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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE CpeAHET0 00111ero o0pa3oBanus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBaHuU B
Poccuiickoit deneparuny», TpeOOBaHMI K pe3ysbTaTaM OCBOEHUS (eaepaibHON
oOpasoBarenbHON MporpaMMbl cpefaHero obmero oobpaszoanusi (POIT COO),
npecTaBiIeHHbIX B DeiepaibHOM rocyAapCTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTe
COO, c yuértom KoHuenuuu mnpenomaBaHusi y4yeOHOro mnpeamera «XUMHSD» B
oOpa3oBaTenbHbIX oOpranu3zanusx Poccuiickoit ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U OCHOBHBIX MoyiokeHUN «CTpareruu
pa3Butua BocnuTaHusi B Poccuiickoin ®@enepanuu Ha nepuon g0 2025 roma»
(Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOZIOB K pa3paboTKe MpOrpaMMbl 10 XUMUH, K ONPEACICHUIO 00Iei
cTpateruu OOy4YeHUs, BOCHUTAHMS M PAa3BUTUS OOYYarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbubie nonoxkeHus ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepXaHus, PE3yJbTaTOB OO0y4YyeHHUs M TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHMe, MOJy4aeMOE€ BBITYCKHUKaMH 00111e00pa3oBaTeIbHON
OpraHM3alH, SIBISIETCS HEOTHEMIIEMOM 4acThi0 UX 00pa3oBaHHOCTH. OHO CITYKUT
3aBEepUIAIOIIMM 3TAllOM pealn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIUX  LEJIOCTHOM  CUCTEME  XUMHUYECKOIO
oOpa3oBaHMsi. OTH IIEHHOCTM KAacalOTCs TO3HAHUS 3aKOHOB  IPUPOIBL,
dbopMHpOBaHUS MHUPOBO33pEHUST M OOWIEH KyJbTypbl YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MHPHUPOAHOU
cpene. Peanusyercs xumuyeckoe o00pa3oBaHuE OOYyYalOIIUXCS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs CpPEACTBAMU YYEOHOro mpenMera «XUMHs,
COJIEpKAaHUE W IOCTPOEHUE KOTOPOIrO ONpPENENIEHbl B IPOrpaMME MO XUMHUH C
yaéToM crnenupuKkd HayKu XUMHH, €€ 3HAYCHHWS B TO3HAHWHM TMPUPOJIBI U B
MaTepuaIbHON KU3HU OOIECTBa, a TAKXKE C YUETOM OOIIMX IIefiel ¥ MPUHIIUIIOB,
XapaKTEpU3YyIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpeIHero oOIIero
obpazoBanus B Poccuiickoit deneparumu.

XUMHSL Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT oco0yi poyib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE L[EJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOABI M YEIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEICTBYSI C JOPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTajla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIICIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa Ha pEUICHUE
rJI00ANBHBIX TPOOJIEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B coorBerctBHMM ¢ OO0mMMHM LENSAMH W NPUHIMIIAMH CPEAHETO OOIIETro
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPHEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, MPOJOJKEHUS
0o0pa30BaHMs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.
CoctaBngomuMu  npeaMeTa  «XuUMHUs»  SBISIOTCA  0a30Bble  KypChl  —
«Oprannueckass xumus» U «OOlIags ¥ HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COZepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUN MO HEOPTaHWYECKOW XUMHH (C BKIFOYEHHUEM 3HAHWU U3 OOIIeld XUMUH) U
opraHndeckoi xumuu. GopMuUpoBaHNWE NAHHOW CHCTEMBbI 3HAHWN NPU U3YYEHUU
npeaMeTra oO€ecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHITH, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cPOpMHpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpelNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTraHUYECKUX
COCAMHEHUI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
NpeJCTaBlICHU O CTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOIOrHYECKU
aKTUBHBIX COEOUHEHHMH. B Kypce OpraHmyecKkou XUMHH IIOJIYy4YarOT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUECKON PEAKLINH.

[lonx HOBBIM yrjaom 3peHuss B npeamere «XuMmus» 0a30BOro  ypoBHSA
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (aKTOJIOTHMUECKHE CBEIACHHS O BEIIeCTBAX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImIass ¥ HeopraHuuecKas
XUMUSD» OOyYarolUMMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULINMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
000011a10111eH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnasg cucremMa 3HaHMM O Ba)KHEHIIMX BEIECTBAX, MX COCTaBE, CTPOECHMH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUMSIX, UX CYLUIHOCTU U
3aKOHOMEpPHOCTSIX IpoTeKaHus jomnosHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJACpXKaHHsS, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
IpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW MU TMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX IMPUIIOKEHUN XUMHUH, OMOTaI0T
BBIIIYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OpPUMEHATh €€ [JIs TONOJHEHWS 3HAHWM, pEelIeHUs HHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a/1a4. B 1enom coxepkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS ~ WM3Y4YEHHS OPUEHTUPOBAHO  Ha
(opMupoBaHHE y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uaed, TaKUX Kak: MaTepUalbHOE E€AMHCTBO HEOPraHUYECKOIo M
OpraHMYECKOI0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTpPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHUN MMyTEM OSKCIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
NPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTUYECKUX MpodiieM, a
TakKe MpodieM cOepeKeHUsl IHEPTEeTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTMHM U MaTepUaoB.

B muitane pemieHus 3ajay BOCIOMTAHUSA, PAa3BUTHS U COLMAIM3ALMM O0y4YaromuXxcs
IOPUHATBIE NPOTrpaMMON MO XMMMM IOAXOJbl K ONPEIEICHUIO COACpKaHUS U
NOCTPOEHUS MpeaMeTa MpeAyCMaTpUBAlOT (POPMHUPOBAHUE YHUBEPCAJIBHBIX
yu4eOHBIX JCHCTBHM, HMEIOMUX ©0a30BO€ 3HAUEHUE J[UIA Pa3IUYHBIX BUIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIH,
HEOOXOJUMBIX JJIsi MPUOOPETEHHs] OMbITa MPAKTHUYECKOHW M HCCIEI0BATENbCKON
JESATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMHUH.

B npakrtuke mnpenoaaBaHMsT XMMHHM Kak Ha YPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHMs, TAK U HA YPOBHE CPEHEr0 001Iero 00pa3oBaHus, IpU ONpPEIEICHUN
COJIep)KaTeIbHOM XapaKTEpPUCTUKM LelNed HW3y4eHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKONM HAyKH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESITEIbHOCTH YEJOBEKa W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOJUYECKOW TOUYKHM 3pEHUS] TAKOW IMOJAXOJ K OINpPEAENCHUIO eIl U3y4eHUus
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH LIETSIMU U3YUEHUS TTpeaMeTa « XUMHUSD)
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBISFOTCS:

o (GopMHpOBaHWE CHUCTEMBbl XHMHYECKHX 3HAHWA KaK  BaKHEUIIEH
COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOMi
JeKaT KITIOYEBbIC TOHSTHS, (PyHIAMEHTAJIbHBIE 3aKOHBI W TEOPUH XWMUU,
OCBOCHHE $3bIKA HAyKH, YCBOCHHE W TMOHHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C UCTOpHEi
WX Pa3BUTHUS U CTAHOBJICHHUSI,;

o (opMHpOBaHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS
BEIIECTB M XUMHYECKHX PEAKIHid, HEOOXOJUMBIX IJsi TPUOOpPETCHHUS
YMEHHI OPHEHTHUPOBATHCSI B MHpE BEIIECTB M XUMHUYECKHX SIBICHUH,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e pa3BUTUE YMEHUU U CIIOCOOOB ACSITENbHOCTHU, CBA3aHHBIX C HAOIIOACHHEM U
OOBSICHEHMEM  XUMHYECKOIO JKCIEPUMEHTAa, COOJIIOJEHUEM  MpaBUII
0e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsimy ¢ oTuMm, cojepixaTelbHas XapaKTepUCTHKA IIeNied W 3adad W3y4eHHUs
npeaMeTa B mporpaMMe 1o XUMUW YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomero obpazoBanus. CeromHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCsl  MPEArOoYTeHHE
NPAKTUUECKONM KOMIIOHEHTE COJAep)KaHusd OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3aliy, BIAACIOIIET0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu W
YMEHHSIMH aKTHBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEaTbHON JKU3HU
JUTSL PEIICHUS TPAKTUYECKHX 3a]1ad.

B cBs3u ¢ 9TUM Tpu M3YYEHUH TpeaMeTa «XUMHUs» JOMUHUPYIOIIEe 3HAYCHHE
IPUOOPETAIOT TaKUE IENH U 3a/1a4H, KaK:

amanrtanus OoOyJaromMXCS K YCIOBUSIM JTUHAMHUYHO pPAa3BUBAIOIIETOCS MHpA,
dbopMupOBaHHE  UHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopMupoBaHre y 00ydaromuXCsl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINN),
UMEIONINX YHUBEPCAIbHOE 3HAUCHWE [UIsl Pa3jMYHbIX BHUAOB JESATEIHLHOCTH:
peiieHus: mpodseM, MOUCKa, aHamu3a U 00paboTKH MH(OPMALIUK, HEOOXOAUMBIX
JUIS TIPUOOPETEHHUs OMbITa ACSITENBHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B
MO3HAHUM XUMHH, a TaKXKe I OLICHKU C MO3UIUI 3KOJOTHYEeCKON 0€30MacHOCTH
XapakTepa BIWSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB HA OPTaHW3M UeJIOBEKa U

INPpHUPOJHYIO CPEOY,



pa3BUTHE TIO3HABATEIHHBIX WMHTEPECOB, WHTCIUICKTyaIbHBIX ¥ TBOPYECKHUX
CIOCOOHOCTEN 00YyYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETATh HOBBIE
3HaHMS 10 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI1 TIOMCKA U aHayin3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMupOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy  oOydarommxcss  yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIpPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IJIOOANbHBIX MPOOJieM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHUSA TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHOIIIEHUSI K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKEe MPUOOPETECHUS OIBITA
WCITOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM IS TPUHSATHS TPAMOTHBIX PEIICHHH B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B y4yeOGHOM muiaHe cpemHero o6iiero oOpa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO
YPOBHSI BXOJAMT B COCTaB NpeAMEeTHOM obOnactu «EcTecTBEeHHO-HAY4YHbIE
IPEIMETHD.

OO1ee 4MCIO 4acoB, OTBEAEHHBIX ISl M3Y4YEHHUS XHMMHUHU, Ha 0a30BOM YpOBHE
cpennero oOmiero oopazoBanusi, coctariser 102 gaca: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 68 yacoB (2 yaca B HEJZIEIHO).

COJEP)XAHUE OBYUYEHUA

10 KJIACC (34 4.)

OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMUH

[IpeameT opraHmyeckold XWMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUYCHHUE B
MOJIYYCHUM HOBBIX BEIIECTB M MaTepHaOB. Teopusi CTPOCHUS OPTaHUYECKHX
coenunenuit A. M. bytneposa, e€ ocHoBHBIE non0xkeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHuYecKux BenlecTB. l'omoisiorusi, wuzomepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COECTMHEHUSIX — OJUHAPHBIEC U KPATHBIEC CBS3U.

[IpeacraBnenre o KiaccupuKaluu oOpraHu4eckux BemiecTB. HomeHknatypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAXKHEUIIINX MPEACTABUTENIEH KIACCOB OPraHMYECKUX BEILIECTB.
OKCHEepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MpEeBpaIicHUi:
O3HAaKOMJICHHE C 0OpasllaMHd OpraHMYECKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJIETUPOBAHNE MOJIEKYJl OpPraHWYECKUX BEILECTB, HAOIIOJEHUE U
OMMCaHUE JEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPECHHUE).



Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHM psAll. MeTaH U 3TaH — NpOCTEUIINE
NPEACTaBUTENN aJIKaHOB: (U3MYECKMEe U XHUMHUYECKHE CBOMCTBa (peakuuu
3aMEIICHUS U TOPEHMUSI ), HAXOXKIEHUE B IPUPOJIE, MOTyUEeHNE U TPUMEHEHUE.
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU psd. OTWIEH U TPONWIEH —
MPOCTEUIINE TPENCTABUTENIN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u wmetunOyramues-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonydeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHWHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUN Psifl. ATECTHICH —
MPOCTEUIINN TPEICTABUTENIb AJKWHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIAPUPOBAHMSI, TaJJOTCHUPOBAHUS, THUIPATALINH,
TOPEHMUS ), MOJy4eHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (Qu3MUECKHME M XHMHYECKHE CBOMCTBA
(peakiuu rajoreHMpoBaHUSI U HUTPOBAHUS), MOTyYEHUE U MIpUMEHeHue. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoayyeHue u npumenerue. TOKCUUHOCTD
apeHoB. ['eHeTmyeckasi CBsI3b MEXAY YIJIEBOAOPOJAMHU, TMPUHAMICKAIIUMHU K
pa3JIMYHBIM KJIaccaM.

[TpuponHbIe UCTOUYHUKH YTIAEBOAOPOAOB. IIpupoaHblii ra3 v MOMyTHBIE HE(DTIHBIC
razel. Hedgte u e€ mpoucxoxnaenune. CrniocoOsl nmepepaboTku HePTH: MEeperoHkKa,
KPEKUHI (TEPMUYECKUM, KaTanuThuueckuil), muponu3. [Ipoayktel mepepaboTku
He(THU, MX NPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI yroiab u
MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE  METOJIbl HM3YyYE€HHUsI BEIIECTB M WX MPEeBpalllCHUN:
O3HAKOMJIEHWE ¢ O00pa3laMy IUIaCTMAcC, KAaydyyKOB W PE3WHBI, KOJUICKIIUU
«Hepts» u  «YTOomp», MOAENMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
raJIOr€HONPOU3BOIHBIX, MPOBEACHUE NIPAKTUYECKON PaOOThI: MOJyYEHHUE ITUIICHA
Y U3YUYEHHE €r0 CBOWCTB.

Pacuérnrie 3agaun.

Brluucienus mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIEeCTBA WM MPOIYKTa PEaKIMH IO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIINN).
Kucaopoacoaep:kamue opranndeckue coelMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOJ: CTPOCHUE, (pU3nyecKkue u
XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJUIaMH, raJOT€HOBOAOPOIaMH,



ropeHue), npuMeHeHue. BoaoponHble CBSI3M MEXKIAY MOJEKYJIaMH CIOUPTOB.
JlelicTBuEe METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie COUPTHl. DTUIICHIJIMKOJIb U TJIULEPUH: CTpPOEHUE, (PU3UUYECKUE U
XUMUYECKME CBOMCTBa  (B3aUMOJEWCTBME CO  IIEJIOYHBIMU  METaJIaMH,
KAUeCTBEHHAs] peakUus Ha MHOIOAaTOMHbIE CHUpPTHI). JleiicTBME Ha OpraHu3M
yenoBeka. [[pumeHenune rauuepuHa 1 3TUIEHTJIUKOJIA.

deHoJT: CTPOCHUE MOJIEKYJTbI, (PU3NYECKHUE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTh
¢denona. [Ipumenenue genomna.

Anpaerunpl u kemonsi. Dopmanbaeruy, aneTaibAerul; CTpoeHue, Gu3ndecKkue u
XUMUYECKUE CBOMCTBA (pEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peaKiym), MOJTyYeHUE U MPUMEHEHHE.

OnHOOCHOBHBIE TpenebHbIe KapOOHOBBIE KHUCIOTH.. MypaBbHHasi U YKCYCHas
KHUCTIOTBI: CTpOEHUE, (pU3nuuecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME AJIs
Kjlacca KHUCJIOT, peakuus OSTepuHUKaluu), T[OJy4eHHe U MPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ICUCTBHE.
CrnoxxHble >QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONU3 CIOKHBIX
sa¢upoB. Kupsl. I'maponus xxupos. llpumenenue xupoB. buonorumyeckas poiib
KUPOB.

VYrneBonbl: cocTaB, KiacCU(UKAIMSA YTIIEBOIOB (MOHO-, JU- W TIOJUCAXAPHUIIBI).
['moko3a — mpocTedmuii MOHOcaxapui: OCOOCHHOCTH CTPOEHHUS MOJEKYJIbI,
bu3ndecKue U XUMUYECKUe CBOMCTBa (B3ammoeiicTBue ¢ ruapokcugom meau(Il),
OKHCJIEHUE aMMHadyHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBiEHHUE,
OpO’KeHHE TIIIOKO3bl), HAXOXIEHUE B MPUPOJE, NPUMEHEHHUEe, Ouosoruyeckas
ponb. dotocuHTe3. PpyKTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u uemmono3a kak npupoiHble noaumepbl. CTpoeHHe Kpaxmana u
Hewono3bl. Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHMS BEIIECTB MW WX IpPEBpalICHUI:
pOBE/ICHHE, HAONIOJICHHE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcugom Menu(Il)), MHOroaTOMHbIX CHUPTOB (B3aUMOJACHCTBUE TJIHUIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKuUcIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammozeiicTBHE Kpaxmana C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.
Pacuérnbie 3anaumn.

Brluucienus no ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJITHOTO BEIeCTBA WM MPOJYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).



A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTBl KaK aM(OTepHble OpraHWYecKue coeAuHeHUs. DPuznyeckue U
XMMHMUYECKHUE CBOICTBA aMMHOKMCIOT (Ha mpuMepe IuuuHa). buonormueckoe
3Ha4YE€HHE aMMHOKUCIIOT. [lenTuasl.

benkn kak mNpuUpOOHBIE  BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ACHATYpallnsl, KaYeCTBEHHbIE PEAKIINH Ha OCIKU.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHMsS BEIIECTB MW HUX IpPEBpalICHUI:
HaOJIIOJICHUE U ONKCAHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH
HarpeBaHuM, LIBETHHIE PEAKLIUU OEIJIKOB.

BbicokoMoJIeKyJIsIDHbIE COeIMHEHUS

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEAUHEHUH: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHAEHCALUS.

OKCIEPUMEHTAIBHBIE METOJbl MW3Y4YEHHUS BEIIECTB W MX I[PEBPAILLCHUMN:
03HAaKOMJIEHHE ¢ 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXNpeaMeTHbIX CBA3EH NpU U3YYEHUH OpraHuyeckod xumuu B 10
KJIacCe OCYUIECTBIIAETCS Yepe3 MCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCS CUCTEMHBIMU JJII OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble IOHATHA: SIBJICHHME, HAay4HbId (axT, TIMIoTesa,
3aKOH, TEOpus, aHaJIU3, CUHTE3, KJIacCU(pUKaLUsA, NEPUOJAUYHOCTb, HAOJIIOEHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

@dusuka: MaTepusi, JHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIA, SJHEPreTUYECKUN
YpOBEHB, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3HMUECKHE
BEJIMYUHBI U €JUHULIBI X U3MEPEHHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OCJIKH, YIJIEBOMABI, KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE IOPOAbI, IOJE3HbIE MCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHonorusa: MUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAJIBHOIO MHUTAHMS, MOIOIINE
CpPEACTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE IIpenaparsl, MaTepuanbl U3
VICKYCCTBEHHBIX U1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC (68 u.)



OBIIAS N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUI 37eMEHT. ATOM. SIapo aToma, M30TOMbl. DJNEKTPOHHAsE 000JI0YKa.
DHepreTUYecKue ypoBHH, MOJTYPOBHU. ATOMHBIE OpOHUTAIH, S-, p-, d- AIEMEHTHI.
OcoOeHHOCTH pacrpeiesieHUs JJICKTPOHOB MO OPOWTANISIM B aToMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUS aTOMOB.
[lepnonnueckuit 3akoH U Ilepuoanueckas cuctema XUMU4YECKUX dnemMeHnToB 1. 1.
MengeneeBa. CBs3b NEPUOJUMYECKOTO 3akoHa U lleproguyeckoll CcHCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3HauyeHHE MMEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHnue BellecTBa. XUMUYECKas CBsA3b. BUbl XuMHUUeCKOil CBsI3U (KOBaJICHTHAs
HENOJISIpHAsl M TOJspHAas, MOHHAs, MeTajuinueckas). MexaHu3smbl 00pa3oBaHUsA
KOBQJICHTHON XUMHUYECKOM CBA3UM (OOMEHHBIH U JIOHOPHO-aKIEMNTOPHBII).
Bonoponnas  cBs3b.  BanenTHOCTh.  OnekrtpooTpunaTenbHOCTh.  CTEIEHb
OKHCJICHHS. IOHBI: KATUOHBI U AHUOHBI.

BeniecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMS. 3aKOH ITOCTOSTHCTBA
cocTaBa BellecTBa. THIBl KPUCTAUIMYECKHX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTie 0 [ucHepcHBIX cUCTEMax. VICTMHHBIE W  KOJUIOMAHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanusa HeopraHnyeckux coenuHeHuil. HomeHkiatypa HeopraHuyecKux
BellleCTB. [ eHeTHyeckas CBs3b HEOPraHMYECKMX BEIIECTB, IMPUHAIICKAIMUX K
Pa3IMYHBIM KJIacCaM.

Xumuueckas peakiusi. Knaccudukaiuss XUMUYECKUX PEaKIMi B HEOPraHUYECKOU
Y OPraHNYeCKOM XUMHUU. 3aKOH COXPAaHEHHUs MAcChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPAILEHUS SHEPTUU NMPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3iuuHbiX (akTopoB. OOpaTHMbIe
peakuuu. XuMHUEeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunuun Jle [larenbe.

Onektponutuueckas auccouuanus. CunbHble U cialble anekTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCJAsl, HEUTPaJIbHAs, IETOYHAS.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIepUMEHTAIbHBIE METOJIbl M3YyYE€HHUsI BEIIECTB M WX MPEeBpalllCHUN:
neMmoHcTpanus Tabmmn «[lepuoanueckas cucremMa XxuMmudeckux 3eMenToB JI. U.
MeHpaeneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEHIETOK, HaOJIoJIeHue U
OMHUCaHUe JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEAbl PACTBOPOB BELIECTB



C TIOMOIIBI0 YHUBEPCATBHOTO WHAWKATOpPA, PEAKIMU WOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3InuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOU pEeaKIum.

Pacuérnrbie 3agaun.

Pacuérpl mo ypaBHEHUSIM XMMHUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C HCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.
Heopranumyeckasi xumms

Hewmeramnsl. 1lonoxxenne HemeramioB B [leproanueckoi cucremMe XMMUYECKHUX
anementoB JI. . MeHneneeBa u OCOOCHHOCTH CTPOEHHUS aTOMOB. DU3MUYECKHE
CBOMCTBA HEMETAJIOB. AJUTIOTPONHSI HEMETAIOB (Ha MpUMeEpe KUCIOpOJa, Cephl,
dbocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BaXXKHEUIIMX HEMETAJJIOB (TajJOT€HOB, CEphbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOUWHEHUN  (OKCHIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamibl.  Ilosoxkenne wertaiuioB B lleproamyeckoi CUCTEME XUMHUYECKHUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O0mume ¢guzndeckue cBoiicTBa MeTaoB. CIuiaBel METaJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAJUIOB (HATpUid, KaJIMid, KaJlbLINi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEb) U UX COCTUHEHUI.

OO0mme cmocoObl MOMy4YeHUs MeTaioB. [IpuMmeHeHuMe MeTamioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl U3YUEHUS BEIIECTB M UX MPEBPAILCHUN: U3yYEHUE
KoJuleKMu  «MeTtauibl W CIUIaBbl», O00pa3lioB  HEMETAIOB,  pElIeHUe
AKCTIIEPUMEHTAJILHBIX 3a/a4, HaOJIOJIeHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOAECHCTBHE THIPOKCHUJIA aFOMUHUS C PACTBOpaMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJUIOB).

PacuétHblie 3amaum.

PacuéTtel maccel BemecTBa WM 00ObEMa Ta30B IO HU3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponpr xuMum B oOecmedeHWM SKOJOTUYECKOW, SHEPIeTHUYECKOW U TMHINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIINM.

[IpencraBienuss 06 OOIMMX HAYYHBIX TMPUHIUIAX MPOMBIIIJIEHHOTO MOJYy4YeHUs
Ba)KHEHIIINX BEIIECTB.



YenoBek B MUpE BEIIECTB U MATEPHUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE MATEPUAIIBI,
KOHCTPYKLMOHHBIE MaTEpHAJIbl, KPAaCKH, CTEKJIO, KEpamMHKa, MaTepuaibl s
3JIEKTPOHMKH, HAHOMATEepUaibl, OPfaHUYECKUE U MUHEPAJIbHBIE YA0OPEHNUS.
XAMHS W 340pPOBbE YEJIOBEKA: MPAaBWJIA MCHOJIb30BAHMS  JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUS MpPEnapaToB ObITOBON XUMHU
B IIOBCEHEBHOU KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeaMETHBIX CBSI3ed MPH H3y4yeHUHU OOLIe M HeOpraHu4ecKou
xuMul B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCIOJb30BaHWE Kak OOLIMX
€CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U MOHATHH, SIBJISIOIUXCS CUCTEMHBIMU IS
OTZEJIBHBIX IPEAMETOB €CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBeHHO-HAYYHbIE TOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TeOpus,
aHalln3, CHUHTE3, KiacCU(UKalus, MEPUOAUYHOCTb, HAONIONECHUE, IKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SBJICHUE.

®usuka: marTepus, DHEPIrus, Macca, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€THYECKUI YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3NUECKUE BEIMUYUHBI U €IUHULBI X
U3MEPEHHUsI, CKOPOCTb.

buonorus: kinerka, opranusm, 3kocuctema, ornochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, TOJE3HbIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonmorusa: XUMHUYECKas MPOMBIINUIEHHOCTb, METAJUIyPIUs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTE€pPHANIOB, CEJIbCKOXO35MCTBEHHOE IIPOU3BOJACTBO, IHIIEBAs
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  [POMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX IIPEernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
AJIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHUS
o0ydJaronmuMucs TPOrpaMM CpeIHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeIMETHBIM M  TpeAMEeTHbIM). HaydHo-MeTonu4Yeckoil OCHOBOUM  miid
pa3paboOTKU IJIAHUPYEMbIX PE3YJIBTATOB OCBOCHMS MPOTpamMM CPEAHEro OOIEero
00pa3oBaHUs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.



B cooTBeTrcTBMM € CHUCTEMHO-AEATEIIBHOCTHBIM IIOAXOAOM B  CTPYKTYypE
JMYHOCTHBIX PEe3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISAIOLIUE!

OCO3HAaHHE OOYyYarOUIMMHCS POCCUHCKOM TIpaKJAaHCKOM HWIAEHTHUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTHA U CAMOOIIPEEIIEHNUIO;

HAJIMYUE MOTUBALMHU K O0yUEHHIO;

[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUWU;
TOTOBHOCTh U  CIIOCOOHOCTh OOYy4arolUUMXcs PpPyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, NPUCYIIMMH LIEJIOCTHOU
CUCTEME XMMHUUYECKOI0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJOTUYECKONU KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LENH
Y CTPOUTD KU3HEHHBIE TUUIAHBI.

JInyHOCTHBIE PE3YyIBTATHI OCBOCHHUS ITpeAMETa « XUMUSD) TOCTUTAIOTCS B €AUHCTBE
y4e0OHOW 1 BOCTIUTATEIBHOMN JESTEIbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMH,
COLIMOKYJIETYPHBIMH,  JIYXOBHO-HPaBCTBEHHBIMU ILICHHOCTSIMU W HMJACAIIAMHU
POCCHUHCKOIO Tpa)IaHCKOro OOIIECTBA, NMPUHATBIMU B OOLIECTBE HOpMaMHu U
OpaBWJIAaMU  IOBEAEHUSA, CIIOCOOCTBYIOIMMHU  IpOLIECCaM  CaMOIO3HAHUA,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU O0YYaIOLTUXCA.
JImyHOCTHBIE  pe3ynbTaTbl  OCBOEHUA  IpeaMera  «XUMHsS»  OTPaXaroT
c(OpPMHUPOBAHHOCTh OMNBITA MO3HABATEIILHON M MPAKTUYECKOW JAESITeNbHOCTU
o0Oydaromuxcs 1Mo peanu3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHHs OO0YyYaroIIMMMCS CBOMX KOHCTHUTYLMOHHBIX NpaB M OOS3aHHOCTEW,
YBaXXEHUS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHHS O COLMATIBHBIX HOPMAax W MPaBUIIaX MEKINYHOCTHBIX OTHOLIEHUN
B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AEATETbHOCTU MPU CO3JaHUU YYEOHBIX
IPOEKTOB, PEIIEHUU YYE€OHBIX U [O3HABATEIbHBIX 3a/ay, BbINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHMUS, JTIOTUKY U apIyMEHThI
JOPYTUX IPY aHAINW3€E Pa3IUYHbIX BUJIOB YUEOHOH 1€ATENbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUA:

LIECHHOCTHOTO  OTHOIIEHUS K MCTOPUYECKOMY M  HAy4YHOMY  HAcCJIEAUIO
OTCUYECTBECHHOM XVMMUHU;

YBOXEHHUsS K TMpoleccy TBOpUecTBa B O0JacTM TEOPUM M IPAKTUYECKOIO
IIPUMEHEHUSI XUMMH, OCO3HAHUS TOIrO, YTO JOCTH)KCHMS HAyKH €CTh pPE3yJIbTaT



JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHKOB,;

WHTEpeca U TMO3HaBaTEIbHBIX MOTHBOB B TOJYUYEHHWH U TOCICIYIOIIEM aHAIN3e
UHGOPMAITUHU O TIEPEIOBBIX TOCTIKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYyalli, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEICHNE U TIOCTYIIKM CBOMX TOBAPHIIEH C TIO3HIIHIA
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHHWE TIOCIEACTBUNA ITHX MOCTYIIKOB,;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

MOHMMAaHUA LIEHHOCTEH 3JJ0POBOr0O U 6€30MacHOro 0opasa KU3HU, HE0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY MU TICUXHUYECKOMY
3JI0POBBIO;

cobmofenns TmpaBui  Oe3omacHOro oOpallleHusi ¢ BelecTBaMH B OBITY,
MIOBCETHEBHOM JKM3HU U B TPYAOBOH NI€ATEIHHOCTH;

MOHMMAaHUS [IEHHOCTH MPaBUJ WHAMBHIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOrO
MOBEJICHUS B CUTYAIUSX, YTPOKAIOITUX 3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUSl TIOCJIEJICTBUA W HENPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKATHBHOU KOMIIETCHTHOCTH B y4e0HO-UCCIIeIOBATEIbCKON
JESTEIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW HW  JPYrHMX BHIAX
JIeSITEIEHOCTH,

YCTaHOBKHM Ha aKTHBHOE yYacTHE B PEIICHUH MPAKTUUYECKUX 3a7ad COIMAIBLHON
HaIPaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YUYEHUIO MPohecCcruii pa3IndyHOTO pojia, B TOM YHCIIC
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI 110 XUMUWY;

YBOKEHHUS K TPYLy, JTIOASIM TPyla U pe3yiabTaTaM TPYIAOBOH ACSITETbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHIWBHUIYaJTbHOW TPACKTOPUU O0Opa30BaHUSA,
Oyayieil mpodeccuu U peanu3aii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XMMHH, WHTEPECOB M MOTpPeOHOCTEMH
00I111eCTBA;

6) PK0JIOTHYECKOT0 BOCIIUTAHMS

OKOJIOTUYECKH IIEJIECO0OpPAa3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HMCTOYHUKY
CYIIIECTBOBAHUS KU3HH Ha 3eMIIe;

NOHMMAaHUSA TH00AJbHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM, BIIHSHUA
HIKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHOU CPEIbl;



OCO3HaHUS HEOOXOJUMOCTH HCHOJB30BaHUS JOCTHXKCHUNW XUMHH ISl PEIICHUS
BOIIPOCOB PAIMOHATBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHUS JCHUCTBHM, MPUHOCAIIMX BpEI OKPYKAKOLIEH MPUPOIHOU
cpene, yMEHHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTHUYECKUE TOCIEACTBUSA
NPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJW4usl PA3BUTOIO DSKOJIOTMYECKOTO0 MBILIIEHUSA, 3KOJIOTHYECKOU KYJIBTYpHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUACOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHEUPUKA XUMHUH KaK HayKH, OCO3HaHUs €€ posii B (OPMUPOBAHUU
palroHaIbHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00
OKpYXXalollleM MHUPE KaK O €IUHCTBE MPUPOALI M YEJIOBEKa, B IO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpOOJeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS,

yOeXKIEHHOCTH B 0CO00# 3HAYMMOCTH XWMHU JJISI COBPEMEHHOW IUBHIIM3AINHU: B
e€ TyYMaHUCTHUYECKOW HAIMPaBIECHHOCTH W BaXHOW POJIM B CO3/JaHMHM HOBOM 0asbl
MaTepUaIbHOU KyJIbTYpPBI, PEIICHUH TTI00aTbHBIX MPOOJIEM YCTONUYUBOTO Pa3BUTHS
YEJIO0BEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, NHUIIEBOM U HKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUM MEJULIUHBI, 00ECIIEYEHNN YCIOBUM YCIIEIIHOTO TPy/Ja
Y HKOJIOTUYECKU KOMMDOPTHOM KU3HH KAXkI0r0 YieHa 00IIeCcTBa;
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHMMAaHUs CYUIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble
3HaHUS [ aHaidu3a W OOBSICHEHHs SIBICHUM OKPYKAIOIIEro MHpa U
MPOUCXOASIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PAaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJNyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh XUMUYECKUE 3HAHMS ISl PELICHUs
po0sIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESITEIbHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BAHMUIO,
K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHHW II0 XHMHU B COOTBETCTBHM C
KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3inuHbIX cdepax mnpodeccuoHanbHOU
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI



MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHHS Y4YeOHOro mpeameTa «XHWMHS» Ha
YPOBHE CpeAHEro o0uiero 00pa3oBaHus BKIIOYAIOT:

3HA4YUMBbIE JUTSI dbopmupoBaHUs MHUPOBO33pEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUSA, OTPa’KaIoIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHENU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHSs, SBIICHUE,
poIIecC, CUCTeMa, HAYyYHBIM (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIieIOBaHNE, HAOI0IeHe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);
yHUBEpCalbHble Yy4yeOHblE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryJsTUBHBIE), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
I'PaMOTHOCTH M COLIMATIbHON KOMIETEHIIUU O0yYaroIINXCS;

CIIOCOOHOCTh OOYYaIOIMUXCS HMCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpCadbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJAJCHHE  YHUBEPCATHHBIMU
y4eOHbIMU  TIO3HABAaTEJIbHBIMH, KOMMYHHUKAaTUBHBIMU UM  PEryJsSTUBHBIMU
EUCTBUSIMU.

OgByaieHHe YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMH J1eHCTBUSIMU:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO ()OPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEIETIATH ENH IeATeTLHOCTH, 3aaBasi TapaMeTPhl U KPUTEPHUH UX JOCTHKEHUS,
COOTHOCHUTH PE3yJIbTAThI JACSITEIIbHOCTU C TIOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICNIATh XapaKTEpHbIE MPU3HAKU TOHITHI M YCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIME MOHATHS JIJIsl OOBSICHEHUS OTIIENbHBIX ()aKTOB U
SIBIICHUM;

BBEIOMPATh OCHOBAHUS M KPUTEPUU I KIACCU(DPHUKAIMU BEIIECTB M XUMHUYECKHUX
pEeaKUnii;

yCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY M3YyYaeMbIMU SIBJICHUSIMU;
CTPOUTD JIOTHUECKHUE PaCcCYXKIeHUsl (MHIYKTUBHbIE, NEAYKTUBHBIE, IO aHAJIOTHH),
BBISIBJISIT  3aKOHOMEPHOCTH W TMPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHMSX,
(GbOopMyIMpPOBATH BHIBOBI U 3aKITIOUYEHUS;

MPUMEHSATh B TPOIECCE IO3HAHMS, HWCIONB3YeMble B XHMHH CHMBOJUYECKUC
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XUMHYECKOU
peakiMy — TMPU PEIIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
NPUMEHSTh Ha3BaHHbIE MOJEJIbHbIEC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.



2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMHM METOJIOB HAy4YHOrO T[O3HAHUS BEIIECTB U XHUMHUYECKHX
peakuuii;

dbopMyaMpoBaTh 1ENU U 3aJa4d MCCIEIOBAHUSA, UCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO  C()OPMYJIUPOBAaHHBIE BOIMPOCHI B KAayeCTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

BJAaJeTh  HaBBIKAMU  CAMOCTOATEJIBHOTO  IUIAHUPOBAHUS U TMPOBENCHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOIIOJATh 32 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBIISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTb  ONBIT  YYEHUYECKOM  MCCIENOBAaTEIbCKOM U MIPOEKTHOM
JEeSITEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJOB pEIIEHUS TNPAaKTHUUECKUX 3a7ady, HPUMEHEHHUIO pa3INuHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ nnopmanuei:

OPUEHTHUPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX MHGOpMAIMKU (HAYyYHO-MOMYJIIpHas
JauTepaTypa XUMHYECKOTO COJEpXKaHHUs, CIOpaBOYHbIE MMOCOOHUs, PpEecypcChl
Wutepuera), aHanmu3upoBaTh HWHGOPMAIMIO paA3IUYHBIX BUAOB U (opMm
IpEeICTaBICHNUA, KPUTHYECKU OLIEHUBATH e JIOCTOBEPHOCTD U
HENPOTHUBOPEUHBOCTD;

bopMyaMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IuYHbIE METOJbI IIPU MOUCKE U 0TOOpE
uHpopMaIuu, HEOOXOIMMOM Ji BBIMIOJHEHHUS YYEOHBIX 3aJad OIpeAesIEHHOIO
THUIIA;

npuoOpeTaTh  ONBIT ~ MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaNbHYIO (hOpMy mMpeacTaBieHus uHpopmanuu
(cxembl, TpauKH, AUarpamMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Ka4e€CTBE CPEACTBa MpH paboTe ¢ XUMHUYECKOU
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((PU3NYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBL, (hOPMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY J1€CTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl B XOJE Juajora W/ Wid
JUCKYCCUHU,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;



BBICTYNIaTh C Mpe3eHTAllMel pe3ylbTaTOB I[MO3HABATEIbHON JESATENIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHUKAMU NP BBIITOJIHEHUH
XUMUYECKOTO JKCIIEPUMEHTa, MPAaKTUYEeCKOH pabOoThI MO MCCIIEAOBAaHUIO CBOICTB
U3y4aeMbIX BEIIECTB, Peau3aliy yueOHOro NpoekTa u (opMyIupOBaTh BBHIBOJIBI
o pe3yjibTaTaM MPOBEACHHBIX HCCIECIOBAHMNA MYTEM COTJIACOBAHMS MO3MIMHA B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OsgJlaieHHe YHHBEPCAJIbLHBIMHU PerysiTHBHBIMH 1€ CTBUSIMH:
CaMOCTOSITENIbHO ~ TUIAHUPOBAThb U OCYHIECTBIISATh CBOIO  [MO3HABATEIbHYIO
NeSITeIbHOCTD, Omnpeneisisi e€ Meau W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraeMblii alropuT™M JEHCTBUH MpH
BBIMOJIHEHUHM YYEOHBIX W HCCIENIOBaTEIbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOMY4YeHHsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATETbHOCTH Ha OCHOBE CaMOaHallu3a U
CaMOOIICHKHU.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKkasi XuMuUsh» OTpa)karoT:
c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIOIICH €CTECTBEHHO-
HAy4HOM KapTUHbI MHpA, POJM XHMHUU B TO3HAHWM SIBICHUN MPUPOABI, B
(GOpMHpPOBAHUM MBIIUJIEHUST M KYJIBTYpbl JUYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOMMOM AJI pelIeHUs] MPAaKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPENE;

BJIAZICHUE CHUCTEMOU XAMUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHSITUS (XUMHYECKUM HJIEMEHT, aToM, JJIEKTPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, DJIEKTPOOTPHIIATEIIEHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (QPYHKIMOHAJIbHAS TpYIINa,
panukan, U30MeEpUs, U30MEPbI, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTIE€BOIOPOIBI,
KHUCJIOPOJ, U a30TCOJAEpkKAUIUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHS ); TEOPUU U 3aKOHBI (TEOPHUSI CTPOECHUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU SI3bIK XHWMHUHU;, MHUPOBO33PEHUYECKHE 3HAHWS,
JeXaluye B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U



0€30MacHOM WCITOJIb30BAHUN BAXKHEHIITMX OPTraHWYECKUX BEIMIECTB B OBITY U
MPaKTUYECKOMN AESATEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISBIATH XApPAKTEPHbIE MPU3HAKU TOHATHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpU
ONUCAaHHUU COCTABA, CTPOCHUS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHUI;
c(hOpMUPOBAHHOCTh YMEHHM WCIIONH30BaTh XHMHYECKYH0 CHUMBOJIUKY IS
COCTAaBJICHHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB IO HX COCTaBY U CTPOCHHUI0 K OMNPEACIIEHHOMY
KJIACCy/TpynIie COeOUHEHUN (YTJIEBOJIOPOIBI, KHUCIOPOA U a30TCOJIEp KaIlne
COEMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, THIEpUH, (eHod, (popmanbaerui, aleTalbIeru, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

chOpMUPOBAHHOCTh yMEHUS  OMNPENEIATh BUIbI XHMHYECKOW CBSI3U B
OPraHUYECKUX COEANMHEHUSX (OMHAPHBIE U KPATHBIE);

c(hOPpMUPOBAHHOCTh YMEHUS TMPUMEHATH TMOJOXKEHUS TEOPUH  CTPOCHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NYECKHUE U
XUMUYECKME CBOMCTBA THUMNMYHBIX TNPEJICTABUTENICH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, MPOIWIICH, alleTUIeH, OyTaJueH-
1,3, metunOyTtaaueH-1,3, 6eH307, METaHON, ATAHOJ, STUJICHTIUKOIb, TIUICPHH,
dbeHou, areTanpaeru, MypaBbUHAS W YKCyCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmall,
LEJUII0JI03a, aMUHOYKCYCHasi KHCIJIOTa), WJUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXIy HUMH YPaBHEHMSIMHM COOTBETCTBYIOLIUX XUMHUYECKHX pEaKIuil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOYHUKU YTIEBOAOPOIHOIO
Ceipbst (HedTh, TPUPOIHBIN Ta3, VYrojib), CHOCOOBI UX TEPEepadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB TIEPEePadOTKH;

c(hOPpMUPOBAHHOCTh YMEHHMA TIPOBOJAUTH  BBIYUCICHHS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIECTB WJIU MPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHUU BJIAJCTh CHUCTEMON 3HAHWI 00 OCHOBHBIX METO/IaX
HAay4YHOTO [IO3HAHUSA, HCHOJIB3YEMBIX B XWMHHM IIPU H3YYECHHHM BEIIECTB U
XUMHUYECKUX ABJICHUN (HaOt0/IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(OpMHUPOBAHHOCTh yYMEHHMM COOMIONATh MpaBujia TMOJB30BAHUS XUMHUYECKOU
nocyAoH W J1abopaTOpHBIM OOOpYIOBaHMEM, a TakXKe MpaBujia OOpalleHHs ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBINOJTHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh ~YMEHUH  IUIAHMPOBATH W BBINOJHATH  XUMUYECKUU
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTYUEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE PEAKUWH OPraHUYECKHX
BEIIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHHH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpaleHUuH C
BEIIECTBAMU M JAOOPATOPHBIM OOOpPYJOBAaHUEM, IWIPEICTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
chOpMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAJU3UPOBATH  XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOM
uHdopmaruu, aTeprHer u apyrux);

c(hOopMUPOBAHHOCTH YMEHUM COOJTI01aTh npaBuiia HKOJIOTUYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbl OMNPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOoHUMasi cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAlICHUs HX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

Ui OO0y4aromMxcs C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CIIENBIX M CIA0OBUASIIMX OOYYaIOMIMXCA: YMEHUE HCIOJb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOCHMS Kypca «OOIas U HeopraHWYecKas XUMHs)
OTPaXKaloT:



c(hOpMUPOBAHHOCTD MPECTABICHUN: O XUMUUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAay4yHOM KapTUHbI MHpA, POJM XHMHUU B TO3HAHUM SIBICHUN MNPUPOABI, B
GOpMHpPOBAHUM MBIIUJIEHUS M KYJIBTYpbl JUYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOMMOM JJI pelIeHUs] MPAKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHOMN CPEIE;

BJIAZICHUE CHUCTEMOU XAMUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30ToMl, S-, p-, d-
AJICKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJJTMYECKas, BOJOPOAHAS ), KPUCTAIUTMYECKasl pEIIETKa,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEAJEKTPOJIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON pEeakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
EKTPONIMTUYECKOM aucconranuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S$I3BIK XHUMUU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMUYECKHX SIBIICHUU, (PAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BOKHEUIIINX HEOPTAaHUYECKHIX
BEIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHMHA BBISBIATH XapPaKTEPHBIE TMPU3HAKU TOHATHHA,
YCTaHABIIMBATh WX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
ONMCaHUHM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJNB30BaTh XHMMHYECKYI0 CHUMBOJIUKY IS
cocTaBieHuss (HOpMys BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLU,
cucteMatuyeckyro HomeHkaaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BEIIeCTB (yrapHbld ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAsS CO/A, MUPUT U IPYTHE);
c(hOpMUPOBAHHOCTh YMEHHI OMPEIEIATh BAJICHTHOCTh W CTETCHb OKHUCIICHUS
XUMHYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJUIMUeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAas, MOJIEKYJspHasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTMHECHUU;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HEOPTaHUUECKHUX
BEIIECTB IO WX COCTAaBY K OMPEACIEHHOMY KJIACCY/TPYIe COSAMHEHUN (MPOCTHIC
BEI[ECTBA — METAJIbI U HEMETAaJUIbl, OKCUbI, OCHOBaHUS, KUCIOTHI, aM(OTEpHbIE
TUAPOKCHU/IBI, COJTH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBaTh CMBICI Tepuoandeckoro 3akoHa JI. U.
MenneneeBa U JEeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3yieMeHTOB 1—4 mepuonoB Ilepuonnueckoil CUCTEMBI XUMHUYECKHUX
anementoB J[. WM. MenzaeneeBa, UCHONB3ys TOHATHS «S-, P-, d-3JEKTPOHHBIE
opOuTaNIN», «IHEPTETUUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHYECKHX JJIEMEHTOB M HMX COEAWHEHUU MO IEPUOJaM U TpymIam
ITepuoauueckom cucTeMbl XuMUYeCKUX 351eMeHTOB JI. 1. Meneneena;
c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJACCOB, MOATBEPKIATh
CYLIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKAY HEOPTaHWYECKMMM BEIIECTBAMU C
MMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;
c(hOpMUPOBAHHOCTh yMEHHUSI KIACCU(UIIMPOBATH XHUMHYECKHUE PEAKIUU TI0
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolluX BeEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHIO CTEMEeHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIuy, y9acTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTaBJISITh YPAaBHEHUSI PEAKIMM pPa3IMUHBIX TUIIOB,
MOJIHBIE W COKpAIIEHHBIE YpaBHEHUS pEaKIuii HWOHHOTO OOMEHa, Y4YWTHIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHIA;

chOpMUPOBAHHOCTh ~ YMEHUW  MPOBOAWTH  PEAKIMH,  MOATBEPKIAIOIINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBbIX HEOPraHWYECKHWX BELIECTB, PAaCHO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

c(hopMUPOBAHHOCTH YMEHUH pPacKpbIBaTh CYIIHOCTD OKHCJINTEIBLHO-
BOCCTAHOBHUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaAKTEP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aencTus (mpunuumn Jle [laTenne);
c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XMMUUYECKHUE MPOIECCHI, JIeKAIINE
B OCHOBE MPOMBIIUICHHOIO TOJYYE€HHUSI CEPHOM KHUCIOTHI, aMMHaKa, a TaKkKe
cOPMUPOBAHHOCTh MPEACTaBACHUM 00 OOMMX HAyYHBIX NPUHIUIIAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTHh YMEHUM TIPOBOJIUTH BHIYUCIICHUS C MCTIOIB30BAHUEM MTOHSATHS
«MaccoBasi JIOJISI BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIEHWW TAa30B MPHU
XUMHUYECKUX PEAKIUSIX, MAcChl BEIIECTBa WJIM 00BEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU



BEIIECTB, TEIJIOBOro 3(p(dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIIO/IaTh TMpaBWJIa TOJIb30BAHUS XHUMHYECKOU
NOCYJIO M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMbBITOB;

chOpMUPOBAHHOCTh yYMEHWUW  IUTAHMPOBATH W  BBHINOJHATH  XUMUYECKUU
IKCIIEPUMEHT (Pa3joKEHUE MEPOKCHUIA BOAOPOAA B NPHUCYTCTBUM KaTalau3aTopa,
ONPENCIICHUE CPEAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiiuu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIUu Ha cyib(dar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 33134 IO
temam «Metaiub»y U «HeMmeTtaiibl») B COOTBETCTBUU C MpPaBUIaAMU TEXHUKH
Oe3omacHOCTH IpHU OOpAIllEHUH C BEIIECTBAMH U JJa0OPAaTOPHBIM 000pPYIOBaHUEM,
IPEJCTaBIsATh pPE3yAbTaThl XUMHUYECKOIO HSKCIepUMEHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKUHil U (HOpMYIUPOBAaTh BBIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(OPMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKHM  AHAJU3UPOBATh  XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUM COOJTI01aTh npaBuiia HKOJIOTUYECKHU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEIIX
COXpPAaHEHUSI CBOETO 30POBbS M OKPYKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens IIJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
NPEAOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

Ui O0y4aromMxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
NPUMEHATHh 3HaHHSA OO0 OCHOBHBIX JOCTYMHBIX METOAAX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CIIENBIX M CIA0OBUASIIMX OOYYaIOMIMXCA: YMEHUE HCIOJb30BaTh pelbedHO-
TOYEUHYIO cCucTeMy 00o3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuyecTBo yacoB DJIeKTPOHHBIE

Ne n/m HaumeHoBaHMe pa3iesioB U TeM (undposbie)

- NMPorpamMMbl Beero Kontpoasn | IIpakTuyeckne | odpasoBatesibHbI

ble paGoTbl | padoThI e pecypchbl
Pa3nen 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOH XMMHH
IIpenmet opranuueckoi xumun. Teopust
e p P http://school-
1.1 CTPOCHHUS OPTaHUICCKUX COSTUHEHUN A. 3 .
collection.edu.ru
M. bytneposa

Hroro 1o pazneny 3
Pa3jen 2. YrieBoaopoasl
2.1 IIpenenpHBIC YTIECBOAOPOIBI — aJTKAHBI 2
29 HermpenenbHble yrieBoIOpOIbI: aJKEHBI, 6 |

' AJTKQ/TUCHBI, AJTKUHBI
2.3 ApomaTHdecKue yriieBoI0pOIbl 2
24 [IpupoaHbIe HICTOYHUKH YTIIEBOJAOPOAOB U 3 |

’ uX nepepadboTKa
Hroro 1o pazneny 13
Paznen 3. Kuciopoaconep:xamue opranuyeckue coeJuHeHUsI
3.1 Cruptel. @eHon 3
39 Anpnerunbl. KapOoHOBBIE KHCITOTHL 7 1

' CroxHble d3QupbI
3.3 VYrieBoasl 3 1
Hroro no pazneny 13
Pa3nen 4. AzoTconep:kaiiue oprannyeckue coeJuHeHust
4.1 AmuHbl. AMUHOKUCHOTHL. benku 3
Hroro o pazneny 3
Pa3nea 5. BoicokoMoJieKyJIsipHbIe cOeANHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro 1o paznemy 2
OBIIEE KOJIMYECTBO YACOB 110 34 ) )

[TPOI'PAMME




TemaTuueckoe IJIAHUPOBAHHUE IO XUMHUH 11 knacc

Ne HasBanwne TeMbl KomnuectBO yacoB
1 Teopernueckre OCHOBBI XHUMHUH 38
2 Heoprannuaeckas xumus 24
3 XuMHS U )KU3HDb 6
HTOTO 68

YYEBHO-METOJINYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 kmacc/ Pymsuruc I'.E., ®enpaman @.I7., AxinonepHoe o6miectBo «M31aTenbcTBoO
«IpocsemieHue»
* Xumus, 11 knacce/ Pynsurtuc I'.E., ®eapaman @.I'., AxiinonepHoe o61ectBo «M31aTenscTBo
«ITpocgernieHue»

METOAUYECKUE MATEPUAJIBI JJI51 YUUTEJA
Mertoandeckoe mocodue o yaeonuky Pymsutuca I'. E.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru
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