHUKA OE30MAaCHOCTH TpH OOpalieHMH C BEIIECTBAMU H
a0OpaTOpHBIM ~ OOOpPYIOBAaHWEM; TMPEACTABIATh  PE3YIbTaThl  XMMHUUYECKOTO
JKCIEpUMEHTa B (OpMe 3allUCH YpaBHEHUW COOTBETCTBYIOLUMX pEAKUUN HU
(bopMynTHUpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopMUpPOBAHHOCTH ~ YMEHHMIl NPOBOJUTH  BBIYMCICHUS IO XUMHYECKUM
yYpaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEILIECTBA WJIM IPOJYKTa
peaKuuu 1O H3BECTHBIM Macce, OO0bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIM MPOIYKTOB PEaKLIMH)

3.5

ChopMHUpPOBAHHOCT ~ YMEHMH  KPUTHYECKM  aHAIM3UPOBATh  XUMHYECKYIO
uH(opMaIuio, TMONIydaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEICTBA MAacCCOBOM
nHopmaiuu, cetb HTEpHET U pyrue)

3.6

CdopmMupoBaHHOCTH YMEHU I co0oaaTh npaBuia 9KOJIOTUYECKU
1eaecoo0pa3HOro IMOBEIEHUs B OBITY M TPYAOBOM JESTENbHOCTH B LIEJSX
COXpPaHEHUsI CBOETO 370POBbsi M OKPYKAIOIEH MPUPOAHON Cpeibl, OCO3HABAThH
OIIaCHOCTBb BO3I[€I710TBI/I$[ Ha JKHBBIC OpPraHU3Mbl OHpeIIeJIéHHI)IX OpPTaHHUYCCKUX
BEIIECTB, TMOHWMass cMmbica mokazarens [IJIK  (mpemenbHO — momycTumoi
KOHILIGHTpAallMM), TOACHATh HA  INpPUMEpax  CIOCOObI  YMEHBIICHUS U
MIPEOTBPAILCHUS X BPEAHOTO BO3ACHCTBHS HA OPTAHU3M YeJIOBEKa




11 KJIACC

Kon
MpoBepPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUSA OCHOBHOM
oOpa3oBaTeJibHOI NMPorpaMMbl Cpe/IHEero 001ero 00pa3oBaHust

1

Teopemqecme OCHOBBI XUMHHU

11

Bragenue cucteMoil XMMUUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATaOIIMe
HOHATHS (XMMHUYECKHI 3JEMEHT, aToM, JJIEKTpOHHas 00ojiouka artoma, S-, p-, d-
AJIEKTPOHHBIE opbutanu aTOMOB, UOH, MOJIEKYJIa, BAJIEHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHCIICHUS, XMMHYECKasl CBSI3b, MOJIb, MOJIAPHAs
Macca, MOJSPHBIA OO0BEM, KpHCTaNIMYecKas PeléTka, TUIIbl XUMUYECKUX pPEeaKiui
(OKHCIMTENbHO-BOCCTAHOBUTENBHBIE, K30~ U SHJOTEPMUYECKUE, PEAKIIMH HOHHOIO
o0MeHa), pacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, JEKTPOJIUTUIECKAs IUCCOIIUAIIN A,
OKHCIIMTENb, BOCCTAHOBHUTENb, CKOPOCTb XUMHYECKOM pEaKIuHu, XUMHUUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUS DIIEKTPOJIMTHYECKOM JHMCCOLMALINH,
[lepuognueckuit  3akon JI.MI. MenaeneeBa, 3akoH COXpaHEHUsS  Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3bIK XUMHH, (PAKTOIIOTUYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, IOJY4YCHHH U O€30MacHOM HCIIOIb30BAHUN BaXKHEHIIMX
HCOPraHNYCCKNX BCIICCTB B 6I>ITy n HpaKTI/I‘IeCKOI\/’I JCATCIIBHOCTH YCJIIOBEKaA

1.2

CdopMHUpPOBaHHOCTh yYMEHHI BBISBISTh XapakTEPHBIE TNPU3HAKA M B3aWMOCBS3b
WU3Y4CHHBIX TOHSTHM, NPHUMEHSTh COOTBETCTBYIOUIME IOHATHS IPU ONUCAHUH
CTPOEHMS U CBOWCTB HEOPraHMYECKMX BELIECTB U HUX IMPEBPAILCHUM; BBISBIIATH
B3aUMOCBSI3b XMMMYECKHX 3HAHUW C TMOHATUAMHU W NPEACTABICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'I&}ICHI/IG OCHOBHBIMHU MCTOAAMHW HAYYHOI'0 ITO3HAHHUA BCIICCTB U XUMHUUYCCKUX
SIBIICHU M (Ha6J'IIOI[eHI/Ie, N3MCPCHUC, DKCIICPUMCHT, MOI[CJ'II/IPOBB.HI/IC)

1.4

CdopMuUpOBaHHOCTh YMEHUN OIpeAeNsTh BaJEHTHOCTh U CTENEeHb OKHUCICHUS
XAMHYECKMX 3JIEMEHTOB B COEIMHEHUSX PA3IUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAs, MOHHAs, META/UINYECKas, BOJAOPOJHAS) B COCAMHEHUSX, THUI
KPUCTAJUIMUECKOW PEHIETKM KOHKPETHOTO BeEIlecTBAa (aToMHas, MOJIEKYIsIpHasi,
MOHHAs!, METAJJTUYECKAasT)

1.5

CdopMupOBaHHOCTh YMEHUN OIpPEAeNsaTh XapakrTep Cpelbl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COCTMHEHHU I

1.6

CdopMUpPOBAaHHOCTh YMEHHUS KIacCU(UUMUPOBATh XUMHUYECKHE PpEaKUHH IO
pa3IMYHBIM IpU3HAKaM (YUCIy M COCTaBy pEarupyrolMX BEILECTB, TEIJIOBOMY
3¢¢dexTy peakuuy, W3MEHEHHUIO CTENEeHEeHl OKHCIeHHUs 3JEMEHTOB, 0O0paTHMMOCTHU
pEaKLMy, YYaCTHIO KaTaJI13aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHM COCTABIISITH YPAaBHEHHS PEAKIUN Pa3TUYHBIX THIIOB,
MOJIHBIE M COKpAIEHHBIC YpaBHEHUS peakuuii HOHHOTO 0OMEHa, YYUTHIBast YCIOBHUS,
IIPY KOTOPBIX TH PEAKIHMHU UIYT 10 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUH MTPOBOIUTH PEAKIIHH, ITOITBEPIKIAIOIIIE KAYSCTBEHHBIN
COCTaB pa3IMYHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH ONIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECCTB

1.9

CdopMHpPOBaHHOCTH YMEHU I pacKpbIBaTh CYIIIHOCTh OKHCJIUTENILHO -
BOCCTAHOBUTENBHBIX PEAKIHI IMOCPEICTBOM COCTaBIEHUS SJCKTPOHHOTO OaaHca
ATUX PEaKI Uil

1.10

ChopMUpOBaHHOCTh YMEHHH OOBSICHSITH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOM
pPEaKiny OT Pa3InYHbIX (AKTOPOB




1.11

ChopMupoBaHHOCTb YMEHHH OOBSCHATH XapakTep CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCMOCTHU OT BHeIHero Bo3aeictBus (mpuniui Jle lllarense)

OOmiast 1 HeopraHuyecKast XUMHs

2.1

CdopMHupOBaHHOCTh YMEHUM packpeiBaTh cMbich llepuogmyeckoro 3akona J[.M.
MenpeneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U

IPOTHOCTUYECKYIO (pyHKIIUU

2.2

CdopMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3eMeHTOB |—4 mnepuonos Ilepuoauyeckoil cUCTEMbl XUMHYECKUX
snemenToB JI.M. MeHaeneeBa, HCIONB3YS MOHATHS «S-, P-, O-3JI€KTpOHHBIE
opOHUTANINY», «IHEPreTUYECKUE YPOBHH», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKUMX JJIEMEHTOB M HMX COCIMHEHHH MO IMEpUOJaM MU TIpyHIiam
Ilepuoauueckoit cuctembl xumMuyeckux snemeHToB .M. MenaeneeBa

2.3

CdhopMHPOBAaHHOCTh YMEHUM XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3NMYHBIX KJIACCOB, IOJATBEPKIATh
CYIIECTBOBAHUE TEHETUUYECKOM CBS3U MEXAY HEOPraHWYEeCKUMH BEUIECTBAMHU C
MOMOIIBIO YPABHEHU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIIUIA

2.4

ChopMUpPOBaHHOCTh YMEHHI YCTaHABIWUBATh MPUHAIICKHOCTE HEOPTaHUYCCKUX
BEIIECTB IO WX COCTABY K ONPEASIEHHOMY Kilaccy (IpyIe) COeAUHEHUN (IPOCThIE
BEIIIECTBA — METAJUIBl M HEMETallIbl, OKCHUJIbI, OCHOBAHUs, KHCIIOTHI, aM(oTepHbIe
THAPOKCUIBI, COJIN )

2.5

CQopMHUpOBAaHHOCTh  YMEHHMI  HCIONB30BAaTh XUMHUYECKYI0 CHMBOJHUKY  JUIS
cocTaBjeHUsT  (QopMya  BEIIECTB W YPaBHEHHH  XUMHUYECKUX  PEaKIUi,
cucremaruueckyro HomeHkiatypy (IUPAC) u TpuBuanpHble Ha3BaHUSA OTICIBHBIX
HEOPraHMYECKUX BEUIECTB (YrapHbIl Ta3, YIIEKUCIOBIM Ta3, amMMMakK, TrameHas
M3BECTh, HETaIIEHAasl U3BECTh, MUTHEBAS CO/IA, TUPHUT U APYTHE)

2.6

ChopMUpPOBaHHOCTh yYMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIME XUMHUYECKUE
CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3NIMYHBIX KJIACCOB, IOJATBEPKIATh
CYILIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKIY HEOPraHMYECKMMHU BELIECTBAMHU C
IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUI

2.7

CdopMHUpOBaHHOCTh YMEHHUH MIAHUPOBATH M BBHIITOIHATH XUMUYECKUN HKCTIEPUMEHT
(pa3nmoXkeHue TEepOKCHAa BOAOPOJA B TPHCYTCTBUM KaTalM3aTopa, OIpeesieHue
Cpelbl PacTBOPOB BEINECTB C IOMOIIBI) YHUBEPCAIBHOTO WHIMKATOPA, BIIMSHHC
pa3nuuHbIX (HAKTOPOB HA CKOPOCTh XUMHYECKOW PEAKIHUH, DPEAKIUH HOHHOTO
oOMeHa, Ka4yeCTBEHHBIC pEaKIMu Ha Cyiabdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHHUS, PEIICHHE HKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMaM «MeTaibl» |
«Hemeramnel») B COOTBETCTBMM C TIPaBHJIAaMH TEXHUKH O€30MacCHOCTH TpHU
oOpamieHUH C BEIIECTBAMH W JIaDOpAaTOPHBIM O0OpPYIIOBAaHWEM; TMPEACTABIATH
pe3ynbTaThl  XMMHUYECKOTO  JKCIepUMeHTa B  (opMme 3amucu  ypaBHEHUM
COOTBETCTBYIOIIMX Peakiuii 1 GOpMyIUpPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHHH COONMIOJATh TMpaBUlia TIOJB30BAHUS XUMHUUYECKON
nocyaol W JabopaTopHbIM O0OpyIOBaHHMEM, a TalKe MpaBUiia OOpAICHHS C
BEIICCTBAMU B COOTBETCTBUHM C HHCTPYKIHMSIMHU IO BBITTOJHEHUIO JIA00OPATOPHBIX
XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTh YMEHUN XapaKTepH30BaTh XUMHYECKUE MPOIIECCHI, JIeKAIE B
OCHOBE TIPOMBIIIICHHOTO IIOJY4eHUST CEPHOW KUCJIOThI, aMMHakKa, a TakkKe
chOpMHUPOBAHHOCTh  MPEJCTABICHHH 00 OONMX HaydHbIX MPUHIUNAX U
HKOJIOTHYECKUX MPOoOIeMax XMMHYECKOTO MPOU3BOJICTBA

XUMUA U KU3Hb. PacuéThl




3.1

CdopMupOBaHHOCTH MpEe/ICTaBICHU I 0 XUMHUYECKOU COCTaBJISIFOLLCH
€CTeCTBeHHOHAYYHOI KapTUHBI MUPA, POJIU XUMHUH B TTO3HAHUHU SIBJICHUHN IPUPOJIBI, B
GOpMHpPOBAaHUM MBIIUICHUS ¥ KYJIbTYPBl JIMYHOCTH, €€ (yHKIHMOHAIBHON
rPaMOTHOCTH, HEOOXOIMMOM [UIsl peIleHHs] MPAaKTHYECKUX 3aa4 U DKOJIOTHYECKH
000CHOBAHHOTIO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefie

3.2

ChopMupoBaHHOCTH ~ YMEHUH  KPUTHYECKM  aHAJIU3UPOBATh  XUMHYECKYIO
uHQOpMAINIO, TIONy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKAIINH, CeTh VIHTepHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHUN COOTIONATH MpaBUJIa IKOJOTHYECKH IeTIecooOpa3Horo
MOBEJCHUS B OBITY U TPYAOBOM JIEATEIILHOCTH B LIEJISX COXPAHEHHUS CBOETO 3/10POBbS
Y OKPY>KaIOILEH ITPUPOIHOU CPEbI

3.4

Oco3HaBaTh OMMaCHOCTB BO3JCUCTBHUSA HA KUBbIEC OPIraHU3MBbI OIIPEICIEHHBIX B €LICCTB,
noHuMas cmbica nokazarens [1JIK, mosicHATs Ha npuMepax cnocoObl yMEHbBIICHUS U
IPEAOTBPALLCHUS UX BPEIHOIO BO3ICUCTBUS HA OPIraHU3M YEJIOBEKA

3.5

CdopMHUpOBaHHOCTh YMEHUH MPOBOJUTH BBIYMCIECHUS C MCIIOIB30BAHUEM MOHSTHUS
«MaccoBas JOJs BeEIIECTBA B PAacTBOpE», OOBEMHBIX OTHOIICHUN Ta30B IMpH
XUMHYECKUX PpEaKUMsX, Macchl BeIeCTBAa HJIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OIHOTO M3 YYaCTBYIOIMX B PEAKIUHU
BEILECTB, TEIJIOBOrO 3(eKTa peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPALICHUS U COXPAaHEHUS DHEPTUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT CO/Ie PKAHUSA

1

TeopeTnyeckre OCHOBBI OPTAHUYECKON XUMUHU

11

[Ipenmer opranuveckoil XUMHU: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAUYEHHUE B IOJYyYCHUU
HOBBIX BEILECTB W MaTepuajoB. Teopusi CTPOEHMsS OpraHMYEeCKHMX CcoeAuHeHuil A.M.
ByrnepoBa, €€ OCHOBHBIE I10JI0KEHUS

1.2

CtpykrypHble (OpMyJabl OpPraHUYECKMX BeHEeCTB. [oMosiorus, u3zoMmepus. XuUMHUYECKas
CBsI3b B OPraHMYECKUX COEAMHEHMSX — OJMHApHBIE U KpaTHbIe CBs3u. lIpeacraBieHue o
K1accuUKaliyi OpraHUYecKUX BEUIECTB

1.3

HomeHnknatypa opraHm4eckux CO€IUHEHUM (cucTemMaTruyeckas) M1 TpUBHUAJIbHbIE Ha3BaHUS
BAKHEHIIMX NMpeAcTaBUTENEH KI1acCOB OPraHUYECKUX BELIECTB

YrieBoaopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUHM psa. MeraH W 3TaH — mpocreinme
MPEJICTABUTENN AJIKAHOB: (DM3MUYECKHE U XUMHUYECKUE CBOMCTBA (PEaKUMHU 3aMEIUEHUs U
TOpeHus1), HAXOXKACHUE B IPUPOJE, MOTydEeHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUN Psi. DTUIEH U IPONMWIEH — MpOCTeHIme
MPEICTAaBUTENN AJIKEHOB: (M3MYECKUE M XMMHYECKHE CBOWCTBA (PEaKIMU TWIPUPOBAHMS,
raJJOTeHUPOBAHMS, TUIpaTalluy, OKUCICHUS U TOJIMMEPHU3ALIMH ), TOTy4YE€HUE U IPUMEHEHUE

2.3

Ankamuensl: OyramueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHUINME XUMHYECKHE
CBOMCTBA (peakuus moauMmepusanun). [logydeHne CHHTETUYIeCKOTO KaydyKka W Pe3UHBI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUYECKUH psAfl. ALIETUIICH — MIPOCTEHIIM A
MPEJICTABUTENh AJIKHHOB: COCTaB, CTPOEHHUE, (PM3UUECKHE U XMMUUYECKHE CBOMCTBA (peakuuu
I'WIPUPOBAHM S, TAJIOTEHUPOBAHUS, THAPATAIlMU, TOPEHMUS), IOJYYEHUE U IPUMEHEHHE

2.5

Apensl. beH3on: cocraB, crpoeHue, (QU3MYECKME U XUMHUYECKHE CBOICTBA (peakuuu
raJOTeHUPOBAHMS U HUTPOBAHUS), MOJYy4EHHE U NpUMEHEHHe. Tolyon: cocTaB, CTPOEHHUE,
¢u3nyeckue M XUMHYECKME CBOWCTBA (peakUMH TaJOreHUpPOBAHUS M HUTPOBAHUSA),
[oJlydeHHEe M HpUMeHeHHe. TOKCHYHOCTh apeHOB. [eHeTnueckas CBs3b MEXIY
YIJIIEBOJOPOAAMH, NPUHAAIECKAILMMU K Pa3IMYHbIM KI1ACCaM

2.6

[IpupoaHble MCTOYHUKH YIIEBOJAOPOAOB. [IpuponHBIi ra3 M MOmyTHbIE He(TSHbIEC Tasbl.
Hedre m e€ mnpoumcxoxnenune. CrnocoObl mepepaboTkn HeQTH: NEperoHka, KpeKWHT
(TepMUUeCKUd, KaTAIMTHYECKHi), muponu3. [Ipomykrer mepepaboTku HedTH, UX
NPUMEHEHHE B TPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH yroib W TPOIYKTHI €ro
nepepaboTKu

Kuciopoacoaepxkanpie OpraHn4ecKie COeTIMHECHHUS

3.1

[lpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON U JTAaHON: CTpoeHue, (Qunyeckue u
XAMHYECKHE CBOMCTBA (peaklMu C aKTUBHBIMH METaJUIaMH, TaJOTeHOBOIOPOIaMU,
TropeHue), mpuMeHeHne. BoaopoaHbie CBsS3M MEXIY MOJEKylaMu chupToB. JleiicTBue
METaHoJa M ATaHOJIa Ha OPraHU3M 4YeloBeKa. MHOroaTOMHBIE CIUPTHI. DTUIECHIJIUKOIb U
TJIUIEPUH: CTpOCHWE, (HU3MYECKMe ¥ XWMHYCCKHE CBOWCTBAa (B3aMMOJCHCTBHE CO
IIEJIOYHBIMU METaJUIAMU, KaueCTBEHHAs peakius Ha MHOTOAaTOMHBIe cupThl). [leiicTBue Ha
OpTraHKn3M YCJIOBCKA. HpI/IMeHeHI/Ie TIIMICPpHUHA U STUJICHITIMKOJIA

3.2

deHo: cTpOCHHE MOJICKYIIBI, (PM3HYSCKIEe U XMMUYECKUe CBOMCTBAa. TOKCHYHOCTH (peHOMA.
[Ipumenenue penona

3.3

AJIB,Z[CFI/I,Z[LI N KCTOHBEI. q)opMaan[eerL, alCTaJIbCrna. CTPOCHUC, d)I/I3I/I‘l€CKI/Ie )4




XMMUYECKHE CBOWMCTBA (pEaKMU OKUCIIEHHMS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIUH),
IOJy4€HUE U IPUMEHEHUE

3.4

OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M yKCyCHasl KHCIIOTHI:
cTpoeHue, (u3nyecKne W XMMHMUYECKHE CBOWCTBA (CBOIicTBa, obmme Juis Kiacca KUCIOT,
peakius dTepuuKaum), noirydeHue u npumenenune. CTeapuHoBast U OJIEMHOBAsT KHCIIOTHI
Kak MpeACTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblla Kak COJM BBICHIMX KapOOHOBBIX
KUCJIOT, X MOIOIIEE IEHCTBUE

3.5

Cnoxsble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPONHM3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupos. bruonornyeckas posib )KUPOB

3.6

VY1eBoibl: cOCTaB, Kiaccu(uKamus yrieBoaoB (MOHO-, AM- U TMOJucaxapujsl). Iroko3a —
NpocTeHmMii MOHOCAaXapua: OCOOCHHOCTH CTPOSHUS MOJIEKYbI, (PU3MUECKUE U XUMUYECKIE
cBoiicTBa (B3aumopericteue ¢ ruapokcusiom menu(ll), okuciaenne aMmMuauHbIM PacTBOPOM
okcuaa cepedpa(l), BoccTaHOBIIEHHE, OpOXXEHUE TJIIOKO3bI), HAxXOXJICHHE B IIPHUPOJIE,
npuMeHeHue, ouonoruueckast posib. orocuHTe3. OpyKTO3a KaK M30MEp IIIFOKO3bI. Kpaxman
U IIeJUTIOJI03a KaK MPUPOAHBIE momuMepbl. CTpoeHre KpaxMaa U IeJUTo03el. Du3ndeckue
Y XMMHUYECKHE CBOMCTBA Kpaxmana (THAPOIN3, KAUeCTBEHHAs PEaKIUsI C MOJIOM)

A30TCo/IepKaIe OpraHMYECKUe COSAMHEHUS

4.1

AMWHOKHCIIOTBHI Kak aM(OTepHBIE OpraHUYECKHe coequHeHUs. DU3MIecKne U XUMUICCKUE
CBOWCTBAa aMHUHOKHCIIOT (Ha MpUMepe TIHIUHA). bromornueckoe 3HaueHUEe aMUHOKHCIIOT.
TlenTuael

4.2

benkn kak npupoAHBIE BBICOKOMOJEKYJISpHbIE coennHeHus. llepBuuHas, BTOpUYHAs M
TpeTUYHAsl CTPYKTypa OelKkoB. XMMHYECKHE CBOWCTBA OCIKOB: THUIPOJIH3, JCHATYpAIlus,
KaueCTBEHHbBIE PEaKlMU Ha OEJIKI

BBICOKOMOJIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHbBIE MOHSTUS XUMHU BBICOKOMOJICKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpHU3AIUU, CPEeIHsAsS MOJeKyaspHass Macca. OCHOBHbIE
METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYISIPHBIX  COCOUHEHUM  —  MoJauMepus3anus U
TOJIMKOH JICH Call i sl

5.2

DKCIIepUMEHTANIbHBIE METOJIbI M3Y4CHHsSl BEIIECTB M HMX MPEBPAIlCHHIl: O3HAKOMIIEHHE C
oOpa3mamMu TIPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, kaydykoB. [lomyueHue
CUHTETHYECKOTo Kaydyka U pe3UHbI

11 KJIACC

Koa

IIpoBepsieMblii 3JI€MEHT COJIe PKAHUA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMH U

11

XuMu4eckuii  sneMeHT. AtoM. Sapo arToma, H30TOMbI. DJIEKTPOHHAas O000JOYKa.
DHEpPreTHUecKue ypOBHU, TMOAYPOBHU. ATOMHBIE opOuTanu, S-, P-, O-37€MEHTHI.
OCoOeHHOCTH pacrpesieNieHus JIEKTPOHOB MO OpOUTANsIM B aToOMax JJIEMEHTOB MEPBBIX
YeThIPEX MEPHOIOB. DIIEKTPOHHAs KOHQUTYpallisi aTOMOB

1.2

Ilepuoguuecknit 3akoH u llepuoanyeckass cucrema XuMudeckux osnemeHtoB .M.
MenneneeBa. CBsi3p IepHOIMYECKOrO 3akoHAa M Ilepmoauyeckoil CHUCTEMBI XUMMYECKUX
anemeHToB J[.WM. MeHnaeneeBa c COBpEMEHHOM TeOpHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMMUYECKUX 3JIEMEHTOB U 0Opa3yeMbIX MMHU IPOCTBIX U CIOXKHBIX
BELLECTB 110 IPyIIaM U neprojaM. 3Hau€HUE NEPUOIMYECKOTO 3aKOHA B pa3BUTUHU HAYKU

1.3

CTpocHHE BelecTBA. XHMMHUYECKass CBs3b. BHIBI XMMHUYECKOW CBSI3UW (KOBaJICHTHAs




HENOJIsSIpHAsT W IOJIsIpHAas, HMOHHAs, MeTajuindeckas). MoHBI: KaTHOHBI M AHHMOHBI.
MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBI W JIOHOPHO-
akuenTopHsblil). BoropoaHas cBsi3b

1.4

BaneHTHOCTE. BHCKTpOOTpI/II_[aTCJ'IBHOCTB. CreneHb OKUCICHUS

1.5

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
Kpuctajmimueckor pem€Tku. [lonstue o aucnepcHpix cucreMax. MICTUHHBIE U KOJJIOMIHBIE
pacTBOpBl. MaccoBas 707151 BEECTBA B paCTBOpE

1.6

Krnaccuguxkanus Heoprannueckux coenHeHnil. HoMeHknatypa HeopraHnyecKkuX BEIEeCTB

1.7

Xumuueckas peakius. Kiaccupukanuss XMMUYECKUX pPEaKIUid B HEOPraHUYECKOW U
OpraHUYeCKOW XUMHM. 3aKOH COXpaHEHHUsS MacChl BEIIECTB, 3aKOH COXpPaHEHUS W
IIPEBPAILECHUS DHEPTUHN NTPU XUMHYECKUX PEAKIIHSIX

1.8

CKOpoCTh peakinu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (JAKTOPOB

1.9

OOparumble peakiuu. XuMuuyeckoe paBHoBecue. (Daxropbl, BIMSAIONME HA COCTOSIHHE
xumuueckoro paHoBecus. [Ipuniun Jle [llatense

1.10

OnekTponutryueckass aucconuanus. CunbHble U cinalble 31eKTpoiuThl. Cpena BOJHBIX
pPAacTBOPOB BEILECTB: KU cIas, HEWTpalibHasl, lesoyHas. Peakiiny HOHHOro oOMeHa

1.11

OKHCITHNTEIFHO-BOCCTAHOBUTEIBLHEIC pCaKumunu

Heoprannyeckas xumust

2.1

Hewmeramnel. Ilonoxxenne Hemeramnos B [lepuoandeckoi cucreMe XMMUUYECKUX 3JIEMEHTOB
J.W. MennaeneeBa 1 0COOEHHOCTH CTPOCHHUs aTOMOB. DH3nMUecKue CBONCTBA HEMETAJJIOB.
AJII0TpOnys HEMETaJUIOB (Ha IpUMepe KUCIopoaa, cepbl, ocdopa u yriaepona)

2.2

XUMHYECKHE CBOWCTBA BaXXHEWUIIMX HEMETAJIOB (TajJoreHOB, cepbl, a3ora, (ocdopa,
yIaepoaa W KPEeMHHUs) M HUX COEAWHEHUN (OKCHAOB, KHCIOPOACOAEPKAUMX KHCIOT,
BOJIOPOJHBIX coequHeHnH ). [[prMeHeHne BayXHEHIIMX HEMETaVIOB M UX COCTMHEHUN

2.3

Mertamnel. [lonoxenne meraiuioB B llepruoanyeckoit cucremMe XumMuueckux 3yeMeHToB .M.
MenpeneeBa. OcoOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. Obume
¢u3myeckre CcBoicTBa MeTaioB. CIlaBel  METALIOB.  DJIEKTPOXUMHUUYECKUU  PST
HaIPsHKEHU N METaJUIOB

2.4

XUMHUYECKHE CBOWCTBA BAXKHEWIIMX METAUIOB (HATpUd, Kajaui, KaJIbLUA, MarHu,
ATIOMUHUN, IIUHK, XpOM, >K€Jie30, Me/b) U UX coeAnHeHui. OOume crnocoObl MOTydeHUSs
MeTauioB. [I[ppuMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHNMYCCKNX BCUICCTB, MPUHAJICKAINMX K PA3JIMYHBIM KIaCcCaM

XHUMHUS U )KU3HD

3.1

Ponp xumuu B oOecriedeHUH SKOJOTHYECKOM, YIHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH,
paBBI/ITI/II/I MCOUIIUHEBI. HOH?ITI/IC (0] HayLIHI)IX METOAaX ITO3HAHUS BCHICCTB U XUMHWUYCCKUX
peakuui

3.2

[IpencraByienust 06 oONMX HAYYHBIX TPUHLUIIAX TPOMBIIUIEHHOIO MOTY4eHUs BaXHEHIX
BelecTB. UenoBek B MUpE BEILECTB U MATEPUAJIOB: BAXKHEHUIINE CTPOUTENBHBIE MAaTEPUAIbI,
KOHCTPYKIIMOHHBIE Marepuaibl, KPaCK{, CTCKIO, KEpaMHKa, MaTepUalbl I IEKTPOHUKH,
HaHOMaTepuaibl, OpraHMUECKUEe U MUHEPAJIbHBIE YI0OpeHUs
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