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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o XMMHH Ha YpOBHE CpeaHero odriero odOpasoBanus paspadborana Ha ocHoBe denepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpaszoBanuu B Poccuiickoii denepaunny», TpeOOBaHUI K pe3yiabTaTaM OCBOEHMs (enepaabHON 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro OO0ILEero
obopazoBanust (POIlI COO), mpexncraBieHHbIX B DenepaibHOM TOCYIAapCTBEHHOM oOpaszoBarensHoM crangapte COO, ¢ yuérom Konnenmuu
npenojaBaHus  yuyeOHoro mpeamera «XuMus» B o0pa3zoBaTelbHbIX opraHuzanusx Poccuiickoil @enepanum, pealn3yrolUX OCHOBHBIE
oOpa3zoBaTenbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTparerun pa3BuTHs BocnuTanus B Poccuiickoit @enepanun Ha nepuox ao 2025 roxa»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOZX0JI0B K pa3pabOTKe MPOTpaMMBbl 110 XUMHH, K ONPEACICHUIO OOIIEH cTpaTerni 00y4eHus, BOCIIUTAHNS U Pa3BUTUS 00ydaromuxcs
cpeactBamMu ydyeOHoro mpeamera «Xumus» s 10—11 ximaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIeNTyainbHble mosoxkeHuss I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJepIKaHMs, Pe3yIbTaTOB 00Y4YEHHsI U TPEOOBaHHI K YPOBHIO ITOJrOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, IOJIy4aeMO€ BBIMIYCKHUKAMH 00I1e00pa30BaTEIbHON OpraHu3aliy, SBISIETCS HEOTHEMJIEMOM YacThI0 HX
obpazoBaHHOCTH. OHO CIYXHUT 3aBEPUIAIONIAM 1TAllOM pEaTU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CHCTeME XMMHUYECKOro 00pa3oBaHMs. DTH LIEHHOCTH KacaloTCs MO3HAHUSA 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KYJIbTYpbl YEJIOBEKAa, a TAKXKE KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO M INPUPOAHON cpene. Peamusyercs xumumueckoe
oOpa3oBaHue OOy4aroOUIMXCS HAa YPOBHE CpPEAHEro oO0IIero oOpa3oBaHUsS CPEICTBAMHU y4eOHOro mpeameTa «XHUMHUA», COJEpKaHUE U MOCTPOCHHE
KOTOPOro OMpeaAC/ICHLI B MPOrpaMmMe 1o XuMum C y‘-IéTOM CHGHI/I(l)I/IKI/I HAayKH XHUMUH, e 3HauCHHSI B IIO3HAHUH npupoasl U B MaTepHaHLHOﬁ KU3HU
o0IIecTBa, a Takke ¢ y4éToM OOIIMX IIeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPETHEro o0IIero oopasoBaHus B
Poccuiickoit ®enepanuu.

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAeT 0COO0YI0 pOJb B COBPEMEHHOM IIMBUIN3AIMH, B CO3/JaHUN HOBOM 0a3bl MaTepHalbHON
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (DOPMHUpPOBAHHE PALMOHAIBHOTO HAyYHOTO MBIIUIEHHS, B CO3JaHHE IEJIOCTHOIO MPEACTAaBIECHUs 00
OKpY’KaloIlleM MHpe Kak O €AMHCTBE NPHUPOJBI U YelIOBeKa, KOTopoe (OpMHUPYETCs B XMMHUHM Ha OCHOBE MOHHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKpY>KaIoIllero MUpa, OCO3HAHMSI B3aUMOCBSI3U MEKTy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUSI.

TecHO B3aMMOJIEUCTBYS C JPYTMMHU €CTECTBEHHBIMH HAyKaMH, XHMHUS CTajla HEOTHEMJIEMON YacThi0O MHUPOBOW KYJIBTYPhI, HEOOXOIWMBIM
YCIOBUEM YCHEIIHOTO TPYyJAa U KM3HH KaXKJI0ro wieHa obmiectBa. CoBpeMeHHas XMMHUsSI KaK Hayka CO3UAaTeNbHas, KaKk HayKa BBICOKMX TE€XHOJIOTHIA
HalpaBjieHa Ha PENICHHE TI00ATbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CBHIPHEBOW, DHEPTETUUYECKOM, MUIIEBOW, DKOJIOTHUYECKOU
0€30MacCHOCTH U OXPAHbI 37J0POBbSI.

B cooTBeTcTBHM ¢ 00IIMME LEISIMHU U MIPUHIMIIAMU CPeHEro oluiero oopazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIit
YPOBEHb M3YYEHHsI) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOLIMXCS, HEOOXOIUMYIO MM JJIsl BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B U3Hb COLIMYMa, MPOJOJIKEHHs] 00pa30BaHUs B Pa3IUYHbIX 00JaCTSIX, HE CBA3AHHBIX
HEIMOCPEACTBEHHO C XUMUEH.



CocTaBngomuMy IpeaMeTa «XUMHUs» SIBISIIOTCS 0a30Bble Kypebl — «Oprannyeckas XuMus» U «O0111as 1 HeopraHuyeckass XMMHUs, OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHUH MO HEOPraHWYECKOH XUMHHU (C BKIIOUEHHEM 3HAHWHA U3
olmiet XuUMHM) M opraHuyeckoil xumuu. DopMmupoBaHHEe JAaHHOW CHCTEMBbl 3HAHUW MpPU M3YYEHHHM @peaMeTa o0ecredrBaeT BO3MOXKHOCTH
paccMOTpPEeHHs BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB U TEOPUI XMMHU.

Crtpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» u «OO0miast 1 HeopraHuueckas XuMus» chopMHUpoBaHa B MPOrpaMMe MO XMMHUHU Ha
OCHOBE CHCTEMHOT'O IMOAX0JIa K U3YUYEHHIO YUeOHOro MaTepuaia U 00yCIIOBJIEHA UCTOPHUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha ONpeAeTIEHHBIX
TEOpEeTUYEeCKNX YpoBHAX. Tak, B Kypce OpraHn4eckoil XMMUU BELIECTBA pacCMaTPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPHH CTPOCHMSI OPTaHU YECKHUX
COCIMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMHMYECKHX W AJIEKTPOHHBIX TPEACTaBICHUN O cTpoeHHH BemiecTB. CBeneHHs 00 M3y4aeMBIX B Kypce
BElIECTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOTHYECKH aKTHBHBIX COCAMHEHUN. B Kypce opraHndyeckoil XMMHH MOJYy4aroT
pa3BuTHE CQOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0O0miero oOpa3oBaHWs TIEPBOHAYAJBHBIE MPEICTABICHUA O XUMHUYECKOH CBS3H,
KJIacCU(UKALMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIIHH.

ITox HOBBIM YIJIOM 3peHHs B mpeaMeTe «XHUMus» 0a30BOT0 ypOBHs pacCMaTpUBACTCS M3yUEHHBIH HAa YpOBHE OCHOBHOI'O 00ILEro oOopa3zoBaHUs
TEOPETUYECKHI MaTeprall M (PaKTOIOTUYECKHIE CBEICHUS O BEIIECTBAX M XMMHUYECKON peakluu. Tak, B 4aCTHOCTH, B Kypce «O01mas 1 Heoprannaeckast
XUMHUsSD» 00y4aroIUMCs MIPEJOCTaBIAETCSI BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJINYECKOI0 3aKOHA € OOLIETEOPETHMUYECKUX M METOA0JIOTHYECKUX
MO3UIINH, TITy0XKe MOHITh NCTOPHUYECKOE N3MEHEHNE (PYHKITUI 3TOT0 3aKOHA — OT 0000IIaronIel 10 0OBACHSIONIEH 1 TPOrHO3UPYIOIIEH.

Enunast cucrema 3HaHUN O BaKHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHHM, CBOMCTBAX M NMPUMEHEHHH, a TAKKE O XUMUYECKUX PEaKLUAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs AomnoiHsaeTcs B Kypcax 10 u 11 kiaccoB anmemMeHTamMu cofep KaHMsl, UMEIOLIMMH KYJIbTYPOJIOTHYECKUI 1
MIPUKJIAIHON XapakTep. DTH 3HaHMs CLIOCOOCTBYIOT MOHMMAHUIO B3aMOCBSI3M XUMUU C APYTMMHU HayKaMU, pacKpbIBalOT €€ pojib B I03HABATEIbHON U
MPAKTUYECKON JEeSATETbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMS K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU U TMPAKTHUYECKUX
MPWIOKEHUH XUMHUH, MOMOTAIOT BBIMIYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IMpPOOJIEMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh HHPOPMALUIO M NPUMEHATh €€ Ul TONOJHEHHs 3HAHWH, pelleHHs WHTEJUIEKTYaJbHBIX M JKCHEPUMEHTaIbHbIX
HCCIIEIOBATENbCKUX 3a/1a4. B nenom conepxanue ydeOHOro npeamera «XuUMHsS» JAHHOTO YPOBHS M3Y4EHHs OPHEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00yJaroImuxcss MUPOBO33PEHUYECKONM OCHOBBI JJIsi MOHMUMaHUs (MIocOPCKUX HJeH, TaKuX Kak: MaTepualbHOE €IUHCTBO HEOPraHMYECKOro M
OpPraHUYECKOTr0 MHUpa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
peleHusl MPOTUBOPEUU MEXTy HOBBIMH (aKTaMH M TEOPETHUECKUMM MPEANOChUIKAMM, OCO3HAHHE POJIM XUMHUHM B PEHICHUH HKOJOTHUECKUX
pobJeM, a Takke MpodsieM cOepekeHHs YHEPreTHIECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX TEXHOJIOTMH U MaTepUaOB.

B 1utane pemienust 3aad BOCIIUTAHUSA, PA3BUTHS U COLMATU3AIMH O0yYarOMIUXCsS MPUHATHIE POTPaMMON MO0 XMMHUU TOAXO/IbI K OMPEIeICHHIO
COJIep’KaHusl U MOCTPOCHHUS IMpeIMeTa MpelycMaTpuBaloT (HOpPMHUpPOBAHHE YHUBEPCATbHBIX y4EOHBIX JEHCTBUM, MMEIOMIMX 0a30BO€ 3HAYEHHUE IS
Pa3NUYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs NpoOieM, MOUCKa, aHajau3a M 00pabOTKM MHPOpPMAlUU, HEOOXOAMMBIX ISl MPUOOPETEHHS ONbITa
MIPAKTUYECKON U UCCIIEA0BATENIBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITIO3HAHUM XUMHH.



B mpaktuke mpenojaBaHus XMMUW KaKk Ha ypOBHE OCHOBHOTO 0OIIero odpa3oBaHHs, TaK U Ha YPOBHE cpeaHero obmiero oOpa3oBaHWs, MPHU
OTIpeICTICHUH CO/ICPIKATEIHHOM XapaKTEPUCTUKH TeJIel H3yueHUs MPeAMETa HAMPaBICHHEM NIEPBOCTENICHHONW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS
(dbopMHpOBaHHE OCHOB XMMHYECKOW HAYKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOH JCSITEIbHOCTH YEIOBEKa M KaK OJHOTO U3
KOMITIOHEHTOB MHpOBOfI KYJbTYPBHI. C MCTOHHHGCKOﬁ TOYKH 3PCHUA TaKou moaxoa K OHIpCACICHUIO ueﬂef/{ HU3YUCHUA MPEAMCTA SABJISICTCS BIIOJIHEC
OIpaBIaHHBIM.

CornacHo JaHHOH TOYKE 3pEHUS TTIAaBHBIMU LIETSIMU U3YUEHHS ITpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIFOTCA:

(dbopMHpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUH KaK BaKHEUIIEW COCTABIISIONICH €CTECTBEHHO-HAyYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOIA
JICKAT KIIFOYCBBIC ITOHATHA, q)YHZ[aMeHTaHBHBIC 3aKOHbI U TCOpHUU XHMMHHU, OCBOCHUC sA3bIKA HAYKH, YCBOCHHWC U IMOHUMAHUC CYHIHOCTU HOCTYIIHBIX
0000111eHU T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPHEH UX PA3BUTHUS M CTAHOBJICHUS,

(bOpMI/IpOBaHI/Ie U Pa3sBUTUC HpeI[CTaBJ'IeHI/If/'I O HAy4YHbIX MCTOAAX IIO3HAHUA BCIICCTB U XHUMHYCCKUX peaKHHfI, H€06XOI[I/IMI)IX JJIS
NpUOOPETEHUS] YMEHUN OPHEHTUPOBATHCS B MHUPE BEIIECTB M XMMUYECCKHX SIBIICHHUM, UMCIONIUX MECTO B MPUPOJIC, B MPAKTUYECCKON U TMOBCEIHEBHOU
JKU3HHU;

pa3BUTHE YMEHHWI W CIIOCOOOB JIEATEIILHOCTH, CBSA3aHHBIX C HAOIIOJICHUEM U OOBSCHCHHEM XHUMHUECKOTO AIKCIICPUMEHTA, COOIIOICHUEM
npaBujI 6€30MacHOro OOpaIleHUsI C BEIIeCTBaMHU.

Hapsiny ¢ atum, copeprkarenpHas XapakTepUCTHKA LENe U 3a7a9 U3y4eHUs NIpeaMeTa B IPOrpaMMe 110 XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBUM C HOBBIMHM IIPUOPUTETAMHU B CHUCTEME CpeAHero oouiero oopasopanusi. Ceroans B MPenojaBaHUM XUMUH B OOJbIIEH CTENeHH OTAaETCs
MPENNOYTEHNE MPAKTUYECKOW KOMIIOHEHTE COJEep’KaHUsl OOY4YEeHMs, OpPUEHTHUPOBAHHOM Ha MOJrOTOBKY BBIMYCKHHMKA 0O0IIe00pa3oBaTeaIbHOM
OpraHu3aliy, BJIa/ICIOLIEr0 He HA0OpOM 3HaHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOT'O MOJYYEHUs 3HaHUN
Y IPUMEHEHUS UX B PEAIBHON KU3HHU IS PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ aTHM IpU U3YUCHUU IPCIMETA «XHUMUS JAOMUHHPYIOIICC 3HAUCHUC HpI/I06p6TaIOT TaKHuC ICJIU U 3aJa4u, KaK:

ajarnTanus 06yqa101111/1x051 K YCJIOBHAM JUHAMHUYHO Pa3BUBAKOLICTOCA MHpPaA, (I)OpMI/IpOBaHI/Ie HHTCJUICKTYAJIbHO pa3BI/ITOI>’I JIMYHOCTH, TOTOBOH K
CaM006pa3OBaHI/IIO, COTPYAHUYECCTBY, CaAMOCTOATCIIbBHOMY IPHUHATHUIO T'PaAMOTHBIX peIIICHI/Iﬁ B KOHKPCTHBIX JXHW3HCHHBIX CHUTyallUAX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

(bOpMI/IpOBaHI/IC y 06yqa101m/1xc;1 KJIFOYECBbBIX HABBIKOB (KJ'IIO‘-ICBBIX KOMHCTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUC JIA PA3JIMYHBIX BUI0B
ACATCIIbBHOCTU: PCHICHUA HpO6JICM, IIOMCKa, aHajiu3a " 06p3.60TKI/I HH(bOpMaHHH, HCOGXOJII/IMLIX JJIA HpI/IO6pCTeHI/I${ OIlbITa ACATCIIBHOCTHU, KOTOpas
3aHUMACT BAXXHOC MECTO B IIO3HAHHHW XWMHH, a TAKXKC JId OICHKH C MMO3UIINI AKOJOTHYECKON 0e30macHOCTH XapakTepa BJIMAHHA BCHICCTB U
XUMHUYCCKUX MMPOLCCCOB HA OPraHU3M YCJIOBCKA U IPUPOAHYIO CPEAY,



PAa3BUTHUC IIO3HABATCIBbHBIX HMHTCPECOB, HHTCIJICKTYAJIbHBIX H TBOPYCCKUX CITIOCOOHOCTEH 06yan-OHII/IXCHZ CITOCOOHOCTH CaMOCTOSITEIBLHO
HpHOGpeTaTB HOBBIC 3HAHUA 110 XMMHHU B COOTBETCTBHUH C )KN3HCHHBIMU HOTpe6HOCT$IMI/I, HCIIOJIL30BaTh COBPCMCHHLIC HH(pOpMaIII/IOHHLIG TCXHOJIOI'MH
JJIA IIOMCKa M aHaJIi3a yqeGHofI n HaquO'HOHYHHpHOﬁ I/IH(bOpMaI_[I/II/I XUMHUYCCKOT'O COACPIKAHUA,

(hopMUpOBaHHE W PA3BUTHE y OO0YUYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHUS, HAOIIOIaTeIIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, IIPU MJIAHUPOBAHUH U ITPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHKE y O0ydarommxcs yoek1IEHHOCTH B TYMaHUCTUYECKON HANPABICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUHU III00AIBHBIX MpoOdiIeM
PalMOHAIBLHOIO IPUPOIONOIb30BAHUS, TONIOJIHEHHS SHEPIETUUYECKUX PECYPCOB U COXPAHEHUS MPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXKHOr0 OTHOUICHHS] K MPHUPOJE U CBOEMY 3/J0POBbIO, a TaKKe IMPUOOPETEHHUs ONbITa UCIOJIb30BAaHUS MOJYYEHHBIX 3HAHUN I MPUHATHS
IPaMOTHBIX PELICHU B CUTYalLUsAX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSMU.

B yueOnoM miane cpennero obiero oOpazoBanus npeamMeT «XuMus» 0a30BOr0 YpOBHSI BXOAUT B COCTaB MpeAMEeTHOM obnactu «EcTtecTBeHHO-
HAy4YHBIE TTPEIMETHI.

OO6miee uncao YacoB, OTBEAEHHBIX ISl M3YYCHHS] XUMHUH, Ha 0a30BOM YPOBHE CpeliHero obmiero oopazoBanusi, cocrapiseT 68 yacos: B 10 kiacce
— 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezenmo).

COJAEP/KAHUE OBYYEHUA
10 KTACC OPTAHUYECKASA XUMUA

TCOPCTI/I‘ICCKHQ OCHOBBI OpFaHI/I'{eCKOﬁ XUMHUH

[Ipeamer OpraHUYEeCKON XUMUU: eé BO3HMKHOBEHUE, pa3BuTHe u 3HAYCHHE
B MOJYYEHMM HOBBIX BEIIECTB M MaTepUaloB. Teopus CTpOEHUs OpraHudeckux coeauHeHuid A. M. bytnepoBa, €€ OCHOBHBIE IOJOXEHHUS.
CrpykrypHble (OpMYIIbI OpraHMYECKUX BELIECTB. ['oMosorus, nzomepus. XUMHYECKasi CBSI3b B OPraHUYECKUX COSAUMHEHUSX — OJAMHAPHBIE U KPATHBIE
CBSA3HU.

[IpencraBienne o KiIacCH(PUKAIMU OPTaHUYECKUX BemlecTB. HOMEHKIaTypa OpraHMYECKUX COSAMHEHUN (CHCTeMaThyecKas) U TPUBUAIbHBIE
Ha3BaHUS BAXKHEHUIIMX MPEACTABUTENICH KIIACCOB OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIC METOIBI U3YUCHUS BEIISCTB M MX MPEBPAIICHUN: 03HAKOMIICHHE C 06p33LIaMI/I OpTraHHU4YCCKUX BCHICCTB U MAaTCpUAJIaMH Ha
HUX OCHOBE, MOACITUPOBAHHWEC MOJICKYJI OpPTraHNUYCCKUX BECIICCTB, Ha6J'[IO,ZIeHI/Ie U OInHUCaHHUE JCMOHCTPALIMOHHBIX OIIBITOB II0 IMMPEBPAICHUIO
OpraHn4YCeCKUX BCIICCTB IIPU HArpC€BaHUU (HHaBJICHI/Ie, OGYTHI/IBaHI/Ie u FOpCHI/IC).




Yraesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHH pia. MeTaH W 3TaH — NPOCTEHIINE NPEACTaBUTENN aJKAaHOB: (PU3UYECKUE U XUMHUYECKHUE
CBOMCTBA (peaKLMU 3aMEILEHHs] ¥ TOPEHUs ), HAXOKACHUE B IPUPOJIE, TOJIy4YCHHE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUH psii. DTUIICH U MPONUJIEH — NPOCTeHIIne MPeJCTaBUTENN AJIKEHOB: (PU3UUYECKHEe U XMMHUUYECKHE
CBOMCTBA (pEaKIMK TMAPUPOBAHNS, TAIOTEHUPOBAHUS, THAPATALUN, OKUCICHUS U MTOJIMMEPHU3ALIUN ), IOJyYEHUE U IPUMEHEHHE.

Anxaguensl: Oyraawen-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIIME XWMHUYECKHE CBOWCTBa (peakius mnosmmMepusanuu). [lomydenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKHHN psl. ALIETUIEH — MPOCTEUINNNA TPEICTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE,
(bu3nyecKkre U XUMUYECKHE CBOMCTBA (peakluy THIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

ApeHBI. benzon: CoCTaB, CTPOCHHC, (1)1/131/1%01(1/16 U XHMHUYECKHE CBOMCTBA (peaKHI/II/I raJIorCHUpPOBAHUA U HI/ITpOBaHI/ISI), IOJIYYCHHUEC U
IMPUMCHCHUC. TOJZyOJZ.' cocmas, cmpoenue, ¢M3MV€CKL£€ U XUMUyeckue Cceoucmaed (peam;uu 2ANl0CeHUPOBAHUA U HMmPOGClHM}l), noJjiydeHue u
npumeHerue. TOKCUYHOCTH dpPCHOB. I'eneTnyeckas CBA3b MCKAY YIIJICBOAOPOAAMHU, IPUHAMJICIKAINNUMHU K PA3JIMIHBIM KJIACCaAM.

[TpupoHbIe MCTOUYHUKH YriaeBoAopoAoB. IIpupoanslii ra3 u nomyrHele HedTsHbIE ra3bl. HedTh n e€ nmpoucxoxaenue. CrocoObl nepepaboTKu
He(TU: NEPEroHKa, KPEKUHT (TepMUYECKUH, KaTaIuTU4YecKuil), nuponus. IlpoaykTel nepepaboTku He(TH, X NPUMEHEHHUE B NMPOMBIIIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKCIEPUMEHTATBHBIC METO/IbI M3YYCHHI BEIIECTB U MX MPEBPAIICHUN: O3HAKOMJICHHE C 00pa3llaMH TIACTMACC, KAy4yKOB U PE3UHBI, KOJIJIEKIIUU
«Hed1b» 1 «YT0mb», MOJETUPOBAHHE MOJIEKYI YTIEBOIOPOAOB U TAIOT€HONMPOU3BOIHBIX, MPOBEACHNE MPAKTUYSCKOM pabOThI: OTyYEHHE dTUIICHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1a4u.

Boruncnenus no ypaBHeHHI0 XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIINHN).

Kucnopoacoaepxanye oprannyeckune coeinHeHus!
[IpenenbHBIC OTHOATOMHBIE CTUPTHL. METaHON M ATAHOM: CTPOCHHE, (PU3NIECKHNE U XUMUYECKHE CBOWCTBA (PEAKIMU C aKTUBHBIMU METaJJIAMU,

raJJorcHoBoOJA0poaaMu, FOpeHI/Ie), IMPUMCHCHUC. BOI{OpO,[[HBIe CBA3U MCKAY MOJICKYJIaMU CHHPTOB. I[eﬁCTBHe MCTAHOJIa W 3TAaHOJIa HAa OPraHU3M
YCIO0BCKaA.



MHoOroatoMHbl€ CIUPTHL. DTUIICHTIUKONb U TIUIEPUH: CTPOEHHUE, (PU3MYECKHME W XUMHUYECKHE CBOWCTBa (B3aMMOJCICTBHE CO IIETOYHBIMU
MeTaJUlaMH, KaUeCTBEHHAsl peakllvsi Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M yenoBeka. [[pumeHenue rimiepruta u STUICHTJIUKOJIS.

®deHo: CTpOoeHHE MOJIEKYJIbI, PU3nYecKre U XuMruueckue cBoiicTBa. TokcuuHocTs deHona. [Ipumenenue denomna.

AJ'IBI[eFI/II[BI W KenioHbdl. CDOpMaJ'IBI[eI‘I/II[, ancTajabACruj: CTPOCHUC, (1)H3HLICCKI/IC M XHMHYECKHE CBOMCTBaA (peaKI_II/II/I OKHCJICHHA H
BOCCTAaHOBJICHH A, KAYCCTBCHHBIC peaKL[I/II/I), MOJIYYCHHEC U IIPUMCHCHHUC.

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCYCHas KHCJIOTBI: CTpOEHHE, (hU3MYECKHEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, o0ImIMeE JUIs KJIacca KMCIIOT, peakLus dTepupuKanun), nojsydyeHue u npuMenenre. CreapuHoBasi U OJIEMHOBAasE KMCIOThI KaK MpPeACTaBUTEIN
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE AEHCTBUE.

Crnoxuble 3hupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus ciaoxHbix 3¢upoB. Xupsl. ['maponus xupos. IlpuMenenue Xupos.
buosiornueckas poJib JKHpPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKalLUs YIieBOJ0B (MOHO-, M- U Monucaxapu/sl). [oko3a — npocreiimmii MOHOCaxapu1: 0COOEHHOCTH CTPOCHMUS
MOJIEKYIIbI, (PM3HUECKHe U XUMUYECKUE CBOMCTBa (B3auMmoseicTBue ¢ ruapokcuaoM meau(ll), okucnenne ammuaunbiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XKICHHE B IPUPOJIE, TpUMEHEeHHe, Ononornueckas poib. @orocunre3. Opykro3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemmono3a kak nmpupojaHble noiuMmepbl. CTpoeHHME Kpaxmaia U Leulrosio3bl. Du3nueckre M XUMHUYECKHE CBOMCTBa Kpaxmana
(TMaponu3, KaueCcTBEHHAs PEaKIIHsI C HOJIOM).

OKClIepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U UX NPEBPALEHUH: MPOBEIEHUE, HAOII0IEHNE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB!
TOpPEHUE CIUPTOB, KAYECTBEHHBbIE pEaKIUH OJHOATOMHBIX CIHUPTOB (OKUCIeHHe »JTaHosna okcugoM wmeau(Il)), MHOroaroMHbBIX CHHUPTOB
(B3aumopelictBue ruuepuHa c¢ ruapokcuaom Menu(ll)), ampaernzoB (okucieHHME aMMHUAYHBIM pacTBOpOM okcuja cepebOpa(l) m ruapoxcuaoMm
menu(Il), B3aumonelicTBre KpaxMaia ¢ H0JI0M), POBEICHUE MPAKTUYECKON paboThl: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3aj1aun.

Bbruucnenus mo ypaBHeHMIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEUIECTBA MM MPOAYKTA PEAKIMU MO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIIUH).

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKuC COCAUHCHU .

AMUHOKHUCIIOTHI KaK amM(OTepHble OpraHuyeckue coequHeHus. dusnueckne U XMMHYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMeEpe TIUIMHA).
Bbrnonornueckoe 3HaueHre aMHHOKHUCIOT. [lenTumab!.



benku xak mpupojHbIe BHICOKOMOJEKYIspHbIE coeArHeHus. [lepBuyHas, BTOpuyHas U TPETHUYHAs CTPYKTypa OelkoB. XHUMHUYECKHUE CBOMCTBA
O€JIKOB: THAPOJIN3, JeHATYpalHs, KaYeCTBEHHBIC PEAKIIH HA OCJIKH.

OKCIIepUMEHTAIbHBIC METOJIbl M3YYCHUS BEIICCTB M WX IMPEBPAIICHUHN: HAOIIOJCHHE W OIMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIUs
OEIKOB NIPH HAarPEBAHUU, [IBETHBIC PEAKIIMH OCIIKOB.

BLICOKOMOJ’[eKyJ'[ﬂpHLIe COCANHCHUHA

OCHOBHBIE TIOHATHS XUMHUHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEAHSSA
MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPHU3aLis U IIOJTMKOHICH AL,

3KCH€DI/IM€HTEL]II)HI)I€ METOJABI M3YYCHHUSA BCIICCTB U UX HDGBDameHHﬁI O3HAKOMJICHHUEC C 06pa3uaMI/1 MMPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH,
IracTMacc, KayudyKoB.

MeXnpeIMETHBIC CBSI3U.

PeaJ'II/ISaI_II/ISI MCXKITPCAMCTHBIX CBs3CH IIpu U3y4CHUU OpFaHI/I‘ICCKOﬁ xumuu B 10 xmacce OCYHICCTBJIACTCA YCPE3 HCIIOJIb30BAHHUEC KaK O6H_II/IX
CCTCCTBCHHO-HAYYHBIX HOHHTI/IfI, TaK 1 HOH)ITI/II?I, SABJIAIOIHUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O UKJIA.

O6IJ_II/IG C€CTCCTBCHHO-HAYYHBIC IOHATHUA: SIBJICHUC, Hay‘lHBIfI CI)aKT, THUIIOTE34a, 3aKOH, TCOPUA, aHAJIN3, CUHTC3, KHaCCH(bHKaHHH, NEpUOANYIHOCTD,
H&6HIO}I€HI/IG, HU3MEPCHUE, SKCIICPUMCHT, MOACITIUPOBAHUC.

dusnka: Marepus, dHEPrus, Macca, aToM, DJIEKTPOH, MOJIEKYJa, SHEPreTHUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BelIecTBa, (PU3NUECKHe BETUYNHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouochepa, oOMeH BellecTB B OpraHu3Me, (GOTOCHHTE3, OMOJIOTHYECKH aKTHBHbIE BellecTBa (OENKH, YIIIeBOBbI,
KUPBI, PepMEHTHI).

Feorpa(bm[: MHHCPAJIbI, TOPHBIC TTIOPOABLI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHomorus: MMUIICBBIC MPOAYKTBI, OCHOBBI PAIUOHAJIILHOTO IMUTAHUA, MOKOMIHUEC CPCACTBA, JICKAPCTBCHHBLIC W KOCMETHYCCKUC IIPCIapaThl,
MaTepuraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA



Teopeanecxne OCHOBBI XMMHUH

XuMuyeckuit 3meMeHT. AToM. Sapo aToMa, H30TOMBL. DICKTPOHHAS 000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-,
p-, d- snementbl. OCOOEHHOCTH pacHpeieieHUs] JICKTPOHOB MO OpOHMTANSAM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHAS
KOH(HTrypamnus aTOMOB.

Ilepuognueckuit 3akoH u Ilepuoguueckas cuctema xumuueckux dinemeHToB J[. . MenpneneeBa. CBsA3b INEPUOJUMYECKOIO 3aKOHA H
[Tepuonuueckoit cucteMbl Xxumudeckux snemMeHToB . U. MenaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEMIECTB IO TPYMIaM U NepuoaaM. 3HaUYCHUE MEePHOIUIECKOro 3aKOHa B
Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHMUYECKass CBA3b. BUIbl XMMHUECKOM CBsA3M (KOBaJECHTHAs HEMOJSpPHAs M MOJSApHAs, MOHHAs, METaJUIM4yecKasi).
MexaHu3mbl  00pa30BaHUS KOBAJCHTHOW XHMMHYECKOH CBs3M (OOMEHHBI W JOHOPHO-aKUENTOpPHBIA). Bomopomnas cBsizb. BaneHTHOCTB.
OneKTpooTpuUATENbHOCTh. CTeNeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. THUMBI KPUCTANIMYECKUX PEHIETOK.
3aBHUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAILTUIECKON PEIIETKY.

ITonstue o AUCIICPCHBIX CUCTCMAX. HcTtuHHBIC M KOJIJIOUIHBIC PacCTBOPBLI. MaccoBas 1o BellecTsa B pacTBOpC.

KHaCCI/Iq)I/IKaI_II/IH HCOPTraHNYCCKUX CO€IUHEHMH. HOMCHKHaTypa HCOPTraHUYCCKUX BCHICCTB. I'eneTnueckas CBA3b HCOpPTraHNU4YCCKUX BCUICCTB,
IMpUHAJIC)KAIINX K Pa3JIMYHBIM Kj1aCcCaM.

XumMuueckas peaKnus. KJ'IaCCI/I(l)I/IKaL[I/IH XUMHYCCKHUX peaKLII/II\/’I B HeOpFaHquCKOﬁ u OpraHH‘leCKOP’I XAMUH. 3aKOH COXpPAaHCHUSA MACChl BCIICCTB,
3aKOH COXpPaHCHUA U MPEBPALICHUA SOHCPTUHU MTPHU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3iu4HbIX (pakTopoB. OOpaTMMble peaknuu. XUMHUYeckoe paBHOBecue. DakTopbl, BIUAIONINE Ha
COCTOsIHHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [llarense.

3J'ICKTpO.III/ITI/I‘-ICCKa$I Jucconuranms. CunbHbIC U cl1a0ble OJICKTPOJIUTHI. Cpeﬂa BOIOHBIX paCTBOPOB BCIICCTB: KHUCJIAsd, HCﬁTpaHBHaH, oIeja0o4Hasl.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. DKCIEPUMEHTAIbHbIE METOJIbl U3YYEHHUs BEIIECTB M UX MPEBpAllleHUuN: AEeMOHCTpalus TaOJHIl
«Ilepuonnyeckas cucrema xumudeckux »siemeHtoB JI. W. MenneneeBay, wu3ydeHHE MoJeNed KPUCTALUIMYECKUX PEHIETOK, HaO0IeHUe
U ONHMCaHHE JIEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHAA BOJOPOJAA B MPHUCYTCTBUHM KaTalu3aTopa, ONpeAeseHHe CPe.Ibl
pPacTBOPOB BEILIECTB C IOMOIIBI0 YHHBEPCAJIBHOIO HHAWKATOpAa, pPEaKIMH HOHHOrOo OOMEHa), MpOoBelIeHHE INpakTHUecKol paboTel «BiusHue
pa3IMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINM.




Pacuérnble 3amaun. Pacu€rsl mo ypaBHEHUSM XMMHUYECKUX PEAKIHil, B TOM 4YHCJIE€ TEPMOXUMHYECKHE PACUETHI, pacu€Thl C MCMHOJIb30BaHUEM
MOHSTHUS «MACCOBAast J0JIsl BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. [Tonoxkenne nemetaymioB B Ilepuommdeckoit cucreme xumuueckux diemeHToB JI. M. MenpaeneeBa 1 OCOOCHHOCTH CTPOCHHS
aToMoB. Du3NYecKre CBOMCTBA HEMETANIOB. AJUTOTPOIKS HEMETAIIOB (Ha IMpUMEpe KUCIOpoaa, cepbl, Gpocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXHEUIIUX HEMETAJIOB (TaJlOTEHOB, Cepbl, a3oTa, ¢ocdopa, yriepona M KpeMHHUS) U UX COCIUHEHUN (OKCHIOB,
KHCIIOPOJICOICPIKAIUX KUCIIOT, BOAOPOIHBIX COSIMHEHHUIA).

[IpuMeHeHNne BA)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Metamnel. [lonoxenne wMeraimoB B Ilepmoamueckoit cucrteme xumudeckux snemeHToB JI. WM. MennmeneeBa. OCOOEHHOCTH CTPOCHHS
ANEKTPOHHBIX 000JI0UeK aToMOB MeTauioB. Obmue (usndeckue cBoicTBa MeTaioB. CIUIaBbl METAJUIOB. DIEKTPOXUMHUYECKHM psll HANpsHKEHUH
METAJLIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAIIOB (HATPU, KAJIUW, KaJIbIIUM, MarHui, aIIOMAHUN, TUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

O6mue cnocoObl monydeHus: MeTauioB. [I[pruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIepUMEHTAILHBIE METOJIbI M3YYEHHs BEUIECTB U UX MPEBPAICHHN: W3yYeHHE KOJUIeKINHU «MeTalibl U CIIaBbl», 00pa3lloB HEMETAIIOB,

pPEIICHUC SKCHICPUMCHTAJIBHBIX 3aaa4, Ha6J'IIOI[eHI/I€ U ONUCAHUC AJCMOHCTPAIMOHHBIX H na60paT0pme OIIBITOB (BSaI/IMOZ[CI\/JICTBI/Ie rHApOKCHUaa
AIIOMUHUA C paCTBOpaMU KUCIIOT U H_ICJ'IOLIGI\;I, KauCCTBCHHBIC PCAKIIMN HA KaTHOHDbI MeTaJ'IJ'IOB).

PacuérHble 3aj1aun.

Pacuérbl macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOUIMX B PEaKIUU
BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJJHO U3 BELECTB UMEET IPUMECH.

XUMHUA U )KH3HD

Ponp xuMum B o0OecrieueHun 3KOJ10FI/I‘{CCKOI>'I, 3HepI‘eTI/I‘-IeCKOI\/’I U MMUILEBOMU 6C3OHaCHOCTI/I, Pa3BUTHU MCIOULIUHBI. ITonsatue o HAayY4YHBIX MCTOHAaX
IIO3HAaHUs BEIICCTB U XUMHYCCKHNX peaKHI/If/'I.

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IPpUHIOHUIIAX ITPOMBIIIJIICHHOI'O ITOJYUCHUA BaKHEUIIINX BEIIECTB.



UYenoBek B MUpPE BEILIECTB U MAaTEpUAJIOB: Ba)KHEHIIINE CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIIMOHHbIE MaTepuaibl, KPaCKu, CTEKIJIO, KEpaMHUKa,
MaTepUabl IJIs YIEKTPOHUKH, HAHOMATEPHAJIbl, OPTAHUYECKHUE M MHHEPAIbHBIE YI0OPECHHUS.

XUMHUsL U 3J0pPOBbE YeJIOBEKa: IpaBHJa HWCIOJIb30BAaHUS JICKAPCTBCHHBIX IPENapaToB, IpaBHiia OC30MACHOIO HCIOJb30BAHUS IPEHapaToB
OBITOBOM XUMHUHA

B HOBCCI[HCBHOf/i KH3HHU.

MexnpeIMETHEIC CBS3H.

Peanmaul/m MCKIIPECIMETHBIX CBsA3CH IIpU U3YyYCHHUU O6H.[€I‘/'I n HCOpFaHquCKOﬁ xumuu B 11 kiacce OCYHICCTBIIACTCA UEPE3 NCIIO0JIBb30BaAHHUEC KaK
O6IIII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOH?[THfI, ABJIAOIINUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMCETOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.

O6H_II/Ie C€CTCCTBCHHO-HAYYHBIC IIOHATHUA: Hay‘IHHﬁ (baKT, TUIoTe3a, 3aKOH, TCOpH:A, aHaJIN3, CHHTC3, KJ'IaCCI/I(bI/IKaI_II/ISI, MNEPUOAUIHOCTD,
Ha6JIIOII€HI/I€, OKCICPUMCHT, MOACIUPOBAHUEC, USMCPCHUC, SABJICHUC.

®u3Mka: Marepusi, YHEPrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, NOH, U30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, YHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PM3NYECKHE BETMUMHBI U €AMHULBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, buocdepa, MaKpo- ¥ MUKPOJIEMEHThI, BATAMHHBI, 0OMEH BEILLIECTB B OpPraHU3ME.

I'eorpadus: MuHepasbl, FTOpHbIE IOPOJIbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMUYeCcKasi MPOMBIIIIIEHHOCTh, METAJLTypIHsl, MPOM3BOACTBO CTPOUTENBHBIX MAaTEPUAIIOB, CEIbCKOX03I1CTBEHHOE TPOU3BO/ICTBO,
MUIIEBasi MPOMBIIIEHHOCTb, (papMaleBTHUeCKasi MPOMBIIIIEHHOCTb, TPOU3BOICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX

MaTepHraIoB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTECXHOJIOTHH.

[UNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOITPAMMBI 110 XUMHWU HA BA30OBOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yjabTaTaM OCBOEHHUS OOy4YaloOIMMUCS HpPOrpaMM cpenHero ooduiero oOpa3zoBaHUS (JIMYHOCTHBIM,

METaInpeIMETHBIM M NpeIMeTHbIM). HaydHo-MeTonndeckoil OCHOBOM AJisi pa3paOOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrPaMM CPEIHEro
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-ESTETbHOCTHBINA MOAXO.



B cooTBeTcTBUU C CHCTEMHO-AESATENHOCTHBIM MOJXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeaMeTa «XHUMHUS» Ha YpOBHE
CpeaHero o0Iero o0pa3oBaHusl BBIIEICHBI CIEIYIONIINE COCTABISIOIINE:

OCO3HAHHUC 06y‘IaIOHII/IMI/IC$I pOCCHfICKOfI Fpa)I(,HaHCKOﬁ UACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaAMOCTOATCIBHOCTH U
CaMOOIPCACICHUTO,

HaJIn4yue MOTHBAIIUHU K 06y‘I€HI/IIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPECHHUX yOSKICHUN JIMYHOCTH HA OCHOBE KJTFOUEBBIX [EHHOCTEW M MCTOPUYECKUX TPaaUIuil 0a30BOI HAyKu
XUMHUH;

TFOTOBHOCTb M CIIOCOOHOCTH 06yan01uchs{ PYKOBOJCTBOBATLCA B CBOCH ACATCIBHOCTH LHECHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, IMPUCYHIUMU
HCHOCTHOﬁ CUCTCMEC XHUMHUYCCKOI'O O6pa3OBaHI/I${;

HaJIM4YHC IMPaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh eI U CTPOUTD KU3HCHHBIC I1JIAHbI.

JInuHOCTHBIE pe3yiibTaTbl OCBOCHUS IIPEAMCTA «XUMHUS» TOCTUTAIOTCS B SIMHCTBE yqe6H0171 U1 BOCHHUTATEIBHOM JIEATEIHLHOCTH B COOTBETCTBHUU C
T'YMaHHUCTHUYCCKUMHU, COHUOKYJIbTYPHBIMHA, 1YXOBHO-HPAaBCTBCHHBIMU NCHHOCTAMMA WU HUJICaJIaMU pOCCI/If/'ICKOI“O TpaXJ1aHCKOI'0O O6H1€CTBa, IMPUHATBIMHA B
O6H.[CCTB6 HOpMaMu MW IIpaBUJIaMH I1OBCIACHMUA, CHOCO6CTBYI-OH_[I/IMI/I nmpouceccaM CaMOIIO3HAHHA, CaMOPA3BUTHA KW HPABCTBCHHOI'O CTAHOBJICHUS

JUYHOCTH 00YYarOIIUXCsl.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaXKaIOT COPMUPOBAHHOCTH OIBITA MO3HABATEIHHON U IPAKTHUECKON JAESITebHOCTH
00yJaronuxcs Mo peain3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIC B YACTH:

1) rpazkIaHCKOro BOCHUTAHUS. OCO3HAHMS OOYYAIONIMMHUCS CBOMX KOHCTHTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBaXKCHHS K 3aKOHY WU
IIPABOIIOPAIKY;

NpEACTABJIICHUSA O COMUAJIBHBIX HOPMAX U MpaBUJIaX MEKIINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBC,

TOTOBHOCTA K COBMECTHOH TBOp‘—ICCKOﬁ ACATCIIBHOCTU IIPpHU CO3JJaHUU y‘Ie6HI)IX IMPOCKTOB, PCIICHHUU y‘-Ie6HI)IX W TIO3HABATCJIBHBIX 3aaad,
BBIITOJIHCHUU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JOTHMKY M apryMEHTHI JPYTrUX MpPU aHAIU3€ DPA3IUYHBIX BUIOB Y4eOHOI
NeSATeIIbHOCTH;

2) IATPHOTHYECKOT0 BOCIUTAHMUSI: [IEHHOCTHOTO OTHOIICHHS K HCTOPHYECKOMY M HAYYHOMY HACJICHIO OTEYECTBEHHON XUMHUHU;



YBaXXCHUA K IPOLCCCY TBOPUCCTBA B obnactu TCOpHUU WU MNPAKTUYCCKOTO MPUMCHCHUSA XUMHH, OCO3HAHUA TOI'O, YTO AOCTHUXKCHHUA HAYKH CCTb
pe3yabTaT JJIMTCIbHBIX HaGJIIOI[GHI/If/'I, KPOIIOTJIUBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘léHHX " MMPAKTUKOB;

HWHTEpeca W IO3HABATEIbHBIX MOTHMBOB B TOJIYYCHHH W IOCJICAYIOIIEM aHaM3e WH(OpPMAIMKU O TEpPEeAOBBIX JIOCTHKEHUSX COBPEMEHHOM
OTECUYECTBEHHOM XHMMUU;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUSA: HPABCTBCHHOI'O CO3HAHU A, STUYCCKOI'O IMTOBCACHUS,

CIIOCOOHOCTHU OLICHUBATb CUTyaluu, CBA3aHHBIC C XUMHUYCCKHUMHU SBJICHUAMU,
" IPpYUHUMAaTb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACh Ha MOPaJIbHO-HPaBCTBECHHBIC HOPMbI U ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IMMOCTYIIKH CBOUX TOB&pHHIGfI C HOBI/IIII/Iﬁ HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO3HAHUC HOCJIGI{CTBPIIZ
9TUX IMOCTYIIKOB;

4) hopMupoBaHHUS KYJbTYPbI 310POBbsi: IOHUMAaHHsI IICHHOCTEH 370pOBOT0 M 0€30IacHOr0 00pasa JKU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

coOIIOIeHHS TTPaBUII 0€301acHOTO OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOH JIEATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBWJ WHAWBUYATFHOTO M KOJIJIEKTUBHOTO OE30MAaCHOTO MOBEJICHUSI B CUTYAIIMSIX, YTPOXKAIOIMIMX 3I0POBBI0 U KU3HU
JTIOJICH

OCO3HAaHUs MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUs);

5) Tpy10BOr0 BOCHHMTAHHUS: KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIICIOBATEILCKONW JEATEIBHOCTH, OOIMIECTBEHHO TOJIE3HOM,
TBOPYECKOH M APYTUX BUJAX JIESITEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILIEHUU IPAKTHUUECKUX 3aJa4 COLMaIbHON HAIpPaBIE€HHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);
MHTEpeca K MPaKTHYECKOMY H3YUeHHIO PO eccHil pa3IMyHOro poja, B TOM YKCIIEe Ha OCHOBE MPHUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;
YBaXXEHUS K TPYAY, JIOJAM TPYJa U pe3yJIbTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyaJbHOM TpaeKTOpuu oOpa3zoBaHMs, Oynymiedl npodeccun u peanusanud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;



6) KOJIOTHYECKOT0 BOCTIUTAHHUSI: YKOJOTMICCKH 11€71eCO00Pa3HOro OTHOIICHHS K MPUPO/IE, KaK HICTOYHHKY CYIICCTBOBAHUS KH3HU Ha 3eMIie;

[MOHMMAaHUS TJI00aJIbHOIO XapaKTepa 3KOJIOIrHUCCKUX HpO6HeM, BJIMAHUA 3KOHOMHWYCCKUX IMPOLECCCOB HA COCTOAHUC HpHpOI[HOfI u COHH&HBHOﬁ
CpEAabIl;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HCII0JIb30BaHUA ,Z[OCTI/I)KGHI/II\/'I XUMHUHU JJIA pEIICHUS BOIIPOCOB pallMOHAJIIBHOI'O IMTPUPOAOITI0JIB30BAHMA

AKTUBHOTO HEMpUATUS JCHCTBUM, NPUHOCALIMX BpeA OKPYXKAIOLIeH NPUPOAHON cpede, yMEHHS MPOTHO3UPOBATH HEOIAronpusiTHbIC
9KOJIOTMUYECKHE TIOCIIEACTBUS IPEANIPUHUMAEMbIX IEHCTBUI U NIPEAOTBPALLATh UX;

HAJIMYHS PAa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIBTYPBI, OMbITA JCATSIEHOCTH YKOJIOTUYECKON HANPAaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI MMH B II03HABATEIHHOW, KOMMYHHUKATHBHOW W COLHMAJIBHOW MPAKTHUKE, CIIOCOOHOCTH M YMEHHS AKTUBHO IPOTHBOCTOSTH
UJI0JIOrH XeMohoouu;

7) IEHHOCTH HAYYHOIO MO3HAHMS: CHOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMECHHOMY YPOBHIO Pa3BUTUSI HAYKH U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHMs CIeUM(UKN XUMUU KaK HAyKH, OCO3HAHMA €€ poiii B (POPMUPOBAHUH PAIIIOHAIIEHOTO HAYYHOTO MBIIIICHHUS, CO3/IaHUH IITIOCTHOTO
IpeJCTaBiIeHUs 00 OKpY’KaloIleM MHpe Kak O €AMHCTBE MPUPOJAbI U YEJIOBEKa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUuH IMpodiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOW IMBWIIM3AIMK: B €€ TYMaHHUCTHMUECKON HAMpaBICHHOCTH M BAXKHOW pOIU B
CO3/IaHMM HOBON 0a3bl MaTepualbHOM KYJIbTYPBl, PEIIEHWU TIJI00AJbHBIX MPOOJEeM YCTOWYMBOTO pAa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTHUECKOM, MHUIIEBONH W IKOJIOTHUYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYEHUH YCIOBHMM YCHEIIHOTO TPyJda U DKOJIOTMYECKU
KOM(DOPTHOM JKHU3HM Ka)KJ0T0 YieHa OOlIeCTBa;

GCTGCTBGHHO-Hay‘-IHOI\/'I rpaMOTHOCTH: MOHHMAHUA CYHIHOCTH MCETOJOB IHO3HAHHA, HCIOJB3YECMbIX B CCTCCTBCHHBIX HayKax, CIIOCOOHOCTHU
HCIIOJI30BATh MOJIYHYaCMbIC 3HAHUA UL aHAJIN3a U 00BACHEHUS SIBJICHUH OKPYZKaromero Mupa u nmpoucxoAdmux B HEM H3MeHeHPII>i, YMCHHSA ACJIaTh
000CHOBAHHBIE 3aKJIIOUCHHS Ha OCHOBE HAay4YHBIX (1)aKTOB U UMCIOIUXCA JaHHBIX C TEJbIO IMTOJTYUCHUSA JOCTOBCPHBIX BBIBOAOB;

CITOCOOHOCTH CaMOCTOSTEILHO HCITOIL30BaTh XUMHYECKUE 3HAHUS JJI pCIICHUA HpO6J’IeM B PCAJIBHBIX JKU3HCHHBIX CUTYaIlUAX;

HHTCpPCCA K IMMO3HAHUTIO U HCCIIeN0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTU U CHOCOOHOCTH K HCIIPCPBIBHOMY 06pa30BaHI/IIO u CaM006pa30BaHI/IIO, K aKTUBHOMY HOJYYCHUIO HOBBIX 3HAHUM 110 XHMHUU B
COOTBETCTBUHU C )KNU3HCHHBIMU HOTpe6HOCT$[MI/I;



HWHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3audHbIX chepax nmpodhecCuoHaATbHOU MesATeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI
MeTanpeMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (OPMUPOBAHUS MUPOBO33PEHHS 00YYAIONINXCS MEKIUCIUIUTMHAPHBIE (MEKIIPEIMETHbIE) O0IIEHAYYHBIE TIOHATHS, OTPAXKAIOIIIE
[IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHENH(UKY METOIOB IMO3HAHUS, WUCIOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECCTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CUCTeMa, HAYYHBIH (DAaKT, MPHUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEJAOBaHWE, HAOJIOJICHUE, W3MEpEHUeE,

OKCIICPUMCHT U z[pyme),

YHHUBEpCalbHbIE ~ y4eOHbIe JCUCTBUS  (ITO3HABATENbHBIE, KOMMYHHKATHBHBIC, pETYISTHBHBIE), oOOecrnedynBammue (OpMHPOBAHUE
(YHKIMOHATIBHON IPAMOTHOCTH U COLIMATIbHOM KOMIIETEHLIUU 00Y4arOLINXCS;

CIOCOOHOCTh OOYYaIOIIMXCSl UCIOJB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHMUS M YHUBEpCAIIbHbIE Yy4eOHbIE
JICWCTBUSA B IO3HABATEIbHON U COLIMAIIBHON ITPAKTHKE.

MeTanpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YUCOHBIMHU ITO3HABATEIHHBIMU, KOMMYHUKATHBHBIMU U PETYJISTUBHBIMU
EUCTBUSIMU.

OBJ1ajleHNe YHUBEPCATLHBIMH Y4eOHBIMH MO3HABATEILHBIMH JI€HCTBUSIMH:
1) 6a30BbIe TorHYecKHe JeiiCTBHS: CAMOCTOSTENHFHO (GOPMYIHPOBATE M aKTYaIH3UPOBATH ITPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIEIATH 1EH JCSITeIIbHOCTH, 3a/laBasi TapaMeTpbl U KPUTEPUHU UX JTOCTHKEHHSI, COOTHOCUTH PE3YJIbTATHI JACATEIHHOCTH C IMOCTABICHHBIMU
LIETISIMU;

HCII0JIL30BAaTh IPHU OCBOCHHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUS — BBIACIIATH XAPAKTCPHBIC IMPU3HAKH MOHATUU U YCTaHAaBJIMBATb HUX
B3aUMOCBA3b, UCITOJIB30BATH COOTBCTCTBYIOIINEC ITOHATHA AJIA 00BICHEHHS OTACIBHBIX (1)3.KTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA maccmbnxaunn BCIICCTB U XUMHNYCCKHNX pCaKHHﬁ;
YCTAaHABJIMBATb NMPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY N3YHACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTMYCCKHUE PaCCYKACHUA (I/IH]IYKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), BbISABJIATE 3aKOHOMCPHOCTH MW IIPOTHUBOPEYHA B
paccMaTpruBACMBIX SABJICHUSX, (pOpMy.TII/IpOBaTB BBIBOJbI U 3aKJIFOUYCHUA,



MIPUMEHSTH B IIPOLIECCe TTO3HAHMS, UCTIOIb3yEeMbIe B XUMHUH CUMBOJUYECKHE (3HAKOBBIE) MOJIENH, TPEOOPa30BBIBATH MOJCIbHBIE MPECTABICHUS
— XMMHYECKUHU 3HAK (CHMBOJI) dJIEMEHTA, XUMHUECKas (opMyla, ypaBHEHHE XMUMHUYECKOW pPEaKlMu — MPU PEUICHUH Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1ay, NPUMEHSATh Ha3BaHHBIE MOJENbHbIE NPEICTABICHUS JJS BBIBICHHS XapaKTEPHBIX IPU3HAKOB H3Y4YaeMbIX BEILECTB H
XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HccejaeaoBaTeJIbCKue I[eﬁCTBHﬂ: BJIaZICTh OCHOBAMHK METOJ0B HAYYHOI'O IMO3HAHUS BCHICCTB U XUMHNYCCKUX peaKHHﬁ;

(dbopMyIMpOBaTh IEIU M 3aJa4d UCCIEI0BaHMs, UCIOJIb30BaTh IOCTABICHHBIE U CaAMOCTOSATENILHO C(HOPMYIMPOBAHHBIE BONPOCH B KayecTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 (POPMHUPOBAHHUS TUIIOTE3HI 110 MMPOBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CYXKJICHHIA;

BJIAZICTb HAaBbIKAMU CAMOCTOATCIBHOI'O INIAHUPOBAHUSA U TPOBCACHUSA YUCHHUYCCKUX SKCIICPUMCEHTOB, COBCPIICHCTBOBATL YMCHUA Ha6JIIOIIaTI> 3a
XO040M IpoHecca, CaMOCTOATCIBHO IMPOrHO3HMPOBATHL CIro pPe3yiibTar, (bOpMy.TII/IpOBaTB O606IJ_ICHI/IH U BbBIBOAbI OTHOCHUTCIBHO JOCTOBCPHOCTH

Pe3yJIbTaTOB MCCIIEI0BAaHUs, COCTABIATh 0OOCHOBAHHBIN OTUET O IPOJEIaHHON padoTe;

HpI/IO6peTaTB OIIBIT y‘ICHI/I‘leCKOﬁ HCCHeﬂOBaTGHBCKOﬁ n HpO@KTHOfI JACATCIIbHOCTHU, IMPOABJIATH CIIOCOOHOCTH ¥ TOTOBHOCTD K CaMOCTOATCIIBHOM Y
IMOMCKY MCTOAOB PCUICHUSA IMTPAKTUYCCKUX 3aJa4, IPUMCHCHUIO PA3JIMUYHBIX MCTOAOB IMO3HAHUS.

3) pabora ¢ mHdopmanmeii: OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HMH(OpManMM (HAay4yHO-TONYJSpHAs JIMTEpaTypa XUMHUYECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMAIUIO PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKU

OLICHUBATH €€ JAOCTOBCPHOCTDb U HETIPOTHUBOPCUNBOCTD,

dhopmynupoBaTh 3aMpochkl U MPUMEHSITh Pa3JIMYHBIE METOJbI MPU MOUCKE U 0TOOpe MHpOpMaIuu, HEOOXOAUMOMN IS BBITOJTHEHUS YUECOHBIX
3a7a4 ONpPEIEIEHHOIO TUIIA;

MIPUOOPETATh OIBIT UCIIOJIB30BaHUSI HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (POpPMY IpeicTaBiIeHHsI MHPOpMaliK (CXeMbl, Tpa@UKy, TuarpaMMbl, TaOJUIbL, PUCYHKU U IPYTHUE);

HCIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBAa IpH paboTe ¢ XUMHUYECKOW MH(POpMaIUeil: MPUMEHITh MEXIpeaMETHbIE ((hU3nueckue u
MaTeMaTHYeCKUe) 3HaK1 U CUMBOJIBI, (hOpMyJibl, a00peBUaTypbl, HOMEHKJIATYDPY;

HUCIIOJIB30BaTh U HpeO6p330BBIBaTB 3HAKOBO-CUMBOJIMYCCKHUE CPCACTBA HATTIAAHOCTH.

OBJIaIIEHl/Ie YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMUA )]BﬁCTBI/[ﬂMP[Z



3a/1aBaTh BOITPOCHI 1o CYIIIECTBY o0cyxmaemMoit TEMBI B X0J11e JHajaora
W/WH TUCKYCCHH, BBICKA3bIBATh UACH, (DOPMYIUPOBATH CBOU MPEIOKCHHUS OTHOCUTEIBHO BBIMOJTHEHUS MTPEITI0KEHHON 3a/1a9H;

BBICTYNATh C MpPE3EHTAUUEN pe3yIbTaTOB IM03HABATEIBLHOM JAEATEIBHOCTH, MOJYUYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIpU
BBITIOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUICCKON paOOThI 110 UCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peallu3aliuid YIeOHOTO MPOCKTA
dbopMynupoBath BBIBO/IbI
0 pe3yJibTaTaM MPOBEASHHBIX HCCIICIOBAHUHN MMYTEM COTJIACOBAHMS MO3HIIUN B X0/ OOCYXKICHUS U 00MEHA MHCHHSIMH.

OB.TIa)IeHI/Ie YHUBEPCAJIBbHBIMHA PEryJI I TUBHBIMU JeHCTBUSIMU:

CaMOCTOSATENBHO IIIIAHUPOBATh U OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO JCATECIBHOCTD, ONpEACas €€ LEIN U 33a1a4M, KOHTPOJIHUPOBATh U II0
Mepe HeoOXOAMMOCTH KOPPEKTUPOBaTh MpeajaraeMblil alrOpUTM JEHCTBUN NPHU BBINOJHEHUH YYEOHBIX M MCCIIEJOBATENIbCKUX 3ajlady, BbIOMpATh
Haunbonee 3 (HEeKTUBHBIN CIIOCO0 UX PEIICHUS C YUYETOM MOIYUYEHHUS HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUYECKUX PEAKIUsIX;

OCYILIECTBISITH CAMOKOHTPOJIb CBOEGH J€ATEILHOCTH HA OCHOBE CaMOaHalli3a U CaMOOICHKH.
INPEIMETHBIE PE3YJBTATHBI
10 KIIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMHs) OTPaKaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKOM COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI MUpPA, POJIM XUMHM B NO3HAHWM SIBICHUMN
IPUPOJIBI, B GOPMHUPOBAHUY MBIIIICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOM ISl PEeLIeHNs MPAaKTUYECKUX 3a/1au
Y 3KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOIHOM CPELE;

BJI/ICHUE CHUCTEMOW XMMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATUS (XMMHMYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, XMMHUYECKasl CBsI3b, CTPYKTypHas ¢dopmyia (pa3BEpHyTas M COKpallEHHas),
MOJIb, MOJISIpHAsi Macca, MOJSIPHbIA O0BEM, YIIepOAHBIN CKeleT, (QyHKIMOHaJIbHAs Tpylna, paaukai, U30MepUs, U30MEpbl, TOMOJIOTHYECKUH P,
TOMOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPO U a30TCOAEPKALUE COEUHEHNS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS);
TEOpUH U 3aKOHBI (Teopusi CTPOEHUs oOpraHmdyeckux BemecTB A. M. ByriepoBa, 3akOH COXpaHEHUS MaccChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MUPOBO33PEHUECKHUE 3HAHMUS, JIEXKAIIUE B OCHOBE ITOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH XMUMHYECKHUX SIBICHUH,
(dakToNoruuecKue CBEACHMSI O CBOMCTBAxX, COCTAaBE, MOJYYEHHU W OE30MaCHOM HCIIOJIb30BAHUM BaKHEHMIIMX OpPraHMYeCKUX BEUIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa;



c(OpPMUPOBAHHOCTh YMEHHIl BBISBIATh XapaKTepHbIE MPU3HAKU MOHSATUM, YCTAHABIMBATh MX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOLINE
IIOHSTHSI IIPU OIMCAHUU COCTaBa, CTPOEHUS U IPEBPAILEHUN OPraHUUYECKUX COEANHEHUN;

cOPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY [UIsl COCTABICHUS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKparéHHon) GopMyIsl OpraHUYECKUX BEUIECTB M YPABHEHHH XMMUYECKUX PEaKIUW, NU3rOTaBIUBATh MOJICIH MOJEKYJ OPTaHMYECKUX BEIICCTB IS
WJUTFOCTPAIIMU X XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

cOpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAMAICKHOCTh HM3YYEHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K
OTpeNIeIEHHOMY KJIACCy/TpyIIie COeTUHEHUH (YTrJIeBOJOPObI, KUCIOPOA W A30TCOJACPKAIINE COCIMHEHUS, BBICOKOMOJICKYJSPHBIC COCIMHEHHS),
JaBaTh UM Ha3BaHMS Mo cucreMmarndeckoil Homenkinatype (IUPAC), a Takke npuBOAUTh TPUBUATIbHBIC Ha3BaHUS OTIEIbHBIX OPraHMYECKUX BELIECTB
(3THIICH, TPONMIICH, AlETHUJICH, STWICHTJIUKOJb, TIHICPUH, (EHON, (OpPMAIIbICTHI, AaleTalbICTHU], MypaBbUHAs KHCJIOTA, YKCYCHAas KHCJIOTa,
OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAS KUCIIOTA, IITI0K03a, (PYKTO3a, KpaxMal, LeJIi0103a, TIHIHH);

C(l)OpMI/IpOBaHHOCTB YMCHU: OIIPCACIIATh BU/IbBI XHUMHYCCKOH CBSI3U B OpraHu4YCCKHUX COCAUMHCHUAX (O,I[I/IHapHBIG u KpaTHLIe);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSITD MTOJIOKEHHSI TEOPUHU CTPOSHUS OpraHnueckux BemiectB A. M. ByTiepoBa aist 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX COCTABA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (U3NYCCKUE U XMMHUYCCKHE CBOMCTBA TUITUYHBIX MPEJICTABUTEIICH PA3INYHBIX
KJIaCCOB OpPTraHWYECKHX BEIIECTB (METaH, STaH, JTUJICH, MPOMWJIECH, aleTwuieH, OyraaueH-1,3, metunOyramueH-1,3, O€H30i, METaHOJ, JTaHOI,
STUJICHTJIMKOJb, TIHMIEPUH, (EHON, aleTanbIeru, MypaBbUHas W YKCYCHas KHCIOTHI, TJIFOKO03a, Kpaxmal, IeJUTF0JI03a, aMUHOYKCYCHAsl KUCIIOTa),
I/IJ'IJHOCTpI/IpOBaTI) FeHeTI/IquKy}O CBA3b Me>1<)1y HHUMHAU ypaBHeHI/ISIMI/I COOTBCTCTBYIOHII/IX XUMHUYCCKUX peaKuHﬁ C HCIIOJIB30BAaHHUEM CTp}’KTypHBIX

dopmyu;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUHUKH YIJIEBOJOPOIHOTO ChIpbs (HEPTh, MPUPOIHBIN I'a3, YIoJib), CIIOCOOBI UX MepepaboTKU
U IPAKTHYECKOE MPUMEHEHHE MPOIYKTOB NepepadOTKy;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUS MO XUMHYECKUM YPaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU
MIPOJYKTa peakuuu 1o U3BECTHBIM Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOHBIX BEIIECTB
WIN TIPOYKTOB PEAKIINN);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaJCTH CHUCTEMOM 3HAHUM 00 OCHOBHBIX METOJaX HAYYHOI'O IMMO3HAaHHs, UCIIOJb3YCMbIX B XUMUU IIPpHU U3YUCHUU
BCIIECTB U XHMMHUYCCKUX SIBJICHUI (Ha6J'II-OJIeHI/Ie, HU3MEPCHUC, DKCIICPUMCHT, MO)ICJ'II/IpOBaHI/Ie), HUCIOJb30BaTh CUCTEMHBIC XUMHUYCCKHUEC 3HAHUA IS
IIPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCHICCTBAMU U UX IPUMCHCHUCM,



c(OpMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBWa MOJB30BAHUS XMMHUECKON MOCYIOM M J1abopaTopHbBIM O00OpYyIOBAaHUEM, a TaKKe IMpaBHIIa
oOparlieHusi C BEIEeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH I10 BBIITOJIHEHUIO Ta00PaTOPHBIX XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATh XUMHUUECKHUI SKCIIEPUMEHT (IIPEeBpaIleHUs OpraHM4YeCKUX BEIIECTB IIPU HATPEBaHUH,
MOJTy4YeHHE STUJICHA M U3yYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPraHMYECKUX BEIIECTB, JEHATYpAIHsl OSIKOB IPU HAarpeBaHUH, [IBETHBIC
peakiuu 6eIKOB) B COOTBETCTBUHU C IIPABHJIAMU TEXHUKH O€30MaCHOCTH MPHU OOpaIIEHUH C BEUIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHUEM,
MPEJCTABIATH PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOIINX Peakuuil 1 (hOpMYIHUPOBATh BEIBOJIBI HA
OCHOBE 3THX PE3YJbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3MPOBATH XMMHUYECKYIO MH(OpMAIMIO, IOJIy4aeMyI W3 pa3HbIX HCTOYHUKOB (CpencTBa
MaccoBoi uHpopmanuu, IHTepHeT u apyrux);

c(OPMHPOBAHHOCTh YMEHHUH COONIONIATh MpaBUIIA HKOJOTHYECKU IEIeCO00pa3HOTo MOBEACHUS B OBITY W TPYAOBOW NEATEIBHOCTH B IIEIISX
COXPAHEHHUsI CBOETO 3[0POBbS M OKPY)KAIOIIEH MPUPOAHON Cpelbl, OCO3HABATH ONACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBbI ONPEICIIEHHBIX
OpPTraHUYECKUX BellecTB, NMoHMMas cMbichn mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl YMEHBLICHHS W TPEAOTBPALICHUS UX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA 06yqa10mnxcs{ C OIrpaHMYCHHBIMH BO3MOKHOCTAMH 300POBbA: YMCHUC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOJaX ITO3HAHUWA
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUISL CHETBIX W CIa0OBHUAAIIUX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pelbeHO-TOUEUHYIO0 cucTemy oOo3HaueHuid JI. bpains mis 3amucu
XUMUYECKUX HOPMYII.

11 KIIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABIECHUIN: O XMMHUYECKON COCTAaBIISIONIEH €CTECTBEHHO-HAyUYHOM KapTUHBI MHUpa, POJIM XUMUU B NO3HAHUU SIBICHUN
MPUPO/bI, B GOPMUPOBAHNUN MBIIIJICHUS U KYJIbTYPhl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLIeHUs] IPAKTUYECKUX 3a7a4
Y 9KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOUICHHUSI K CBOEMY 3/I0POBBIO U IPUPOAHOI cpejie;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HAHHM, KOTOpas BKJIFOUACT: OCHOBOIIOJATAIOIINE MOHATHS (XUMHUYECKUH DIIEMEHT, aTOM, M30ToI, s-, P-, d-
AJIEKTPOHHBIC OPOUTAII ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIEGHTHOCTH, JIEKTPOOTPUIIATEIILHOCTh, CTETIEHb OKHCIICHUSI, XUMUYECKast
CBsI3b (KOBAJICHTHAs, MOHHAS, METa/NIMYecKas, BOJOPOJHAs), KPHUCTANIMYeCKash PemIETKa, TUIbI XMUMHYECKUX DPEAKIIHid, pacTBOp, AJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJIEKTPOJUTAUYECKAS] TUCCOIUAINS, OKUCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTh XWMHUYECKOW PEAKIMH, XUMHUYECKOE DPABHOBECHE);



TEOPHUH U 3aKOHBI (TEOPHUS AIEKTPOJUTHUYECKON AMCCOMAINHY, TTepuoandecknii 3akoH JI. . MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXpaHeHI/ISI )41 HpeBpameHI/m 3H€pI‘I/II/I HpI/I XUMHUYCCKUX peaKLu/mx), 3aKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XMMHH, MI/Ip0BO33p€H‘-IeCKI/Ie 3HaHUA,
JIeXKaIIe B OCHOBE NMTOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKHX SIBJICHUH, (DAKTOJIOrMYEeCKUE CBEICHHS O CBOWCTBAX, COCTaBE, MOy CHUH
148 6630HaCHOM HUCITIOJIB30BAHUHN Ba)KHef/'II_HI/IX HCOpI‘aHI/I‘-IGCKI/IX BCIICCTB B 6BITy nu HpaKTquCKOﬁ ACATCIIbHOCTH YC€JIOBCKA,

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATD XAPAKTCPHLIC IIPU3HAKKU HOHHTHﬁ, YCTaHAaBJIMBATb UX B3aMMOCBA3b, UCIIOJB30BATb COOTBCTCTBYIOIIHC
IMOHATHUA NTPU OITMCAHUU HCOPraHNMYCCKUX BCHICCTB U UX HpeBpaH_leHI/If/'I;

c(OpMHPOBAHHOCTH YMEHUI HCIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUsI (DOPMYJT BEIIECTB M YPAaBHECHHIA XMMUYECKUX PEaKIHi,
cucremarnyeckyro HoMmeHkiatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTAENIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIi ra3, YIIIEKUCIbIA ra3, aM MUaK,
raméHasi U3BeCThb, Heral€Has U3BeCTb, IUThEBAs COJIA, IUPUT U IPYTUE);

c(OPMHPOBAHHOCTH YMEHUH OIPEIENATh BAJICHTHOCTh M CTEIIEHh OKUCIICHUSI XUMUYECKHUX DJIEMEHTOB B COSAMHEHUSIX PA3IMYHOIO COCTaBa, BH/T
XMMUYECKOH CBSI3M (KOBaJICHTHAs, MOHHAs, METAJNINYeCKas, BOJOPOHAS) B COCAMHEHUSIX, TUI KPUCTAIUIMUECKON PEIIETKH KOHKPETHOI'O BELIeCTBa
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAs!, METAJNINYECKas), XapaKTep Cpeibl B BOJAHBIX paCTBOpPaX HEOPraHUUYECKUX COCANHEHU;

C(l)OpMI/IpOBaHHOCTB YMeHHfI yYCTaHaBJIMBATh IMPUHAMIICKHOCTb HCOPraHUYCCKHUX BCHICCTB IO HMX COCTABY K OHpCI[eJ'IéHHOMy Knaccy/rpynne
COG[[I/IHGHI/Iﬁ (HpOCTbIe BC€IICCTBA — METAJIJIbl 1 HEMECTAJIJIbI, OKCHUIbl, OCHOBAHMs, KUCJIOTHI, aM(bOTepHI)Ie TMAPOKCU DI, COJII/I);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBIBATh CMBICI mepuoandeckoro 3akoHa JI. M. MenzaeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBbHYIO M POTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKUX djeMeHTOB |4 mepuomoB Ilepmomuueckoit
CHCTeMbI XMMUYecKuX dieMeHToB J[. 1. MenzeneeBa, HCHONB3Ysl MMOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUICCKUE YPOBHIY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMMUYECKHX 3JIEMEHTOB M UX COEAMHEHHWH IO nepuoaaMm M rpynnaMm llepuogudyeckoi cucTeMbl XUMHUYECKHUX
anemenToB /1. . Menjeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIUYHBIX KIJIACCOB,
MOATBCPIKAATh CYIICCTBOBAHUE TeHETUYECKOM CBSI3HN MCKAY HCOPraHMYCCKUMHU BCUICCTBAMHU C ITOMOIIBIO ypaBHeHHfI COOTBETCTBYHOIINX XUMHNYCCKUX
peakuumii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUUECKUE PEAKIUH 110 Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBy peardpyrolx BEIIECTB,
TerioBoMy 3 (dEKTy peakiu, U3MEHEHUIO CTENeHEe OKUCIEHHS 3JIEMEHTOB, OOPaTUMOCTH peaKlH, YIacTHUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTaBJIATh YpaBHEHMs PEAKIMH DPA3TUYHBIX TUIIOB, MOJHBIE M COKpAIIEHHBIE YpPaBHEHHS DPEAKLUH HOHHOTO
oOMeHa, YUUTbIBasi yCIOBUS, IPU KOTOPBIX 3TU PEAKIINH UIYT A0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHUH TMPOBOJAUTH pEAKLUWH, MOATBEPKIAIONIME KAYECTBEHHBIH COCTaB pPAa3jMYHbIX HEOPraHMYECKHX BEILECTB,
pacro3HaBaTh ONBITHBIM TYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATH CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHI ITOCPEACTBOM COCTABICHHS 3JICKTPOHHOTO
OanaHca 9TUX peaKInii;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOH pPEaKIMU OT pa3IMYHBbIX (PAKTOPOB; XapakTep CMEIIEHUs
XMMHUYECKOI0 paBHOBECHUS B 3aBUCUMOCTH OT BHeIIHero Bo3jeiictsus (npunuun Jle Hlatense);

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHMUYECKHE MPOLECCHI, JIeXkKAIUe B OCHOBE MPOMBIIIICHHOIO MOJIY4YE€HUS! CEpPHOW KHCIOTHI,
aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEJICTABICHUH 00 OOMINX HAyYHBIX MPUHIUIIAX M SKOJIOTUIECKUX MPoOIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM IIOHATHS «MaccoBasi JOJSI BELIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHHUH T'a30B MPU XUMUYECKUX PEAKIUIX, MAaCcChl BEIIECTBA WM 00BEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO
U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOrO A (deKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS
SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOIIONATh MpaBWIIA TOJIH30BAHUS XUMHUYECKOW MOCYIOW M JTa0OpaTOpHBIM OOOpYIOBaHHMEM, a TaKXKe IMpaBHIIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIIBITOB,;

Cc(OPMHPOBAHHOCT YMEHMH IUIAHUPOBATH M BBINOJHATH XMUMHUYECKMH SKCIEPUMEHT (pa3fio’KeHHe MEepOKCHJa BOAOPOAAa B IMPHCYTCTBUU
KaTajau3aTopa, OINpe/AeseHUE CpeAbl PAaCTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCATbHOIO WHIUKATOpA, BIMSIHHE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTH
XMMHUYECKON peaklnuy, peakiii HIOHHOTO OOMEHa, KaueCTBEHHbIE peakiMM Ha CyIb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI, pellieHHe
SKCIIEPUMEHTAJBHBIX 3a7ad no TemMaMm «Metamnel» U «HemeTtannsl») B COOTBETCTBUHU C NMpaBWJIaMU TEXHUKH O€30MACHOCTH MpU OOpallleHuu C
BEIIECTBAMH U JIaOOpAaTOPHBIM O0OPYAOBAaHHEM, TIPEACTABIATh PE3yJlbTaThl XUMHUUYECKOTOo OHKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMYyIUPOBATH BHIBOJIbI HA OCHOBE ATUX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATh XMUMHUYECKYIO HH(OpPMAIHMIO, TOJIy4YaeMyl W3 pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBHJIa SKOJIOTHYECKH IIeJIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOH AESTENBHOCTH B LENSIX
COXpaHEHUs1 CBOEr0 3J0POBbs U OKPYXKAIOLIEH IPUPOJHOM CpEAbl, OCO3HABAaTh OIACHOCTb BO3JEHCTBHUSA HA JKUBBIE OPraHU3MbI OIPEACIIEHHBIX
BellecTB, MoHUMas cMbica mokazatens [1JIK, moscHATh Ha mpumMepax crnocoObl YMEHbIIEHUS U MPEAOTBPAIICHUS MX BPEAHOrO BO3ACUCTBUS Ha
OpraHu3M 4YeJI0BEKa;



JITs1 O6y‘—IaI-OHII/IXCH C OI'paHUYCHHBIMU BO3MOKXHOCTAMU 3JO0POBbs: YMCHUC IMPHUMCHATH 3HAHUWA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX ITO3HAHUA
BCIICCTB U XUMUYCCKUX ﬂBHCHHﬁ;

IUISL CIETBIX W CIa0OBHISAIIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh Pelbe(HO-TOYCUHYI0 cucTeMy oOo3HaueHwid JI. bpaiins mis 3anucu
XUMHYECKHUX POPMYIL.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne  HawmmenoBanue paznenos u Tem nporpammbsl  Komuuecto OnekTpoHHbIe (U poBbIe) 00pa30BaTEIbHBIE PECYPCHI
/1 4acoB
Bcero Kontpoubsnslie [IpakTuueckue
paboThI paboThl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
1.1 IIpeameT opranndeckoi Xumun. Teopus 3 https://resh.edu.ru/subject/29/10/
CTPOCHHUS OPTaHNUECKUX coeqnHeHu A. M.
bytneposa
J100aBUTH CTPOKY
Hroro o pazaeny 3
Pa3znen 2. YrieBoaopoanbl
2.1 TlpenenbHBIE YTIEBOJOPOIBI — aTKaHBI 2
2.2 HenpenenbHble YIIIEBOAOPOIBI: aTKEHBI, 6 1
QJIKaJTUCHBI, aJTKUHBI
2.3 ApoMaTu4ecKue yrieBOJI0POIbI 2
2.4 TlpupoaHble NCTOYHHUKH YTIIEBOJAOPOIOB M UX 3 1
nepepadoTka
Jl06aBUTB CTPOKY
Hroro no pasneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUs
3.1 Crnuptsl. ®enon 3
3.2 Anpneruapl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrueBoasl 3 1

J106aBUTH CTPOKY


https://resh.edu.ru/subject/29/10/

No  HaumenoBanue pa3nenioB u TeM nporpaMmmbl  KosmuecTBo
/1 4acoB

Bcero

Hroro no pazueny 13
Pasznes 4. A3oTcoaeprkaiye OpraHuyeckue coeIuHeHus
4.1 AMuHBL. AMHUHOKHUCIOTEL. benku 3

Wtoro mo pazneny 3
Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS
5.1 IInactmaccel. Kayuyku. Boiokna 2

Utoro no pazneny 2
[TpomexyTouHas aTTecTalus 1
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOT'PAMME

11 KUIACC
Ne HaumenoBanue pa3znenos v TeM IporpaMmbl

DnekTpoHHbIe (U(POBHIE) 00pa30BaTEIBLHBIE PECYPCHI

Kontpoubsnslie [IpakTuueckue
paboThI paboThl

KommuecTBo yacos DnexTpoHHbIe (ITUPPOBBIC)

n/n Bcero Konrtpomsusle  IIpakTnueckue paGoThI 00pa3oBaTeNLHBIC PECYPCHI
paboTHI

Paszgea 1. Teoperuueckue 0CHOBbI XUMUM

11 Crpoenue atomoB. [lepuoarueckuii 3aK0H 3
u [leprognyeckas cucTeMa XUMHIECKUX
anemenToB /1. 1. Menaeneena

12 Crpoenue BeniectBa. MHOr0oOOpasue 4
BEIIECTB

13 Xwumudeckue peakiuu 6
JloGaBuTH CTPOKY

Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi xXumust

21 Meramib

2.2 HemeTtaibl

2.3 CBsI3b HEOPraHUYECKUX M OPTaHUYECKHX

https://resh.edu.ru/subject/29/11/



BCIIIECTB

Jo6aBuTh CTPOKY

Uroro no pazaeny

Pa3zgen 3. XumMus u ;Ku3HbL
3.1 Xwumus v )KU3Hb

[TpomesxyTouHas arrecranus

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

17

34



