AKKpeIuTOBaHHOE 00pa30BaTeIbHOE YACTHOE YUpeKAeHne
BbICIIEr0 00pa3oBaHMs
«MockoBckuii puHaHcoBo-wpuanyecknii yuusepcurer MOIOA»

IIxona «Haykorpam»

COI'ZTACOBAHO YTBEPXJIEHO
M€IarOrHYe€CKUM COBETOM npuka3zoM pekropa Ne 16-10/141
npoTtokout Ne 1 «29» aBrycra 2025 r.

«28y» aBrycra 2025 r.

PabGouast mporpamma
yueOHOoro nmpeamera « XuMHUD)
HA YPOBHe cpeJHero oodmero oopasoBaHusi

(10-11 kmaccni)



IHosicHuTe IbHAS 3aNIMCKA
Pabouas nporpamma mo xumuu s ooyqarommxcs 10-11 kimaccoB paspadoTtaHa
Ha OCHOBE:

o @epepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 (pea. ot 28.02.2025) «O6
obpazoBanuu B Poccutickoit deneparumn;

« mnpukaza Munobpuayku Poccun ot 17.05.2012 Ne 413 (pen. ot 27.12.2023)
«O06 yTtBepxkaeHnn GeaepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeILHOTO
CTaHJiapTa CpeAHEro 00IIero 00pa3oBaHUs;

o mpukaza MunnpocsBenienuss Poccum ot 18.05.2023 Ne371 (pea. ot
19.03.2024) «O6  yrtBepxkaeHun  ¢enepanbHO  00pa30BaTEIBHOM
MIPOTPaMMBbI CPETHETO 00IIEero 00pa3oBaHUY;

» mnpukaza Munnpocsemienns ot 22.03.2021 Ne 115 (pen. ot 04.03.2025) «O6
yTBepkeHuu [lopsiika opranu3anuu 1 OCyIIeCTBICHUs 00pa30oBaTEIbHON
JIESITEIbHOCTH 10 OCHOBHBIM 00II€00pa3oBaTEIbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHbIM MPOTpaMMaM HAaYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIETro
U CpEJIHEro 00I1ero 00pa3oBaHUs»;

o CII 24.3648-20 «CaHuTapHO->IUAEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHu3alusIM BOCIIUTAHUS U OOYUEHHUsI, OTAbIXA U O3J0POBJICHUS IeTEeH U
MOJIOJICKHW», YTBEPKJACHHBIX IMOCTAHOBJICEHHEM TJABHOTO CAHUTAPHOTO
Bpaua oT 28.09.2020 Ne 28 (pex. ot 30.08.2024);

o CanlluH 1.2.3685-21 «l'urueHnyeckre HOpPMATUBBI M TpeOOBaHUA K
obecrnieyeHuto Oe3zomacHOCTH M (Wiu) OE3BPEAHOCTH JUIsl  4eloBeKa
(bakTOpOB cpesibl OOUTAHUS», YTBEPKACHHBIX MOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpada oT 28.01.2021 Ne 2 (pen. ot 16.12.2024);

e OCHOBHOM oOpa3zoBarenbHOU nporpammbl  COO mkonel  “Haykorpany,
B TOM YHCJIE C YYETOM paboueii mporpaMMbl BOCTIMTAHHUS;

o KOHIEMIMUUA TIpEenojlaBaHusl  y4eOHOro  mpeamera  «XUMHS» B
oOpaszoBaTenbHBIX opranu3amusiax Poccuiickoit denepanuu;

Pabouas IporpaMmma OpPUEHTHUPOBaHA Ha L[EJICBBIC MIPUOPHUTETHI,
chopmynrpoBaHHbIE B hesiepaabHON padodeli mporpaMmMe BOCIIUTAHUS U B pabodeit
nporpamme Bocriutanus HIkosl

[Iporpamma 1o XMMHH Ha YPOBHE CPEIHET0 00IIero oopazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-03 «O6 obpa3oBaHuu B
Poccuiickoii denepanuny», TpeOOBaHUIM K pe3ynbTaraM OCBOEHUs (deaepaibHON
oOpa3zoBaTeIbHON mporpaMMbl cpemHero obmero ob6paszoanus (DPOII COO),
npeacTaBlIeHHBIX B DeepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIIbHOM CTaHIapTE
COO, c¢ yuerom Konuenmuu mpenojgaBaHus y4eOHOro mnpeaMera «XUMUs» B
oOpa3oBarenbHBIX opraHusamusx Poccuiickoit ®eneparuu, peaan3yronmx
OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJ0KeHUH «CTpaTeruu



pa3BuTua BocnuTaHusi B Poccuiickoit ®enepaumu Ha nepuon Ao 2025 ropan
(pacnopspxkenue [IpaBurensctBa PO ot 29.05.2015 Ne 996-p).

OcCHOBY MOJIXOJIOB K pa3paboTKe MpOrpaMMbl MO XHUMHH, K ONPEACICHUIO 00IIei
cTpaTernd OOYy4YeHHs, BOCIHMTAaHUS M Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro npeamera «Xumus» i 10—11 kiaccoB Ha 6a30BOM YpOBHE COCTABUIIH
koHuentyanbHble nonoxenuas GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COZlepKaHUs, Pe3yJbTaTOB OOy4YeHHS W TpPeOOBAaHMA K YpPOBHIO IOATOTOBKU
BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHME, MOJy4aeMO€ BBITYCKHUKaMHU 00111e00pa3oBaTeIbHON
OpraHU3allHHU, SBISIETCS HEOTHEMIIEMOU 4acThi0 MX 00pa30BaHHOCTH. OHO CITY>KUT
3aBEPIIAIOIIUM ATANlOM peaU3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJTFOUEBBIX [IEHHOCTEH, MPUCYIIUX LETOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHusl.
OTH T1ICHHOCTH KacaroTCsl TO3HAHWA 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHHUS
MHUPOBO33pEHUsI W OOWIell KyJbTypbl YEJIOBEKa, a TaKKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U PUPOIHOM cpefe. Peannsyercs
XUMHUUYECKOe 00pa3oBaHHE OOydYarolUXCd Ha YPOBHE CpeAHEro oOuIero
oOpa3oBaHMsI CpeICTBaMU Y4eOHOTro ImpeaMera «XHUMHUS», COJIEpPKAaHUE W
MOCTPOEHKE KOTOPOTO OMPEJIEICHBI B MPOrpaMMe TI0 XUMHUU C YU€TOM CHEIU(PUKN
HAyKW XUMUU, €€ 3HAYEHUs B IO3HAHUM MPUPOJBI U B MaTEePUATBHOU >KU3HU
oOIIECTBa, a TaKXe C y4eTOM OOIIMX WeENel W MPUHUUIIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHME CUCTEMBI CpeJHEro oo1iero oopasoanus B Poccuiickoit
denepanum.

XUMHSI KaK DSJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT OCOOYyH poOJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIa]] B (hOPMUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIIICHUS, B
CO37laHHE IIEIOCTHOTO TPEACTABICHHS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJEWUCTBYS C JAPYTHMMHU €CTECTBEHHBIMM HAyKaMH, XHMHS CTajia
HEOTHEMJIEMOMN YaCThI0O MHUPOBOH KYJIbTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
Tpya M JKU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3uJaTebHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJICHA HA peELICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTBeTcTBUU ¢ OOLIMMU HENSIMH U IPUHIIMIIAME CPEAHETO 00IIero 00pa3oBaHus
conepxkanue npenmera «Xumus» (10—11-e kimacchbl, 6a30BbI YPOBEHb U3YUCHUS)
OPUEHTHPOBAHO  MPEHMYIIECTBEHHO HAa  OOIIEKYJBTYPHYIO  TIOJITOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
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OPHUCHTHUPOB, YCICIIHOTO BKJIIOYCHHUA B JKH3Hb COIOHMyMa, IIPOAOJIKCHUA
06p330BaHI/I$I B pa3JIMYHbIX 06HaCT$IX, HC CBS3aHHBIX HCIIOCPCACTBCHHO C XUMUECH.

CocTaBnsOMUMH IpeaMeTa « XUMUS» SABIIAIOTCSA 0a30BbIe Kypchl — «OpraHudeckas
xumus» U «OOm@as W HeopraHUYecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM
COJEpKaHUSI KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHWM 10
HEOPraHWUYEeCKOM XUMHUU (C BKJIIOYEHHEM 3HAaHUM U3 OOIled XUMHH) U
OopraHu4eckol xumuu. GOpMHUpPOBAaHME AAHHOW CHCTEMBI 3HAHWW NPU U3Y4YCHUU
npeaMera 00ecrnedYnBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IMporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONPEICICHHBIX
TEOPETUUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYecKol XHMHHM BEIIECTBa
paccMaTpHWBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHUS OPTaHUYECKHX
COCIMHCHUM, a TakKe Ha YPOBHE CTCPCOXMMHYECCKUX W  DBJICKTPOHHBIX
MPEICTaBIICHU O CTpOeHUH BenecTB. CBeeHns 00 U3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCS B PAa3BUTHU — OT YTJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHuii. B Kypce  opraHm4eckoil — XUMHUM ~ TOJIY4arOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MIPEICTABIICHUS O XUMHUYCCKON CBS3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIIUU.

[Ton HOBBIM yrioM 3peHHss B mpeaMmere «XuMus» 0a30BOro  ypoBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUYECKHI MaTepuan # (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUecKor peakiuu. Tak, B yacTHOCTH, B Kypce «OOmiasi 1 HeopraHuyeckas
XUMHSD)  OOyJarolIMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOMIETEOPETUIECKUX U METOJOJIOTMYECKUX TO3UIINH,
riyoke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM OSTOro 3akoHa — OT
000011aro1Iel 10 OOBICHAIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucremMa 3HaHUMKW O BaXHEMIIMX BENIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TaKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHWs JomoyiHseTcs B Kypcax 10-x m 11-x kiaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJIbTYPOJOTHUECKUNA W TPHUKIAJTHON
XapakTep. DTU 3HAHUSI CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3U XUMUU C IPYTUMU
HayKaMU, PaCKpbIBAIOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKON AEATETbHOCTH
YeJIoBeKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBaXKEHHMS K TMPOLIECCY TBOpPYECTBA B
00JIaCTH TEOPUU U TPAKTUYECKUX TPHIOKCHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPoOIeMax, CBI3aHHBIX
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C XHUMHEH, KPUTUYECKH OCMBICIMBATH HHGOpPMAIMIO U NPUMEHSATh €€ s
MOTOJIHEHUS 3HAHUW, PEIIEHUS MHTEJUICKTYalIbHBIX M 3KCIEPUMEHTAIBHBIX
HCCIIEeIOBAaTEeNIbCKUX 33/1a4. B 1enom conepkaHue y4eOHOTro mpenMera « XuMUs»
JTAHHOTO YpPOBHSI M3YyYEHHS OPUEHTHUPOBAHO Ha (HOPMHUPOBAHHE y OOYyUarOIIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsI MOHUMaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHabHOE  €IMHCTBO  HEOPraHMYeCKOr0 M OPraHMYecKOro  MHpa,
00yCJIOBJIEHHOCTb CBOWCTB BEILECTB UX COCTAaBOM U CTPOEHHUEM, IO3HABAEMOCTh
NPUPOAHBIX SIBICHUNA MyTEM S3KCIIEPHUMEHTA M PEIICHHs] MPOTUBOPEUUN MEXKIY
HOBBIMHU (paKTaMH U TEOPETUUECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B
peIIeHWH  DKOJOTMYECKMX MpobiieM, a Takke TmpodieM  cOepexeHHs
HHEPTETUYECKUX PECYPCOB, ChIPbsS, CO3JJaHNUS HOBBIX TEXHOJOTHI U MaTepHaJIoB.

B nmnane pemieHus 3a1ad BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALUN O0YYarOIIMXCs
IPUHATBIE MPOTPAaMMON MO XUMHUHM HOJIXOJBI K ONPEIACICHUI0 COAEpXKaHUSA M
NOCTPOEHUsI TMpeAMETa MPEeAyCMAaTPUBAIOT (OPMHUPOBAHHE YHUBEPCAIBHBIX
y4eOHBIX JEMCTBUM, HMEIOIUX ©0a30BO€ 3HAUEHUE U1 pa3IUYHbIX BHUJIOB
NEeATEIbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOJUMBIX ISl MPUOOPETEHHs ONbITa MPAKTUYECKOM M HUCCIIEN0BATENbCKON
JEATEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IIO3HAHUH XUMUU.

B npaxTuke npenojaBaHus XUMHUH Kak Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus,
TaK M Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus, NpPU OINpeAeICHUU
COJICPKATEIIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCsS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaB/IaHHBIM.

CoryracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIIMHA H3yUCHHUS MpeaMeTa « XUMUSD)
Ha 6azoBoM ypoBHe (10—11-e kiacchl) SBISIOTCS:

o (opMHupoBaHME CHCTEMBl XHMMHYCCKMX 3HAHUH KaK Ba)KHCHIIICH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOWU
JeKaT KIIFOYEBBIC MOHATHUS, (PyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUH,
OCBOCHME S3bIKa HAayKH, YCBOCHHUE M MOHMMAHHUE CYIIHOCTHU JIOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUSI;

o (opMHpoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MO3HAHUS
BCILIECTB U XUMHUYECKUX PEaKIHi, HEOOXOIUMBIX Jii NPUOOpETCHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHHI,
MMEIOIINX MECTO B MPUPOJIEC, B TPAKTUUECKON U MOBCEIHEBHOM KU3HU;



e Ppa3BUTHE YMECHHU W CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOFOJICHHEM
U OOBSICHEHHMEM XHMHYECKOTO OJKCIEPUMEHTa, COOJIIOJICHUEM TIPaBHII
0€e301acHOro O0OpAaIIeHNs C BEIECTBAMHU.

Hapsimy ¢ »TuM, coaepaTelbHas XapaKTepUCTHKA IeNeH W 3amad HW3ydeHUs
npeaMeTa B MporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpeaHero oodiero odpazoBanus. CerojgHs B
NIPETOAaBAaHIH XUMHH B OOJIBIICH CTETICHH OTIAeTCs MPEATNIOYTCHHIE MTPAKTHICSCKON
KOMITOHEHTE CcoJepKaHusi OOy4YeHHsS, OpPHUEHTUPOBAHHOW HA IOATOTOBKY
BBIMTYCKHUKA 00111e00pa30BaTeIbHON OpraHu3allii, BIIAJCIONIETO HE HAOOpOM
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aAKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU JIJIS PEIICHUS
MPAKTUYECKHX 3ajad.

B cBs3u ¢ atum IIpHU U3YUYCHHUU IIPCAMCETA «XUMUA AOMHWHUPYIOIICC 3HAYCHHUC
HpI/IO6peTaIOT TaKuC LCJIM U 3aJa4H, KaK:

e ajanTaIys 00y4aromuXxcs K YCIOBUSAM IMHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHupOBaHWE WHTEIICKTYAIbHO pPAa3BUTON JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTECILHOMY MPHHITHIO
IPaMOTHBIX PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYAITHSIX, CBI3aHHBIX C
BEIIIECTBAMH W UX IPUMCHCHHUEM;

o (opMupoBaHue y OOydYarOUIUMXCS KIIIOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMITCTCHIINI), WMEIONIUX YHUBEPCATbLHOEC 3HAYCHHE IS Pa3IMYHBIX
BUJIOB JICSATEIHHOCTU: pelIeHUs MpoOJieM, OUCKa, aHaIn3a U 00paboTKH
uH(bOopMaIi, HEOOXOIUMBIX IS MPUOOPETEHUs ONbITa JEATEIHHOCTH,
KOTOpas 3aHUMAET BaXKHOE MECTO B IMTO3HAHUU XUMUH, & TAKXKE JJIs OIICHKU
C TMO3UIMI IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

e pPa3BUTHE MO3HABATEIIBHBIX MHTEPECOB, NHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN oOyyJarommxcsi: COCOOHOCTH CaMOCTOSITEILHO
npuoOpeTaTh HOBBIC 3HAHUS M0 XMMHUU B COOTBETCTBUH C YKU3HCHHBIMU
MOTPEOHOCTSIMH,  HCIOJL30BaTh  COBPEMEHHBIE  WH(DOpPMAIMOHHBIC
TEXHOJIOTMH JIJI1 TIOMCKAa W aHalu3a Y4YeOHOW W HAayYHO-TIOMYJISPHOMN
nH(}OpPMAITUU XUMHYECKOTO COJEPIKAHMUSI;

o (opMupoBaHMe U pa3BUTHE Yy OOYYAIOUIUXCS AacCCOI[MATUBHOTO W
JIOTHYECKOTO MBIILICHUS, Ha0JII0TaTECTHLHOCTH, COOpaHHOCTH,
AKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, IpHU
MJIAHUPOBAHUH U MTPOBEACHUN XUMHUUYECKOTO SKCTICPUMEHTA,

e BOCIUTaHWE Yy OOydJaronmmxcsi yOEXKIEHHOCTH B TyMaHUCTHYECKOU
HaIMpaBJICHHOCTH XUMUHU, €€ BAXKHOW POJM B pPEIICHUH TI00aTbHBIX
npo0sem PaIrMoOHAIIBHOTO MPUPOAOTIONH30BAHNSA, MOTIOJTHEHUS
DHEPTeTUYECKUX PECYPCOB U COXPAHCHUS TPUPOJHOTO PABHOBECHS,
OCO3HaHUSI HEOOXOJUMOCTH OEpEXKHOT0 OTHOIICHUS K MPUPOJIE U CBOEMY
3I0POBBIO, a TaK)Ke MPHUOOPETEHHUS OTMBITA WCITOJIB30BAHUS ITOJTYYCHHBIX
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3HAHUM IJIL IPUHATUA T'PAMOTHBIX peH_ICHI/Iﬁ B CUTyallusdaX, CBA3AHHBIX C
XUMHWYCCKHMMMU SABJIICHUAMM.

B yue6GHOM mutaHe cpemHero o6miero oOpa3oBaHUs MpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJAWT B COCTaB MpeAMETHONM obnactu «EcTecTBEeHHO-HayuYHbIE
PEIMETBD.

OO1iee 4yuCIO YacoB, OTBEJAEHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oOiero oopa3zoBanus coctaBisieT 68 yacoB: B 10-M knacce — 34 yaca (1
yac B HeJento), B 11-m kimacce — 34 yaca (1 gac B Heiemio).

Jnsg  peamu3anii  IPOrpaMMbl  UCMOJIB3YIOTCA  YYEOHMKH, JOMYUIEHHBIE K
UCIOJIb30BAHUIO TPU peaIn3ali HMEIOIIHUX T'OCYJAapCTBEHHYIO aKKPEIUTALUI0
00pa3oBaTeNbHBIX NPOrPaMM HauyalbHOTO OOILEro, OCHOBHOTO OOIIET0, CPeHEro
obmiero 00pa3oBaHUs OpraHU3alUsAMHU, OCYLIECTBISIIOIIMMH 00pa30BaTEIIbHYIO
NEeATENbHOCTD, MpUKa3oM Munmpocsemenus ot 26.06.2025 Ne 495:

o Xumus, 10 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AO
«3narensctBo "lIpocBemienue »;
o Xumus, 11 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., CnankoB C.A., AO
«3narensctBo "lIpocBemienue »;
DNeKTpOHHBIE 00Pa30BATENIbHBIE PECYPCHI, OMYIICHHBIE K HUCMOJb30BAHUIO TIPHU
peanu3alu  HUMEIOIIMX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX
IporpaMM Ha4yaJdbHOTO OOIIEro, OCHOBHOrO OOIIEro, CpeaHero OOIIero
oOpazoBanus mnpukazoM MunnpocsenieHus ot 18.07.2024 Ne 499:

o DIEeKTpOHHBIM 00pa3zoBarenbHbIi pecypc «Jlomamnue 3ananus. CpeaHee
obmee oOpa3oBanue. Xumus», 10-11 xmace, AO «M3gaTenscTBO
"IIpocBemienue"»;

o Tpenaxep «O6mako 3Hanmiy. Xumus. 10 knacc, OO0 «Pusukon J1ady;

o Tpenaxep «O6mako 3nanuiy. Xumus. 11 kmace, OO0 «Duszukon JIady;

Conep:kanue y4eOHOro npeamera

10-i kiaace
OPTAHUYECKAS XUMUs
Teopernueckne 0CHOBbI OPraHNYeCKOM XUMHUH

[IpeameT opraHMYecKOM XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTUE M 3HAYCHUE
B MOJYYEHUH HOBBIX BEIIECTB M MarepHaloB. Teopusi CTPOEHHS OPTraHUYECKHUX
coenunenuii A.M. bytiepoBa, ee ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpraHM4ecKkux BemecTB. ['omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.



[IpencraBnenne o kiaccuukalMy oOpraHudeckux BemlecTtB. Homenkiartypa
OpPraHUYECKUX COEAUMHEHUN (CUCTEMaThyecKas) W TpPUBUAIbHBIE Ha3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB MW WX MPEBPAIICHHIA:
O3HAKOMJICHHUE ¢ 00pa3IiaMu OPTraHMYECKUX BEIIECTB U MaTepHUalaMi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIEeCTB, HAOIIOJICHWE M OIMHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB TI0 MPEBPALICHUIO OPraHUYECKUX BEIISCTB TIpU
HarpeBaHuM (IUIaBJIeHNE, OOYTIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psAll. MeTaH U 3TaH — NpOCTeMIIne
IOPEICTAaBUTENIN AJKAaHOB: (U3NYECKUE U XMMHUYECKHE CBOICTBa (peakuuu
3aMEILEeHUS U TOPEHUS ), HAXOXKIECHUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, I'OMOJOTMYECKUW psAA. OTWIEH W NPONWIEH —
NPOCTEUIINE TMPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOITyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 wu wmetwnOyraaueHn-1,3: cTpoeHue, BakHeHIIHe
XUMHUUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [logydyeHne CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psifi. AUETUIICH —
MPOCTEHINIMK TPEACTAaBUTENIb aJIKHHOB: COCTaB, CTpOCHHE, (PU3NUECKHEe U
XUMHUUYECKHE CBOMCTBA (peakiuu THIPUPOBAHMUSI, TAJTOTCHUPOBAHUS, THIpATALINH,
rOpEeHUs ), MOJYyYEHUE U TPUMEHEHHE.

Apenbl. beH3oi: coctaB, cTpoeHue, (U3nyeckue 1 XUMUYECKHUE CBOMCTBA (peakinu
raJIOTEHUPOBAHMSI U HUTPOBAHUS), MOJyYEHUE M MpUMEHeHue. Toayol: cocTas,
CTpOCHHE, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peaklMM TrajoreHUPOBAHUS U
HUTPOBAHMUs), TMOJYYCHUE U TpPUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTHueckas
CBSI3b MEXK]y YIJI€BOJIOPOIaMH, MPUHAJICKAIIUMH K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHbIe UCTOYHHUKHU YTIIEeBOAOPO0B. [Ipupoanslii a3 u nonyTHbIe HEDTIHBIE
razel. Hedts 1 ee mpoucxoxaenue. CrocoObl nepepaboTKu HedTU: MEPEeroHKa,
KPEKUHI (TEpPMUYECKUN, KaTaluTHUeCKHil), muponu3. I[IpoaykTel mnepepaboTku
He(TH, UX NPUMEHEHHE B TMPOMBIIUIEHHOCTH U B ObITy. KameHHBIH yroiab u
MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHUSI BEIIECTB U UX IPEBPAIICHUIL:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «Hed1b»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIE€BOJOPOJOB U TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTUUECKON PabOThI: MOJyUYEeHUE STUIICHA i U3yUYE€HUE €0 CBOWCTB.
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PacuertHbie 3amaun.

Brraucnenus no YPaBHCHUIO XUMHYECKOU pCaKIuu (M&CCBI, O6’I)€Ma, KOJIM4YCCTBA
HCXOOHOTO BCIICCTBA WM IPOAYKTA PCaKOmUKW 110 M3BCCTHBIM MaCCC, O6’[>€My,
KOJIMYCCTBY OJAHOI'O M3 MCXOAHBIX BCIICCTB UJIN IIPOAYKTOB pCaKHI/II/I).

lelc.ﬂoponcouepmamne OPraHnvYe€CKMe COCANHCHUSA

[IpenenpHbIe OTHOATOMHBIE CIIUPTHL. METaHOJ 1 ATaHOJ: CTpOeHUE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA (PEaKIUK C aKTUBHBIMU METAJIJIaMH, TaJJOT€HOBOJIOPOJIaMH,
rOpeHue), NpuMeHeHue. BoaopoaHbie CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
JlelicTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEIIOBEKA.

MHoroaToMHbI€ CIIUPTHI. DTHJICHTIMKOIb U TJIHIEPUH: CTpoeHUEe, GU3NIECKUE U
XMMHYECKHE CBOMCTBA  (B3aMMOJICMCTBHE CO  IEIOYHBIMH  MeETaJlJIaMH,
Ka4eCTBEHHAsl peakius Ha MHOroaTOMHBIC CIHPTHI). JleHcTBHE Ha oOpraHu3M
yesoBeka. [ [puMeHeHne rivuepruHa U STUICHTIIMKOJIA.

®deHon: CTpOeHHE MOJIEKYJIbl, PU3NYECKUE U XUMHUECKHUE CBOMCTBA. TOKCUYHOCTD
¢denomna. [Ipumenenue denona.

Anpaeruipl U KeToHbl. DOpMabACETUl, alleTAbICTUI: CTPOCHUE, PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMU OKUCIICHHS M BOCCTAHOBJICHHUS, Ka4€CTBECHHBIC
peaKiym), MoJy4YeHUE U MPUMEHECHHE.

OAHOOCHOBHBIE TMpeAeNIbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuMHAs W YKCYCHas
KHUCJIOTBI: CTPOEHUE, (pU3nUecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMeE s
KJ1acca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOThHI KAaK MPEACTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

CrnoxxHple >QUpbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upoB. Kupel. I'maponus xupos. [Ipumenenne >xupoB. buonorudeckass poib
JKUPOB.

VYrneBoasl: coctaB, KiaccuduKaiys yrieBoaoB (MOHO-, IU- U TOJUCAXaApUbI).
['moko3a — mpocTedmmii MoHocaxapui: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbI,
bu3nUeckue U XuMUYeCKue CBOMCTBa (B3aumoeicTBue ¢ rugpokcugom meau(ll),
OKHCJICHHE aMMHUa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBICHUE,
Opo’KeHHue TIIHOKO3bI), HAX0XKIEHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTHYeCcKast POJIb.
®dotocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman m nemmonio3a Kak NpupoiHble nonaumepbl. CTpoeHHE Kpaxmana |
nenono3bl.  Pu3nueckue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAaueCTBEHHAs PEaKIUs C HOJI0M).



DKCrepruMEHTAIbHBIE METO/IbI M3YUYE€HHUSI BELIECTB U UX MPEBPAILECHUN: TPOBEJCHUE,
HAOJNIOZICHNE W OINWCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KAueCTBEHHbIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTAaHOJIA OKCHUIIOM
Menu(Il)), MHOrOaTOMHBIX COMPTOB (B3aUMOJCHCTBUE TIUIIEPUHA C TUIPOKCUIOM
menu(Il)), anpaernioB (OKucCIeHHE aMMHUAYHBIM PacTBOpOM okcuja cepedpa(l) u
ruapokcugom Meau(ll), B3ammopeiicTBHe Kpaxmajga ¢ MWOJI0M), IPOBEIACHUE
MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuetHrle 3aaun.

Brraucnenus no YPaBHCHHUIO XUMHYECKOU pCaKIuu (M&CCLI, 06’BeMa, KOJIM4YCCTBA
HCXOOHOTO BCIICCTBA HWIIM IIPOAYKTA PCAKIMWKU 110 HM3BCCTHBIM MacCCC, 06I>CMy,
KOJIMYCCTBY OAHOI'O N3 NCXOIHBIX BCUICCTB UJIH ITPOJYKTOB peaKHI/II/I).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHble OpraHUyYecKHe coequHeHus. PDuznyeckue u
XUMHUUYECKUE CBOMCTBA aMHUHOKUCIOT (Ha MpUMeEpe TaullMHA). buojoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn Kak mNpUpOAHBIE BBICOKOMOJEKYJISpPHbIE coenuHeHus. [lepBuunas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKU.

3KCH€pI/IM€HTaHBHLI€ MCTOAbI U3YUYCHHU BCIICCTB U UX HpeBpameHI/Iﬁ: Ha6JIIOI[eHI/I€
M OIMMCaHNC JCMOHCTPAIIMOHHBIX OIIBITOB: ACHATYPALHA OCJIKOB IIpHU Harp€BaHuu,
IBCTHLIC PCAKITUU OCIIKOB.

BbicokoMouleKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHSTHS XHUMHH BBICOKOMOJICKYJIAAPHBIX COCI[HHCHPII)’IZ MOHOMCP,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPpHU3allU, CPCAHAA MOJICKYJLAPHAA
Macca. OCHOBHEBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIIPHBIX COGI[I/IHGHI/Iﬁ —
MMoJMMCEpHU3alid U IMOJIMKOHACHCAITNA.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YYEHUsI BEIIECTB W UX IPEBPALLICHUM:
O3HAaKOMJIEHUE ¢ 0o0pa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeaMETHBIX CBS3€M NTPU M3yYEHUH OPraHMYEeCKOM XUMHH B 10-M
KJIacCe OCYUIECTBIIECTCS Yepe3 MCMOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYUHbIX
IOHATUM, TaK U MOHATUM, SBIIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.
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OO611ue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SIBJICHUE, HAYYHBIN (PaKT, TUIoTe3a, 3aK0H,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
W3MEPEHNE, IKCIIEPUMEHT, MOJICITUPOBAHUE.

®dusnka: Matepus, SHEPrusi, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3HMUECKHE
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buomnorus: kjeTka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboToCcUHTE3, OMOJOTUYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJICBOIBI, KHUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpandbl, TOPHBIC TMOPOIBI, MOJIE3HBIC HCKOMAEMbIC, TOILIUBO,
pECypCHL.

TexHonorusi: IMUIOCBBIC IMPOAYKTBI, OCHOBBI PALIMOHAJIbHOI'O IIMTAHHUS, MOIOIIUC
CpCaACTBA, JICKAPCTBCHHBLIC MW KOCMCTHYCCKHC IIpCIIapaTbl, MATCpHUaJIbl U3
HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11-ii kace
OBHIASI I HEOPTAHUYECKAS XUMUA
Teopernueckne 0CHOBbI XUMHHU

XUMHUYECKHI 3JeMeHT. ATOM. Sapo aromMa, M30TOIBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTuveckrue ypOBHHU, MOJypOBHU. ATOMHBIC OpOUTaNH, S-, P-, O-3JIEMEHTHI.
Oco0OeHHOCTH pacmpeesieHuss JIEKTPOHOB MO OpOUTANsIM B aToMax AJIEMEHTOB
MIEPBBIX YETHIPEX MEPHUOI0B. DIICKTPOHHAS KOH(DHUTypaIHsi aTOMOB.

Ilepunonnueckuit 3akoH u [lepuoanyeckas cucrema XuMU4ECKUX 31eMeHTOB [ 1.
MenpaeneeBa. CBs3p MNEPUOAMYECKOr0 3akoHa U Ileproanyeckoil CUCTEMBI
xuMmudeckux sneMeHToB .M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BellecTBa. XUMUYECKas CBs3b. BUbl XuMHuueckoil cBsi3u (KOBaJICHTHAs!
HENoJIsIpHAsE W TOJSpHAas, MOHHAas, MeTauinueckas). MexaHu3mbl 00pa3oBaHUS
KOBAJIGHTHOM XHMMHUYECKOW CBsI3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN).
Bonopoanas cBs3b. BaneHTHOCTb. DIEKTpOOTPULIATENBHOCTE. CTENEHh OKUCIECHUS.
MoHBI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT TUIA KPUCTAIIMYECKON PEIIETKHU.
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[TonsiTre 0 mUCHIepCHBIX crucTeMax. VICTHHHBIE U KOJUTOUAHBIE pacTBOPBL. MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranuyeckux coenuHeHui. HomenknaTypa HeopraHMYeCKHX
BelleCTB. | eHeTMyeckas CBs3b HEOPTraHWYECKUX BEIIECTB, NPUHAUICKAIIMX K
Pa3IMYHBIM KJIACCAM.

Xumnyeckas peakuus. Knaccupukanus XUMUYECKUX peaklUnil B HEOPTaHUYECKOU
Y OPraHUYECKOM XUMUU. 3aKOH COXPAHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHECHMS U
IIPEBPALLECHUS] SJHEPTUHN [P XUMAYECKUX PEAKLUAX.

CKOpOCTh peaklMM, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (QakTopoB. OOpaTUMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlartenbe.

QHGKTpOJII/ITI/ILIeCKafI Aucconuanms. CunbHbBIC M clIa0ble QJICKTPOJIUTEI. Cpezxa
BOJHLIX paCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaJIBHaH, mejiodHasd.

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKInu.

OKCIIEpUMEHTAJIbHBIE METOJIbI U3YyYECHHUSI BELIECTB U UX IPEBPAICHUN:
neMoHcTpanus Tadmun «llepuoguyeckas cucremMa xumuuyeckux snemeHTon J[.U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEUIETOK, HaOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKIumy.

Pacuernsle 3amaun.

PacyeTsl 0 ypaBHEHHSM XUMHUUYECKUX PEAKLIUM, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacueThbl, pacueThl C UCIIOJIB30BAHUEM MTOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemetamnel. Ilonoxenue HemeTtaiioB B Ilepuoguyeckoil cucTeMe XUMHYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOeHUs aToMOB. Du3HUecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,

dbocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a3oTa,
docdhopa, yrimepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.
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Meramibl. Ilonoxenue MerauioB B Ilepuoaudeckoil cHUCTEME XUMHUYECKUX
anemenToB J[.M. MenzaeneeBa. OcoOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000J0YEK
aToMOB MeTayuioB. OOume ¢usnueckue cBoiictBa MeramioB. CIuiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKHI psAJl HAPSHKEHUI METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIIMX META/UIOB (HAaTpUM, KaJIWi, KaJlblMi, MarHui,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUM.

O6HII/IG CITOCOOBI IMOJIY4YCHUA MCTAJLJIOB. HpHMGHGHI/IC MCTAJIJIOB B 6I>ITy N TCXHHKC.

OKCIIEpUMEHTANIbHBIE METO/bl M3YYEHHs BEUIECTB U UX MPEBPAIICHUN: U3yUCHHUE
KOJUIeKIun  «MeTtamibl M CIUIaBbl», O0pa3lloB  HEMETAIJIOB,  pEIlIeHHe
IKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE U ONHCAHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEMCTBHE T'MJIPOKCHIA AIIOMHHHUS C PacTBOPaMHU
KHCJIOT U IIEJI0YEeH, KAYECTBEHHBIE PEAKI[UU HAa KATUOHBI METAJLIOB).

PacueTHbIC 3aJa4H.

Pacuetrsl Macchl BemiecTBa WIM 00beMa Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce MM 00bEMYy OJHOIO M3 Y4YacTBYIOUIMX B pPEaKLUH BEIIECTB,
pacueTsl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIA OAHO
U3 BELIECTB UMEET MTPUMECH.

X¥MHUA 4 KN3Hb

Ponp xumum B 00€CHEUYEHUM HKOJIOTUYECKOM, SHEPreTUYECKOW U MHUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPHUHIIAIIAX MPOMBIIIJICHHOTO MOJYyYCHUS
Ba)KHEUIIINX BEILIECTB.

YenoBek B MUpE BELIECTB U MAaTEPUAIIOB: BAXXHEUIINE CTPOUTEIIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KpPAaCKH, CTEKJIO, KepaMHuKa, MaTepualibl Jis
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YIOOPEHUS.

XuUMHSIT W 300pOBbE YEJIOBEKA: IMPABUJIA UCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, IIpaBuUiia 0€30IMacHOT0 UCIIOIL30BaHUS IIPENapaToB OBITOBOM XUMHH B
MOBCEIHEBHON KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamusi MeXNpPEIMETHBIX CBSA3EH NPH M3YYCHHUH OOIIEH W HEOPraHWYECKON
xuMu B 11-M KJlacce OCYIIECTBISCTCS Yepe3 UCIOIb30BaHUE Kak OOIIMX
€CTECTBCHHO-HAYYHBIX MOHATUN, TaK U MOHSATHM, ABISIOIIUXCA CUCTEMHBIMM JIJIsI
OTAEJBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.
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O6HII/I€ CCTCCTBCHHO-HAYYHbIC ITOHATHA: Haqublﬁ (i)aKT, T'UII0TE3a, 3aKOH, TCOPH,
aHaJIn3, CHUHTC3, KJ'IaCCI/I(bI/IKaHI/IH, MNEPpUOANIHOCTD, Ha6JHOI[eHI/IC, 9KCIICPUMCHT,
MOACIUPOBAHNUC, U3MCPCHUC, ABJICHUC.

du3suka: MaTepusi, SHEPrus, Macca, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJIa, YJHEPTreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 0OBEM,
arperaTHOE COCTOSIHME BEIIECTBA, (PU3WYECKHE BEIUYMHBI M CIUHUIBI WX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kneTka, opraHu3M, SJKOCUCTEMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOMBI, IOJIE3HBIE HCKOMAeMbIe, TOILIMBO,
pECypCHL.

TexHonorusi: XUMHUYECKas IMIPOMBIINIJICHHOCTb, MCTAJLUIYPITHUA, IIPOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03IHCTBEHHOC IIPpOU3BOACTBO, IIMIICBAsA
IMPOMBIIIJICHHOCTD, (1)3pM3HCBTPI‘-I€CKa$I IMPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKUX IIPpCIIapaToB, IIPOHU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

I[Inanupyemble pe3yJibTAThl OCBOEHUsI y4e€OHOI0 MpeaMeTa

JIn4HOCTHBIE pe3y/IbTAThI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS O0yJarOIIMMUCS
porpaMM cpeaHero ooOmero o0pa3oBaHHs (JTUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayuHo-mMeToaudyeckoil OCHOBOM il pa3palOTKU TUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUS MPOrpaMM CpEAHEro o0IIero oOpa3oBaHUs SIBISETCA
CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B CcoOTBEeTCTBHMM C CHCTEMHO-JCATCILHOCTHBIM TOJIXOJOM B  CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAHHE O00YYAIOUUMHUCA POCCUUCKONU TPaXTAHCKONW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTU U CaAMOOIIPEEIICHUIO;
HaJIM41E MOTUBAIIMH K O0Yy4ECHHUIO;

LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIACHUH JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaauLIUid 0a30BOM HAYKU
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
NEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAaMH, IPUCYILIMMU
LEJIOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHus;
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e HAJIMYME NPABOCO3HAHUSI HKOJOTUYECKOW KYJIbTYphl U CHOCOOHOCTHU
CTaBUTH LIEJU U CTPOUTH )KU3HEHHBIC ILIAHBI.

JIM4HOCTHBIC PE3YyJIbTAaThl OCBOCHUA IIPCAMCTA «XUMUA» JOCTHUI'alOTCA B CAUMHCTBEC
yqe6H0ﬁ 1 BOCHHUTATEIIbHOMN ACATCIBHOCTH B COOTBCTCTBHUH C T'YMAHUCTHYCCKUMU,
COOMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMHU  LHCHHOCTAMHM W  HACATIAMH
pOCCHﬁCKOI‘O I'paKaaHCKOro O6HIGCTB8,, IIPUHATBIMH B 06H16CTB6 HOpMaMHu H
IIpaBUJIaMH IIOBCACHMUA, CHOCO6CTByIOHII/IMI/I Imponceccam CaMOIIO3HaHUA,
CaMOpa3BUTHUA U HPABCTBECHHOI'O CTAHOBJICHUS JINYHOCTH 06yqa101u1z1xc;1.

JImyHOCTHBIE  pe3ynbTaThl  OCBOCHUS  IpeaMera  «XUMUsSD»  OTpaxkaroT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATEIBHOM W TIPAKTHUYECKON JEATEIbHOCTH
oOyuJaroluxcs Mo peajin3alvy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

e OCO3HaHUS OOyYarOUIUMHUCA CBOMX  KOHCTUTYLIMOHHBIX MpaB H
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSJIKY;

e TPEACTABICHUS O COLMAJIBHBIX HOpPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

e TOTOBHOCTHM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHHUH
y4eOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX U TIO3HABATENbHBIX 3ajady,
BBIITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

e CIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMeHThl JIPYTUX TpU  aHAIW3€ pa3MYHBIX BHUJIOB  y4eOHOMH
NEeSATENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

e IICHHOCTHOIO OTHOILICHUS K HCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBEHHON XUMUM;

e YB@OXEHMS K MPOLIECCY TBOPUECTBA B O0JACTH TEOPUU U MPAKTUUYECKOTO
MPUMEHECHUS XUMHHM, OCO3HAHHUS TOrO, 4YTO JOCTHMIKEHUS HAYKH €CTh
pe3yabTaT IJIUTEIbHBIX HAOTIOICHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX
MOUCKOB, MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

e MHTEPECA W IO3HABATEJILHBIX MOTHBOB B MOJYYEHHH M IOCJIEAYIOIIEM
aHagu3e MHPOPMAIMA O TIEPEIOBBIX JOCTHIKCHHMSIX COBPEMEHHOM
OTE€YECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHA:

e HPABCTBCHHOI'O CO3HAHM:A, OTHYCCKOI'O IIOBCACHMUA,

e CIIOCOOHOCTH OICHHWBATb CHUTYyallMU, CBA3aHHBIC C XHUMHWYCCKUMU
SIBJICHUSIMHU, W IPHUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH HaA
MOPAJIbHO-HPAaBCTBCHHBLIC HOPMBI N ICHHOCTHU,
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¢ TOTOBHOCTH OLICHMBAaTh CBOE MOBEIECHHE U MOCTYNKU CBOMX TOBAPUUIEH C
MO3ULMI HPAaBCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE NOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

o TIOHMMAaHHUSl LEHHOCTEH 370pOBOro U Oe€30macHOro obpas3a JKU3HH,
HEOOXOAUMOCTH  OTBETCTBEHHOIO  OTHOLIEHUSI K  COOCTBEHHOMY
(pu3nYeCKOMY U IICUXUYECKOMY 370POBbIO;

o coOmoneHus mpaBuil 0e30macHOro oOpallleHusi ¢ BeUIeCTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

o TNOHMMAHUS LEHHOCTH NpaBWJ HWHIWBHIYAIbHOTO W KOJUIEKTHBHOIO
0€30MMacHOT0 MOBEJCHHS B CUTYalUIX, YTPOXKAIOIIUX 3I0POBBIO U JKU3HU
JIIOICH;

¢ OCO3HaHUS NOCIEICTBUN U HENMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTOJIsl, HAPKOTHUKOB, KypeHHUS1);

5) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIHCKON

JeSTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM W JIPYyTrUX BHAAX

NeSITeBbHOCTH;

e YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pEIICHUH MPAaKTUYECKUX 3ajad
COIMAJIbHON HAIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

o HWHTEpEca K MPAaKTHICCKOMY U3YUCHHUIO MPOdeCCHid pa3IMdHOTO POJia, B TOM
YHCJIe Ha OCHOBE MIPUMEHEHHS TIPESIMETHBIX 3HAHUH 110 XUMUH;

o YB@XCHUS K TPYY, JIOIAM TPYyIa U PE3yJIbTaTaM TPYIOBOH ACATCIBHOCTH;

e TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY WHIWBHIYAIbHOW TPACKTOPHH

oOpazoBaHus, Oyaymied mnpodeccun U peanusanuud  COOCTBEHHBIX

KU3HCHHBIX TIJIAHOB C YYE€TOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K

XUMUU, HHTEPECOB U TOTPEOHOCTEH 00I11eCTBA;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

¢ DKOJIOTUYECKH LIEJIeCO00pPa3HOTr0 OTHOUIEHMSI K MPUPOJIE, KAK HUCTOUYHUKY
CYILLIECTBOBAHMSI )KM3HU Ha 3€MJIE;

o TIOHMMAaHHUs TJI00AJBHOTO XapaKTepa SKOJIOTMUYECKUX MpOoOJieM, BIMSHUSA
SKOHOMHUYECKHUX IPOLECCOB HAa COCTOSHUE IPUPOAHOM MU COLMAIBHOU
cpensl;

e OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BAaHUS JOCTHKCHUM XUMHUHM IS
peLIeHUs BOIIPOCOB PALlMOHAIIBHOIO IPUPOIOIIOIb30BAHNS,

e AKTUBHOI'O HENPUATHUS JEUCTBUM, IPUHOCAIIMX BpEH OKPYXKAIOLIEH
OpPUPOAHOW  Cpelle, YMEHHUS NPOTHO3UPOBATH  HEOIATONPUSITHBIC
DKOJIOTUYECKHE  IIOCJIEACTBUS  NPEANPUHUMACMBIX  JEUCTBUU U
IIPEAOTBPALLATE UX;
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o HAJIWYMS PA3BUTOTO  HKOJIOTUYECKOTO  MBILIUICHUS, 3KOJOTHYECKOU
KyJbTYpBl, OIIbITa JESITEIbHOCTH 9SKOJOTMYECKOW HANpaBICHHOCTH,
YMEHUS pyKOBOJCTBOBAThCS UMH B TIO3HABATEIIbHOM, KOMMYHUKATUBHOMN U
COLMAJIBHOW MPAaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTUBOCTOSTH
U7ICOJIOTUH XeMOo(poOuu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSI:

o Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKU;

o TIOHMMaHHUSl CHEUU(PUKH XUMHUM KaK HayKd, OCO3HAHHUS €€ poJu B
(GOopMUPOBAaHMN  PALMOHAIBHOTO HAYYHOTO  MBIIIJICHHUS, CO3JaHUH
[[EJIOCTHOTO TMPEACTaBICHUS 00 OKpYXKaloIeM MHpE KaKk O €IUHCTBE
OpPUPOABI M YENOBEKa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnr IpooOieM COXPAHEHUs TPUPOTHOTO PABHOBECHS;

o yOexneHHOCTM B 0COOOH 3HAYMMOCTM XUMHUU [JIsI COBPEMEHHOM
[IUBUJIU3AIMN: B €€ TYMaHUCTUYECKOW HAMPABIEHHOCTH U BaXXHOU POJIH B
CO3/IJaHMU HOBOM 0a3bl MaTepUATbHOU KYJIBTYphI, PEHICHUU TI00aTbHBIX
npobsieM  yCTOWYMBOTO  Pa3BUTHSL  YEJIOBEYECTBA —  CHIPHEBOW,
HHEPreTUUECKOM, MUILEBOM M 3KOJIOTHYECKOW 0€30IacHOCTH, B Pa3BUTUHU
MEIMILIMHBI, 00ECIEYEHUH YCIIOBUM YCIEIIHOIO TPyAa U 3KOJOTUYECKU
KOM(pOPTHOM KU3HU KaXJI0Tr0 4ieHa O0IIEeCTBa;

¢ CCTECTBEHHO-HAYYHOW TPAMOTHOCTH: IOHHUMAHHs CYIIHOCTH METO/IOB
MO3HAHMS, WCIOJIBb3YEeMbIX B E€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH
MCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJISl aHAINU3a U OOBSICHEHUS SBIICHUIN
OKpY>KaIoIIIer0 MUpa U MPOUCXOAIINX B HEM U3MEHEHU, YMEHHSI 1€TaTh
00OCHOBaHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS
JaHHBIX C [ENbIO MOJTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

e CIOCOOHOCTH CaMOCTOSITENIBHO HCIIONB30BaTh XMUMHUYECKHE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

o MHTEpeca K MO3HAHMIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

e TOTOBHOCTM U CHOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHUI0, K aKTUBHOMY IOJTYYEHUIO HOBBIX 3HAHUH 10 XUMHUU B
COOTBETCTBHUM C KU3HEHHBIMU MTOTPEOHOCTSIMU;

e HWHTEpeca K 0COOEHHOCTSIM TPy/ia B pa3IMuHbIX cepax npodeccuoHaIbHOMN
JESITEIbHOCTH.

MeTanpeameTHblie pe3yabTaThl

MeTanpeaMeTHbBIC pe3yJIbTaThl OCBOCHHS yUeOHOTr0 MpeaMeTa « XUMHUS» Ha YPOBHE
CpeIHero o01ero o0pa3oBaHus BKIIOYAIOT:

e 3HAUMMBIE 1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYHAFOIIUXCS
MEXIUCITUIUTMHAPHBIE — (MEXIPEIMETHbIE)  OOIEeHAay4YHbIe  MOHSATHS,
OTpa)karollle LEJOCTHOCTh HAyYHOM KAPTUHBI MHUpa U CcHenuUKy
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METO/IOB TTO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, YHEPTHSI, SIBJICHHE, TTPOIIECC, CUCTeMa, HAyUHBIH (paKT, MPUHIIHII,
THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHsI, UCCIICIOBaHUE, HAOIIOICHNE,
U3MEpEeHHE, YKCIIEPUMEHT U JIp.);

o YHUBEpCaJbHbIC yueOHbBIC NeHCTBHS (TI03HABATEIbHBIC, KOMMYHHUKATUBHBIC,
peryJIaTuBHBIE), obecnedyuBaronme QopMupoBaHue (QYHKIIMOHATIBHON
TPaMOTHOCTH M COITMAIEHOW KOMITETEHITUN 00YYaroIuXCs;

¢ CHOCOOHOCTB 00y4aroIuXxcs HCIIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECCKHNE 3HAHUS W YHUBEPCAIbHBIC
yueOHbIe ICHCTBHS B MO3HABATEIHHON M COIMATBHON MPaKTUKE.

MeTanpeameTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCAILHBIMH yU4eOHBIMU
ITO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSAMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMMU:
1) 6a30Bble JJOruvYecKune JaeicTBUSI:

e CAMOCTOSITENFHO (OPMYNIHPOBATh U  aKTyaIM3UpOBaTh MpoOJeMy,
BCECTOPOHHE €€ PacCMaTpPHUBATh;

o OTpENEIATh IMENH ACATSIBHOCTH, 3a7aBas IMapaMeTpbhl M KPUTEPUU UX
JOCTIKCHUSI, COOTHOCHUTD PE3YJIbTaThl JEATCILHOCTH C MOCTABICHHBIMU
ETISIMU;

¢ HCIIOJIb30BATh MIPU OCBOCHUHU 3HAHUI MPUEMbI JOTUYECKOTO MBIIIJICHUS —
BBIICNIATh XapaKTepHblE TPHU3HAKK TIOHSATHM W yCTaHaBIMBATh HX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHHUI;

o BHIOMpPATh OCHOBAHMSI W KPHUTEPUU MJisi KiIacCU(UKAIMU BEIIECTB U
XAMUYECKUX PEaKIIUM;

e YCTAaHABIHMBATh TPUINHHO-CICJACTBEHHBIC CBS3W MEXKIYy HW3Yy4aeMbIMHU
SIBIICHUSIMU;

e CTPOUTH JIOTUYECKHE PACCYXICHUS (WHIYKTUBHBIC, JCIYKTUBHBIC, IIO
aHAJIOTUHU),  BBIABIATH  3aKOHOMEPHOCTH W TPOTUBOpEUHS B
paccMaTpUBaEMBbIX SBICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

o TIPUMEHSATH B TIPOIIECCE TTO3HAHUS UCITOJIb3yEeMbIC B XUMUU CHMBOJIMYECKHEC
(3HaKOBbBIE) MOJIENH, MPEeoOpPa3OBbIBATh MOJICNbHBIC MPEACTABICHUS —
XUMUYECKU 3HAK (CUMBOJI) DJIEMEHTA, XUMHUYecKass popMyIia, ypaBHEHUE
XUMUYECKON peaklud — MpU PEHICHUU YYeOHBIX MO3HABATEIBHBIX H
IPAKTUYECKUX 3aja4, TPUMEHSATh HA3BaHHBIC MOJICIIbHBIE MPECTaBICHUS
JUTSL  BBISIBIIGHWST XapaKTEPHBIX TMPU3HAKOB H3YyYae€MbIX BEIIECTB U
XUMHUYECKUX PEaKIIUM;

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

e BJAJETh OCHOBAMM METOJ0B HAy4YHOI'O IMO3HAHUSA BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;
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o ¢opMymupoBaTh €M U  3a7a4yd  HMCCIEAOBaHUS, HCIOJIb30BATh
[IOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIMPOBAHHBIE BOIPOCH B
KayeCTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUIsl (GOPMHUPOBaHUSI TUIIOTE3bI
10 IPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

e BIAJACTh HABBIKAMHM CaMOCTOSATEIBHOIO IUIAHUPOBAHMS M IIPOBEICHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HA0II01aTh 3a
XOJIOM IIpOLiecCa, CAaMOCTOSITENBHO IPOTHO3MPOBATH €r0 PE3yJIbTaT,
dopMynupoBaTh 0000IIEHUS U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yJabTaTOB HCCIIEAOBAaHUS, COCTaBIATh OOOCHOBAHHBIM OTYET O
MpOJIETaHHOM padoTe;

o IpUOOpETaTh ONBIT YYEHUYECKOW MCCIEIOBATEIbCKOM M IMPOEKTHOM
AESTENIbHOCTH,  TMPOSIBISATH  CHOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3aad,
IIPUMEHEHUIO PA3JIMYHBIX METOJ0B NIO3HAHMUS;

3) pabora ¢ uHpopmMaumei:

o OpPUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX HH(OpManuu (Hay4yHO-
MOMyJIsipHAsi JIMTepaTypa XHUMHUYECKOIO COJEpXkaHUs, CIPABOYHbBIC
ocoOusl, pecypchl HHTEpHETA), aHAJIU3UPOBATh HH(POPMALIUIO PAITUYHBIX
BUJIOB U (pOPM NpeACTaBIEHUS, KPUTUUECKU OLICHUBATH €€ JOCTOBEPHOCTh
Y HEIIPOTUBOPEUYNBOCTB;

« (OopMyIMpPOBAThH 3aIPOCHI U IPUMEHATH PA3INYHbIE METO/IbI IIPU MTOUCKE U
otbope MHpOpMaIUHK, HEOOXOIUMOM ISl BBIOJIHEHUS Y4YEOHBIX 3azad
ONPENEIECHHOTO THIIA;

o TpUOOpeTaTh OMBIT MCHOJIb30BAHUS HMHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

e CaMOCTOSITEJIbHO BbIOMpATh ONTHUMAIbHYIO (QOpMY MpeICTaBIICHUS
uH(popmanuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIHIIBI, PUCYHKH H JIp.);

¢ HCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpPEICTBA NpH padoTe C
XUMUYECKON MH(pOpManue: MPUMEHATh MeXIpeIMETHbIE ((PU3ndyeckue u
MaTeMaTU4YeCKHe) 3HAKM U CHUMBOJBI, (QopMysbl, abOpeBUATYpHI,
HOMEHKJIATYpYy;

e HCHOJBb30BaTh M TNPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CpEACTBA
HaIJISITHOCTH.

OBJaanenue YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMU JEeHUCTBUSIMM

e 3aj1aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/1aeMOil TEMBI B X0JI€ TUAJIOTa W/ WK
JIUCKYCCHUU, BBICKAa3bIBaTh HIAEH, (OPMYJIHPOBATh CBOM IPEIJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

e BBICTYIIATh C MPE3EHTAMEN PE3yJIbTATOB MTO3HABATEIBLHON NIEATEIIBHOCTH,
NOJIyYEHHBIX CAaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMH IIPH
BBINIOJIHEHUM XHUMHUYECKOI'O 3KCIEPUMEHTa, MPAKTUYECKOW paldOThl MO
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MCCJICIOBAHUIO CBOMCTB HM3Yy4YaeMbIX BEIIECTB, pealu3aiuil y4eOHOTO
npoekTa, W (OPMYIUPOBATh BBIBOABI IO pe3yibTaTaM IPOBEICHHBIX
UCCJICIOBAHUM ITyTEM COTJIACOBAHMS TO3MIIMH B XOAC OOCYKICHUS U
oOMeHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

e CaMOCTOSITEJIHO IIJIAHUPOBAaTh M OCYILIECTBIIATH CBOIO IO3HABATEJIbHYIO
JESITENIbHOCTb, ONPEAETAs €€ LUEeNH U 3a/1a4l, KOHTPOJIUPOBATh U 110 Mepe
HE00XOMMOCTH KOPPEKTUPOBATH MPEAJIAraeMblil AITOPUTM JIEUCTBUI NpU
BBIIIOJIHEHUH Y4E€OHBIX U UCCIEI0BAaTEIbCKUX 3a]a4, BBIOUpATh Hanboiiee
3¢ dHeKTUBHBIN CIOCO0 UX PEUICHHS C YY€TOM MOTyYeHHUS] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

e OCYUIECTBISITH CAMOKOHTPOJb CBOEH  JAEATENbHOCTH HA  OCHOBE
caMOaHaJ13a U CAMOOLICHKH.

IIpeaMeTHbIE pe3ybTaThI
10-i xkaace
[IpenmMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUs»» OTPa)karoT:

o CHOPMUPOBAHHOCTb MPEACTABICHUH O XUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHO! KapTHUHBI MUPA, POJIM XUMUH B NIO3HAHUU SIBJICHUI
Opupoibl, B (HOPMHUPOBAHUM MBIIICHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOM  IPaMOTHOCTH,  HEOOXOIMMOM  JJii  pelIeHHs
OPAaKTUYECKUX 3aJad M SKOJOTMYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K
CBOEMY 370POBBIO U IIPUPOJHON CpeLe;

o BIAJCHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIAra0IIKE MOHIATHS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTD,
XUMUYECKas CBA3b, CTPYKTYpHasi popMyiia (pa3BepHyTasi U COKpalleHHast),
MOJIb, MOJISIPHAsE Macca, MOJIAPHBIA O00BEM, YIJIEPOJIHBIA CKEJET,
(GyHKUHOHATBHAS rpynna, paauka, u30Mepus, M30MEPBHI,
TOMOJIOTUYECKHA  psAN, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOX U
a30TCOJIEepKAIINE COCIUHEHMSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COSMHEHHUSI); TEOPUU U 3aKOHBI (TEOpUsS CTPOSHUS
oprannueckux BemecTs A.M. ByTtiepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKMI  SI3BIK  XHMMH;
MUpPOBO33pDEHUYECKHE  3HAHUS, JIEKallMe B  OCHOBE ITOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTH XUMHUYECKHX SBJICHUH, (AKTOJIOTHUYECKUE
CBEJIEHUSI O CBOMCTBaX, COCTaBe, TOJYYEHHMHM U  O€30MacCHOM
UCIIOJIb30BAaHUU BAXHEHIIMX OpPraHUYEeCKWX BEHIeCTB B OBITY U
PAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;

o C(OPMUPOBAHHOCTh YMEHUMN BBIABISATH XaPAKTEPHbIE MPU3HAKU MOHITHIH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE

20



MOHATHSI PY OMMCAHUU COCTaBAa, CTPOCHUS U MIPEBPAILIEHUN OPraHUYECKUX
COCJIMHCHMUH;

c(hOpMHPOBAHHOCTh YMEHUHN HCIOIB30BATh XUMHUUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI ~ MOJEKYJSIPHBIX M CTPYKTYpHBIX  (pa3BEepHYTOM,
COKpaIlleHHOMN ) (hopMyJT OpraHUYECKHUX BEIIECTB U YPABHEHUN XUMUYECKHUX
peaKkuuii, U3roTaBIMBAaTh MOJEIH MOJIEKYJ OPraHMYECKHX BEIIECTB IS
WJUTFOCTPALA UX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;
c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIUBAThH MPUHAJJIC)KHOCTh U3yUEHHBIX
OpraHUYECKUX BEILECTB MO HUX COCTABY M CTPOCHUIO K OMpPEACICHHOMY
KJIacCy/Tpyrme COEIMHEHUI (YriieBo1opoasl, KHUCJIOPOJ u
a30TCOJEpKaIINe COEAUHEHHUS, BBICOKOMOJIEKYJSIPHBIE COCIUHEHMUS),
JaBaTh UM Ha3BaHus 1o cucteMarnueckoil HomeHkinatype (IUPAC), a
TaKXe€ MPUBOJWTH TPUBHUAIBHBIE HA3BaHUSI OTIEIBHBIX OPraHUYECKHUX
BELIECTB (PTWJIEH, MPONUJICH, AalETUJICH, ATUJICHIIUKOb, TJIMIIEPUH,
denoun, dopmanbaerua, aneTanbAeTull, MypaBbuHAs KHUCIOTa, YKCyCcHas
KHUCIIOTa, OJIEMHOBAsI KUCJIOTa, CTeapUHOBAs KUCJIOTA, TJII0K03a, PpyKTO3a,
KpaxMall, HeJUIK0J103a, TJINIUH);

chOpPMHPOBAHHOCTh YMEHHS OIPEACNSITh BHUABl XMUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);
chOpMHPOBAHHOCTh YMEHHUSI NMPUMEHATH IOJIOKEHUSI TEOPUU CTPOCHUS
opranuveckux Bemects A.M. BytnepoBa 151 0ObsICHEHUSI 3aBUCUMOCTHU
CBOWMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHECHHSI MAcCChI
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH XapakTEepu3oBaTh COCTaB, CTPOCHUE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA TUINHUYHBIX MPEACTaBUTEIICH
Pa3JIMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, JTHUJIEH,
IpONWICH, aleTwieH, Oyraaued-1,3, werundyranuen-1,3, OGeH3oll,
METAHOJI, 3TaHOJI, JTWJICHTJIUKOJb, TJWIEPUH, (EHON, aleTambIeru,
MypaBbUHAasi M YKCyCHasi KHCIJOTBI, TJIOKO3a, Kpaxmaj, IeJUTi0JI03a,
AMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEXKIY
HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

chOpMHUPOBAHHOCTh YMEHHUS XapaKkTepru30BaTh VMCTOYHUKH
YTJIEBOJOPOAHOTO ChIpbsi (HE(Th, MPUPOJHBIN Ta3, Yroiyib), CIOCOOBI UX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEPEPaOOTKH;
c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00be€Ma, KOJHMYECTBA HCXOJHOTO BEIIECTBA WIIU
MPOJIYKTa PEAKIMK M0 U3BECTHBIM Macce, 00beMYy, KOJIMYECTBY OJHOTO U3
HCXOJIHBIX BEILIECTB WJIM MPOTYKTOB PEAKIIUN);

chOpMHPOBAHHOCTh YMEHHMI BIIQJIETh CHUCTEMOW 3HAaHUN OO0 OCHOBHBIX
METOJIaX HAyYHOrO TMO3HAHUSI, UCMOJb3yEeMbIX B XHMHHU MPU HU3yUYCHUU
BEIIIECTB M XUMUYECKUX SIBJICHUH (HaOII0/ICHUE, U3MEPEHUE, SKCTIEPUMEHT,
MOJIEJTUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE XWMHYECKHE 3HAHUS IS
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MIPUHATHUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsSIX, CBSI3AHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

o copMHpPOBAaHHOCTL  yMEHHUM  CcoOOJIONATh  TpaBWJAa  IMOJB30BAHUS
XUMHUYECKOM MOCYI0M U TaO0paTOPHBIM 000PYI0BAaHHEM, a TAK)Ke IIpaBUjIa
oOpallleHus C BeNIeCTBAMH B COOTBETCTBUHM C HWHCTPYKIMSAMHU T10
BBITIOJTHEHHU IO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

o Cc(OpMHPOBAHHOCTHL YMEHHMH TUIAHUPOBATh M BBIMOJHATh XUMHYECKUN
AKCIEPUMEHT (MPEBpaICHUs] OPraHUYECKUX BELIECTB MPU HArpeBaHUM,
MOJIYyYEHHE STUJICHA W U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC DPEAKIIMU
OpraHUYeCKUX BEUIECTB, J€HATypalus OEJIKOB MMPU HAarpeBaHHUH, IBETHHIC
peakiuu OENKOB) B COOTBETCTBUU C MPAaBUIAMU TEXHUKH O€30MACHOCTH
Mpu OOpaleHnd C BeIecTBaMH M J1a0OpaTOpHBIM 000PYIOBaHUEM,
MIPEACTABIIATh PE3yJIbTaThl XUMHUECKOTO dKCIIEpUMEHTa B (hOpMe 3aIncu
YpaBHEHHUM COOTBETCTBYIOUIMX PEAKIUA U (HOPMYJIUPOBATH BBIBOJBI Ha
OCHOBE ATUX PE3YyJIbTATOB;

o C(hHOPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(GOpPMAIIUIO, MTOyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM
uH(pOpMaIIU, UHTEPHET U JIp.);

o C(hHOPMHUPOBAHHOCTh YMEHHH  COONIOAATh MpaBWIa  IKOJIOTHYECKU
11€J1€CO00pa3HOTO MOBEICHUS B OBITY U TPYIOBOU NEATETLHOCTH B IIENIAX
COXpPAaHEHHUSI CBOETO 3J0pPOBbS M OKPYXKAIOLIEW NPUPOJHOM CpEnpl,
0CO3HABaTh OMACHOCTh BO3/ICHCTBUS Ha )KUBBIC OPTaHU3MBbI OTIPEIETICHHBIX
OPTraHUYECKUX BEIIECTB, MOHUMAas cMbica nokazarens [1JIK, moscHsATh Ha
MpUMepax CHocoObl YMEHBIICHUS U MPEIOTBPAILCHUS HX BPEIHOTO
BO3/ICICTBUS HA OPraHK3M YEJIOBEKA;

o JJISl OOYUYAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTH 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHUSI BEIIECTB
U XUMHUYECKUX SIBJICHU;

o JUIS CJHENBbIX U CIHA00BUIANIUMX OOYyYArONIUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cHucTeMy oOo3HaueHuit JI. bpaitnsa s 3amucu
XUMUYECKUX (hOopMyI.

11-i kaace

[IpeameTHble pe3yibTaThl OCBOECHUS Kypca «OOmias U HEOpraHudecKask XUMUSDH»
OTPAXKAIOT:

o C(HOpMHUPOBAHHOCTh MPEACTABICHUNA: O XHUMHUYECKOH COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHUPA, POJIM XUMHUHU B TTO3HAHUU SIBJICHUI
npupoibl, B (POPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBHOM  TPAaMOTHOCTH,  HEOOXOIUMOW  JJii  pelIeHUs
MPaKTUUYECKUX 3a7ad M OKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBbIO U PUPOJIHOU CPEE;

e BJIQJICHUE CHUCTEMOM XWUMHWYECKHX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TTOHATHS (XUMHUYECKHUM 3JIEMEHT, aTOM, U30TOII, S-, P-
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, d- ayeKTpoHHBIE OPOWTAIM aTOMOB, MOH, MOJICKYJIa, MOJIb, MOJIIPHBIN
00beM, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl CBS3b (KOBaJICHTHAs, HIOHHAs, METAJUTMYECKasi, BOJOPOIHAS ),
KpUCTAJNIMYECKAs] pElIeTKa, THUIIbl XUMHUYECKUX PEakKluil, pacTBOp,
ANEKTPOIUTBI,  HEIJIEKTPOIUTHI, AIEKTPOIUTHUYECKAS  IUCCOLMALUSA,
OKHCIIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOM  pEaKIuu,
XUMHUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUS DIEKTPOIUTUYECKON
aucconuannu, nepuoandecknii  3akoH .M. MengeneeBa, 3akoH
COXpPaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILCHUS YHEPTUU
MPU XUMHUYECKUX PEaKIUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3BIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHUA, JIekKAIME B OCHOBE MOHUMAHMS
MPUYMHHOCTA W CUCTEMHOCTH XHMHYECKHUX SIBJICHHUH, (haKTOJOTUYECKUE
CBEICHHMS O CBOWCTBaxX, COCTaBe, TIOJYyYEeHUH U 0OE30MacHOM
UCIOJIb30BAaHUU BAXXHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY U
NPAKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

o C(OPMUPOBAHHOCTh YMEHUMN BBIABISATH XapaKTEPHbIC MPU3HAKU MOHITHIH,
YCTaHABIMBaTh WX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE
MOHSATHUS MPU ONMCAHUU HEOPTaHUUECKUX BEIIECTB U UX MPEBPALLICHUI;

o Cc(hHOPMUPOBAHHOCTHh YMEHUN HCIIOIH30BATh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHHsI (OPMYJI BEIIECTB U ypaBHEHUN XUMHUECKHX PEaKIIUid,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanibHble Ha3BaHUs
OT/ICJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM ras3, yrieKUCibld ras,
aMMMaK, raiieHas U3BeCTh, HETallleHas] U3BECTh, MUThEBAs COJA, MUPUT U
p.);

o Cc(OpMHUPOBAHHOCTHL YMEHUN OMNPENENATh BAJICHTHOCTh U  CTEICHb
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa,
BUJT XUMUYECKOW CBsi3W (KOBAJICHTHAsl, WOHHAs, MeETaJTHYecKas,
BOJOPOJIHA) B  COCAMHEHUSAX, TUI KPUCTAUIMUYECKOW  PEIIeTKU
KOHKPETHOTO BEILIECTBA (aToMHas, MOJIEKYJISIpHAas, WMOHHAs,
METAJUIMYECKAs), XapaKTep Cpelibl B BOJAHBIX PACTBOPAX HEOPTraHMUYECKUX
COCJMHECHUI;

e c(hOpMUPOBAHHOCTH YMEHHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNPEACICHHOMY
KJIacCy/Tpymnie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJIBI 1 HEMETaJUTbI,
OKCHU/JIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIEC TUAPOKCHUIBI, COJIH);

o Cc(HhOpMHUPOBAHHOCTH YMEHUN PACKPHIBATH CMBICT MEPUOJAMUYECKOTO 3aKOHA
JI.1. MeHnneneeBa W JOEMOHCTPHUPOBATH €0 CHCTEMATHU3UPYIOLIYIO,
O0OBSICHUTEIBLHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

o Cc(hOpMHPOBAHHOCThL YMEHUM XapaKTEpHU30BaTh DJICKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 37eMeHTOB 1—4 nepuonos Ilepuoandeckoi cucteMbl
XuMH4eckux 3emMenToB J[.M. MenneneeBa, HCIOIb3ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTANH», <«IHEPTEeTUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH HW3MEHEHHS] CBOWCTB XHUMHUYECKHX DJIEMEHTOB U UX
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COCAMHEHNH 10 ImepuojgaM M rpynnam llepuonnueckon cuCTEMBI
xumudeckux snemenToB .M. Menneneena;

o c(hopMHPOBAHHOCTL YMEHHH XapaKTepu3oBaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKUE CBOWCTBA HEOPraHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB,
NOJATBEPXKAaTh  CYIIECTBOBAaHME  TEHETHMYECKOW  CBSI3M  MEXKIY
HEOpraHUYEeCKUMU BEIIECTBAMHU C MOMOIIIBIO ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIUH;

o CHOPMUPOBAHHOCTh YMEHHUS KIACCHPHUIIMPOBATH XUMHUECKHUE PEAKIIUU 110
pazIMYHBIM TNpU3HAaKaM (YUCIYy M COCTaBYy pEarupyrolluXx BEIIECTB,
TerIoBOoMY 3P GEeKTy peakiuu, HU3MEHEHUI0 CTENeHEeH OKHUCICHHS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YUACTHIO KaTaau3aTopa);

o CHOPMUPOBAHHOCTH YMEHHUHN COCTABIIATH YPAaBHEHUS PEAKIUN Pa3TUUHBIX
THUIIOB, TMOJIHBIE M COKPAILEHHBIE YPAaBHEHHs PEaKIMil HOHHOIO OOMEHa,
YUUTBIBAS YCJIOBHS, PU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA;

o CPOPMUPOBAHHOCTb YMEHUH NPOBOJUTH pEAKUUH, MOATBEPKAAIOIINE
KayeCTBEHHbIH  COCTaB  pa3IMYHBIX  HEOPraHMYECKHX  BEILECTB,
pacrno3HaBaTh OIBITHBIM IIyTEM HWOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOopax HEOPraHUYECKUX BEIIECTB;

o CPOPMHUPOBAHHOCTb YMEHHMHM PACKPBIBATh CYIIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi MOCPEICTBOM COCTaBICHUS 3JIEKTPOHHOTO
OaJlaHca ATUX pEeaKIIHii;

o C(hOPMHUPOBAHHOCTh YMEHHUA  OOBACHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peakluyd OT Pa3IW4YHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO pPAaBHOBECUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunuun Jle arense);

o Cc(hOPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaThb XHWMHUYECKHE IPOLIECCHI,
JeXalue B OCHOBE IPOMBIIIJIEHHOIO IMOJYY€HHUS CEPHOM KHUCIOTHI,
aMMHuaka, a TakXke C(OPMUPOBAHHOCTh NPEACTaBICHUM 00 oOumx
Hay4YHBIX TPUHIMUIAX M SKOJIOTMYECKUX MpoljemMax XHUMHUYECKOTO
POU3BO/ICTBA;

o C(HOPMUPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYUCIICHUS C HCIIOJIb30BAHUEM
HOHATHS «MaccOBas J10JI BEUIECTBA B PACTBOPE», 00ObEMHBIX OTHOILIEHUMN
ra3oB IPU XUMHUECKHX PEaKIUsIX, MacChl BEIIECTBA UM 00beMa ra30B MO
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce€ WM O0bEeMYy OIHOTO U3
YYAaCTBYIOIIMX B PEAKLUMUH BEIIECTB, TEIUIOBOro 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MACChI BEIIECTB, IPEBPAILECHUS U COXPAHEHUS
SHEPTUH;

o C(hOPMUPOBAHHOCTh yMEHUH  COOJIOJATh  MpaBuia  MOJb30BaHUS
XUMHUYECKOH MOCY101 1 TaOOpaTOPHBIM 000PYIOBAHUEM, a TAK)KE MPABHUIIA
oOpallleHusi C BeUIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSMHU IIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIIBITOB;

o C(hHOPMHUPOBAHHOCTh YMEHHMM IIJIAHUPOBATH W BBIMOJIHATH XUMHUYECKHMA
SKCIIEPUMEHT (pa3joXKeHHe TNepoKCcHIa BOAOpPOJa B MPUCYTCTBUU
KaTajin3aTopa, ONPEIEICHUE CPEAbl PAaCTBOPOB BELIECTB C MOMOLIBIO
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YHHUBEPCATHLHOTO MHAUKATOPA, BIUSIHUE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh
XMUMUYECKON peakiuy, peakiiuy HOHHOro 0OMeHa, KayeCTBEHHbIE PEaKLIUU
Ha cynbdat-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, pEIIeHNE
AKCIEPUMEHTAIBHBIX 33734 1o Temam «Metamwibs» u «Hemeramis») B
COOTBETCTBUHU C NpaBUIAMHU TEXHHUKH O€30MaCHOCTU MpH OOpaIleHUH C
BEIIECTBAMH W JIJAOOpAaTOpHBIM  OOOPYIOBAaHUEM,  MPEICTABIATH
pe3yabTaThl XUMHUECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOIINUX PEAKINI U (HOPMYIUPOBATh BHIBOJBI HA OCHOBE ITHUX
pe3yNbTaTOB;

o CHOPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIM3UPOBATH XMMHUYECKYIO
uH(pOpPMAIINIO, OTYYaeMyI0 U3 pa3HbIX UCTOUYHUKOB (CPEICTBA MacCOBOM
KOMMYHHKAIH, UHTEPHET U JIp.);

o CHOPMUPOBAHHOCTH yMEHMH COONIOAATh TMpaBuUia  IKOJIOTHUECKU
1es1eco00pa3HoOro MOBEACHUS B ObITY U TPYAOBOW AEATEIBHOCTU B IIEISAX
COXPAaHEHHUSI CBOEr0 3JI0pOBbS M OKpY’KaIoLIEH MPUPOIHON Cpenbl,
OCO3HAaBATh OMACHOCTb BO3JCHCTBHSI HA )KUBbIE OpraHU3MBbI ONIPEAEIEHHBIX
BEIIECTB, MOHMMas cmbica nokazarens IIJIK, moscHATH Ha mnpumepax
CHOCOOBI YMEHBIICHUS U PEJOTBPALICHHUS] UX BPEIHOTO BO3JECHCTBUS Ha
OpraHM3M YEJIOBEKa;

o JJIs 00YYAIOIIMUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbsI: YMEHUE
MPUMEHSTH 3HAHHsI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMHUYECKUX SIBICHUM;

o NS CHENBIX W CHAO0OBUIAMIMX OOYYArOMIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuid JI. Bpaitng gns 3anucu
XUMHUYECKUX POpMYJI.

Ilepeyenb (koaudukaTop) pacnpeaejeHHbIX @0 KJIaccaM MPOBepsieMbIX

TpedoBanmii K pesyabraram QOOII COO u 3/1eMeHTOB co/iepKaHus 10 XUMUM

10-i1 KIIACC

IIpoBepsiembie TpeOOBaHuA K pe3yiabTaTam ocBoeHust OOII

Kon
IIpoBepsieMble mnpeaMeTHble pe3yiabTarbl ocBoeHuss OOII
NpoBepsieMoro
COO
pe3yJjbTara
1 TeopeTndeckre OCHOBBI OPraHUYECKON XUMUU
CdopMupoBaHHOCTH MpEeACTaBICHUN 0 XAMUYECKOU
11 COCTAaBISIFOLIEN €CTECTBEHHOHAYYHOM KapTUHBI MHUpa, pPOJIU
XUMHM B TIO3HAHUM SBJICHUN TNpUPOAbl, B (POPMHUPOBAHUU
MBIIUIEHUSI M KYJbTYpPbl JIMYHOCTH, €€ (DYHKUHOHAIBHOM
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IPaMOTHOCTH, HEOOXOAUMOM JJIsl pellIeHUs MPaKTUYECKUX 3a7a4
Y DKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO
U IPUPOAHOMN cpeie

1.2

Bnanenue cuctemMoil XUMUYECKUX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIIe  MOHATHS  (MOJEKyJia,  BaJ€HTHOCTb,
AIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00BEM, YTIIEpOIHBIMI
CKeJeT, QyHKIMOHAIbHAS TPYIINa, paJAuKall, U30MEpHsi, U30MEPHI,
TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOAOPO/Ibl, KHUCIOPOI- U
a30TcoiepXkKalllie  COCIUHEHUs, OWOJIOTUYECKH  aAKTUBHBIE
BEIECTBA (YIJIEBOABI, JKUPBI, OEIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHU);
TEOPHUH U 3aKOHBI (TEOPHUSI XUMHUECKOTO CTPOECHUSI OPTaHUYECKUX
BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XUMUH, (PAKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBE,
NOJIy4eHUM U 0€30IaCHOM  HCIOJb30BAHUM  BAKHEUIIUX
HEOPraHWYECKUX M OpPraHMYeCKHX BEUIECTB B OBITY W
MPaKTUYECKOH JAESITEIIbHOCTH YeJIOBEKa

1.3

CpopMUpOBaHHOCTH, YMEHUM BBISIBIIATH XapaKTEPHbIE MPU3HAKU
IIOHATUM, YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME MOHATHS IIPU ONIMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIEHAN OPraHUYECKUX COCAUHECHUN

1.4

chOpMUPOBAHHOCTh ~YMEHHUH  HCIOJIb30BaTh  XUMHUUYECKYIO
CUMBOJIUKY IJI1 COCTaBJIEHHUS MOJIEKYJAPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOH, COKpaIIEHHOI) POpMYJT OpraHUYECKUX BEIIECTB U
YPaBHEHUI XWMHYECKHUX PpPEAKUUM, W3rOTaBIMBaTh MOJAEIH
MOJIEKYJ OpPraHMYECKUX BEIIECTB ISl WIUIIOCTPALMU  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

CdhopmupoBaHHOCT, YMEHUW YCTaHABIMBATh MPUHAIICKHOCTD
U3YYEHHBIX OPTraHUYECKUX BELIECTB 10 UX COCTAaBY U CTPOCHUIO K
onpeeIéHHOMY Kjaccy (rpymre) COeIUHEHUH (yriIeBOJAOPOIbL,
KHUCIIOPOJT u a30TcoJeprKaIIne COCIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS), JaBaThb WM Ha3BaHMsS IO
cuctematudyeckoit Homenkiarype (IUPAC)

1.5

CpopMUPOBaAaHHOCTh YMEHHUS OMNPEACISATh BUIbI XUMHYECKOU
CBSI3U B OPraHUYECKHUX COECUHEHUSIX (OJUHAPHBIE U KPATHBHIE)
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1.6

ChopMHpOBaHHOCTh YMEHHSI MPUMEHSTH: IOJIOKEHUS TEOPUU
CTpoeHus1 opraHudeckux BemectB A.M. byrneposa mis
OOBSICHEHMSI 3aBUCUMOCTHU CBOICTB BEIIECTB OT HUX COCTaBa M
CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB

Yraesonopoasl. Kucnoponconepxkamme # a30TCOAECpXKALIUE
OpraHUYECKue COeAUHEHUS. BEICOKOMONEKYISIPHBIE COCTMHEHUS

2.1

CdhopmupoBaHHOCTH YMEHUI IPUBOIUTH TPUBUAIBHBIC Ha3BaAHHUS
OTHEJIbHBIX OpPraHMYECKUX BELIECTB (ITWIEH, MPOIMMIIEH,
alleTUJICH, STUJICHIJIMKOJb, TIHMIEPUH, (peHon, dopmampaerus,
alleTaNbJeTu], MypaBbUHas KHUCJIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TII0K03a, (PpyKTO3a,
KpaxmaJi, LeJUTI0JI03a, TIIUIIHH)

2.2

ChopMHpOBAaHHOCT, ~ YMEHHMM  XapaKTepU30BaTh  COCTaB,
CTpoeHHE, (U3NYECKHE W XUMHUUYECKHE CBOMCTBA THITMYHBIX
MPEACTaBUTEIICH DPA3IMYHBIX KIIACCOB OPraHUYECKUX BEIICCTB
(MeTaH, 9TaH, ATWJICH, MPONMWJEH, ameTWiIeH, OyraaueH-1,3,
MeTuI0yTaaueH-1,3, 6eH30J1, METaHOJI, dTAHOJI, ATHJICHTIINKOJb,
rmnepuH, ¢GEHoJN, aleTalnbAeTH, MypaBbHHAsS W YKCYCHas
KHCJIOTBI, TJIFOKO3a, Kpaxmals, IIeJUII0I03a, aMHHOYKCyCHas
KHCJIOTA)

2.3

CdopMupOBaHHOCTh YMEHHUS WIUTIOCTPUPOBATH TE€HETUYECKYIO
CBSA3b MEXy TUIIMYHBIMU ITPEACTABUTEISIMU PA3IIMYHBIX KJIACCOB
OpPTraHWYECKUX BELIECTB YPAaBHEHUSMH COOTBETCTBYIOIIHNX
XUMHUYECKHUX PEaKIMN ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYJT

2.4

ChopMupoBaHHOCTh YMEHHS XapaKTEPHU30BaTh HUCTOYHHUKHU
YTAEBOJAOPOAHOTO ChIphsi (HEDTh, TPHUPOAHBIA Ta3, Yrojb),
CIOCOOBI WX TIEpepadOTKM W MPAKTHYECKOE MPUMEHEHHE
MPOYKTOB MIEPepadOTKH

XUMHUS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh yMEHUW BIAJAETh CHUCTEMOW 3HaHUN 00
OCHOBHBIX METOJaX HAy4YHOTO ITO3HAHMS, HCIIONB3yEMbIX B
XUMUU TIPpU  HM3YYCHUH BEMIECTB M XUMHUYECKHX SIBICHHM
(HabsrozieHue, W3MEpeHHe, OKCIEPUMEHT, MOJICIUPOBAHNE),
WCITIOJIb30BAaTh CUCTEMHBIC XUMUYECKUE 3HAHWS JJISl TPUHSTHS
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pCH_ICHI/Iﬁ B KOHKPCTHBIX XH3HCHHBLIX CHTYyallUAX, CBA3AHHLIX C
BCUICCTBAMU U UX IPUMCHCHUCM

3.2

CdopmMupoBaHHOCTh YMEHUN COOJIIOIATH MPABHIIA TTOJIH30BAHUS
XAMHYECKON TOCy/Ioil W 1abopaTopHBIM O0OpyIOBaHUEM, a
TaK)Ke TpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMUA TI0 BBITTOJTHEHUIO J1a00OPATOPHBIX XHUMHYECKUX
OTIBITOB

3.3

ChopMupoBaHHOCT YMEHHUM IUIAHUPOBaTh M BBIMOJHATH
XUMUYECKANA  SKCHEPUMEHT  (IPEBpALLIECHHUS  OpPraHUYECKUX
BEILIECTB NP HArpeBaHHM, MOJYUCHUE ITUIICHA U U3YYEHHUE €O
CBOMCTB, KAQ4YE€CTBEHHBIC PEAKIMU OPraHUYECKUX BEILECTB,
JeHaTypauus O€JKOB TIpU HArpeBaHWM, LBETHBIE PEAKIHUH
OENIKOB) B COOTBETCTBHM C IPABHJIAMU TEXHUKU OE€30MACHOCTH
npy  oOpalieHMdM C  BEIIECTBaMH U J1aDOPATOPHBIM
00OpylOBaHUEM; MPEACTABIATH PE3YIAbTaThl XUMHUYECKOTO
HKCIIEPUMEHTa B (pOopME 3alUCH YpPaBHEHHUU COOTBETCTBYIOLIUX
peakuuii u GopMyIMpoBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTaTOB

3.4

CdopMupoBaHHOCT yMEHUH MPOBOAHWTH BBIYUCICHHUS 10
XUMHYECKUM ypaBHEHHUsIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEILECTBA WJIM TMPOAYKTA PEAKUUHU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MCXOAHBIX BELIECTB WUIIH
POIYKTOB PEAKIUN)

3.5

ChopMupoBaHHOCT yMEHUM KPUTHYECKH  AHAIM3UPOBATH
XUMHUYECKYI0  MH(OpMalMI0, IMOJIydyaeMyl M3  pa3HbIX
MCTOYHUKOB (CpelicTBa MaccoBOM nHpopmaruu, cetb IHTepHeT u

Apyrue)

3.6

CdopMupoBaHHOCTH YMEHUN COOTIOATH MTPaBUJIa SKOJIOTHUYECKU
11€JI€CO00Pa3HOTO MOBEJCHUS B OBITY U TPYIOBOU JEATEIHLHOCTH
B LEAX COXPAaHEHUS CBOETO 3J0pOBbS M  OKPYKAKOLIEH
MPUPOTHOM CpEJbl, OCO3HABaTh OIIACHOCTh BO3JACHUCTBHUS Ha
JKUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHumasi cmbicn nokazatenss [IJIK (mpenensHO pomycTuMoit
KOHIICHTpPAIUH ), IOSICHATH Ha IPUMEPAX CIIOCOObI YMEHBINIEHUS U
MPEIOTBPAIICHUS WX BPEIHOrO BO3JCUCTBUS HAa OpraHu3M
YenoBeEKa

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA
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Kon

IIpoBepsieMble 3J1eMEHThI COleP:KAHUSA

TCOpCTI/I‘lCCKHe OCHOBBI OpFaHquCKOﬁ XUMHUHN

1.1

[IpenMer opraHMYEeCKOW XHMHUH: €€ BO3HHMKHOBEHHE, Pa3BUTHE U
3HAYEHHE B MOJYYEHUH HOBBIX BEIIECTB M MaTEpUANIOB. Teopusd
CTPOEHHUSI OpraHudyeckux coeauHeHud A.M. byrtinepoBa, eé
OCHOBHBIE MOJIOKECHUS

1.2

CtpykTypHble (OpPMYIIBI OpPraHUYECKHX BemiecTB. [ omomorus,
U30Mepusl. XMMUYECKasi CBSI3b B OPraHUYECKUX COCAUHECHUAX —
OJIMHAapHBIE U KpaTHbIe cBs3u. [IpencraBieHue o kiaccuukanuu
OPraHUYECKUX BEIIECTB

1.3

HoMenknaTypa opraHM4ecKuX COCIUHEHMM (cucTeMaThueckas) u
TPUBUAJIBHBIE HA3BAHUS BAXHEHIIMX IIPEICTABUTEIEH KJIACCOB
OPTraHUYECKUX BEIIIECTB

YrneBoaopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH 1 3TaH
- IPOCTENIINE IPEICTABUTENN ATKAHOB: (PU3NYECKUE U XUMHUECKHE
CBOMCTBa (pE€akUuu 3aMEIICHUs M TOPEHHUS), HAXOXKICHUE B
IIPUPOJE, MOTYYEHNUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUWA psAn. DTUJIEH H
MPONWJICH — MPOCTEHIIINE MPEACTAaBUTENN aTKEHOB: (PU3UYECKUE U
XUMHUUYECKHE CBOMCTBA (peaKUy THIPUPOBAHMUS, TAJIOTEHUPOBAHUSI,
TUApaTaliy, OKHUCICHUS W TOJMMEpPHU3AlNK), TOJNYYCHHE U
MPUMEHECHUE

2.3

Ankaauensl: OytaaueH-1,3 u wmetwnOyrtaauen-1,3: cTpoeHue,
BOKHEUINE XMUMHYECKHUE CBOMCTBA (peakius MOJIMMEpU3AIINN).
[Tomy4yeHre CUHTETUYECKOTO KaydyyKa U PE3UHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUHN Psijl.
ALleTWIEH — TMPOCTEHIINNA TMPEIACTABUTENIb AJIKHHOB: COCTaB,
CTpoeHue, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (peakiuu
TUAPUPOBAHUS,  TaJOTCHUPOBAHUS, TUJpaTallid, TOPEHUsA),
MOJyYEHUE U IPUMEHEHUE

29




2.5

Apenbl. benzon: cocrtaB, cTpoeHue, GU3HUECKME M XUMUYECKUE
CBOMCTBA (pEaKUUU TAJIOTEHUPOBAHUS U HUTPOBAHMS), MOTYYEHUE
U TnpuMeHeHue. Toiyosl: COCTaB, CTpO€HUE, (PU3NYECKHEe U
XUMHUYECKHE CBOMCTBA (PEaKlMK raJloreHUPOBAHUS 1 HUTPOBAHMUS ),
NOJIy4YeHUE U MpUMEHEHUEe. TOKCHUYHOCTh apeHoB. | 'eHeTnyeckas
CBS3b MEXK]Y YIJIEBOAOPOJAAMH, MPUHAIJIEKANMMU K PA3JIMYHBIM
KJlaccam

2.6

[IpuponHble HCTOYHUKH YIJIEBOAOPOAOB. lIpupomubii raz u
nomnyTHble HeQTsHbIE Ta3bl. HeTh 1 e€ npoucxoxaenue. CrnocoOsl
nepepaboTKu  HEPTH: NEpEeroHKa, KPEKUHI  (TEpMHUYECKUH,
KaTajguTuueckuit), nuponus. [IpoaykTsl mepepaboTku HedTH, UX
IPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIN yrois u
IPOJYKTHI €ro NepepadoTKu

Kucnopoaconepxaiiye opraHu4ecKre COeqUHEHUs

3.1

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOJ U 3TaHON: CTPOCHHUE,
¢uznyeckue M XHMMUYECKHE CBOMCTBA (PEAaKIUH C aKTHUBHBIMU
MeTaJUlaMH, FaJlOT€HOBOJIOPOJaMHU,  TOPEHHUE),  NPUMEHEHHE.
BonmoponHsle CBSI3MW MEXIy MOJIEKYJaMu COupToB. JlelicTBue
METaHOJIa M 3TaHOJA Ha OPraHu3M 4YeloBeka. MHOroaToOMHbIE
COUPTHl. DTWICHIVIMKOJIb U TJIMLEPUH: CTPOEHUE, (PU3UUYECKUE U
XMMHUYECKHE CBOMCTBAa  (B3aMMOJAEWCTBHE CO  HIEJIIOYHBIMU
MeTajUlaMH, KaueCTBEHHAsl peaklMsi HAa MHOTOATOMHBIE CIIMPTHI).
[elictBue Ha opraHu3Mm uyenoBeka. lIpuMeHeHuwe rmiepuHa U
TUJICHIJIUKOJIS

3.2

deHou: CTPOCHUE MOJICKYIIBI, PU3NYECKUE M XUMUYSCKUE CBOMCTBRA.
Tokcuunocth penona. [Ipumenenue penona

3.3

Anbaeruapl 1 KeTOHbl. DOpMaNIbAECTU, allE€TaIbJICTH/l: CTPOCHHUE,
buznueckue M XMMHYECKHE CBOWCTBA (PEaklMyd OKHUCICHHS U
BOCCTAHOBJICHHS, KA4eCTBCHHBIC pEAKIMH), TOJYYCHHE U
pUMEHEHUE

3.4

OmHOOCHOBHBIE TIPEIeTbHBIE KApOOHOBBIC KUCIOTH. MypaBbuHas
YKCyCHasi KHCIIOTBI: CTpPOCHHE, (U3UYECKUE U XHUMHUYCCKHC
CBOMCTBa (CBOMCTBA, OOIIME [JIs Kjacca KHUCIOT, peaKius
sTepuduKanum), mMoiydeHue u nupumeHeHue. CreapuHOBas u
OJIEMHOBAasT KHCIIOTHI KaK IPEICTABUTEIN BBICIINX KapOOHOBBIX
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KHUCJIOT. MblJIa KaK COJIU BBICIIUX KAPOOHOBBIX KUCJIOT, KX MOIOIIIEE
nercTBUe

3.5

Crnoxuple 3(QuUpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHCIOT.
I'maponn3  cinoxHbelx  3¢upoB. Kupel. ['maponus  Kupos.
[Ipumenenue xKupoB. bronornyeckas poJib ) KUPOB

3.6

VYrineBoasl: cocTaB, KiacCU(pUKAIUS YTIAEBOAOB (MOHO-, OU- H
nonucaxapunabl). [J0ko3a —  OpoCTeMIIMIT  MOHOCAXapu/:
OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHE U XUMHUYECKHE
cBOMcTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), okucnenue
aMMUa4YHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBieHue,
OpO’XKEHHE TJIOKO3bl), HAXOXKJIECHHE B NPUPOJE, INPUMEHEHHUE,
ouonornyeckas posb. Dotocunre3. Dpykroza Kak H30MEp
roKo3el. Kpaxman W 1eiunonio3a Kak OPUPOJHBIE MOJIUMEPBI.
Crpoenue kpaxmana M UEUII0JI03bl. DU3HUECKUE U XUMUYECKUE
CBOICTBa Kpaxmaia (TUApPOJIN3, KAYeCTBEHHAs PEaKUs C UOJAO0M)

A30Tco,uep>1<amne OpPraHU4CcCKUC COCANHCHU A

4.1

AMMHOKHUCIOTHI Kak aM(OTEpHbIE OPraHUYECKHE COCIUHEHUS.
du3nYecKue U XMMUYECKUE CBOMCTBA aMHUHOKHUCIIOT (Ha MpuUMepe
INIMIUHA). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lentu bt

4.2

benku Kak TOpPUPOIHBIE BBICOKOMOJIEKYJIAPHBIE COCIMHEHUS.
[lepBuyHasi, BTOpUYHAs M TPETHUYHAs CTPYKTypa OEJKOB.
XUMHYECKME  CBOMCTBA  OEJKOB: TMAPOJNU3,  JI€HATypalus,
KayeCTBEHHbIE PEaKIMH Ha OENKU

BBICOKOMOJIEKYIISIPHBIE COEIUHEHUS

5.1

OCHOBHBIC TIOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COCIUHECHHUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPHU3ALINH,
cpenHsisi MoJekyjsipHas wmacca. (OCHOBHBIE METONIBI CHHTE3a
BBICOKOMOJICKYJIIPHBIX ~ COEAUHEHUM - TOJIUMEpHu3alus U
MOJIMKOHICH CalIHsI

5.2

OKCHEpUMEHTAJIBHBIE ~ METOABl  M3Y4YEHUS BEIIECTB W  HX
NpeBpallleHuii: O3HaKOMJIEHHME C oOpa3laMu MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. IlomyueHue
CUHTETUYECKOr0 Kay4yyKa U PE3UHBI
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11-i1 KIIACC

IIpoBepsiemble TpeOOBaHus K pe3yiabTaraMm ocBoenuss OOIIL

Kon
MpoBEPsAEMOT0
pe3yjabTaTa

IIpoBepsieMble mnpeaMeTHble pe3yiabTarbl ocBoeHusi OOII
COO

1

Teopernueckre OCHOBBI XUMHUH

1.1

Brnangenune cucremMonl XMMHYECKHX 3HAHWUW, KOTOPAs BKIIOYAET:
OCHOBOTIOJIAraloIIMe TIMOHATHS (XUMHYECKUM DJIEMEHT, aToM,
9JIEKTPOHHAsE 000JI0YKa aToma, S-, p-, 0-3JCeKTpOHHBIE OpOUTAIN
aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJIApHasT ~ Macca, MOJISIpPHBIA  OOBEM,
KpUCTAJUTMYECKasi pEmIETKa, THUIBl XUMUYECKUX peaKIui
(OKHCIUTENBEHO-BOCCTAHOBUTEIIBHBIE, IK30- U SHJOTEPMUUYECKUE,
peakuuy  HMOHHOro  OOMEHa),  pacTBOp,  DJIEKTPOJIMTHI,
HEBJIEKTPOJIUTHI, AIEKTPOIUTHIECKAS JUCCOLUALINS, OKUCIIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW PEAKIINU, XUMHUUYECKOE
paBHOBECHE); TECOPUM W 3aKOHBI (TEOPUS DIEKTPOIUTUUYECKOU
nuccounannu, Ilepuonnueckuu 3akon .M. MenneneeBa, 3aKoH
COXpPAHEHHSI MacChl), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUN S3BIK
XUMHUH, (AKTOJOTUYECKUE CBEIACHUS O CBOWCTBAaX, COCTaBe,
MOJIY4CHUM U O€30IaCHOM  HCTIOJIb30BAHUM  BAYKHEUIITUX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU AEATETbHOCTH
YyeJoBeKa

1.2

CdopmupoBaHHOCTH YMEHUU BBISIBJISITD XapaKTepHbIE
MPU3HAKKA U B3aMMOCBSI3b M3YYEHHBIX TOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME MOHATHUS IIPU ONIMCAHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKHX BEIIECTB M UX MPEBPALCHUMN; BBISBISThH
B3aUMOCBSI3b ~ XMMHUYECKUX 3HAHUU C  TOHIATUAMU U
MIPEJCTABJICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Biianenue OCHOBHBIMU METOZaMU HAYYHOT'O ITO3HAHUS BELECTB U
XUMUYECKUX SIBJICHUN (HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT,
MO/ICJIUPOBAHKE)

1.4

ChopmupoBaHHOCTh yMEHUW OMpENEIsITh BaJICHTHOCTh U
CTENIEHb OKHUCJICHUS XUMHYECKHX JJIEMEHTOB B COCJIMHEHMSIX
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Pa3IM4HOro CoCTaBa, BHU[ XUMHYECKOM CBSI3HU (KOBaJ'IeHTHa}I,
HOHHAasA, MCTAJJIMYCCKa:d, BOI{OpOI[HaSI) B COCAMHCHHAX, THII
KpHCT&J’IJ’IH‘ICCKOﬁ peﬂléTKI/I KOHKPCTHOI'O BCHICCTBA (aTOMHaﬂ,
MOJICKYJIAApHAA, HOHHAA, MCTaJIJ'IHIIGCKaH)

ChopMHupOBaHHOCT, YMEHUU OMPEACNAThH XapaKTep Cpeabl B

1.5 N
BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUN
CdhopmupoBaHHOCTh YMEHUSI KIAaCCHU(PHUIMPOBATH XUMHUYECKHE
peakuuMu 1O pa3iMyYHbIM MpU3HAKaM (YUCIy U COCTaBY
1.6 pearupyromux BEIIeCTB, TEIIOBOMY d(ddexTy peakuuwu,
U3MEHEHUIO CTENEHEH OKUCIEHHSI AJIEMEHTOB, OOPAaTHUMOCTH
peaKkIuu, y4acTHIO KaTaliu3aTropa)
CdopMupoBaHHOCTh YMEHHMI COCTABIISATh YPAaBHEHHS peaKUuid
17 Pa3JINYHBIX TUIIOB, IOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIUI
' MOHHOTO OOMEHA, yYUTHIBAsI YCIOBUS, IPU KOTOPBIX ATH PEAKIUU
UIYyT 10 KOHIIA
CdopmMupoBaHHOCTH YMEHHU IIPOBOJUTH peakuuy,
NOATBEP)KIAIOIIME  KA4eCTBEHHBIM  COCTAaB  Pa3JIMYHBIX
1.8 HEOPTraHWYECKUX BEILIECTB, pPACIIO3HABATH OIBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaXx HEOPraHUYECKUX
BEILIECTB
CdopmupoBaHHOCTH YMEHHU pPacKpbIBaTh CYLIHOCTb
1.9 OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX  PEAKIMl  MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OajaHca ITHX PEeaKIHii
110 CdopMupoBaHHOCTH YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH
' XUMHUYECKON pEeaKUU OT Pa3IuyHbIX (PaKTOPOB
CdopMupoBaHHOCTh yMEHUH OOBSACHATH XapaKTEp CMELIEHUs
1.11 XUMHUYECKOTO PpPAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO
Boznerictus (nmpuHuui Jle [latense)
2 OO6m1ast 1 HeopraHU4ecKast XUMUs
21 CdopmupoBaHHOCTH yMEHUI pacKpbIBaTh CMBICTT

[Tepunonnueckoro 3akona /[.11. MenaeneeBa u 1eMOHCTPUPOBATH
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€ro CUCTEMATU3UPYIOLLYIO, O0OBACHUTEIIbHYIO U
MPOrHOCTHUYECKYIO (DYHKINU

2.2

ChopmMupoBaHHOCThP YMEHHM XapaKTEPU30BaTh dSJIECKTPOHHOE
CTPOCHHUE AaTOMOB XHMHUUYECKHX DJIEMEHTOB |—4 miepuoioB
[lepponnyeckoil CUCTEMBI XUMHYECKMX 3iemeHtoB .M.
MenyeneeBa, HUCHOIB3YS TOHATHS «S-, p-, d-3JIEKTpOHHBIE
opOuTaINy, «IHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMUYECKHUX JJIEMEHTOB U
MX COCIMHEHMN 10 mnepuoaaM u rpynnaMm llepuoanueckoi
CHUCTEMBI XUMHYECKUX dJieMeHTOB [[.11. MeHnaeneeBa

2.3

ChopmMupoBaHHOCTh yMEHUH XapaKTepU30BaTh (OMHCHIBATH)
o0IllMe XUMHUYECKHE CBOMCTBAa HEOPTaHUYECKUX BEIIECTB
pa3IMYHbBIX KJIACCOB, NOATBEPKAAThH CYIIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXK]y HEOPraHWYECKUMHU BEIIECTBAMU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIH

2.4

ChopMupoBaHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTD
HEOPTaHWYECKUX BEUIECTB IO WX COCTaBY K OMpENeIEHHOMY
KJ1accy (rpyrrne) coeMHeHuM (ITPOCThie BEIIECTBA - METAILIbI U
HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHUCJIOTBHI, aM{(OTepHbIC
TUAPOKCH/IBI, COJIH)

2.5

CpopMUPOBAaHHOCT, YMEHHMM  HUCIOIB30BaTh  XHUMHUYECKYIO
CUMBOJIUKY JJII COCTaBJICHUS (DOPMyN BEHIECTB M YpaBHEHUU
XAMUYECKUX  pPEaKIui, CHCTEMATHYECKYKD) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHUS OTICIIBHBIX HEOPTAHUYCCKUX
BemecTB (yrapHplid ra3, yIJIeKUCIBIM Ta3, aMMHuak, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUThEBAS COJA, TUPUT U APYTHUE)

2.6

ChopMUPOBaHHOCT, YMEHUN XapaKTepU30BaTh (OMHUCHIBATH)
o0lue XUMHUYECKHME CBOWCTBA HEOPTaHUYECKUX BEIIECTB
Pa3IMYHbBIX KJIaCCOB, MOATBEPKIAATh CYIIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKJy HEOPraHWYECKHMMHU BEUIECTBAMU C
MIOMOIIbI0 YPABHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI

2.7

ChopMUPOBAaHHOCT, YMEHHMH IIJIAHUPOBATH M BBHITIOJHSATH
XUMHUYECKUN IKCIIEPUMEHT (pasyioKeHHe MEPOKCHIa BOJAOPOIa B
MPUCYTCTBUM KATaIU3aTOpa, OMNPEAEIEHUE Cpeabl PACTBOPOB
BEIIECTB C IMOMOIIBIO YHUBEPCAJIBHOTO WHAUKATOPA, BIUSHUE
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pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOH peaklud,
peaxKuy HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKkiuu Ha cynbdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHE
IKCIEPUMEHTANbHBIX  3a7ad 1o TemaM «MeTtab»y U
«Hemerannel») B COOTBETCTBUM C TMpPaBWJIAMH TEXHHUKH
0e30macHOCTH MpHU 0OpalleHNH C BEIIeCTBAMHU U 1ab0paTOPHBIM
00Opy/lOBaHUEM; TPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO
IKCIIEPUMEHTa B (OpMe 3alMUCH YPaBHEHUU COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHPOBAThH BEIBOJBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTh YMEHHUN COOJIIOAATH MPABUIIA MTOJIb30BAHUS
XUMHUUYECKON Tocylod H JabopaTOpHBIM OOOpYyIOBaHUEM, a
TaK)Ke MpaBuia OOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIMSIMUA TO BBIMTOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX
ONBITOB

2.9

ChopMHupOoBaHHOCT, YMEHUN XapaKTepU30BaThb XUMHUYECKHUE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOIO IOJYy4eHUS
CEpHOM KHUCJIOThI, amMMHaKa, a Takxke C(HOPMUPOBAHHOCTh
npeacTaBieHUd 00  OoOUX  HAyyHbIX  [PUHLMNAX U
HKOJIOTUYECKUX MPOOIEMaxX XUMHUYECKOTO MPOU3BO/ICTBA

XUMUS U )KU3Hb. PacuéTsl

3.1

CdopmupoBaHHOCTH MPEJICTaBICHUI 0 XUMHUYECKOU
COCTAaBJISIFOIIEN E€CTECTBEHHOHAYYHOM KApPTUHBI MUpa, pOJIHU
XUMHUM B TIO3HAHWM SIBJIGHUM NpUPOAbl, B (HOPMUPOBAHUU
MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€ (yHKIHOHAILHOM
IPaMOTHOCTH, HEOOXOAMMOMN JJI PEIICHUs MPAKTUYECKUX 3aau
Y DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 37I0POBBIO
Y IPUPOJHOU CPEJE

3.2

ChopMupoBaHHOCTH yMEHUH  KPUTHYECKH  aHAIM3UPOBATH
XUMUYECKYI0 ~ HMH(POpPMAIMIO, TOJyd4aeMyl0 H3  Pa3HbIX
HUCTOYHUKOB  (CpeACTBA MacCOBOM KOMMYHHUKAIIUH, CEThb
HNutepHeT u npyrue)

3.3

CdopMupoBaHHOCTh YMEHHUN COOTIOJATh MTPAaBHIIA SKOJIOTHYECKU
1enecooOpa3sHoro  MOBEACHUST B OBITY HW  TPYIOBOH
NEATEIbHOCTH B LIENSAX COXPAHEHUsS CBOEro 3/I0POBb H
OKPYKAIOIIEW IPUPOJHON CPEBI
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Oco3HaBaTh OINACHOCTh BO3JCHCTBUS HA YKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX BEUIECTB, NMOHMMAas cmbica mokazarens I[IJIK,

3.4 MOSICHAT, ~ HAa  TPUMEpax  CIOCOOBl  YMEHBIICHUS U
NPEIOTBPAICHUSI WX BPEAHOTO BO3JACHCTBUS Ha OPTraHU3M
YeJioBeKa
ChopMupoBaHHOCTP YMEHHH TIPOBOJUTH  BBIYUCICHHS C
UCTIONIb30BaHUEM TOHITHS «MaccoBas JIOJII BEIIeCTBa B
pacTBOpe», OOBEMHBIX OTHOIMIEHWN Ta30B NPH XUMHUYECKUX
35 pEaKIusAX, Macchl BEIIECTBA WM 00BEMA Ta30B MO M3BECTHOMY

KOJIMYECTBY BELIECTBA, Macce€ WM OO0BEMY OJHOTO W3
YUYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOTO 3P eKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAaHEHUs MaCChl BELECTB, IIPEBPALLECHUS U
COXPAHEHHMS YHEPTUH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA

1

TeopeTnueckre OCHOBBI XUMHU

1.1

XHAMHUYECKHM 31EMEHT. ATOM. I1po aToMa, U30TOIBI. DIEKTPOHHAS
o0oJiouKa. DHEPreTUYECKUe YpPOBHHU, TMOAYPOBHH. ATOMHbBIE
opbutanu, s-, p-, d-amemeHTBl. OCOOEHHOCTH pacHpee/ICHUs
AJIEKTPOHOB MO OpOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX
NEepUoI0B. DJIEKTPOHHAS KOHPUrypalus aTOMOB

1.2

ITepuonnueckuit 3akoH u Ilepuonnueckass cucrema XUMHYECKHUX
anemeHToB /.M. MenneneeBa. CBsi3b NMEPUOAMYECKOTO 3aKOHA U
[lepuognyecko  CHCTEMBI  XUMHYECKHX  d3yieMeHToB  JI.U.
MengeneeBa C COBPEMEHHOM TEOpPUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XUMUYECKUX DJIEMEHTOB U
o0pa3zyeMbIX UMH TPOCTHIX M CJIOXHBIX BEIIECTB MO TPyMmaMm u
repuoiaMm. 3HaAYEHUE NEPUOANUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU

1.3

Ctpoenue BemiecTBa. XMMHUUYECKas CBSI3b. BBl XUMUUYECKOH CBSI3U
(KOBaJICHTHAs! HEMOJSIPHAS U MOJSPHAsl, UOHHAS, METAJUIMYECKas).
WNoubl: katwoHbl W  aHUOHBL. MexaHu3Mbl  OOpa3oBaHUs
KOBJICHTHOM XWMHYECKONW CBs3M (OOMEHHBII M JOHOPHO-
aKIenTopHblii). BomopoaHas cBs3b
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1.4

BaneHTHOCTE. 9JI€KTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHMCIICHUS

1.5

BemecTtBa MOJNEKYJISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BENIECTBA. T UMbl KPUCTATUTMYECKUX PEMIETOK.
3aBUCHUMOCTh CBOMCTBA BEHIECTB OT THMNA KPUCTAIUIMYECKOU
pem€tku. IloHsiTME O nHUCHEpCHBIX cucrtemax. VcThuHHBIE U
KOJUJIOUJHBIE pacTBOPBI. MaccoBast 10715 BEIIECTBA B PaCTBOPE

1.6

Knaccudukanus nHeopranumueckux coeauHeHuil. Homenkmarypa
HEOPraHUYECKUX BEIIECCTB

1.7

Xumnueckas peaknus. Kiaccudukaiys XMMUYECKUX peakiuil B
HEOPraHWYECKOW M OpPraHUYeCKOW XHUMHUH. 3aKOH COXpaHEHUS
MacCChl BELIECTB, 3A4KOH COXPAHEHUS U IMPEBPALICHUS SJHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

1.8

CKOpOoCTh peakuu, € 3aBUCUMOCTb OT Pa3JInYHbIX (DAKTOPOB

1.9

OOpatumble peakiMu. XHUMHUYECKOe paBHOBecHe. DakTopsl,
BIIMAIOIME HA COCTOSTHUE XUMHUYECKOro paBHoBecus. [Ipunmun Jle
[IlaTense

1.10

Onektponutuueckas — auccouuanus. CunbHble U cradble
anekTponuThl. Cpena BOJHBIX PAcTBOPOB BEMIECTB: KHCIas,
HEWTpalibHas, 1enoyHas. Peakiuu HOHHOTO 0OMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKnunun

Heoprannueckast xumust

2.1

Hewmeramnel. [lonoxenne HemeTtamwioB B [lepuoanueckoit cucreme
xuMuueckux aneMmeHtoB J[.M. MengeneeBa U 0COOEHHOCTH
cTpoeHusi  aroMoB. (Du3uyeckue  CBOWCTBA  HEMETAJLIOB.
AnoTpornusi HEeMETaIoB (Ha puMepe KUCIIopoa, cephl, pocdopa
U yrjiepoja)

2.2

XHUMUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIJIOB (TaJIOT€HOB, CEPHI,
azora, ¢pocdopa, yriepoja u KpeMHHUS ) U KX COSAMHEHUN (OKCUIOB,
KHCJIOPOJACOEPKAIIUX  KHUCJIOT, BOJOPOJHBIX  COEIHHEHHN).
[IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIUHEHUN
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Meramnbl. Tlomoxenue wmerammioB B llepuonnyeckon cucreme
xuMudeckux  anementoB J[.MI. MenneneeBa. OcoOeHHOCTH
2.3 CTPOEHHUS DJEKTPOHHBIX 000J0YeK aToMoOB MeTayioB. OOmiue
¢usnueckne  cpoiictBa  MmetaywioB.  CmjiaBel  METaJIOB.
DNEeKTPOXUMHYECKUI Pl HATPSHKEHUI METAIIOB

XHWMHUYECKUE CBOWCTBA BaKHEWIIMX METAUIOB (HATPUM, KaJHii,
KaJbI1il, MarHUi, aJIFOMUHHUNA, [UHK, XpPOM, JKEJIE€30, MEb) U UX

2.4 N
coenrHeHnid. O0mKe crocoObl MoaydyeHus MeTauioB. [Ipumenenue
METAaJUIOB B OBITY U TEXHUKE
55 ['eneTnueckas CBSI3b HEOPTAaHUYECKUX BEIIECTB, IPUHAIICKAILINX K
' pas3IMYHBIM KJIaccam
3 XVMHSI B )KU3HB

Pons xumum B 00ecniedeHHH 3KOJIOTUYECKOW, SHEPIeTUYECKON U
3.1 OUIIEBOM 0€30IacHOCTH, pPAa3BUTUM MeAulMHbL. [loHsTHEe O
HAay4YHBIX METOJIaX ITO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN

[IpeacraBnenus 00 OOIIMX HAYYHBIX MPUHLHUIIAX TPOMBIIUIEHHOTO
ITOJIYYEHHS] BAKHEMIIMX BEIIECTB. YEIOBEK B MHUPE BELIECTB U
MaTepHuaoB: BAOKHEHNIIINE CTPOUTEIIbHBIE MaTepuasl,

3.2 KOHCTPYKIIMOHHBIE ~MaTepuaybl, KpacKd, CTEKJIO, KepaMuKa,
MaTepHualIbl Ui 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaIbHbIE YA00pEHUS
XvUMHSI W 3JI0pOBbE  YEJIOBEKAa: TMPaBWIA  HCIOJIb30BAHUSA

33 JIEKapCTBEHHBIX [Ipenaparos, npaBuiIa 0€3011acHOTO

' UCIIOJIb30BaHUSl TpEnapaToB OBITOBOM XWMHUU B IOBCEAHEBHOMN
KUZHU

IIpoBepsiemblie Ha EI'D mo xumum tpedoBanus k pesyjabraram ocsoeHuss QOII

COO
Kon
IIpoBepsieMble Tpe0OBaHHMS K HMPeIMETHBIM Ppe3yJbTaTam
MPOBEPAEMOro
ocsoenust OOII COO
pe3yJbTara
1 Bnanenue cucteMor XUMAYECKUX 3HAHUHM, KOTOpas BKJIIOYAET:
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1.1

OCHOBOIOJIArarolUe MOHATHS (XMMUYECKUH 3JIEMEHT, aToM,
M30TOIBI, SJICKTPOHHAST 000JI0YKa aToma, S-, p-, 0-3JeKTpOHHBIE
opOUTaIN aTOMOB, OCHOBHOE M BO30YKJIEHHOE COCTOSTHUE aTOMa,
WOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENIEHb OKUCJIEHUS, XUMHYECKas CBA3b (G- U M-CBSI3b, KPATHBIE
CBSI3M), TMOpUAN3aLMs aTOMHBIX OpOuTallel, KpUCTAIIIMYECKast
peméTka, MoJib, MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, MOJSIpHAs
KOHLIEHTpalus, pacTBOPbl (MCTUHHBIE, TUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHAPAThI,  YIJIEPOJHBIN CKENEeT, (yHKIUOHAJIbHAS
rpynna, pajukai, U30Mepbl, CTPYKTypHas (opmyrna, nu3oMepus
(cTpykTypHas, TeoMeTpuueckass  (IMC-, TPaHCH30MEpHs),
TOMOJIOTMYECKHN DPsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- H
a30TCOAEpXkKAIIUe  COCIUHEHUs, OHOJIIOTMYECKH  aAKTUBHBIC
BellecTBa (YIJ€BOMABI, JKUPBI, OEJIKH), MOHOMEp, IOJIHUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIUHEHUS,
KPEKUHT,  PUPOPMHUHI,  THUNBl  XUMUYECKUX  PEaKIUil
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30- U HHIOTEPMUYECKUE,
peakIy HOHHOTO OOMEHA, TOMO- ¥ T€T€POreHHbIE, 00pATUMbIE U
HEOOpaTUMBbIE), PacTBOp,  BJEKTPOJMUTHI,  HEIJIEKTPOJIMTHI,
ANEKTPOJIUTHYECKAsE JIUCCOLMAIUs, CTENEeHb JAMCCOLMALINH,
OKHCJIUTEIIb, BOCCTAHOBUTEb, ANEKTPOIIN3, CKOPOCTb
XUMHUYECKOM pPEaKIMU, XUMAYECKOE PABHOBECHUE)

1.2

TEOPUU U 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUSI OPraHUYECKUX
BemectB  A.M. DbyrtimepoBa, Teopus IIEKTPOIUTHUYECKOU
nuccoumnanuu, I[lepuonnueckuit 3akon .M. MenneneeBa, 3aKoH
COXpPAHEHHSI MacCChl), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHHUS, JIEXKAIIME B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
COBPEMEHHBIC TIPEJCTABJICHUS O CTPOCHHM BEIIECTBA Ha
aTOMHOM, MOJICKYJISIPHOM M HAJAMOJIEKYJISIPHOM YPOBHSX

1.3

MMpCaACTaBJICHUA 0 MCXaHHN3Max XUMHYCCKHUX peaKquI,
TCPMOANHAMUYICCKUX H KHHCTHYCCKHX 3aKOHOMCPHOCTAX HX
IMPOTCKAaHUA, O XUMHWYCCKOM PAaBHOBCCHU, TUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/I‘-IeCKI/Ie CBCACHUA O CBOfICTBaX, COCTaBC, IMOJIYUYCHUHU U
0e30IMacCHOM HCITOJIb30BAHUHN BaKHEHIITNX HCOPraHUM4YCCKUX M
OpraHMYCCKHUX BCHICCTB B 6BITy u HpaKTH‘IeCKOﬁ ACATCIIBHOCTU
YCJIOBCKaA
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1.5

o0mre Hay4dHbIC MPUHIUIBI XUMHUYECKOTO TPOM3BOJACTBA (HA
puMepe MPOU3BOACTBA CEPHOM KHUCIIOTHI, aMMHAKa, METAHOJIA,
nepepadoTKy He(PTH)

CdopMupoBaHHOCTh YMEHUM BBISIBIIATD:

2.1

XapaKTEepHbIE TMPU3HAKK M B3aUMOCBS3b M3YUYEHHBIX MOHSATHUU,
MIPUMEHATH COOTBETCTBYIOIINE MOHSATHS MIPU ONMMCAHUH CTPOCHUS
M CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB U HX
MPEBpAILICHUN

2.2

B3aMMOCBSI3b ~ XUMUYECKUX  3HAHUM C  TOHATUSIMU |
NPEACTABICHUSIMU JIPYTUX NPEIMETOB Juisl 00jee OCO3HAHHOIO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTE€pUAIbHOTO €TMHCTBA
MHUpa

CdopMupoBaHHOCTH YMEHUS UCTIOJIb30BATD:

3.1

HAaMMCHOBAaHUs XHMHNYCCKUX COeI[I/IHeHI/Iﬁ MCKIYHAapOIAHOIrO
CO103a TGOpCTH‘-IGCKOﬁ )51 HpI/IKJ'IaI[HOI?I XUMHHN U TPHUBHUAJIBHBIC
HazBaHWA BCIICCTB, OTHOCAINIMXCA K HN3YYCHHBIM KJaCcCaM
OPTraHMYCCKUX U HCOPIraHNYCCKHUX CoeﬂHHCHHﬁ

3.2

XMMHYECKYI0  CHUMBOJHMKY  JJI1  COCTaBieHUs  (opmyin
HEOPTraHWYECKHUX BEIIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAIIEHHBIX M  CKENETHBhIX)  (opmyn
OpraHUYECKUX BEIIECTB

CdopmupoBaHHOCTHh YMEHUS KIIaCCUPHUITIPOBATD:

4.1

HEOPTaHMYECKUE  BEIIEeCTBa, CaMOCTOSTEIBLHO  BBIOHMpATh
OCHOBAaHMSI W KPHUTEPUU I KJIACCU(PHUKANMK H3YIaeMBbIX
XUMHUYECKUX 00OBEKTOB

4.2

OpraHUYECKHUE BEIIESCTBA, CAMOCTOSITCIIBHO BEIOMPATh OCHOBAHUS
U KPHUTEPHUH JUIS KIACCU(PUKALMKA HM3ydaeMbIX XHMHYCCKUX
00BEKTOB

4.3

M0 pa3IMYHbIM MpU3HAKaM (YHUCIYy U COCTaBy pPearupyrommx
BEILIECTB, TEIIOBOMY 3G (DEKTy peakiuu, U3MEHEHUIO CTereHen
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OKHCIICGHUSI DJIEMEHTOB, OOpaTUMOCTH pPEaKIH, YYacTHIO
KaTajan3aropa)

ChopMupoBaHHOCTh YMEHHS XapaKTEPH30BaTh dSJIECKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUM) U
MOHOB XMMHUYECKHX 3ieMeHTOB 1—4 mepuonos Ilepuoauueckoii
cuctembl J[.M. MeHneneeBa M uX BaJICHTHBIE BO3MO>KHOCTH,
UCTONB3ysl TIOHATUS S-, P-, O-3JCKTPOHHBIC OpPOUTAIIH,
SHEPreTUYECKUE YPOBHU

ChopmMupoBaHHOCThP yMEHHS OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX UMH
COCIMHEHUI 110 TIEPHOIaM U TPyTIam

CdopmupoBaHHOCTH YMEHUS COCTaBJISITh YpaBHEHUS
XUMHYECKUX PEAKIIUI U PACKPBIBATh UX CYLIHOCTbD:

7.1

OKHUCIUTCIBHO-BOCCTaAHOBUTCIIbHBIX peaKuHﬁ IMoCpCaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O Oaymanca »Thx peaKuHﬁ

7.2

YPAaBHEHMS PEAKLIMN PAa3IMYHBIX TUIIOB; ITOJIHBIE U COKPAILIEHHBIE
YpaBHEHUS PEaKLMii MOHHOTO OOMEHA, YUUTHIBAsS YCJIOBUS, MIPU
KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA

7.3

peaKkIuidi TUIpOJIN3a, PEaKIHMil KOMIUIEKCooOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U aJTFOMUHUS)

CdopMUpOBaHHOCTH YMEHUS MOITBEPK/IATh:

8.1

Ha KOHKPETHBIX MPUMEpaxX XapakTep 3aBUCUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT KPAaTHOCTH U THUIIA
KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AUMHOTO BJIMSHUSI aTOMOB
W TPYII aTOMOB B MOJIEKyJaX, a TakKe OT OCOOEHHOCTEH
peanuzainuu pa3InyHbIX MEXaHU3MOB MPOTEKAHUS pPeaKIui

8.2

XapaKTepHbIE XUMHUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU W 3aIMCSIMU YPABHEHUU
XAMUYECKUX PEAKIINHI

ChopMUPOBAaHHOCT, yMEHHUSI XapaKTEpPU30BaTh COCTaB U
BAXKHEUIITNE CBOWCTBa BEILICCTB, MPpUHALIEKANUX K
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OnpeNenéHHbIM KJlaccaM M TpynmnaMm COEIMHEHHM (MpOoCThie
BEILIECTBA, OKCU/IbI, TUJIPOKCHU/IBI, COJIU; YTJIEBOJAOPO/IbL, TPOCTHIE
3GuUphl, COUPTHI, (PEHOJBI, aNbJAETHIbI, KETOHBI, KapOOHOBBIC
KHUCIIOTBI, CJIOXHBIE€ A(QUPBI, KUPBI, VYIIEBOIbl, aMUHBI,
AMUHOKHCJIOTBI, OCJIKH)

10

ChopmMupoBaHHOCTHP ~ yMEHHS  MPOBOAWTH  PAcU€Thl IO
XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM XUMUUYECKHUX PEAKIUH C
WCITOJI30BaHUEM (DU3UICCKUX BEITMYHH:

10.1

Macchl (00bE€Ma, KOTMYECTBA BELIECTBA) MPOAYKTa PEaKIIUU, €CITU
OJIHO M3 UCXOJHBIX BEIIECTB JaHO B BHJE pacTBOpa C
ONPEAECIEHHON MAacCCOBOW JIOJIEW PACTBOPEHHOIO BELIECTBA WJIU
JIaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM W1 00bEMHOM JI0JTH, BBIXOA MPOAYKTA PEAKIIUH

10.3

TeII0BOro 3 deKTa peakiuii

10.4

00BEMHBIX OTHOIIIEHUH T'a30B

10.5

I10 HaXOXACHHIO XUMHYECKOM (bOpMyJIBI BCIICCTBA

11

Brnagenune cucreMol 3HaHMW O METOAAX HAYYHOIO MO3HAHUSA
SABJICHUN TPUPOJIBbI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax H
YMEHHUE I[PUMEHATh 3T 3HAHUS [PU SKCHEPUMEHTAIBHOM
UCCIICIOBAHUM BEHIECTB U i1  OOBSICHEHUS] XUMHYECKHUX
ABJICHWM, HWMEKIIMX MECTO B TMPUPOAEC, MNPAKTHUYECKOU
JESTEIPHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU

12

ChopmupoBaHHOCTH YMEHUS IPUMEHSITH (MCIIOJIB30BaTh) 3HAHMUS
O COCTaB€ M CBOMCTBAaX BEIECTB I DKCIEPUMEHTAIBHOU
IIPOBEPKU TMITOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN IPOTEKAHUSA
XUMHYECKUX PEAKIMM W NPOTHO3MPOBAHUS BO3MOKHOCTEM MX
OCYILECTBJIICHUS; CUCTEMHBIE XUMWYECKHME 3HAHMUS  JUIA
OOBSICHEHHsSI ¥  NPOTHO3MPOBAHMS  SIBJICHWH, HMEIOIIUX
€CTECTBEHHOHAYUYHYIO MPUPOAY; [JIs NPHUHATHS TI'PaMOTHBIX
pelieHui TpooieM B CUTyalUsIX, CBA3aHHBIX C XUMUEH

13

ChopmupoBaHHOCT, YMEHHUS IIJJaHUPOBaTh U MPOBOJUTH
XUMUYECKUNA SKCIEPUMEHT (TOJIydeHHE M M3yYEHHUE CBOWCTB
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HCOPraHMYECKUX M OPraHUYEeCKHUX BEIIECTB, KAaYCCTBCHHBIC
peaKIuu yIIIEBOJIOPOJIOB pa3IMYHBIX KJIACCOB "
KHCJIOPOJICO/ICPIKAIIIMX ~ OPTaHUYECKUX  BEIICCTB, PCIICHHE
OKCIICPUMEHTAIBHBIX 337124 110 PACIIO3HABAHUIO HEOPTaHHMUECKUX
¥ OPTraHUYECKUX BEIIECTB) C COOIIOICHUEM TTPaBUI 0€301MaCHOTO
oOpallleHHsl ¢ BELISCTBAMU U J1a0OPaTOPHBIM 000PYIOBAHUEM;
GbopMyIMpOBaTh  IENM  HCCICAOBAaHUS; TPEIACTABIATh B
pa3IMYHON (opMe pe3ysIbTaThl SIKCIIEPUMEHTA, aHAIN3UPOBATh U
OLICHMBATh UX JIOCTOBEPHOCTh

14

ChopMHpOBaHHOCTh YMEHMSI OCYILIECTBIATH LIEJIE€HAIIPaBICHHBIH
MOUCK XWMHUYECKOM HHPOpPMAIMK B PA3NIUYHBIX HCTOYHHKAX
(HayuyHass W y4yeOHO-Hay4Has JHUTepaTypa, CpeJICTBa MacCOBOM
uHpopmanuu, cetb MWHTEpHET U JApyrue), KpPUTHYECKH
aHAIM3UPOBAaTh XMMUYECKYIO0 HH(POPMALIHIO, IepepadaThIBaTh €€
U HCIIOJIb30BaTh B COOTBETCTBUM C IIOCTaBJICHHOW Y4eOHOIl
3agauen

15

CdopMupoBaHHOCTH YMEHHUS TPOTHO3UPOBATh, aHAJIM3UPOBATH U
OIICHUBAaTh  MH(OpPMAIMIO ¢  TO3UIMHA  DKOJOTHYCCKOU
0€30MacHOCTH TMOCIEJACTBUI OBITOBOM W MPOU3BOJICTBEHHOM
JEATEIIbHOCTH 4YeJIOBeKa, CBA3aHHOM ¢ mepepaboTKOM BEIecTB;
c(hOpMHUPOBAHHOCTh YMEHHUI OCO3HABATh OMIACHOCTH BO3ICHCTBUS
Ha JKUBBIC OPTraHU3MBI ONPECTEHHBIX BEIIECTB, TOHUMAsl CMBICII
MOKa3zareysl IPENCbHOW  JIOMYCTUMOM  KOHUEHTpaluu, U
MOSICHSATh ~ HAa  TNPUMEpax  CIOCOObl  YMEHBIICHUS U
NpeAOTBpaIlleHUsI WX BPEIHOTO BO3JEHCTBUSI HA OpPraHU3M
YyeJI0BeKa

Ilepeuyennb

3JIEMCHTOB coaecpkanus, IPpOBEPACMbIX Ha C¢ANHOM

rocyiapCrB€HHOM IK3aME€HE 110 XUMHUHU

Kon IIpoBepsieMble 3J1eMEHTBI COAEPKAHUSA
1 TeopeTnyeckre OCHOBbI XUMHUHU

Crpoenue BemiectBa. CoBpeMeHHass MOJEIb CTPOEHUS aToMa.
1.1 Pacnpenenenne 53JIEKTPOHOB IO DHEPreTUUYECKUM  YPOBHSIM.

Knaccuduxanuys XuMu4eckux 31eMeHTOB. OCOOEHHOCTH CTPOSHUS
SHEPreTHUYECKUX YPOBHEH aTOMOB S-, p-, d-3;1eMeHTOB. OCHOBHOE U
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BO30YKIEHHOE COCTOSIHUSI aTOMOB. DJEKTPOHHAs KOH(UIypauus
atoma. BaJleHTHBIE 2JIEKTPOHBI

1.2

[lepuonnueckass  cucrema  XxuMuudeckux  anemeHtoB  J[.M.
Menneneea. @usnueckuit cmbica [lepuonnueckoro 3axkona Jl.1.
MenneneeBa. [IpuumHbl 1 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
AJEMEHTOB W WX COCIMHEHWW MO MNepuogaM U TpymIam.
3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB TMPOCTHIX BEIIECTB,
BOJIOPOAHBIX COCAMHEHUH, BBICIINX OKCHJIOB U TUAPOKCHUJIOB

1.3

BaneHTHOCTB. DneKTpoOoTpUIIaTEIbHOCTh. CTeNEHb OKUCIICHUS

1.4

Bubl XuMu4yeckoi CBs3M (KOBAJIEHTHAs, HOHHAsI, METaNINYECKas,
BOJIOPOJHAs) U MEXaHU3Mbl €€ 00pa3oBaHUsA. MEKMOJIEKYISIpHbIE
B3aUMOJICCTBUS. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CcTpoeHus. THIBl KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb
CBOMCTBA BEILIECTB OT THUIIA KPUCTAIIMYECKON PEIETKA

1.5

Xumuueckas peakuus. Knaccudukanus XUMHUYECKHX peakiuil B
HEOPraHUYECKOW W OPraHu4YeCKOM XUMHHM. 3aKOH COXPaHECHUS
Macchl BEILIECTB

1.6

CKOpOCTB pCaKkuunu, €€ 3aBUCHUMOCTD OT Pa3INYHbIX (1)aKTOp0B

1.7

TernoBbie 3(PEKTH XUMUYECKUX peakluuid. TepMOXUMUYECKUE
ypaBHEHUS

1.8

OOpatumble peakuuu. XuUMUYecKoe paBHOBecue. DakTophl,
BIIMAIOLIME HA COCTOSIHUE XUMHUYECKOT0 paBHOBecHs. [Ipununn Jle
[TaTense

1.9

OnekTpoautuueckas — auccoumarus. CuibHble U cla0bie
anekTponuThl. Cpeaa BOAHBIX pPACTBOPOB BEIIECTB: KHCIAs,
HeWTpanbHas, uienouHass. CreneHbp auccouuanuu. Peakuun
MOHHOTO OOMeHa

1.10

I'moponus comeii. MoHHOE mpon3BeAcHUE BOJABI. BOIOpOaHBIN
noka3zarenb (pH) pactBopa

1.11

CriocoObl BhIpaXEHUsI KOHUEHTPALMK PAaCTBOPOB: MaccoBas H0JIs
pPacTBOPEHHOTO BELIECTBA, MOJISIpHast KOHLIEHTpALHS.
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HacellieHHBIE M HEHACBIIIEHHBIE PAacTBOPBI, PacCTBOPUMOCTb.
Kpucramtoruaparst

1.12

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE pEeaKIuH. [ToBenenue
BEIIECTB B cCpeldax C pa3HeIM 3HaueHneM pH. Meromsl
AIEKTPOHHOTO OajaHca

1.13

DJEeKTPOIN3 PACTBOPOB U PACILUIABOB COJIECH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanuss Heopranmdyeckux coenuHeHuil. Homenkmiatypa
HEOPraHWYECKUX BELIECTB

2.2

XHWUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPHUM, KaJHii,
KaJIbIIUH, MarHui, aJllOMUHUH, [IUHK, XpOM, KEJIe30, MEJb) U HX
coenuHeHuit. O61Ie crocoObl MOIYYSHHS METAILIOB

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIINX HEMETAILIOB (TAJIOT€HOB, CEPHI,
azora, ¢pocdopa, yriiepoaa U KpeMHHS) U UX COCTUHEHUI (OKCHUJIOB,
KHUCTIOPOJICOIEPIKAIINX KUCIIOT, BOJAOPOIAHBIX COSTMHEHUN )

2.4

['eneTndeckas CBS3b HCOPIraHNYCCKHX BCIICCTB, IIPUHAIJICIKAIIINX K
Pa3INYHbIM KJIaCCaM

2.5

Nnentudukanus HeopraHudeckux coeauHeHuil. KauecTBeHHbIE
peaKuMy Ha HEOPraHUYECKHUE BEIECTBA U NOHBI

OCHOBBI OPraHMYECKON XUMUH

3.1

OCHOBHBIE  TOJIOKEHUS  TEOPUM  XHUMHUYECKOTO  CTPOCHUS
oprannueckux coeauHenuii A.M. byTiepoBa. YTiiepoaHblil CKeleT
OPraHuYeCcKO MOJNEKYJbl. KpaTHOCTh XUMUYECKOU CBSI3H, G- U T-
cBsi3M, sp-, Sp?-, SP-rubpuaM3anuK OpOMTAIell aTOMOB YIJIEPOAA.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOCHUSA
MoJiekyit. ['omonoru. I'omoniornueckuii psa. M3omepus u u3oMepsl

3.2

[Tonsitue o pynkmonanbHOU rpynme. OpueHTanuoHHbIe G HEKThI
3aMeCTUTEIICH
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3.3

[IpeacraBinenne o KiIacCU(PUKALUU OPraHUYECKUX BEIIECTB.
HoMenknaTypa OpraHM4ecKuX COEAUMHEHUN (CucTeMaTH4ecKas) U
TpUBUAJIbHBIE HAa3BaHUA BAKHEUILIWX TMPEICTABUTEICH KIIACCOB
OpraHUYeCKUX BEIIECTB

3.4

CBoOOIHOpaAMKAIbHBIA 1 MOHHBIA MeXaHU3MbI peakiuu. [lonsarue
o Hykiieouiie u anexrpoduie. [Ipasuno MapkoBHukosa. [IpaBuio
3aiieBa

3.5

Ankanpl. XHWMHUYECKHE CBOMCTBA ajKaHOB: TaJOr€HUPOBAHHUE,
JETUIPUPOBAHUE, TEPMHUUECKOE pasyioKeHue, KPEKHUHT,
nzoMepuzanus, ropenue. I[lomyuenue ankanoB. [lukiioankaHsbl.
Crienu¢yka CBOWCTB LUKIIOAIKAHOB C MaJlbIM pa3MepOM IHKIIA.
Peakuuu npucoeIMHEHNS U PAAUKAIBHOTO 3aMEILICHUS

3.6

Ankennl. XUMHUYECKHE CBOMCTBA: pC€akoun IIPUCOCANHCHUA
(FaJIOFCHI/IpOBaHHe, I'naApupoOBaHUC, THAPOraJIOrCHUpPOBAHUC,
FI/II[paTaL[I/IH), rOpCHH, OKHUCJICHUA u IMOJIMMCPH3AI1H.
HpOMBIIHJICHHBIe )51 J'Ia60paTOpHI>I€ CITOCOOBI IIOJIYUCHU aJIKCHOB

3.7

AnkanueHpl. XUMHUYECKHE CBOWCTBA AJKAJWEHOB: PEAKLUU
NPUCOEINHEHNS (TUAPUPOBAHUE, TaJOT€HUPOBAHUE), TOPEHUS U
nonumepusanuu. Ilonydyenue ankanueHos

3.8

AJNKVHBI. XHWMHWYECKHE CBOMCTBA: pEaKIMU IPUCOCIUHEHUS
(raoreHupoBaHuUE, TUJIPUPOBAHUE, ruapaTanus,
TUJPOTaJOTeHUPOBAHUE) KaK CHOCO0 MOJTyYeHHs TOJMMEPOB U
JpYyTUX TIOJIE3HBIX NPOAYKTOB. Peakuuum 3amenienus. I opeHue
alleTWJICHA KAaK MCTOYHUK BBICOKOTEMIEPATYPHOTO IJIAMEHU I
CBAPKHU U pe3KU MeTaiuIoB. [[puMeHeHne anerniieHa

3.9

ApEHBL. XUMHUUYECKHE CBOWCTBA OeHsoua: peakuuu
ANEKTPOPUIBHOTO 3aMEILIEHUs, MPUCOEAUHEHUS (THAPUPOBAHUE,
rajioreHupoBanue). Peakius ropeHusi. OCOOEHHOCTH XMMHYECKUX
cBoiicTB Tonyosa. [Tonydaerue 6en3ona. OcOOEHHOCTH XUMHUYSCKHUX
cBOMCTB ctupoia. [Tonumepuzanus cruposa. CnocoObl MOTyYEHUs
Y IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJLOPOAOB

3.10

Crouptel. [IpenenbHble OJHOATOMHBIE CHHUPTHL. XHUMHUYECKHE
CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO yCTaHOBJICHUS
HAJIMYUS TUAPOKCOTPYIIBI, ¢ TAJIOT€HOBOJOPOJAAMH KakK CIoco0
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MOJIYYEHUS] pACTBOPHUTENICH, BHYTPU- M  MEXKMOJEKYJSIpHAs
neruaparanus. Peakuus ropenus. [lonydenue sTaHona: peakius
OpO’KeHHSI TIIOKO3bl, THApATallds STUJIeHAa. DTWICHIJIMKOIb U
[JIMLIEPUH  KaKk MPEACTaBUTENN TNPEeIbHbIX MHOI0ATOMHBIX
CIIUPTOB

3.11

®denon. Xumuyeckue cBOMCTBa (eHona (peakiuu ¢ HaTpUeM,
TUAPOKCUIOM HaTpusi, OpoMoM). [Tonyuenue penomna

3.12

Anpneruipl. XMMHYECKHAE CBOMCTBA MPENEIbHBIX albIETUI0B:
TUAPUPOBAHNE; KAYECTBCHHBIC PEAKIINN HA KapOOHUIILHYIO TPYIITY
(peakiusi  «cepeOpstHOTO  3€pKaja»),  B3aUMOJICUCTBHE  C
rugpokcugom meau (II). IMonmydenue mnpenenbHBIX albACTH]IOB:
OKHCJICHME CIIUPTOB, THUIpaTalus aueTwieHa. AUETOH Kak
peacTaBUTeNb KETOHOB. (COOCHHOCTH PEAKIUU OKHCIICHUS
aneToHa

3.13

KapOoHoBble KHCIOTBI. XUMHUYECKHE CBOMCTBAa MpPENEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. OCOOEHHOCTH XHMHUYECKUX
CBOMCTB MYypaBBMHOW KHCJIOTHL. [lomyueHne mpeaenbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX KHCJOT: OKHCJIEHUE AJIKaHOB,
QJIKEHOB, IIEPBUYHBIX CIIMPTOB, aJbJCIUA0B. BhICIINe npeaeabHbIe
U HenpeaelbHble KApOOHOBBIE KUCIOTHI

3.14

CrnosxHble 3pupsbl U xupbl. CIOCOOBI MOTYUEHHUS CIOKHBIX 3(PUPOB.
OOpatumocTs peakiuu dTepudukanuu. [IpumMeHeHne CIOXKHBIX
7(¢UpOB B MHUILEBOM M Map(OMEPHON MPOMBILUIEHHOCTH. KUPBI
KaK CIJIO’KHbIE 3()UpPBI TIIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT.
XUMHUYECKHE CBOWCTBA JKUPOB: THUIPUPOBAHUE, OKHUCIICHHUE.
['vaponu3, oM OMBUIEHHUE, KUPOB KakK CIOCO0 MPOMBIIUIEHHOTO
MOJTyYEHHUs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJIH
BBICHIMX KapOOHOBBIX KUCIOT

3.15

XUMHUUYECKHE CBOMCTBA IIHOKO3bI: PEAKIIUU C YHaCTUEM CITUPTOBBIX
U aJIbJICTUIHOM TPYNI U MOJIOUYHOKHCIIOe OpokeHue. [Ipumenenue
[JIIOKO3bl, €€ 3HAYCHUE B JKU3HEACITEIbHOCTH OpPraHu3Ma.
Jucaxapuapl: caxapo3a, MaibTo3a. BoccTraHaBauBaromuye H
HEBOCCTAHABJIMBAIOIINE JHcCaxapuabl. [Waponu3 aucaxapujios.
[Tonucaxapuapl: Kpaxmani, riaukoreH. CTpoeHue MaKpOMOJIEKYII
KpaxMaya, TJIMKOT€Ha U UeJUIoJ03bl. Du3nyeckue CBOWCTBA
KpaxMaja W [EJUII0JI03bl. XWUMHYECKHE CBOWMCTBA KpaxMmauia:
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TUIPOJIN3, KAUECTBEHHAs peaKIusl C MOJOM. XMMHUUYECKHE CBOMCTBA
IEJUTIOJIO3BI: TUIPOIIU3, TIoJydeHrne d(UpoB 1eUTroNo3bl. [lonsTre
00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUSI: PEAKIIMU C BOAOM,
KUCJIOTaMH, pEaKius TOpeHHs. AHWIMH KaK NpeACTaBUTEIb
apOMaTHYECKNX AaMUHOB. XWMHYECKHE CBOMCTBA aHWIMHA!
B3aMMOJICHCTBUE C KHUCIOTaMHU, OPOMHOM BOJIOM, OKHCIICHHE.
[Tomyuenue aMHHOB AJTKWIMPOBAHUEM aMMHaKa u
BOCCTaHOBJICHUEM HUTPOIPOU3BOIHBIX YIIIE€BOJAOPO0OB

3.17

AMUHOKUCIOTBI W O€eNKH. AMHHOKHCIOTHI Kak aM{QOTepHbIe
opranuveckue  coenuHeHus.  OCHOBHBIE  aMHHOKHCIIOTHI,
oOpazyroniue Oenkd. XUMHUYECKHE CBONCTBA OENKOB: THAPOIM3,
JIeHaTypalys, KaueCTBeHHbIE (I[BETHBIC) PEaKIIMK Ha OeTIKU

3.18

CtpoeHne u CTpyKTypa MOJHUMEPOB. 3aBUCHUMOCTh CBOICTB
MOJINMEPOB OT CTPOEHUs MOJIeKy1. OCHOBHBIE CIOCOOBI MOTYUYEHHUS
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: peaKUuU MOJUMEpU3alud U
noJuKoHaeHcauu. Knaccudukaiys BOJOKOH

3.19

WNnentudukanms OPTraHUYEeCKUX COECTMHEHH. Pemenne
DKCIEPUMEHTAJIBHBIX 3aad Ha paclo3HaBaHWE OPraHUYECKUX
BEILECTB

3.20

I'eneTnyeckas CBS3b MCKAY KiIaCCaMHU OPraHNn4YCCKHUX COCI[I/IHGHI/Iﬁ

XUMHUS U )KU3HD

4.1

Xumus B MoBceqHEBHOM ku3HU. [IpaBuna Oe3omacHON pabOTHI C
€IKUMH, TOPIOUYMMHU W TOKCHYHBIMHU BELIECTBAMH, CPEICTBaAMHU
OBITOBOM XUMUHU

4.2

Xumus M 300poBbe. XUMHUA B MEIHMIMHE. XUMHS U CEIBCKOE
XO35IUCTBO. XUMHSI B MPOMBIIIJICHHOCTH. XHUMHUA U JSHEPTreTHKA:
OPUPOAHBIA U TONYTHBIA HE(PTSIHOW Ta3pl, MX COCTaB U
ucnonb3oBanue. CoctaB Heptu U e€ nepepaboTka (MIPUPOIHBIC
HMCTOYHUKH YTJIEBOAOPOIOB)

4.3

XuUMHST U IKOJOTHS. XUMHUUYECKOE 3arps3HEHUE OKPYKAOLIEH
cpeapl M ero mnocheacteus. Oxpana TUApoceEphl, TOYBHI,
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atMocdepbl, ¢Giopsl U ¢GayHbl OT XUMHUYECKOIO 3arpsi3HEHHUS.
[TpoGiemMa 0TX0M0B M MOOOYHBIX MPOIYKTOB. AJBTEPHATHUBHBIC
VMCTOYHUKH SHEPTUU

OO01mMe MpeACTaBICHHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOTyYeHUs
XMMHUYECKUX BEIIECTB (HA MpUMEpPE MNPOU3BOACTBA aMMUAKa,

4.4 cepHOil kucioThl). UépHast u uBeTHas metamwtyprus. CTeksio u
CUJIMKATHAas TPOMBIIIJIEHHOCTh. [IpoMbIluIeHHass opraHuyeckas
xuMusi. ChIpbE I OPraHuYeCKOU MPOMBIITIIEHHOCTH

3) Turbl pacu€THBIX 3a7a4
Pacuétel Macchl BellecTBa WM OOBEMA Tra30B MO H3BECTHOMY

5.1 KOJIMYECTBY  BEIllECTBA, Macce WIM O00BEMY OJHOTO W3
YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB

5.2 Pacuétel TermnoBoro 3 ¢exra peakuuu

5.3 Pacuétbl 00bEMHBIX OTHOIIEHUM Ta30B MPU XUMUYECKUX PEAKIIUSIX

5 4 Pacuétel macchl (00BEMaA, KOJMWYECTBA BEIIECTBA) MPOIYKTOB

' peakuuu, eciau OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )

55 Pacuétel MaccoBod uiaM OOBEMHOM JOMM BBIXOJA MPOAYKTA

' peaKLMK OT TEOPETUYECKH BO3ZMOKHOTO
Pacuétel Maccel (00bEMa, KOJMYECTBA BEUIECTBA) MNPOAYKTA

5.6 peaKkuuu, €Cld OJHO M3 BEUIeCTB JaHO B BHUJAE pacTBopa C
ONpPEAECIEHHON MAaCCOBOM 10JIEN paCTBOPEHHOTO BEIIECTBA

5 7 Pacu€Tel ¢ HCHOIB30BAHMEM TMOHSATUH «MaccoBas JOJs»,

' «MOJIIpHAs] KOHLIEHTPALIH, «PACTBOPUMOCTE)»
Haxoxnenue MoJeKyssipHOH (OpMyIIbI OpraHUYECKOTrO BEIIECTBa

5.8 0 €ro MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISLIUX B €r0

COCTaB, UJIA 110 IPOAYKTaM CropaHus
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TemaTnueckoe NIAHUPOBAHUE

10-it k1acc
No HaumenoBanu | KosinvecTBo 4acos DJIeKTPOHHbIE
o/ |€ PasaenoB u (undposbie)
TEeM Bceer |KonrpoabHbl |IIpakTHyecku |o0pa3oBaTebHBI
" nporpaMmbl |0 e paboThbI e paboThbI e pecypchbl
Paznen 1. Teopernueckne 0OCHOBbI OPraHM4YeCcKOl XUMMHUM
DNEeKTPOHHBIN
00pa3oBaTEIbHbI
IIpenmer i pecypc
OpPraHUYECKOMN «Jlomarmraue
xumuu. Teopus 3a1aHus.
11 CTpPOCHUS 3 Cpennee o6miee
" | OpraHU4EeCcKUX oOpasoBaHHe.
COeTMHeHMUI Xumus», 10-11
AM. KJ1acc, AO
Byrieposa f'<I/I3z[aTeJILCTBon
[Ipocsenienue
»;
Htoro no pazmeny |3
Paznen 2. YrieBoaopoabl
Tpenaxep
[IpenenvHbIe «O05aK0 3HAHUI.
2.1 | yrneBogoponbl |2 Xumus. 10 knacce,
— AJIKAHBI 000 «®Pu3ukoH
JIaow»;
Henpenenbhbie Tpenaxep
YIJIEBOIOPOIBL: «O0mako 3HaAHHI.
2.2 | anKeHEI, 6 1 Xumus. 10 knacc,
aJIKaJINCHBI, 000 «du3ukoH
AJIKMHBI JIaby;
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Tpenaxep

ApomaTtuuecku «O06mako 3HaAHHI.
2.3 ¢ 2 Xumus. 10 kiace,
YIJIEBOIOPOIbI 000 «Pu3uKoH
J1a0y;
[Ipuponnsie Tpenaxep
UCTOYHUKH «O01aKo 3HaHUI.
2.4 | yriaeBoaopoioB |3 1 Xumus. 10 kiacc,
5 170.4 000 «Pu3uKoH
nepepaboTka Jlaby;
Hroro o pazneny |13
Paznen 3. Kuciopoaocoaep:kamnue opranudeckue coelnHeHus
Tpenaxep
CribTal «O01aKo 3HaHMI.
3.1 CDeHi . ’ 3 Xumws. 10 knacc,
000 «Pu3uKoH
JIab»;
AJbIETUBI. Tpenaxep
Kap6onossie «O0maKo 3HAHUI.
3.2 | KHCIIOTHL. 7 Xumnus. 10 kiace,
CnoxxHble 000 «DPu3ukoH
auUpsI Jlaby;
Tpenaxep
«O0ako 3HaHUI.
3.3 | YrneBoasl 3 1 Xumus. 10 knacc,
000 «Pu3uKoH
JIaow»;
Wtoro no pazmeny |13
Pa3znen 4. A3orcoaeprkaniue opraHuyeckne coeIMHeHus
AMMWHBI. Tpenaskep
4.1 | AMuHOKHCTOT |3 «OB1aK0
bl. bemku 3HaHUI». XUMHUSL.
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10 xmacc, OOO
«DusukoH JIad»;

Htoro no pazneny

3

Pa3pgea S. BbicokoMOJIeKYJIsIPHbIE COCAMHEHUSA

[Inactmaccsl.

5.1 | Kayuyku. 2 <..>
Bonokna

Htoro mo pazmeny |2

OBIIEE

KOJIMYECTBO

YACOB 110 34 2 2

ITPOI'PAMME

11-i kaace

e HaumenoBann | Kosu4yecTBo yacoB JJIEKTPOHHbIE

H/' e pa3aeioB H (mudposbie)

I TEeM Bcer |Kontpoubnsbl |IIpakTudeckn | oOpa3oBaTeTbHbBI
NporpaMmnl |0 e padoThbl e padoThbI e pecypchbl

Paznen 1. Teopernueckne 0CHOBbI XUMHUM
Crpoenue
aTOMOB. Tpenaxep
[leproanyaecku «Obako
W 3aKOH | 3HAHUI.

1.1 | Tlepuonuueckas | 3 XUMUsL. 11
cucTeMa KJacc, 000
XUMHUUYECCKUX «PU3UKOH Ha6»;
anemenToB J[.1.

MenpaeneeBa
DIEKTPOHHBIN
1.2 | Ctpoenue 4 .
o0Opa3oBaTeIbHbBIN
BEIIIECTBA.
pecypce
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MHoroo6pasue
BEIICCTB

«JlomaiiHue
3amanusi. CpenHee
oOriee
oOpasoBaHue.
Xumusa», 10-11
KJacc, AO
«M3paTenbeTBO
"IIpocBenienue"»

13 XUMHUYECKUE 6 1 1
peakuuu

Tpenaxep
«O0mako
3HAHUIDY. XUMHUL.

11 xmacc, OOO
«Dusukon JIado»

Htoro no pazmeny |13

Paznen 2. Heopranuyeckasi Xummusi

Tpenaxep
«O6mako
2.1 | Metamnsl 6 1 3HAHUI». XUMHUS.
11 kmacc, OOO
«Du3ukoH JIaby;
Tpenaxep
«O06mako
2.2 | Hemeramnsl 9 1 1 3HaHUN». XUMHUS.
11 kmacc, OOO
«DusukoH JIad»;
CBs3b Tpenaxep
HEOpPTraHUYeCKU «O0nako
2.3 |x nul2 3HAHUI». XUMUI.
OpTraHUYECKUX 11 knacc, OOO
BEILIECTB «®Pu3ukoH Jlady;
Wroro no pazneny |17

Pa3znea 3. Xumud u :Ku3Hb
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Tpenaxep

«O0mako
3HAHUI.

3.1 | Xumusd u )xu3Hsb | 4 Xumus. 11
KJacc, 000
«Du3ukoH J1ady;

Uroro no pazneny |4

OBILEE

KOJIMYECTBO 34

YACOB 11O

[TPOITPAMME
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