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IHHOACHUTEJIBHAA 3AIIUCKA

[TporpaMMa 1Mo XMMHM Ha YPOBHE CpeHEro olmiero oopazoBaHus pa3padoTaHa Ha
ocHoBe denepasibHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B
Poccuiickoii ®eneparuuy, TpeOOBaHUI K pe3yiabTaTaM OCBOEHUS (eaepaibHOn
oOpa3oBaTenpHON TporpamMMmbl cpeaHero obmero obpaszoBanus (DPOII COO),
NpeAcTaBlIeHHbIX B DefiepalibHOM  TOCYJApCTBEHHOM  00pa3oBaTelIbHOM
crangapte COO, c¢ yuérom KoHuenmuu npenoaaBaHusi y4eOHOTO mpeameTa
«XuMmus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTENIbHbBIE IPOTPAMMbl, I OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOTpaMMbl MO XMUMHUU, K ONPEACICHUIO 00IIei
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYYaIOLIUXCS CpPEICTBAMU
yuebHoro npeamera «Xumush» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbable monoxenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, Pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

Xumuueckoe 0o0pa3oBaHME, MOJIy4aeMOE€ BBIMTYCKHUKAMH 00111€00pa30oBaTeIbHON
OpraHu3alliH, SBISETCS HEOTHEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIYXKUT
3aBEPILIAIOIIUM ATANlOM pealn3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIMX  LEJOCTHOW CHCTEME  XUMHUYECKOTO
oOpa3oBaHMsl. OTH I[IEHHOCTHM KacaloTCsi T[IO3HAHUS 3aKOHOB  IPUPObI,
dbopMHpOBaHUS MHUPOBO33pEHUSI U OOIIEH KYJIbTYpbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3JI0pPOBBIO U TMPUPOIHON
cpene. Peanmmzyercss xummudeckoe oOpa3oBaHHe OOyYarOUIMXCsl Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUs CpPEACTBAMHU Y4eOHOro TpeaMeTa «XHUMUs,
COJIEp>)KaHUE M TIOCTPOEHHE KOTOPOTO OINPEAEIEHBI B IMPOTpaMME IO XMMHH C
y4€ToM crneuu@uKd HAyKHM XUMHM, €€ 3HAYeHUs B IO3HAHWM MPUPOJIBI U B

MaTepuaIbHON KM3HU OO0ILECTBa, a TAaKXKE C YUETOM OOIIMX LeJel U MPUHIIUIIOB,



XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanun.

XUMHSI Kak DJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK WIrpaeT OcoOyl pojib B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIBTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YENIOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH O0JIACTSIMU PUMEHEHHS.
TecHO B3aMMOJEICTBYSI C JPYrUMU €CTECTBEHHBIMHM HayKaMHu, XHMHS CTajia
HEOTHEMJIEMOM 4acThI0 MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHsA Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHA Ha pEIICHUE
r00agpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOmMMH LEISIMH M TPUHUUIAMU CpPEIHEro oOLIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4JarommMxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOYEHUS B IKU3Hb COLUYMA, MPOAOTKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocraBnsitoliuMu ~ nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KYpChl — —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHUMU IIPU HU3YUEHUHU
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHs] BCEro MHOT00Opa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepkanus KypcoB — «Opranumueckas xumusi» u «OOmas u

HEOpraHuyeckas XuMmus» c@opMupoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE



CUCTEMHOTO TIOAXOJa K U3YYCHHI0 Yy4eOHOro Marepuania ©u OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPEIEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX H  DJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemecTB. CBelneHUs 00 H3ydaeMblXx B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEOUHEHUI. B Kypce OpraHmyeckol XuUMHH IOJYYalOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPEICTABICHUS. O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MMPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEAKIIHUH.

[lon HOBBIM yrJioM 3peHus B npeaMere «Xumus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsi HW3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0ILero o0pa3oBaHus
TEOPETUUYECKUM MaTepuan ¢ (PaKTOJIOTMYECKHE CBEIEHUS O BeEllecTBaX U
XUMHUUYeckoil peakiuu. Tak, B yacTHOCcTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarONIUMCSl TMPEJOCTABISIETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riy0o’ke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMM O5TOro 3akoHa — OT
0000111ar0111ei 10 OOBIICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWMKA O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aWMOCBSI3U XHMHH C
IPYTUMH HayKaMH, PAcCKpbIBalOT €€ POJIb B II03HABATEIBHOW U MPAKTUYECKOU
JESITEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K MPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HHGOPMAIMIO U

IMPUMCHATD e€ JJIs1 IIOITOJIHCHU S 3HaHI/II\/’I, PEUICHUSA HMHTCIUICKTYAJIbHBIX M



AKCIIEPUMEHTATILHBIX MCCIIEI0BATEIBCKUX 3a/1ad. B 11e10M copepkanue yaeOHOro
npeaMera  «XUMHSD)  JAHHOTO  YPOBHS  W3YYEHUsS  OPUEHTHUPOBAHO  HA
dbopmupoBaHrue y OO0ydYarOIIMXCS MHUPOBO33PEHYECKOM OCHOBBI ISl TIOHUMAHUS
bunocockux MaAeH, TaKWX KaK: MaTepUaTbHOE €IWHCTBO HEOPTAHMYECKOTO H
OpraHMYeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBIECHUW IIYTEM OSKCIIEpUMEHTA U
pEeIIeHUs] TMPOTUBOPEYM MEXKTy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUYECKUX Mpodiem, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAIIOB.

B mutane peienus 3a7a4 BOCHUTAHUS, Pa3BUTHUSI U COIMAIM3AIMU O0YYAIOIIUXCS
MPUHATHIE MPOrPAaMMON MO XUMHHM TOAXOJBI K ONPEACICHUIO COJCPKAHUSI U
MOCTPOEHUSI TpEeAMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHME YHUBEPCAIBHBIX
y4eOHBbIX JCUCTBUHM, HUMEIOIMMX 0a30BO€ 3HAYEHUE IS Pa3IUYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOJUMBIX Ui MPUOOPETEHUSI OMbITa MPAKTUYECKONW M HCCIIET0BATEIHCKON
JESITETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMHUH.

B npaktuke mnpenogaBaHus XHMUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, IPH OPEICICHUH
COAEPKATEIbHON XapaKTEPUCTUKU LEJIEH W3y4YEeHHUs IMpEeIAMETa HalpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUUYECKON HayKW Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETLHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpEIMETA SBJISICTCS BIIOJIHE ONMPABIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHHUS TJIaBHBIMU LESIMHA U3YUEHUS IPpeaIMeTa « XUMUSDH)
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

. dbopMUpOBaHHE CHUCTEMBl XUMHUYECKHMX 3HAaHUW Kak  BakKHeWIen
COCTaBJISIFOIIEH €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOW JIEXkKaT

KIIFOYECBBIC IIOHATHA, q)YHI[aMCHTaJIBHBIC 3aKOHbI W TCOPHUHU XHUMHH, OCBOCHHC



A3blKa HAyKH, YCBOCHHME U TIOHMMAHUE CYIIHOCTH JOCTYIHBIX O0O0OIIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPUEH HUX pa3BUTHS U
CTaHOBJICHUS,

. dbopMUpOBaHUE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHMUYECKUX peaKkluil, HEOOXOAUMBIX [JIsi MPUOOPETeHUS] YMEHUMH
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMUYECKHUX SIBICHUM, UMEIONIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

. pa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIOIEHUEM TpaBUil OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMU.

Hapsiny ¢ stum, copepxaTeiibHas XapakKTepUCTHKa LeJed M 3a1ad H3ydyeHUus
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbIIEd CTEHNeHH OTAAETCA  MPEeANoYTEeHUE
NPAKTHUYECKOH KOMIIOHEHTE COJep)KaHus OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3aliy, BIIAJCIOIIEro He
HaOOpOM 3HaHWH, a (YHKIMOHATBHOW TPAMOTHOCTBHIO, TO €CTh CIOCOOaMH U
YMEHUSIMHU aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHHUS UX B PEATbHOU >KU3HU
JUISL pEeIIeHUs] MPAKTUUECKUX 3aj1au.

B cBsi3u ¢ 3THM TpW M3Y4YEHHH TMpeAMeTa «XUMHS» JTOMHUHHPYIOIIee 3HAUYCeHHE
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanranus OOyJaroIMXCS K YCIOBHSM JTWHAMHUYHO pPAa3BUBAOIIETOCS MHPa,
dbopMupoBaHHEe  WHTEIJIEKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopMupoBaHre y 00ydarOImUXCs KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIH),
UMEIONINX YHUBEPCAIbHOE 3HAYEHUE [UIS PA3JTUYHBIX BHUIOB JIEATEIHHOCTH:
perieHus: mpoosieM, TOKNCKa, aHaM3a U 00padoTKM MHGOPMAINH, HEOOXOIUMBIX

JIIsA HpI/IO6pCTCHI/IH OonbITa ACATCIBHOCTH, KOTOpas 3aHMMACT BaXXHOC MCCTO B



MO3HAHUU XMMUH, a TAKXKE ISl OIEHKH C TTO3UIIUNA YKOJIOTHIECKON 0€301acHOCTH
XapakKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHU3M UYEJIOBEKA U
OPUPOAHYIO CPENy;

pa3BUTHE TIO3HABATEIBHBIX WMHTEPECOB, WHTEIUICKTYaTbHBIX H TBOPYECKHUX
CIIOCOOHOCTEH 00yUaroIIMXCs: CIIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajIu3a Y4eOHOU |
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHHEe W Pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy  oOydalmmxcsa  yOexJAEHHOCTM B T'YMaHUCTUYECKOUN
HAIPaBJICHHOCTH XUMHH, €€ BaXKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHUS K TPHUPOJC W CBOEMY 3J0pPOBBIO, a TakKe MPHOOPETEHUS OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM mutane cpeaHero oOmiero o0pa3zoBaHUs NMpeaAMET «XuMUs» 0a3z0BOro
YpOBHSI BXOJUT B COCTaB mpeaMeTHou obnactu «EcTtecTBeHHOHAy4YHBIC
MIPEIMETBD).

PabGouass nporpamma «Xumus» (0a30BbIi YpPOBEHb) COCTaBJIEHA C YYETOM
[Iporpammer Bocniutanuss MBY «Jlumeit Ne6y». Ha wusyuenue yueOGHOTO Kypca
«Xumust» otBoauTcs 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hepgento), B 11

kiacce — 34 gaca (1 yac B HeJeno).



COJAEPXKXAHUE OBYUYEHUSA

10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[Ipenmer oOpraHM4ecKor XHMUU: €€ BO3HUKHOBCHHE, PA3BUTUE W 3HAYCHHUE
B IIOJYYCHUH HOBBIX BEIIECTB M MAaTEPUANIOB. T€Opus CTPOCHHS OPraHUYECKHX
coenunenuii A. M. Bytieposa, eé ocHoBHBIE 1oJ0keHUS. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYeCcKuXx BemecTB. [omoisiorus, wu3omepusa. XUMHUYECKas CBI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenrie o KiaccupuKaluu oOpraHUYeckux BemiecTB. HomeHknaTypa
OpPraHUYeCKUX COCAMHEHUNM (CUcCTeMaThuyeckas) | TpUBUAIbHbIC Ha3BaHUs
BAKHEHUILINX MPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

3KCH€DI/IM€HTBHBHBI€ MCTOJbI HM3VUYCHHI BCIICCTB M HX HpeBpameHI/Iﬁ:

O3HAKOMJIECHHE C O00pa3laMy OPraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOJCHUE U
ONMCAHNE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILEHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHAN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEACTaBUTENIN aJIKaHOB: (DU3MYECKME W XHUMHYECKHE CBOMCTBa (peakuuu
3aMEIleHUs U TOPEHHUs ), HAXOXKIECHUE B IPUPOJIE, OTYyYEHUE U IPUMEHEHHE.
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU psl. OTHIEH W TPONWIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpaTallUM, OKUCICHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u wmetunOyramuen-1,3: cTpoeHue, BaKHEUIIME
XUMHUUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHre CHUHTETUYECKOTo

Kay4dyKa U pE3UHBI.



AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJOTHYECKUNA psif. ALIETUJIICH —
OPOCTEHIINKA TMPEACTaBUTENh AalKMHOB: COCTaB, CTPOCHHE, (HU3NYECKUE U
XAMHUYECKHE CBOWCTBA (PEaKIMU THAPUPOBAHUS, TaJIOTCHUPOBAHMS, THIPATAIINH,
TOpPEHHSI), TOJyUYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocTtaB, CcTpoeHHE, (HU3MYECKHE W XUMHUYECKHE CBOWMCTBA
(peakuuy TajJoOreHUPOBAHUS W HUTPOBAHWS), TIOJIYUCHUE W MPUMEHEHHE. 10/1y0:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2ANO2EHUPOBAHUSL U HUMPOBAHUS), NoydeHue u npumeHerue. TOKCUIHOCTD
apeHoB. ['eHeTmueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, NPUHAAISKAIIUMU K
pa3IMYHBIM KJIacCaM.

[IpupoHbIe UCTOYHUKHU YTIIEBOAOPOI0B. [Ipupoanblit a3 u nonyTHble HEDTIHBIE
ra3sl. Hedth u e€ npoucxoxiaenue. CrocoObl nepepaboTKu HEPTH: MEpEeroHkKa,
KPEKUHT (TePMUYECKUN, KaTaIUTUYECKHil), muposnu3. [IpoaykTel mepepaOoTKu
He(TU, MX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KameHHBI yroib u
MPOJYKTHI €ro NepepadoTKu.

3KCH€DI/IMGHT3HBHBIC MCTOJbI HM3VYCHHI BCIICCTB MW HX HDeBDaH_IeHI/IIjI:

O3HaKOMJIEHME ¢ oOpasllaMu IUIACTMAacC, KaydyyKOB W PE3UHBI, KOJUJICKIIUU
«Hepts» u  «VYromap», MOACIUPOBAHWE  MOJIEKYJ  yIIEBOAOPOJIOB U

raJJOrcHoIpoOru3BOAHBIX, IIPOBCACHNC HD&KTPI‘-ICCKOﬁ Da6OTLIZ IMOJIYyUYCHHUC 3TUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuéTtHrle 3agaumn.

Bbluncienus: o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIECTBA WJIM NPOJAYKTa PEaKIMH MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELUIECTB WM IPOJYKTOB PEAKLIMH).
Kuciaopoacoaepxaiiue opranuyeckue CoeJUHEHUS

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOII U ATAHOI: CTPOCHUE, PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKUUU C AKTUBHBIMU METAJUIAMU, TaJIOT€HOBOJOPOAAMM,
ropeHue), npuMeHeHue. BoaopojHble CBS3M MEXAY MOJIEKYJIaMHU CIHPTOB.

JlericTBrE METaHOJIa U 3TAHOJIa HA OPTaHU3M YEJI0BEKA.



MHoroaToMHBIE COUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKHUE U
XUMUYECKHE  CBOMCTBA  (B3aUMOJACKMCTBHME CO  IIEJOYHBIMU  METaJIaMH,
KaueCTBEHHAs] peakidsg Ha MHOTOATOMHbIE CHUPTHI). JleiicTBMe Ha OpraHusm
yenoBeka. [ [pumenenune rauuepuHa v 3TUIIEHTJIUKOJIA.

deHoJ1: cTpOeHUE MOJIEKYJTbI, (PU3HUUYECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaeruapl U kemoHwvl. DOpManbIeTu, alleTalbIeru/l: CTpOoeHue, HU3NIEcKue u
XUMUYECKUE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBIICHHWS, KaueCTBEHHbIE
peakiyn), NOJy4eHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuMHAs U YKCYCHas
KUCJIOTBI: CTPOEHUE, (pU3nUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME AJIs
Kjlacca KHUCJIOT, peakuus JSTepudukanuu), TOJy4eHHE U NPUMEHEHUE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBHE.
CrnoxxHble >QUpbl KaK MPOU3BOAHBIE KaPOOHOBBIX KHUCIOT. ['MAPOIN3 CIIOKHBIX
aupoB. Kupel. I'maponus xupos. [Ipumenenne >xupoB. buonoruueckass poib
YKUPOB.

VYrneBonpl: cocTaB, KiacCUUKAIMSA YIIIEBOJOB (MOHO-, JU- W TOJUCAXAPUIIBI).
['moko3a — mpocTelImii MoHOcaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
dbuznyeckre U XUMHUECKHE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcugom meau(ll),
OKHCJICHME aMMHAa4HbIM pacTBOpoM okcuma cepedpa(l), BoccraHoBIeHUE,
OpO’KEHHE TIIFOKO3bl), HAXO0XIACHUE B NPHUPOAE, NPUMEHEHHE, OMOJOTrhYecKas
poib. @otocuHTe3. OpyKkTO3a KAK U30MEP TITFOKO3HBI.

Kpaxman u uemnono3a Kak OpupojHble noaumepbl. CTpoeHue Kpaxmalia u
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

3KCHCDI/IMCHT3HBHBIG MCTOJbI HM3VUYCHHIA BCIICCTB M HX HDGBD&HIGHHIZ:

IMPOBCACHUC, Ha6J'IIOJI€HI/Ie U OIHMCAHUEC JCMOHCTPAIMOHHBIX OIIBITOB: T'OPCHHC
CIIUPTOB, KAUYCCTBCHHLIC PCAKIHNHN OJHOATOMHBLIX CIIMPTOB (OI(I/ICJ'IGHI/IG 9TaHOJIa

okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJIEUCTBHE TIIMIIEPUHA C



rugapokcuoM meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammoneiicTBUE Kpaxmana C HOJOM),
MPOBEJICHHE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuértHrle 3aj1aun.

Bobluncienuss o ypaBHEHHUIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
HCXOJTHOTO BEIeCTBA WM MPOJYKTa PEaKIMH MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH).
A3oTcojepKalme OpraHu4eckue CoOeIMHEHMUS.

AMUWHOKHCIIOTHI Kak aM(OTepHble OpraHvyYecKue coequHeHus. Du3nueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCHOT. [lenTusl.

benkn kak mNOpuUpOAHBIE BBICOKOMOJEKYJISIpHbIE coenuHenus. [lepBuunas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

3KCH€DI/IM€HTBHBHBI€ MCTOJbI HM3VUYCHHI BCIICCTB M HX HpeBpameHI/Iﬁ:

HAOJIOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalusi OCIKOB MPU
HarpeBaHUM, [IBETHHIE PEAKIINKU OCJIKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHbBIE TOHATHS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPETHSSI MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

3KCH€DI/IM€HT8HLHBI€ MCTOJbI HM3VUYCHHI BCIICCTB M HX HDGBD&H.I@HHIZ:

O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHBIE CBI3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€W MPU M3YYEHUU OpraHnyueckoil xumuu B 10
KJIACCE OCYILECTBIIAECTCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHSATUM, TAK U MOHATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB

CCTCCTBCHHOHAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAyUYHbBIE TOHSATHS: SBJIICHWE, HAy4YHBIM (akT, rumoTesa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTIHPOBAHHE.

dusuka: marepusi, SHEprusi, Macca, aToM, SJIEKTPOH, MOJIEKYJa, SHEPTeTUUECCKHIl
YpOBEHB, BEIIECTBO, TEIIO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBA, (DU3HUCCKHE
BEJIMYMHBI U SMHHIIBI X U3MEPEHHUSL.

buonorus: xnetka, opraHu3Mm, Oumocdepa, oOMEH BeEImIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOIBI, TMOJE3HBIE MCKOMAaeMble, TOIUIMBO,
PECYpPCBHIL.

TexXHONOTHS: THUIIEBbIE MPOAYKTH, OCHOBBI PAIllMOHAIBHOTO MUTAHUS, MOIOITHE
CpEIICTBa, JIEKAPCTBEHHBbIE M KOCMETHMYECKHE IMpenaparbl, MaTepHasbl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMHUECKHI dJeMeHT. ATOM. Sapo aroma, M30TOIbI. DJIEKTPOHHAs 000JIOYKA.
DHEepreTHYeCKUue YPOBHHU, TIOJYPOBHU. ATOMHBIC OpOHUTANH, S-, P-, O- DIIEMEHTHI.
Oco0OeHHOCTH pacripe/iesieHrs JIEKTPOHOB MO0 OpOUTANsiM B aToMax 3JIEMEHTOB
NEPBBIX YETHIPEX NMEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLKsi aTOMOB.
[lepnognuecknil 3akoH n Ilepmogmyeckass cucTeMa XUMHUYECKUX DJIEMEHTOB /.
N. MenpneneeBa. CBs3b nepuoandeckoro 3akoHa u Ilepuoaumyeckoil cuctembl
XuMudeckux ssiemeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHnue BellecTBa. XUMUYECKas CBSI3b. BUIbI XMMUYECKOU CBSI3U (KOBAJICHTHAS

HETOoJIsIpHAsE W TOJsipHAas, MOHHAs, MeTauinueckas). MexaHu3Mmbl oOpa3oBaHUs



KOBAJIGHTHOM XWMHYECKOW CBsi3u (OOMEHHBIH ¥ JTOHOPHO-aKIIEITOPHBIN ).
Bonopoanas  cBA3b.  BanmeHTHOCTh.  DnekTpooTpuuaTenbHOCTh.  CTeneHb
OKuCJeHUs. IOHBI: KATHOHBI U AHUOHBI.

BemiectBa MOJEKYJISIPHOIO M HEMOJIEKYJSPHOIO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
COCTaBa BeEIIECTBA. TUIBI KPUCTAUIMYECKUX PEETOK. 3aBUCHMOCTb CBOMCTBA
BEILECTB OT TUIA KPUCTAIMYECKON PEIIETKH.

[lonaTe 0 JauCHEpCHBIX cHUCTEMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 0JIs1 BEIIECTBA B pacTBOPE.

Knaccudukanusa HeopraHnyeckux coeluHeHuil. HoMeHkiiaTypa HeopraHuyecKux
BelleCTB. [ eHeTMYecKass CBSI3b HEOPTraHWYECKUX BEIIECTB, NPUHAICKAIMNX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccupukanus XUMUYECKUX PEaKIMii B HEOPTaHUYECKOU
Y OPraHWYECKOM XUMHUU. 3aKOH COXPAHEHUsI MAacChl BELIECTB, 3AKOH COXPAHEHUS U
IIPEBPAILECHHS] SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT paszinyHbIX (akTopoB. OOpaTuMble
peakiuu. XuMH4YecKoe paBHOBecue. @DaKTOpbl, BIMAIOIIHAE HAa COCTOSHUE
xuMHuueckoro paBHoBecus. [Ipunnun Jle [llatense.

DnekTponutryeckas aucconmarus. CuiabHble W ciiadble dekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIas, HEUTpaJIbHAsL, LEJI0YHAs.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

3KCH€DI/IMGHT3HBHBIG MCTOJbI HM3VYCHHI BCIICCTB MW HX HDeBDaH_IeHI/IIjI:

neMoHcTpauust Tabsui «lleproguueckass cucteMa XUMHUYECKUX 23jieMeHTOB [Jl.
N. MenneneeBay, U3ydeHUE MOJCICH KPUCTAUIMYECKUX PEHIETOK, HAOIOJECHUE
W OINHUCAaHHWE JEMOHCTPAIIMOHHBIX M JITAOOPATOPHBIX OMBITOB (pa3yIokKEHUE
NepoKCUAa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, OMNPEAEICHUE CPebl
pPacTBOPOB BELIECTB C MOMOIIBI YHHUBEPCATBHOIO UHIMKATOPA, PEAKIIM HOHHOTO
oOMeHa), MpOBEJIeHUE MPAKTHIECKON paboThl «BrusiHue pa3nuuHbiX (HaKTOPOB HA
CKOPOCTh XMMUYECKOU PEaAKIIUN.

PacuéTtHrle 3agaumn.




Pacu€tpl Mo ypaBHEHUSIM XMMUYECKHX PEAKIIUM, B TOM UYUCIIE TEPMOXUMUUYECKUE
pPacy€Thl, pacu€Thl C UCIOJIH30BAHUEM MOHATHS «MAcCOBas JI0Js BEIIECTBAY.
Heopranuyeckasi xumusi

Hemeramnbl. Ilonoxenue HemetaiioB B Ilepuoguyeckoid cucteMe XUMHYECKUX
anemeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTpoeHUsI aTOMOB. Du3MUECKue
CBOMCTBa HEMETAJUIOB. AJUJIOTPONHS HEMETAUIOB (Ha MpUMEpE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETAUIOB (TaJlor€HOB, CEpPbl, a30Ta,
dochopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJOPOJAHBIX COSAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAINIOB U KX COEUHEHHUI.

Meramnel. llonoxenne wmeramnoB B Ilepmogmdeckoln cuUCTEME XHMHUYECKHX
anemeHToB [[. Y. MenneneeBa. OCOOEHHOCTU CTPOCHHUS DJIECKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. O6mme usnyeckue cBorcTBa MetamuioB. CIUiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIYKEHU METAIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIMX META/UIOB (HATPUM, KaJIUH, KaJIbIIMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crnocoObl MONMy4YeHUss MeTaioB. [IpuMeHeHHe MeTa/ioB B OBITY H

TCXHHUKC.

OKCIEPUMEHTAIbHBIE METO/IbI M3YYEHHS BEIIECTB U MX NPEBPALICHUN: U3YUYEHUE
Kolekuun  «Metamibl M CIUIaBbl», O00pa3lloB  HEMETAJJIOB,  pEIleHue
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHWE U OINUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U IEJI0Yel, KAYECTBEHHBIE PEaKMU HA KATUOHBI METAJLIOB).

PacuérHrle 3agaumn.

Pacuérbl maccel BemiecTBa WiM 00BEMA Ta30B MO H3BECTHOMY KOJUYECTBY
BElIeCTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET MPUMECH.

XuMuA 4 )KU3Hb



Ponp xumMum B 00ECHEUEHHHM OKOJOTHYECKOM, HJHEPreTUYECKOW H MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienuss 00 OOIMIMX HAYYHBIX MPUHIUINAX MPOMBIIIIEHHOTO MOJYyYEeHUS
BAKHEMIINX BELIECTB.

UYenoBek B MHUpE BELIECTB U MATEPUANIOB: BAXKHENIIINE CTPOUTEIbHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKIO, KEepaMHuKa, MaTepualibl I
AJIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKHUE U MUHEPAIbHbBIC YIOOPEHHUS.
XuMHSIT W 3J0pPOBbE YEIOBEKA: TMPABUJIA MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MeXnpeIMETHEIE CBI3H.

Peanuzaniyust MeXIpeaIMETHBIX CBS3€H NMPH HM3YyYEeHHH OOIIEeH M HEOpPraHUYEeCKOH
xuMud B 11 Kacce OCYIIECTBISCTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX
€CTECTBCHHOHAYYHBIX MOHSATHM, TaK U MOHATHUH, SBJISIONIMXCS CUCTEMHBIMU IS
OTJEJbHBIX MTPEIMETOB €CTECTBEHHOHAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHOHAYUYHbIC TTOHSTHS: HAYYHbIN (hakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CUHTE3, Kiaccu(UKaius, MepUOIUIHOCTh, HAOIIOJICHHUE, DKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusuKa: Marepus, SHEpPrusi, mMacca, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buomorus: kimerka, opraHu3M, 3KocucTemMa, onocdepa, Makpo- 1 MHKPOIJICMEHTHI,
BUTAMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

['ecorpadmsi: MuHEpanbl, TOPHBIC IOPOJBI, IOJIE3HBIE HCKOMAaeMbIe, TOILIMBO,
pPECYPCHL.

TexHomorusi: XWUMHUYECKass MPOMBIIIJICHHOCTh, METAUIYPIUsi, MPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIBLCKOXO3SIMCTBEHHOE MPOM3BOJICTBO, MHIIEBAS

IMPOMBIINIJICHHOCTD, (bapMaL[eBTI/I‘ICCKaH IMPOMBINIJICHHOCTD, IMPOU3BOACTBO



KOCMCTHYCCKHUX TIIPCIaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCpHalios,

QJICKTPOHHAA NPOMBIIJIICHHOCTb, HAHOTCXHOJIOT'MH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHNHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC  COO ycranaBnuBaeT TpeOOBaHMS K  pe3yibTaTaM  OCBOCHHS
OOy4YalONIMMHUCSL TMPOTPaMM  CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TOpeIMETHbIM). HayyHo-mMeToauyeckod OCHOBOM  is
pa3pabOTKHU IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKOM TPaKIaHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYUYEHHIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKI 0a30BOM HAYKU XUMUMU;
FOTOBHOCTh M  CIIOCOOHOCTh OOYy4YarolUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIUMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KMe MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPbl U CIIOCOOHOCTH CTABUTH LIETH
Y CTPOUTH KU3HECHHbIE TIJIaHBbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €JUHCTBE
y4eOHOW U BOCIIUTATENIbHOM AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTHYECKUMHU,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSAMH U  HJeajaMu
POCCHIICKOTO TPa)KJAHCKOTO O0OIlecTBa, MPUHATHIMU B OOIIECTBE HOPMaMu U
OpaBWJaMd  TOBEAEHHUS, CIOCOOCTBYIOIIMMH  IpOLECCaM  CaMOIIO3HAHUS,

CaMOpa3BUTHUA U HPAaBCTBEHHOI'O CTAHOBJICHUSA JIMYHOCTH 06yqa10m1/1xc;1.



JINYHOCTHBIE ~ Pe3yJIbTaThl ~ OCBOCHHUS  mpeaMeTa  «XWMHS»  OTpPaKaroT
C(OPMUPOBAHHOCTh OIBITA TIO3HABATCIBLHOM W TIPAKTHYECKON JEATCIBHOCTH
00y4YaroIuXcs MO pealn3aluy IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIC B
JaCTH:

1) rpa:KaaHCcKOro BOCIIHTAHUSI:

OCO3HAHMS OOYYAIOUIUMHKCS CBOMX KOHCTHTYIIMOHHBIX IpaB M OOSI3aHHOCTEH,
YBa)KCHHS K 3aKOHY U IPABOIIOPSIKY;

NPEJICTABICHHUS O COIMAIHBIX HOpPMaX M MPaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JEATEIBLHOCTH TMPU CO3JIaHUU YICOHBIX
NPOEKTOB, PCIICHUU YyYEOHBIX W TIIO3HABATEIBHBIX 337a4, BBITOJHEHUU
XUMHYCCKHUX IKCIICPUMEHTOB;

CTIOCOOHOCTH TTOHMMATh M MTPHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTHUX TPY aHAIA3€ Pa3IMYHbBIX BUJOB YICOHOU e TEIBHOCTH,

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

IICHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY U  HAYIYHOMY  HACIICIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXCHHS K TIPOIECCY TBOpUYECTBA B OOJAaCTH TEOPHH M IPAKTHICCKOTO
NPUMEHCHUS XWMUHU, OCO3HAHHS TOTO, YTO JOCTH)KCHHS HAYKH €CTh Pe3yJbTaT
JUINTCIBHBIX ~ HAOMIOMECHUH, KPOMOTIMBBIX  AKCICPUMCEHTAIBHBIX  ITOHMCKOB,
MIOCTOSTHHOTO TPyZa YYEHBIX U IPAKTHKOB,

WHTEpeca W IMO3HABATEIbHBIX MOTHBOB B TOJYYEHUH U IOCICAYIONIEM aHaIM3e
UHGOPMAITUHU O TIEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBCHHOI'O CO3HAHUS, STHYECKOTO MTOBEACHHMS,

CIIOCOOHOCTH OIICHWBATh CHUTYaIlid, CBS3aHHBIE C XHMHUYCCKUMH SIBIICHUSMH,
¥ NIPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCh Ha MOPaJhbHO-HPaBCTBEHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHMBATH CBOE TIOBEJICHUE U TIOCTYIKH CBOUX TOBAPHUIIEH C MO3HUIIAN

HPAaBCTBCHHBLIX U IIPABOBLIX HOPM M OCO3HAHUCEC HOCJIe,Z[CTBI/II\/’I OTHUX ITOCTYIIKOB;



4) popmMupoBaHUS KYJbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEN 3/I0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DU3MUYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

coOMoIcHUsT TpaBui Oe30mMacHOTO oOpalleHus C BeEIIeCTBAaMH B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JI€ATEILHOCTH;

MOHUMAaHUS [IEHHOCTU TMPaBUJ WHIAUBUIYATIBHOTO W KOJUIEKTHBHOTO OE€30MacHOTO
MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

OCO3HAHMS TIOCICACTBUNA W HEMPHUATUS BPEAHBIX TNPUBBIUCK (YHIOTPEOICHHS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHUKATHBHOM KOMITETCHTHOCTH B y4e0HO-UCCIIeI0BATEILCKON
NESATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEesTeIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE ydYacTHE B PEIICHWH MPAKTUUYECKHX 3a/Jad COIUAThHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY U3YYCHHUIO MPOPECCHil pa3TuIHOTO pPOIa, B TOM YHCTIE
HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPy, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOM EATEILHOCTH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYATbHOW TPACKTOPHH 0Opa30BaHUS,
Oynyiel npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEM K XHWMHH, UHTEPECOB U MOTPEeOHOCTEH
00IIIeCTBA;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

DKOJIOTHYECCKH  IIEJIECOOOpPA3HOr0 OTHOIIEHWUS K TPHPOAC, KaK HMCTOYHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMIIC;

MOHUMAHUSI TJOOATBHOTO XapaKTepa JKOJOTHYECKUX MPoOJeM, BIIHSHUS
HKOHOMHYECKHUX IPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;
OCO3HAHMSI HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHKEHUN XUMHH JJIsi PEIICHUS

BOIIPOCOB pallMOHAJIILHOI'O ITPUPOAOIIOJIB30BaAHMA,



AKTUBHOI'O HEIPUATHUS NEUCTBHUM, NMPUHOCAIINUX BPEH OKPYKAIOLIEH NPUPOTHON
cpelle, YMEHHs MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJOTMYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUIN U MPEAOTBPALLATH UX;

HaJW4yusl PA3BUTOTO SKOJOIMYECKOIO0 MBINUIEHUSA, 3KOJOTHYECKOW KYJIbTYPBI,
OmbITa NEATEIIbHOCTH HKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTHUBHO HPOTHUBOCTOSATH HUAECOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOILIECTBEHHOM MPaKTUKU;

NOHUMAaHUs crneuu(UK XUMHUH KaKk HAayKd, OCO3HaHUs €€ posik B (popMUpOBaHUU
PaLMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM 1IEJIOCTHOTO IMPEACTaBICHUS 00
OKpY’)KalOlleM MHpPE Kak O €IMHCTBE IPUPOABI U 4YEJIOBEKa, B IIO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHHH MPOOJIEM COXPAaHEHHSI MPUPOIHOTO
paBHOBECHS;

yOEKIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJII COBPEMEHHON LMBHWIM3AIMU: B
e€ TyMaHUCTHUYECKOW HAIpPaBJICHHOCTH W BaXHOW POJU B CO3[IaHWW HOBOU Oa3bl
MaTepUaIbHON KyJIbTYpPbl, PEILICHUH TJ100aIbHBIX MPOOJIEM YCTOMUNBOIO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPre€TUUYECKON, TNHUIIEBOM UM IKOJOTMYECKOMN
0€301acHOCTH, B Pa3BUTUN MEIUIIMHBI, OOECIICUEHNUHN YCIOBHUI YCIENIHOIO Tpya
Y DKOJIOTMYECKU KOM(OPTHOM MKU3HH KaKJI0T0 WIeHa 00I1eCTBa;
€CTECTBEHHO-HAYYHOW IPAaMOTHOCTH: ITOHMMAHMUS CYIIHOCTH METOAOB INO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BATh MOTy4aeMble
3HaHMS JUISl aHaliM3a W OOBSICHEHHUs SBJICHUU OKpYXalollero Mupa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XMMHUUECKHE 3HAHUS ISl PEIICHUs

HpO6H€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUusAX,



MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTH U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOpa30BaHMIO,
K AaKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHMM 10 XUMHUU B COOTBETCTBUU C
YKU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pas3lMyHbIX cdepax NpodecCHoHaTbHON
NEeSATETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpenMeTHble pe3yJbTaThl OCBOCHUA Y4eOHOro mpeaMera «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIC TUISt dhopmupoBaHus MUPOBO33PEHUS 00yYaroIMXCst
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe TOHSATHS, OTpa)Karolue
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B IO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIEOBAaHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);
yHUBEpCalbHbIe Y4eOHBbIC JeWCTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,
PEryJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COITMATILHON KOMIETEHITUU O0yJarOIINXCS,;

CIIOCOOHOCTh OOYYAIOIIUXCSl KMCIOJIB30BaTh OCBOEHHBIE MEKIUCIUTIIMHAPHBIE,
MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4eOHbIE JCHCTBHUS B
MMO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIQJACHUE  YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICVCTBUSIMH.

OBJjiaieHne YHUBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATEILHO (POPMYIUPOBATH M aKTYaTU3UPOBATH IPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEIATh LENH IeSITEIbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPUU UX TOCTHKECHMUS,

COOTHOCHUTD PE3YJIbTATLI ACATCIbHOCTH C ITOCTABJIICHHBIMHA L CIISAMMU,



UCIIOJB30BaTh IPU OCBOCHUM 3HAHUUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOLIUE MOHITHS JJIsl OOBSICHEHUS! OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUU IS KJIACCU(DUKAIMU BEHIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUHN),
BBISBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PpPaCCMaTPUBAECMbBIX SIBICHUSIX,
bopMyIUpPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh B MPOLECCE IO3HAHUSA, HUCIIOIb3YyEMbIE B XUMHUU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC TIPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajiad,
MIPUMEHSITh Ha3BaHHbBIC MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOrO TIO3HAHMUS BEIIECTB W XHUMHYECKUX
peaKIuu;

dbopmMynupoBaTh LETU U 3aJa4d HCCIEIOBAaHMS, UCIIOIb30BaTh MOCTABJICHHBIE U
CaMOCTOATENFHO  C(OPMYyIHMpPOBAHHBIE BOMPOCH B KA4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJII (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh  HABBIKAMH  CaMOCTOATEJIBHOTO  I[UIAHUPOBAHUS W IPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO IMPOTHO3UPOBATH €ro pe3ynibTaT, (opMyInpoBaTh
000011IeHNsT ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh  ONBIT  YYEHHYECKOM  HMCCIIENOBATEIbCKOW W TPOEKTHOU

ACATCIIbHOCTU, IIPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIbHOMY



IIOMCKY METOJIOB pEUIEHUS MNPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pPa3IMnYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ uHpopmMaunmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX MCTOUYHHMKAX WMHGOpMAIMU (Hay4dHO-TIOMYJIsIpHAs
JaUTepaTypa XUMHUYECKOIO COJIEpXaHWs, CIpaBOYHbIE MOCOOUs, pECypChl
WnTepHera), aHamu3upoBaTb HWHGPOPMALUIO pa3IUYHbIX BUAOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(bopMyIMpOBaTh 3alIPOCHl U MPUMEHSTh PA3IMYHbIE METObI IPU IMOUCKE U OTOOPE
nHpopMaru, HE0OOXOIUMOM JJIsi BBITIOJTHEHUS YYEOHBIX 3a7ad OINpeeSIEHHOIO
TUIA;

npuoOpeTaTh  ONBIT  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAaJIbHYIO (OpMY IpPEICTaBICHUS HH(POpPMAIUH
(cxemsl, rpauKu, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAauE€CTBE CPEACTBA IpU pabOTe C XUMHUYECKOH
uH(popMauen: MPUMEHATh MEXIpeIMeTHbIEe ((PU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, ()OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISIHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaThb BOIPOCHl MO CYIIECTBY OOCYXKJaeMOM TeMbl B XOA€ Juajora
W/WIU  JUCKYCCUHU, BBICKA3bIBaTh WJEH, (POPMYIMPOBATH CBOM MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1auH;

BBICTYNAaTh C TMPE3CHTALMEH pe3yJbTaTOB IO3HABATEIBHOU JIESITENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUT
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluud y4eOHOro npoekra u (popMynupoBaTh BbIBObI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IMyTEM COIJIACOBAHUS MO3ULUN B

X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO  IUIAHMPOBATH W OCYLIECTBIIATH  CBOKO  IO3HABATEIIBHYIO
JEATEIbHOCTh, OIpenesas €€ Lenu W 3aJadd, KOHTPOJIMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJfOPUTM JACUCTBUNA TpHU
BBIMIOJJTHEHMM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISTh CAMOKOHTPOJb CBOEH JEATEIbHOCTHM Ha OCHOBE CAaMOAHAIM3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUs» OTPa)karoT:
C()OPMUPOBAHHOCTb  TPEACTABICHUI 0 XUMHUYECKOU COCTaBIIAIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBJICHUI IPUPOJIBI,
B (OpPMHUPOBAHMU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIHMOHAJIBHON
I'PaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs] MPAKTUYECKUX 3a1a4 U dKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHOM CpELIE;

BJIaJICHUE CUCTEMOU XUMHUYECKUX 3HAHUU, KOTOpast BKJIFOYACT:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKMH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTass M COKpallEHHas), MOJIb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM CcKeneT, (yHKIHMOHANbHAs Tpynia,
paguKall, U30MEpPHUsI, U30MEPBI, TOMOJIOTUUYECKAN P, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHUCJIOPOA, M a30TCOAEpXKALIUe COECAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranndeckux BeniecTB A. M. byTiiepoBa, 3aKOH COXPAaHEHMsSI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHYECKHE 3HAHUSA,
JeXalye B OCHOBE NOHMUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX

SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAaX, COCTaBe, IMOJYyYECHUU U



0e30macHOM WCITOJIb30BAHUU BAXKHEHINIMX OPraHWYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

chOpPMHUPOBAHHOCTh YMEHUU BBISBISATh XapaKTepHblE MPU3HAKK TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOUIUE MOHATUS HPU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPALICHUN OPTraHUYECKUX COCIMHEHU;
chOpPMHPOBAHHOCTh YMEHUW MCIOJb30BaTh XUMHUYECKYI0 CUMBOJMKY JUIS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYECKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJICKHOCTh HM3YyUYECHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEOWHEHHMS), JlaBaTh UM HA3BaHUS IIO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpUBOJIWUTH TPUBHAJIBHBIE
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITWICH, MPOMUJICH, AalleTHJICH,
ATUJICHIJIMKONb, TNIHLEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(hOpPMUPOBAHHOCTh YMEHHUSI  OMNpEAEiATh BHUABI XUMHYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJIOKEHUS TEOPUM  CTPOCHUS
oprannueckux Bemiects A. M. BytnepoBa ajist 00bsICHEHUS] 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHUE U
XUMHUYECKUE CBOMCTBA THUIMUYHBIX MPEACTABUTENICEN Pa3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEMIECTB (METaH, 3TaH, dTWJICH, MPOMUJICH, alleTWICH, OyTaaueH-
1,3, metundyranuen-1,3, GeH30JI, METAHOJ, ATAHOJ, STWICHIJIUKOJb, TJIUIEPUH,
deHoun, areTanbaeruj, MypaBbUHAs M YKCyCHash KHUCJIOTHI, TJIIOKO3a, Kpaxmall,

LCJI0J103a, aMHMHOYKCYCHas KI/ICJ'IOTa), HIUIFIOCTPUPOBATH T'CHCTHUYCCKYIO CBA3b



MEXIy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

chOpPMHPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh HUCTOUYHUKH YIIJIEBOJOPOIHOTO
ChIpbs (He(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHUPOBAHHOCT,  YMEHUW  MPOBOAUTH  BBIUUCICHUS 1O  XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIICCTB

WM TIPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCTh YMEHUHW BIIAJIETh CHUCTEMOW 3HAHWU OO0 OCHOBHBIX METOJaX
HAyYHOTO TIIO3HAHWS, WCIOJB3YEMbIX B XHUMHHU TIPH HU3YYCHUH BEIIESCTB U
XUMHUYECKUX SBJICHUN (HaOJ0/IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUSl JUIsl TPUHATHS pEIIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yYMEHUM COOMIOJATh TpaBUJia TOJIB30BAHUS XUMHYECKOU
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCT, YMEHHMM  IUIAHUPOBaTh M BBINOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHHH, ITOTYUCHUE
STWJIICHA W W3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC PEAKIUA OPTraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHM C TPaBWJIaMHU TEXHUKHA OCE30MaCHOCTH TMpU OOpalIeHUH C
BCIIECTBAMH H J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peakiuii u GopMyIUpPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;



C(OPMUPOBAHHOCTh ~ YMEHUI  KPUTHUYECKHM  aAHAIU3HPOBATh  XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHpopmaruu, IHTepHeT 1 Apyrux);

chOpMHPOBAHHOCTh yYMEHUM coOmo1aTh MpaBuiia AKOJIOTUYECKHU
IEJIeCO00Pa3HOT0 TIOBEICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsSI CBOETO 370POBbsi M OKPYXKAIOIIEH TPUPOTHONW Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEIEIEHHBIX OPraHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHsITh Ha mpuMepax CrocoObl
YMEHBIIIEHUST W TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YelI0BeKa;

Ul O0y4arouMxcs C OIPAaHMYEHHBIMH BO3MOYKHOCTSIMH 370POBBSI: yYMEHHE
OPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/AX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX M CIa0O0BUASAIIMX OOYYaroIIMXCSl: YMEHHUE HCIIOJIb30BaTh pebeHO-

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins pis 3anucu XuMu4eckux GopMyiL.

11 KJIACC

[IpenMeTHBIC pe3ysbTaThl OCBOCHUS Kypca «OO0Ias u HeOpraHUYecKas XUMUS
OTpaXKaroT:

c(hopMHUPOBAHHOCTH MPEICTABICHUM: 0 XAMUYECKOU COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA, POJIA XUMUU B TIO3HAHUH SIBIICHUMN TIPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUST W KYJIBTYpbl JIMYHOCTU, €€ (DYHKIHOHATBLHOU
I'PAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUUYCCKHUX 3a7a4d M AKOJOTHUCCKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 3JI0POBbIO U TIPUPOJIHOM CpeIe;

BJIAJICHUE CHUCTEMOU XUMHYECKUX 3HAHUM, KOTOpast BKJIFOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMHUYECKUN 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKUCJIECHUS, XUMUYECKAsI CBS3b

(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPO/IHAS ), KPUCTATUITMYECKasl PEIIETKa,



TUMBl XUMHUYECKUX  PEAKUHMA, pPacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON auccounanuu, nepuoaundeckud 3akon [l. M. Menpneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE MOHMMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

chOPMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTepHblE MPHU3HAKK TOHSTHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MpHU
OMMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUI;

chOpPMHUPOBAHHOCT, YMEHUU MCIOJB30BaTh XUMHUYECKYIO CUMBOJMKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIIEIBHBIX
HEOPraHWYEeCKUX BeUlecTB (yrapHblid ra3, YIJ€KUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS COJ/IA, MUPUT U JIPYTHE);
chOpMHUPOBAHHOCTh, YMEHUW OIpEAeNiATh BaJCHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasi, BOJIOPOIHASI) B COSUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUHN YyCTAHABIMBATh MPUHAMJIECKHOCTb HEOPraHUYECKUX
BEIIECTB 110 MX COCTaBYy K ONpENEIEHHOMY KJIAcCy/TpyIe COeAMHEHUN (IPOCThie
BEII[ECTBA — METAJUIBI M HEMETAJIbI, OKCHJIbI, OCHOBAHMSI, KUCIOTHI, aM(pOTEPHBIE

TUAPOKCHUIBI, COJIH);



c(hOpMHPOBAHHOCTh YMEHUM pPaCKpPhIBaTh CMBICT Iepuoandeckoro 3axoHa [l
W. MenpeneeBa U JEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIONIYIO, O0BICHUTETHHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepPU30BaTh JJICKTPOHHOE CTPOCHHWE aTOMOB
XUMHUYECKUX d3JeMeHTOB 1-4 mepuonoB Ilepuonnyueckoid cUCTEMbl XMMHYECKHX
anemeHToB J[. U. MeHzeneeBa, UCHONB3ys TOHATHS «S-, P-, O-3JEKTpOHHBIC
opOuTANMY», «IHEPTETUUECKUE YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH M3MCHCHHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COCIMHEHHMHM MO MEepuojaM M TpyInam
[Tepronnyeckoil cucremMbl XuMudeckux 3meMeHToB /. . Menneneena;
c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHUE
CBOMCTBA HEOPTaHMYECKHX BEHIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOU CBSI3M MEXKJYy HEOPraHWUYECKUMU BEIIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
chOpPMHUPOBAHHOCTh, YMEHMS KJIACCU(PUIMPOBATH XUMUYECKUE pPEaKUUU IO
pa3IMUHbIM TIpU3HAKaM (YUCIYy U COCTaBYy pEarupyrollnx BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHECHHIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, OOPaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUN COCTABJIATh YPABHEHUS PEAKIIMM PAa3IUYHBIX THUIIOB,
MOJIHBIE W COKpAIEHHBIC ypaBHEHHUS pPEaKIMi HMOHHOTO OOMEHAa, YYHUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT 0 KOHIIA;

chOPMHPOBAHHOCT, ~ YMEHUW  MPOBOJUTH  PEAKIMH,  TOJTBEPKIAAIOIIIE
KAUYeCTBEHHBI COCTAB pAa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PAaClO3HABATH
OTBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  pacKpblBaThb  CYIIHOCTh  OKHUCIIUTEJIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHS AJICKTPOHHOTO OajiaHca
ITUX PEaKLHU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTH XHWMHYECKOUN
pEeaKIuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS

B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpuniui Jle [latenne);



c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BATh XUMUUYECKUE MPOIECCHI, JICKAITUE
B OCHOBE MPOMBIIUICHHOTO TOJYYCHHUS CEPHOW KHCJIOTHI, aMMHAKa, a TaKKe
COPMUPOBAHHOCTh TMPEJACTABICHUA 00 OOMMX HAy4YHBIX MPUHIMUIAX |
AKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOUTH BBIUUCIICHHSI C MCIIOJIb30BAHUEM TTOHSTHUS
«MaccoBasi JIOJI BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHWUH Ta30B IPH
XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WM 00BEMA Ta3oB IO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3(d(dexTa peakuun Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacChl
BEIIECTB, IPEBPAIICHUS K COXPAHCHUS YHEPTHH,

c(hOpMHUPOBAHHOCTh, YMEHUW COOIIOJATh IMpaBUjia MOJIb30BAHUS XHUMHYECKOU
MOCY/IOl U J1abOpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe€ IMpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCT, YMCHHHM IUIAHUPOBAaTh ¥ BBINOJHATH  XUMHYCCKHM
HKCIIEPUMEHT (pa3jioyKeHHEe IMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTIpEeIeNIEHNEe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHWE JKCIICPUMEHTAIBHBIX 3a7ad I10
teMam «Metamib»y u «HemeTanne») B COOTBETCTBUM C TpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YNBTaThl XWMHYECKOTO OKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX peEaKIuil U (HOPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATH  XHUMHYECKYIO
uH(pOpMAIUIO, TOJYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT 1 ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHU cobIro1aTh MpaBuia AKOJIOTHYECKHU

11eJ1eco00pa3HOr0 TOBEJICHUST B OBITY W TPYJIOBOM JAEATEILHOCTH B MEJSIX



COXPaHEHHUsI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OTaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB, MTOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHOCcOObl YMEHBIICHUS |
NPEIOTBPAIIICHHS UX BPEIHOTO BO3/ACHCTBUS HAa OPTAHU3M UEJIOBEKa,

Ui O0y4aromuxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: yMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAxX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUIA;

JUTSL CJIETIBIX M CTIa0O0BUASAIINX OOYYAroIIMXCsl: YMEHHUE HCIIOJIb30BaTh pelbeHO-

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins pis 3anucu XuMudeckux Gopmyi.
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