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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMmMa 10 XWMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit denepaunmn»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaibHOi 00pa3oBaTEeIbHON MPOrpaMMbl CPEeJHErO OOIIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIHHOM
cragmapre COO, c¢ yuérom Konmenmnn mnpenomaBaHusi ydeOHOro mpeaMera «XUMESD) B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir denepanuu, pealn3yrOmUX OCHOBHBIE 00pa3oBaTelbHEIC
MPOTPaMMBI, M1 OCHOBHBIX MOJI0KeHHN «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuox 10 2025 roga» (Pacnopsukenue IlpaBurensersa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOIOB K pa3pabOTKe MpOrpaMMbl MO0 XUMHH, K OINpeIelieHHIO OOLIel CcTpaTeruu
00y4eHus, BOCIUTAHHS U Pa3BUTHsI 00yUaromnuXcsl CpeAcTBaMH yueOHoro npeaMeTa «Xumusi» ans 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KoOHIeNTyansHble mnojoxerans OPIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJlel, COACp)KaHHsA, pPe3ydbTaToB OOydeHHss M TpeOOBaHW K YpPOBHIO
MOJrOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TOJTydaeMoOe BBITYCKHUKAaMHU OOIIeoO0pa3oBaTeNbHON OpTaHH3aIlHH,
SBIISIETCS] HEOTHEMIIEMO YacThI0 X 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIINM STAllOM peaTn3aiin
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX [IEHHOCTEH, MPHUCYNIMX IIEJIOCTHOM cUCTeMe
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/0pOBBIO W MPHUPOAHON cpene. Peammsyercss xuMuueckoe oOpa3zoBaHUE OOYYAIOUIMXCS Ha
YpOBHE CpeAHero oOmero odpa3oBaHHsl CPEACTBAMH YYEOHOTO MpenMmera «XUMHs», COIEpKaHue M
MMOCTPOCHUE KOTOPOTO OIPENEICHBl B MPOTPaMMe M0 XUMHH C YIETOM CIielNn(UKH HAyKH XUMUH, e
3HAYCHUS B TIO3HAHWU MPUPOABI M B MaTEepUANbHON KHU3HU OOIIECTBA, a TAKKe ¢ yYETOM OOIIUX 1eNel 1
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoii ®enepannu.

XWUMHSL Kak D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK HTIpaeT o0coOyl poilb B COBpEMEHHOU
[UBUIM3AIMYA, B CO3JaHMM HOBOW 0a3pl MarepuadbHOW KynbTypbl. OHa BHOCHT CBOH BKJIaJ B
(dopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE LEIOCTHOTO TPEACTAaBICHHUS 00
OKpY’KaroIleM MHUpEe KaK O eIWHCTBE MPUPOIBI M YeIOBeKa, KOTOpoe GOPMHUPYETCS B XMMHHA Ha OCHOBE
TIOHUMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aMMOJEWCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTalla HEOTheMIIEeMOU
YaCThI0 MHPOBOH KYJIBTYPBI, HEOOXOJMMBIM YCIOBHEM YCIEITHOTO TPyAa M KU3HH KaXKJIOTO YIIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaKk HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HarpaBiieHa
Ha pelIeHue rI00aTbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOMN, SHEPTEeTHUECKOM,
MUIIEBOH, SKOJIOTHYECKOM OE30MTaCHOCTH M OXPaHbI 37I0POBbSL.

B cooTBeTCTBHM C OOIIMMU LEISIMH U MPUHITMIIAMUA CPEIHETO OOIIEro 00pa30BaHUs COJCPIKAHNE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY O00yYarOmUXCs, HEOOXOANUMYIO UM JUTsl BRIPAOOTKH MHPOBO33PEHUYECKHUX
OPUCHTUPOB, YCHICUIHOIO BKIIIOYECHUA B KXKHU3HbL COIIMYMaA, NPOAOJIKCHUA O6p2130BaHI/IH B Pa3IMYHBIX
o0acTsX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomumu nipeaMera «XuUMHEsD SBJISIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMHS» U
«OO0m1ast 1 HeOpraHUYeCcKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUS KOTOPBIX SBIISFOTCS OCHOBBI
0a30BOI HayKU: CUCTeMa 3HAHWM 0 HEOPTraHWMYECKOW XUMHUH (C BKIIOYEHHEM 3HAHUN U3 00IIel XUMHUN)
u opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHCTEMbl 3HAHMH NpU HU3YUCHUH NpeaMeTa
o0ecrieyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT00Opa3usi BEIIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa conepkanust KypcoB — «Opraamueckas XumMus» u «O01mas 1 HeopraHuIecKas XUuMHUsDy
chopMHupoBaHa B NpOrpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOro
Martepuajga W OOYCIIOBIIEHA HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeIeIEHHBIX
TEOpPETUUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOol XHMHUHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPHUU CTPOSHHS OPraHHYECKMX COEAMHEHMH, a TaKKe Ha YPOBHE CTEPCOXUMHUECKUX H
3NIEKTPOHHBIX NPEACTaBIEHUH O CTpoeHWH BemiecTB. CBemeHMs 00 HM3ydaeMbIX B Kypce BEILECTBaX
JTAIOTCSI B Pa3BUTHU — OT YTIIEBOJOPOJIOB JO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHI. B Kypce
OpPraHUYEeCKOW XWUMHHM TONYYalOT pa3BUTHE COOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETo



00pa3oBaHMs [I€PBOHAYAJIBHBIE MPEICTABICHUA O XUMHUCCKON CBS3HU, KIACCHU(PUKALMOHHBIX NPU3HAKAX
BEIIIECTB, 3aBUCMOCTH CBOMCTB BEILECTB OT UX CTPOEHHS, O XUMUUECKON PeaKI1H.

[Tox HOBBIM YryIOM 3peHHS B MpeAMeTe «XUMHs» 0a30BOT0 YPOBHS PaccMaTpPHBACTCS M3YUESHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETUUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmIas U HEOpraHU4ecKas: XUMHUS»
0o0yyaromuMcsT HPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE IEPUOAMYECKOr0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMKA, [Iy0Ke MOHSATh HCTOPUYECKOE H3MEHEHHUE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IaroImei 10 OOBICHSIONMIEH 1 TPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHUW O BaXKHEWIIMX BEIIECTBaX, HMX COCTaBe, CTPOCHUH, CBOMCTBaX U
NPUMEHEHUH, a TaKKe O XHMHUYECKUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MNpPOTEKaHUs
nomonHsieTcst B Kypcax 10 u 11 kiaccoB aneMeHTaMH CoAepKaHHs, HMEIOIIUMH KyJIbTYPOJIOTUIECKUI U
NPUKIAIHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IOHMMAHMIO B3aUMOCBA3M XHMHHU C JIPYTHMH
HayKaMH, pPAacKpbIBalOT €€ poJib B TIO3HABATEIbHOM M TPAKTHUECKOW MAEATENFHOCTH 4YeJOBEKa,
CHOCOOCTBYIOT BOCIUTAHWIO YBaKEHHS K TMPOLECCY TBOPUYECTBA B OONACTH TEOPUU U MPAKTHYECKHUX
HPUIOKEHUHN XUMUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHLCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npobjeMax, CBA3aHHBIX C XHMHEHW, KPUTHYECKH OCMBICIMBATh MHAOOPMALMIO M NPUMEHATh €€ A
IIOITOJIHCHUA 3H3HHI>'I, PEHICHUA MHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCIIEA0OBATCIIbCKUX 3a/1a4. B
LEJIOM COAEp)KaHHe Y4eOHOro mpeamera «XHMUS» NAHHOTO YPOBHS M3YyYEHHs OPHEHTHPOBAHO Ha
(dhopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONW OCHOBBI JJIi TMOHUMaHUS (PriIocoCKUX HIeH,
TaKMX KaK: MaTepHajbHOE EJUHCTBO HEOPTraHMYECKOTO M OPraHUYecKOro MHpa, OO0YCIOBICHHOCTH
CBOJNCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, ITI03HABAEMOCTb IIPUPOJHBIX SIBJICHUM IIyTEM 3KCIIEPUMEHTA
U pelleHHUs NPOTUBOPEUYUil MEXIY HOBBIMH (DaKTaMH M TEOPETUYECKUMH HPEANOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUH B PEIICHUH JKOJOTHYECKUX NpolieM, a Takxke MpobdieM cOepekeHUs SHEPreTHUECKUX
PECYpCOB, ChIPbA, CO3AaHNA HOBBIX TEXHOJIOTUH U MaTcepualioB.

B nnane pemieHust 3amad BOCIHUTAHUS, PA3BUTHS M COLMAIM3aLMU OOYYArOIIUXCS IPHUHATHIC
OporpaMMoOi IO XHMHUH HOAXOAbl K ONPEACTICHUIO COACPXKAaHMS M IOCTPOCHMS IpeaMera
NpeayCcMaTpUBalOT (OPMUPOBAHNE YHHBEPCAJIbHBIX YUeOHBIX ACHCTBHHA, MMEIOMIMX 0a30BOe 3HAYCHUE
JUTSL pa3TIMYHBIX BUIOB JESITEIBHOCTH: PEIICHHs Tpo0IieM, OUCKa, aHaln3a U 00paboTku uHpopManmy,
HEOOXOMUMBIX AJsl NpUOOpEeTEeHHs OIbITa MPAKTUYECKOH M  HMCCIEeNOBAaTENIbCKONW IESTEIbHOCTH,
3aHUMAIOIICH Ba)KHOE MECTO B IO3HAHMH XUMHH.

B mpakTuke mpernogaBaHUs XMMHU KaKk Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHMs, TaK U Ha
YPOBHE cpegHero oouiero oOpa3oBaHusl, NPU ONpPEIEICHUN COIEPKATEIbHOW XapaKTepPUCTUKU Lened
U3y4eHHs TNpeAMeTa HaNpaBICHHUEM MEepPBOCTENEHHONH 3HAYMMOCTH TPAAUWLMOHHO NPHU3HAETCS
(dbopMHpOBaHNE OCHOB XUMHUYECKOH HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESITeIbHOCTH YeOBEKa M KaK OZHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOOMUYECKONH TOUYKU
3pEHMS TAKOW IMOAXO K ONPENESIICHHIO LeJIel N3yueHHsI TPEeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

Cormnacuo ]laHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU LEJIAMU U3YUYCHUA NPEAMETA «XuMHsa» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sABNISIFOTCSI:

e (QopMHpOBaHHME CHUCTEMBl XMMHUYECKHX 3HAHMH KaK Ba)KHEHMIIEH COCTaBIAIOUICH €CTEeCTBEHHO-
HAY4YHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOUEBbIE MOHATHUS, (yHIaMEHTaJbHbIC
3aKOHBl M TEOPUHM XUMHH, OCBOEHHE S3bIKa HAayKH, YCBOCHHME M MOHHUMAHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HUCTOpUEH HuX
Pa3BUTUA U CTAHOBJICHHA

e (QopMupOBaHME W PAa3BUTUE INPEACTABICHUH O HAyYHBIX METOJaX MO3HAHUS BELIECTB H
XUMHAYECKUX pPeaKluid, HEeOOXOIUMBIX Ul NMPHOOPETEHHS YMEHHH OPHUEHTHUPOBATHCS B MHUPE
BCHICCTB MW XHMHUYCCKUX ﬂBHeHHﬁ, UMCIOIIMUX MECTO B IpUPOAC, B HpaKTH‘IeCKOﬁ u
IMOBCEHEBHOM KU3HMU,

® pa3BUTHE YMEHUI M CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIOACHUEM M OOBSCHEHHUEM
XHUMHAYECKOT0 SKCIIEPUMEHTA, COOI0OACHNEM MTPaBMII O€30acCHOr0 0OPAIIEHHS C BEIIECTBAMHU.

Hapsany c stum, copepkaTenbHas XapaKTEpUCTHKA LeJded M 3aJad W3y4deHUs IpeaMeTa B
mnmporpaMMme 1Mo XUMHUHU YTOYHCHA MW CKOPPEKTHpPOBaHa B COOTBETCTBHMM C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpenHero ooOmiero obpaszoBanus. CeroiHs B MpENoJaBaHUM XHMHH B OOJbIICH CTENEeHU
oTHaéTcsl MpeanoYTeHHE NPAKTHYECKOH KOMIIOHEHTE COJepXaHusi OOydeHHs, OpPUEHTHPOBAHHOH Ha
MOTOTOBKY BBITYCKHHUKA OOIIE00pa30BaTeNbHOW OpPraHW3alliy, BIAACIONIETO HE HaOOpOM 3HAHWH, a



(GYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHMSMH aKTHBHOTO IOJyYCHHUS 3HAHUH U
HNPUMEHEHUS UX B peabHOM JKH3HU JUIS PEIICHUS MPAKTHYECKUX 3a/1a4.

B cB3M ¢ 3TUM Npu KM3yYEHHH mpenMmera «XHMHUs» JOMUHHpYIOLIlee 3HaYyeHHWE MPUOOPETaroT
TaKue LeNU 1 3a]a49H, KaK:

ajanTanys OOYdYalOIIMXCsl K YCIOBHSAM JTMHAMHYHO Pa3BHBAIOIIETOCS MHpPa, (OPMHpPOBAHHE
MHTEIUIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITETIbHOMY MPUHSTHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX
C BEIIECTBAMH U UX NPHIMEHEHHEM;

(dopMupoBaHHEe y OOyYAIOMUXCA KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIHH), MMEIOIINX
YHHUBEpCAIbHOE 3HAUYEHHE AJISl Pa3IMUHBIX BUAOB JIESATEIBHOCTU: pEIICHHUs NPoOJieM, IOUCKa, aHaIh3a U
00paboTku uH(pOpMaNrU, HEOOXOIUMBIX AJs MPUOOPETEHHs OMbITa NESTEIHLHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MECTO B IO3HAHMM XHMHH, a TaKKe IJIS OLCHKH C IMO3MIHMH SKOJOTMYecKol Oe30macHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKHUX MIPOLIECCOB HA OPTaHM3M YENIOBeKa U MPUPOTHYIO CPeay;

pasBUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaromuUXCs: CIIOCOOHOCTH CAMOCTOSTEIBHO MPUOOPETAaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBHU C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIC HH()OPMAIIOHHBIC TEXHOJIOTHHU JJIS TIOMCKA
Y aHanu3a y4eOHOW M HAyYHO-TIOMYJISpHON HH(OpMAIMK XUMHUECKOTO COCPKAHHUS;

dopMupoBaHHe W pa3BUTHE y OOYYAIOIIMXCS AaCCOIHATHBHOIO W JIOTHYECKOTO MBIIUICHHS,
HaAOIOJaTETFHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YACTHOCTH, IPHU
IJIAaHUPOBAHUHN U MPOBEACHUN XUMUNUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B TYMAaHHCTUYECKOW HANPABICHHOCTH XUMHH, €€
BOXHOH POJM B PEHICHHH TIO00AIBHBIX MPOOJIEM panMOHAIBHOTO MPUPOJONOIB30BAHMS, MOMOIHEHUS
SHEPreTHUECKUX PECYpPCOB W COXpPaHEHHs] MPUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOTO OTHOIIEHUSI K TPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUSI OTbITAa HCIIOIb30BAHUS
HOJYYCHHBIX 3HAHWU JUIS NPUHATHS T'PAMOTHBIX PELICHHH B CHTYAIHMSX, CBSI3aHHBIX C XUMHUYECKHUMHU
SIBJICHHSIMU.

B yueOHOM miaHe cpenHero o0mero o0pa3oBaHus MpeAMET «XUMHs» 0a30BOTO YPOBHS BXOJUT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HayYHBIC TIPEAMETHDY.

OOmiee 9muca0 YacoB, OTBEAEHHBIX [UI U3YYEHHs XMMHH, Ha 0a30BOM YpOBHE CpPEIHEro oOmero
oOpasoBanus, cocraBisieT 68 yacoB: B 10 ximacce — 34 waca (1 gac B Henemo), B 11 kmacce — 34 yaca (1
4yac B HEEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMMHU

IIpenMer opraHMYecKOd XUMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOIYYCHHH HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUsl opraHuueckux coennHeHuii A. M. bytieposa, e€ ocHOBHBIE
nonoxeHusi. CTpyKTypHble (HOpMYJIBl OPraHUYECKHX BEIIECTB. | OMONOTrHs, HM30MepHs. XHUMHUYECKas
CBA3b B OPraHNYECKUX COCTUHEHNIX — ONUHAPHBIE H KPAaTHBIE CBSI3H.

[lpeacraBnenue o KiIacCUPUKANUM OpPraHMYECKUX BellecTB. HoMeHKIaTypa OpraHH4ecKuX
COCIMHEHNH (cHucTeMaTHyecKas) W TpPUBHAJIbHBIC Ha3BaHHWA BaKHEHIIMX IIpeNCTaBUTENICH KIaccoB
OpPraHUYECKUX BEHIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYCHHs BEIIECTB M HX IPEBPALICHUI: O3HAaKOMJICHHE C
o0pa3amMy OpraHMYecKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJEIMPOBAaHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOMIOACHHWE W ONHMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPAIICHUIO
OpPraHUYECKUX BEIECTB IIPU HarpeBaHUH (IUIaBJIeHNE, O0yTIMBaHHE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — IMpOCTeHIINe MpeaACcTaBUTENN
AIKaHOB: (U3UUECKHUE M XMMHUYECKUE CBOWCTBA (peakUuM 3aMELICHUS U TOPEHUs), HAXOXKICHHE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH pAn. OTWIEH M MpONWIeH — MpocTeliine
NPEACTAaBUTENN  AIKEHOB: (u3uyeckne MW XUMHUYECKHE CBOWCTBa (peakuuy THUAPUPOBAHUS,
raJlOTeHUPOBaHMSA, THAPATALMH, OKUCIICHHUS U TIONMMEPU3aLiHN ), TOJIyIeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MeTunOyraaueH-1,3: cTpoeHue, BayKHEHIINE XUMHYCCKHE CBOWCTBA
(peaxuust nonuMepu3anun). [lomyyeHne CHHTETUYECKOTO KayuyKa U pe3UHBI.

AJKVHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHHA DPsiil. AIETWICH — MPOCTEHIIHA
NpEACTaBUTENh AaJKHHOB: COCTaB, CTpOoeHHe, (U3MYECKMEe U XUMHYCCKHE CBOWCTBA (peakluu
THIPUPOBAHHUS, TAIOTEHUPOBAHHMS, TUAPATALIUH, TOPSHHUS ), TOTYyUeHUE U IPUMECHEHHE.

Apensl. bensonm: cocrtaB, cTpoeHue, Qu3MUecKME€ W XHMHYECKHE CBOMCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumudeckue CeoUCmea (peakyuy 2an02eHUPOBaHUsi U HUMPOGAHUs), NONYHYEHUe U NpUMeHeHuUe.
TokcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, MPUHAIIESKANIMMHA K Pa3IMIHbIM
KJIaCCaM.

[MpupoaHbIe UCTOYHHUKH YTIIeBOOPOAOB. [IpupoaHsiii ra3 u nonyTHele HedTsHbIe Ta3bl. HedTh 1
e€ mnpoumcxoxneHue. CrocoObl mepepaboTkum He(TH: TIEPErOHKA, KPEKUHT (TepMHUYECKHH,
KaTaJIMTHYEeCKUit), nmuponu3. IIpoaykTel nepepaboTku HedTH, X NPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHEBIH yroib ¥ IPOYKTHI €ro nepepadoTKy.

OKCTepUMEHTaJIbHbBIE METOABl H3YUYEHHUS BEIIECTB M WX TMPEBpallleHHI: O3HAaKOMJIEHHE C
o0pa3uamu mIacTMacc, KaydyKoB U pe3uHsbl, Komekiuu «Hedte» u «Yromaby, MoaenupoBaHue MOJIEKYI
YIJIEBOIOPOIOB U TaJOT€HOIPOM3BOAHBIX, IIPOBEJACHNE NPAKTHYECKOH paboThbl: MOJy4YeHHE 3TWIIEHA U
M3y4YEHHE €T0 CBOMCTB.

Pacuérneie 3anaun.

Borunciienust mo ypaBHEHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucsopoacoaepsxamue oprannyeckue coenHeHNs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHE U XMMHUYECKHUE
CBOIiCTBa (peakuy C AaKTUBHBIMHA MeETaJIlaMH, TaJOr€HOBOJOPOJIaMH, TOPEHHE), NpPUMEHEHHE.
Bonopoansie cBsi3m MeXIy MOJEKyJamMH CHHpTOB. [leficTBHME MeTaHoJa W 3TaHONA HA OPraHu3M
YeJI0BeKa.

MHoOroaTtoMHbI€ CIUPTHL. DTWICHTIIMKONb M TIWIEPUH: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHE
CBOIiCTBa (B3aMMOJEWCTBHE CO INEIOYHBIMH MeETaJUIaM{, KadeCTBEHHAs pPeaklus Ha MHOTOaTOMHBIE
cnupThl). JleficTBre Ha opranus3M 4enoBeka. [IpuMeHeHne rivuepruHa U STUICHIIIUKOIIS.




®DeHOoI: CTpOCHHE MOJEKYNbl, (U3MYECKHE W XUMHUYECCKHE CBONCTBA. TOKCHYHOCTH (peHora.
[Ipumenenue ¢eHoma.

Anpneruapl U kemoHwvl. DopManbaeruy, alueTaabIerui: CTpoeHHe, (U3NYecKue U XUMHUUYECKHUE
CBOMCTBa (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE IIpeleibHbIE KapOOHOBbIE KHUCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
CcTpocHHEe, (DM3MYECKHE W XHMHUYECKHE CBOWCTBa (CBOWMCTBA, OOIMME IS Kjacca KHCJIOT, PEaKIus
STepUUKALNK), TTONyuYeHHEe 1 NpuMeHeHue. CTeapruHOBasl W OJEWHOBAsl KHCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Croxxable 2QUPHI KaK TMPOU3BOIHBIC KapOOHOBBIX KHCIOT. [ MAponn3 ClI0KHBIX 3¢QupoB. JKHUpEHL.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: coctaB, Kinaccu(uKalmus yrieBoAoB (MOHO-, AW- M Tojucaxapuisl). [mokoza —
IPOCTEHIINIT MOHOCAaXapHull: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbl, (U3MYECKHE M XMMHUYECKUE CBOMCTBa
(B3aumopeiictBue ¢ ruapokcuaom Mmemu(ll), okucneHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIb.
®oTtocuHTe3. PPYKTO3a KaK U30MEP IIIHOKO3BL.

Kpaxman wu pemmono3a kak mnpupoiHble monuMmepsl. CTpoeHHe Kpaxmajga W LEJUTIOJIO3BI.
Ousnueckre ¥ XUMHIECKHAE CBOMCTBA Kpaxmaia (THAPOIIN3, KAYeCTBEeHHAS PEaKIHs C HOJIOM).

OKcIepuMeHTaNbHbBIE METOb! U3YUEHHsI BEIIECTB U UX NPEBPAIICHUI: NpoBeaeHNE, HAaOI0IeHIE
U ONHMCAaHUE IEMOHCTPALMOHHBIX OIIBITOB: OPEHHE CIHPTOB, KAaUECTBEHHBIC PEAKIHMU OZHOATOMHBIX
cnupToB (OKucIeHue dTanoda okcuaoM meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIHUIIEPUHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCIEHHWE aMMHAYHBIM pPacTBOpoM okcupa cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBre Kpaxmaia C HOJOM), MPOBEACHHE MPAKTUYECKOH paboTHI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

Boruncniennst mo ypaBHEHMIO XUMHMYECKOH peakuuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM NMPOAYKTa PEakUHUH IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OIHOTO M3 MCXOAHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3zoTcozepxKale OpraHuuecKiue COeAMHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHudeckue coeauHeHus. Pusznyeckne W XUMHUYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bronornveckoe 3HaueHue aMHHOKHCIOT. [lenTuabr.

benku kak npupoIHBbIE BEICOKOMOJIEKYIISIpHBIE cOeqUHEHU. [IepBiuyuHas, BTOpUYHAS W TPETHYHAS
CTpyKTypa 0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TUAPOJIN3, ACHATYypalHs, KaueCTBEHHbIE PEAKLUN Ha
Oenkm.

DKcliepuMeHTaNbHBIE METOJIbI N3YyUCHHS BEIIECTB M WX MPEBpaIlleHUi: HaONI0JeHne U ONICcaHue
JEMOHCTPALIMOHHBIX OIBITOB: IeHAaTypauys OENKOB IPH HarPeBaHUH, IBETHbIE PEAKLIUHN OEIIKOB.

BbicokoMoJieKyIsIpHbIE COeIMHEHH

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIDHBIX ~ COEIMHEHWI: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJMMEPU3AINH, CpEeIHss MOJeKylsipHas macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHNH — TOIMMEPHU3aLMs U TOJTUKOHCHCAIHS.

OKCliepUMEHTANBHBIE METOJIbI W3YyYeHHs BEIIECTB M WX TNPEBPAllCHUH: O3HAKOMJICHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3ydeHUH opraHudecko xumuu B 10 kjacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHH,
SBJISIFOIIMXCSL CHCTEMHBIMU JIJIsl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTtecTBEHHO-HAY4YHbIE HOHSATHA: SIBICHHE, HAY4HBIH (pakT, rumoresa, 3aKOH, TEOPHs,
aHaliM3, CHHTE3, KJIacCUpUKAIMs, TEePHOJUYHOCTh, HaOIIOJCHUEe, W3MEpeHHe, OKCIIEPUMEHT,
MO/JICITUPOBAHUE.

Odusnka: Marepus, SHEpPrusi, Macca, aToM, d3JEKTPOH, MOJIEKyJa, JHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOe COCTOSIHHWE BEIIeCTBa, (puU3WYeckne BENWYMHBI M CJUHHIBI WX
U3MEpPEHHUS.

Buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BemlecTB B OpraHusme, (HOTOCHHTES,
OMOJIOrMYECKM aKTUBHBIE BellecTBa (OeNIKH, YII€BOABL, )KUPbI, HEPMEHTEHI).

I'eorpadusi: MEHEpANbI, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLUTUBO, PECYPCHI.



TexHoJIOTHS: TIHIIEBEIS IIPOAYKTEI, OCHOBBI PAalfMOHAJBHOI'O IIMTaHWA, MOIOINHUE CpPpCIACTBA,
JICKAPCTBECHHBIC MW KOCMETHYCCKHUE IIpCriapaTtbl, MaTCpuajJbl M3 MHNCKYCCTBCHHBIX H CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

TeopeTnyeckne OCHOBbI XUMHH

XUMHUUECKHUH deMeHT. AToM. Snpo atoma, W30TOMBL. DIEKTPOHHAS 000JI0YKa. JHEPreTHUECKUe
YPOBHH, MOJAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smementbl. OCOOCHHOCTH pacHpene/ieHus
9NIEKTPOHOB 1O OpOHMTaIAM B aTOMax »D3JEMEHTOB TIEPBBIX YETHIPEX MEPHUONOB. OJEKTPOHHAsS
KOH(HTYpaLusi aTOMOB.

Tlepuonuueckuit 3akod u Ilepuonnueckas cucrema xumuudeckux siaemeHtoB JI. Y. Menneneesa.
CBs13b IEPUOIUICCKOTO 3aK0HA U Ileproauieckoil cucTeMbl XUMHYecKuX 35eMeHToB [[. M. Menneneena
C COBPEMEHHOM TeopHel CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XHMMHYECKHX
AJIIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXHBIX BEIMIECTB IO TPYNIaM U TepHoAaM. 3Ha4YeHHE
MEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMHYECKast CBA3b. BUbI XMMHUYECKOW CBSA3M (KOBaJIEHTHAsl HEMOJIApHAs U
MOJIAPHAsI, WOHHAs, MeTaJulmueckas). MexaHM3Mbl 00pa30BaHUs KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBIN W TOHOPHO-aKIENTOPHEIN). Bomopomuas cBs3b. BaneHTHOCTB. DNEKTPOOTPUIIATENEHOCTS.
Crenenb okucieHusa. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA.
TuIbl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIETKU.

IlonsiTue O AMCHEpPCHBIX cUcTeMaX. VCTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi m0is
BEIIECTBA B PacTBOPE.

Knaccudpukanms HeopraHMUecKUX coequHeHu. HomeHknatypa HEOpPraHMYECKHX BEIIECTB.
I'eneTnueckas CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAMAJICKAIINX K PA3TUYHBIM KJIaCcCaM.

Xumnueckas peaknusi. Knaccnpukanus XMMUYECKUX peakUi B HEOPraHUIECKOW U OpraHnYecKoit
XUMHH. 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBpAIleHUs SHEPruu IMpu
XUMUYECKUX PEAKIUSIX.

CKopocTh peakiuu, € 3aBUCUMOCTD OT Pa3inyHbIX (pakTopoB. OOpaTuMble peakiui. XUMHUIECKOe
paBHOBecue. DaKTOpBbI, BIHAIOIIME Ha COCTOSHAE XUMUUeCcKoro pasHoBecus. [Tpunnun Jle Hlarense.

OnekTponurndeckas nuccoruanus. CuiabHbIe U c1a0bie IeKTpoauThl. Cpefia BOAHBIX PacTBOPOB
BEILECTB: KUCIIAsl, HEUTpallbHAs, [ICIOUHAS.

OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCTepUMEHTaJIbHbBIE METOJbl M3Y4EHHUS BEIIECTB M MX MPEBpaIlleHUil: JEeMOHCTpalus TaOiuIl
«lepuognueckass cucrema xumuueckux »saemeHToB JI. M. MenneneeBay, wH3ydyeHUE MoJeneu
KPUCTAUTMYECKUX PENIETOK, HAOJIIO/IEHHE W OMHMCAHWE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OITBITOB
(pa3noxeHue TMEpOKCHIa BOJAOPOJa B MPUCYTCTBUM KaTalW3aTopa, OIpENeNeHUE Cpebl PacTBOPOB
BEIIECTB C TIIOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpPA, PEaKIHMH HWOHHOTO OOMEeHa), TpOBEICHUE
MPaKTHYECKOH paboThl «BiusHIe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIim.

Pacuérneie 3anaun.

Pacuérel mo ypaBHEHMSIM XMMMUYECKUX PEaKLIMA, B TOM 4YMCIE TEPMOXUMUYECKHE pacCUETBhl,
pacuéTsl C CMONb30BAHNEM MOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckasi Xumus

Hemertamnsl. ITonoxxenne HeMmerauoB B Ilepuonnueckoii cucteme XUMHYECKHUX 31eMeHToB J[. .
MenpneneeBa 1 OCOOCHHOCTH CTpOEHHUSI aToMoB. (Dusnyeckne CBOHCTBA HEMETANIOB. AJUIOTPOIUS
HEMETAJJIOB (Ha MpUMEpEe KUCI0poa, cephl, pocdopa u yriaepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHMIIIMX HEMETA/IOB (TaJIOr€HOB, cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COETUHEHUH (OKCHAOB, KHCIOPOICOAEPIKAIINX KHCIOT, BOJOPOJHBIX COSIUHEHUH ).

[IpumeHeHne Ba)XHENIIINX HEMETAIJIOB U UX COETUHEHHH.

Meramnsl. Ilonoxenue metamoB B Ilepuoanueckoil cucreMe XUMUYECKHX 3ieMeHToB [ M.
MenpeneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI04YeK aToMOB MeTaioB. OOIue (Gpu3nveckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUH sl HANPS>KEHUH METaIoB.



XUMHYeCKHEe CBOHCTBA BOKHEWIINX METAUIOB (HATPHH, Kalui, KalbIUMA, MAarHWUH, aJlOMHHHMA,
IIUHK, XPOM, JKEJIe30, Me/Ib) U UX COSTUHCHUI.

OO61mue criocoObI oTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAILHBIE METOJABl M3yUYEHHUS BEIIECTB M UX MPEBPAICHUM: H3YYCHHE KOJUICKIIUU
«MeTtaimel M CIDIaBbI», 00Opa3OB HEMETALIOB, PEIICHHE YKCIECPUMEHTAIBHBIX 3a1adv, HaOo/eHue |
OTHMCaHue JIEMOHCTPAITMOHHBIX W JTA0OPATOPHBIX OIBITOB (B3aWUMOACHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCJOT U IIEJI0UeH, KAYeCTBEHHBIE PEAaKIIMK HA KATHOHBI METAJUIOB).

Pacuérnnie 3amaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcce N
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, pACUEThl MacChl (00bEMa, KOJIMUYESCTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIICCTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B 00€CIEYCHHWH 3KOJIOTUYECKOMN, JHEPreTHYECKOW W THINEBOM O€30MacHOCTH,
pa3BUTUHM MeIULUHEL. [[OHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUA.

IIpencraBienns 00 OOMIMX HAYYHBIX NPUHIMIAX MPOMBIIUIEHHOTO TOJMYYSHHS Ba)KHEUIITHX
BEIISCTB.

UenoBek B MHpE BEIIECTB H MaTEpPHANIOB: BaKHEHIIME CTPOUTENIBbHBIE MaTepualbl,
KOHCTPYKL[MOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl JJI1 AJIEKTPOHUKH,
HaHOMaTepHaibl, OPraHUIEeCKHE U MIUHEPAIBHBIC YI0OPEHNUS.

XuMHs U 370pOBBE UEJOBEKA: MPaBHJIa HCIOJIH30BAHUS JICKAPCTBEHHBIX IpENapaToB, IpaBHiia
0€30MMacHOr0 UCIOIL30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpegMETHBIX CBs3CH MpH HM3ydeHHH OOIIeH M HeopraHumdyeckoil xumuu B 11
KJIACCE OCYIIECTBISACTCS 4Yepe3 MCIIOJIb30BaHUE KaK OOINMMX E€CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W
MOHSTUH, SIBISIFOLINXCSI CACTEMHBIMU AJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mure ecTecCTBEeHHO-HAyYHBIC TOHATHS: HAYYHBIH (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, Kiaccuukamms, MEepHOAMYHOCTh, HAOJIOJACHHE, SKCIICPUMEHT, MOJCIMPOBAHUEC, WU3MEPCHHE,
SIBJICHUE.

®u3uka: Marepusi, SHEpPrusi, Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaJMOaKTUBHOCTh, MOJICKYJIA, PHEPTCTHYCCKUI YPOBEHB, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE
BelIeCTBa, (U3NYCCKUE BEJTUUMHBI U €AMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimeTka, opraHM3M, 3KOCHCTeMa, OWocdepa, Makpo- M MHUKPOIJIEMEHTHI, BUTAMHHEI,
0OMeEH BEIIEeCTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE IOPOJIbI, TOJIE3HBIC HCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTb, METAILTyprusi, IPOU3BOJCTBO CTPOUTEIbHBIX
MaTepUaloB, CEIbCKOXO3IHCTBEHHOE MPOW3BOJICTBO, IHINEBAs POMBIIUIEHHOCTh, (papMarieBTHIeCKas
MPOMBITIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKUX IIPEmapaToB, IPOU3BOJICTBO KOHCTPYKIIHOHHBIX
MaTepHaJIOB, DICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOTPAMMBI II0 XMMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI"'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS OOYHYaIOMIMMUCS MPOrpamMM
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpeAMETHRIM H TNpeAMETHhIM). HayuHo-
METOANYECKON OCHOBOH il pa3paldOTKU IJIaHUPYEMBIX Pe3YyJIbTaTOB OCBOCHUS MPOTPaMM CpEIHErO
o0rmiero o0pa3zoBaHus ABISAETCS CHCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cootBeTcTBHU € CHCTEMHO-AEATEIBHOCTHBIM MOJXOIOM B CTPYKTYpPE JTMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHS INpenMeTa «XUMHA» Ha YPOBHE CpEeIHEro oOmero oOpa30oBaHUS BbIIENEHBI CIEAYHOLIUE
COCTaBJISIOIINE:

OCO3HaHWE OOYYAIOIUMHUCSH POCCHHCKON Tpa)kIMaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIM4Me MOTHBAIlUH K 00yUYECHUIO;

LeNICHANPaBICHHOE PAa3BUTUE BHYTPEHHUX YOESKICHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
[EHHOCTEH W UCTOPUYECKUX TPAIUINI 0a30BOM HAYKH XVIMHM;

TOTOBHOCTh W CHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JEATEIBHOCTH
ICHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIIUMU HCJIOCTHOI\/'I CHUCTEME XUMHNYECKOT'O O6pa3OBaHI/I$I;

HaJIM4ME TPABOCO3HAHMS 3KOJOIMYECKOH KyJIBTYpbl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOHUTH
JKU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeAMeTa «XUMHs» JIOCTUTAIOTCS B CIMHCTBE Yy4eOHOW U
BOCIIUTATENbHON NESITEIbHOCTH B COOTBETCTBUU C I'YMAHUCTHYECKHMH, COLUOKYJIbTYPHBIMHU, AYXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOTO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMUA B
oOmiecTBe HOPMaMHM U TpaBWJIaMH TIOBEACHUS, CIOCOOCTBYIOIIUMH TIPOILIECCAaM CaMOIIO3HAHMS,
CaMOpPa3BUTHUA 1 HPAaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU O6yanOHIHXCH.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OIMBITA
MO03HABATENIFHON M MPAKTUYECKOH AEATEIHHOCTH OOYyUYaIOMIUXCs M0 peann3aluy MPUHATHIX B 00IIECTBE
HGHHOCTGIZ, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHUS 0OYUaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IPaB U 00SA3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIIKY;

MMPEACTABJICHUA O COIMAIILHBIX HOPMaX U MpaBujiaX MEKIUNIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH HPU CO3JaHUU YUEOHBIX IPOEKTOB,
peUuICHUN yT-Ie6HBIX 1 MO3HABATCJILHBIX 3a7a4, BHINIOTHCHUN XUMHUUYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTH TIOHUMATh M NMPWHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI JPYTHX IpH
aHaJIM3€ Pa3IMYHbIX BUIOB y4eOHOU 1EATENbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !

IIEHHOCTHOT'O OTHOIICHHA K HCTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEYEeCTBEHHON XHUMUH,

YBaKEHHUS K IIPOLECCY TBOPYECTBA B OOJIACTH TEOPHM M NPAKTHUYECKOTO NPUMEHEHUS! XHMUH,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUS] HAyKH €CTh PE3yJIbTaT [UINTENbHBIX HaOMIONEHUH, KPOMOTIUBBIX
OKCIICPUMECHTAIIBHBIX ITIOUCKOB, ITIOCTOAHHOI'O TPy Jda y‘IéHBIX " MMPAKTHUKOB;

HMHTCPECAa U IMO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHMU W NOCICAYIOUICEM aHalInu3e I/IH(bOpMaHI/II/I (6]
NEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUECTBEHHON XUMUHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBECHHOI'O CO3HAHUA, STUUCCKOT'O ITIOBEACHUSA

CIIOCOOHOCTH OIIGHUBATh CUTYalluW, CBSI3aHHBIE C XHMWUYECKUMH SIBICHHSAMH, W INPHHUMAThH
OCO3HaHHBIE PELIEHMSI, OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE MMOBEACHUEC U IMOCTYIIKK CBOUX TOBapHHIefI C HOSI/IHI/IfI HPAaBCTBCHHbLIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHX MMOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBBS:

NMOHUMaHUsl IIGHHOCTeW 370poBOro W Oe3omacHOro o0pa3za JKW3HU, HEOOXOJUMOCTH
OTBETCTBECHHOI'O OTHOLICHUS K CO6CTBCHHOMy (1)I/ISI/I‘-IGCKOMy 1 IICUXUYCCKOMY 3/I0POBbIO,

co0uoieHrs TpaBuil 0€30MacHOro oOpaleHns ¢ BEeCTBaMU B OBITY, IOBCEIHEBHOM KU3HU U B
TPYIOBOH I€ATEIBHOCTH;



NOHUMAaHUS IIEHHOCTH NpaBWJ MHIUBUYalTbHOTO U KOJIJIEKTHBHOI'O O€30IIaCHOTO IOBEICHUS B
CUTyalUsIX, YIPOKAIOIIUX 30POBBIO U JKU3HH JIIOJIEH;

OCO3HAHMS TIOCIEACTBUH M HENpHUSTUS BPEOHBIX NPUBBIYEK (YMOTpeOJIeHUs ajKoroJs,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIbCKOM NESTENbHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE Y4acTHE€ B PEHICHHH INPAKTHYECKUX 3a]a4 COLMAIbHON HAIIPaBICHHOCTH
(B paMKax CBOETO Ki1acca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY H3YyYEHHIO MpOoQecCchil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)KEHUS K TPYAY, JIOIAM TPyJa U pe3ylIbTaTaM TPYAOBOM NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaJbHOH TpaeKTOpuW oOpa3oBaHusi, OymyIei
npodeccu ¥ peann3aniu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XMMHH, HHTEPECOB | ITOTPEOHOCTEH 001IIeCTBa;

6) 3K0JI0TM4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIE1ecO00Pa3HOr0 OTHOIIECHHUS K MPUPOJE, KaK UCTOUHHKY CYHIECTBOBAHUS KU3ZHH
Ha 3eMmiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOoOJIeM, BIHMSIHHUS 3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAMMOCTH WCIONb30BaHHUsA JOCTHIKEHUH XHWMWHU Uil PpElIeHHS BOIMPOCOB
PaIoOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHUs
MPOTHO3MPOBATh HEOIATONPHUITHBIE AKOJOTMYECKHE TIOCIEACTBUSl TPEANPUHUMACMBIX JIEHCTBUH U
MIPEeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJIOTMUYECKOTO MBIIIJIEHHS, DKOJIOTHIECKON KYJIBTYpBI, ONBITA JEATEIEHOCTH
SKOJIOTMYECKOM  HAaNpaBlI€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B II03HABaTENbHOM,
KOMMYHHUKAaTHBHOM M COLMaIbHOW NPAKTHKE, CIHOCOOHOCTM M YMEHHS AaKTHBHO HPOTHBOCTOSATH
uaeonornu XxeMohoouu;

7) EeHHOCTH HAYYHOT' 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

NOHUMAaHUs cnenn(UK XUMUHM KaK HayKH, OCO3HaHMA €€ POy B (POPMHUPOBAHUU PALIMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIIEeM MHUpE KaK O €IHHCTBE
NPUPOAbI M YEJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OH 3HAYMMOCTH XHUMHHU IS COBPEMEHHOW IMBWIM3AlMU: B €6
TYMaHUCTHYECKOH HAIPABICHHOCTH U BaYKHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHON KYJIBTYpHI,
pelIeHNN TI00abHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, 3HEPreTHYECKOMH,
MUILIEBONH M DKOJOTMYECKON 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 0OECIICUCHUH YCIOBUI YCIIEITHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KaXKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METO/IOB MO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh NOJy4aeMble 3HAHMA Ui aHadu3a M OOBSCHEHUS
SBJICHUI OKPYXXAIOIIer0 MHUpPa W TPOUCXOIAINIMX B HEM H3MEHEHHH, YMEHHUS JAelaTh OOOCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCS JAHHBIX C LENbI0 MOIYyYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIIONB30BaTh XUMHYECKUE 3HAHUS JUIs pelieHHs NpoliieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TPy B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeNbHOCTH.
METANPEJIMETHBIE PE3YJIBTATbBI



MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYeOHOTO NpenMeTa «XUMHEs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauUMbIe IS (OPMHUPOBAaHUS  MHPOBO33PEHHUS  OOYYAIOIIUXCS — MEKIUCIHMILTMHAPHBIC
(MexXTIpeIMeTHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
cnenn(pUKy METOJIOB MMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsl, BEIIECTBO, SHEPI U,
SIBJICHUE, TPOIECC, CHCTEMa, HAayYHBId (aKkT, MPUHIIMII, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U JIPYTHUE);

VHHUBEpCalbHbIC Y4eOHbIC JeHCTBHS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETyJSTHBHBIC),
obecrieunBaroniyie (popMupoBaHrue (YHKIIMOHATBHOW TI'PAMOTHOCTH U COIUAIBHOW KOMIIETCHIIMU
oOyJaronuxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MUPOBO33PEHUYECKIE 3HAHWS W YHHUBEPCAIbHbIC ydeOHBbIC JCUCTBHS B MMO3HABATEILHOW W COIUATBHOMN
MIPAKTHKE.

MeranpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAOT  OBIAJCHHE  YHUBEPCAIBHBIMU  YYCOHBIMU
MO3HABATEILHBIMI, KOMMYHUKATHBHBIMU U PETYISITUBHBIMU JICHCTBUSMH.

OgiaieHle YHUBEPCAIbLHBIME Y4eOHbIMYU MO3HABATEILHBIMH A€CTBHMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBHS:

CaMOCTOSITETTbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTIPENIENIATh 1EeNU JCITEIBHOCTH, 3a/1aBasi mapaMeTpbl U KPUTCPHU UX JOCTHKECHUS, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOI'O0 MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
NPU3HAKW MOHATUI W yCTAHABIHMBATH MX B3aWMOCBA3b, UCIONB30BATh COOTBETCTBYIOIUE MOHSATHS IS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

B])I6I/IpaTb OCHOBAaHHA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHABIUBATh IPUYUHHO-CIICICTBCHHBIC CBSI3U MEXK]Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWTH JIOTMYECKUE PACCYXKICHHS (MHAYKTHBHBIC, NETyKTUBHBIC, O AaHAJIOTHH), BBISIBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBATh BBIBOABI H
3aKJIIOUCHUS;

NPUMEHSTH B MpOIecce MO3HAHUS, UCTIONB3YEMbIC B XUMHH CHMBOJINYECKUE (3HAKOBBIC) MOJICIIH,
MPeoOpa3oBbIBATE MOJICIILHBIC MPEACTABICHUS — XMMUYCCKUM 3HAK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
dopMysia, ypaBHCHHE XUMHUECKOM pEaKIMu — MPU PEHICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTHUCCKUX
3aja4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJS BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4YaeMbIX BEIIECTB U XUMHUYCCKHX PEaKIIHH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHS BEIECTB U XUMHUYECKHX PEaKIIHi;

(bopMyIHPOBATh SN U 337]a4d HCCIICAOBAHMS, UCIIOIb30BATh MOCTABICHHBIC M CAMOCTOATEILHO
chopMynHpOBaHHbIE BOMPOCHI B KAUeCTBE WHCTPYMEHTA IO3HAHWS M OCHOBBI Ui (DOPMHUPOBAHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIbHOCTHU BbICKA3bIBACMbIX Cy)KJIeHI/Iﬁ;

BJIaJICTh ~HABBIKAMH  CAMOCTOSITCNIBHOTO  IUTAHUPOBAHWST M MPOBEACHUS  YYCHUYCCKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUs HaOI0[aTh 3a XOJOM IPOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €0 PE3yNbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTATOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJICTAHHONW PaboTe;

npuoOpeTaTh OMBIT YUYCHHUYECKOW HCCIIEOBATENbCKON U MPOSKTHOW AEATENLHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHHs IPaKTHYSCKUX 3ajad,
MIPUMEHEHUIO Pa3JINYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WH(opManmu (HaydyHO-TIOMYJISpHAS JIMTEpaTypa
XUMHUYECKOT0 COJCpKaHMsI, CIIPaBOYHbIE I0COOUs, pecypchl MHTepHeTa), aHaIM3UpoBaTh HH()OPMAIIHIO
pa3iIMuYHBIX BHUJOB M (OPM TPEJACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIMIPOTUBOPECUNBOCTD,

(hopMyJIUPOBaTh 3aMPOCHl U MPUMEHATh Pa3jIMUHbIe METObI IPU MOUCKE M 0TOOpe MH(OpMAIIUH,
HEOOXOMMOH JIJIsl BBITOJTHEHMSI YIeOHBIX 3a/1a4 ONPEeIEHHOTO TUTIA,

npuoOpeTaTh ONBIT HWCHOJB30BaHHS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTHHA U
Pa3INYHbIX ITOMCKOBBIX CUCTEM;



CaMOCTOSITEJILHO BBIOMpAaTh ONTHMAJbHYIO (OpMYy MpeacTaBiIeHUs HHPOPMAIUH (CXEMBI,
rpaduku, JUarpaMMsbl, TaOIUIIbI, PUCYHKH U APYTHE);

UCIOJb30BaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEJCTBA MPH pabOTe ¢ XUMHYECKON HH(OpManuen:
MPUMEHSATh MEXKIpPEIMETHbIC ((PU3NYECKHE W MaTEeMaTHYeCKUE) 3HAKW M CHUMBOJIBL, (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIB30BaTh U IPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIISIIHOCTH.

OByajieHHe YHUBEPCATLHBIMUA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aaBaTh BONPOCHI MO CYIECTBY OOCY)KJAaeMOH TeMbl B XOJe IUaliora W/WIHM JHUCKYCCHHU,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATH CBOW MPEIJIOKECHUS OTHOCHUTEILHO BBIMONHEHHS MPEIOKECHHON
3a7a4H;

BBICTYNaTh C TPE3CHTAIUCH pPe3yJbTaTOB I[MO3HABATCIBHOM JICATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHEHHH XMMHUYECKOI'O 3KCIIEPHMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB, PeATU3aIii Y4eOHOTO IPOSKTa
1 (hOpMYyJIUPOBAThH BHIBOJIBI IO PE3YJIbTATaM MPOBEASHHBIX UCCIICAOBAHUHN MYyTEM COTIIACOBAHMS TTO3UITUH
B X07le 00CyXIeH!Us 1 00MEHa MHEHUSIMHU.

ORiajieHHe YHUBEPCAIBLHBIMH PETyJISITHBHBIMH JICTBUAMU:

CaMOCTOSTEIBHO IJIAHUPOBATh M OCYLIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATCIILHOCTD, OPECIIss
e€ menm W 3a7add, KOHTPOJIMPOBATH M TO Mepe HEOOXOMUMOCTH KOPPEKTHPOBATh MpEiJiaracMblii
NTOPUTM JCHUCTBHU TPU BBIMOJHEHUU YYCOHBIX M HCCIEIOBATENBCKHUX 3a/ad, BBIOHpaTh HaubOolee
3¢ eKkTUBHBII crIocO0 MX pEIICHUs ¢ YYETOM IOJIYUCHUS HOBBIX 3HAHUW O BEUISCTBAX M XUMHUYECKUX
peaKIusx;

OCYIIECTBISTh CAMOKOHTPOITb CBOEH JIESITENTEHOCTH HAa OCHOBE CaMOaHAIIN3a U CAMOOIICHKH.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenmMeTHBIE pe3yIbTaThl 0OCBOEHUS Kypca « OpraHudeckas XUMHUsD)» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUHA O XUMHUYECKOM COCTABJIAIONMICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMMHUH B MMO3HAHWU SIBJICHUN MPUPOABI, B POPMUPOBAHUN MBILIUICHHS U KyJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH IPaMOTHOCTH, HEOOXOIMMOHW MJsl peIleHHs MPAaKTUYEeCKUX 3agad U
9KOJIOTHYECKH 000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOAHOM Cpeae;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATANOIINE IOHITUS
(XMMMUYECKMH  DJIEMEHT, aToM, OJJIEKTPOHHas o000JIoYKa aroMa, MOJIEKyJa, BaJECHTHOCTS,
3JIEKTPOOTPULIATEIBHOCTh, XUMHYECKas CBSA3b, CTPYKTypHast (opmyna (pa3BEpHyTas U COKpallEHHas),
MOJIb, MOJISIDHAsi Macca, MOJIAPHBIN OO0BEM, YriepoJHBIN cKeneT, (yHKIMOHANbHAS TPYIINa, pPajuKal,
M30MEpUsl, U30MEPBl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOJA U a30TCOAEpKALINE
COCIMHEHHsI, MOHOMED, MOJIHMMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCITUHEHUS); TEOPUH U
3aKOHBI (TE€OpHUsl CTPOEHHMS OpraHMueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUIN A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEKaIlue B
OCHOBE TIOHMMaHUsI IPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DAaKTOJIOIMYECKHE CBEICHUS O
CBOWCTBAxX, COCTaBe, HOJIYYEHUH U O€30M1aCHOM HCIIOJIb30BAHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY U IPAKTUYECKON JESITEILHOCTH YENOBEKa;

c(OpMHUPOBAHHOCTh YMEHHH BBISBISITh XapaKTEpPHbIC TPU3HAKK MOHSATHHA, YCTaHABIWBATh WX
B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHSATUS IPU ONHMCAHMM COCTaBa, CTPOCHHUS U
MPEBPAILEHUI OPraHUYECKUX COESTMHEHU;

c(OpMHUPOBAaHHOCTh YMEHHM HCIOJIB30BATh XHMHYECKYI0O CHUMBOJHUKY JJII COCTaBJICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpPMYyNl OpPraHHYECKHMX BEIIECTB M
YpaBHEHUI XWMHUYECKHX pEaKIMH, HM3rOTaBJIMBaTh MOJEIHM MOJIEKYJl OpPraHWYECKHX BEIIECTB IS
WJUTFOCTPALMX UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMHUPOBAHHOCTh YMEHHMH YCTaHABIMBATH IPUHAIJICKHOCTb HW3YUCHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTaBy M CTPOCHHUIO K ONpEeAeTEHHOMY KiacCy/TpymIe COeAWHEHUH (YrIeBOIOpOJH,
KHCJIOPOJ U a30TCOMAEpIKaIINe COEAMHEHHS, BHICOKOMOJIEKYJIIPHBIE COeNWHEHUs ), 1aBaTh UM Ha3BaHUS
no cucremarnueckoir Homenknarype (IUPAC), a Taxke NpUBOJUTH TPUBHAIBHBIC HA3BAHUS OT/IEIBHBIX
OpraHMYeCKUX BEIIECTB (3TWIEH, MPONWICH, aleTWIeH, JTHICHIJUKONb, TIULEPHH, (EHOI,



dopmanbIeruy, aneTalblerH]l, MYypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHUCIIOTA,
CTeapuHOBasI KHCIIOTA, TITI0K03a, (PPyKTO3a, Kpaxmall, IelTi0I03a, TIIHIINH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISATh BUIbl XUMHYECKOH CBSI3U B OPraHUYECKUX COCIMHEHUAX
(onuHApHBIC ¥ KpaTHBIE);

c(hOpMHUPOBAaHHOCTH YMEHHS MMPUMEHSTH MTOJIOKEHUS TEOPUN CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa sl OOBSCHEHHS 3aBHCHMOCTH CBOKCTB BEIIECTB OT HX COCTaBa W CTPOCHHS, 3aKOH
COXpaHEHHUsI MaccChl BEILIECTB;

c(hOopMHUPOBaHHOCTh YMEHHH XapaKTEPH30BAaTh COCTaB, CTPOEHUE, (PH3NYECKHEe W XUMHYECKHE
CBOICTBA TUITMYHBIX NPECTABUTENICH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, dTaH, dTHIIEH,
NpoNMJIeH, aueTwieH, Oyranuen-1,3, metunOyTtamuen-1,3, OeH30J7, METaHOJ], 3TAaHON, STHJICHIJIHUKOJIb,
TIIMLEpUH, (EHOIN, aleTalbAeru, MypaBblHAs M YKCYCHas KHCJOTHI, TJIIOKO03a, Kpaxmal, IeJUIi0J03a,
aMUHOYKCYCHasi KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HHMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIONB30BaHUEM CTPYKTYPHBIX (hopMy;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIEBOJOPOAHOTO CHIPbA (HE(TH,
MPUPOJHBIA Ta3, Yrojb), CIHOCOOBI WX TMepepadOTKM W NPAKTHYECKOE MPHUMEHEHHE MPOAYKTOB
epepadoTKH;

c(OPMHPOBAHHOCTh yYMEHHUH MPOBOJUTH BBIYMCICHUS 10 XWMHUYECKHUM YpaBHEHHUSM (Macchl,
00Bp€Ma, KOMMYECTBA WCXOMHOTO BEIIECTBA WIIM TMPOAYKTa PEaKIMd IO HM3BECTHHIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MMPOAYKTOB PEaKIINN);

c(hOpMUPOBAaHHOCTh YMEHHUM BJIAJIETh CHUCTEMOW 3HAHMHW OO0 OCHOBHBIX METOJaX HAYYHOI'O
TIO3HAHUS, HCIIONB3yEeMBbIX B XUMHH IPH W3YyYCHHH BEUICCTB M XUMHUYECKHX SBICHHUH (HaOmroleHwue,
W3MEpeHHe, OSKCIIEPUMEHT, MOJCIMPOBAHME), HWCIOJIH30BATH CHCTEMHBICE XWMHYECKHE 3HAHHS IS
NPUHATHS PEUICHWH B KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX, CBSI3aHHBIX C BEHIECTBAMU M HX
NPUMEHEHUEM;

c(hopMHUPOBaHHOCT, YMEHHH COOJIOAAaTh TpaBWiIa TOJB30BAHHS XHMHUYECKOW TIOCYIOW U
nmabopaTopHEIM O0OPYZOBaHUEM, a TaKkXKe NpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITIOTHEHUIO Ta00PATOPHBIX XUMHIECKHUX OTBITOB;

chOPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBaTb ¥ BBINOJHATH  XUMHUYECKHA  3KCIIEPHUMEHT
(mpeBpaleHusi OpraHuvIecKUX BEIIECTB IMPU HATPEBAHWH, MOIYICHUE STUICHA U M3YUYCHHE €r0 CBOWCTB,
KayeCTBEHHbIE PEaKIWU OPraHMYeCKHX BEIIECTB, JAeHATypalus OCIKOB NpH HArpeBaHUH, LIBETHHIC
peakiuy OeJKOB) B COOTBETCTBHH C ITPABUIIAMH TEXHUKU 0€30MIaCHOCTH MPH OOPAIICHUH C BEIECTBAMH U
nabopaTopHEIM O00OPYIOBaHUEM, NPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIEpUMeHTa B (opme
3aiCH  YPaBHEHHWH COOTBETCTBYIOIIMX peakuii W (QOopMynHpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaToB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATh XHUMHYECKYH0 HH(OpMAIuio,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBoi nHpopMaruu, UHTepHET u OpyTuX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHS B
OBITY M TPYAOBOW JEATENHHOCTH B IIEJSIX COXPAHEHHUS! CBOETO 3/I0POBbSI M OKpYIXKAroIIeH MPUpOTHON
Cpellbl, OCO3HAaBaTh OMACHOCTh BO3/ICWCTBUS HAa KHUBBIE OPTaHU3MBI OMNPEACNEHHBIX OPraHUYEeCKHX
BEIIECTB, MOHUMAas cMbIci mokazatens [IJIK, moscHsATh Ha mpuMepax CcrnocoObl YMEHBIICHHS |
NPEJOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJI0BEKa;

JUTsi 00YYaIONNXCsl C OTPAHUNYCHHBIME BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHUE MIPUMEHATH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX [TO3HAHWSI BEMIECTB U XUMUIECKUX SBJICHHUIA;

JUI CIIENIBIX W cNa0OBHIAIIMX OOYYaroOIIMXCS: YMEHHE HCIIONb30BaTh PeNbe(yHO-TOUCHHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu xumMudeckux Gopmya.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Mmasi 1 HeopraHuIecKas XUMHS» OTPaKAIOT:

c(OPMHUPOBAHHOCTh TMPEJICTABICHUNA: O XUMHYECKOH COCTABISIOMIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MHUPA, POJIM XUMHH B ITO3HAHUU SIBJICHUH MPUPOABI, B ((OPMUPOBAHNN MBILUICHUS M KYJIbTYDbI
JTUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIWUMOHW JJIsl pelleHHs MPaKTUYeCKUX 3aJad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BIaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJAraroIINe MOHATHUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,



MOJISIpHBIH 00BEM, BAJIEHTHOCTB, AJIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHHSA, XUMHYECKas CBSI3b
(KoBasleHTHasI, NOHHASL, METAJTMYECKasi, BOJOPOAHAS), KPUCTAINTNYECKAs PEIéTKa, THITBI XHUMHUYECKUX
peaxiuii, pacTBOp, AJIEKTPOJHUTHI, HEIIEKTPOIMUTHI, SJIEKTPOIUTHUECKAs] AMCCOLMALUSA, OKHUCIUTEIND,
BOCCTaHOBUTEINb, CKOPOCTh XMMHUUYECKOW pPEeaKIMH, XUMHUUECKOE PaBHOBECHUE); TEOPHH U 3aKOHBI (TEOPHs
3JEKTPOIUTHYECKON TUCCOMAIK, iepuoandeckuit 3akoH J1. Y. MeHneneeBa, 3aK0OH COXpaHEHHUSI MacChl
BEIIEeCTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH IPH XUMHUYECKHX PEaKIusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3bIK XUMHM, MHPOBO33PEHUYECKHE 3HAHUA, JIEKallle B OCHOBE IOHUMAaHMSI
MPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIIOTUYECKIE CBEIEHUS O CBOWCTBAaX, COCTABE,
MONMydYeHNH W OE€30TaCHOM WCIONB30BAaHUHM BAXKHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUUYECKON IeSATETLHOCTH YEN0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATh XapaKTCPHbIC NPU3HAKH MOHSTUN, YCTaHABIWUBATH WX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS TPY OMUCAHIHA HEOPTAHMYECKHUX BEIIECTB U UX
[IPEBPALLCHUN;

c(OpMHPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYI0 CUMBOJHKY IUIsI COCTaBIICHHS (OPMYIT
BCIICCTB M YpaBHEHWN XHMHYECKHMX peakiuid, cuctematiueckyto HomeHknatypy (IUPAC) wu
TPUBHAJFHBIC HA3BAaHUS OTACITHHBIX HEOPTAaHWYECKHUX BEIIECTB (YTapHbI ra3, YIIeKUCIbIi ra3, aMMHUak,
raméHasi U3BecTh, HeranéHas U3BeCTh, INThEBas COJa, MUPUT U IPYTHE);

c(hOpMHUPOBaHHOCTh YMEHHU ONPEIENATh BaJCHTHOCTb W CTENEHb OKHCICHHS XUMHUYECKHIX
AJIIEMEHTOB B COEIUHEHMSIX DPA3IMYHOTO COCTaBa, BHUJ XUMHYECKOH CBs3M (KOBaJeHTHAs, WOHHAf,
MeTaJlJINuecKas, BOJIOPO/IHAs) B COEUHEHUAX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA
(aTromHasi, MoONEKyJspHas, WOHHAs, MeETalJIMuecKas), XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPTaHWYECKNX COCIMHEHHUH;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh NMPHHAIC)KHOCTh HEOPraHMYECKUX BEHIECTB MO WX
COCTaBy K ONpeAeTEHHOMY KIIacCy/TpyIllie COeANHEHUH (MPOCThIE BEIIECTBA — METAJIbI U HEMETaILIbI,
OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, CONH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICT mepuoaudeckoro 3axona J[. M. Menneneea u
JEMOHCTPHPOBATH €r0 CHCTEMaTH3UPYIOIIYIO, OOBSICHUTENLHYIO U MPOTHOCTUYECKYIO (DYHKIINY;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
anemeHTOB 1-4 nepuonoB Ilepuonuueckoil cuctemsl xumuueckux saeMeHToB . M. MeHnzneneesa,
UCTIONB3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOMUTAIN», «IHEPTETUYCCKUE YPOBHH», OOBSCHATH
3aKOHOMEpPHOCTH W3MEHEHHs CBOWMCTB XHMHYECKHX JJEMEHTOB M WX COEIWHEHHH MO TepuoaaM |
rpynmnaM [lepuonuueckoit cuctemMsl xumuueckux 3aemeHToB [. 1I. Menneneesa;

c(hOpMHUPOBaHHOCTh yMEHUH XapaKTepu30oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYEeCKNX BEIIECTB Pa3lMYHBIX KJIACCOB, MOJTBEP)KAATh CYIIECTBOBAHWE TE€HETHUECKOI CBS3U
MEX/y HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBI0 YpaBHEHHWH COOTBETCTBYIONUX XWMHUYECKHX
peaKLHmii;

c(OpMHUPOBAHHOCTh YMEHUSI KJIACCH(PUIIUPOBATH XUMHUECKUE PEAKIIMY 110 PA3TMYHBIM MPU3HAKAM
(4uciay M COCTaBy pPEardpyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluu, HU3MEHEHHIO CTeleHEeH
OKHCIICHUS 3JIEMEHTOB, 00OPATUMOCTH PEaKIINH, YIACTHIO KaTalln3aTopa);

c(OpPMHUPOBAHHOCTh yYMEHHWH COCTABIISAITh YPAaBHEHUS pEaKIUid Pa3TUYHBIX THIIOB, IMOJHBIE U
COKpaIllEHHBIC ypaBHEHUS peakIMii MOHHOTO OOMEHa, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKIUH
UAYT 10 KOHIIA;

c(hOpMHUPOBaHHOCTh YMEHUI MPOBOAWTH PEaKIWH, ITOATBEPXKIAIONINEe KadyeCTBEHHBI COCTaB
Pa3IUYHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH OMNBITHBIM MYyTEM HOHBI, MPUCYTCTBYIONIAE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PaCcKpPhIBaTh CYINTHOCTh OKHUCIIMTEIHHO-BOCCTAHOBUTEBHBIX PEaAKIIUN
MTOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca 3THX PeaKInid;

c(hOpMHPOBAaHHOCTh YMEHUH OOBIACHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKOH peaknuud OT
pa3iauuHBIX (DAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozzeiicTBus (mpuniun Jle lllarense);

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh XWMHUYECKHE IIPOIECCHI, JISKAIINE B OCHOBE
MIPOMBINIUICHHOTO TIOJYYEeHHUsI CEPHON KHCIOTHI, aMMHUaKa, a Takke cHOPMHUPOBAHHOCTh IPEICTABICHUN
00 00IMX HAYYHBIX MPUHIUIAX U IKOJIOTHUECKUX MPOOIEMaX XUMHUYECKOTO ITPOU3BOICTBA;

c(hOpMHPOBaHHOCTh YMEHHUH MPOBOAWUTH BBIUMCIICHHS C HWCIOJIB30BAaHHEM TIOHITHA «MaccoBas
JIOJISl BELIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHUHN Ta30B P XUMHUYECKHX PEAKIIHAX, MACCHI BENECTBA



Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJTHOTO M3 YYACTBYIOIINX B
peaKIMy BEIECTB, TEIJIOBOTO d(@eKTa peakiMd Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
MPEBPALICHUS 1 COXPAHECHUS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHUH COONIOJATh MpaBHia TOJNB30BAHUS XUMHYECKOH MOCYyIOH U
mabopaTopHEIM O00OPYZOBAaHHUEM, a TakXKe NpaBuia OOpaIIeHHsT C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITIOTHEHUIO TA00PATOPHBIX XUMHICCKHUX OTIBITOB;

c(OpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBITIONHATH XMMUYECKUH SKCIIEPUMEHT (pa3iokeHue
MEepOKCHIA BOJOPOJa B TPUCYTCTBUU KaTalW3aTopa, OIpPEICIICHHE Cpellbl PAacTBOPOB BEMIECTB C
MOMOIIBI0 YHUBEPCATLHOTO WHIUKATOPA, BIHMSHUE Pa3IHYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOUN
peaKInu, peakuu HOHHOTO 0OMeHa, KaUeCTBEHHBIC PEaKLUK Ha cylb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMUsI, pellieHHe SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam «MeTtamiel» U «HemeTamisr») B
COOTBETCTBHMH C TPAaBHJIAMH TEXHUKH OC30MACHOCTH MPH OOpAICHUH C BEIECTBAMH U JIa0OPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (opMe 3alluCH ypaBHEHHUH
COOTBETCTBYIOIIMX PEaKUUil U (OPMYIUPOBATh BHIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHHW KPUTHYECKH  aHAIM3WPOBAaTh XHMHYECKYI)  WH(OPMAIHIO,
MOJTY9YaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHHUKAIUK, HTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh NPAaBUJIa KOJOTUYECKH IIeJICCO00Pa3HOr0 TOBEJACHHUS B
OBITY W TPYAOBOW JCATEIBHOCTH B IIEJSIX COXPAHEHUS CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOTHON
CpeJlbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KHBBIC OPraHU3MBI OTPENCIEHHBIX BEHIECTB, MOHUMAS
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax CrmocoObl YMEHBIICHUS W MPEJOTBPAICHUS HX
BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YeJI0BEKa;

JUTSE O0YYAIONIMXCS C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMU 3I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHNA BCHICCTB U XUMUUCCKUX HBHCHHﬁ;

JUI CIIENBIX W cNHa0OBHIAIIMX OOYYaroOIMXCS: YMEHHE HCIIONb30BaTh PeNIbe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anvicu XuMHUIecKux GOpMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
HaumeHnoBaHue pa3ieoB U TeM NPOrpaMMbl
n/n pasa porp Beero KOﬁHTpO.HbHLIe HpﬁalcaneCKne 06PA30BATEIbHBIE
padoThI padoThI pecypes
Pasznen 1. TeopeTudyeckue 0OCHOBBI OPraHUYECKOH XMMUH
11 IIpenmeT oprannyeckoil XuMuu. Teopust CTpOeHUs 3
' opraHmyeckux coenuHeHuit A. M. bytneposa
Hroro no pazaeny 3
Paznea 2. YrieBogopoanbl
2.1 IIpenenbHbIe yTIeBOIOPOIBI — ATKaHbI 2
29 HenpenenbHbie yrieBoAOPOAbL: alKECHBI, allKaIHEHBI, 6 1
' AJKHUHBI
2.3 ApOoMaTH4eCKHe yriIeBOJOPOIBI 2
2.4 [TpupoaHbIe UCTOYHKKH YTIIEBOJOPOIOB U HX MepepadoTKa 3 1
Hroro no pazzaeny 13
Paznea 3. Kuciopoaconep:xkanue opranHndecKie coeJuHeHU s
3.1 Cnuptsl. ®enon 3
3.2 Anpneruasl. Kapoonosblie kucinoTsl. CloxKHbIE 3QUPHI 7 1
3.3 VrieBoasl 3 1
Hroro no pasaeny 13
Pasnen 4. A3oTcoaep:kainye opraHudecKue coenHeHust
4.1 AmuHbl. AMUHOKUCHOTHL. benku 3
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJieKyJIsipHbIe COeANHEHNUS
51 IInmactmaccel. Kayayku. Bomokna 2 1
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoububie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKHE PEeaKIuu 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 1
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

J:;')n Tema ypoka Beero E&Tponb IMpakTuyeckue
paGoTHI padoThsI
1 [Tpeamer opraHu4eckoi XuMHH, €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAUCHUE 1
9 Teopus cTpoeHus: oprannueckux coequHeHuit A. M. byrnepoBa, e€ ocHOBHbIE 1
MOJIOKCHHS
3 [IpencraBnenne o knaccupukanuu OpraHMYECKUX BemecTB. Homenknarypa 1
(cucTemaTuyeckasl) U TpUBUAJIbHbIE HA3BaHUSI OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH s 1
5) MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENHN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE TPEICTABUTENIN ATKEHOB 1
8 [IpakTuueckas pa6ora Ne 1. «IlomyueHue 3TuneHa u U3y4eHHUe €ro CBOMCTB 1 1
9 Anxanuensl. Byranguen-1,3 u metunOyraanen-1,3. IloxydeHne CHHTETHYECKOTO 1
KayuyyKa U pe3HHBI
10 AHKHHI?’II cOCTaB 1 0COOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHI Psijl. ATICTHIICH — 1
IPOCTENHIINNA PEACTaBUTENb AIKUHOB
11 Boluncnenus no ypaBHEHUIO XMMHUYECKON pEeaKLIUU 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1
13 ['eHeTnueckas CBsi3b YIII€BOJIOPOIOB, IPUHAAISKAIIMX K Pa3IMYHBIM KJIaccam 1
14 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: MPUPOHBIH ra3 U MOMyTHbIE HePTIHbIE 1
ra3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
15 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB: TIPUPOIHBIN T'a3 U OMYyTHRIC HEPTSIHbIC 1
ras3bl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu
16 KonTtponbHas paboTta mo pazaery «YiaeBoa0pOIb» 1 1
17 [IpenensHBIE OHOATOMHBIE CIIUPTHI: METAHOI U ATaHOJ. BomopoaHas cBsi3b 1
18 MHOT0aTOMHBIE CIIUPTHI: ATHJICHTIIMKOIb U TIUIEPUH 1




denour: CTPOCHUE MOJICKYIJIBI, (I)I/I3I/ILI€CKI/IC 1 XUMHYCCKHEC CBOfICTBa,

19 1
NpUMEHEHHE

20 Anpaerupl: GopMambACTU U alleTAIbICTH . ATICTOH 1

21 OnHOOCHOBHBIE ITpeesIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs 1

22 [IpakTuyeckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1

23 CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX 1
KHCIIOT

24 MBpI1a KaK COJIM BBICIIAX KapOOHOBBIX KUCIIOT, UX MOIOIIEE eHCTBHE 1

o5 CrnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIOXKHBIX 1
3¢hupoB

26 JKupbl: THIpOIN3, MPUMEHEHHE, OMOJIOTHYECKas POJIb )KHPOB 1

97 VYrneBoabl: cocTas, Kiaccudukaius. BaxxHeile npecTaBUTeNu: TI0Ko3a, 1
¢bpyxTO3a, caxapo3a

28 Kpaxmai u 11emiro103a Kak mprupoIHbIe TTOTUMEPHI 1

29 KonTtponpsHast padora no paszneny «Kuciopoaconepkamme opraHmdecKie 1
COEIMHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH 1

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYeCKUEe COSAMHEHUS, UX 1
Ouonornyeckoe 3HaueHue. Ilentuap

32 benku kak npupoiHble BEBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI 1

33 HToroBast KOHTpOJbHAs paboTa 1
OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJIAPHBIX coeTuHEeHNH. OCHOBHbIE

34 METO/IBI CHHTE3a BHICOKOMOJICKYJISIPHBIX coenHeHud. [TmacTMaccel, kaydykH, 1
BOJIOKHA
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11 KIIACC

KoanyecTBo 4acosB

11/-11 Tema ypoka Beero Konrpoabubie IIpakruueck
padoTshI ue padboThbl
1 XUMUYECKUH dNIEeMEHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB 1
5 [Tepuonnueckuii 3axoH u [lepuoandeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /1. 1
W. MeHnneneeBa, ux CBsi3b C COBPEMEHHON TEOPUEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX HJIEMEHTOB U UX
3 COCIMHEHUH 10 IPYIIaM U MepruoaaM. 3HaYCHUE EPUOTUIECKOTO 3aKOHA U 1
CUCTEeMbl XUMHUYECKUX 37eMeHTOB J[.1. MeHeneeBa B pa3BUTHH HayKU
4 Crtpoenue BemecTBa. XMMHUUYECKasi CBsI3b, €€ BUBI, MEXaHU3MbI 00pa30BaHUs 1
KOBaJICHTHOH cBsi3u. BomopoHas cBs3b
5 Banentnocts. DnektpoorpunarenbHocTh. CTeneHb okucieHus. Bemecra 1
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSI
6 [Tonsatue o nucnepcHpIX cuctemMax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPHI. 1
MaccoBas 1015 BElIeCTBa B pacTBOpE
7 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COeTUMHEHUH. 1
['eneTnyeckas CBsI3b HEOPTaHUUYECKHUX BEIIECTB, PA3TUYHBIX KIIACCOB
Knaccudukanus xumMmruueckux peakiuii B HeOpraHMuecKoi 1 OpraHu4ecKon
8 XUMHUHU. 3aKOH COXPaHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALLECHUS 1
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX
9 Cxopoctb peakiuu. OOpaTuMbIe peakiii. XUMHUYECKOE PAaBHOBECHE 1
10 HpaKTqucEaﬂ pabota Ne 1. «Bnusiare pa3iandHbIX (PaKTOPOB HA CKOPOCTh 1 1
XUMUYECKON PEaKITUN»
DrexkTpoauTHUecKas quccoranus. [loustre o BomopoaHoM mokasarese (PH)
11 pactBopa. Peakiuu nonHoro ooMeHa. ['uaponn3 opraHndeckux u 1
HEOPTaHUYECKUX BEIIECTB
12 OKI/ICJ‘II/ITeJ'IBHO-BOCCTaHOBI/ITeVJ'IBHI)Ie peakuuu. [TonsaTre 06 >mekTponmse 1
pacIuiaBoB M pacTBOPOB COJIEH
13 KonTponpHas padora no pazaeny «TeopeTuueckue OCHOBBI XUMUI 1 1
14 Mertauibl, ux noyioxkeHue B [lepuoauyeckoit CuCTeMe XUMUYECKUX 3JIEMEHTOB 1

1. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHHUs aTOMOB. O01IHe (PU3HIECKUE




CBOMCTBa METAJJIOB

15 CruiaBbl METAIIIOB. DJICKTPOXUMUYECKUHN PsiJT HANIPSHKEHUH METAIIIIOB 1

16 XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAILIOB (HATPHM, KM, KAJIBITHH, 1
MarHui, aJIlOMUHUN) U UX COEAMHEHUHN

17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUIN 1

18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U MX COCIUHCHUIMI 1

19 [TpakTrueckas padora Ne 2. "Pemenne skCriepuMeHTAIBHBIX 33124 110 TEME 1
«Metamib»"

20 Hewmerannsl, ux nonoxxenue B [lepruoandeckon cucreMe XMuMHYECKAX 1
snemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTPOCHHUS aTOMOB

21 Ou3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOINHSI HEMETAIIOB (Ha IpUMepe 1
KHCIIOpOJ1a, cephl, (hocdopa u yriepomaa)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX COCAMHEHUI 1

23 XUMHYECKUE CBOWCTBA a30Ta, (pocodpa u ux coequHeHUI 1

24 XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHUS U UX COCIMHEHUN 1

25 [IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX COETUHEHUN 1

26 O06o011eHre U cucTeMaTu3alus 3HaH1:1171 no teme «Hemeramnsoy. I%LILII/ICJ'ICHI/ISI 1
M0 YPaBHEHUSIM XUMHYECKUX PEAKIINI U TEPMOXUMHYECKUE PACUETHI

97 FpaKTHHGCKaﬂ pabota Ne 3. «Pemienue skcieprMeHTalbHBIX 3a/1a4 110 TEME 1

Hemeramnsi"»

28 KonrtponbHas padora no remam «Metamisl» U «HemeTamib» 1

29 Heoprannueckue u oprannueckue KuciaoTsl. Heopranmueckue u opraHnyeckue 1
OCHOBaHUS

30 AMoTepHbIe HEOpraHUYECKHe U OpraHNYecKue coequHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX BEIECTB

31 Ponb xumun B o6ecrnieueHuu 3K0J0THYECKON, JHEPTeTUYECKON U MUIIEBON 1
0e30MacHOCTH, Pa3BUTUU MEIUIIMHBI

30 HpencIaBneHH;{ 00 O0IIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO MOJIY4eHHUs 1
BOKHEUIIINX BEIIECTB

33 Hrorosast koHTpOIBHAs paboTa 1

34 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB. XHUMHUSI M 3JJ0POBHE YEIIOBEKA 1
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YYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» Xumus, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenscTBO
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






