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PABOYAA ITPOTPAMMA
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MNOACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XWMHUH Ha YypOBHE CpEIHETO O0O0Iero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM ctangapte COO, ¢ yu€rom KoHuenmuu mnpenoaaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyu, peaTu3yIOIMUX OCHOBHBIE O0pa3oBaTelbHBIE MPOTPaMMBbI, U
OCHOBHBIX TMoNoXkeHud «CrpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoi
Oepnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt ctparerun oOy4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00YyYaIOLIUXCS CPECTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHeie TosokeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJIEH,
CoZepKaHUs, PE3yJbTaTOB OOydYeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBITTY CKHUKOB.

XUMHUYECKOE o0Opa3oBaHnue, MoJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)KHT 3aBEpIIAIOIIAM JTAllOM  peau3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHONH CHCTEME XUMHUYECKOrOo o0Opa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPUPOAHOW cpeme. Peammsyercs Xummueckoe oOpa30BaHUE
o0ydJaronmxcs Ha YPOBHE CPEHEro OOIero oOpa3oBaHUsI CPEACTBAMHU YIEOHOTO
npeaMeTra «XHUMHsD, COJIEpPXKAHUE UM TOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHelU(pUKH HAyKH XUMHHM, €€ 3HAYeHUs B
MO3HAHUU TPUPOJIBI U B MaTepUalbHOW >KHU3HU OOLIECTBA, a TaKXKe C Y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKpPYXKAIOleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBieHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMH U NPUHIHUIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHb
U3Yy4EHHUsI) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOy4JawIuxcsi, HEOOXOAMMYK UM JJii  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA, MPOJOJDKEHUS
o0pa30oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWK MO0 HEOPTaHWYECKOW XUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHndeckon xumuu. PopMUpPOBaHNME NAHHOW CHCTEMBI 3HAHUM IIPU U3YUYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO MHOIoo0pasus
BELIECTB HA OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUIA XUMUH.

Crtpykrypa comepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXOJa K M3Y4YEHHIO Y4YeOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
paccMaTpHUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TaKkKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
OpEJICTaBICHU O CTpoeHMH BemecTB. CBeleHHs 00 H3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOIOIMYECKU
aKTMBHBIX COEJUHEHHH. B Kypce OpraHnyecKkou XUMHM IIOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOITETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIIUH.

[Ton HOBBIM yrjOM 3peHHs B IHpeamere «XuMmus» 0a30BOro YpOBHSA
paccMaTpWBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUECKHE CBEICHHS O BEIIEeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMHSD) OOyYaroIIMMCs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHME
NEPUOANUYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX MO3MULIMM,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaroIei 10 0ObACHSIOMIEN U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 xkimaccoB
AIIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTUYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHOM W TMPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUH XMUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUSI 3HAHUM, pEIIEeHUS HWHTEUICKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue ydeOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYEHHS OPUEHTHPOBAHO  Ha
dbopMupoBaHrUe y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, Takux Kak: MaTepualbHOE EJUHCTBO HEOPraHMYECKOro M
OpraHUYECKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MNYTEM DOKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJIOTUYECKUX MpobdiieM, a
Takxe MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUaJIOB.

B nmaHe pemenus 3amad  BOCHOMTAaHUS, pPa3BUTHUA U COLMAIM3aLUU
00y4JamuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUNA, HUMEIIUX 0a30BOe 3HAYEHUE MJIA
pa3IMYHBIX BHUJAOB JACSATENBHOCTU: PpEIICHUS TNpoOsieM, TOHUCKAa, aHaau3a M
00paboTku nHpopMaLnu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHUs XUMUM Kak Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeJNed HU3y4eHHs NpeaMeTa HaIlpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3y4yeHUus
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMM LIETSIMU W3Y4YEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsrOTCS:

e (opMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (YyHIAMEHTAIbHbBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIGHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX [UIsI HpPHOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTHUECKON U MOBCEAHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuM, coaepskatenbHas XapaKTepUCTHKA Iesiel U 3a7a4 U3y4eHUS
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMU B CHUCTEME CpelHEro oouiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIeH CTENeHU OTHAETCSl  MPEANOoYTEHHE
NPAKTUUYECKONM KOMIIOHEHTE COJAepKaHUs OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMUSIMHU aKTUBHOT'O IOJIyYEHHs 3HAHUN U MPUMEHEHUS UX B pealbHON JKU3HU
JUISL pEIICHUs] TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM Tnpu M3yYEHHHM MpeaMeTa «XUMHUS» JIOMUHHUPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanrtanus o0y4arolmMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUDA,
(OopMUPOBAaHHE  HWHTEIJIEKTYaJIbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(GopMupoBaHHe Yy OOyyarolMXCs KIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAUYEHHUE [UIsl Pa3IMYHbIX BUJOB
JESTENIbHOCTH: pelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTku MHGPOpMAIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHsI OMbITa MAESATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B T[IO3HAHWM XHMHM, a TakXKe I OLEHKH C [O3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHanu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJIEHHOCTH XWUMUH, €€ BAXKHOM POJM B PEHICHHH TI00albHBIX MpoOsieM
paloHaIbHOTO MPUPOAONOIB30BaHNUs, OMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUEHUS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XMMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTepHAOB. Te€opus CTPOEHUS OPraHUuYECKHUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHbIE TTo10)keHHI. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ omomnorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o KinaccUpUKAMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPTaHWMYEeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKHUX BEIIECTB, HAOIIOJECHUE U
ONMCaHNUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMI psn. MeraH M 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUINE TPENCTABUTENN AIKEHOB: (M3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApaTallMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOTyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIIUE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeICcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOPEHHUS ), MOJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, (pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAAJICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HePTH:
NEPETrOHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4ecKuil), nuposus. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €Tr0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHUs] BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYEHHE ITUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Brbluucinenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WMJIM MPOJIYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WM MPOTYKTOB PEAKIIHH).

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHns

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOT€HOBOJIOPOJIaMHU, TOpEHUE), MpUMEeHeHue. BomopomHbie CBS3UM MEKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHO A ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPTHL. ODTUJIEHTJIMKOIb M  TJMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejioBeka. [[pumenenue riuiepruHa U 3THIICHTJIMKOJIS.

®deHos: CTpOCHHWE MOJEKYJbl, (U3NYecCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [lpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIaeruja, —aleTalbJIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEAaKIMU OKHCIICHWUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyYCHHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIC KHCIOTBI. MypaBbuHas U
YKCyCHasl KHCJIOThI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJydeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBASsI KHUCIOTHI KaK MPEACTABUTEN BBICIIMNX KapOOHOBBIX
KHUCIIOT. MbIla Kak COJTH BBICIIIUX KapOOHOBBIX KMCJIOT, IX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCHU(UKAIUs ~ yraeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpPOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
nenono3bl. du3nueckue M XMMHYECKHME CBOWMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs pEaKIUs C HOJIOM).

DKCHepUMEHTANIbHbBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEeBpaIleHU:
npoBeJcHNE, HAOMIOJEHNUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB U HUX MpEBpaIleHU:
HAOJI0/IECHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OCIKOB MpU
HarpeBaHuU, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKYJISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEH AL

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU N3YyYEHUU OPTAaHUYECKON XMMHUU B
10 kmacce OCYMIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W MOHSTUMN, SBISIOUUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATHS: SIBJICHUE, HAYYHbIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIus, MepuoIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0OBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dIeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanyueckoid CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMHUYECKasi CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTtopHsiil). BomoponaHas cBsa3b. BaneHTHOCTh. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHUs. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyISIPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknarypa
HEOPraHUYECKUX BelIecTB. [ eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPaJIbHasl, IEIOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W WX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XUMHUECKUX 3yeMeHToB Jl. 1.
MeHneneeBay, U3y4eHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OTMICaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENEICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOpPA, PEAKIUU HOHHOrO0 OOMeHa),
MPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbiXx (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIs1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemertauioB B Ilepuoanueckoit  cucreme
xumudeckux snemeHToB [I. . MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajOreHOB, CEPbI, a30Ta,
dochopa, yrimepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaxKHENUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramnel. [lonoxxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

O6mume cnocoObl MoMydeHuss MeTaioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTALHBIX 3a7a4, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1EJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrbie 3agaun.

Pacuérel maccel BemiecTBa uiam 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOTMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUYECKOW U TMHINECBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX [PUHIHUIIAX OPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHUATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepuaiibl IJs 3JEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHSIT W 3J0pOBBbE YEJIOBEKA: MPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MaCHOTO HCIIONB30BAHUS MPEMApaTOB OBITOBONM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-Hay4YHbIe MOHSTHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKALMSA, MNEPUOAUYHOCTh, HAONIIOJCHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepusi, JHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIWMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaiOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJaIMMHUCI TPOTpaMM CcpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W IpeAMeTHbIM). HayuHo-meToauyeckoil OCHOBOM  Jis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTrBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUSD» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0YUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaaAuLMi 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4aroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
NESATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJNbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHi POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOPMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIHOCOOCTBYIONIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YUaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSIIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMaTh M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IPYIHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HaCJEIUI0
OTE€UYECTBEHHON XUMHUU;

YBaXEHUsI K MpOIECCYy TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TPpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKM O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBApPHUIICH C
NO3ULMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUHA ITHX
HOCTYIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0e30MacHOro OOpallleHusi ¢ BELIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH,

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBHUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YNOTpeOieHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYyrMX BHJAX
NESITENIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPodeccuil pa3TuyHoOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 10 XUMHUH;

YBaXXEHUS K TPYNy, JIIOISIM TPyAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYalIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU II€JIECO00Pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa HSKOJOTUYECKUX MpPOoOJIeM, BIMSIHUSA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COUUAIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKCHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYKAIOLIEH
IPUPOJIHON cpefie, YMEHHUs] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIaTh UX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHus e€ poiud B
(GbOpMHpPOBAHUU PALMOHAILHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIE€JOCTHOTO
npeacTaBieHus] 00 OKpyX alollleM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIbTYpPbl, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUN
YCHEIIHOTO TPyAa U DSKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEero MUpa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUS IS
peleHust Tpo6JsieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUH N0 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iInyHbIX cdepax mpodheccrnoHaTbHOMI

NESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMmera «XuMHs» Ha
YPOBHE CpeaHEro o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cCHelUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayJHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPyTHe);

YHHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
TPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00y4YaroIInXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble Pe3yJIbTaThbl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJATHUBHBIMH
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIiieMy,
BCECTOPOHHE €€ pacCMaTPUBATD;

ONPENENATh LU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIB30BaTh IMPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIF30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPHH I KIACCH(PUKAIMKM BEMIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYUHHO-CIEJACTBEHHBIC CBSI3U MEXIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXJACHUSI (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peakuy — TMPU PElIEHUH Y4YEeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBATH LIEJIM U 3a/1a4W UCCIIEI0BAHMS], UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIMpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUA W  IPOBEICHUS
YYEHHUECKUX AKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOIIOJATh 33 XOAO0M
mpoIriecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MIPOJIEITaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEeIbCKOM M MPOEKTHOM
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyYJISIpHAsT JIUTEpaTrypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHanmu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOPM
IIPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(GbopMyIMpoOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMy  TIpeaCcCTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM A3BIK B KayecTBE CcpeAcTBa MNpu padoTe ¢
XMMHMUYECKON MH(pOpMaLUeil: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYpbl, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1aeMOI T€MbI B XOJ€ Juajiora u/uiu
JIUCKYCCHM,  BBICKa3blBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEI0KEHHOMN 3a1a4uu;

BBICTYIIaTh C TMPE3CHTAlMEll pe3yJNbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
HOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3aluu y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJBI
o pe3yJbTaTaM NPOBEAEHHBIX HCCIEJOBAHHM MyTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezenas e€ IeNd W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJTHEHUM YYEeOHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C YYETOM IOIy4YEHMs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIU XUMHM B TIO3HAHUM SBJICHUHN



npuponbl, B (HOPMHpPOBAHMHM MBIIUIGHUA H  KyJbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIne MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIIEPOAHBIN CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJIOTMUYECKUI psiZl, TOMOJIOIH, YII€BOJOPO/IbI,
KHCJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMED, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWIIUX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATHI,
yCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH
OMNMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUI OPraHUYECKUX COEUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUM HCIHOJIb30BaTh XUMUYECKYH0 CHMBOJMKY JJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKUX BELIECTB ISl MIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEAEeIEHHOMY
KJaccy/Tpymmne COeQUHEHUN (YIJIeBOIOpPOJbl, KHUCIOPOJ U a30TCOAEpKallHe
COEIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHWsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takke NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEUIECTB (STWIJIEH, IPOIUJIEH, AlETUIIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (EeHOJ, (opMalbIerull, aueraabAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHIH);

c(OpPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCAUHEHMSIX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, arleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTul, MypaBbuHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, AaMUHOYKCYCHAsI KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]Yy HHUMU YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaATh UCTOYHUKHU YTIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTa
peakuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPH M3yYCHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyZod M JabopaTOpHBIM OOOpYJOBaHMEM, a TakKXKe MpaBuia OOpaleHHs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIMOITHATh XUMHYECCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, TIOyUCHHE
STWJICHA W W3yYCHHE €ro CBOICTB, KAaYeCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH H J1AOOPATOPHBIM OOOPYJOBAaHUEM, TPEICTABISATh PE3YIbTATHI
XUMHUYECKOTO SKCIEprUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(popMaIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMasi cMbica mnokazatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIEHUS HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

dbopmyi.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAsl, B  (QPOPMUPOBAHUU MBIIUICHHS U KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIne MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KkOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHUs
NIEKTPOJIMTUYECKON IHcconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUHA S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJB30BaHNU BKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpPMUPOBAHHOCTh YMEHHM BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHABIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, rameéHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJISIpHasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yMEHUMI yCTaHaBJIUBAaTh MPUHAJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBHIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoi cuCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanm», «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUMN
10 IIepruoIaM | rpyrmnaM lleppoauyeckon CUCTEMbl XUMUYECKUX dieMeHTOB JI. U.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKIY HEOPraHM4EeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KIJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBYy pPEArupyrollUX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTHMOCTU
peaKkiMy, yYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TU PEAKLIUHU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMIM  pacKpblBaTh CYIIHOCTb  OKHUCIUTEJIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJy4YeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO POU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYAaCTBYIOLIUX B PEaKLHU
BEULIECTB, TEIJIOBOro 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUI COOMIOAATh MpaBMIIa MOJb30BAHUS XUMUUYECKON
nocyAoi M J1abopaTOpHbBIM OOOpYJOBAaHMEM, a TakKe IMpaBuUia OOpalleHUs C
BELIECTBAMM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
HKCIEPUMEHT (Pa3oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeZeNICHue CpeAbl pPACTBOPOB BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peaKlMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cynbdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHM C MpaBUJIAMH TEXHUKH
0e30macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1aDOpAaTOPHBIM 000pPYAOBAaHUEM,
IOPEJICTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX pPEAKIUl U (OPMYyIMPOBATH BBIBOJABI HAa OCHOBE
3THX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMAIMIO, IOJYyYaeMyK M3 pa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOU
KOMMYHHUKaIK, IHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaronumxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI pecypesI
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pasneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHble yriieBOOOPOABI — aJIKAHbI 2
29 HenpenenbHble yrieBogopoibl: alKEHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoa0poabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xainiue opranniecKue coeJuHeHNs!
3.1 Cnuptel. Denon 3
39 Anpaeruasl. KapOOHOBBIE KUCTOTHI. 7 )
CrnosxxHble 3(upsI
3.3 VYrineBoanl 3 2




Hroro no pasneny 13
Paznen 4. A3oTconeprkaniue opranndeckre coeJuHeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsipHbIe COeAHHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHnue pa3geoB H TeM nudpoBLIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (mipp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Htoro no pasneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamninl 1
2.2 HemeTamsr 1 1
)3 CBs13b HEOPraHMYECKUX M OPTAaHUYECKUX )
' BELIECCTB
Hroro no pazneny 17
Pa3nea 3. Xumusd u :KU3HL
3.1 XuMHA U )KU3Hb 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBo 4acos JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypora Bcero Kontpoabrpie  TMpakrieckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoThI pecypesI
| [IpenMeTt opraHuyecKoil XuMuH, €€ |
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHUs OpraHUYEeCKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenwue o knaccuPUKaIUN
3 opraHuyeckux BeuecTB. Homenkiarypa |
(cucremaTudeckas) U TpUBHUATIbHBIC
HA3BaHUS OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYCCKUHU P
5 MertaH u 3TaH — OpocTeIIe |
MMPEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJeH U NPONUIEH — IMpocTeiine 1
MPEACTAaBUTCIIN AJIKCHOB
2 [Ipaktuueckas padota Ne 1. «ITomyuenue | |
STUJIEHA U U3yUYEHUE er0 CBONCTBY
Ankanuensl. bytaauen-1,3 u
9 MeTunoyrtaaueH-1,3. Ilomyyenune 1

CUHTETHUYECKOTO KayuyKa 1 pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALETUIEH —
MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuun

12 ApeHbl: 6eH30J1 U TOJTyOJ. TOKCHYHOCTH
apeHOB

13 ['eHeTnyeckas CBSA3b yII€BOIOPOAOB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM
[IpupoaHble HICTOYHUKY YIJIEBOAOPOIOB:

14 IPUPOIHBII ra3 U MOMyTHHIE He(PTIHbIC
ras3sl, He(pTh ¥ IPOJYKTHI €€ mepepaboTKu
[TpuponHbBIE HCTOYHUKH YTIIEBOLOPOIOB:

15 NPUPOHBII ra3 U MOMyTHHIE He(TIHbIC
ras3sl, He(pTh ¥ POJYKTHI €€ mepepaboTKu

16 KontponbHas pabora o pazaeiy
«YTIIeBOAOPOABD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BooponHas cBs3b

13 MHOroaTOMHBbIE CIIUPTHI: ITUIEHIIIUKONIb U
[JILEPUH

19 @deHoul: CTpOEHUE MOJIEKYIIbI, (PU3HUecKHe
Y XUMHAYECKHE CBOWCTBA, IPUMEHEHHUE

20 Anprerunsl: GopMalbIeTua U
aneTanpaeru]. AeToH

)1 OHOOCHOBHBIE IIpeeNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

23

CTeapI/IHOBaﬂ n OJICMHOBas KHCJIOThI, KaK
MpEaACTAaBUTCIIN BBICHINX Kap6OHOBI>IX
KHUCJIOT

24

Mputa Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NCHCTBHE

25

CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

a¢upoB

26

JXKupsl: TAPONTH3, TIPUMEHEHHE,
Ouosornyeckas posb KHPOB

27

VYrieBosbl: cocTaB, KiacCU(UKAITHSI.
Baxwueiime npeacTaBuTeNu: ri0Ko3a,
dpykTo3a, caxaposa

28

Kpaxman u nesmirono3a Kak npupoHbie
MOJIUMEPBI

29

KonTponpHas padora mo pazaeny
«Kucnopoaconepxaiine opraHnuecKue
coenuHeHUs»/ Beepoccuiickas
nmpoBepovHas paboTa

30

OO1m1ast XapaKTEepUCTHKA a30TCOACPIKALIIX
OpPTaHUYECKUX COSAMHCHHUIA /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHBI: METHJIAMHUH M aHUJIAH

32

AMUHOKHUCIOTHI KaK aM(pOTepHBIC
OpraHMYECKUEe COCTUHEHUS, UX
Ouosnoruueckoe 3HayeHue. [lentuasr.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHBIC TTIOHATHS XUMHUH

33 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN !
OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. 1
[TnacTmacchl, kKayqykH, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTyparus aToMoB

[lepuonnueckuii 3akoH u llepuoanueckas
CHCTEeMa XUMMHYECKHUX deMeHToB JI. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[HHGHPIFI 110
TpyIIIaM U epruoaaM. 3HaYCHHE
MEePUOIUUECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3yemenToB /.M. MenaeneeBa B
Pa3BUTUHN HAYKU

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOM CBsI3U. BogopoaHast cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENEHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOT'O
CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJTTOMIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanust 1 HOMEHKJIAaTypa
HEOpPraHWYECKUX coennHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHHS SHEPTUU IPU
XMMHYECKHUX PEAKIMAX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas padota Ne 1. « Bnustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnekTponuTrudeckas aucconuanus. [lonsarue
0 BoziopoHOM Tokasarene (pH) pactsopa.
Peakniun nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AIIEKTpOITH3E
pacIIaBOB U paCTBOPOB COJICH

13

KonTtponpHast pabota o pazaeiny
«TeopeTnueckre OCHOBBI XUMHUN

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB /[]. U.
MemnieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBOKNCTBa
METaJUIOB




15

CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSIIT
HanpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBONCTBA BaxKHEHIIIMX
METaJuIoB (HAaTpUH, Kajaui, Kajabluid, MarHui,
IIOMUHUI) U UX COAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XnMHUYeCcKre CBOMCTBA IIUHKA, JKeJe3a U UX
COCTMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramiby»"

20

Hewmeranibl, ux mojoxxeHue B
[Iepronnueckoit cucteMe XUMUYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
ANOTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHUCTIOpOJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COCTMHEHNN

23

XuMHUecKue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COeIUHEHUU

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTMHEHNN

26

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUHN 110




TteMme «Hemeraniawy. Beruncienus mo
YpPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33Ja4 110 TEME 1
"Hemeranmisi"»

73 KoHnTtponbHas padota mo temam «MeTaybhy 1
u «Hemeramibny

29 Heopranunueckue u opraHnueckue KUCIOThI. |
Heopranunueckue u oprannueckre OCHOBaHUS
AmpoTepHbIe HEOPraHUYEeCKUe U

30 OpraHMYECKUE CoequHEHUs. | eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B obecrieueHNH SKOJIOTHIECKOi,

31 JHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 00 0OMMX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIIJIEHHOTO IIOJIy4eHUS 1
BaXXHEUINUX BEIIESCTB

33 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrpaMMbl CpeHero o01ero o0pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

ChopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUU B [O3HAHHU
SBIIGHUH TpUpPONbI, B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYpbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH OO0OOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Bnanenue cucremMoil XUMHYECKUMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAratoIne TIOHSATHUSA (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OOBEM, YTIEPOAHBINA CKEJeT,
GyHKIIMOHANPHAS ~ TpyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM  psAll, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOIA- H
a30TcojepKallue COCAUHEHMs, OMOJOTMYECKH AaKTUBHBIE BEIIECTBA
(YyrneBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUU M 3aKOHBI (TeopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TMOJIYyYeHUU © Oe30MacHOM
WCIIONB30BAaHUM BAXXKHEHIIMX HEOPTaHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHMH BBISABISATH XapaKTEpPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIONb30BaTh
COOTBETCTBYIOIIME IIOHATHSA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUMHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XMMHUUYECKYIO CHMBOJIHMKY
JUISS COCTaBIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
cokpaméHHon) (opMya OpraHMYECKUX BEIIECTB W  YpaBHEHHIA
XUMHUYECKHUX PEAKLIMI, U3rOTaBINBATh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEILECTB JJI1 WUIFOCTPALMM UX XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTaHUYCCKUX BCIICCTB IO HMX COCTAaBY U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeauHEHWH (YIJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BHICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTU4CCKOU

Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUSI ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCTMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS MPHUMEHATH: TOJOXKEHHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCOJIepKaIIne

OpraHn4CCKUC COCAUHCHU. BBICOKOMOJIGKY.H}IPHBIG COCIMHCHUA

2.1

ChopMupOBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIbHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STUJICHIVIMKOJb, TIULEPUH, (eHo, (opManblIerny, aueTaabAerun,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PPYyKTO3a, Kpaxmai, IeJuTioJo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bH3I/I‘IeCKI/Ie U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITe.HeI\/'I
pa3IMYHBIX KJIACCOB OPraHMYECKUX BeIIecTB (METaH, 3TaH, STHIICH,
MpOMWICH, areTuieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, dTUJICHIINKOIb, TJIHIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBHI, IJIIOKO3a, Kpaxmaj, LEJUII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

24

ChopMupoBaHHOCTH yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKu

XUMUS U )KU3Hb. PacuéTel

3.1

CdopMUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOOax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUN (HaONOJEeHUE, W3MEpEeHHUeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BAaTh CUCTEMHBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHICHUH B  KOHKPETHBIX

KN3HCHHBIX CUTyalUsaX, CBA3aHHBIX C BEHICCTBAMUA U UX IIPUMCHCHHUEM

3.2

ChopMupOBaHHOCTh YMEHHU COONIONATh TpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYZI0M ¥ J1abOopaTOpHBIM OOOPYJIOBaHHMEM, a TaKXKe
npaBuia oOpaleHus ¢ BeIECTBAMUA B COOTBETCTBUH C MHCTPYKLHUSMHU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOJHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEeBpAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYEHHE er0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUH,
HIBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIaDOpaTOPHBIM
000pyI0OBaHUEM; NPEICTABIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCIepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PeaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJTHOTO

M3 UCXOHBIX BEIIECTB WUJIN MPOYKTOB PEAKITAH )

3.5

CdopmMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAIIU3UPOBATH
XMUMHYECKYI0 HMH(OpMaIHIo, MOTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit uH(popmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA IKOJIOTHYECKH
11e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOW ACSITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0POBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeneaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (upenenbHO AOMYyCTHUMOW KOHIICHTpPAIMH), TMOSCHATH Ha
npUMepax crnocoObl YMEHBIIEHHS] M TNPEAOTBpAIllEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHusM 4C€JIOBCKa

11 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBanus




pe3yJabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnagenne cuctemMoil XMMHYECKMX 3HAaHWW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAII AaTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XMUMHMYECKasl CBSA3b, MOJIb, MOJISIpHAsE Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYecKas pemeérka, TUIBl XUMHYECKUX peakuui
(OKHCIUTENBHO-BOCCTAHOBUTENBHbBIE, 3K30- W 3HJIOTEPMUYECKHE,
peaKkuuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKON pEakKlUH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKON aucconuanuu, Ilepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHHMH U O€30lacCHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATENbHOCTH

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUHN BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YYEHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATHSL IPU ONUCAHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U MX IPEBPAIICHUH; BBIABIATH B3aMMOCBI3b XUMUYECKHUX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYTux

CCTCCTBCHHOHAYYHBIX IPEAMETOB

1.3

Branenue OCHOBHBIMH METOJaMH HAy4YHOT'O [O3HAHUSI BEIIECTB U
XUMHYECKUX sBJIEHUN (HaOIIoJqeHHe, U3MEpEeHHe, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHUN ONpEAENATh BaJeHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKUX DJIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJIJTN4ecKasi, BOAOPOIHAs) B COCAUHEHUSAX, TUI KPUCTALTHYECKON
pPEIIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJsipHasi, WOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMuUpOBaHHOCTH ~ YMEHHSI  KJIACCH(HUIMPOBATH  XMUMHUYECKHE
peakuuy Mo pa3InyHbIM MPU3HAKaM (YHMCIy M COCTaBy pearupyrouiux

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro

KaTallu3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMH  COCTaBISATh YPaBHEHUS — PEaKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPAaBHEHUs pPEaKLUH
HMOHHOTO0 OOMEHA, YUUTHIBAs YCJIOBUS, IPU KOTOPBIX ITH peakUu UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKILUU, MOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdhopmupoBaHHOCTE YMEHHI PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEAKIHA

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XMUMHAYECKOH peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUH  OOBICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBCCHUA B 3aBUCHMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle [larense)

OOm1ast 1 HeOpraHuYecKasi XUMHS

2.1

CchopMupoBaHHOCTh yMEHHUI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena U JIEMOHCTPUPOBATH ero
CUCTEMAaTU3HUPYIOILyl0,  OOBSCHUTENbHYI0O M  IPOrHOCTHYECKYIO

byHKIIUN

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh AJIECKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuogunueckoit
cucTeMbl xuMmMuueckux diemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpPOUTATIN», «IHEPTETHUYCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAUHEHUN MO MepuojaM U Trpymiam

[Tepuoanueckoit cucremsl XuMuuecKux 31aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTh YMEHUU XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKIAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHAMIEKHOCTD

HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINPENEIEHHOMY KJIacCy




(rpymnme) coenrHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBI,

OKCH/[Ibl, OCHOBAHUSI, KUCIIOThI, aM(QOTEpHBIEC TUPOKCHUIbI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYI0 CHMBOIHUKY
JUIS  COCTaBlieHUsT (OpMyNl BEIIECTB W YpPaBHEHUN XUMHUYECKUX
peaknuii, cuctematndeckyto HomeHKIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUSA OTJACIBHBIX HEOPraHWMYECKHX BemecTB (yrapHbelii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIa, MTUPUT U JIPyTHE)

2.6

CdopmupoBaHHOCTE yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEIECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdhopmupoBaHHOCTH YMEHHI TJIAHUPOBATH W BBITIONHSATH XUMUYECKUIN
OKCIIEPUMEHT (Pa3NIOKEHUE NEpPOKCHAA BOJAOPOJA B IPHUCYTCTBHU
KaTaln3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpa, BIMSHHE pAa3IUYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOH pEakUuH, peaklud HOHHOr0 OOMEHa,
KayeCTBEHHBIC PEAaKLMU Ha Cyib(]ar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad [0 TeMaM
«Mertams» U «HeMeramib») B COOTBETCTBUU C MPABHIAMHU TEXHHKH
0€30macHOCTH TpH OOpaIIeHUH C BEIIeCTBAMH M JIaOOPaTOPHBIM
OGOPYI[OBaHI/IeM; MMpEaACTaBJIATb PE3YIbTAThI XUMHNYCCKOT'O
JKCIIepUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOIINX

peaxkuuii 1 GopMyIUpOBaTH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CoopMHUpOBaHHOCTE YMEHHH coOMIOIaTh MpaBHia IOJH30BAHUS
XMUMHYECKOM TMOCyJoH M Ja0opaTOpHbIM O0OpYyIOBaHHEM, a TaKKe
npaBujia oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIJICHHOTO IMOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBIECHUN 00
OOImMX HAyYHBIX MPHUHIMIIAX MW  JKOJOTHYECKHX  Mpodiemax

XUMHYCCKOTO IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, pPOJIM XUMUU B [O3HAHUU




SABJICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpBI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie

3.2

CdopmMupoBaHHOCTH YMEHUH KPUTHUYECKH aHAJIMU3UPOBATH
XMMHYECKYI0 HH(OpMAIMio, MOIy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHUKalLUU, ceTb UHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHHMH COOMIOATh TMpaBUia SKOJOTUYECKU
11€J1ecO00pa3HOro MOBEIEHUSI B OBITY M TPYJOBOHM JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 3J0pPOBbS M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHBBIC OpFaHI/I3MBI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, moscHsITh
Ha TpuUMepax CrocoObl YMEHBIIICHUS W TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOIb30BAaHUEM TIOHSITHSI «MaccoBasi J0Jisl BEIIECTBA B PacCTBOPEM,
OOBEMHBIX OTHOUIEHWM Ta30B NpPH XUMHUYECKUX PEAKIUIX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOIO M3 Y4YacTBYIOUIMX B PEAKIUH BEIIECTB,
Teru1oBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

Teopernueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKkOM XHWMHU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE U 3HAYCHHE B
MIOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOEHHS OpPraHUYECKUX

coequHennit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OpMynbl OpraHMYECKHX BellecTB. ['oMoyorus, wu30MepHs.
XuMudeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSX — OJMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KnaccupUKAIMM OPraHUYECKUX BELIECTB

1.3

HoMmenknarypa opraHMuecKuX COEAMHEHHUH (cucTeMaThyeckas) M TPUBHAIbHbIC

Ha3BaHUS BaAXXHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pOabI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH pall. MeTaH U 3TaH — IpocTeIINe
NPEJCTaBUTENIN AJNKAHOB: (U3NYECKUE U XHMHUYECKHE CBOWCTBA (peaKiuu

3aMelIeHUs U TOPEHUs), HaX0XKACHHUE B IPUPO/IE, MOTyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPOMNWIEH —
MpOCTEHIINE MPEICTAaBUTENIN AJIKEHOB: (pU3MYecKHe M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApPATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUCHUC U MTPUMCHCHUC
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Anxanuensl: OyraaueHn-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cHHTETHUECKOTO

KaydyKa U pe3uHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
IPOCTEHIIMHA TpPEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (QU3NYECKHE U
XMMUYECKHE CBOMCTBA (peaKkIy TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIUY,

TOpPEHMSI), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHHe, (QHU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJyUYEHUE U IPUMEHEHHE. ToTyo:
COCTaB, CTpOCHHE, (uU3NUEeCKHe W XHUMHYECKHE CBOWCTBA  (peaKiuu
raJJOTCHUPOBAaHUSI M HUTPOBAHHS), TONYYCHHE M TpPHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTmyeckas CBSA3b MeEXAY YIVIEBOJOPOJAMH, IPUHAIJICKALUMU K

Pa3JIMIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOUYHUKH YTIIeBO10po0B. [IpupoaHblil ra3 u monyTHbie HEPTIHbIE




ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH: MEepEeroHkKa,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH W B ObITy. KaMeHHbI yroiap u

MPOJYKTHI €r0 TepepadoTKu

Kucnopoacoaepxaniue opraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, U3NYECKUE
U XUMHUYECKHE  CBOWcTBa  (peakIMu  C  aQKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BoAOpOAHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. JlefiCTBME METaHOJIa W ATAaHOJIa HA OPraHU3M YeJIOBEKa.
MHoroatoMHble CIUPTHI. ITUICHIJIUKOIb U TIULEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMU  METaJUIAMU,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBUEe Ha Opranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJIUKOJIA

3.2

@eHOM:  CTpOGHHE MOJIEKYJNIbI, (U3NYECKMEe U XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penona

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH, aleTalbACTU/l; CTPOCHHE, (PU3NIECKHE U
XUMUYECKUE CBOMCTBA (PEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KauYeCTBCHHBIC

peaxkuun), NoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCycCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OIIMe IS
Kjlacca KHCJIOT, peakius dSTepudukanuu), TNOJIydeHHEe U INpPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENH BBICIIUX KapOOHOBBIX

KHCIOT. MBIj1a KaK COJIM BBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEC ,I[CI\/'ICTBI/IG

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYraeBopl: cocTaB, Kiaccu(UKaLUs yriaeBoJoB (MOHO-, M- M MOJUCAXapUIbl).
I'moko3a — mpocTedmmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
(dbu3MYecKre 1 XMMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHWE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTraHoBieHUE,
OpOXKEHHE TIIOKO3bl), HAaXOXJIEHUE B MPHUPOJE, NMPUMEHEHHE, Ouoyiornueckas
poib. @otocuntes. @pykro3a Kak u3oMep IoKo3bl. Kpaxmain u 1emiono3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M 1Leuiono3bl. dusnueckue u

XUMHYECKHE CBOICTBA Kpaxmaia (TUIpOJIn3, KaYeCTBEHHAs PEaKIis C HOJAO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIOTEL Kak am@oTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn kak mNpuUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeslkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIN3, ACHATYpALlUs, KaYeCTBCHHBIE pEaKIINH Ha OCITKH

BBICOKOMONIEKYIISIPHBIE COCITUHEHUS

5.1

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

noJimMepus3anAa U NOJIMKOHICHCAIUA
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DKCliepUMEHTAIbHbIE METOJbl M3yYeHHUS BELIECTB U HUX MpEeBpalIeHH:
O3HaKOMJICHHE ¢ 00pa3iaMu MPUPOJAHBIX H UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4dyKoB. [loirydeHne CHHTETUYECKOTO Kay4dyKa U PE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckue YpoBHH, OTYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHASA KOH(UTYpAIIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMuueckux sinementoB 1. M.
MenpeneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa U Ilepuoguyeckoil CHCTEMBI
xumuyeckux aiemMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB M
o0pazyeMbIX UMH TPOCTHIX M CJIOXKHBIX BEIIECTB IO TPyNIaM U TMepUuoiam.

3HadeHUe MNEpUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHABI XHUMHUYECKOW  CBS3H
(KoBajieHTHAsi HEMOJISIpHAsE M TMOJspHAsi, HWOHHAs, MeTajmudeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN ). BomopoHas cBs3b

1.4

BanenTHOCTb. D1eKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKONM pemérku. IlonsATtne o aucnepcHsIX

cucremax. McTtuHHBIE U KOJUIOUJHBIC paCTBOPHI. Macconas J0JI1 BCIICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coennHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanuss — XMMHYECKMX — peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MaccChl BEILECTB,

3aKOH COXpaHEeHHsI U MPEBPALCHHS SHEPTUU TPU XUMHUECKHUX PEaKIIHIX

1.8

CKopoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOparuMble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTophl, BIMSIOMUE Ha

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnekTponuTrueckas aucconuarus. CuiapHbIe W ciiadbie AnmekTposuthl. Cpena
BOJHBIX PAaCTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHAas, IeJI0ouHast. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcaknuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B llepuoauyeckon cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Dusndeckue

CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,

dbocdopa u yriepoaa)

2.2

XYWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXKHEUIITNX HEMETAIJIOB U UX COCIUHEHUN
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Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBocTBa MeTayioB. CIlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METaIIOB
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XYWMHYECKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATPUM, KA, KaJbIUH,
MarHuii, aTIOMUHHHA, ITUHK, XPOM, JKele30, MeIb) W HX coequHeHwid. Oomue

CIIOCOOBI MOJIYyUYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€ClEUEHHH 3KOJIOTUYECKOW, SHEPreTUYeCKOW H THIIEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O HayyHBIX MeTOoAaX MO3HAHHS

BEIIIECTB U XUMUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIKMX HAYYHBIX MPUHIUNAX MPOMBILIUIEHHOTO MOTYYEHUS




BOXHEHIIMX BewecTB. UenoBEK B MHUpPE BELIECTB U MATEPHAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MAaTEpHUAIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuaibl Uil AJIEKTPOHUKH, HAaHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00peHUs

33

XuMus W 300pOBbE UEJOBEKAa: MpaBUja MCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOT0 UCIOJIb30BaHMUS MIPEenapaToB ObITOBOI XUMUU

B IIOBCEHEBHOM KU3HU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






