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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o XMMHUHM Ha YypOBHE cCpeaHero oOmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanum»,
TpeOoOBaHUI K pe3ylbTaTaM OcBOeHUs (enepanbHOM 00pa30BaTeIbHONW MPOrPaMMBbI CPEIHEro OOIIEero
obpazoBanus (POII COO), mpexncraBieHHbIX B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom KoHmenmuu mnpernonaBaHus ydeOHOTO TIIpeaAMeTa «XHUMHS» B
oOpa3zoBaTenbHBIX OpraHu3anuix Poccuiickoir ®enepaiiuy, peaqu3yiOIUX OCHOBHBIE 00pa3oBaTeIbHbIC
[IPOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3Butus BocnuTanus B Poccuiickoii @eaepaunn Ha
nepuof 10 2025 rona» (Pacniopsxenue IlpaBurenscrea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K OIpelIelIeHHI0 OOIIell cTpareruu
00y4eHHs, BOCIIMTAHUA U Pa3BUTHUS 00YJAIOIIUXCs CpeACcTBaMHU ydeOHoro mpeamera «Xumus» s 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBMJM KOHIentyaidbHbie mojoxenuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILEJICH, COACpPKAHMS, PE3yIbTaTOB OOYYeHHS ¥ TpeOOBaHHA K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHUE, MOTydyaeMOE€ BBIMYCKHUKaMH O0IIeo0pa30oBaTeIbHON OpraHu3alnu,
SBIIETCS. HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpPUIAIOIIMM ITAlOM peaan3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUYEBBIX LEHHOCTEH, MPUCYIIMX IIEIOCTHOH CHCTEME
XUMHUYECKOT0 00pazoBaHus. DTHU ILIEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS
MHUPOBO33PEHUSI M OOILIEH KyJIbTYyphl YEIOBEKa, a TAKKE DKOJOTHMUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3I0pPOBbI0 M MPHUPOAHOI cpene. Peanmusyercs xumudeckoe oOpa3oBaHHe OOydYarOIIMXCs Ha
YpOBHE CpeIHEero oouiero odpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeamera «XUMHUsS», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpe/eeHbl B MPOrpaMMe MO XUMHUHU C y4ETOM clenu(UKH HAyKH XUMUH, €€
3HAYEHUS B IO3HAHUU MPUPOJBI U B MaTEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKE C YUETOM 00LIUX 1iesiel 1
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeAHEro oOmiero oOpa3oBaHHs B
Poccuiickoit ®enepanuu.

XUMHsS KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HUIpaeT ocoOyr pojib B COBPEMEHHOMH
LUMBUJIM3AlMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIajJ B
(dbopMHpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBILIUIEHHUS, B CO3JIaHHE IEJIOCTHOTO MpEeACTaBICHUs 00
OKpY’KaIOIlleM MHUpE KaK O €IMHCTBE IPUPOJIbI U YEeJIOBEKa, KOTopoe (GOpMUPYETCS B XMMHHM Ha OCHOBE
IIOHMMAaHHUs BEIECTBEHHOIO COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aHMOCBS3H MEXKIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMUS CTaJla HEOTHEMIIEMON 4aCThIO
MHUPOBOHM KYyJIbTYpbl, HEOOXOAUMBIM YCJIOBUEM YCIEIIHOIO TPyJa M KU3HU Ka)XJ0ro 4yjeHa oOuiecTna.
CoBpeMeHHass XMMMsI KaK HayKa CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha
pelieHre ri1odanbHbIX MPoOJIeM yCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOH,
MUILEBOM, HKOJIOTHUECKOH O€30MaCHOCTH U OXPaHbI 37J0POBBS.

B cooTBercTBHM ¢ OOIIMMU LETSMUA U MPUHIIUIIAME CPETHEr0 00IIero oO0pa3oBaHMs COJEpKaHUE
npeamera «Xumusi» (10—11 kaaccel, 6a30Bbli ypOBEHb H3yUEHHs) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaronuxcsi, HEOOXOAUMYIO UM JUIsI BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMA, MPOJOJDKEHHMS OOpa3oBaHUs B pa3IMYHbBIX
00acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBisromiuMu  mpeamera «XUMHS» SABISAIOTCS 0a30Bble Kypehl — «OpraHudeckas XUMUS» H
«O0m1ast 1 HeopraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOif HAyKH: CUCTeMa 3HAHUH M0 HEOPraHMYECKOW XUMHHU (C BKJIFOUYCHHEM 3HAHUH U3 00IIeH XUMUM)
U OpraHu4eckol xuMuu. QPOpPMHpPOBAHME JAHHOW CHCTEMBl 3HAHUW NPH HW3YYEHUM IIpeIMeTa
obecrieyrBaeT BO3MOXHOCTh PAaCCMOTPEHHSI BCETO MHOT00Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUH XMUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas Xxumus» 1 «OOmast 1 HeopraHudeckas XUMHsD»
chopMupoBaHa B IporpaMMe IO XMUMHHM Ha OCHOBE CHCTEMHOIO MOJXOJa K HM3yYEHHIO0 Y4eOHOro
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MaTtepuaia M OOyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUM Ha OINpeneNEHHBIX
TEOPETHYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YpPOBHE
KJIACCUYECKON TEOpUU CTPOEHHSI OPraHUYECKUX COEAMHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX TPEJCTaBICHUNH O CTpoeHHH BelmiecTB. CBelneHuss 00 H3ydaeMbIX B Kypce BelIeCTBax
Jal0TCs B Pa3BUTHU — OT YIJICBOJOPOJIOB JIO CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX coelMHEHHMU. B Kypce
OpraHMYeCKON XHWMHUU TOJy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro
o0pa3oBaHMs TIEpBOHAYAIBHBIC MPEJCTABICHUA O XMMUYECKON CBSI3U, KIACCU(UKAMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLUU.

[To HOBBIM YTJIOM 3peHHUs B IIpeaMeTe «XUMus» 0a30BOro YpOBHS pacCMaTpPUBAETCsl M3yYCHHBIH Ha
YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs TEOPETHUECKHI MaTepuand U (PaKTOJOTHYECKHE CBEICHHS O
BELIECTBaX U XMMMUECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWYeCcKass XUMMS»
OoOy4aroluMCcsi TPEJOCTABISETCS BO3MOKHOCTH OCO3HAaTh 3HAYEHHE MEPHOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJIOIMYECKHX TO3MLUH, TIIy0Xe MOHATh HCTOPUYECKOE H3MEHEHUE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIMICH 1 MPOTHO3UPYIOIIEH.

Ennnas cucrtemMa 3HaHWM O BaXHEWIIMX BEUIECTBAX, HX COCTaBE, CTPOCHUHU, CBOMCTBaX H
MIPUMEHEHUH, A& TAKXKE O XUMHUYECKHUX pEAKLUMSIX, UX CYIIHOCTHU M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nomnosnHsierca B Kypcax 10 u 11 kiaccoB ayieMeHTaMu coepKaHUsl, UMEIOIUMU KYJIbTYpPOJOTUUECKUN U
MPUKIAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMAHHUIO B3aUMOCBSI3U XUMHUHU C JPYTUMU
HayKaMH, pacKpblBaloT €€ posib B II03HABaTEJIIbHOM M NPAKTHUYECKON JAESITEIbHOCTU 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBa)KEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU MPAKTHUECKUX
MPWIOKEHUH XUMHH, TIOMOTat0T BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npoOiieMax, CBA3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICIMBATh HMH(OPMALMIO U NPUMEHATH €€ A
MIOTIOJHEHMSI 3HAHU, PEIICHNs] HHTEJUIEKTYaIbHbBIX M 3KCIIEPUMEHTAIbHBIX MCCIIEI0BaTENbCKUX 3a/1a4. B
L[EJIOM COJepKaHue y4eOHOro mnpeamera «XHUMHs JaHHOTO YPOBHS H3Y4YEHHS] OPHUEHTHPOBAHO Ha
¢dopmupoBaHre y OOyYarOMIMUXCSI MHUPOBO33PEHUYECKONH OCHOBBI JUIsI MOHMMaHUS (PHIOCOPCKUX HJIEH,
TaKMX KaK: MaTepuajibHOE €JUHCTBO HEOPraHMYEeCKOro M OPraHM4ecKoro MHpa, OOYCIOBIEHHOCTb
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTD MPUPOAHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUUH MEXIy HOBBIMU (DaKTaMHM U TEOPETHUUYECKUMHU MPEANOCHUIKAMH, OCO3HAHME
pOJIM XMMHHU B PELICHUM SKOJOTMUYECKHUX MpoOJeM, a Takxke MpoOieM cOepexeHHs dHEPreTUYecKuX
PECYPCOB, CHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B muiane pemienust 3ajad4 BOCIMTAHUWSA, Pa3BUTHA M COLMANU3aLMU OOYYarOIIMXCS MPUHSATHIC
IIPOrpaMMOl MO0 XMMHMM TIOOXOABl K ONPENEIICHHUIO COJAEP)KAaHUS M TIOCTPOEHUs IpeAMeTa
IpenycMaTpuBaloT (HOpPMHUPOBAHHE YHUBEPCAJIbHBIX y4EOHBIX JEHCTBUM, MMEIOIINX 0a30Bo€ 3HAYEHHUE
JUIS pa3IMyYHBIX BUIOB JCSITENFHOCTU: PEIIeHUs MpobiieM, MOUCKa, aHalu3a U 00paboTku UH(pOpMaLuH,
HEOOXOIUMBIX JJIi MPHOOPETEHUsl OMblTa MNPAKTUYECKOM U HCCIEeI0BATENIbCKONW JEeSTENbHOCTH,
3aHMMAIOILEN BaXKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTtuke mpenonaBaHus XMMHM KaK Ha YpOBHE OCHOBHOIO 00Iiero oOpa3oBaHMs, Tak U Ha
YPOBHE cpeniHero oOuiero o0pazoBaHMsl, NMPHU ONPEIEICHUU COJEp)KATeIbHON XapaKTEepUCTHKH Iieneil
U3Y4YEHUs TpeAMeTa HalpaBJICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTH TPAJUIMOHHO TMpU3HAETCA
(dbopMHpOBaHHE OCHOB XMMHUYECKOW HAayKH Kak OOJIACTH COBPEMEHHOI'O €CTeCTBO3HAHUS, MPAKTUUYECKOM
JeSITeIbHOCTH YeNIOBeKa M KaK OJHOr0 U3 KOMIOHEHTOB MHUPOBOU KyJIbTypbl. C METOIMYECKOW TOUYKU
3peHus TaKOM MOAXO0J K ONPEAEIICHUIO LIENeH N3YUEeHU ITPEIMETA SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHO NaHHOM TOYKE 3pEHHUs TJIaBHBIMU LIETSIMU W3Y4YeHMs IpeameTa «XHUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHUpOBaHHE CHUCTEMBl XMMHYECKHX 3HAHWM KaK BaKHEWINEH COCTAaBISIONICH €CTeCTBEHHO-
Hay4YHOM KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKaT KJIIOUEBbIE MOHATHS, (QyHIaMEHTAIbHbIE 3aKOHBI U
TEOPUH XUMHUH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHME M NOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX 0000IIeHui
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX pPa3BUTHS U CTAHOBIICHUS;



e (dopMmupoBaHWE U pPA3BUTUE TMPEACTABICHUI O HAYYHBIX METOAAaX TO3HAHHUS BEIIECTB H
XUMHUYECKUX PEAKIHM, HEOOXOIUMBIX JJIi TPUOOpPETEHUS] YMEHUN OPUEHTHPOBATHCS B MHUPE BELIECTB U
XUMUYECKHX SIBICHUH, UMEIOIIUX MECTO B MIPUPO/JIE, B TPAKTUYECKON M MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH M CIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAONMIOJEHHEM U OOBSCHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIl 0€30M1acCHOr0 OOpalIeHHsI C BELIECTBAMH.

Hapsiny ¢ aTuMm, copepikarenbHas XapaKTepUCTHKA LeJIel U 3a7a4 U3y4eHHS MIPeIMETa B IPOrpaMme
[0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CUCTEME CPEIHErO
obmero obpazoBanus. CeroJHs B MPErNogaBaHUU XMMUU B OOJIbIIEH CTENEHHM OTAAETCS MPEAOYTeHHE
MIPAKTUYECKOH KOMIIOHEHTE COJAEpKaHMUs OO0yd4eHUs, OPUEHTHPOBAHHOW Ha IMOATOTOBKY BBIITYCKHUKA
001meo0pa3oBaTeNbHOM  OpraHU3allly, BIAACIONIETO HE HAaO0OpOM 3HaHMH, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU aKTUBHOTO IMOJYYEHUS 3HAHUW U MPUMEHEHUs UX B
peanbHOMN JKU3HHU /IS pEIIeHUs IPAKTHUECKUX 3aj1ad.

B cBsi3u ¢ 3THM npu u3ydeHUH npeaMera «XUMHs TOMUHHUPYIOIIee 3HaUueHUe MPUoOPeTaloT TaKue
LIEJIM U 33J]a41, KaK:

ajanrtanus oOOy4arouMxcs K YCIOBHSM JTUHAMHYHO pa3BHBAIOIIErocs Mupa, (GopMUpOBaHUE
MHTEIUIEKTYaJJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOW K  €aMOOOpa3oBaHUIO,  COTPYJHHUYECTBY,
CaMOCTOSITETFHOMY MPUHSATHIO TPAMOTHBIX PEHICHHI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BELIECTBAMH M UX MPHUMEHEHHEM;

dbopMupoBaHue y OOYyYarOMIMXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIMI), HMEIOIINX
YHHUBEpCAJIbHOE 3HAUCHHE JJISl PA3JIMYHBIX BUIOB JAEATEIBHOCTU: PEIICHUs MPOoOIIeM, MTOUCKA, aHAIH3a U
00paboTku HMHPOpPMAIUH, HEOOXOAUMBIX IS MPHUOOPETEHUsl OMbITa JIEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TMO3HAHWU XUMHH, a TAKK€ JUIS OLEHKHA C TO3HMIUN SKOJIOTUYECKOH Oe30MmacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HMHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHUH C
KU3HEHHBIMHU TTOTPEOHOCTSMH, UCTIOIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA
U aHalM3a yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMH XUMUYECKOTO COIeP KaHNUS;

dbopMHpoBaHHE W pa3BUTHE Y OOYYAIOUIMXCS AaCCOUMATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, MPH
TUTAHUPOBAHHH U TIPOBEJCHUH XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs yOeKAEHHOCTH B T'yMaHHUCTMYECKOW HAIPAaBICHHOCTH XUMHH, €&
BaXHOH POJIM B pEIICHUH TIO0ATBHBIX MPOOJIEM PaMOHAIBLHOTO MPHPOOIIONB30BAHMS, MTOTIOTHEHUS
SHEPreTUYECKUX PECYpCOB M COXPAaHEHHsI MPHUPOJHOIO DPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0epe’KHOTO OTHOIICHHS K TPUPOAE M CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHSI OTBITa UCTIONB30BaHUS
MOJIYYEHHBIX 3HAHWM MJIS1 MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYalMsIX, CBS3aHHBIX C XMMHUYECKUMU
SIBIICHHUSIMU.

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHusl npeaMeT «XUMUs» 0a30BOr0 YpOBHS BXOJIUT B
COCTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI».

OOmiee 9mcI0 4acoB, OTBENEHHBIX UI U3YyYCHHs] XMMHH, Ha 0a30BOM YpOBHE CpEIHETO OOIIEeTO
oOpa3zoBanusi, coctaBnsieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henmenmo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC

OPI'AHUMYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHuueckod XMUMHMM: €€ BOSHUKHOBEHME, Pa3BUTHE M 3HAUEHUE B IIOJIyYEHUU HOBBIX
BEIIIECTB U MaTepuanaoB. Teopus CTpOCHHUsS OpraHM4ecKux coenuHeHuid A. M. bytiepoBa, €€ OCHOBHbIE
nonoxkeHus. CTpyKTypHble (OPMYIJIBI OPraHUYECKHUX BEIIECTB. ['oMonorus, uzomepusi. XuUMHUYECKas
CBA3b B OPraHUYECKUX COCTMHEHUSX — OJAMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o KiIAacCH(PHUKAIMM OPraHUYECKHX BellecTB. HoMeHKiaTypa OpraHMYecKHX
COCMHEHUI (CHUCTeMaThyecKas) M TpPUBUAIbHbIC HAa3BaHUS BAXHEHMIINX MpeACTaBUTENECH KJ1accoB
OpPraHMYECKUX BEILECTB.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHUs BEIIECTB U UX MPEBpPALICHUI: 03HaKOMIIEHHE ¢ o0pa3iamMu
OpPraHMYECKUX BELIECTB M MaTepuaJlaMd Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ] OpraHM4eCKHX
BEIIECTB, HAONIOJICHUE U OINHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BELIECTB [IPU HarpeBaHuHM (IU1aBJIeHUE, OOYIIIMBAHUE U TOPEHHUE).

YrieBogopoanbl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUH PsiAl. MeTaH U 3TaH — MPOCTEUIINE NPEACTaBUTEIN
aJIKaHoOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA (peakiUy 3aMellleHUss M TOpEeHHs), HaXOXKJICHUE B
IIPUPO/IE, IOTYYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHH psiA. OTWIEH W MNPONWIEH — MpOCTEHIINe
NPEJICTaBUTENI  AIKCHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakluu THAPHUPOBAHUS,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHHUS U MOJTUMEPHU3alliK ), MOJIy4eHHEe U PUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u MetunOyramuen-1,3: cTpoeHne, BaKHEHIINE XMMHUYECKHE CBOICTBA
(peakuus nonumepuszanun). [lonydenrne CHHTETUYECKOTO KaydyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTU CTPOECHMS, FOMOJIOTMUECKHN psii. AUETHWIEH — MNPOCTEUIINM
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (QHU3MUECKHe U XHUMHYECKHE CBOWCTBA (peakiuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMHN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (Qu3MUecKMe M XHMHYECKHE CBOWCTBA  (peakuuu
raJIOT€HUPOBAHUS U HUTPOBAHUS), MOIYYEHHUE U IPUMEHEHUE. 10ay01: cocmas, cmpoenue, usuieckue u
XuMuyeckue Cceolucmea (Peakyuu 2al02eHUpo8aHusi U HUMPOBAHUs), NOAYYeHUue U NnpumMeHeHue.
TokcuuHOCTH apeHoB. ['eHeTHuecKas CBSI3b MEXIYy YIJIEBOJOPOJAaMH, MPUHAAISKAIUMHU K Pa3IMYHbIM
KJIaccaM.

[Ipupoanbie UCTOYHUKY yTi1eBO0po10B. [IpuponHblil ra3 u nonyrHele HeQTsAHbIE ra3bl. HepTh u e€
npoucxoxaeHue. Criocodsl nepepaboTKu He(PTU: MEePETrOHKA, KPEKUHT (TEPMUUYECKHUM, KaTaTUTUYECKH),
nupoau3. [Ipoaykrsl nepepaboTku HEPTH, X NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €ro 1epepaboTKH.

DKcrnepuMeHTalIbHbIE METO/Ibl U3YUEHUs BEIIECTB M UX MPEBpALICHHI: 03HaKOMIIEHHE ¢ 00pa3liaMu
IlacTMacc, KaydyykoB M pe3uHbl, koiutekuun «Hedte» u  «Yromp», MOJENHpOBaHUE MOJEKYI
YIIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX, NMPOBEICHNE MPAKTUYECKOW pabOoThl: MOJy4YE€HHUE ATHIIEHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienuss Mo ypaBHEHMIO XUMHUECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOJHOTO
BEIIeCTBA WJIM MPOJYKTa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJTYKTOB PEAKLIUH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenensHble OJTHOATOMHBIE CIUPTHL. METaHON W ATAHOIN: CTpPOCHHE, (PU3NYECKHE U XMMUYECKHE
CBOMCTBAa (peaklUWHW C AaKTUBHBIMM MeETajUlaMH, TaJOreHOBOJOPOJAaMHU, TOpEHHE), MPUMEHEHHUE.




BonopoaHnele CBA3M MEXIy MOJIEKYJIAMHM CIUPTOB. JIeHCTBHE METaHOJA M 3TAaHOJIA Ha OPraHU3M
YeloBeKa.

MHoroaToMHbIE CHUPTHL. OTHICHIVIMKONb M TIUIEPUH: CTpOCHHE, (U3NYECKHEe M XHMHYECKHE
CBOMCTBa (B3aUMOJICHCTBUE CO IEJIOYHBIMU METAJUIAMU, KaueCTBEHHAs PEakius Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [ [puMeHeHne runepruia u 3TUIICHTIIMKOJIS.

@DeHod: CTpOoeHHE MOJEKYyJbl, (u3uueckue u XuMuU4yeckue cBoiicTBa. TokcuyHOCTh (peHomna.
[Tpumenenue peHona.

Anpperuabpl U xemowusi. dDopmanpaeruy, aneTanbIerul: CTpoeHue, (HU3NUecKue M XUMHYECKHe
CBOMCTBA (pPEAaKIMU OKUCIEHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIUH ), [T0JIyUEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE NpeAeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAash KHCIOTBHI: CTPOCHHE,
¢u3nveckue U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /I KJlacca KUCIOT, PeakUus dTepr(HKaiun),
noinyyeHue M npuMeHeHue. CTeapuHOBasi U OJIGMHOBAs KHUCJIOTHl KaK MPEACTABUTEIH BBICHIMX
KapOOHOBBIX KUCIIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApoNn3 CIOXHBIX 3QUpOB. Kupbl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB.

VYrneBoabl: cocTaB, KiacCH(pHUKalUs YyrieBOoJOB (MOHO-, AW- W Toiucaxapuabl). [moko3a —
IIPOCTEHIINM MOHOCAaXapua: OCOOEHHOCTU CTPOEHHUSI MOJEKYJbl, (PU3HMUECKUE U XUMHUYECKUE CBOWMCTBA
(B3ammogerictBue ¢ ruapokcuaom memu(Il), okuciaeHme aMMHMadHbIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE IJIIOKO3bl), HAaXOXACHUE B IPHUPOJE, NMPUMEHEHHE, OMOJIOrHYEcKasl POJb.
®orocunres. PpykTo3a Kak U30MEp TIHOKO3HI.

Kpaxman wu wnemmono3a Kak mpupojaHble mnoiaumepbl. CTpoeHue Kpaxmajga U LEJUIIOJIO3bI.
duznyeckre 1 XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAYeCTBEHHAs! PEAKIIHs C HOI0M).

DKcrnepuMeHTaIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALICHUI: IpOBEeHIE, HAOII0eHIE U
OMHCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAUECTBEHHBIC pEAKIIMH OJHOATOMHBIX
cnupToB (okucieHne 3tanona okcuaom meau(ll)), MHOroaToMHBIX CIUPTOB (B3aMMOJICHCTBHE TIUIIEPHHA
¢ ruapokcuaom Mmenu(Il)), ampaernmoB (OKHCICGHHME aMMHUAYHBIM pacTBOpoM okcuua cepedpa(l) u
ruapokcuaom menu(Il), B3ammozeiicTBue kpaxmana ¢ HOJOM), NMPOBEACHHUE MPAKTUUECKON paldoThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacuérnsle 3anaun.

Bbluuciienuss Mo ypaBHEHMIO XUMHUECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA HCXOTHOTO
BElIeCTBA WJIM TMPOJYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HMCXOJIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoieprkalye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBL Kak aMQoOTepHble OpraHudyeckue coeAuHeHus. duszndyeckue U XUMHUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IIUIUHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn xak MpUpOAHBIE BHICOKOMOJIEKYJISIPDHbIE cOeAMHEHHMs. llepBuuHas, BTOpUYHAs M TPETUYHAs
CTpYKTypa OenkoB. XUMHUUYECKHE CBOMCTBA OCIKOB: THAPOJIN3, IEHATYpallHsl, KAUeCTBEHHbIE PEaKIIMU Ha
OenKu.

DKcrnepuMeHTaIbHbIE METO/bl M3YyUEHHUsl BEUIECTB M UX NpPEBpAIlCHU: HAOJIOIEHUE U OIMCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypaIusl OCIKOB IPU HArpeBaHUU, IBETHBIE PEAKIIMH OEIKOB.

BbicokomouieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb MOJMMEpU3AINK, CpelHsAs MoJyieKyisipHas wMacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHICHCALHS.

DKcrnepuMeHTalIbHbIE METO/Ibl U3YUEHUs BEIIECTB M UX MPEBpALICHUI: 03HaKOMJIEHHE C 00pa3laMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaIMETHBIX CBA3€ IpU M3ydyeHUM opraHudeckod xumuum B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOILIUX E€CTECTBEHHO-HAYYHBIX MOHSITHM, TaK W TMOHSATHH,
ABJIAIOIINXCSI CACTEMHBIMHU JUIsI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIMKJIA.
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OO0mue ecTeCTBeHHO-HAYYHbBIE TIOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHS, aHAJIU3,
CUHTE3, KJ1accu(uKalus, NepuoguIHOCTb, HAOIII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICIUPOBAHHE.

®dusuka: MaTepusi, SHEpPrusi, macca, aTroM, D3JIEKTPOH, MOJIEKYyJia, JHEPreTHYECKUU YpOBEHb,
BEIIECTBO, TEJO, O00BbEM, arperaTHOE€ COCTOSIHHE BellecTBa, (PU3MYECKUE BEIWYMHBI U E€IUHHUIBI UX
HU3MEPEHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BellecTB B opranusme, GOTOCUHTE3, OMOIOTHUYECKH
aKTUBHBIC BellecTBa (OCIKH, YIIIEBOIBI, JKUPBI, PEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTIINBO, PECYPCHI.

TexHonmorus: MNHINEBbIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIIUE CPEJICTBA,
JIEKAPCTBEHHbIE M KOCMETHUYECKHE IIpernapaThl, MaTrepuajgbl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMUYecKui ayieMeHT. AToM. SInIpo aroma, W30TONBL. DIIEKTPOHHAS 000J0YKa. DHEPreTUYCCKUE
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTanu, s-, P-, O- saemeHTbl. OCOOCHHOCTH pachpeaeIeHuUs
AJIEKTPOHOB 10 OpOUTalIsIM B aroMax »3JEMEHTOB IMEPBBIX YETBIPEX MEPHUOJOB. JIEKTPOHHAS
KOH(UTYypalus aTOMOB.

IIepnonnueckuit 3akoH u llepnonmyeckas cucrtema xumuuyeckux sieMeHtoB J[. M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuonnueckoit cuctemsl xummuueckux snemeHToB /. 1. MengneneeBa
C COBPEMEHHOW TEOpHUeH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB IO TPyMNaM U IMepuojiaM. 3HaueHUeE
MIEPUONYECKOI0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BemecTBa. XUMHUECKas CBA3b. BHUIIBI XUMUYECKON CBSI3M (KOBAJIGHTHAS HEMOJSIpHAs U
MOJIApHAsi, HMOHHAs, MeTajuinueckas). MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOM XHMHUYECKOH CBS3H
(0OMEeHHBIH M JOHOPHO-AKIENTOPHBIN). BogoponHast cBsi3b. BaneHTHOCTb. DNIEKTPOOTPHULIATENBHOCTb.
Crenenp okucieHus. IoHbl: KaTHOHBI U @HUOHBI.

BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KpUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIIINYECKON PEIIETKY.

ITonsTe o nucnepcHbIX cucreMax. MICTHHHBIE M KOJUIOMIHBIE pacTBOPbl. MaccoBas 10J1s BEIleCTBa
B pacTBOpe.

Knaccupukanus HeopraHuueckux coenuHeHud. HoMeHkIaTypa HEOpPraHMYECKHMX BEIEeCTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IUYHBIM KJlaccaM.

Xumnueckas peakius. Kinaccupukanus XUMHYECKUX PeakIMid B HEOPraHWMYECKOW M OpraHUYecKon
XUMHH. 3aKOH COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHHs W IPEBpAIllEHUs SHEPruu IpH
XUMHUYECKUX PEAKIHUAX.

CkopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3IMuHbIX (akTopoB. OOpaTuMble peakunu. XUMHUECKOe
paBHOBecHe. PaKTOpHI, BIUAIOLIUE HA COCTOSIHUE XUMudeckoro pasHoBecus. [Ipuniun Jle Hlatense.

OnexTponutnyeckas aucconuanus. CuibHble U cinalble 1eKTponuThl. Cpeaa BOJHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasl, LEI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKclepUMEeHTaIbHbIe METOJbl M3YYEHHs BELIECTB M WX MpPEBpallleHH: JEeMOHCTpauus TaOIuil
«Ilepmoanyeckass cucremMa xumuueckux osnemeHToB JI. M. MengeneeBay, u3ydeHHE MoJeIeH
KPUCTANTMYECKUX PEIHIETOK, HAOMIOJICHHEe U OMHMCAaHUE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(paznmokeHue mepoKCHIa BOJOPOJAa B MPHUCYTCTBUU KaTalau3aTopa, ONpPENENICHHE CpPeIbl pPacTBOPOB
BEIIECTB C TIOMOIIbIO YHMBEPCAJIBHOIO HMHIUKATOPa, pEaKIU HOHHOTO OOMeHa), IpOBeJeHUE
MpaKTU4eCKON paboThl «BrnusiHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérneie 3amaymn.



Pacuérel 10 ypaBHEHUAM XMUMHUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMUYECKUE PACYETHI, PACUETHI
C UCIIOJIb30BAaHUEM MTOHATHUS «MAacCOBasi A0JIS BEILIECTBA.

Heopranuueckasi xumus

Hemeramnsl. [lonoxenue HemeramioB B [lepuoanueckoil cucreme xumuyeckux asnemeHTtos [l U.
MenneneeBa U 0COOEHHOCTH CTpOEHHUS aToMoB. (DHU3MYECKHE CBOWCTBA HEMETAIOB. AJLIOTPOIUS
HEeMeTaJUIOB (Ha IIpuMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, (ocdopa, yriepoaa u
KPEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHU.

Meramnbl. Ilonoxenune meramioB B Ilepuoamueckoil cucrteme xumuyeckux siemeHtoB JI. .
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. O0mue (usudeckue
cBOMCTBa MeTauIoB. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHUM METAJLIOB.

XUMHUYECKHUE CBOMCTBA BaXKHEMIIMX METAIOB (HATPUM, KA, KaJblUi, MarHuii, aJrOMUHUH,
LUHK, XpPOM, KEJIe30, MEJlb) U UX COCTUHEHUH.

OO6m1re ciocoObl oydeHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJ/Ibl HM3YyYEHHs BEIIECTB M HX IPEBpPALICHUN: H3Y4YEHHE KOJUIEKLIUU
«MeTamibl ¥ CIUIaBbl», 00pa3lloB HEMETAJIOB, pPEIIEHHE JKCIIEPHUMEHTAIBHBIX 3a7ad, HaONroJeHUue |
OMHCaHUE JEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aMMOCHCTBHE TUIPOKCHUIA ATIOMHUHHS C
pacTBOpamMH KUCJIOT U LIEJI0YeH, KaYECTBEHHbIEC PEAKIIMM HAa KAaTHOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ia30B [0 M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BEMY OZTHOTO M3 YYaCTBYIOLIUX B PEAKIUU BEIIECTB, pacYEThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponb xumMumn B obecrieueHUH 3KOJIOTHYECKON, JHEPTeTHUECKON 1 MUIIEBOI 0€30MacHOCTH, Pa3BUTHH
MeauuuHbL. [[oHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEILECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenuss o0 OOmMMX HAYYHBIX MPUHIHUIAX TPOMBIIUIEHHOTO TOJMYYEHUSI Ba)KHEUIINX
BEILIECTB.

UenoBek B MHpe BEHIECTB MW  MaTepUANIOB: BAXHEHIIHE CTPOUTENIbHBIE MaTEpHAIbI,
KOHCTPYKIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl JUisl SJIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XUMHSL U 3]I0pOBbE YEJIOBEKA: MpPAaBWJIA HCIOJNb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB, IpaBuia
0€301acHOT0 UCIOJIb30BaHUS TIPEMapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexxnpeIMeTHBIX CBA3€H MpH U3ydyeHuu oOIel U Heopranndecko xumuu B 11 kiacce
OCYIIIECTBISIETCSl Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUM, TaK U TOHSITHIA,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO01mue ecTecTBEHHO-HAYyUHbIE TTOHITHS: Hay4HbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTE3,
KJ1accupuKalus, NepuoAnYHOCTb, HAOIIOJCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHIE, U3MEPEHHE, SIBJICHUE.

@dusnka: Marepus, DSHEpPrus, macca, aToM, DOJIEKTPOH, NPOTOH, HEUTPOH, HWOH, H30TOI,
PaZ0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSHUE
BelecTBa, (PU3NUECKIe BETUYHHBI U IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusm, sKocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI,
O0OMEH BEIIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHONMOrHg: XUMHUYECKAs] TPOMBIIIJIEHHOCTh, METAJUIyprusi, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (hapMaleBTHYecKas
MIPOMBIILIIIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHX IIPEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AMEKTPOHHAs POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYAIONMIMMHKCS MPOrpaMM
cpenHero ooOmero o0pa3oBaHus (JMYHOCTHBIM, METAlpeaMETHbIM M HpeaMeTHbIM). HayuHo-
METOJIMYCCKOM OCHOBOHM ISl pa3paOOTKH TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS IMPOTPAMM CPEIHETO
o01m1ero o6pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTCTBUU C CHUCTEMHO-AEATEILHOCTHBIM IMOAXO0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOGHUSI TIpeaMeTa «XUMHUS» Ha ypOBHE CpedHero oOmero oOpa3oBaHUS BBIJICICHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYaIOLIUMUCS POCCHMCKOM TIpaKAAaHCKOW HIEHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJIM4YMe MOTHBALIUU K O0YYEHHIO;

I[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUI JTMYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEH
Y UCTOPUYECKUX TPaIUIHii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAOIINXCS PYKOBOJICTBOBATHCSI B CBOCH JCSITEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIMYUE TIPABOCO3HAHMS DKOJIOTHYECKOH KYyJIbTYphl W CIIOCOOHOCTH CTaBUThH IIEJH M CTPOUTH
KU3HEHHBIC TIIAHBI.

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS TPEAMETa «XHUMHS» JOCTUTAIOTCS B CIUHCTBE YYCOHOU H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSMH W WJCAJaMH POCCHUKCKOTO TPaKIAHCKOTO OO0IIeCcTBa, MPUHSATHIMH B
o0miecTBe HOpMaMH W TMpaBHJIaMU TOBEICHHUS, CIOCOOCTBYIOIIMMH IPOIECCAaM CaMOTO3HAaHMS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH O0YYarOIIHXCSI.

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUA MpeAMeTa «XUMHS» OTPaKalT Cc(HOpMHPOBAHHOCTH OIBITA
MMO3HABATEIFHON W TIPAKTHYECKOM JEATEeIHbHOCTH O0YUYaAIONIUXCS 10 PEeaTu3allii MPHHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKECHHS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTAaBJICHHSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEXIUYHOCTHBIX OTHOLIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JICATEIHHOCTH MPHU CO3JAaHUH yUCOHBIX MTPOSKTOB, PEIICHUN
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY W apTyMEHTBI JAPYTUX TIPU
aHallM3e pa3INYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCIEINI0 OT€YECTBEHHON XUMUU;

YBOXCHHSI K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPHH M TPAKTHUECKOTO NMPUMCHCHHS XHMHH,
OCO3HaHHUs TOTO, YTO JOCTIKEHHUS HAyKH €CTh pPe3yJbTaT IJIMTENbHBIX HAONIOIEHUHN, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

WHTEpeca W IMO3HABATEIBHBIX MOTHBOB B TMOJYYCHHH U TOCIEAYIOIIEM aHalu3e WHPOpMAIuu O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEUSCTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIICHMBATh CHTYallMH, CBS3aHHbIE C XUMHUYECKUMH SBICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUCHTHPYSICh Ha MOPAITbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIICHHBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApHINEH ¢ MO3UINII HPaBCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBHIA ITHUX MOCTYITKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:



MMOHUMAaHUS [IEHHOCTEH 310pOBOTO U Oe30macHoro o0pas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOoieHHsT TpaBuil 6€30MacHOT0 OOpaleHHs C BEIIECTBAMU B OBITY, MOBCEIHEBHON JKU3HU U B
TPYJIOBOM JESITENbHOCTH;

MOHMMAHMsI IIEHHOCTH TNPABWJI WHAMBHIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IMOBEICHHS B
CUTYaIUsIX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMA TOCJIECTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS alKOToJisl, HAPKOTUKOB,
KypeHus);

5) TpyAoBOro BOCIMTAHUS:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEI0BATEIbCKON AEATEeIbHOCTH, OOIECTBEHHO
I10JIE3HOM, TBOPUECKOM U IPYrHX BUJAX JIESATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTHUYECKUX 3a/1ay COLMAIbHONM HANpaBICHHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

UHTEpeca K MPaKTHUYECKOMY HU3YYEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM YHUCIE HAa OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH 110 XUMHUU;

YB)KEHUSA K TPYAY, JIOASIM TPYyJa U pe3yJbTaTtaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYaJIbHOH TpaeKTOpuu oOpa3oBaHus, Oymymiei
npodeccun W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U MIOTPEOHOCTEN 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11€JIECO00Pa3HOr0 OTHOUIEHUSI K IPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS KU3HU Ha
3emure;

MIOHUMAaHHUS II100aJIbHOTO XapaKTepa SKOJIOIMUECKUX Mpo0iieM, BIUSIHNUS SKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHHME MPUPOIAHOMN U COIIMAIbHOM CPE/IbI;

OCO3HaHHS HEOOXOIMMOCTU WCIIOJIb30BAHUS JOCTWKEHUN XHWMHUU Ul pElIeHHs BOIPOCOB
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

AKTHUBHOTO HEINPUATUS JEHWCTBUM, NPUHOCAIIMX BpEJ OKPYKAIOIIEW NPUPOJHOW Cpele, yMEHUus
IIPOTHO3UPOBATh HEOJIArONpUSATHBIE HKOJOTHMUYECKUE TIOCIECTBUS MpeNlpUHUMAeMbIX JeHCTBUH U
MPeOTBPALIATh UX;

HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJOTUYECKOW KYIbTYpPBI, ONbITA ACATEIbHOCTU
SKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHMS  PYKOBOJACTBOBAaTbCSA MMM B II03HABATEIbHOM,
KOMMYHHUKAaTUBHOM M COLMAIbHOM MpakTHKe, CHOCOOHOCTH M YMEHHUs AaKTHUBHO HPOTUBOCTOSTH
UJIE0JI0THUH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
1 OOILECTBEHHOM NMPaKTHUKH;

MOHUMAaHUS CIEUU(PUKN XUMHM KaK HAyKH, OCO3HaHHUA €€ poiiu B (POPMHUPOBAHUHU PALIMOHAIBHOTO
HAy4YHOT'O MBIIUICHUS, CO3JJaHUU IIEJIOCTHOTO MPEACTaBIEHUS 00 OKPY)KAIoLEeM MHUpPE KakK O €IMHCTBE
MPUPOJBI U YEJIOBEKa, B MO3HAHUHM IPUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHud NMpoOjeM COXpaHEHUS
IIPUPOHOTO PaBHOBECHS;

yOexXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHM JJII COBPEMEHHOM UMBMUIM3alUuU: B €€
I'YMaHMCTHYECKOM HANpaBJICHHOCTU M BaKHOH POJIM B CO3/IaHMHM HOBOM 0a3bl MaTepHalbHON KYJIbTYPHI,
pElIeHNH TI00abHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, dHEPreTUUECKOH,
MUIIEBOM M 3KOJIOrMYecKoi Oe30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIIEUeHUH YCIOBUHN YCIEIIHOTO
TpyJa 1 SKOJIOrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: MIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHMS, MCIONb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJb30BaTh MOJy4yaeMble 3HAHHS AJIs aHaiIu3a U OOBSCHEHUs
SBJICHUH OKPY’KAIOIIEro MHpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH, yMeHHs JelaTb OOOCHOBAaHHbBIE
3aKJIIOYEHHs Ha OCHOBE HAyuyHBIX (DAaKTOB M HMMEIOLIMXCS JAaHHBIX C LENbI0 MOJYyYeHUs JOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XWMHUYECKUE 3HAHWS [UIsl pEIIeHUs MTpodlieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

HHTEpEeca K NO3HAHUIO U UCCIIEN0BATENIbCKON JESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIMpPEephIBHOMY OOpa30oBaHHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHbIX chepax npodecCHOHaATbHON AeITETbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MertanpeamMeTHble pe3yiabTaThl OCBOCHHUS Y4eOHOro mpeamera «XUMHS» Ha YPOBHE CpPEIHEro
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIC I (OPMUPOBAHHS ~ MHUPOBO33PEHHUS  OOYUAIOIMUXCS — MEKIUCIUTUIMHAPHBIE
(MeXIIpeIMeTHbIC) OOIICHAYYHbBIC IMOHATHS, OTPaXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
cHenu(puKy METOJI0B TO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, YHEPTHsI,
SIBJICHUE, TPOIECC, CHCTeMa, HAYYHBIH (DaKT, MPHUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOpPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

YHUBEpCaJbHbIC Yy4YeOHBIC JCHCTBUS (IO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC, DPETYJISITUBHBIC),
obecnieunBaromue (opMUpPOBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTh OOYYAFOIIUXCS HCIIOJIB30BaTh OCBOSHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYECKUE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COIMAIbHON TPAKTHKE.

MertanpeqMeTHple  pe3yJabTaThl  OTPAXKAIOT  OBIAQJCHWE  YHUBEPCAIBHBIMH  y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBgJiajieHHe YHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U aKTyaTU3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OIpEACATh LEIN JICATCILHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX JIOCTHIKCHHS, COOTHOCHUTh
PE3YIIbTAThI JEATSIEHOCTH C TTIOCTABIICHHBIMH TEJISIMH;

MCIOJIb30BaTh MPU OCBOSCHUU 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIUIEHUS! — BBIACNATh XapaKTepHBIC
MPU3HAKA TIOHATHH W yCTaHABIMBATh MX B3aWMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE TIOHATHUS JIJIS
O0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIINH BEIIECTB H XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKHE pacCCYXICHUS (WHIYKTUBHBIC, JCTyKTHUBHBIC, IO aHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOpPEYMS] B pPACCMAaTPUBAEMbBIX SBICHHSX, (OPMYIUPOBATh BBIBOJBI U
3aKJIFOYECHUS;

MPUMEHSTh B MPOIECCEe MO3HAHUS, UCIONb3yeMble B XUMUU CHUMBOJHUYECKHE (3HAKOBBIE) MOJICIH,
MPeoOpPa3OBEIBATh MOJCIBHBIC MPEICTABICHUS — XUMHUYCCKHA 3HAK (CHMBOJI) DJIEMEHTA, XMMHYECKas
dbopMyna, ypaBHEHHE XUMHUECKON PEaKIMU — MPU PEIICHUN YUeOHBIX TO3HABATENbHBIX U MPAKTUYECKUX
3aJ1a4, MPUMEHITh Ha3BaHHBIC MOJICJIbHBIC TPEJCTABIICHUS IS BBISBICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUH;

(GbopMyJIMpOBaTh IEIM W 3aJa4d MCCIEAOBAHUS, WUCIOJIB30BaTh IMOCTABIICHHBIC W CaMOCTOSTEIIEHO
chOpMyITUPOBAHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA TMO3HAHHS W OCHOBBI A (HOpMHpPOBAHUS
THIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYKIICHU;

BIIA/IETh HaBBIKAMHU CAMOCTOSITEILHOTO TUTAHUPOBAHUS U MIPOBEICHUS] YUEHUYECKIX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUs HAOIIOJaTh 33 XOJOM IpOIecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, (opMyIupoBaTh OOOOIIEHHS M BBIBOJIBI OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3YIbTATOB
HCCIICJIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON padoTe;
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npUOOpeTaTh ONBIT YYEHWYECKOH MCCIIEOBATENbCKOH M MPOCKTHOH JesTeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIbHOMY MOHCKY METO/OB PEIICHHS IMPAKTHYECKUX 3374,
MPUMEHEHHIO PA3JINYHBIX METOI0B TIO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3JIMUYHbIX MCTOYHHKAX HHGpopManyu (HAYYHO-TIONMYJSIpHAS JHTEparypa
XMMHYECKOTO COJIEpKaHus, CIIPaBOYHbIE MOcoOus, pecypcsl MHTepHeTa), aHaIM3UpOBaTh HHPOPMAIIHIO
pa3NUYHBIX BHJIOB W (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYHBOCTH;

(bopMyIHMpOBAThH 3aMpPOChl U MPUMEHATh PAa3JIMUHbIE METOJbI IPU MOMCKE U 0TOOpe MH(pOpMaLUH,
HEOOXOJMMOM JIJIs BBITTOJTHEHUS YUEOHBIX 3a/1au ONPEACIEHHOr0 TUIIA;

pUOOPETaTh OIBIT UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3IMIHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (JOpMY MpEACTaBIeHUS WHpOpManuu (CXembl, rpaduky,
JAMarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

WCTIOJb30BAaTh HAYYHBIA S3bIK B KAueCTBE CpPEACTBA MpU paboTe ¢ XUMHUYECKOW WH(popManuei:
NPUMEHATh MEXKIpeIMeTHbIe ((pHU3MYecKHe W MaTeMaTH4ecKhue) 3HaKh W CHUMBOJIBL, (HOPMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIF30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATJISJHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a7aBaTh BONPOCHI IO CYIIECTBY OOCY)KJZaeMOH TEeMbl B XOZA€ [HaJOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh WACH, (DOPMYyITHUpPOBATH CBOW MPEIUIOKEHUS OTHOCHTEIBHO BBHIMOJHEHUS MPEIIOKECHHON
3a1a4u;

BBICTYIIaTh C TIPE3CHTAIMEeld Ppe3yJbTaTOB IIO3HABATEIBHOW  JIEATEIBHOCTH, MOJYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPH BBINOJIHEHUM XHMHYECKOTO SKCICPUMEHTA,
MPAaKTUYECKON pabOThI IO UCCIIEAOBAHUIO CBOMCTB M3YYaEeMBIX BEIICCTB, PEATH3alUN YUeOHOTO POCKTa
U (GOPMYIHPOBATH BHIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX UCCICAOBAaHUN MYTEM COTJIACOBAHMUS MO3UIHIA
B X071€ 00CYX/IeHUSI 1 0OMeHa MHEHHSIMH.

OgJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENTFHO TIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JCSATEIBHOCTD, OMpPEACIIssI
e€ LenM W 3a7ayd, KOHTPOJIUpPOBaTb U O Mepe HEoOXOIUMOCTH KOPPEKTUPOBATh IpeiaraeMblii
TOPUTM JICMCTBUH TIPW BBHIMOJHEHUM YYEOHBIX M HCCIEIOBATENbCKUX 3a]ad, BBIOMpATh HamOolee
3¢ GeKTUBHBIN cOCO0 UX pelIeHHs C y4ETOM MOJY4YeHHs HOBBIX 3HAHUI O BEIECTBaX M XUMHUYECKUX
PeaKIusX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CaMOAHANIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaxaroT:

c(OPMHPOBAHHOCTH MPEICTABICHUN O XUMHUECKOW COCTABIISIONIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI
MUpa, POJIM XMMHHU B MIO3HAHUU SBJIEHUH TPUPOJIBL, B (OPMHUPOBAHUH MBIIUICHUS U KYJIbTYPbl JMUYHOCTH,
e (YHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs] MPaKTHUECKUX 3a/1a4 M 3KOJOIMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIQJICHUE CUCTEMOM XMMMUYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJAraroLIUe TMOHATUS
(XMMUYecKul ~ 3JIEMEHT, aToM, DJeKTpOHHas  000J0YKa aToMa, MOJIEKYyja, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas (opmyina (pa3BépHyTas M COKpaléHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OOBEM, YIIepoAHBIN CKeNeT, (yHKIMOHaJbHasl TpyIIa, pajaukal,
M30MEPHsI, U30MEPBI, TOMOJIOTUUECKUIN PsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJ U a30TCOJEpIKAILIUE
COEIMHEHHSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSPHbIE COCAMHEHUS); TEOPUH U
3aKOHBI (TEOpUs CTPOEHMs OpraHuyeckux BemecTB A. M. BbyrnepoBa, 3akOH COXpaHEHHUS MacChl
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BELIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUI SA3BIK XMMHH;,; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B
OCHOBE IIOHUMAaHMs NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX ABJICHUH, (PaKTOIIOrnYecKue CBEJEHHS O
CBOWCTBaX, COCTaBe, MOJyYeHUH M 0E30MaCHOM HCIIOJIb30BAaHUH BKHEHIIMX OPraHMYECKHX BELIECTB B
OBITY U IIPAKTUYECKOMN JEATEILHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh yMEHUI BBIABIATH XapakTepHbIC NPU3HAKWA TOHSATHHA, YCTaHABIUBATh HX
B3alMOCBSA3b, HCIIOJI30BATh COOTBETCTBYIOIIME IIOHATUSA IPU ONUCAHMM COCTaBa, CTPOCHMS U
MPEBPALLICHUN OPTraHUYECKUX COCAUHEHUN;

C()OPMHPOBAHHOCTh ~YMEHMM HCHOJb30BATH XHMMHUYECKYI0 CHUMBOJHUKY I  COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpamI€HHOW) (OpMyT OpPraHMYECKHUX BEIIECTB M
YPaBHEHHHM XUMHMYECKHX DPEaKLHM, H3rOTABIMBATH MOJEIM MOJEKYJ] OpPraHMYECKHX BEIIECTB UL
WUTIOCTPAIIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIC)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 MX COCTaBY M CTPOCHUIO K OINpPEeIEHHOMY KJaccy/Tpynme CoeAMHEeHUH (YTIeBOA0POIbI, KUCIOPOA U
a30TCoJlepKalllue COCJUHEHUS, BBICOKOMOJEKYJISIPHbIE COCIMHEHMs), [JaBaTb UM Ha3BaHUS 110
cucremarnyeckoir HomeHknarype (IUPAC), a taxke mpUBOIUTH TPUBUAIbHBIE HA3BAHUS OTAEIBHBIX
OpPraHUYeCKUX BeleCTB (3TWUJIEH, NPONWIEH, AaleTUIeH, ATUJICHIVIUKONb, TIJHUIEepUH, (eHo,
dopmanpaerua, amneTanbAeTHui, MypaBbHHAs KHCJIOTA, YKCYCHas KHCIOTa, OJICMHOBAas KHCJIOTa,
CTeapMHOBasl KMCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, LIeJUIF0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS ONPEIEIATh BUIBl XUMHUYECKOW CBSI3M B OPraHMYECKHX COCIMHEHHSIX
(omMHApHBIC U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHUS MIPUMEHSTH TOJOKEHUS TEOPUH CTPOCHHS OPTaHWYECKHX BEIIECTB A.
M. bytnepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa M CTPOECHHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTb COCTaB, CTPOCHHE, (PU3MYECKHE M XUMHUYECKUE
CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH Pa3IUUYHbBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, ATaH, 3TUJICH,
IpoNuieH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, O6eH30i, METaHOJ], 3TAHOJ, ATUJIEHIJIUKOJb,
IIIMLEpHH, (peHou, aleTalbIerusl, MypaBbuHasi U yYKCYCHas KHCIOTHI, TJIIOKO03a, Kpaxmal, IeJIIH103a,
aMMHOYKCYCHasi KHCJOTa), WUIIOCTPUPOBATh T'€HETUYECKYI0 CBsSI3b MEXIY HHUMH YypaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHI C NCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh HMCTOUYHUKU YIJIEBOJOPOJHOTO ChIphs (HE(DTH,
INPUPOAHBIN Ta3, Yroib), CIOCOOBI MX MEpepadOTKM M NPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUS 1O XUMHYECKHM YpaBHEHHUSM (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTa pPEaKIUU MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MIPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHUH BIIaIeTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX Hay4YHOI'O IO3HAHUS,
UCIOJIb3YEMBIX B XUMHUH NPU HW3YYEHHU BELIECTB M XMMHUYECKHUX SIBICHUH (HaOioneHue, U3MepeHue,
HKCHEPUMEHT, MOJICIIMPOBAHKE), UCIIOJIb30BAaTh CUCTEMHbBIE XUMUYECKHE 3HAHUS /ISl IPUHATHS peIIeHHH
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COONMIOJaTh NpaBWia TOJH30BAHUS XUMHUYECKOW TOCYJIOH H
mabopaTOpHBIM 00OPYIOBaHMEM, a Tak)Ke TMpaBWia OOpaIleHHs C BEHIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO J1a00pATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHH MJIAHUPOBATh U BBIMOIHITh XUMUUECKUN IKCIIEPUMEHT (IIpEeBpaLICHUS
OpPraHMYECKUX BEIIECTB IIPU HArPEBAHWUM, MOJyUYEHUE ITUIIEHA U U3YyYEHHE €0 CBOMCTB, KAUECTBEHHBIE
peaKuy OpraHMYecKHX BEILIECTB, J€HaTypalus OelIKOB IIPU HarpeBaHUU, I[BETHbIE PEaKIUu OEIKOB) B
COOTBETCTBHH C MpPaBUJIAMHU TEXHHKH OE30MACHOCTH MPHU OOpallleHHH C BEIIECTBAMM M J1aOOpPaTOPHBIM
000py/IOBaHUEM, TPEACTABIATh PE3YNbTaThl XUMHUYECKOIO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOLINX peaklUuil U (POpMyIHPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0O HHPOPMAIUIO, TOJTY4aEMYIO
U3 Pa3HBIX UCTOYHUKOB (CpeaCTBa MAacCOBOM nHpopmanuu, IHTepHET U ApyTrux);
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c(hOpPMUPOBAHHOCTh YMEHHI COONIOAATH MpPaBHJIA SKOJIOTHYECKH IIEIeCOO0Pa3HOTO IMOBEACHHS B
ObITY U TPYIOBOW NEATENBHOCTH B LIEISX COXPAHEHHs] CBOETO 3J0POBbsl M OKpYXKaIOIIeH MPHUPOIHOMN
Cpeabl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha JKMUBBIE OPraHU3MBI OINPENEIEHHBIX OPTaHUYECKUX
BellecTB, MoHuMmas cmbica mnokazatens [IJIK, moscHATh Ha mnpuMepax CcrnocoObl YMEHBUICHHUS H
MPEJOTBPAILCHHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

U OOYYaIoLIUXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHUE NMPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUIA;

JUIS CIICNIBIX U CIA00BUIAIIMX O00YYAIOIIUXCS: YMEHHE UCTOIb30BaTh PeNbe()HO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaiist i 3anmucu XUMUYECKHX (OPMYIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHMHYECKOM COCTaBJISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJICHUN TPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, ¢€ (PYHKIMOHAIBHONW TI'PAMOTHOCTH, HEOOXOIMMOW JUIsl PEHICHHS NPAKTHYECKHUX 3a1ad H
AKOJIOTMYECKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON Cpejie;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpPAs BKJIKOYAET: OCHOBONOJIATAIOIIME IOHSITHS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JEKTPOHHBIC OPOUTATH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBIA O0BEM, BAJIEHTHOCTh, 3JEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas CBS3b
(xoBasleHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPUCTAUNIMYECKasi PeméTKa, THUIbl XUMHUYECKUX
peaKkuuii, pacTBOp, IJIEKTPOJMTHI, HEIJIEKTPOJUTHI, SJICKTPOJIUTHUUYECKAS] IUCCOLMALUS, OKHCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON peaKIMU, XUMUYECKOEe PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHUS
3JIEKTPOJIUTUYECKON qucconnanuu, nepuoandeckuii 3akon . 1. MeHeneeBa, 3aKOH COXpaHEHHSI MACChI
BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALICHUS SHEPTUU MPU XUMHUUYECKHX PEaAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKAM SI3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMUS, JIEKAUME€ B OCHOBE ITOHMMAaHUSA
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DaKTOJIOTHYECKHE CBEJICHUSI O CBOICTBAaX, COCTABE,
MOJydeHUH U O€30MacHOM WCIIONB30BAHUM BAXKHEUINUX HEOPTraHMYECKUX BEIIECTB B OBITYy U
MPaKTUYECKON JIEATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBJISATh XapaKTEpHBbIC TPU3HAKUA TOHATHUM, YCTaHABIWUBAaTh WX
B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS MPU ONMHMCAHUM HEOPTraHUYECKHX BELIECTB U UX
IIPEBPAILCHHI;

c(OpMHUPOBAHHOCTh YMEHUU HCMOJIH30BaTh XUMHUYECKYIO CHMBOJHKY [JIsI COCTaBi€HUS (Bopmyr
BEUIECTB W YPAaBHEHMH XHMHUYECKUX peakiuil, cucremarndeckyro HomeHkinarypy (IUPAC) u
TPUBUAIBHBIE Ha3BaHUS OTAENBHBIX HEOPTaHUYECKUX BeIIecTB (yrapHbIil ra3, yriIeKHCIbIA ra3, aMMHaK,
raméHasi i3BeCTh, HeTaléHasi U3BECTh, MUTHEBAsI CO/IA, TUPUT U JIPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHM OINpEAENsATh BaJCHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHUSX PA3IUYHOTO COCTaBa, BHUJ XUMHYECKON CBs3M (KOBaJeHTHas, HMOHHAasi,
MeTaJITn4ecKasi, BOJOPO/IHASA) B COSAMHEHUSAX, TUIl KPUCTAUTNYECKONW PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKyJspHas, WOHHAsA, METAUIMYECKasi), XapakTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COEIMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTAaHABIWBATH MPUHAJICKHOCTh HEOPTAHMYECKUX BEHICCTB MO HX
COCTaBy K OMNpeAeNEHHOMY KIACCy/TpyIIe COeNUHEHUH (IIPOCThIC BEIIECTBA — METAJUIBl U HEMETallbl,
OKCH/IbI, OCHOBAHHSI, KHCIIOTHI, aM(pOTEepHBIE THUIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICH Tepuoanudeckoro 3akoHa [I. M. MenneneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (DYHKITHH;

cOpPMUPOBAHHOCTh YMEHUN XapaKTEepHU30BaTh DSIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
aneMeHTOB 1—4 mnepuonoB Ilepmoamyeckoid cuctembl xumudeckux syemeHToB [[. M. Menpneneesa,
UCTIONB3ysl TOHATUSA «S-, P-, O-3JCKTpOHHBIC OPOUTAINY, <«IHEPreTUYCCKHE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB XMUMHUYECKUX JJIEMEHTOB M HMX COCIWHEHUW MO MepuojaM u
rpynnam [lepuoauueckoit cucreMmsl XxuMuueckux aneMeHToB . . Mennaeneesa;
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chOpPMUPOBAHHOCTh yMEHHN XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBONCTBA
HEOPraHWYECKNX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHME T'€HETHUYECKOW CBS3H
MEX/y HEOpraHM4eCKMMM BELIECTBAMHM C IIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHUS KIAcCU(UIIMPOBATh XUMUUYECKHE PEAKIMH 110 PA3IMYHBIM MPU3HAKAM
(uuciy W cOCTaBy pearupyrollux BELIECTB, TEeIIOBOMY 3(G(deKTy peakiuuu, U3MEHEHHIO CTeleHen
OKHCJICHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKLIUU, YYaCTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBISTh YypPaBHEHUS PEAKIMA pa3IUYHbIX THUIOB, IOJHBIE U
COKpaIléHHbIE YpaBHEHUS pEaKkIMii MOHHOTO OOMEHA, YYHMTBIBAasl YCIOBHSI, IPU KOTOPBIX 3TH pPEaKLUU
UIYyT 10 KOHIIA;

c(OPMHPOBAHHOCT yMEHHUI TPOBOAUTH PEAKIUH, MOITBEPKAAIOUINE KayeCTBEHHBI COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAaTh ONBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJIHBIX paCTBOpaX HEOPraHUUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKluit
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OaslaHCa ATHX PeaKIIHii;

chOpPMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHMYECKOH peakuuu OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMEIICHHS XUMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEUIHETO
BozaeiicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh yMEHHUI XapaKTEepPU30BaTh XWUMHUYECKHE TIPOLECCHI, JISKAIINEe B OCHOBE
MIPOMBIIIIJICHHOTO MOJYYEeHUS CEPHOM KUCIOTHI, aMMHUaKa, a Takxke cOpPMUPOBAHHOCTh MPECTaBICHUN
00 00IUX HAYYHBIX TPUHIUIIAX U SKOJIOTHIECKUX MPOOIEMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BHIUMCICHHSI C HCIIOIb30BAaHUEM MOHITHS «MaccoBas IO
BELIECTBA B PacCTBOPE», O0BEMHBIX OTHOLIEHUH T'a30B MPU XUMUYECKUX PEAKIIMSIX, MACChl BEIIECTBA WU
00BEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BELIECTBA, MAacce WIU O00BEMY OJHOTO M3 YYaCTBYIOUIMX B
peaKIMy BEUIECTB, TEIUIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHsSI MAacChl BELIECTB,
MIPEBPALICHHS U COXPAHEHUS SHEPTUU;

c(hOPMHUPOBAHHOCTb YMEHUW COONIIOAATh TpPaBWIA TOJIH30BAHUSI XWMHUYECKOW TMOCYyIOH U
nabopaTopHBIM O0OpYIOBaHMEM, a TaKKe MpaBujia OOpalIeHUS C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH IJIAHHUPOBATh U BBIMOIHATH XMMHUYECKHHA AKCIEPUMEHT (pa3ioKeHUe
MepOKCcHUJIa BOAOPOAA B MPUCYTCTBUU KaTajau3aTopa, OIpPENeJeHHE Cpeabl pPacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO WHAMKATOPA, BIHUSHHUE PA3NUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaxkuuu, peakliii HOHHOro 0OMeHa, KaUeCTBEHHbIE peakliy Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMS, pEUIEHUE SKCIEPUMEHTAIbHBIX 3a1a4 1no Ttemam «Mertamisl» u «Hemeramns») B
COOTBETCTBHM C MpaBUIaMH TEXHMKH O€30MacHOCTH MpH OOpallleHHU C BELIeCTBAMM U J1aOOPATOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOIIUX peaklnii U GOpMyIUpPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YyJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYIO HH(POPMAITUIO, TTOy4aeMyI0
13 pa3HBIX UCTOYHUKOB (CPEJCTBA MACCOBOM KOMMYHHUKAIMH, VIHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOIOAATH MpaBHJIA JKOJIOTHYECKU 11€JIecO00pa3HOro MOBEACHHS B
OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX COXPAHEHUS CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHOM
Cpelibl, 0OCO3HaBaTh OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OPTraHU3MBbl ONPEEIEHHBIX BELIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHATe Ha mpumepax crnocoObl yYMEHBIIEHHS W MPEIOTBPALICHUS HX
BPEIHOIO BO3JECHCTBYS Ha OPraHU3M YEJI0BEKa;

U 00yYaloLUXCsl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHUE NMPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUX SIBICHUII;

JUISL CIIENBIX U CIA00BUIAIIMX OO0YYAIOIIUXCS: YMEHHE HCIOIb30BaTh PEIbe(HO-TOUEUHYIO CUCTEMY
0003HaYeHU JL. bpaiins JUIst 3aIUCH XUMHYECKUX dopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM DJieKTpOoHHbIe (11udpoBbIE)
KonTpoabhubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHMS OpraHn4YecKuX coequHeHuil A. M. 3 1 0 resh.edu.ru http://him-shool.ru
byrneposa
Wroro mo pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YIIEBOAOPOIbI — AJKAHBI 2 0 0 resh.edu.ru http://him-shool.ru
HenpenenbHble yriieBOgOpPOIbl: aJIKEHBI, )
2.2 ped a S 6 0 1 resh.edu.ru http://him-shool.ru
aJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTHyecKue yrieBoa0pOIbI 2 0 0 resh.edu.ru http://him-shool.ru
[TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX .
2.4 PHPOA yE HOPOA 3 1 0 resh.edu.ru http://him-shool.ru
nepepaboTka
Hroro mo paszneny 13
Pa3nea 3. Kuciiopoacoaep:kamue opranHu4ecKue coeJuHeHHs
3.1 Crouptel. DeHon 3 0 0 resh.edu.ru http://him-shool.ru
Anpaerunpl. Kap6oHoBbie KUCTOTHI. CIIOKHBIE .
3.2 ACTIA P 7 0 1 resh.edu.ru http://him-shool.ru
3¢upsl
3.3 VrieBoasl 3 1 0 resh.edu.ru http://him-shool.ru
Hroro no pasneny 13
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http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/

Pa3znen 4. A3oTcoaeprkaniue opraHuyecKkue coeIuHeHus

4.1 AMuHBI. AMUHOKUCIOTHI. benkn 3 0 0 resh.edu.ru http://him-shool.ru

Utoro mo pazneny 3

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccer. Kayayku. Boiokna 2 0 0 resh.edu.ru http://him-shool.ru

Uroro no pazueny 2

Pa3znea 6. Hazsanue

Hrtoro 0

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 3 2
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11 KJIACC

KoaunuecTBO 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Konrpoubusie | Ilpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [lepuonuyeckas cucreMa XUMHUECKUX AJIEMEHTOB /. 3 1 0 resh.edu.ru http://him-shool.ru
N. MenneneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue BeIecTB 0 resh.edu.ru http://him-shool.ru
1.3 XUMUYECKUE peakliuu 6 1 1
HUroro mo pazneny 13 resh.edu.ru http://him-shool.ru
Pa3nen 2. Heoprannueckasi xXumust
2.1 Merastbt resh.edu.ru http://him-shool.ru
2.2 Hemeramb 1 resh.edu.ru http://him-shool.ru
2.3 CBs3b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 0
Hroro mo paznemy 17 resh.edu.ru http://him-shool.ru
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XuMUsI U )KU3HD 4 0 0 resh.edu.ru http://him-shool.ru
HWroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 3

18



http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KoauvecTBo 4acoB
Ne Tema vDoKa K 0 Hara JIeKTPOHHBbIE HU(POBHIE
n/n yp Bcero OHTPOILH paKTHieck U3ydeHUsi | oOpa3zoBaTeSibHbIE Pecypchl
ble pa0doTbl | Me padoThI

[Ipenmert oprannyeckoil XuMuu, e€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3Ha4YeHHE. Teopus i

1 P . p 1 0 0 resh.edu.ru http://him-shool.ru
CTPOEHUS OPTraHUYECKUX COeTUHEHUN A. M.
BytiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

2 KoHTponbHas pabota Ne 1 1 1 0 resh.edu.ru http://him-shool.ru
[IpencraBnenue o knaccupuKay OPraHUuIECKIX

3 BemecTB. HomeHkarypa (cucremMarndeckas) u 1 0 0 resh.edu.ru http://him-shool.ru
TPUBHUAIbHBIC HA3BAaHUSI OPTaHUYECKUX BEIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUM PsijT 1 0 0 resh.edu.ru http://him-shool.ru
MertaH U 3TaH — OPOCTEUIINE TPEACTABUTEIHN .

5 P pelt 1 0 0 resh.edu.ru http://him-shool.ru
AJIKAaHOB

6 AJIKEHBI: COCTaB M CTPOSHUE, CBOMCTBA 1 0 0 resh.edu.ru http://him-shool.ru
OTUJICH U IPOMTUIICH — TIPOCTEHINTe )

7 P p 1 0 0 resh.edu.ru http://him-shool.ru
MIPEJICTAaBUTENH aJIKEHOB
[IpakTuueckas padora Ne 1. «Ilonyuenue stuinena .

8 p pavol yi 1 0 1 resh.edu.ru http://him-shool.ru
Y U3y4EHHUE ero CBOWCTBY»
Ankanuenst. byragunen-1,3 u mermnoyraguen-1,3. .

9 A yrax ’ yran 1 0 0 resh.edu.ru http://him-shool.ru
[TonydyeHrne CHHTETUYECKOTO KayuyyKa U PEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,

10 TOMOJIOTHUYECKUN Psi/T. ATIETHIIEH — TPOCTSHIITNI 1 0 0 resh.edu.ru http://him-shool.ru
MIPEJICTAaBUTENb aJTKHHOB

11 Brrauciienus mo ypaBHEHUIO XUMUYECKOH PEaKINU 1 0 resh.edu.ru http://him-shool.ru

12 ApeHbl: 0eH3011 1 ToyoJl. TOKCHYHOCTh apeHOB 1 0 0 resh.edu.ru http://him-shool.ru
I'enetnyeckas CBSI3b YIIE€BOJAOPOIOB '

13 T AIOPONOB, 1 0 0 resh.edu.ru http://him-shool.ru
MIPUHAISKANTUX K Pa3IMIHBIM KJ1accaM
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[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

14 MIPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIE Ta3bl, resh.edu.ru http://him-shool.ru
He(Th U MPOAYKTHI €€ iepepaboTKu
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHbIC He(TSIHBIC ra3kl, resh.edu.ru http://him-shool.ru
He(Th U POAYKTHI €€ TiepepaboTKu
KonrponsHas padora Ne 2 1o paszen .

16 p P pasaety resh.edu.ru http://him-shool.ru
«YTIIeBOIOPOABD)
IIpenenpHBIE OTHOATOMHBIE CIIUPTHL; METAHO U .

17 pel A p resh.edu.ru http://him-shool.ru
3TaHoj. BogopoiHas cBs3b
MHOroaToMHBIE CHUPTHI: ITUICHIJIMKOJb U .

18 P resh.edu.ru http://him-shool.ru
TJIMIICPUH
deHo: cTpoeHne MOJIEKYIBI, PU3NUECKUE B .

19 p o YL, resh.edu.ru http://him-shool.ru
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE
Anpnernnapl: GopMalILICTUI U alleTaJIbIETHT. .

20 AerupL: Gop ctiA v at JICTIA resh.edu.ru http://him-shool.ru
AneroH
OIHOOCHOBHBIE IIPEIeIbHbIE KApOOHOBBIE .

21 5 pel P resh.edu.ru http://him-shool.ru
KHCIIOTBI: MypaBbUHAS M YKCYCHASI
[IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa .

22 p . p P p resh.edu.ru http://him-shool.ru
YKCYCHOW KHUCIIOTBI»
CreaprHOBas U 0J€MHOBAas KUCIOTHI, KaK .

23 P resh.edu.ru http://him-shool.ru
MIPEJICTABUTENIH BBICIINX KapOOHOBBIX KHCIIOT
MBsUIa Kak COJIH BBICHINX KapOOHOBBIX KHACIIOT, X .

24 N P resh.edu.ru http://him-shool.ru
MOIOIIIEE NEHCTBUE
CrnoxHsble YGUPBI KaK IPOU3BOIHBIE KapOOHOBBIX .

25 (pup P A P resh.edu.ru http://him-shool.ru
KHCTOT. [ Maponn3 CloXHBIX 3(UPOB
JKupel: runponns, IpuMeHeHne, OMOI0rHYecKast .

26 P P p resh.edu.ru http://him-shool.ru
POJITb )KUPOB
VYraeBoanl: cocTaB, kinaccupukanms. Baxxueiimue .

27 A (uxan resh.edu.ru http://him-shool.ru
MIPEACTaBUTENH: TIFOK03a, GPYyKTO3a, caxapo3a

28 Kpaxmai u 1emiron03a Kak IpupoJHbIE TIOJUMEDPDI resh.edu.ru http://him-shool.ru

20



http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/
http://him-shool.ru/

KonrponsHas padboraNe 3 mo pazneny
«Kucnopoacoaepixaiine oOpraHn4ecKue

29 . 1 resh.edu.ru http://him-shool.ru
coequHeHMs»/ Beepoccuiickas mpoBepodHast
paborta
OO01mas XxapakTepuCcTHKa a30TCOIePIKALTUX
30 OpraHMYECKUX coeAnHeHuli / Beepoccuiickas 1 resh.edu.ru http://him-shool.ru
IpOBepoYHas pabora
31 AMUHBI; METUJIAMHH Y AaHUJIUH 1 resh.edu.ru http://him-shool.ru
AMUHOKHCIIOTHI KaK aM(pOTEPHBIC OPTraHUYCCKUE
COEIMHEHNS, X OHOJIOTHYECKOE 3HAUCHUE. ]
32 A ’ 1 resh.edu.ru http://him-shool.ru
Ilentuasl. benku kak TpuUpoOHBIE
BBICOKOMOJICKYJISIPHBIE COSIMHCHHUS
CHOBHBIE IMOHATHS XUMUH BBICOKOMOJIEKYIISIPHBIX .
33 O . yAp 1 resh.edu.ru http://him-shool.ru
COEIMHEHNI
CHOBHBIE METOJIBI CUHTE3A BEICOKOMOJIEKYIIIPHBIX .
34 0 . A YIIAp 1 resh.edu.ru http://him-shool.ru
coequHeHmi. [ImacTMacchl, Kayqyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

XUMHUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

resh.edu.ru http://him-shool.ru

Kontposbnas paborsa Ne 1

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHHSI aTOMOB

resh.edu.ru http://him-shool.ru

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10
rpyIIaM U nepuoaam. 3HauyeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB /.M. MeHaeneeBa B
pPa3BUTUHU HAYKH

resh.edu.ru http://him-shool.ru

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBA3b, e€
BUJBI; MCXaHU3MBbI 06pa3OBaHI/I$I KOBaJICHTHOM
CBs3H. BO,Z[OpOI[HaSI CBA3b

resh.edu.ru http://him-shool.ru

BanieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenenb okucneHusd. BeiecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

resh.edu.ru http://him-shool.ru

[lonsiTue o0 nucnepcHbIX cucreMax. MicTunHbie
Y KOJUJTOUJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

resh.edu.ru http://him-shool.ru

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, Pa3IUYHBIX
KJIaCCOB

resh.edu.ru http://him-shool.ru
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Knaccudukanus XUuMHYeCKUX pPEeaKIii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U MPEBPAIICHUS SHEPTUU IPU
XUMHUYECKUX PEaKIusIx

resh.edu.ru http://him-shool.ru

10.

CkopocTtb peakiu. OOpaTuMble peakium.
XUMHUYECKOE PaBHOBECHE

resh.edu.ru http://him-shool.ru

11.

[Ipaktuueckas padora Ne 1. «Bnusiaue
pasIn4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

resh.edu.ru http://him-shool.ru

12.

DJIeKTpoIMTHYECKas aucconuanus. [lonstue o
BOZIOpOAHOM ToKka3zatene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

resh.edu.ru http://him-shool.ru

13.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 06 31EKTPONM3€E PACIIaBOB U
pacTBOPOB COJIEH

resh.edu.ru http://him-shool.ru

14.

KonTponbhas pabota no paszueny
«TeopeTnyeckre OCHOBBI XUMHUM)

resh.edu.ru http://him-shool.ru

15.

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XMMUYECKuX dnnemMeHToB /1. 1.
MemnieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue hu3znyeckue CBOMCTBa
METAaJIJIOB

resh.edu.ru http://him-shool.ru

16.

CnnaBbel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIPSDKEHUN METaJNIOB

resh.edu.ru http://him-shool.ru

17.

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIINX METAJIIOB
(HaTpwWii, KaJINA, KaJIbIWA, MarHuH,
ATIOMUHHI) U UX COeTMHEHUI

resh.edu.ru http://him-shool.ru

18.

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeTMHEHNN

resh.edu.ru http://him-shool.ru

19.

XHUMHUYECKHE CBOMCTBA IMHKAa, XKCJIC3a U UX

resh.edu.ru http://him-shool.ru
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COEeIMHEHUN

20.

[IpakTuyeckas padora Ne 2. "Permenune
9KCHEPUMEHTAIbHBIX 3334 110 TeEME
«Meramab»"

resh.edu.ru http://him-shool.ru

21.

Hewmeramibl, ux nonoxenue B [leproanueckoi
CcHUCTeMe XMMHUUYecKux anemMeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

resh.edu.ru http://him-shool.ru

22.

Dur3nyecKue CBOMCTBA HEMETAJIOB.
ANIOTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)

resh.edu.ru http://him-shool.ru

23.

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCIMHEHUN

resh.edu.ru http://him-shool.ru

24,

XuMHYECKue CBOICTBA a30Ta, pochopa u ux
COCIMHEHUN

resh.edu.ru http://him-shool.ru

25.

XHUMHUYECKUE CBOMCTBA yIIIepo1a, KpEMHUS U
UX COEOUHEHUN

resh.edu.ru http://him-shool.ru

26.

[IpruMeHeHne BaKHEUIIINX HEMETAIIOB U UX
COEIMHEHUU

resh.edu.ru http://him-shool.ru

217.

O00011eHNEe U cUCTEMATH3AIMs 3HAHUH 110
TeMme «HemeTtanmnsr». Beraucinenus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKINid 1
TEPMOXUMHUYECKHE PACUETHI

resh.edu.ru http://him-shool.ru

28.

[Tpaktuyeckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"HemeTayst"»

resh.edu.ru http://him-shool.ru

29.

KonTponbhas pabota mo Temam «MeTamib» U
«HemeTtamin

resh.edu.ru http://him-shool.ru

30.

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC KUCIIOTHI.
HeopraHquCKHe U OPraHUYCCKHUEC OCHOBAHUA

resh.edu.ru http://him-shool.ru

31.

AM@oTepHbIe HEOpraHU4YeCcKHe U
OpraHMuYecKHe coequHEeHMs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX

resh.edu.ru http://him-shool.ru
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BCIICCTB

Poib XxuMuu B 00€CIIeUeHHH KOJIOTHUECKOM,

32. 9HEPreTUYECKOM M MHUIEBOM OE30MacHOCTH, 1 0 resh.edu.ru http://him-shool.ru
Pa3BUTHH MEIUIIUHBI
[IpencraBnenus 00 0OMMX HAYYHBIX

33. MPUHIIAIIAX POMBIIIIEHHOTO MTOTYICHHUS 1 0 resh.edu.ru http://him-shool.ru
Ba)KHEUIIINX BEIIECTB

34. lenioBex B MHPE BCIECTB H MaTCPHATIOB. 1 0 resh.edu.ru http://him-shool.ru
XUMHUS 1 30POBBE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34 3

[TPOTPAMME
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI Opl"&HH‘IGCKOﬁ XUMHNHN

11

CdopmupoBaHHOCTH MpECTaBICHUI 0 XAMHUYECKOU COCTaBJISIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUHU SIBIICHUN IPUPOJIBI, B
GbOopMUPOBAaHUM MBIIUICHUS UM KYJABTYphl JIMYHOCTH, €€ (QYHKIHOHAIbHON
IPaMOTHOCTH, HEOOXOIUMOW JIJISl PEIICHUs] MPAKTUYCCKUX 3a7ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie

1.2

Brnanenue cucremoil XMMUYECKUX 3HAHHM, KOTOPAsl BKJIKOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (MOJIEKYJa, BaJCHTHOCTh, JJEKTPOOTPUIATEILHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKas CBSI3b, MOJIb, MOJIIPHAsI MAcca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKENeT,
GyHKIIMOHANTBHAS TpYyIIa, paauKall, U30MEpHs, M30MEpbl, TOMOJOTHYECKUU PS,
TOMOJIOTH,  YIJIEBOJOPOABI,  KHUCJIOPOA- M  a30TCOJAEpXKAIME  COCIMHEHMS,
OHMOJIOTMYECKH aKTUBHBIE BEIECTBA (YIJIEBOJIbI, KHUPHI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpuUs
XUMUYECKOTO  CTPOEHUs  OpraHMyeckux  Bemects  A.M. bytneposa),
3aKOHOMCPHOCTH, CUMBOJIMUECKHI SI3BIK XWUMHH, (baKTOJIOI‘I/I‘-IeCKI/Ie CB€ACHHUA O
CBOMCTBAaX, COCTaBe, IMOJIYYCHHMH M OE30MaCHOM UCIOJIb30BAHUU BaXXHEHIINX
HCOPraHNYCCKUX U OPraHMYCCKHUX BCUICCTB B 6I)ITy u HpaKTI/I‘IeCKOﬁ JACATCIIbPHOCTHU
YeJIoBeKa

13

ChopmMHupoBaHHOCTh yYMEHUH BBISABISATH XapaKTepHblE NpPHU3HAKW  TOHATHH,
YCTaHaBIMBaTh MX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOLIME IOHSATHUS IIpU
ONMCAHUU COCTABA, CTPOCHUS U IPEBPALLECHUM OPraHUYECKUX COCAMHEHUN

14

cOPMUPOBAHHOCTb YMEHHUH HCMONb30BaTh XHMHUYECKYI0 CHUMBOJIMKY  JUIS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIl€HHOM) hopMyn
OpPraHMYECKUX BEIIECTB M YPaBHEHUM XUMUYECKUX PEaKIIUi, N3rOTaBIMBATh MOJEIU
MOJIEKYJl OpPraHMYECKHMX BEILECTB JUIS WJUIIOCTPAllMM MX XHMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHMUSI

1.5

CchopMupOBaHHOCTh ~ YMEHUM  YCTaHABIMBATH HPUHAAJIEKHOCTh  M3YYEHHBIX
OpPraHUYECKUX BEILECTB II0 HMX COCTaBy U CTPOCHHMIO K ONpEAEIEHHOMY Kiaccy
(rpynme) coenuHeHUR (YrJIeBOIOPO/IbI, KUCIOPOJ U a30TCOAEPIKAIINE COeIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh WM Ha3BaHUS II0 CHUCTEMaTHYECKOU
HomeHknarype (IUPAC)

1.5

ChopMUpOBaHHOCTH YMEHHUSI ONIPEACISATh BUJIBI XUMHUYECKON CBSI3M B OPTaHUYECKHUX
coeTMHEeHMX (0IMHAPHBIE U KPAaTHBIC)

1.6

ChopMUPOBAaHHOCTH ~ yMEHHUSI  NPUMEHSTH: TOJOXKEHHUS TEOPUH  CTPOCHUS
oprannueckux BemecTB A.M. ByriepoBa st 00bsCHEHUS 3aBUCUMOCTU CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHMS MACChl BEILIECTB

Yraesogopoasl.  Kucimopoacozepikaime W a30TCOACpIKAIME  OPraHUYECKHe
coeiMHeHUs. BRICOKOMOJICKYJISIpHBIC COSMHEHUS

2.1

ChopMUPOBAaHHOCTh YMEHUH TNPUBOJUTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX
OpPraHn4Y€CKrUX BCHICCTB (BTI/IJ'IGH, MMPOINUJICH, allCTUJICH, 3TUJICHIIJIMKOJIb, TJIMLICPHH,
beHon, GopMalbaeTHA, alleTalbIeIHl, MypaBbUHAs KHUCIIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAasl KHCJIOTA, CTEapuHOBas KHUCIIOTA, TJIOK03a, (pykro3a, Kpaxma,
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LIEJUTI0J103a, TJIUIUH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (UINYECKUE U
XUMHUYECKHE  CBOMCTBAa THUIHMYHBIX  MpPEACTaBUTENEH  pPa3IMYHBIX  KJIACCOB
OpPraHMYECKUX BEIIeCcTB (METaH, dTaH, STUJICH, MPOIUJICH, alleTUIeH, OyTaaunen-1,3,
MeTunOyTaaueH-1,3, 6eH30, METaHOJ, ATaHOJ, YTHJICHTJIMKOIb, TIUIEPUH, (EeHO,
aneTalbAeTu/l, MypaBbUHasi M YKCYCHasl KUCJIOTHI, IJIFOKO3a, Kpaxmall, IeJUTI0J03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMUpOBaHHOCTh YMEHHUSI WIIIOCTPUPOBATh TE€HETHUECKYIO CBS3b MEXKIY
TUNWYHBIMU  [PEACTABUTEIAMU  PA3IUYHBIX KIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHYECKUX pEaKIUM € HCIOJIB30BAaHUEM

CTPYKTYPHBIX (OpMYyIT

24

ChopmupoBaHHOCTH YMEHHUS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJOPOIHOTO CBHIPHS
(HedTh, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI WX MEPepadOTKH W MPAKTHUUECKOE
MIPUMEHEHHE TTPOAYKTOB MTEPepadbOTKH

XUMHUA U KU3HL. PacuéTel

3.1

ChopmupoBaHHOCTh YMEHUH BIAJE€Th CHCTEMOHl 3HAHWH 00 OCHOBHBIX METOAaX
HAay4YHOT'O TIO3HAHUS, WCIOJb3yeMbIX B XHMHHU TIPH HW3YyYEHUU BEIIECTB U
XUMHUYECKUX SIBJIICHUN (HaOMOJeHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJEIHPOBAHUE),
WCIIONBb30BaTh CHUCTEMHBIE XHMHYECKHME 3HAHUS JJIs TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

3.2

CpopMUpOBaHHOCT, yMEHHUH COOJIONATh TMpaBUjiia TOJIB30BAHUS XUMHUYECKOU
MOCyIOl M J1a0OpaTopHbIM O00OpPYIOBaHMEM, a TaKXKe IpaBHiIa OOpaIICHUs C
BEIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMHU IO BBIMOJHCHHUIO J1A00PATOPHBIX
XUMHUYECKHUX OIBITOB

3.3

CdopmupoBaHHOCTH YMEHUH TIAHUPOBATH U BBHITOTHATH XUMHUECKUN SKCTIEPUMEHT
(npeBpallleHusT OpPraHWYEeCKUX BEIIECTB NPU HATPEBAHUHU, IOIY4YEHHE JTUJICHA U
W3Y4YEHHE €ro CBOWMCTB, KA4yeCTBEHHbIE pEAKIMH OPraHUYECKUX BEIIECTB,
ACHATypalius 0€eIIKOB IIpHu Harp€BaHuu, UBCTHBLIC PCAKIIUN 6GHKOB) B COOTBETCTBUH C
MpaBWJIaMd TEXHUKH O€30MacHOCTH TpH OOpalieHuH ¢ BellecTBaMH U
a00OpaTOpHBIM  O00OpY/JOBAaHHWEM;  TPEACTABIATh  PE3YNbTAaThl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX peaKIuid u
(hopMyTHUpOBaTh BBIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB

3.4

CchopMupoBaHHOCTb YMEHUH MPOBOJIUTH BBIUMCIECHUS 110 XMMUYECKUM YpPaBHEHUSAM
(mMaccel, 00BEMaA, KOIMYECTBA HCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIHUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WU
MIPOJYKTOB PEaKI1H)

3.5

ChopmupoBaHHOCTH ~ YMEHHUH  KPUTHYECKM  aHAJIM3UPOBATh  XUMHUYECKYIO
uHpOpMaAlLIMIO, TIOJly4yaeMyl0 W3 pa3HbIX MCTOYHHKOB (CpelIcTBa MacCOBOU
uHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTh YMEHHMI COOIIOAATH MpaBHUiIa 3KOJOIMUYECKH 11e1eco00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM JESITENLHOCTH B LIEJISAX COXPAHEHUS CBOETO 3J0POBBS
U OKpY’KaoIllel MPUPOJHOM Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBHS Ha XKUBBIC
OpraHU3MBbl ONpEAENEHHBIX OPraHUYECKHX BEIIECTB, NOHMMAas CMBICT IOKa3aTess
ITAK (mpenenbHO IOMYCTMMOM KOHLIEHTpAIMM), MOSCHATh HAa MPHUMEPAX CIOCOOBI
YMEHBIIIEHUS U IPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YeJlOBeKa

11 KUIACC

‘ Kon

‘ IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM

27




NPOBEPSIEMOro
pe3yJibTaTa

NMPOrpaMMbl CpeIHero o0mero 06pa3oBaHus

1

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Biianenne cucteMoil XMMHUYECKHMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAFOIIUE
HOHSTUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTPOHHas o00o0joYka aroma, S-, p-, d-
JJIEKTPOHHBIE opOuTtanu aTOMOB, VIOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHULATEILHOCTD, CTENEHb OKHUCIEHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJSIpHBI O00BEM, KpUCTALIMYECKas PEIIETKa, TUIBl XUMHYECKUX PEaAKIUi
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 9K30- U HHIOTEPMHUYECKUE, PEAKIUH HOHHOTO
00MEHa), pacTBOP, IEKTPOJIUTHI, HENIEKTPOIUTHI, SIEKTPOIUTUYECKAS TUCCOLUALINS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOM pEakUuu, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHbl (TEOpHUs 3JIEKTPOJIMTUYECKOM AMCCOLMALNH,
[Tepuomuueckuii  3axkon .M. MennmeneeBa, 3aKOH COXpaHEHHUs  Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHHS O
CBOWCTBAaX, COCTaBe, TMOJIY4YEHHH U OE30MaCHOM HCIIONB30BAaHUM BaKHEUIIHX
HEOPraHWYECKUX BEIIECTB B OBITY M MMPAKTUUECKON IESTEITHHOCTH YeJIOBEKa

1.2

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ BbIABJIATh XApPAKTCPHLIC IIPHU3HAKKM W B3aUMOCBA3b
HN3YUYCHHBIX HOH?ITI/If/'I, INPUMCHATL COOTBCTCTBYIOIIUMC TIOHATHA IIPpHU OIKMCAaHUU
CTPOCHUA H CBOJMCTB HCOPraHMYCCKUX BCHICCTB MU HX npeBpameHI/Iﬁ; BBISIBJIATH
B3aMMOCBSI3b XHUMHUYCCKMX 3HAHUM C IOHATUIMH U MNpEACTAaBICHUAMU OPYTUX
CCTCCTBCHHOHAYYHbIX IPCAMCTOB

13

Bnagenue OCHOBHBIMH METOJaMU HAay4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
sIBJICHUH (HAOJI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHNUE)

14

ChopMupOBaHHOCTb YMEHUH OINpPEeNATh BAJEHTHOCTb U CTENEHb OKUCJIECHUS
XUMUYECKHX JJIEMEHTOB B COCIMHEHMSX pPa3JIM4YHOIO COCTaBa, BHJ XUMHUYECKOU
CBSI3U (KOBaJEHTHAs, MOHHAs, METAIJIMYEcKasi, BOJAOPOAHAs) B COEAMHEHUSX, THII
KPUCTAIJINYECKON pEeMIETKH KOHKPETHOIO BelecTBa (aTOMHas, MOJIEKYJISpHas,
MOHHAas1, METAJJIMYECKast)

1.5

ChopmupoBaHHOCTE YMEHHUH OMpENeNsTh XapakTep Cpelbl B BOJHBIX PacTBOPAX
HEOPraHWYECKUX COCTMHEHUN

1.6

ChopmupoBaHHOCTh yMEHHUs KJIacCU(PHUIMPOBATH XUMUYECKHE PEAKIUU IO
pa3IMYHBIM MpHU3HAKaM (YHCIy M COCTaBy pEarupyrollux BELIECTB, TEIUIOBOMY
ahdeKTy peakuuu, U3MEHEHHIO CTENEeHEH OKUCICHHsI AJIEMEHTOB, OOpaTHMOCTH
peaKIny, Y9acTHIO KaTajln3aTopa)

1.7

C(I)OpMPIpOBaHHOCTB YMCHI/Iﬁ COCTaBJIAThL YPAaBHCHUS peaKHI/Iﬁ pPa3InYHBIX THIIOB,
IIOJIHBIC U COKpaIHéHHI)IC YpaBHCHUA peaxunﬁ HOHHOT'O O6MeHa, YUYUTBEIBasA yCJIOBUA,
IIPpHU KOTOPLBIX 3THU PCAKIIHUU UAYT JO KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOAWTL PCAKIIUHU, ITOATBCPKAAOIINC KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HCOPraHMYCCKHUX BCIICCTB, PACIIO3HABATH OINBITHBIM l'[yTeM HWOHBHI,
IMPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHNMYCCKUX BCIICCTB

1.9

CdopMupoBaHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKIMHA TOCPEICTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca
ATUX pPEeaKIui

1.10

ChopMupoBaHHOCTb YMEHUH OOBICHATH 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH
peaxkiuu OT pa3IuYHbIX (PaKTOPOB

1.11

ChopMUpPOBAaHHOCTE yYMEHHH OOBSCHATH XapakTep CMEIICHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelTHero Bo3aeiicTBus (mpunnui Jle [llarenne)

OO6m1ast 1 HeOpraHUYeCcKask XUMHUS
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2.1

CchopMupoBaHHOCTh YMEHHUH packpbiBaTh cMbich Ilepmogmueckoro 3axona J[.M.
MeHnieneeBa ¥ JI€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, OOBSACHUTEIbHYIO MU
MPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopmupoBaHHOCTE yMEHHU XapaKTepPU30BaTh JJICKTPOHHOE CTPOSCHUE AaTOMOB
XMMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepmoandyeckoil CHCTEMBI XUMHUUYECKUX
anemenToB J.M. MenneneeBa, HCHOib3ys MOHATUS «S-, P-, 0-3JEKTPOHHBIC
opOHuTaIN», «IHEPTeTUUECKHE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HW3MECHCHHS
CBOMCTB XMMHYECKUX OJJIEMEHTOB M HMX COCIAMHEHHM M0 IepuojaM U TpyIrnam
[Tepuonuueckoit cucrembl xumudeckux sneMeHToB JI.M. MenneneeBa

2.3

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBAa HEOPTaHUYECKUX  BEHIECTB  PA3JIMYHBIX  KIIACCOB,  MOJTBEPKIATh
CYILIECTBOBAHME TEHETHUYECKOM CBS3M MEXAY HEOPraHMYEeCKUMHU BEHIECTBAMHU C
MTOMOUIbIO0 YPAaBHEHUIN COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIHiA

2.4

CpopMUpPOBAaHHOCTP YMEHHMM YCTaHABIWBATH MPUHAUICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO0 MX COCTaBY K OMpENENEHHOMY Kiaccy (TpyIe) coequHeHui (TpocThie
BEIIECTBA — METa/UIbl MU HEMETaJUIbl, OKCHUIBI, OCHOBAHHSI, KHUCIOTHI, aM(pOTECpPHBIC
THJIPOKCHJIBI, COJIN)

2.5

ChopMUpOBaHHOCTb ~YMEHMH  MCIOJIBb30BaThb XUMHUYECKYIHO CHMBOJIUKY IS
coctaBieHuss  (QOpMysn  BEHMIECTB M YPaBHEHHWH  XUMHUYECKHUX  PEAKIHH,
cucremaruyeckyro HomeHknatypy (IUPAC) u TpuBHambHBbIE Ha3BaHUS OTIEJbHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHblid Ta3, YIVIEKUCHbIA ra3, aMMMaK, TraméHas
U3BECTh, HErauéHas U3BeCTb, MUThEBAs COJIA, MUPUT U JPYTHUE)

2.6

CdopMHpOBaHHOCTh YMEHMH XapaKTepu30BaTh (ONUCHIBaTh) OOLIME XUMUYECKHE
CBOWCTBA HEOPraHMYECKMX BEUIECTB  pa3IMYHbIX  KJIACCOB,  HOJTBEPXkIATh
CYLIECTBOBAHME TI'€HETHUYECKON CBS3M MEXJy HEOPraHM4YeCKHMMM BEILECTBAMHU C
IIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN

2.7

CdopmHupoBaHHOCTh YMEHUN IJIAHUPOBATh U BBIMOIHATH XUMUYECKHI SKCIIEPUMEHT
(paznokeHue mepoKcHa BOAOPOJA B TPUCYTCTBUU KaTaau3aTopa, OIpeJelieHne
Cpelbl PAacTBOPOB BELIECTB C IIOMOILBK YHHMBEPCAIBHOIO HMHIMKATOpa, BIIMSHUE
pa3aMyYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUECKOHN peaklMy, peaKkii HOHHOTO 0OMeHa,
KayecTBEHHbIE peaklM Ha Ccyibdar-, KapOOHAT- M XJIOPHUA-aHHOHBI, HA KAaTHOH
aMMOHMS, pEUICHUE OKCIEPUMEHTAIBHBIX 3aJad mo Temam «MeTtamie»y U
«Hemeramnel») B COOTBETCTBMM C TNPaBWIAMU TEXHUKH O€30MAaCHOCTH TMpHU
oOpallleHuu ¢ BelleCTBaMU U JIabOpaTOPHBIM OOOpY/OBAaHUEM; IPEACTABIATh
pe3yabTaThl  XMMHYECKOTO  JKCIepUMEeHTa B (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peaklui U GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB

2.8

ChopmupoBaHHOCTE YMEHUH COONMIOJATH TIpaBHJIa TOJH30BAHUS XHUMHUYECKOMN
MoCcy/lIol W jabopaTOpHBIM O0OpPYIOBaHHMEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIMOJHEHUIO J1A00PATOPHBIX
XUMHUYECCKUX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaTh XUMHUUYCCKUEC MPOLCCCHI, JICKAIUC B
OCHOBC IIPOMBIIIJICHHOI'O ITOJYUCHUA cepHoﬁ KHUCJIOTBI, aMMHaKad, a TaKXeC
C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 00 O6I_I_II/IX HAayYYHBIX IMpUHOHIIAX u
OKOJIOTHYCCKHX Hpo6neMax XUMHUYCCKOI'0 IMpOrU3BOJACTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdhopMupoBaHHOCTD IIpEICTaBICHUN 0 XUMHUYECKON COCTaBJISAIOLIEH
€CTECTBEHHOHAYyYHOW KapTHHBI MUpPa, POJIM XUMHUU B TO3HAHUH SIBJICHUM TPUPOJIbI, B
(GOpMHpPOBAHUM  MBIIUIEHUS W KYJIBTYpPhl JIMYHOCTH, €& (YHKIHOHAIBHON
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Ir'paMOTHOCTH, HGO6XOIII/IMOI71 AJId PCIICHUA TMPAKTUYCCKUX 3adad U ISKOJOTMYCCKU
000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 3JI0POBBIO K HpHpOI[HOﬁ cpeac

3.2

ChopMHPOBAaHHOCTP ~ YMEHUH  KPUTHYECKM  AQHAIM3UPOBATh  XHMHUYECKYIO
uHpOpMALMIO, TIOIY4aeMyl0 U3 pPa3HBIX HCTOYHHMKOB (CpencTBa MacCOBOM
KOMMYHUKAIINH, ceTh VIHTEepHET U apyrue)

3.3

ChopMupoBaHHOCTh YMEHUH COOJIIOJATh MpPaBUIa HKOJOTHYECKU I1e1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIENSX COXPAHEHUS CBOETO 37J0POBbS
Y OKPYXaIOIIEH TPUPOJTHON CPEJIbI

3.4

Oco3HaBaTh ONACHOCTH BO3ACUCTBHS HA J)KUBBIE OPIAHU3MBI ONPENEIEHHBIX BEIIECTB,
noHuMasi cMeich nokazatens [1/1K, mosicHATs Ha mpuMepax CrocoObl YMEHBILICHHUS U
IIPEIOTBPALLEHHUS MX BPEIHOTO BO3ACHCTBHSI HA OPIaHU3M YeI0BEKa

3.5

ChopMupOBaHHOCTb YMEHHUH HPOBOJIUTH BBIYUCIECHUS C HMCIIOJIb30BAaHMEM IOHATHUS
«MaccoBasi JIOJ BEUIECTBA B PAacTBOpPE», OOBEMHBIX OTHOUICHWH Ta30B IIpHU
XMMHUYECKHX PEaKLMAX, MacChl BeELIeCTBa WM O00bEMA TIa30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BCIHICCTB, MPCBPALICHUA U COXPAHCHHUA SHCPTIUU
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IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

11

[IpenMeTr opraHn4ecKod XMMHH: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAUYCHUE B IOIYYCHHUH
HOBBIX BEILIECTB W MarepuaioB. Teopust CTpOEHHS OpraHMYECKMX coeluHeHud A.M.
byTtiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS

1.2

CrpykrypHble (GOpPMYIBI OPraHUYECKUX BeHIECTB. | OMOJNOTHs, H30MEpHs. XUMHUYECKas
CBSI3b B OPraHUYECKHX COEAMHEHUSX — OJMHApHbIE M KpaTHble cBs3U. [IpencraBienue o
KJIAaCCU(UKAIIUN OPTAaHUYECKUX BEIIECTB

1.3

Homenkiiatypa opraHM4ecKUX COEAUHEHUH (CHcTeMaThyecKas) U TPUBHAJIbHBIC Ha3BaHUS
BOKHENIIMX PEACTABUTENIEHN KJIACCOB OPraHUYECKUX BEILIECTB

YrieBoxoposl

2.1

AJIKaHBl: COCTaB WU CTPOEHUE, TOMOJIOTMUECKUH psAa. MeTraH M 3TaH — mpocTeuline
MPEJICTABUTENIA AJIKAHOB: (PU3UYECKHE M XMMHUYCCKHE CBOMCTBA (peakiuy 3aMEIICHUS H
TOpPEHUs), HAXOXICHHUE B IPUPOJIe, TOTYyYCHHE U TPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsiAl. DTUIEH U IPONWIEH — IpOCTeiine
IIPEJICTABUTENIN AJIKEHOB: (PU3NYECKUE U XMMUYECKUE CBOMCTBA (pEeakLMM T'MIPUpPOBAHUS,
raJIoreHUpOBaHUs, TUAPATALUU, OKUCIEHHSI U TIOJIMMEPU3alLN ), IOJyYeHHUE U IPUMEHEHHE

2.3

Ankanuensl: OyramueH-1,3 u merunOyraameH-1,3: CTpoeHHE, BKHEHIINE XHUMHUYCCKUC
cBOliCTBA (peakius noaumepu3aun). [lorydeHrne CHHTETUYECKOTO KayqyKa U pEe3UHbBI

2.4

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psia. AICTWIeH —
OPOCTEHIIMKA NpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE M XMMHUYECKHE
CBOICTBa (peakuuu T'HIPUPOBAHUS, TaJOTEHUPOBAHUS, THIPATALlUU, TOPEHNUS), [TOJIyYEeHUE
U IPUMEHEHUE

2.5

Apenbl. benszonm: cocraB, cTpoeHue, (u3MuecKMe U XMMHYECKHE CBOWCTBa (peakiuu
raJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJTYYEHHE U MpUMEHeHHe. Toyoul: cocTaB, CTPOEHUE,
¢usnyeckue M XMMHYECKME CBOWCTBA (peakUMM TaJOreHUPOBAaHHS W HHUTPOBAHUS),
MOJIy4CHHUE U MPHUMCHCHHUC. ToxcnuHOCTH ApCHOB. I'emeTnyeckas CBSI3b MCXKOY
YII€BOIOPOAAMH, TPUHAUIEKAIIUMHY K pa3IN4HbIM KJIaccaM

2.6

[Ipupoanble UCTOYHUKU YTiaeBOAOpoAOB. [IpupoaHbIil ra3 W MomyTHble HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepabOTKH HEPTH: IMEeperoHkKa, KPEeKUHT
(Tepmuueckuif, KaranuTuyeckuit), nuponu3. IlpoxykTel mnepepaboTku HePTH, UX
OpUMEHEHHE B TPOMBIIUIEHHOCTH W B ObiTy. KaMmeHHBIH yromb M HOpPOAYKTHI €ro
nepepadboTKH

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTraHU4YCCKUC COCAMHCHU

3.1

Hpel[eJ'ILHLIC OOAHOATOMHBIC CITUPTHI. MeTtaHoll U 3TaHOM: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IG )51
XMMHYECKHE CBOMCTBA (peaKI_[I/II/I C AKTHBHBIMU MCETalllaMH, TaJJOICHOBOAOPOAAMH,
T opeHHe), IMPUMCHCHHUC. BO,[[OpOI[HLIC CBA3U MCKAY MOJICKYJIaMHU CIIHPTOB. HeﬁCTBHe
MCTAaHOJIa W 3TAaHOJIa Ha OpraHUu3M YCJIOBCKaA. MHoroaroMHbBIC CIIMPTHI. OTHICHTIINKOIIb U
TJIMIOCPHUH: CTPOCHUC, (bI/ISI/IquKI/IC U XHMMHYECKHE CBOMICTBa (BBaHMOﬂCﬁCTBHe (¢{0)
IICJIOYHBIMHA METAJITIAMH, KAUCCTBCHHAA PCAKI[UA HA MHOT'OATOMHBIC CHI/IpTBI). HeﬁCTBHe Ha
OpTraHu3M YCJIOBCKaA. HpI/IMCHCHI/IC TIIMOCPUHA U OTUJICHIJIMKOJIA

3.2

®deHouI: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XUMUUECKUE CBOWCTBA. TOKCHYHOCTD (heHOa.
[Tpumenenue peHoma

3.3

Anpneruapl U KeToHbl. Dopmanbaerun, anetadbleTH]: CTpoeHue, (Qu3nyeckue u
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XMMHUYECKHE CBOMCTBA (peaKkMi OKUCIIEHUS M BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIIUN),
[IOJIYYEHHUE U IPUMEHEHHE

3.4

OaHOOCHOBHBIE TpeJiebHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHUCJIOTHI:
CTpoeHue, (pU3MYECKue M XUMHUYECKHUE CBOMCTBA (CBOWCTBA, OOIIMe JUIs Kiacca KHUCIOT,
peakius 3TepupuKalum), nolydyeHue u npuMenenue. CTeapuHoBasi U OJIEMHOBAsSI KUCIOTHI
KaK TPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MBlUIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE

3.5

Crnoxnble 3QUpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. I'MAPOIU3 CIOXHBIX 3(HPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. bruosornyeckas posb )KUpPOB

3.6

YrieBoabl: cocTaB, Kiaccu(UKamms yrieBo10B (MOHO-, IU- U TIoJUcaxapuabl). [ moko3a —
OpOCTEHIINKA  MOHOCAaxXapuJl: OCOOCHHOCTH CTPOCHMSI MOJIEKYNbI, (U3HUecKue Hu
XUMUYECKHE CBOMCTBA (B3aumoiericTBre ¢ rusipokcugom meau(ll), okucienne aMmmuayHbiM
pacTtBopoM okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIFOKO3bI), HaXOXKJICHUE B
npupoje, NpUMEHEHWe, Ouosormyeckas poib. DotocuHTe3. DpyKTO3a KaAK H30MEP
rmoko3bl. Kpaxman u memmonosa kak MpupoaHble moiaumepbl. CTpoeHHe Kpaxmaia
[EeJUTI0N03bl. DU3WUecKre W XMMHYECKHE CBOWCTBA KpaxMmana (THAPOJIA3, KadeCTBCHHAS
peaxius ¢ HOJA0M)

A30Tc0z[ep>1<amne OPraHn4CCKHUeC COCAUHCHUA

4.1

AMUHOKHUCIIOTHI Kak aM(pOTEepHBbIC OPTaHUYeCKUE coennHeHUs. DU3NUecKue U XUMUICCKUE
CBOMCTBAa aMHUHOKHUCIIOT (Ha MpUMEpe TIMIMHA). bruosornyeckoe 3HAYCHHE aMUHOKHUCIIOT.
IlenTn bl

4.2

benku kak mpuUpOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpETUYHas CTPYKTypa OenKoB. XMMHUUYECKHE CBOMCTBA OEJIKOB: THMIPOJIN3, JCHATYpAIHs,
KaueCTBEHHbBIE PEAKIIMH Ha OCNKH

BBICOKOMOJ'ICKy.HSIpHBIe COCAMHCHUA

5.1

OCHOBHBIC TIOHATHS XHMHHU BBICOKOMOJICKYJIAPHBIX COGI[HHGHI/IﬁI MOHOMCp, IIOJHUMED,
CTPYKTYPHOE€ 3BCHO, CTCIICHL MOJUMCPU3ALINU, CPEAHASA MOJICKYJISIpDHAA Macca. OcHoBHbBIE
METOJBbI CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'I - MOJIMMEPpHU3 Al n
MOJIMKOHACHCAIIUA

5.2

3KCHepI/IMeHTaHLHLIe METOAbl M3YYCHUSA BCHICCTB U HUX npeBpameHHﬁ: O3HAKOMJICHUE C
06pa3uaMH MNpUPOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YYyKOB. HonyquI/Ie
CUHTCTUYCCKOI'O Kay4dyKa U pE3UHbI

11 KITACC

Kon

HpOBepﬂeM bIii 3JIEeMEHT coacpkanus

1

TCOpCTI/I‘-ICCKI/IC OCHOBBI XUMHH

11

XuUMUYECKUH d3IeMeHT. AToM. Slapo aToma, H30TONBL. OJEKTpOHHas 000JI0UKa.
DHepreTHyYeckue YpOBHH, TOIAYpPOBHHU. ATOMHBIE oOpOUTamM, S-, P-, d-dJIEMEHTHI.
OcobeHHoCTH pachpeneneHusl 3JIeKTPOHOB MO0 OpOMUTAIsIM B aTOMax 3JEMEHTOB IEPBBIX
YeThIPEX MEepUOI0B. DIEKTPOHHAs] KOHQUrypalrs aTOMOB

1.2

[lepuonnueckuii 3akoH u Ilepuomnueckas cucrema XuMH4YecKux a3nemeHToB .M.
MenneneeBa. CBsi3b NEPHOIUYECKOTO 3akoHA U llepromnyeckoi CHUCTEMBI XUMHUYECKHUX
anementoB J[.MI. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEM  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHUMHYECKHUX DOJEMEHTOB M 00pa3yeMbIX HWMHU
MPOCTBIX U CIOXKHBIX BEIIECTB IO TpyNNaM W NEepHoJaM. 3HAYEHUE MEePUOIUYECKOTO
3aKOHA B Pa3BUTHU HAYKH

1.3

CTpOCHI/Ie BEIlleCTBA. XMMMYECKass CBiI3b. BHUIBI XHMHUYECKOH CBS3H (KOBaHCHTHaH
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HENoJisipHasT W TOJsSIpHas, WOHHAs, MeTalaudeckas). VOHBI: KaTHMOHBI M AHUOHBIL.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHYECKOH CBs3UM (OOMEHHBIH M JOHOPHO-
aKLenTopHselii). BonopoaHas cBs3b

14 BanentHocTts. DnekTpoorpuniateabHOCTh. CTENEHb OKUCICHUS
BemectBa MOJNEKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOEHHUsS. 3aKOH IMOCTOSHCTBA COCTaBa
15 | BemecTsa. Tunsl KpUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
' KpUCTAJUTHYECKOU peméTku. [TonsaTue o aucnepcHpIx cucreMax. VICTHHHBIE U KOJIJIOWTHBIE
pacTBOpbl. MaccoBasi J10J1s1 BEIIECTBA B pACTBOPE
1.6 Kiaccudukanms Heopranmaeckux coeqnHeHnit. HomeHkiatypa HeopraHmueCKix BEIIeCTB
Xumuueckas peaknusd. Kimaccupukanuss XMUMHYECKHUX PpEaKIMii B HEOPTraHWYECKOHW |
1.7 OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAHEHHMsS MAacChl BEHIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS YHEPTUN TTPU XUMHUECKUX PEaAKIIHAIX
1.8 | CxopocTh peaknuu, € 3aBUCUMOCTb OT Pa3INYHbIX (haKTOPOB
19 OOparumble peaknuu. XUMHUYECKoe paBHOBecHe. (DaKTOpHI, BIMSIONIME HA COCTOSTHHE
xumu4deckoro papHoBecus. [Ipunuun Jle [latense
110 OnekTponutrueckas auccormamnus. CunbHble W cinalOble 3eKTposuThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIIas, HEUTpallbHas, IIeJI0YHas. Peakiimu HOHHOTO 0OMEeHa
1.11 | OkuCIUTENHbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNU
2 Heoprannueckast Xumus
Hemeramnsl. [Tonoxxenne HemeTamioB B [lepuoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB
2.1 | 1. MenneneeBa u 0COOCHHOCTH CTpOCHHS aTOMOB. PU3NYECKHE CBOWCTBA HEMETAJUIOB.
AJIOTpOnus HEMETaNIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaeposa)
XUMUYECKUE CBOWCTBA BaXKHEUIIMX HEMETAUIOB (TaJlOreHOB, cephl, a3zoTa, ¢ocdopa,
2.2 yriaepoia ¥ KpPEeMHHs) M UX COEAMHEHUU (OKCHUIOB, KHCIOPOJCOAEPKALIUX KHCIOT,
BOJIOPOAHBIX coeuHEeHHH ). [[puMeHeHrne BAXKHEUIITNX HEMETAIUIOB U UX COSUHEHUN
Meramnsl. [lonoxxenue metaioB B Ilepmonnueckoid CUCTEME XUMHUYECKHUX 3JIEMEHTOB
23 J.U. MenneneeBa. OCOOCHHOCTH CTPOEHHUS AJIEKTPOHHBIX 00OJOUYEK aTOMOB METAJLIOB.
O6mme ¢usmyeckue cBoiicTBa MeTaioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUYECKUN Psifl
HaIpsHKEHUH METaJIOB
XUMHYECKHE CBONCTBA BAXKHEWMIIMX METAUIOB (HATpUM, Kaaui, Kajablluid, MarHuu,
2.4 ATIOMHUHHM, IIMHK, XpOM, JK€JIe30, Mellb) U HX coeAuHeHud. OOmme crnocoObl MOTyYeHUs
MeTtasuioB. [I[puMeHeHne MeTajioB B OBITY M TEXHUKE
2.5 ['eHeTH4eckasi CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIISKALIIUX K PA3JIMYHBIM KJlaccaM
3 XUMUS ¥ )KU3HD
Ponp xumun B o0OecrieueHUH SKOJIOTUYECKOM, IHEPTETHYECKON M MUIIEBOM 0€30MacHOCTH,
3.1 pa3BUTUU MeOuUUHBL. [IoOHSATHE O Hay4YHBIX METOAAX IMO3HAHUS BEIIECTB M XUMHUYECKHX
peakuuii
[IpencraBienust 06 OOIMIMX HAYYHBIX MIPUHIIUIIAX MPOMBIIUIEHHOTO MOTYYSHHS BaKHEHIIHX
39 BemecTB. YeloBeK B MHpE BEIIECTB M MaTepUATIOB. BAKHEWUININE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMUKa, MaTepHallbl JJis
AJIEKTPOHHUKH, HAHOMATEPHUAJIbl, OPTAaHUUECKUE M MUHEPAbHBIE yI0OpESHUSI
XuMHST ¥ 3I0pOBBhE UYETIOBEKA: TPAaBWJIA HCIOJIB30BAaHUS JICKAPCTBEHHBIX TPEMapaToB,
3.3 mpaBmwiia 0E30MacHOTO HCIOJIb30BAaHUS TPENaparoB OBITOBOW XHMHH B IOBCEIHEBHOU

KHU3HU
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus. 10 knace. N'a6puemnsa O.C., Octpoymon W.I'., CnaakoB C.A. AKIIMOHEPHOE 00IIIECTBO
«M3narenscTBO «lIpocBemenune»
* Xumus. 11 kiace. 'abpuensa O.C., OctpoymoB WN.I'., CiankoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3nparenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI J1JIsA YYUTEJISA

* Xumus, 8 kimace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3nareascTBo
«IIpocBenieHne

* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AknuonepHoe obmiecTBo «M31arenbeTBo
«IpocBenieHne

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmuorexa [JOK

resh.edu.ru.
http://school-collection.edu.ru/
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