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PabGouas nporpamma no yue0HomMy npeamery «Xumus» (0a30Bblil yPOBEHB)

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpPEAHEro 0o01Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B
Poccwuiickoii denepammmn», TpeOOBaHUI K pe3yiapTaTaM OCBOCHHS (eaepaabHOu
oOpasoBarenpHON TMporpaMMbl cpemaHero obmero obpaszoBanms (DPOII COO),
IpeJICTaBICHHbIX B DeiepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
COOQO, c yuérom KoHuenuuu mnpemnojiaBaHus y4eOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX oOpraHum3zauuax Poccuiickoii @exnepanuu, peanu3yrOLINX
OCHOBHbIE 00pa3zoBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOKeHUN «CTpareruu
pa3BuTusa BocnuTaHusi B Poccuiickoin ®@enepamuu Ha nepuoa g0 2025 ronxa»
(Pacnopsixenue [paBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K ONPEAEICHUIO 001Iei
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble noioxkenns GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJICp)KaHMs, PE3yJbTaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO IOJATOTOBKU
BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, MOJIYyYaeMOE BBIIYCKHUKaMH OOIe00pa30BaTeIbHON
OpraHM3aliH, SIBISIETCS HEOTHEMIIEMOM 4acThi0 UX 00pa3oBaHHOCTH. OHO CITYKUT
3aBEPIIAIOIINM 3TAlOM peallu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX [IEHHOCTEH, MPUCYIINX [ETOCTHOW CUCTEME XUMUIECKOTO 00pa30BaHusl.
OTW 1EHHOCTM KacaloTCsi IO3HAHWS 3aKOHOB MPUPOABL, (POPMUPOBAHUS
MUPOBO33pEHUsI W oOOHIell KyJbTypbl Ue€JIOBEKa, a TakKkKe HKOJIOIMYECKU
000CHOBAaHHOTO OTHONICHHWS K CBOEMY 3JI0POBBIO M TPUPOJHOU Cpeje.
Peanuzyercs xumuueckoe oOpa3oBaHME OOyYarOUIMXCsl HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMs CpEACTBAMHU YYEOHOro MpeaMera «XUMUs», COAECp)KaHUEe U
IOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IPOrPaMME MO0 XMMUU € YUETOM criequpuKu
HAayKW XUMUU, €€ 3HAYeHUs B MO3HAHUU HPUPOABI U B MaTEPUATBLHOM >KU3HU
oOmiecTBa, a TaKke C y4€TOM OOMIMX IeJed M MPHUHIIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpeHEro obmero oopazoBanus B Poccuiickoi
denepauun.

XuUMHUsL Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyi pojb B
COBPEMEHHOM LMBUIIM3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBILIUICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJACTABICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUSA
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00J1aCTIMU TPUMEHEHUS.
TecHO B3aUMOACHCTBYSI C JPYrMMU €CTECTBEHHBIMHM HayKaMHu, XHMHs cCTaja
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HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
TpyJa W >KU3HU KaKJIOro wieHa ooOmectBa. COBpeMEHHAas XHMMHs Kak Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEIICHUE
rno0ajgbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, HIKOJIOTHYECKON 0€30MaCHOCTH U OXPaHBbI 310POBbS.

B coorBercTBUM ¢ OOmMMMH LEISIMH M TPUHLIUANAMH CPEIHEro O0OIIero
obOpazoBanms coaepkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbI YPOBEHD
U3YyYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcsi, HEOOXOIMMYK0 UM i1 BBIPAOOTKHM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCICIIHOIO BKJIIOUYEHHS B JKH3Hb COLMYMA, IIPOJOJDKEHUS
o0pa30BaHMs B pa3TUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.
CocraBnaomuMu  mpeaMeTa  «XUMHs»  SBISIOTCA  0a30BbIE  KypChl  —
«Oprannyeckas xumuss» U «OOmas M HEOpPraHWYecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU MO HEOPraHMYECKOW XMMHHM (C BKJIIOUEHUEM 3HAHUH U3 O0IIel XUMUM) U
opranndeckon xumuu. GopMuUpOBaHNE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUH
npeaMera o0OecrevYnBaeT BO3MOXKHOCTH PAaCCMOTPEHHUS BCEro MHOTroo0Opasus
BEIIECTB Ha OCHOBE OOLINX MOHSTHUN, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «OpraHuueckas xumus» u «OOwmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyYCHHI0 Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEILIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHMYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXUMUYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBeleHHS 00 u3y4aeMblX B Kypce
BELIECTBAaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEIMHEHUI. B Kypce OpraHM4eckoil XMMHHU IOJIy4aroT pa3BUTHE
c(hOopMHPOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs TMEpBOHAYATIHHBIC
IPEJICTaBICHUS O XUMUYECKOUN CBsI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUU.

[lonx HOBBIM yriom 3peHuss B npeamere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsi M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHMHS
TEOPETUUECKU Marepuadl ¢ (PaKTONIOTHYECKHE CBEICHUS O BEIIeCTBaX U
XuMHUUYeckol peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIass U HeOpraHudeckas
XUMHUS» OOyYarolMUMCsl TPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
Iy0>)Xe TMOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
000011ar01IIeH 10 0OBSICHSIOIICH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMA O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
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3aKOHOMEPHOCTSIX TMpOTeKaHus JjomnoiHsercs B kypcax 10 m 11 kiaccos
AJIEMEHTAMH  COJICP)KaHUS, WMCIOIMIMMH KYyJIbTYPOJOTHYSCKUA W TIPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHMMAHHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEIHHON U MPAKTHUYECKOU
JESITEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAKEHUSI K MPOIECCY
TBOpPYECTBA B 00JACTH TEOPUH M MPAKTUYECKHUX MPUIIOKCHUA XWUMHH, TTOMOTAOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
nmpo0iemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBAThL WH(OOPMAIUIO U
OpUMEHSATh €€ Ui TIONOJIHEHUS 3HAHUM, pEeHICHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1ie1oM cojepkanue yueOHOTO
nmpeaMera «XUMHS» ~ JaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHUe y OOYYAOIIMXCS MHPOBO33PECHUECKOW OCHOBBI IS TTOHMMAaHUS
bunocohckux MAEH, TaKWX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OpraHUYEeCKOrOo MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[I03HABAEMOCTh TPUPOJHBIX SBJICHUM MyTEM OKCIEPUMEHTA U
pelieHusT TMPOTHBOPECUYUH MEXKIy HOBBIMH (akTaMH ©  TCOPETUYECKUMH
MIPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX Ipodiem, a
TaKKe MPOo0JIeM COEpeKEHUsI IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTEPHAJIOB.

B mnane pemienus 3amad BOCIUTAHUS, PA3BUTHS U COIMAIM3ALMUA O0YyUYarOIIMXCA
MPUHATHIE MPOTPAMMON TIO XUMHUU TOAXOABI K ONPENCICHUIO COACPKAHUA W
MOCTPOCHUSI TIpPeAMETa MPeaycMaTpuBarOT (OPMHUPOBAHHE YHUBEPCATBHBIX
y4eOHBIX JICUCTBUM, HMEIOIMX 0a30BO€ 3HAYCHUE JUIS Pa3IUYHBIX BHJIOB
NEeSTEILHOCTH: PEIIeHHs MpoOJieM, MOUCcKa, aHanu3a U 00paboTKKU HMH(POPMAIIHH,
HEOOXOJMMBIX I MPUOOPETEHUS OMBITa MPAKTUYECKOW W HMCCIIEI0BATEIHCKON
TeATETLHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B TIO3HAHUH XUMUM.

B mpaktuke mpenonaBaHus XUMHUM Kak Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs, TaK U HA YPOBHE CPEAHET0 00111ero 00pa3oBaHus, MPU OMpeaeTICHUN
CoZIepKaTeIbHOW XapaKTEPUCTUKU TICJICH HW3y4YeHUs TpeaAMeTa HalpaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESTEILHOCTH 4YE€JOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHUS TAaKOW MOJAXOJ K OIpPEACIICHUIO Ielield W3y4deHUs
TIpeIMETa SBISICTCS BIIOJIHE OTIPABIAHHBIM.

CornacHoO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMHA H3yYCHUS MpeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10 — 11 ki1.) sBASIIOTCS:

— (hOpMUPOBAHKUE CUCTEMbl XUMUYECKUX 3HAHUM KaK Ba)KHEHIIEW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOH JiekKaT KIIOUYEBbIE
MOHATHS, (PyHIAaMEHTAIBHBIE 3aKOHBI M TCOPHUH XHMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHUE M MIOHUMAHHUE CYIIHOCTH JOCTYIMHBIX 0000IICHHI MHPOBO33PEHUECKOTO
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XapakTepa, 03HAaKOMJICHHE C UICTOPHEH UX PA3BUTHS U CTAHOBJICHUS;

— (opMHpOBaHHWE W Pa3BUTHE TMPEIACTABICHUH O HAYYHBIX METOJAX IO3HAHMS
BEIICCTB M XHMHYCCKUX PEaKIUi, HEOOXOTUMBIX JIJIi MPUOOPETCHHUS YMCHHU
OpPHUEHTUPOBATLCS B MUPE BEIIECTB M XMMHUYSCKUX SBJICHUN, HMEIOIIUX MECTO B
IIPUPOJIC, B MPAKTUIECKON U TTOBCETHEBHOM JKHU3HH,

— pa3BHUTHE YMCHHH W CIIOCOOOB JACSATEIBLHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM H
OOBSICHEHUEM XUMHYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM TpPaBWII OE30MacHOTO
oOparreHus ¢ BeIecTBaMHu.

Hapsimy ¢ atuM, conepikaTellbHas XapaKTepUCTHKA IIeNied W 3aJad W3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHUU
C HOBBIMHU NIPHOPUTETAMU B CHCTEME CpellHero odmiero odpasoBanus. CeroaHs B
NperoJaBaHK XUMUU B OOJbIIEH CTEHCHH OTHAéTCS  MPEANOYTCHUE
NPAKTHYECKOH KOMITOHEHTE COJICp)KaHWs OOydYeHHWs, OPHCHTHPOBAHHON Ha
TIOJITOTOBKY BBITYCKHUKA 0O0IE00pa30BaTEIbHON OpraHM3aIliK, BIAJCIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHAIHLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMCHHSIMH aKTHBHOTO IOJIYYCHHS 3HAHUN W NMPUMEHEHHUS WX B PEalbHOW JKU3HU
JUTSL PEIICHUS IPAKTHYSCKUX 3a1ad.

B cBs3u ¢ 3TUM TIpHU M3YYCHHUH NpEAMETa «XUMUSD) JOMUHUPYIOIICe 3HAYCHHE
IPUOOPETAIOT TaKHUE MEJN U 3a/1a9H, KaK:

— ajanTanusg OOydJarolmuXcs K YCJIOBHSM JAWHAMHYHO pPa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  HWHTCIUICKTYyaJbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOSITCILHOMY MPHHITHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX XKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIICCTBAMH U UX
IPUMCHEHHUEM;

— (dopmupoBaHHEe Yy OOYyYalOIIMXCSA  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMIA), WMEIONINX YHHUBEPCATbHOE 3HAYCHHE JUIS Pa3IUYHBIX BHUJIOB
JEATSIILHOCTH: PEIICHUs MpoOieM, TIOUCKa, aHau3a U o0paboTku mHpOpMaIuH,
HEOOXOUMBIX I TPUOOPETEHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BaXHOC MECTO B IIO3HAHWHM XHMHH, a TaK)Ke JUI1 OICHKH C TO3HIHN
AKOJIOTHYECKON Oe30IIaCHOCTH XapaKTepa BIIMSHHAS BEIICCTB W XUMHUYCCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPENY;

— pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIOCOOHOCTEHN 00YyYArOIINXCSI: CHOCOOHOCTH CaMOCTOSATEIHLHO TPUOOPETATh HOBBIE
3HAHUSA 110 XMMHH B COOTBETCTBUH C KHU3HEHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBbIC MH(OPMAIIMOHHBIC TEXHOJIOTHH JUIS TIOMCKA W aHaIHu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HH(DOpPMAIH XUMUYIECKOTO COIePIKAHNUS;

— (opMUpOBaHHE M Pa3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHHS, HAOJF0IaTEIIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOESHHO
HEOOXOJUMBI, B YACTHOCTH, INPH ILIAHUPOBAHWUU M IPOBEICHUH XUMHYECCKOTO
9KCIICPUMECHTA,;



— BOCINHTaHHME Yy oOOydaroumxcsi YOEXKIEHHOCTH B  T'yMaHUCTHYECKOMU
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEIICHUHM TJIOOATBHBIX IMPOOIEeM
PaIMOHAIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHUCCKUX PECYpPCOB H
COXpaHEHUs TPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTU OEpPEKHOTO
OTHOIIEHUSI K TPHUPOJE M CBOEMY 3JI0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWW JII TPHHITHS TPAMOTHBIX DEIICHHHA B
CUTYaIMIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBICHHUSIMHU.

B ydeOHOM TuTaHe cpemHero oOIero oOpa3oBaHUS MPEAMET «XHUMHS» 0a30BOTO
YpPOBHSI BXOJMT B COCTaB INpeaAMEeTHOM oOnactu «EcTecTBeHHO-HAay4YHbIE
PEIMETHD.

OO1mee 4YMCIO YacoB, OTBEAEHHBIX ISl M3YYCHHUS XWMHUHU, Ha 0a30BOM ypOBHE
cpeaHero ooOuiero oOpazoBaHus, cocraBisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Hezenro), B 11 kimacce — 34 yaca (1 gac B Hefienio).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHN4eCKOH XMMUM

[IpenMer OopraHnMYecKoM XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTUE WU 3HAYCHUE B
MOJIyYCHUH HOBBIX BEIIECTB W MATEpUAIOB. Te€Oopus CTPOEHUS OPraHUYECKHUX
coenuHennii A. M. bBytnepoBa, €€ ocHOBHbIE NOJI0KEHHS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCcKUX BellecTB. [oMororusi, wu3zoMepus. XuUMHYECKas CBSI3b B
OPraHNYECKUX COCAUHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBinenne o kimaccuukamuu OpraHUYecKux BemlecTB. HomeHkiaTypa
OpPraHMYECKUX COCJUHEHMM (CUCTEeMaThueckas) ¢ TpUBUAIbHBIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.
OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BEIIECTB M HUX MOpPEBpallCHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajiaMd Ha HX
OCHOBE, MOJICTMPOBAHUE MOJEKYJl OpPraHMYEeCKHX BEIIECTB, HAONIOACHHE U
OTNUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAICHUIO OPTaHUYECKUX BEIICCTB
MIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTMYECKHM psAl. MeTaH U 3TaH — OpOoCTeUIIne
MPEACTaBUTEII aJIKaHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA (pEakIuu
3aMeNIeHUs U TOPEHUS), HAXOXKICHUE B IPUPO/IC, TOTYyUYECHHUE U IPUMEHEHHE.
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUN psAld. OTWIEH W TPONWIEH —
MPOCTEUIINE TMPEICTABUTETN AQJIKECHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBA
(peakiuy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpATAIMH, OKHUCJICHHUS U



NOJIUMEPU3AIINH), TIOTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: Oyraawesn-1,3 wu MetmwnOyragueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lodyyeHue CHHTETHUYECKOIro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJOTMYECKUHA psia. ALETUIIEH —
NPOCTEHIINKA TMPEJCTaBUTENh AaJKHHOB: COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkLMK TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apensl. beH3on: cocrtaB, cTpoeHHe, (PU3MUECKHME M XUMUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHUsI U HUTPOBAHUS), TOJYyYEHUE U NMPUMEHEHUE. 101yon:
cocmas, cmpoeHue,  Quauyeckue U  XumMuveckue  ceotcmea  (peaxyuu
2aN02EHUPOBAHUSA U HUMPOBAHUSL), noayYeHue u npumerenue. TOKCHIHOCTb apEHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMHU K Pa3IndHbIM
KJIACCaM.

[TpupoHbIE NCTOUYHUKU YTIEBOAOPOAOB. IIpupoaHblii Ta3 U NOMyTHbIE HEPTIHBIE
ra3el. Hedts n e€ mpoucxoxaenue. CrocoObl mepepaboTku HEPTH: TEpPETOHKa,
KPEKUHT (TePMHUYECKHM, KaTaluTHYecKwii), muponu3. lIpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yronap u
HOPOAYKTHI €T0 NMepepadOTKHU.

OKCIEpPUMEHTAIBHBIE METOJAbl MW3Y4YEHHUS BEIIECTB MW WX IPEBpALICHUN:
O3HAaKOMJIEHME C 00pa3uaMy IIJJaCTMAcC, KAaydyyKOB W PE3HHbI, KOJUIEKLIUU
«Heptp» u  «Yroas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, POBEICHNE NPAKTUYECKON PabOThI: MOIYYEHHE ITUJICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3agaum.

Brluucienus no ypaBHEHHIO XMMUYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEILIECTBAa WM NPOAYKTa pEaklMU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WM IIPOJYKTOB PEAKIIUN).
Kuciiopoaconep:kaumue opranu4ecKue CoeAMHEeHUs

[IpenenpHBIE OTHOATOMHBIEC CIIUPTHI. METaHOI U ATAHOJ: CTPOCHHE, (PU3UUECKHE U
XUMUYECKHE CBOMCTBA (PEAKIMU C aKTUBHBIMU METaJUIAMH, T'aJIOT€HOBOAOPOIAMH,
ropeHue), NpuMeHeHue. BonopoaHble CBS3M MEXAY MOJIEKYJIaMH CIIHPTOB.
JleficTBrE METaHOJIA U ATAHOJIa HA OPTraHU3M YEJIOBEKA.

MHoOroatoMHbI€ CIUPTHL. DTUICHTINKONb U TIUIEPUH: CTpOeHUE, GU3NUECKUue U
XUMUYECKHE CBOWCTBA  (B3aMMOJACKHCTBME CO  IIEJOYHBIMU  METalNIaMH,
KayeCTBEHHasl pPEeakKlMsi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUe Ha OpraHu3M
yesioBeka. [I[puMeHeHne ruIepuHa U STUICHTJIUKOJIS.

®deHon: CTpoeHHE MOJIEKYJIbl, PU3NYECKUE U XUMUUECKHE CBOWCTBA. TOKCUYHOCTD
¢denona. [Ipumenenne enona.

Anpneruanl u kemonwvl. DopManpaeTH, aleTadbACTHA: CTPOCHUE, (DU3HUECKHUE U




XUMHUYECKHUE CBOMCTBA (pEaKIMM OKHUCICHUS W BOCCTAaHOBJICHMS, Kau€CTBEHHbBIC
pEeaKIMM), MOIyYeHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TpENEIbHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsS W YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUEeCKHe U XUMUYECKUE CBOMCTBA (CBOWMCTBA, O0IIME AJis
KJlacca KHUCJIOT, peakuus JTepuduxanuu), TMOJy4YeHHE U [PUMEHEHHUE.
CreapuHOBasi U OJEMHOBASs KUCIOTHI KaK MPEJICTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, UX MOIOLIEE ICHCTBHE.
CrnoxHbie >QHUpPHI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'MAPONHM3 CIOKHBIX
a3¢upoB. XKupsl. ['maponus xupos. Ilpumenenue xupo. buojorumueckass poib

YKHUPOB.
VYrneBoabl: cocTaB, KiaccuduKaiys yriieBoJOB (MOHO-, JU- U TOJUCAXapPHUJIbI).
['moko3a — mpocTelmmii MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIHI,

dbuznYecKre U XMMHUYECKHE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4HbIM pacTBOpoM okcuna cepedpa(l), BoccraHOBIEHUE,
Opo’KeHUE TIFOKO3bI), HAXO0XKICHUE B IPUPOJIE, MPUMEHEHUE, OMOJI0THYecKas poJib.
®dorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3bI.

Kpaxman u nemmono3a Kak NpupojHble mnoiaumepbl. CTpoeHHe Kpaxmana u
HEeUoNIo3bl.  DU3NUecKue W XHUMHUYECKHE CBOMCTBa Kpaxmayia (THUAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTANIbHBICE METOJbl HW3YYEHHUS BEIIeCTB W UX MpeBpallcHU:
MpOBEJICHUE, HAOIIOJICHUE U OINHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJMIIEPUHA C
ruapokcusiom meau(Il)), anpneruaoB (oKucICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom Menu(Il), B3ammopeiicTBHE Kpaxmaiaa C HOIOM),
MIPOBEICHHUE NMPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.
Pacuérnrie 3anaun.

Brruucienus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIEeCTBA WM TPOIYKTa PEaKIMH IO W3BECTHBIM Macce, 00BbEéMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).
A3oTcozeprkalue OpraHM4ecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM@oTepHble opraHuyeckue coeauHeHus. duznyeckue u
XUMHUYECKME CBOMCTBA aMHHOKHUCJIOT (Ha mpumepe mmiuHa). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak MpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOPUYHAA M TPETUYHAS CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBA OCJIKOB:
TUAPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIE PEaKIIMN Ha OCIIKU.

DOKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIeCTB W UX MpeBpallcHU:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpalus OCIKOB MpHU
HarpeBaHMUM, [IBETHBIC PEAKIINHA OSITKOB.



BbicokoMoJieKyJISIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHSATHS XHUMHHU BBICOKOMOJICKYJSIPHBIX COSAWHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOTMMEPH3AIIAN, CPEIHSIS MOJICKYJIIpHAs
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
TIOJTMMEPHU3AIUS U TTOJTMKOHISHCAITHS.

OKCIEepUMEHTAIbHBIC METOJAbl HW3YYCHHUS BEIIECTB W WX IpPEBpaICHU:
O3HaKOMJIEHHE ¢ 00pasiaMul MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexmpeIMeTHbIE CBSI3H.

Peanmzanust MEXIpeaMETHBIX CBSI3€M MpU M3YYEHHH OpraHudecKod Xxumuu B 10
KJIACCE OCYIIECTBIIETCS Yepe3 MCITOIb30BAaHNE KaK OOIMX €CTECTBEHHO-HAYIHBIX
MOHATUH, TaK W TOHATHH, ABJSIOMNUXCS CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHATHSA: SBJICHUE, HAy4HBIH (DAKT, TUIMOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiacCH(HUKaIUs, MePUOIUIYHOCTb, HAOJIOICHHE,
HU3MEpEHUe, YKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, SHEPTHsA, Macca, aToM, 3JIEKTPOH, MOJICKYJIa, SHEPTeTHICCKUI
YPOBEHbB, BEIIECTBO, TEI0, 0OBEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3UUYCCKHE
BEJIMYMHBI U €IUHULIBI UX U3MEPCHUSL.

buonorus: knetka, opraHm3M, Owocdepa, OOMEH BeIIECTB B OpPraHu3Me,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJIEBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC IOPOJBI, MOJE3HbIE HCKONAaeMble, TOILUIMBO,
pecypchl.

TexHOJOTHA: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO IMHTAHWS, MOIOIINAE
CpPeICTBa, JIGKAPCTBEHHBIE M KOCMETHYECKHE TperapaThl, MaTepuaibl U3
HUCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH

XUMUYECKUH AMeMeHT. AToM. SInpo atoma, M30TOMBI. DIEKTPOHHAs 000JOYKa.
DHepreTuyeckue ypoBHH, NOTYpOBHU. ATOMHbIE OpOUTaH, S-, P-, d- IJIIEMEHTHI.
OcoOeHHOCTH pachpe/esieHusl 3JIEKTPOHOB MO OpOUTANISAM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTypaLHs aTOMOB.
[lepnognueckuit 3akoH U llepuonnueckas cucrema XxuMu4eckux 3yemeHToB 1. 1.
MenpneneeBa. CBA3bp NEPUOAUYECKOTO 3aKOoHa U lleprogudeckoll CcHCTEMBI
xuMuueckux aneMeHToB J[. 1. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpyHmaM H TEPUOIAM.
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3HaYeHUE NEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHnue BeliecTBa. XUMUYECKas CBs3b. Bubl XuMuueckoil cBsiu (KOBaJICHTHAs
HEMOoJIIpHAs W TIOJIApHAs, WOHHAS, METaTMdecKas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XHMHUYECKOM CBs3M (OOMEHHBIH UM JOHOPHO-aKIICIITOPHBIN).
Bonoponnas cBs3b. BaneHTHOCTh. DIIEKTPOOTpULATENBHOCTh. CTENEHb OKUCIICHUS.
NoHBI: KAaTHOHBI U AHUOHBL.

BemecrBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. [HIBl KPUCTAUINYECKUX PEIETOK. 3aBUCHMOCTh CBOMCTBA
BEIIECTB OT TUNA KPUCTAJUINYECKON PELIETKHU.

[IoHsaTe 0 jucnepcHBIX cucremax. VICTMHHBIE W KOJUIOUAHBIE PACTBOPHI.
MaccoBas 1071 BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMYecKux coeluHeHuid. HomeHkaTypa HeopraHnyecKux
BEIIECTB. |'€HeTHYecKass CBSI3b HEOPTraHWMYECKUX BEIIECTB, NPUHAMICKAINIUX K
pAa3IMYHBIM KJ1accaM.

Xumuueckas peakiusi. Kinaccupukaius XUMHUYECKUX PEakIMii B HEOPTaHUUECKOU
Y OPraHMYE€CKOW XMMHUH. 3aKOH COXPAHEHUSI MacChl BEUIECTB, 3aKOH COXPAaHEHUS U
MPEBPALIEHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (akTopoB. OOpaTHMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSOMIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekrposmTrydeckas aucconuanus. CuiabHbIE W ciadble 2IeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAS, IIEJIOYHAS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUY.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BEIIECTB M HUX MOPEBpaIlCHUN:
neMoHcTpauus Tabmun «llepuoanueckas cucreMa XxuMuueckux sneMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJACHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa30KEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMONIBI0O YHUBEPCATHHOTO WHIWKATOpAa, pEaKIMd WOHHOTO OOMEHa),
IIPOBEJICHUE TIPAKTUICCKON paboThl «BiusHMe pa3nudHbIX (HaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIIUI.

Pacuérnble 3anaumn.

Pacyétpl 10 ypaBHEHUSIM XUMHUYECKUX PEAKLUMN, B TOM YUCIE TEPMOXUMHUYECKUE
pacu€Thl, pacU€ThI C UCIIOIB30BAHUEM MMOHATHUS «MACCOBAs JOJISI BEIIECTBAY.
Heoprannuyeckasi xumus

Hemeraiuibl. Tlonoxenne HemeraiuioB B llepuoanueckor cUCTEME XMUMUYECKUX
anementoB JI. M. MenneneeBa u 0coOEHHOCTH cTpoeHUsi aToMOB. duzmyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETANIOB (TallOT€HOB, CEpbI, a30Ta,
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dbochopa, yriepoga U KpeMHHS) W HMX  COCAUMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOJAOPOAHBIX COSIUHEHUN).

[IpyuMeHeHnEe Ba)XKHEVIIMX HEMETAIIOB U KX COCIUHEHH.

Mertamnel. Ilonoxenne MetammoB B Ilepuoguyeckoil cucteMe XUMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guznueckue coiicTBa MeTayioB. CIuiaBbl METaJLIOB.
DJIEKTPOXUMHUYECKHAN PSAT HANIPSKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPUM, KaJIUM, KAJIbIIUH, MarHuii,
ATIOMUHUHN, ITUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTMHECHUIA.

O61mue criocoObl MoydyeHust MeTaJlyIoB. [I[puMeHeHe METaJIJIOB B OBITY U TEXHUKE.
DKCHEPUMEHTAJIbHBIE METOJIbl U3YUEHUS BEIIECTB M MX MPEBPAIICHUN: U3yYCHUE
KoJuleKiuu  «MeTamuibl W CIUIaBbl», O0O0pa3lloB  HEMETANIOB, pEIICHUE
AKCIIEPUMEHTAIILHBIX 3aj1a4, HAOJIOIEHWEe W OIHMCAHHWE JACMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCIIOT U IeJI04Yei, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJIIOB).

Pacuérnbie 3ana4mn.

Pacuérel maccel BemiecTBa WM 00BEMA Ta30B 1O HM3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) IIPOIYKTOB PEAKIINH, €CITU OJTHO
Y3 BEILIECTB UMEET IPUMECH.

XUMHUA U )KU3HD

Ponpr xumMum B oOeCmedeHHHM SKOJOTUYECKOW, JHEPreTHYECCKOM U IHINECBOU
0€30MacHOCTH, Pa3BUTHH MeJUIMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOJYy4YCHUS
BAXKHEUIIINX BEUIECTB.

UenoBek B MUpE BEIIECTB U MATEPUATIOB: BAXKHENIIINE CTPOUTEIIbHBIE MaTEpUallbI,
KOHCTPYKIIMOHHBIE MAaTE€pUalibl, KPAaCKH, CTEKIJIO, KEepaMuKa, MaTepualibl s
AJICKTPOHHUKH, HAHOMATEPHaJIbl, OpPraHUICCKHE U MUHEPATbHBIC yI0OPCHHUS.
XuMHSIT W 300pPOBbE YEJIOBEKA: TMpPABWJIA HCIOJIb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MAaCHOr0 MCIOIb30BaHUS MpenapaToB OBITOBON XUMHUU
B IIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3HU.

Peanm3zarust MeXIpeIMETHBIX CBSI3eU MPH H3y4eHUH OOIIeH M HEOpPraHWYeCKOM
xuMun B 11 Kiacce OCYIIECTBISETCS 4Yepe3 UCIHOIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUYHbIX MOHATHI, TaK U MOHSITUH, SBISIOIIMNXCS CUCTEMHBIMU IS
OTHEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'0O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHSATHSA: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJN3, CUHTE3, KJIACCHU(pUKAIMS, TEPUOIUIHOCTh, HAOIIOJCHUE, DKCIICPUMEHT,
MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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®dusnka: MaTepusi, SHEpPIus, macca, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOM, PAIHOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEUIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI HX
U3MEPEHHUs], CKOPOCTb.

Buonorus: kineTka, opraHu3M, 3KOCUCTEMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbpl, TOpPHBIE MOPOJbI, MOJIE3HBIE HCKONAEMBbIE, TOIUIMBO,
pecypchl.

TexHonorus: XUMHYECKass IPOMBIIIIEHHOCTb, METAJUIyPIrus, IPOU3BOJICTBO
CTPOUTEJIBHBIX MAaTEpPHAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOJCTBO, IHUIIEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHX IpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIIEKTPOHHAS MPOMBILIEHHOCTb, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHMHU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHUS
0OyJaronMMuUCs TMPOTpaMM  CpemHero oOmero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM M HpeaMeTHbiM). HayuHo-meToguueckoll OCHOBOM — AJis
pa3paboTKu IJIaHUPYEMbIX PE3YJIbTAaTOB OCBOEHHUS MPOrpaMM CpPEAHEro OOIIETo
00pa30BaHUsl SIBISIETCA CUCTEMHO-AESITETbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIHHOCTHBIM TOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLINE:

— OCO3HaHWe OOy4YalIMMUCA POCCUMCKONW TpakIaHCKOH HIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

— HAJIMYME MOTHUBAIIMH K O0YYCHHIO;

— IIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJAEHUH JMYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH U MCTOPUYECKUX Tpaauluii 0a30BOM HAYKU XUMUH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBAaThCS B CBOEH
JESTENIbHOCTH I[€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYIIUMH IEJIOCTHOM
CHUCTEME XMMHYECKOTro 00pa3oBaHuUs;

— HaJIMYME IPaBOCO3HAHUS HKOJIOIMUYECKON KYyJIbTYypbl U CIHOCOOHOCTH CTAaBHUTH
LEJIA U CTPOUTD KU3HEHHBIC IJIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS MPEAMETA « XUMUS» TOCTUTAIOTCS B €IUHCTBE
y4eOHOW U BOCTIUTATEIBHOMN ACSITEIFHOCTA B COOTBETCTBUU C TYMaHUCTHYECKIMH,
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COLMOKYJIbTYPHBIMHM, JTyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMU U  HUJcalaMu
POCCHIICKOTO Tpa)KJAHCKOIO OOIIecCTBa, MPUHATHIMA B OOIIECTBE HOPMaMH H
npaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMU  MpOIlECCaM  CaMOIIO3HAHUA,
CaMOPAa3BUTHUA U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTU OOYHAIOIITUXCSL.
JInyHOCTHBIE  pe3ylbTaThl  OCBOEHUS  MNpeaMera  «XUMHUSD»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMbBITA TO3HABATEILHOM M MPAKTHUUECKON JeATEeIbHOCTU
00yJaronuXcst Mo peayn3alii MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

— O0CO3HaHUA OOYYArONIUMUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U O00SI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

— TPEACTaBICHUS O COIMAJIbHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE;

— FOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIHLHOCTH MPHU CO3JaHUU y4EOHBIX
MPOEKTOB, PEIICHHH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUU
XUMHUUYECKUX IKCTICPUMEHTOB;

— CINOCOOHOCTM TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

— I[IEHHOCTHOTO OTHOILIEHHS K MCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO
OTE€YECTBECHHON XHUMMHU,

— YBaXEHHS K TMPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJICHUH, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPYy/a YYEHBIX U MPAKTUKOB;

— WHTEpeca U MO3HAaBaTEIbHBIX MOTHMBOB B MOJYYEHUHU U MOCIEIYIOIIEM aHAIU3e
uH(OpPMAIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

— CIMIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3AHHBIE C XMUMHUUYECKUMHU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

— TOTOBHOCTH OILICHUBATh CBOE IIOBEICHHE M MOCTYNKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbSI:

— TIOHUMaHUS IEHHOCTEH 370poBOro W 0Oe3omacHoro obpasza  >KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MyecKkoMy u
MICUXUYECKOMY 3710POBBIO;

— coOmroieHnsT TpaBWI 0O€30MacHOTO OOpamieHuss C BEMIECTBAMU B OBITY,
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MOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIbHOCTH;

— T[IOHMMaHUs [IEHHOCTHM TMPaBWI HUHIWBUAYaAJbHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;
— OCO3HAHMS TOCHEJACTBUUA W HENPUSITHS BPEAHBIX MNPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

—  KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIIbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TIONIE3HOM, TBOPUECKOM ©  JPYrMX BHIAX
JEATEIIbHOCTH;

— YCTAaHOBKM HA aKTUBHOE yYaCTHE B PELICHUU MPAKTUYECKHUX 3a7a4 COLMAIBHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

— HWHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MpodeccHii pa3iudHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS ITPEMETHBIX 3HAHUH 110 XUMUHU;

— YBaXXEHHUS K TPYy, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU JIEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBHUAYyaIbHOM TPACKTOPUHU 00Opa30BaHus,
Oynymiel nmpodeccuy U peann3aliid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C yUETOM
JUYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEH K XWUMHUH, MHTEPECOB M TMOTPEOHOCTEH
00111eCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

— DKOJIOTUYECKU I1eJIeCOOOpPa3HOr0 OTHONIICHUS K TPUPOJE, KaK HCTOUYHHUKY
CyILIECTBOBAHMS KU3HU HaA 3EMIIE;

— TOHHMMAaHHS TJ00aJTBHOTO XapakTepa »JSKOJOTHYECKHX MPOOIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPEJIbI;

— OCO3HAHUSI HEOOXOJUMOCTH HUCIIOJIb30BAHUS JIOCTHIKECHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAITMOHATBLHOTO TPUPOJIONIOIH30BAHUS;

— QKTUBHOT'O HEMNPUATHS JAEUCTBUI, NPUHOCIIIUX BPEA OKPYKAKOUIENH MPUPOIHOU
cpene, YMEHHs MPOTHO3UPOBATH HEOIArOMPUSITHBIC IKOJIOTHUYECKUE TOCIEICTBUSA
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

— HaJIMYUs PA3BUTOrO0 IKOJOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKONU KYJBTYpHI,
OTbITa NeATEeNIbHOCTU AKOJIOTUUECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCS MMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

— c(OpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

— MOHUMaHUS crenu@UK XUMHUH KaK HayKHd, OCO3HAHUs €€ poiu B (HOPMUPOBAHUU
palMOHANIBHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTaBICHUS 00
OKpYXXalollleM MHUpPEe KaKk O €JAWHCTBE MPUPOAbl U YEIOBEKa, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJeM COXPaHCHHS IMPUPOTHOTO
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paBHOBECHS,

— y0ex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JJIsS COBPEMEHHOM IMBUIIN3ALIUU: B
e€¢ TYMaHHCTUYECKOW HAIMPaBJICHHOCTH U BAXKHOW POJIM B CO3JIaHMM HOBOU 0asbl
MaTepuaIbHON KyJlbTYpPbl, PEIICHUH TTI00aIbHBIX MPOOJIEM YCTONYUBOIO Pa3BUTHS
YeJI0BEYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, MHIIEBOM U  DKOJIOIMYECKOU
0€30MacHOCTH, B Pa3BUTUM MEJMLMHBI, 00ECIIEYEHUN YCIOBHI YCIEIIHOTO TpyJa
Y DKOJIOTMYECKU KOM(OPTHOM KU3HH KaXKI0Tr0 WICHA 00IEeCTBa;

— €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJIOB MO3HAHUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaYKaX, CHOCOOHOCTH HCIOJIb30BaTh MOIyYaeMble
3HaHHUA [JJs aHaiu3a U OOBSCHEHUS SIBICHMHM OKpPYXKalIIEro Mupa u
MPOUCXOASINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIUXCA JaHHBIX C IEJIbI0 MOIYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIB30BaTh XUMUUECKHUE 3HAHUS JUIsl PELICHMUS
npo0JieM B peaJbHBIX )KU3HEHHBIX CUTYalIUAX;

— MHTEpeca K MO3HAHMIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

— TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3OBaHHIO |
caMO0Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUI 1O XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

— HMHTEpeca K OCOOEHHOCTSM TpyJda B pasiMuHbIX cepax MpodheccroHaTbHOM
NEATEIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSA Yy4eOHOro mpeaMera «XuMUS» Ha
YPOBHE CpeJHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

—  3HauuMble A8 (QOPMHUpPOBAaHUS ~ MHUPOBO33PEHMST  OOy4arOLIUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIeHAYYHbIC TOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHENU(PHUKY METOIOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHNeE, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUE);

— yHUBeEpcallbHble Yy4eOHbIE IEHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHUBHEIE,
pEryJsiTUBHBIE), o0ecreynBaromnme (dbopmupoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COIIMAIEHON KOMITETEHIIUU 00yYarOINXCs;

— CHOCOOHOCTh OOYYaIOUIMXCS MCIOJB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble yueOHbIE JEWCTBUA B
ITO3HABATEJIbHOM U COLMAJILHON ITPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPA)KalOT  OBJIAJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMH
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JIEUCTBUSMU.

OBJaieHne YHMBEPCATbHBIMH YUeOHBIMH NMO3HABATEILHBIMU JeHCTBUSIMH:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

— CaMOCTOSITENIbHO (POPMYJIHPOBATh M aKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBarTh;

— ONpEeNeNaTh IEeNH JESITEIBHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

— HCMOJIb30BaTh NPU OCBOCHHM 3HAHUW NPUEMBI JIOTMUECKOTO MBIILUICHUS —
BBIJICJISITh XAPAKTEPHbIE MPU3HAKU MOHSITUN M YCTAaHABIMBATH WX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIsi OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHMI;

— BBIOMPATh OCHOBAHUSI M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKuu;

— YCTaHaBJIMBaTh NPUYMHHO-CIEICTBEHHBIE CBSI3M MEXKIY HW3Yy4Ya€MbIMH
SBJICHUSIMU,

— CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIE, J€yKTUBHBIE, IO aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEYMS B paccMaTPUBAEMbIX SBJICHUSIX,
(bopMyIMpPOBATH BHIBOJIBI U 3aKITIOUEHUS;

— NPUMEHSATh B MPOLECCE IMO3HAHUSA, HUCMOJb3yEMbIE B XUMHUU CHMBOJIHMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA3OBHIBATH MOJIETBHBIE MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMUYecKas (opmysa, YpaBHEHHE XUMUYECKOU
peaKkiuyu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 6a3oBble Mccaea0BaATEILCKIE AeiiCTBHSI:

— BJIAIETh OCHOBAaMHM METOJIOB HAYYHOI'O TO3HAHUS BEIIECTB M XUMHUYECKUX
pEaKLnil;

— dopMyIMpOBATH LIETU U 33Ja4d UCCIEOBaHUS, UCIOIb30BaTh MMOCTABIICHHBIE U
CaMOCTOSITEJIbHO  C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KA4e€CTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI N1 (DOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKa3bIBAEMBIX CYXKJCHUI;

— BIJIAJICTh HABBIKAMU CaMOCTOSATENIBHOTO IUIAHUPOBAHUS M IMPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJA0M
MpoIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
0000TIeHHS ¥ BBIBOIBI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIBTATOB HCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJICIAaHHON paboTe;

— mpuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEOBATEIbCKOM U MPOECKTHOU
JESTEILHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B ITO3HAHMS.
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3) padora ¢ unpopmanueii:

— OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MHPOpMAIUU (HAYyUHO-TIOMYJIsIpHast
JuTepaTypa XHMHUYECKOTO COJICp)KAHWS, CIpPaBOYHBIE MOCOOHUS, PECypCh
WUuTepHera), aHanu3upoBaTh HH(POpPMAILIMIO pPA3IUYHBIX BHUAOB U  (QopM
MpEACTABIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH 51
HEMIPOTUBOPEUNBOCTH;

— (opmynupoBaTh 3anpochl U MPUMEHSATH PA3TUYHBIE METOJbI MPHU IMOUCKE U
otbope wHbOpPMAIUK, HEOOXOAWMOW IS BBITIOJHEHUS Y4YEOHBIX 3aaad
OIPEICIIEHHOTO THIIA;

— npuoOpeTaTh ONBIT MCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OopMy MpeacTaBiaecHUST HHPOPMAITHH
(cxeMbl, rpadvKH, TUarpaMMbl, TAOJIUIBI, PUCYHKH U JPYTHE);

— HCIIOJIb30BaTh HAYYHBIN SI3BIK B KaU€CTBE CPEJICTBA MPU pabOTEe C XMMHUYECKOM
uHpopMaIen: MPUMEHATh MEXIpeaAMeTHbIe ((PU3NYECKHe M MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, ()OpMYIIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

— UCIHOJb30BaTh U NPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHUE CpEICTBA
HaIrJISIAHOCTH.

OBJaieHNe YHUBEPCATbHBIMIA KOMMYHHMKATHBHBIMHM J1€/iCTBUAMMU:

— 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJTaeMON TEMbl B XOJ€ JAHAJIOra /WK
JMCKYCCUH, BBICKa3bIBaThb HUJeHU, (OPMYJIHpPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKECHHOMN 3a/1a4H;

— BBICTYyHaTh C MPE3CHTALMENl pe3yJIbTATOB IO3HABATEIBHON JIESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBITTOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIESCKOW PaOOTHI MO MCCICIOBAHUIO CBOWCTB
M3Y94aeMbIX BEIIECTB, pealn3alid yIeOHOTO MpoeKTa U (HOPMYyIUPOBATH BBEIBOIBI
MO0 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUUA MYTEM COrJIACOBAaHMS TMO3ULUNA B
X0/J1e 00CYXJIeHHUsI 1 0OMEHA MHEHUSMH.

OBJajieHne YHMBEPCAJIbHBIMH PEryJSSTUBHBIMU AeCTBUSIMM:

— CaMOCTOATENBHO IUIAHUPOBATH W OCYIIECTBIISITH CBOK IMO3HABATEIBHYIO
JIEATENbHOCTh, ONpEeAeisas €€ LelIM W 3aJayd, KOHTPOJMPOBATH M IO MEpPE
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TpEIaraéMblii aJIroput™M JACHCTBUU MpuU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7a4, BbIOMpaTh Haubolee
¢hdeKTUBHBIN Ccroco0 WX pemieHus ¢ y4ETOM TIONYYCHHS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

— OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HAa OCHOBE CaMOaHajau3a U
CaMOOLICHKU.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC
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[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHnyecKkas XuMHUsD) OTPaXkKaroT:

—  c(OpMHUPOBAHHOCTh  MPEJACTABICHUA O XUMHUYECKOW  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SBJICHUU
npupoasl, B  (QOPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

—  BJAJCHUE  CHUCTEMOM  XUMHMYECKHUX  3HAHUM, KOTOpas  BKJIOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUN DJIEMEHT, aToM, JJIEKTPOHHAas
000110YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBS3b, CTPYKTypHast (popmyna (pa3BEpHYTass W COKpam€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOIHBIN CKeNleT, GyHKIIMOHATBHAS TPYTIa, paIuKal,
M30MEPHSI, U30MEPBI, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YIIE€BOIOPOIbI, KUCIOPO/
U a30TCOJEpIKAIME COCAMHEHUS, MOHOMEp, MOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHbl (T€OpUs CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalume B OCHOBE MOHUMAHUS NPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCITOJIb30BAaHUN BAXHEHIITMX OPTaHWYCCKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JEATebHOCTU YEJIOBEKa;

— c(pOpMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE TPU3HAKUA TOHITHH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BAaTh COOTBETCTBYIOLIUE MOHATHS MPH
ONMCAaHUH COCTaBa, CTPOCHUS U IPEBPALICHU OPTAHUYECKUX COEAUHEHHI;

— cOpMHPOBAHHOCTP YMEHHH HCITOJIb30BaTh XHMHUYCCKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEaKIUH,
W3TrOTaBIIMBaTh MOJIETNM MOJIEKYJ OPraHMYECKHX BEUIECTB I WJUIFOCTPAlMU HUX
XUMHAYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

— c(hOpPMUPOBAHHOCTh YMEHHUH YCTaHABJIMBAaTh MPUHAJICKHOCTh HN3YYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne CcoequHEeHUN (yrJIeBOJOPOABI, KHUCIOPOA U a30TCOJepKallue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh HMM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBHUAIBLHbBIC
Ha3BaHMsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMWIICH, AalleTUJICH,
ATUJICHTIIUKOJIb, TIUIEpHH, (HEeHO, (PopManmbaeTh, areTalbIeTua, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAsK KUCJIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

— cOpMHPOBAHHOCTHL YMEHHSI ONPEACNSTh BHABI XUMHYECKOW CBSI3U B

OPraHUYECKUX COCAUHEHUAX (OMHAPHBIC U KPaTHBIC);
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— chOpMHUPOBAHHOCTh YMEHHsI TPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

— c(hopMUPOBaHHOCTh YMEHUI XapaKTEPU30BaTh COCTaB, CTPOEHUE, (PU3NUECKUE U
XUMHAYECKUE CBOMCTBA THUIMYHBIX NPEACTABUTENICH PA3JIUYHBIX  KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, POIUJICH, alleTHIICH, OyTaaueH-1,3,
MeTHI0yTaauen- 1,3, 6eH3051, METaHOI, 3TaHOJ, YTHJICHTIIUKOb, TIIUIEPHH, (DEHOI,
alleTalIbJIETU, MypaBbUHasl U YKCYCHAsl KHCIJIOThI, IJIF0K03a, KpaxmaJl, [eJUTr0I103a,
AMUHOYKCYCHAasl KHCJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHHUSIMA COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

— c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh HCTOUYHUKU YTIJIEBOJOPOJIHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepaboTKH;

— c(hOpPMHUPOBAHHOCTh yMEHUW MPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa
peaKkIMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB MJIM MPOJAYKTOB PEAKIINH);

— c(hOpMHUPOBAHHOCTh YMEHUHN BIAJCTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOaX
HAy4YHOTO [IO3HAHUS, HCHOJb3yEMbIX B XHUMHHM IIPU H3YYECHHH BEIIECTB U
XUMUYECKUX SBJIICHUH (HAOIIOICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSL JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

— c(OpMHUPOBAHHOCTh YMEHUU COOJIOAATh TPABHIA TOJH30BAHHUS XHMHYECKOU
NOoCyIol U J1Ta0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBITOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

— chopMuUpOBaHHOCThP yMEHHWH IJIAHUPOBATh MW  BBIMOJHATH XUMHUYECKHM
AKCIEPUMEHT (MIPEBpaIllEeHHs] OPTaHUUYECKUX BELIECTB MPU HArpPEeBaHUU, MTOJTYUYCHHE
ATUJICHA U U3YUYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArpEeBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKHA O€30MacHOCTU TpU OOpallleHuHu C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aluCH YypaBHEHUM COOTBETCTBYIOIIUX PpEAKIUA U
(bopMyIMpPOBaTh BHIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

— chOpPMHUPOBAHHOCTh YMEHHM KPUTHUECKH AaHAIU3UPOBATH XUMHUUYECKYIO
uH(OpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
uHdopmaruu, MHTEpHET 1 ApyTHX);

—  c(opMHpPOBAaHHOCTH ~ yMEHHMM  CcOONIOAATH  MpaBWIa  AKOJOTHYECKH
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1esecoo0pa3Horo MOBEAEHUS B ObITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXpaHEHUsI CBOErO 3I0pPOBbA U OKPYXKAIOIICH IPUPOAHOU CpeAbl, OCO3HABATH
ONIACHOCTh BO3JECUCTBHSI Ha JKMBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BeIEeCTB, MoHKMMasl cMmblca nokazartens [1/IK, mosicHATh Ha mpumepax CrocoObl
YMEHBILIEHUS W IPEJOTBPALICHUS HX BPEIHOIO BO3JAEHUCTBUSA HAa OPraHU3M
YEJIOBEKa,;

— s 0OyYaroImuXCsi C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3[IOPOBBS: YMEHHE
NPUMEHATH 3HaHWSA OO0 OCHOBHBIX JOCTYINHBIX METOAAX TMO3HAHHUA BEUIECTB U
XUMUYECKUX SIBICHUN;

— JUI CJIENBIX U CIa00BUISAIIMX 00YYAIOIIMUXCS: YMEHHE UCTOIb30BaTh pelibehHO-
TOUCYHYIO cucTemMy obo3Hauenwuit JI. bpaiins nis 3anucu XuMudeckux opMyit.

11 KUIACC

[IpenMeTHBIe pe3yNbTaThl OCBOCHHUSA Kypca «OOIas M HeopraHudecKas XUMHUS
OTpaXKaroT:

—  copMUPOBAaHHOCTh  TIPEACTABICHHUH: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUpPOBAaHWMM MBINUICHWS W  KYJbTYPHl JIMYHOCTH, €€
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM IS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 370POBBIO M IPUPOIHOM
cpene;

—  BIAJCHUE CUCTEMOM  XMMHUYECKHX  3HAHHM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHATUS (XUMUYCSCKANA DIJIEMEHT, aToM, W30TOm, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIICHb OKUCJICHUS, XUMHUYECKAsl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKIMH, PacTBOP, IJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJICKTPOJIUTUYECKAS] JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMM, XUMHUYECKOE pPABHOBECHE);, TEOPHUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconanuu, nepuoauueckur 3akon [[. M. Menpaeneesa,
3aKOH COXPAHEHHSI MAaCChl BEUIECTB, 3aKOH COXPAaHCHUS M IMPEBPALICHUS] SHEPTUU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUM S3BIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIUE B OCHOBE IMOHMMAHHS MPUUYMHHOCTH U
CHUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BXKHEHUIITUX HEOPTaHUYECKHUX
BCIIECTB B OBITY U MIPAKTUICCKOM IEITEILHOCTH YEIIOBEKA;

— c(hOpPMUPOBAHHOCTh YMEHHMM BBISBIISATH XapaKTepHbIC IPU3HAKU TTOHSATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE ITOHATHUS IIPU
OIMCAHUN HEOPTaHUYECKUX BEILIECTB U UX MPEBPALLICHUN;

— cOpMHUPOBAHHOCTP YMEHHH HCITOJIb30BaTh XHMHUYCCKYI0 CHMBOJIUKY IS

20



coctaBieHus (OpPMYyJ BEIIECTB M  ypaBHEHUM XHUMHYECKUX  PEaKIuH,
cuctematnyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHakK, ramic¢Has
U3BECTh, HETAIIEHAS! U3BECTh, MUThEBAs COMA, TUPUT U JIPYTHUE);

— c(OpMUPOBAaHHOCTh YMEHUN OINpPEACNATh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTAaBa, BUJ XUMUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOIHAs) B COCIMHEHUSX, THUII
KPUCTAJIMYECKON PEIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJUTMYECKAast), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHM;

— c¢(hOpMHUPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAIC)KHOCTh HEOPTraHUUECKUX
BEIIECTB II0 MX COCTaBY K OMpPEACIEHHOMY KJIAcCy/TPYIIIe COSAMHEHUH (MPOCTHIC
BEILIECTBA — METAJUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS, KUCJIOTHI, aM(POTEepHbIC
TUIPOKCHUIBI, COJIH);

— c(pOpMUPOBAHHOCTH YMEHUN PACKPBIBATH CMBICH Mepuoandeckoro 3akona Jl. U.
MeHnpeneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATHU3HPYIONTYI0, OOBICHUTEILHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

— c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 37eMeHTOB 1—4 mepuonoB Ileproanyeckoil CUCTEMBI XUMUYECKHX
anementoB J[. M. MenneneeBa, HMCHOb3ys MOHATUS «S-, pP-, d-dJIEKTPOHHBIC
opOuTaANHY», «IHEPTETHUCCKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB M HMX COCAWHECHUN IO NEPUOJaM M TpyHIam
Ilepronnueckoii cucreMbl XuMudecKkux 31neMeHToB /. . Menneneesa;

— c(hopMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATDH) OOIINE XUMUUYECKHE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAThH
CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKHMH BEIIECTBAMHU C
ITIOMOILBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

— c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TIPU3HAKaM (YUCIy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEICHEW OKHUCJICHHUS JIEMEHTOB, OOpaTUMOCTU
pEeaKIMK, YYaCTHIO KaTaau3aropa);

— c(hOpMHUPOBAHHOCTh YMEHUMN COCTABJIATh YPABHEHUS PEAKIIUN Pa3IUUYHBIX THIIOB,
MOJIHBIE W COKpAIIEHHBIE ypaBHEHUS peaKIMii HMOHHOTO OOMEHa, Y4YWThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;

— chOpPMUPOBAHHOCTh yYMEHUM MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINEC
KAQ4eCTBEHHBIM COCTaB PAa3JIMYHBbIX HEOPraHWYECKHUX BEIIECTB, pPAacCIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

—  c(opMHUpPOBAaHHOCTHL ~YMEHUM  pacCKpblBaTh CYIIHOCTh  OKHUCIUTEILHO-
BOCCTAaHOBUTEHHBIX PEAKIIMA TIOCPECTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
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ATUX PEaKIUM;

— chOpPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaKIuy OT Pa3TUIHBIX (PAaKTOPOB; XapaKTeP CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aenctus (npunuui Jle [latense);

— c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepu30BaTh XHUMHUYECKHUE IIPOIIECCHI,
JISKAIAEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJICTABICHUNA 00 OOMWX HAyYHBIX MPUHIHAIMAX WU
AKOJIOTHIECKUX MPOOJIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

— c(hOpMHUPOBAHHOCTh YMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPY XUMHYECKUX PEaKIUAX, MAcChl BEIIECTBA WM 00BhEMA Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIN O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHWS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

— c(OpMUPOBAHHOCTh YMEHUU COONIOAATh MpPAaBWJIA MOJB30BAHUS XHUMHYECKOU
NOoCy/Iol U J1Ta0OpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITTOJTHCHHIO JTa0OPATOPHBIX
XUMHUYECKUX OIBITOB;

— c(opMUpPOBaHHOCTh yMEHHUH IJIAHUPOBATh W  BBINOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3iioKEeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
OTIpEZICTICHUE CPEIbl PAacCTBOPOB BEMIECTB C IIOMOINBI0 YHHBEPCATHHOTO
WHINKATOPA, BIUSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIny,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE pPEaKIMU Ha cyib(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 337a4 0
TeMaM «Metamey u «HemeTamib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIICHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YJbTaThl XHWMHUYECKOTO0 OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOUIUX peakiuii U (OpMYIUpOBATh BHIBOJBI HA OCHOBE
ATUX PE3YIHTATOB;

— chOpPMHPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3UPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HBIX HMCTOYHHKOB (CpEeICcTBa MacCOBOU
KOMMYyHUKaiuu, UHTepHeT u ApyTux);

—  chOpMHpPOBAHHOCT,  yMEHUH  cOOJIOJaTh  IpaBWiIa  DKOJOTUYECKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOH NEATEIBHOCTH B IEIAX
COXpaHEHHUsS CBOETO 370pPOBbS M OKPYKAIOIICH TPHUPOTHONW Cpeabl, OCO3HABATH
OTACHOCTh BO3JICHCTBUS Ha )KUBbIE OPTraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

— st OOyYaroIuXcsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370pPOBbS: YMCHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIICCTB U
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XUMHYECKUX SIBJICHU;
— JJIS CJIETIBIX U CIa0OBHUIAIIMX O0yYalOIIUXCs: YMEHUE UCIIOJIb30BaTh peabedHO-

TOUCYHYIO cucTemMy obo3HaueHwuit JI. bpaiis nis 3anucu XuMudeckux opMyit.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koauu
Ne n/n HaumenoBanue pa3aesioB " TeM | €CTBO | JjieKTPOHHBbIe (1M(pPOBbLIE)
) NMPOrpamMMbl 4acoB | o0pa3oBaTesibHbIE PECYPChI
Bcero

Pa3nes 1.Teopernyeckue 0CHOBbI OPraHN4eCKOi XUMHUH

IIpenmer opranuyeckoit xumuu. Teopusd

bubnnoreka HOK

1.1 CTPOEHHSI OpraHnyeckux coenvHeHudd A. M. | 3 htps://m.edsoo.rw/7f41837¢
bytneposa

Hroro no pazueny 3

Paznen 2.YriaeBoaopoabl

2.1 [IpenenbHbIe yriieBOAOPOABLI — AJIKAHBI 2 bubmmorexa HOK
) https://m.edsoo.ru/7f41837¢c

29 HenpenenbHbie  yriaeBOAOpPOMABI:  QJIKEHBI, 6 bubnuoreka [HOK
) alIKaJIMCHBI, aJIKUHBI https://m.edsoo.ru/7f41837¢

bubnuoreka LHOK

2.3 ApOMATHHCCKHE YTIICBOLOPOILI 2 https://m.edsoo.ru/7f41837¢c

24 [IpupoaHble HCTOUHUKH YIIIEBOJOPOJIOB U UX 3 bubnnoreka [MOK
] nepepaboTka https://m.edsoo.ru/7f41837¢

Hroro no pazueny 13

Pasznen 3.Kucaopoacoaepskanue oprannyeckne coeIuHeHust

bubnnoreka HOK
3.1 Compret. @erou 3 https://m.edsoo.ru/7f41837¢
39 AJbIeruasl. KapGonossie KHUCIIOTEL 7 bubanoreka HOK
] CrnosxHble 3¢upsl https://m.edsoo.ru/7f41837¢c
bubnnoreka HOK
3.3 YraeBoE! 3 https://m.edsoo.ru/7f41837¢
Hroro no pazueny 13

Pa3znen 4.A30Tcoep:kaniue opranHnvyeckme coeTuHeHus

bubnnoreka OK
4.1 AMHHBL. AMUHOKHCIIOTBI. benku 3 hitps://m.edsoo.rw/7 f41837gl
Hroro no paszneny 3
Pa3pnen S.BbicOKOMOJIEKYISIPHbIE COCAUHEHUS
5.1 [Inactmaccel. Kayuyku. BonokHna 2 ngi;;fg;ohm 7 f41837CHOK
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 34

11 KUIACC
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KosanyectB | Di1eKTpOHHBbIE
Ne /it HanmenoBanue pa3geioB W TeM | 0 YACOB (undpossbie)
NPOrpamMMbl o0pa3zoBaTe/ibHbIE
Bcero pecypebi
Pa3nen 1.TeopeTnueckue 0CHOBBI XUMHH
Crpoenue artomoB. llepuoanueckuit
11 3akoH u [lepuoamueckass cucrtema 3 bubnuorexa HOK
XUMHYECKHUX 3JIEMEHTOB . n. https://m.edsoo.ru/7f41837¢
Meneneena
12 Crpoenne BemecTBa. MHOrooOpasue 4 bubnunoreka [HOK
BEILIECTB https://m.edsoo.ru/7f41837¢
bubnuorexa OK
1.3 KHMHYECKHE PeaK K 6 https://m.edsoo.ru/7f4183u7c
Hroro no pazueny 13
Pa3nen 2.Heoprannueckasi XumMus
2.1 Merauisi 6 Etljcfsj?/l;ll?lf(li(sio.ru/ 7141 SE?K
bubnuorexa OK
2.2 Hemeramuisi 0 https://m.edsoo.ru/7f4183u7c
23 CBs13b HEOPraHMYECKUX U OpPraHUYECKHX ) bubnunoreka [HOK
BEILICCTB https://m.edsoo.ru/7f41837¢
Ntoro no pazgeny 17
Pa3zpen 3.XuMus ¥ KU3Hb
bubnmoreka OK
3.1 KHMH5L U KU3HE 4 https://m.edsoo.ru/7f4183L§c
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 1O 34
[TPOIT'PAMME
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