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HHOACHUTEJBHASA 3AIINCKA

[IporpaMma Mo XMMHM Ha ypOBHE cpelHero ooumiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit ®enepanumny,
TpeOOBaHUl K pe3yabTaTaM OCBOCHHS (eiepaabHOi 00pa30BaTENbHON MPOrpPaMMBbl CPETHETO OOIIEro
obpazoBanus (POII COO), npexncraBneHHbix B enepantbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom KoHnenuumm mpenogaBanus y4eOHOro mnpeaMmera «XUMHUSA» B
oOpa3oBaTtenpHbIX  opraHuzauusix  Poccuiickoii ~ denepanuu,  peaqu3yrOlIMX  OCHOBHbBIE
oOpa3oBaTeNbHbIE NPOrpaMMbl, M OCHOBHBIX NOJIOKeHUN «CTpaTeruu pa3BUTHUS BOCIHMTAHUS B
Poccutiickoit ®enepanuu Ha nepuox no 2025 roma» (Pacmopsbkenue IlpaBurensctBa PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY TIOJIXOZIOB K Pa3pabOTKe MpOrpaMMBbl [0 XUMHHU, K OMPEICIICHHI0 OO0IIeH CTpaTeruu
00y4YeHHs, BOCIIUTAHUS M Pa3BUTHS OOy4arOMIUXCS CPEACTBAMHU Y4eOHOTro mpeamera «XUMHsSD) IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIeNTyaubHble mosiokeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieil, COoMepKaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUN K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHKe, MOTYy4aeMOe BBITYCKHHUKaMH 00Ie00pa30BaTeIbHON OpraHn3alui,
SBIIAETCS HEOThEMJIEMOM dYacThio MX oOpa3oBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIONINM 3TaroM
pealiv3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, NPUCYIIUX
[EJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
npuposl, (HOpMUPOBAHHST MHUPOBO33PEHUS U OOMIEH KyJIbTYphl UYEIIOBEKAa, a TAKXKe IKOJIOTHUECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU cpene. Peanmusyercss xumuueckoe
oOpa3oBaHHe OOy4aloUIMXcs HAa YPOBHE CpEIHEro oOImero oOpa3oBaHUsA CpEACTBAMHU Y4eOHOTO
npenMera «XuMUs», COJEpKaHue U MOCTPOCHHE KOTOPOIro OINpeAesieHbl B MPOrpamMMe M0 XUMHUH C
y4€ToM cHeuuPUKH HAyKH XUMHUHU, €€ 3HAYEHHUS B MO3HAHUM NPUPOJbl U B MaTEpPUAIbHOMN >KHU3HU
olmiecTBa, a TaKke C y4€ToM OOIUX Ieied M MNPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XuMHUsl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPaeT OCO0YyI0 pPOJib B COBPEMEHHOM
LIMBUIM3ALMU, B CO3JJaHUM HOBOM 0a3pl MaTepuaabHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaJI B
(dbopMHpOBaHKE PALMOHAIBHOTO HAayYHOI'O MBIIUICHHS, B CO3/IaHUE LIEJIOCTHOTO IMpPE/CTaBIeHUs 00
OKpY’KaroIlleM MHpe KaK O €JMHCTBE MPUPO/IbI U YETIOBEKA, KOTOpoe (hOpMUpPYETCsS B XUMHH HAa OCHOBE
MMOHMMAaHMS BELECTBEHHOIO0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXAY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3auMOIEHCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS cTajga HEOThEMIIEMOM
YacThI0O MUPOBOH KyJIBTYphl, HEOOXOAUMBIM YCIOBUEM YCIEHIHOTO TPYyAa U JKU3HU KaKJOro 4jeHa
obOmiectBa. CoBpeMeHHass XHMHsS KaKk HayKa CO3WJaTelbHas, KaK HayKa BBICOKUX TEXHOJOTHUI
HalpaBJieHa Ha pelleHHe IN00aIbHBIX NMPOOJIEM yCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbl 370POBBSI.

B coorBercTBUM ¢ 0OmMMM LETSIMH W TPUHIMIIAMH CpPEIHEro o0Iero oOpa3oBaHUs
conepkanue mnpeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb H3YyU€HHUs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYyYarommxcs, HEOOXOOUMYI0 UM JUIs
BBIPAaOOTKHM MMPOBO33PEHUYECKHMX OpPHUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKH3Hb COLUYMA,
MIPOAOIDKEHHU 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XMMHUEH.

CocTaBnsomuMy MpeaMeTa «XuMHUs» SBISIIOTCS 6a30Bble Kypehl — «OpraHudeckas XuMus» U
«O0masi ¥ HeopraHUYeckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTeMa 3HaHMH [0 HEOPraHWYECKOM XMMHUHU (C BKIIIOYCHHEM 3HAaHUM M3
o0mieil XUMUU) U OpraHudeckoil xumuu. POpMHUpPOBaHUE JTAHHOM CHCTEMBbl 3HAHUM MPHU HU3yYEHUU
npenMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCErO MHOIo00pasus BEIIECTB Ha OCHOBE
0OIIMX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUH.



Crtpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOIIass ¥ HEOopraHWdYecKas
XUMHUSD» cPOopMHpOBaHAa B IMpOrpaMMe IO XMMHH Ha OCHOBE CHUCTEMHOTO IOJXO0Ja K HM3YYECHHUIO
yuyeOHOro Martepuasia M OOYyCIOBIEHa HWCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
OnpeAeNEéHHBIX TEOPETHUYEeCKUX YpOBHAX. Tak, B Kypce OpraHM4YecKOo XHMHU BeIeCcTBa
paccMaTpuBalOTCA Ha YpPOBHE KJIACCMYECKOW TEOPUHU CTPOSHUS OPraHMYECKUX COEIMHEHUH, a TaKxKe
Ha YPOBHE CTEPEOXMMHUYECKHX W AJIEKTPOHHBIX MPEACTaBICHUH O cTpoeHuH BeulecTB. CBeaeHHsS 00
M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHU — OT YITIEBOJOPOJIOB JIO CIIOKHBIX OMOJIIOTUYECKU
aKTUBHBIX cOoelMHEHuH. B kypce opraHnueckoi XMMHH IOJIYy4alOT pa3BUTHE CPOPMUPOBAHHBIE Ha
YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs IEPBOHAYAIIbHBIC IMPEACTABICHUS O XUMUYECKOW CBA3H,
KJIaCCU()MKALMOHHBIX TPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOEHHS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yrjaoMm 3peHuss B mpeamere «Xumus» 0a30BOro YpPOBHS paccMaTpHUBAaeTCA
W3YYCHHBII Ha ypOBHE OCHOBHOIO oOHIero o0pa3oBaHUs TEOPETHUECKUN MaTepuan u
(aKTOJIOTMUECKUE CBEIEHUS O BELIeCTBAX M XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas M HeopraHWyecKas XUMHsS» OOyYaroImIMMCS NPEAOCTAaBISETCS BO3MOXXHOCTH OCO3HATh
3HaYEHUE TEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUYECKUX MO3MIMM, IIyOxe
MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIMHM 3TOro 3aKOoHa — OT 0000Imaroieil 10 OObACHSAIOMEH U
MPOTHO3UPYIOLIEH.

Envnas cucrtemMa 3HaHWMKA O BaXHEWIIMX BEILECTBAX, MX COCTAaBE, CTPOCHUM, CBOMCTBaX M
MPUMEHEHUH, & TaKK€ O XMUMHUYECKHX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnonHsercsa B Kypcax 10 u 11 kiaccoB aneMeHTaM# COAEpKaHus, UMEIOITUMH KYJIbTYpPOJIOTUYECKUN
U MPUKJIAIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IMOHMMAHHMIO B3aWMOCBSI3U XHUMHHU C JIPYTHMH
HayKaMH, pPacKpbIBalOT €€ pojb B I103HABATEIbHOM M IPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBaXKEHUS K IMPOLIECCY TBOPUECTBA B 00JACTH TEOPHUH M MPAKTHUECKUX
MPWIOKEHUH XUMHUU, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX NpoOJIeMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTUUYECKH OCMBICIIMBATh UHPOPMALUIO U IPUMEHSATh
e€ Ui TOINOJIHEHUS  3HAHUM, pEIIeHUs  UHTEIUIEKTYaldbHBIX M  SKCIIEPUMEHTAJIBHBIX
UCCIIeIoBaTEeNbCKUX 3a/ad. B memnom cojep:kanue ydeOHOro mnpenmera «XUMHsS» JaHHOTO YPOBHS
U3YyYEHHUs] OPUEHTHUPOBAHO Ha (HPOPMHUPOBAHHE y OOYHAIOLIMXCS MHPOBO33PEHUYECKON OCHOBBI JUIS
NMoHUMaHus (unocopckux wuaeH, TaKUX Kak: MaTepuaJbHOE€ €AMHCTBO HEOPraHW4YecKoro u
OpPraHMYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOICTB BEIIECTB HUX COCTABOM U CTPOCHUEM,
[I0O3HABAEMOCTb NPUPOJIHBIX SIBJICHHUN IYTEM OKCIEPUMEHTA M PEIIECHUS INPOTUBOPEUUN MEKAY
HOBBIMM (akTaMH U TEOPETUUYECKUMH TPEANOCHUIKAMU, OCO3HAaHHWE pOJIM XMMUU B DPELICHUU
9KOJIOTMUECKUX MpoOJieM, a Takke MpodsieM cOepekeHUss SHEPreTUYECKUX pPECYpCoB, ChIPbS,
CO3/1aHHS HOBBIX TEXHOJIOTUN U MaTEpUAIIOB.

B nnane pemieHus 3ajay BOCHHUTAHMS, PA3BUTHUS M COLMATIHM3AIMN OOYdYaIOIIUXCSl TPUHATHIE
IIPOrpaMMOl 1O XHMMHMH IOAXOJIbl K OIpPENEICHHUIO COACpXKaHWS M IOCTPOCHMS IpeaAMeTa
IpenycMaTpuBaoT GOpMHUpPOBaHHE YHUBEPCATIbHBIX YUEOHBIX JIEHCTBUI, UMEIOIUX 0a30BO€ 3HAUECHUE
JUIS  Pa3lMYHBIX BHUJAOB JIEATEIbHOCTU: pEIIeHHUs MpoOsieM, TIOMCKa, aHajau3a Hu 00paboTKu
uHpOpMalUY, HEOOXOIUMBIX IS MPUOOPETEHUS OMNbITa TNPAKTHUECKOW M HCCIIe0BATENbCKON
NESATENbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XMMHUH.

B npakTtuke npenojsaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus, Tak W Ha
YpOBHE CpefHero obimiero o0pa3oBaHus, MPU ONPEEICHUN COJIEPKaTEIbHON XapaKTePUCTUKH Lieei
U3Y4YEHHs] MIPEIMETa HalpaBICHUEM IE€PBOCTENIEHHOM 3HAUYMMOCTH TpPAJULUOHHO TPU3HAETCA
¢dbopMHpOBaHHE OCHOB XHMMHYECKOH HaykM Kak o00JacTd COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPAKTUYECKON NeATEIbHOCTH YeJOBEeKa M KaK OJHOrO0 U3 KOMIIOHEHTOB MHPOBOM KyibTyphl. C
METOJIMYECKOM TOUKH 3PEHHUs TaKOHM MOAXOJ K ONPENENICHUIO LieJell M3ydeHUs MpeaMeTa sBIsSeTCS
BIIOJIHE OTPaBJaHHBIM.



CornacHo 1aHHOW TOYKE 3peHUs TJIaBHBIMH IEJIIMU U3YUEHHs TpeaMeTa «XUMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ssBASIOTCS:

e (GopMHpPOBAHHUE CUCTEMBI XMMHUYCCKUX 3HAHUHM KaK BaKHEHIIIEH COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAaT KIIOUEBBIC MOHATHSA, (PyHIaMEHTAIbHBIC
3aKOHbBI W TCOpPpUH XUMHHU, OCBOCHHC A3bIKa HAYKH, YCBOCHHC U IOHUMMAHHUC CYIIHOCTHU
JOCTYMHBIX 0000IIEHNIT MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpUEH HX
pa3BUTHUA U CTAHOBJICHHS,

e (opmupoBaHuEe M pa3BUTUE NPEJCTABICHUH O HAYYHBIX METOAAaX IO3HAHMS BEIIECTB U
XUMHAYECKUX PEaKUni, HeOOXOAUMBIX I MPUOOPETEHUs] YMEHUI OPUEHTHPOBATHCS B MUPE
BCIIECTB N XHUMHYCCKUX SIBHCHI/If/'I, HUMCIOIUX MECTO B MHIpUPOLAC, B HpaKTI/I‘ICCKOf/i n
MOBCEIHEBHOM JKU3HH,

® Ppa3BUTUC YMGHI/Iﬁ u CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6HIOIIeHI/IeM u O6’b$ICHeHI/I€M
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM IIPABHII O€3011aCHOT0 OOpAIEHHS C BELECTBAMH.

Hapsny ¢ atum, copepxaTenbHas XapakTEpUCTHUKA IeJied M 3aJady M3yueHus MpeaMmeTa B
nporpamMme Mo XMMHMU YTOYHCHA W CKOPPCKTHUPOBAaHA B COOTBCTCTBHMU C HOBBIMH IIPUOPUTCTAMHU B
cucteMe cpenHero obmiero oOpaszoBanusi. CerojHss B MpENOAaBaHUM XMUMHUHU B OOJBIIEH CTEICHHU
OTHAETCs MPEANOYTeHUE MPAKTHUECKON KOMIIOHEHTE COJAep)KaHUs OOy4eHHs, OpUEHTHPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHKA 00111€00pa30oBaTeNIbHON OpraHu3aluy, BiaJeiolero He Habopom 3HaHUi, a
(YHKIIMOHATTLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTHBHOTO TIOJTYYCHUS 3HAHWHA U
IMPUMCHCHUS UX B peaJIbHOﬁ JKU3HU I PCIICHHUA MMPAKTHYCCKUX 3a1a4.

B cBsizu ¢ 3TUM npu U3ydeHHH MpeaMmeTa «XHUMHs JOMHUHHUPYIOIIEee 3HaueHHuEe MPUOOpeTaoT
TaKue LeH U 33J1a4u, KaK:

ajanranus oOyyaroluuxcs K YCJIOBUSM JMHAMUYHO pa3BUBAIOIIErocs Mupa, (GopMHUpOBaHHE
WHTEIUIEKTYaJlbHO ~ pPa3BUTOM  JMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEILHOMY TMPHUHSATHIO TPAMOTHBIX pEIIeHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHE y O0yUYAIOMIUXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITUI), MMEIOIIUX
VHHUBEPCATHHOE 3HAUYCHUE IS PA3IUIHBIX BUIOB JISATSIEHOCTH: PEIICHUS IPo0ieM, TTONCKa, aHaTn3a
u 00paboTku HHQOpPMAINK, HEOOXOMUMBIX NS NPUOOPETEHHs OMbITa JEATENbHOCTH, KOTOpas
3aHMMaeT BaXHOE MECTO B IMO3HAHWW XUMHUH, a TaKXkKe [ OIEHKH C TO3UIUI IKOIOTUYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHX MPOIECCOB HAa OPraHU3M 4YellOBEKa U
MIPUPOJIHYIO CpENY;

Pa3BUTHUEC TMIO3HABATCIIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIBHBIX W TBOPUCCKHX crrocoOHoOCTEH
oOydaromuxcsi: CIMOCOOHOCTH CaMOCTOSITEIbHO MPHOOpeTaTh HOBBIE 3HAaHUSA [0 XUMHUU B
COOTBETCTBUHM C >KU3HEHHBIMU MOTPEOHOCTSMHU, HCIIONH30BATh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKAa W aHajlu3a y4eOHOW M Hay4yHO-TIONyJspHOW MH(GOpMalUu XUMHYECKOTO
COJICpIKAHUS;

dbopMUpOBaHHE M pPa3BUTHE y OOYYAIOMIMXCA ACCOIMATHUBHOIO M JIOTUYECKOTO MBIIUICHHUS,
HaOII0IaTENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
IIpH ITAaHUPOBAHUHN U IPOBCACHUN XUMHUUYCCKOI'O OKCIICPUMEHTA,

BOCITUTAHHUE Y OOYYAIOIIUXCS YOSXKAEHHOCTH B TYMAaHUCTUYECKON HAIPaBICHHOCTH XUMUH, €&
BaKHOU POJin B pCIICHUN [JI00AJIBHBIX npo6neM panrOHAJIBHOI'O IMPUPOAOIIOJIB30BaAHM, ITOITOJTHCHMA
JHEPreTHYCCKUX PECYPCOB W COXPAHCHHUS IPHPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOTO OTHOIICHHUS K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHHsI OIBITa
WCIOJIb30BaHUS MMOTYYECHHBIX 3HAHUH ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUsIX, CBSI3aHHBIX C
XUMHUYECCKUMU SABJICHUSAMUA.

B yue6HOM T1aHe cpenHero oOiero oopa3oBaHus mpeaMeT « XuMuss» 0a30BOT0 YPOBHS BXOIUT
B COCTaB MpeIMETHOH 00macTi «EcTecTBeHHO-HayYHBIE TIPEIMETHI».



OO1u1ee yMcIo YacoB, OTBEAEHHBIX ISl U3YUYEHHs] XUMHUH, Ha 0a30BOM YPOBHE CpEIHEro o0IIero
oOpaszoBanusi, coctaBiseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1
4ac B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer opraHMuecKoi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJIYYEHUH HOBBIX
BEIIECTB M MarepuasioB. Teopusi CTpoeHUs oOpraHudyeckux coeauHenud A. M. bytiepoBa, eé
OCHOBHbIE MONOXeHUs. CTpyKTypHble (OpPMYJIbI OpraHMYecKUX BemecTB. ['omosorusi, usomepus.
XuUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX — OJIUHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenne o kiaccu(ukanuu OpraHMYECKUX BemecTB. HoOMEHKIaTypa OpraHm4ecKux
COeIMHEHUH (cucTemaTHyeckas) U TPUBHAJIbHBIC HA3BaHUS BaKHEHIIMX IpeJICTaBUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIBHBIE METOJIbl H3Y4YEHMsI BELIECTB M HX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0Opa3liaMu OpraHMYEeCKHX BEUIECTB M MaTepHajlaMd Ha HX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpPraHUYECKUX BELIECTB, HAOIIOAECHUE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILEHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMM psai. MeraH M 3TaH — NpOCTEHIINE
IIPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE UM XMMHUYECKUE CBOMCTBA (PEaKLMM 3aMEIIEHUS U TOpEeHHs),
HaXO0XJECHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHI psii. OTWIEH U NPONWIEH — MpOCTeulne
NPEJCTaBUTENIN AIKCHOB: (U3WYECKHEe W XHMUYECKHE CBOWCTBA (peakiuuu THUIPUPOBAHMS,
raJJOreHUPOBAHUS, TUAPATALIUH, OKUCIECHHS U TIOJTMMEpU3allin ), OJydeHHUEe U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u werunOyragueH-1,3: cTpoeHue, BaKHEWIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN pPsijl. ALIETUIIEH — MPOCTeHIInit
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (PHU3MUECKHe U XUMHYECKHE CBOWCTBa (peakiuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTydeHHUE U TPUMEHEHHE.

Apenbl. ben3on: cocrtaB, crpoeHHe, (U3HMYECKHE M XHUMHYECKHE CBONCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBaHUs), IOJy4yeHHUE U TpUMEHEeHHe. Tonyon. cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue cOUCMBA (peakyuu 2al02eHUpOBAHUsl U HUMPOBAHUS), NOJYUeHUe U
npumeHenue. TOKCUYHOCTb apeHOB. [ eHeTHYecKast CBsI3b MEXAY YIJIEBOJOPOJAaMH, IPUHAIEKALIMMHU
K pa3jMyYHbIM KJIaccaM.

[Ipupoanble HCTOUHUKHU YyriieBoAopo0B. [Ipuponnblil ra3 u nonyrHele HedTsHbIe Ta3el. HeTh
u eé mnpoucxoxaeHue. CrnocoObl mnepepaboTKM He(TU: MeperoHka, KpPeKUHT (TepMUYECKUH,
KaTaluTU4eckuil), muponu3. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U
B ObITy. KaMeHHBIH yrojib 1 NpoIyKThl €ro nepepaboTKu.

DKcriepuMEHTAIbHbIE METOJIbl H3Y4YEeHMsI BEIECTB M HX MPEBPALEHUI: O3HAKOMJIEHHE C
oOpa3liaMu IjacTMacc, KaydyykoB M pe3uHbl, kouekuuu «Hedte» u «Yromb», MoaenupoBaHHE
MOJIEKYJI YTJIEBOJIOPOJIOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHNE NPAKTUYECKOW paboThl: MOJydeHHE
STHJIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérurie 3amaun.

Bbruucrienus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJHMYECTBA HMCXOJHOTO
BEIIECTBA WM MPOJYKTAa PEAKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTUUECTBY OJHOTO U3 MCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kucnopoacoaepxanye oprannyeckune coeinHeHUs!

[IpenensHble OJTHOATOMHBIE CUPTHI. METaHOJ U ATAHOJI: CTPOCHUE, PU3UUECKUE U XUMUUYECKHE
CBOWCTBa (peakiUM C AaKTHBHBIMH MeETaJlaMH, TaJIOT€HOBOJOPO/JaMHU, TOpEHHE), NpHUMEHEHHE.




Bonoponneie cBsi3M MEXAy MOJIEKYJIAMH CIMPTOB. JIEHCTBHE METaHOJA W 3TaHOJA HAa OPraHU3M
YeJI0BEKa.

MHoOroaTtoMHble CIUPTHL. DTUIICHIIIMKOIb U TNIMLIEPUH: CTPOCHUE, (PU3HUECKUE U XUMHUYECKHE
CBOMCTBa (B3aMMOJEUCTBUE CO IIEIOYHBIMU METaJlIaMH, Ka4yeCTBEHHAs PEaKiisi Ha MHOIOATOMHbIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [[puMeHeHne runepruHa u 3TUIICHTJIMKOJIS.

@eHou: CTpOEHUE MOJEKYJbI, (PU3MUECKHe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denoma.

Anpaeruabl U kemousl. GopManbaeru, aueTalbIeTU/: CTpoeHHe, (PU3NUecKre U XUMHUYECKHe
CBOWCTBa (peakIMM OKHCICHHS M BOCCTAHOBJICHHUS, Ka4ECTBEHHBIC pEAKLMHU), TIOIy4YeHHE WU
pUMEHEHHE.

OAHOOCHOBHBIE MpefelibHbIe KapOOHOBBbIE KHUCIOTh. MypaBbUHAasg U YKCYCHAsl KHUCIIOTBI:
cTpoeHue, (U3NYECKUe M XMMHYECKHE CBOWCTBA (CBOMCTBa, OOLIME ISl Kilacca KHUCIIOT, PeaKius
TepUHKAINN), TTOTydeHUE U TpuMeHeHne. CTeapiHOBas U OJICMHOBAs! KUCIOTHI KaK MPEeACTaBUTENIN
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxHble 2QUpbl Kak TPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Haponu3 cnoxHbIX 3¢upos. Kupsl.
I'unponus xupos. [Ipumenenue xxupos. buonornueckas poib KUPOB.

VYrneBoabl: cocTaB, Kiaccu(ukanus yrieBojoB (MOHO-, AM- W Hojucaxapuibl). ['mokosza —
MPOCTEUIIHNIA MOHOCAXapu: OCOOCHHOCTH CTPOCHUS MOJIEKYJIBI, PU3NIECKHE U XUMUIECKHAE CBOWCTBA
(B3ammogpetiictBue ¢ ruapokcuaom meau(ll), okucienne aMmmuadHbpIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKACHUE B MPUPOJIE, TPUMEHEHHUE, OUOIOTHYECKas POJlb.
®orocunres. PpykTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u nemnrono3a kak NpupoaHble mnoiaumepbl. CTpoeHHE Kpaxmala U LEJUIIOJIO3BI.
duznyeckue U XMMHUYECKHE CBOMCTBA KpaxMaina (THIPOIN3, KAYeCTBEHHAs PEaKIUs C HOJIOM).

DKCrepuMEHTANIbHbIE METOJbl H3Y4YeHHs] BEIIECTB M WX MPEBpallleHUui: TMpPOBEACHUE,
HaOJIOZICHNE W ONMHMCAaHUE JEeMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KAYECTBEHHBIC PEAKLIUU
OJIHOAaTOMHBIX CIUPTOB (OKHCIeHue dTaHojsa okcugoMm Meau(ll)), MHOroaromMHBIX CHHUPTOB
(B3ammogerictBue TiunepuHa ¢ rugapokcuaom wmeau(ll)), ampmerugoB (OKUCICHHME aMMHUAYHBIM
pactBopoMm okcuma cepeopa(l) m ruapoxkcumom memu(ll), B3ammomeilicTBue Kpaxmajia C HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsbie 3anaun.

Bbruuciienus mo ypaBHEHHI0 XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOAHOTO
BEIIECTBA WM MPOJYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOIO U3 UCXOJIHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

A3zoTconepikaliye opraHn4eckie CoeIMHEHusI.

AMMHOKHCIIOTHl Kak aM(doTepHble OpraHndeckue coequHeHus. Pu3nueckue MU XUMHUYECKHUE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MMIKHA). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

benku kak mpHUpOIHBIE BBICOKOMOJICKYISIPHBIE COeAMHEHUs. llepBuUdHasi, BTOpHYHAs W
TPeTUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JIKOB: THAPOJIH3, JI€HATypaIus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

DOKcIepUMEHTaJIbHBIE METOJbl H3Y4YEHHUS BEUIECTB M MX MpEBpAIleHU: HAOMIOJeHHE U
OIMCaHHWE JEMOHCTPAIIMOHHBIX OTBITOB: JEHATypalys OENKOB IPH HAarpeBaHHWM, I[BETHHIC PEaKIHH
OEIKOB.

BbicokoMo1eKy JIsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJISPHBIX COEAMHEHUI: MOHOMEp, NOJIHMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IMOJMMEPHU3alUuu, CPpeaHsIs MoJieKyisipHas macca. OCHOBHBIE METOJIbI
CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTMHEHUH — TIOJMMEPH3aIHs U TIOJIMKOHICHCAIINSI.

OKcIepUMEHTaJIbHbBIE METOJbl M3Y4YEHHUs BELIECTB M MX MPEBpallleHHi: O3HAKOMJIEHHE C
o0pa31aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexIpeIMeTHbIE CBA3H.



Peanuzanus MeXNpeIMETHBIX CBS3€W NpPU M3y4EHHU opraHudeckod xumuu B 10 kiacce
OCYILECTBISICTCA Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHITUH,
SBJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOwire ecTecTBEHHO-HAY4HbIE MOHATHA: SBJICHHE, Hay4HbIH (pakT, rumoresa, 3aKoH, TEOpHS,
aHauM3, CHUHTE3, Kiaccu(UKauus, TMEePUOAUYHOCTh, HAONIOEHHe, H3MEpeHHe, JKCIIEPHUMEHT,
MO/JICIIUPOBAHUE.

dusmka: marepus, SHEpPrus, macca, aToM, 3JIEKTPOH, MOJIEKYyJa, SHEPreTMYECKH YpOBEHb,
BEIIECTBO, TeNO0, 00BEM, arperaTHoOe COCTOSHUE BEILECTBA, (PU3MUYECKHE BEIMYUHBI M €IUHMIBI UX
U3MEpEHusl.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoNOrHsA: MUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO MHTAHUS, MOIOIIME CPE/ICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE TpenapaTbl, MaTepHaibl W3 HMCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHUH

XuMuyeckul  sneMeHT. AtoMm. Slapo aroma, wu30TOmBL.  OJEKTpOHHAas  000JOYKa.
DHepreTUUeCKUe YPOBHH, MOAYPOBHH. ATOMHbIE opOuTanu, S-, pP-, d- smemeHThl. OCOOCHHOCTH
pacripesieieHusi JIEKTPOHOB MO OpOMTaIsIM B aroMax »3JIEMEHTOB IEPBBIX YETHIPEX IEPUOJIOB.
DneKTpoHHasi KOH(QUTYpaIUs aTOMOB.

[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xuMudeckux 3iaeMeHToB /1. M. Menneneesa.
Ces3p mepuonnueckoro 3akoHa u Ilepumonmyeckoi cucrembl xumudeckux aiemeHtos JI. M.
MenzeneeBa ¢ COBPEMEHHOM TEOpPHEM CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBOMCTB
XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB 110 IpyMHIaM U NepHoaMm.
3HaueHue NepruoINYECKOro 3aK0Ha B pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMUYeCKas CBsI3b. BUbI XUMUUECKON CBSI3U (KOBaJICHTHAsl HETIOJIIpHAs
U TIOJIApHAsA, MOHHAsA, MeTaJIMuecKkas). MexaHn3Mbl 00pa30oBaHUsl KOBAJIEHTHOW XUMHUYECKOW CBSI3U
(oOMEeHHBIN U TOHOPHO-AKIENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTE. DIeKTpOOTpUIIATETEHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAJUIMYECKUX PEIIETOK. 3aBHCHUMOCTb CBOMCTBA BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsTe o nucnepcHbIX cucTteMax. VICTHMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas 10Jis
BEIIECTBA B paCTBOPE.

Knaccudukanuss HeopraHmueckux coennHeHui. HomeHkaTypa HEOpPraHWYecKHX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKHUX BELIECTB, MPUHAIEKAIINX K Pa3IMUHBIM KJIaccaM.

Xumunyeckass peakuus. Knaccupukanus XUMHYECKHX peakuMid B HEOPraHUYECKOM u
OpPraHMYECKON XUMHMH. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBpPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziauuHbIX (akTopoB. OOpaTUMbIE peaKIUH.
Xumunyeckoe paBHoBecue. DaKkTOPHI, BIAMSIONINE HA COCTOSIHME XUMHYECKOro paBHoBecus. [IpunHuumn
JIe Illaremnse.

Onextponutuyeckas auccormanus. CuinpHble U cinabble 1eKTpoiuThl. Cpena  BOAHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.



DKCrepuMEHTAIbHBIE METObl M3YYCHHS BEIIECTB M MX MPEBPALICHUHN: JEMOHCTpAIUs TaOJIUIl
«Ilepuognueckas cucrema xumudeckux sneMeHToB J[[. WM. MennaeneeBa», HU3ydeHHE MOJIEIEH
KPUCTAINIMYECKUX PelIETOK, HAOIIOAeHUE U OMKHCAHNE IEMOHCTPAIMOHHBIX U Ja00paTOPHBIX OIBITOB
(paznokeHue MmepokcHuja BOAOPOJA B MPUCYTCTBUU KaTajau3aTopa, ONpeAesieHHEe CpPelbl pacTBOPOB
BEIIECTB C IOMOIIBI0 YHHBEPCATHHOTO WHIUKATOpPA, PEaKIHH HOHHOIO OOMEHa), MpOBEICHUE
MPAKTUIECKON paboThl «BrusHuEe pa3InyHbIX PAKTOPOB HA CKOPOCTh XUMUYCCKOU PEAKITUNY.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHMSIM XMUMHUYECKHUX PEAKLUH, B TOM YHUCIE TEPMOXMMHYECKUE PACUETHI,
pacy€Thl C UCIMIOJIB30BAHUEM TTOHSATHS «MACCOBAsl JI0JIS BEILIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. [lonoxenne nemeraiwioB B llepuoanmyeckoid cucreMe XMMHAYECKUX AJeMEHTOB /1.
W. MenneneeBa u 0cOOEHHOCTH CTpOEHUSI aTOMOB. PU3NYECKUE CBONCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha IpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA BAKHEUIIINX HEMETAIIOB (TaJOTe€HOB, CEphI, a30Ta, hocdopa, yriepoaa
Y KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX COSIMHEHHIA).

[IpumeneHne BaxXHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue metawioB B [lepuoandeckoil cucremMe XMMHYECKUX 3ieMeHToB [l U.
MenpaeneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmime
¢usnueckue cBoiicTBa MeTaioB. CIUIaBBI METAUIOB. JJEKTPOXUMHUYECKUU Psii  HANpPsDKEHUH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAKHEUIIIUX METAUIOB (HATPHM, KaIHi, KaJbIMi, MAarHUM, aJIFOMUHUH,
LIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCITUHECHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl M3YyUYEHHUs BEIIECTB U UX MPEBPALICHUN: M3yYEHUE KOJUIEKLIUU
«Mertasibl U CIIaBbI», 00pa3I[0B HEMETAIUIOB, PEUICHNE YKCIEPUMEHTAIIBHBIX 3a/a4, HAOII0ACHUE 1
OIHMCAaHNE IEMOHCTPAIIMOHHBIX M J1a00PaTOPHBIX OIMBITOB (B3aUMOJICHCTBUE THAPOKCUIA AITFOMUHHMS C
pacTBOpamMH KUCJIOT U LIEJI0YeH, KaYeCTBEHHbIE PeaKIIMU HA KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérer maccel BemiecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe WU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUUA BEIIECTB, pacu€Thl Macchl (00BbEMa, KOJIMYECTBA
BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJTHO U3 BELIECTB UMEET IPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B oOecrieueHHWH HKOJIOTHYECKOM, SHEPreTHUUECKOW M THUIIEBOM O€301acHOCTH,
pa3BuTuu MeAuIUHEL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHi.

[IpencraBienust 06 OOIMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO TMOMYyYEHUS BaKHEUIINX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MaTEpPHANOB: BaXXHEWIITHE CTPOUTETBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKW, CTEKJIO, KepaMHKa, MaTepHalibl IJisi JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuMus U 310pOBbE YEJIOBEKA: MpaBuja MCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiIa
0€30macHOTO MUCIOJI30BAHUS TIPENapaToB OBITOBOM XUMHUH B TIOBCETHEBHON KU3HM.

MexnpeaMeTHbIE CBSI3U.

Peanu3arusi MEXNpeAMETHBIX CBS3€H MPHU M3y4eHUH OOIIed M HeopraHmdeckod xumuu B 11
KJIACCE OCYIIECTBISETCS Yepe3 MCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYUHBIX MOHSATHH, Tak H
TIOHSATUH, SBIISIOIIMXCS CUCTEMHBIMHU JIJISI OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0miue ecTecTBEHHO-HAyYHbIE TMOHSATHUS: HAy4yHbIA (DaKkT, TMIIOTE3a, 3aKOH, TEOpHUs, aHaJU3,
CUHTE3, KiaccuukaIys, nepuoIn4HOCTh, HAOIIOACHHNE, YKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHNE,
SIBJICHHE.



dusuka: MaTepus, SHEpPrus, Macca, aTroM, JJIEKTPOH, INPOTOH, HEWTPOH, HWOH, HW30TOII,
pPaaOaKTHBHOCTb, MOJICKYJa, SHEPreTHYECKHH YypOBEHb, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHHE BELIECTBa, (PU3NUCCKUE BEIMUUHBI U SANHHIBI HX U3MEPEHHSI, CKOPOCTb.

Buonorus: kierka, opranusm, SKocucTeMa, onocepa, MakKpo- 1 MHUKPOAJICMEHTBI, BUTAMUHBI,
0OMEH BEIIIEeCTB B OpraHu3Me.

['eorpadusi: MUHEPaJIbI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMIAEMBbIE, TOTLIHBO, PECYPCHI.

TexHONOTHUsI: XMMHYECKash MPOMBIIUICHHOCTb, METALTYPIUsi, MPOM3BOACTBO CTPOHUTEIBHBIX
MaTepHajoB, CEJIbCKOX03HCTBEHHOE IIPOM3BOICTBO, MHUIIEBas IPOMBIIUICHHOCTh, (hapManeBTHYeCKast
MNPOMBIINIJICHHOCTh, IMPOHU3BOJACTBO KOCMCTHYCCKUX IIPCIapaToB, MNPOU3BOACTBO KOHCTPYKIHWOHHBIX
MaTepuraIoB, SJICKTPOHHAA MMPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yIbTaTaM OCBOCHUS 00YUYaIOIIMMHUCS ITPOTrpaMM
cpenHero o6mero o0Opa3oBaHUS (JUYHOCTHBIM, METallpeIMETHBIM U TpeaMeTHbiM). Hayuno-
METOAMYECKON OCHOBOM JIsl pa3pabOTKU MIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI IIPOTPAMM CPETHETO
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBINA MOIXO/I.

B cooTrBercTBUM C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YpPOBHE CpeIHEro ooIiero oOpa3oBaHUs BblAEICHBI
CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHME OOYYAIOUIMMHUCS POCCHUICKONW T'pa)XIaHCKOW HJIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

LIEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEW ¥ MCTOPUYECKUX TPATUINN 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B CBOCH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, NPUCYLIIMMH  LEJIOCTHOW  CHUCTEME  XHUMHUUYECKOIO
o0Opa3oBaHuS;

HAJIMYHME MPABOCO3HAHUS IKOJOTHUECKOW KYIBTYpPBI U CIIOCOOHOCTH CTAaBUTh IIETH U CTPOHUTH
YKU3HEHHbIC I1JIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUs TOCTUTalOTCsA B €IUHCTBE YUeOHOU U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBHM C TYMAaHHUCTHUYECKHUMH, COIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJ€ajlaMd POCCUICKOTO TIpakJaHCKOTO OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMHU M TMpaBUJIAMH TOBEACHHUS, CIOCOOCTBYIOIIMMH Mpoleccam
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYaIOIINXCSl.

JIMYHOCTHBIE pE3YyJbTaThl OCBOEHUS IpeaMeTa «XHMHS» OTPakaloT CcHOPMUPOBAHHOCTH
OTIbITA TTIO3HABATEIILHONW U MIPAKTUYECKOMN JCSITEIIBHOCTA 00YJAIOUIUXCs TI0 peayiu3allii MPUHSTHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs OOYYaIOIMMHUCS CBOMX KOHCTUTYLHHMOHHBIX NpaB U 00A3aHHOCTEH, YBaXeHHS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M TMPaBUIAX MEXKIUYHOCTHBIX OTHOIIEHUUA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW NEATENbHOCTH NPU CO3JaHUM YYEOHBIX MPOEKTOB,
pelieHnu yu4eOHBIX U TTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI JPYTUX MPU
aHaJlM3e pa3jINYHbIX BUJOB YU€OHOU NeSTENbHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMUU;

YBa)XEHUS K TPOIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XUMHH,
OCO3HaHHUS TOTO, YTO JOCTHKEHHUSI HAYKH €CTh Pe3yNbTaT UIUTEIbHBIX HAOTIOACHHMA, KPOTOTIHBBIX
AKCIEPUMEHTAIbHBIX IOUCKOB, IIOCTOSTHHOTO TPpyAa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTUBOB B MOJTYYEHHH U MOCIENYIOIEM aHalu3e HH(OpMaLuU O
MePEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMH, CBSI3aHHBIE C XMMHYECKUMH SIBJICHUSMU, W TMPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh HA MOPAITHbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;



FOTOBHOCTM OLICHUBATh CBOE IIOBEICHUE M IIOCTYNKH CBOMX TOBApUILEH C IO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMaHUS IIEHHOCTEH 370poBOro u Oe3omacHoro oOpa3a J>KHW3HH, HEO0OXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

COOIOICHHS TTPaBUJI OE€30MACHOTO OOpAIEHUS C BEIICCTBAMH B OBITY, TOBCETHEBHON KU3HU U
B TPYZIOBOH JAESATEIBHOCTH;

MMOHUMAaHHUS [ICHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOT'O 0€30IaCHOIO MOBEACHUS B
CUTYALUSIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCIEACTBUA ¥ HENPUSATHS BPEIHBIX MPHUBBIYCK (YHIOTPEOICHUS ATKOTOIIA,
HapPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETGHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKONW  JIEATEIBHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTU€ B pELICHUM MPAKTHYECKUX 337a4 COLUAJIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IMuHOro pojia, B TOM YHCIIe HA OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUH TI0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJibTaraM TPYJIOBOH JAESTEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIAMBUAYAIbHOW TPAeKTOPHUH OOpa3oBaHMs, Oymyiien
npodeccun u peanu3anuu COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

SKOJIOTMUYECKU 11eJIeCO00pa3HOr0 OTHOIICHUSA K MPUPOJE, KaK HCTOUYHUKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emIe;

MMOHUMAHUS TJIOOAJTBHOTO XapakTepa SKOJOTHYECKHX MpoOJeM, BIHUSHHUS SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHOM CpEIbl;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONb30BAHMS JOCTHKEHHN XUMHH JUIS PELICHUS BOIPOCOB
paIrMoOHAIBHOTO TPUPOIOTIOIH30BaAHNS,

AKTUBHOT'O HENPUATHUS IECHCTBHM, IPUHOCAIINX BpE OKPYKAOIIEH NPUPOIHON Cpeae, yMEHUS
MIPOTHO3UPOBATh HEONATOMPHUATHBIE AKOJIOTMYECKUE IMOCIEACTBUS MPEANPUHUMAEMbBIX ISHCTBUMA U
MpeAOTBPALIATh UX;

HaJU4Usl Pa3BUTOTO OSKOJOTUYECKOTO MBIIIIEHUS, 9JKOJOTHYECKON KYJIbTYphI, OIIBITA
NESTEIPHOCTH  DKOJIOTHYECKOM  HANpaBJIICHHOCTH, YMEHHUS  PYKOBOJICTBOBAThCSI HMH B
M03HABATEIbHON, KOMMYHHKATUBHOM W COLMAIbHOW MPAKTUKE, CIIOCOOHOCTH M YMEHUS AKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUS CIeNU(UKH XUMUM KaKk HayKd, OCO3HaHHs e€ poinu B (GOPMUPOBAHUU
palMoOHAIBPHOTO HAYYHOTO MBIIIUICHHS, CO3[IaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKPYKAIoIIeM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B TIO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH
po0sieM COXpaHeHHsI IPUPOTHOTO PABHOBECHSI;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JUIsl COBPEMEHHOW [HMBWIM3AalUUA: B €€
I'YMaHUCTHYECKON HAMpaBICHHOCTH W BaXKHOM pOJM B CO3/aHUM HOBOM 0a3pl MaTepuaibHON
KYJIbTYpbI, PEIICHUU TI00aJbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
OHEPTeTHUYECKOH, MUIIEBON U IKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEAHMIIUHBI, 00ECIICUCHHUH
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTHUYECKU KOMGPOPTHOM KU3HU KaXKI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM  TIPAMOTHOCTH:  TOHMMAHHSI  CYIIHOCTH  METOJOB  TO3HAHUA,
WCTIONB3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIL30BATh IOJydaeMble 3HAHUS IS



aHaIM3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETr0 MUpPA U MPOUCXOAIIUX B HEM M3MEHEHHM, YMEHHUS
nenaTb 00OCHOBAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAayYHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C IIEJIbI0
MOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO HMCHOJIh30BaTh XUMHUYECKHE 3HAHUS Ui PEIICHHs MpoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKON 1S TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTMBHOMY HOJYYEHHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpodhecCHOHATBHON 1eATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS yU4eOHOTO INMpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEr0
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYUMBIC I8 (OPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOIIUXCS  MEXKIUCHIUTIIMHAPHBIC
(MeXIpeIMeTHBIC) OOIIeHAYYHBIC TTOHSTHS, OTPAKAIONIUE [EJIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crenuuKy METONIOB IIO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, ABIEHUE, MPOLIECC, CUCTeMa, HAyYHbIN (aKT, MPUHIIHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHus, UCClIeIOBaHUE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIE y4eOHbIC NEUCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC),
obecneunBaromue ¢GopMupoBanue (yHKIIMOHAIBLHOW TPAMOTHOCTH W COLHUAIBHON KOMIIETEHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH o0yJaronmxcs UCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTITMHAPHBIE,
MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS B MO3HABATEIHLHON U COIMATBHOM
MPaKTHKE.

MertanpeaMeTHble  pe3ylbTaThl  OTPAXAOT  OBJAJCHHWE YHUBEPCAIBHBIMH  Y4eOHBIMU
MM03HABATEIFHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBHS:

CaMOCTOSITENNFHO ~ (OPMYNIHpPOBATH M aKTyalIM3UpOBaTh MpPoOIEeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTpEeNeNsATh IEMN JESITeNbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;

WCIONBb30BaTh NP OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIILIIEHUS — BBIICIATh
XapakTepHble TMPU3HAKK TIOHSATHM W  YCTAHABIWMBAaTh WX  B3aHMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHATHS JIs OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SIBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KTacCU(UKAIIMK BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTDH JIOTHYECKUE PACCYKIEHUS (MHAYKTHBHBIC, JAEIYKTUBHBIC, MO AHAJIOTHH), BBHISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTPUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOJBI M
3aKJIFOYCHUS;

MPUMEHSITh B TMpOIecCe MO3HAHUS, HCIONb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIA, TIPEOOPa30BbIBATh MOJICTBHBIE MPEJACTABICHUS — XUMHUYECKHU 3HAK (CHMBOJI) JJIEMEHTA,
xuMudeckas popMmysia, ypaBHEHHE XUMUYECKON PEaKINK — IIPH PEIICHUN YICOHBIX MTO3HABATEIIBHBIX
U TpaKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJICNIbHBIE MPEICTABICHUS MJ BBIABICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEaAKIIHil.

2) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUI;

dbopMynupoBaTh LeIM W 33Ja4d  HCCIEAOBAaHUS, HCIOIb30BaTh IIOCTAaBICHHBIE U
CaMOCTOSITENTLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hopMHUpPOBaHMS TUITOTE3HI IO MPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYKJICHUI;



BJaJleTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHHUPOBAHUS M MPOBEACHUS  YUYCHHUECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HaAOJIOAAaTh 3a XOAOM IpOILEcca, CaMOCTOATEIbHO
IIPOTHO3UPOBATh €ro pe3yibTar, (opMyaupoBaTb O0O0OOIIEHHUS M  BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3Yy/IbTAaTOB HCCIEAOBAHUS, COCTaBISTh OOOCHOBaHHBIM OTUYET O MNpOJETaHHON
pabore;

pUOOPETaTh OMBIT YYCHUYECKON MCCIIEOBATEBCKON U MPOEKTHON NESTEIbHOCTH, IPOSBISATH
CIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIlIEHUs] MIPAKTUYECKUX 3ajad,
IIPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMau (HaydyHO-TIOMyJIpHAs JIMTEpaTypa
XMMHUYECKOIO  COJEp)KaHus, CIpaBOYHblE 1OcoOMs, pecypcsl MHTepHeTa), aHaJIN3UPOBATh
MHGOPMALIMIO Pa3IMYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3ampockl M TNPUMEHATh pPa3IMYHbIE METOJBI TNPH TIOMCKE U 0TOOpe
nHpopMalnuu, HEOOXOJUMOM [T BBINOJIHEHUS Y4eOHbIX 3aJa4 ONPeeIEHHOIO THUIIA;

IpUOOpeTaTh ONBIT MCIOJIB30BaHUS HMH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OPMY MpeICTaBICHUS WHPOpPMAIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEJCTBA MPHU padoTe ¢ XUMHUECKOW MH(OpMaIei:
NPUMEHATh MEXIpeaMeTHbIe ((pU3NYecKne W MaTeMaTHYeCKHWe) 3HAKM W CHUMBOJBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKZaeMOW TeMbl B XOJAE IHAajora W/WIH TUCKYCCHH,
BBICKa3bIBaTh ~ WJEH, (OPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCHTEIBHO  BBITIOJTHEHUS
IPEUI0KEHHOH 3a/1a4H;

BBICTYNIaTh C IPE3CHTAled pe3y/lbTaTOB II03HABATEIILHOW JAEATENbHOCTH, IOJIy4YEHHbBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHHKAMH TP BBHIOJHEHHH XMMUYECKOTO IKCIIEPHUMEHTA,
MPAaKTUYECKOH pPa0OTHI MO HMCCIEJOBAHUIO CBOWCTB M3YYaeMBIX BEIIECTB, peaH3alli Y4eOHOTO
npoekta M (GOpPMYIMPOBATH BBIBOJBI 10 pE3ylbTaTaM IMPOBEIEHHBIX MCCIEJOBAHUN MYTEM
COIJIACOBAHUS MO3ULUI B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

Ogiaienne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENTFHO TUTAHUPOBATh M OCYIIECTBIATH CBOKO II0O3HABATEIBHYIO JEATEIBHOCTD,
ompenensas e€ Ienu M 3aJauyd, KOHTPOJIUPOBATh M IO Mepe HEoOXOIUMOCTH KOPPEKTHPOBAThH
Ipe/ularaeéMblii  aJrOpuTM JAEHUCTBUM NpH BBHINOJHEHHM YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh HambOosee AP(PEKTUBHBINA CIIOCOO MX PELIEHUS ¢ YYETOM IOIY4YEHHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPaXKaloT:

c(hOPMHUPOBAHHOCTD TPEJCTABICHUNH O XHUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XUMHUU B TO3HAHUHU SIBJICHHH TPHUPOJL, B (GOPMUPOBAHWU MBIIIJICHUS U
KYJIbTYpPBI THUYHOCTH, €€ (QYHKIIMOHATHLHONU IPaMOTHOCTH, HEOOXOAUMOM AJIsl pelIeHUs] TPAKTHUIECKUX
3a/1a4 ¥ HKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0POBBIO U TIPUPOJTHON Cperie;



BJIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAralolIne MOHATHUS
(XMMUYEeCKUIl  DJEMEHT, aroM, DJIIEKTPOHHAas O00O0JI0YKa aToMa, MOJEKyJa, BaJCHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBs3b, CTPyKTypHas ¢Gopmyna (pa3BépHyTas U
COKpauéHHasi), MOJb, MOJIIpHAsi Macca, MOJISPHBIA O00BEM, YIIIEpOJIHBIN CKeleT, (yHKIMOHAIbHAs
rpynna, pajukai, U30Mepus, U30Mepbl, FTOMOJIOTMUECKUIN PsiZl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOL
U a30TCOJEpIKAIINE COEIMHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COEIMHEHMS); TECOPUH U 3aKOHBI (TEOpHUsl CTPOCHHUs oprannyeckux BemectB A. M. bytneposa, 3akoH
COXpPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XMMHH; MUPOBO33PEHUYECKUE
3HaHMS, JIKAIIMEe B OCHOBE MOHMMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XHUMHUYECKHUX SIBJICHHM,
(aKTOJOTHYECKUE CBEACHHUA O CBOWCTBAaX, COCTaBE, IMOJyYeHHMH W O€30MacHOM HCIIOJIb30BaHUH
BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH 1eATEIbHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIe MPU3HAKU MOHSATHM, yCTaHABIMBATh UX
B3alMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOUIME IOHSTHUS NPU ONMCAaHUM COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCAUHEHUM;

cOPMUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XHWMHUYECKYI0 CHMBOJHUKY JJS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOM) (HOpMYNT OpraHMYecKUX BEIIECTB U
YpaBHEHUH XMMMUYECKHUX pEaKUuid, U3rOTaBIMBATh MOJEIM MOJIEKYJ] OPraHMYECKHX BEIIECTB MJIs
WUTIOCTPAIIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPHUHAJJICKHOCTh H3YYEHHBIX OpPraHMYEeCKHX
BEIIECTB 10 WX COCTaBY M CTPOCHUIO K OMpEAeIEHHOMY KIIacCy/TpyIie coelMHeHuH (YriieBOAOPOIbL,
KHCIIOPOJI U a30TCOJEPXKALIUE COEIAMHEHUS, BBICOKOMOJEKYJISPHbIE COEIUHEHMS), AaBaTb UM
Ha3BaHUs 10 cuctemarnueckoir Homenkinatype (IUPAC), a Ttakxke NUpUBOAWTH TpPUBHAIIBHBIC
HA3BaHMs OTHAEIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, MNPOMMWIEH, AaleTUJICH, STHJICHTIIUKOIb,
rvuepus, (eHon, ¢GopManbaeru, aneTanblIeru], MYypaBbHHas KHUCIOTa, YKCyCHas KHCIIOTa,
OJICMHOBAsI KMCIIOTA, CTEApUHOBAsI KUCIIOTA, TIII0K03a, (PpYyKTO3a, KpaxMal, HEeJUTII03a, TIINIUH);

cOPMUPOBAHHOCTh yMEHHS OIPEACTATh BHIbI XUMHUYECKOW CBSI3H B OPTaHUYCCKUX
CoeMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUU CTPOCHHS OPraHUYEeCKUX BEIECTB
A. M. bytnepoBa aJis 00bsSICHEHHs 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEepPHU30BaTh COCTAaB, CTPOCHUE, GUZNUECKUE U XUMUYECKUE
CBOMCTBAa THIHYHBIX MPEACTABUTENCH pPA3IMYHBIX KIACCOB OPraHMYECKUX BEUIECTB (METaH, JTaH,
STUJICH, TPOMWIIEH, aleTwieH, OyraaueH-1,3, mermwnOyranuen-1,3, O€H301, METaHOJ, 3TAaHOI,
STWIEHIJIUKOJb, TIULEPUH, (EHOJI, aleTalbJerusl, MypaBbUHas M YKCyCHas KHUCJOTBI, TJIOKO3a,
Kpaxmall, LeJII0NI03a, aMHHOYKCYCHAsi KHCJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIY
HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKIHMI C HMCIOIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKU YTJIIEBOJIOPOAHOIO ChIpbsi (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CIOCOOBI HMX MEpepadOTKH M MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUYUCICHHUS MO XHMHUYECKHM YPAaBHEHHSIM (MacChl,
00BbEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA MJIM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHWA 00 OCHOBHBIX METOJAaX Hay4YHOTO
TTO3HAHMS, UCTIOJB3YEMbIX B XUMHH TPU W3YUCHUU BEIIECTB U XUMUYECKUX SIBICHUH (HAOIIIOICHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOJIB30BAaTh CHUCTEMHbIE XWMUYECKHE 3HAHUS IS
MPUHATHS PELICHUA B KOHKPETHBIX >KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BELIECTBAMU M HUX
MIPUMEHEHHEM;



c(OPMHPOBAHHOCT, YMEHUH COOMIONATh NpaBWIAa TOJIb30BAHUS XHWMHYECKOM TOCynod u
1a00opaTOpPHBIM O0OPYZOBAaHUEM, a TaKXKe MpaBWiia OOpalleHHs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSMH T10 BHITTOJHEHUIO Ta00PaTOPHBIX XUMHUECKHUX OIBITOB,;

cOPMHUPOBAHHOCTh YMEHHWH IUTAHHUPOBAaTh W BBINOJIHATH XUMHYECKHH 3KCICPUMEHT
(mpeBpalieHus OpraHUYEeCKHX BEIISCTB NPU HArpeBaHHWM, IOJyYEHHE JTHUJICHA M HM3yYCHHE €ro
CBOWCTB, KaueCTBEHHBIE PEAKIMH OPTaHUYECKUX BEIIECTB, JEHATypalusi OEJIKOB MPH HarpeBaHHH,
[[BETHBIE PEAKLMHN OEJIKOB) B COOTBETCTBHHU C IPABUIAMHU TEXHHKH 0€30MaCHOCTHU IPHU OOpAIICHUH C
BEIIECTBAMH U  JIa0OPAaTOPHBIM OOOpPYIOBAaHHEM, NPEACTABIATH PE3yIbTATHl  XMMHYECKOTO
SKCHEpUMEHTa B (hopMe 3aluCH YpPaBHEHHI COOTBETCTBYIOMIMX PEaKIMid U (JOPMYIHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3y/IbTaTOB;

COPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH(opManuio,
MOJTY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBoi nH(popmanuu, IHTepHET 1 ApyTux);

c(hOPMHUPOBAHHOCTh YMEHHI COOJIIO/IATh MPaBUiIa IKOJIOTUYECKH 11E71eCO00pPa3HOTO MOBEACHHUS
B OBITY W TpPYOOBOH [EATEIBHOCTH B IENSAX COXPAHEHHS CBOETO 3/I0POBbSl U OKpYXKarollen
IPUPOIHON Cpebl, OCO3HABAaTh OMACHOCTh BO3JCIHCTBUS Ha J>KHMBBIE OPraHU3MBI OINpPENEIIEHHBIX
OpPraHMYeCKUX BEIIECTB, MOHMMas cMbica mnokaszarens [I/JIK, moscHATP Ha mpuMepax CrocoObI
YMEHBUICHHUS U TPEIOTBPAIIECHHUS UX BPEAHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

IUIs1 00YJaIOUINXCSl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBbsI: yMEHHE PUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MIO3HAHUS BELIECTB U XUMHUYECKHX SBJICHUI,

IUISL CIENBIX M CIa0OBUASAMIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pPENbe(hHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvucu XuMuIecKux Gopmyi.

11 KUIACC

[IpenmMeTHbIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

C(OPMHUPOBAHHOCTh IPEJACTABICHUNA: O XMMHMYECKOM COCTaBIISIONIEH €CTeCTBEHHO-Hay4HOIl
KapTUHbl MHpa, POJIM XMMHUU B IO3HAHUM SIBIEHUH NpUpPOAbl, B (OPMHUPOBAHUU MBILUICHUS U
KYJIBTYpbI TMYHOCTH, €€ GYHKINOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PELIeHUs] TPAKTUYECKUX
3aJa4 ¥ SKOJIOTUYECKH 00OCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOIHOM Cpene;

BJIa/ICHUE CHCTEMOM XMMHYECKHMX 3HaHHM, KOTOpasl BKJIIOUAET: OCHOBOIIOJIAraloINe MOHATHS
(XMMHUYECKUIl DIIEMEHT, aTOM, U30TOI, S-, P-, O- 3JIEKTpOHHBIC OPOUTANN ATOMOB, MOH, MOJIEKYIA,
MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENICHb OKHCICHHUS, XUMUYeCKast
CBs3b (KOBaJIEHTHasl, MOHHAs, METAJUIMYEeCKas, BOJAOPOJHAs), KpUCTAIJIMYEcKas pemerKka, TUIIbI
XUMHUYECKUX PEaKLUi, pacTBOP, 3JIEKTPOIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTUYECKAsT THUCCOLMALINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON PEaKIMU, XMMUYECKOE PAaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOpHs SJIEKTPOJUTHYECKON Iuccounuanuu, nepuoandeckuil 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHHUS! MacChl BELLECTB, 3aKOH COXPAHEHMsI M MPEBPAIICHUS SHEPTUU NPU XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHH, MUPOBO33PEHYECKHUE 3HAHUS, JIeKaIHe
B OCHOBE MOHUMAaHHSA MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHHH, (haKTOIOTHYECKue
CBEIEHUSI O CBOWCTBaX, COCTaBe, MOJYyYeHHH U O€30IacHOM HCIHOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN AESITETbHOCTH YeIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIe MPU3HAKU MOHATHM, yCTaHABIMBATh HUX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IPYU ONMCAHUHA HEOPTraHMYECKUX BEIECTB U
UX NpEBPALLEHUN;

c(OPMUPOBAHHOCTh YMEHUH HCMHOJIb30BaTh XHWMHUYECKYIO CHMBOJHUKY JJSI COCTaBJICHUS
(dbopMyIT BEIIECTB ¥ YPaBHEHUI XUMUYECKUX peaKIuii, cucteMarnieckyro HomeHkinarypy (IUPAC) u
TPUBHAIbHbIE Ha3BaHHs OTAEIbHBIX HEOPraHMYECKUX BEIIECTB (YrapHbId ra3, yrJIeKHCIbIH ras,
aMMHUaK, rai€Hasi U3BECTh, HEral€Has U3BeCTb, IUTHEBAs COJA, IUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OINpeAeNsATh BAJICHTHOCTb M CTENEHb OKHCIEHUS XHUMHUYECKHUX
AJIEMEHTOB B COEAMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOHN CBS3M (KOBaJIEHTHAs, MOHHAf,



METaJUIMuecKasi, BOJOpPOAHAsl) B COCIUHEHMSX, THUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIrO
BeIlleCTBA (aTOMHAas, MOJICKYJISIpHAS, HOHHASI, METAJTMYECKAst ), XapaKTep CPe/bl B BOJAHBIX PACTBOpAX
HEOPraHWYECKUX COETMHECHMI;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMUBATh MPUHAAJIC)KHOCTh HEOPraHUYECKHX BEUIECTB I10
X COCTaBy K OIpENeNEHHOMY Kiaccy/Tpynie COeIUHEHHUH (IPOCThIE BEHIECTBA — METAaUIbl U
HEMEeTaJlJTbl, OKCHU/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PAaCKpbIBaTh CMbICI Neproaudeckoro 3akona [I. 1. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKUX
anemeHToB 1-4 mepuonoB Ilepuonuueckoit cucreMbl xumudeckux snementoB [[. M. Menpeneena,
UCIIOJNIb3YS TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOHMTANIN», «IHEPreTUYECKHUE YPOBHH», OOBACHATH
3aKOHOMEPHOCTU M3MEHEHUsl CBOMCTB XMMMYECKUX 3JIEMEHTOB U HUX COCIMHEHHI MO MepuoaaMm M
rpymnmaM [lepuoanueckoit cucTeMbl XUMUYECKUX 3IeMeHTOB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOICTBa
HEOPraHUYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, OATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOU CBSA3U
MEXJy HEOPraHMYECKMMHU BEIIECTBAMHM C MOMOLIBIO YPaBHEHHHM COOTBETCTBYIOLIMX XMMHYECKUX
peakuuii;

cOpPMUPOBAHHOCTh yMEHHS KJIACCH(DHIIMPOBATh XHMHYECKHUE PEAKIUU 10 Pa3IUIHBIM
MpHU3HaKaM (YUCIy U COCTaBy pEarupyrollux BELIECTB, TEIIOBOMY 3(eKTy peakiuu, U3MEHEHUIO
CTETEeHEeW OKUCIICHUS SIEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YYaCTHIO KaTajanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISTh YPaBHEHUS PEAKIMI pPa3IUYHBIX THIIOB, TIOJTHBIC U
COKpalIEHHbIE YPAaBHEHUS PEAKIMI HOHHOTrO OOMEHA, YUUThIBasi YCIOBUSI, IPU KOTOPBIX 3TU pEaKLUU
UIYyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEaKLUH, MOATBEPKIAIONINEe KA4eCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PeaKIuii;

c(OpPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOH peakuuu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npuniun Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHIl XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI, JIeXKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO  TOJY4YEHHUS CEpHOM KHUCIOTHl, aMMHuaka, a Takke Cc(HOpMUPOBAHHOCTh
IpeicTaBiIeHU 00 OOIMX Hay4yHBIX MPUHIUNAX M SKOJOTHYECKHX MpodieMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIUYUCICHUS C UCTIOIb30BAHUEM MOHSATHUS «MacCoBast
JI0JIsl BEIIECTBA B PAacTBOpE», OOBEMHBIX OTHOLIEHUH ra3oB HNPU XUMHUYECKHUX PEaKIMSIX, MacChl
BellecTBa WM 00bEMA ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce WIM 00bEMY OJTHOTO W3
YYacCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro 3¢ ¢eKkTa peakliud Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHUPOBAHHOCTh yYMEHHUH COONIOJATh TMpaBWia TOJb30BAHUS XWMHUUYECKOW TIOCYIOM U
abopaTOpHBIM O0OpPYZOBaHUEM, a TaK)Ke IpaBuia OOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh yYMEHUN TIUIAHUPOBATH U  BBIMOIHATh XUMHUYECKHH DIKCIEPUMEHT
(paznokeHue MepoKcuAa BOAOPOJAa B MPHUCYTCTBUU KaTallM3aTopa, OINpPeEAeieHHE Cpellbl pacTBOPOB
BELIECTB C MOMOIIBIO YHHBEPCAIBHOIO MHAMKATOPA, BIMSHUE Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh
XUMHYECKON PEeaKINy, pEeaKiii HOHHOTO 00MeHa, KaYeCTBEHHbIE peaklluy Ha Cynb(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 110 TeMaM «MeTaib» u
«Hemerannel») B COOTBETCTBUH C MTPaBIJIAMU TEXHUKH O0€30MACHOCTH MPHU OOPAIEHUH C BEIECTBAMHU
1 1ab0OpaTopHBIM 000PYIAOBAHUEM, MPEACTABIATh PE3YIbTAaThl XUMUYECKOTO IKCIIEPUMEHTA B opMme



3alUCH ypaBHEHHUU COOTBETCTBYIOIIMX peaKiuid U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE 3THUX
PE3YIIbTATOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3MPOBATH XWUMHYECKYIO WH(POPMAIHIO,
MOJTy4aeMYyI0 M3 Pa3HBbIX HCTOYHHKOB (CPEICTBA MAaCCOBOM KOMMYHHKAIINU, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUIa YKOJIOTUYCCKH 11E71eCO00Pa3HOr0 TOBEICHUS
B OBITY W TPYHOBOW JEATEIBHOCTH B IEISX COXPAHCHHUS CBOETO 3/J0POBbS W OKpYyKaromen
MPUPOJHON CpElbl, OCO3HABATh ONACHOCTH BO3JICHCTBHS HAa JKHMBBIE OPTaHU3MBI OINPEACIEHHBIX
BEIIECTB, MOHUMast cMbicha Tokaszarens [1JIK, moscHATH Ha mpuMepax CrIocoObl YMEHBIICHUS WU
MPEIOTBPAIICHHUS X BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKa;

JUTSE OOYYaIONIUXCS C OTPAHMYCHHBIMEA BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/aX IMO3HAHHMSI BEIIECTB M XUMHUECKUX SIBIICHUH;

IUISL CIENBIX W CIA0O0BUIANIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh PElbe(yHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitns muist 3anvcu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3iesioB M TeM K n (undposbie)
B NPOrpamMMbl Bcero oﬁﬂTpo.m)m,Ie pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
Paznea 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMUM
[Ipeamer oprannueckoit xumuu. Teopust )
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3 E(t)t“é/éfﬁ)hnog(lj—u ru/
M. Bytieposa O

Wroro no pazpeny 3

Pasznea 2. YriaeBoaopoanbl
2.1 [IpenenbHbIE YTIEBOJOPOIbI — ATKAHBI 2 —piggt”géfﬁ)hnoggu u/
29 Henpenenbable yrieBogoOpoabl: alKEHBI, 6 1 http://school-

’ aJIKaJIuEeHb], aJTKUHEI collection.edu.ru/
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 —pigét“é/éfﬁ)hnoggu u/
24 IIpupoaHbIE HICTOYHUKH YIIIEBOIOPOIOB 3 1 http://school-

' 1 UX mepepaboTKa collection.edu.ru/

Hroro no pazneny 13

Paznen 3. Kucsopojacoaep:xaniue oprannyeckue coeiuHeHust

http://school-

3.1 Crimpret. Oexon 3 collection.edu.ru/
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 http://school-

' CrnosxxHbie 23¢upsl collection.edu.ru/
http://school-

3.3 Y TIICBOIEI 3 1 collection.edu.ru/

Hroro no pasneny 13

Pa3nes 4. Azorcoaepkamue OpraHu4ecKue coeJHHeHHs



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

http://school-

4.1 AMUHBI. AMHUHOKHUCTIOTBI. benkn 3 collection edu.ru/
Hroro mo pasneny 3
Pasznea S. BbicokoMoJIeKyJISIPHbIE COEINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 %I%u. u/
Hroro mo pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

11 KIIACC

HaumenoBanue KoJunyecTBo 4yacoB
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
/i pa3ie/ioB H TeEM Kontpoasbnbie | IlpakTuyeckue
Bcero pecypcbl
NPOrpamMMblI padoThI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHune aTOMOB.
11 g:pﬁgﬂﬁzzzx:ssﬁ;g 3 https://school.infourok.ru/videouroki?predmet=himiya
' PHOZ Klass=11_klass
XUMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa
CrpoeHue BeniecTna. https://school.infourok.ru/videouroki?predmet=himiya
1.2 4 —
MHoroo6pasue BenecTB klass=11 klass
https://school.infourok.ru/videouroki?predmet=himiya
13 XUMHUYECKUE PEaKIIUU 6 1 1 Klass=11 Klass
https://school.infourok.ru/videouroki?predmet=himiya
Wroro mo paszneny 13 Klass=11 Klass
Pasjnen 2. Heoprannueckas xummusi
2.1 Merajubl 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hewmeramnnnl 9 1 1 https://resh.edu.ru/subject/29/11/
CBs13b HEOPTraHUYECKUX
2.3 Y OPTaHUYECKUX 2 https://resh.edu.ru/subject/29/11/
BEIIECTB
Uroro no pazneny 17 https://resh.edu.ru/subject/29/11/
Pa3nea 3. XuMus u :KU3Hb
3.1 | XUMHUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 2 3

YACOB I10 ITPOTPAMME



https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 11 xmace/ I'abpuensia O.C., OOiecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe od1iecTBo «M31aTenbcTBO

«HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
https://uchitel.club/webinars/himiya/10-klass/11-klass/srednee-obshchee-

obrazovanie/vpr

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru/
https://school.infourok.ru/videouroki?predmet=himiya klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya klass=11_klass
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