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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XUMHUHM Ha ypOBHE cpelHero olmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoe DexepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHMI K pe3ynbTaTaM OCBOCHHUSA (QeaepaibHON  00pa3oBaTeNbHOM
nporpamMmsl cpennero oomero oopazoBanus (POIT COO), npencraBneHHbx B OeepaabHOM
rocyaapcTBeHHOM oOpaszoBarenbHoM cTapaapte COO, ¢ yuérom Konnenuuu npenojgaBaHus
yueOHOro npeamera «XuMus» B 00pazoBaTelbHbIX opranusanusax Poccuiickoit denepanyn,
pealIu3yIoMX OCHOBHbIE O0pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX IIOJIOKEHUH
«Ctparerun paszButus BocuuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MMOAXONI0B K pa3pabdOTKe MporpamMmbl MO0 XMMHH, K ONPEAEIECHUIO 001Iei
cTpaTernu oOOy4Y€HHUs, BOCHUTAHHS W Ppa3BUTUA OOYYaIOIIUXCS CpPEICTBAMH Yy4eOHOTrO
npenMera «Xumus» uist 10—-11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIICTITYaJIbHBIC
nonoxkenus GI'OC COO o B3anMMOOOYCIOBICHHOCTH LI€JIeH, COIEp:KaHus, pe3ylbTaToB
o0y4yeHHs 1 TpeOOBaHMIA K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe o00pa3oBaHME, I[I0JIydaeMO€ BBIMYCKHUKaMH OOIIe00pa3oBaTeIbHON
OpraHM3aliM, SBJISETCS HEOThEMJIEMON YacThl0 HX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIOIIMM ATAlOM peajn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XUMHYECKOro oOpa3oBaHMs. OTH LEHHOCTU
KacaroTcs MO3HAHUS 3aKOHOB MPUPOBI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YeJIOBEKa, a TaKXKe 3KOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY 3J0pPOBbIO U
NpUpPOJHOM cpesne. Peanmusyercs xumuueckoe oOpazoBaHHMe OOy4aroIIMXCsl Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHus CPEICTBAMH yU4eOHOTO MpeaMeTa « XUMHUsD, COACpKaHUE U
MIOCTPOEHHE KOTOPOTO ONpEAETeHbl B MpPOrpaMMe MO XMUMHU C y4€TOM CHeuu(UKH HayKu
XUMHH, €€ 3HAYE€HUS B NO3HAHUM MPHUPOJABI U B MaTEpHUaIbHOW KU3HU OOILECTBA, a TAK¥Ke C
yu€TOM 00IIUX Iesel U MPUHLIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii denepanmm.

XuMHs Kak D3JEMEHT CHCTeMbl €CTECTBEHHBIX HAayK HrpaeT o0co0yl pojb B
COBPEMEHHOM IMBWJIN3ALIMH, B CO3JJaHUM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHA BHOCHUT
CBOH BKJIaJl B (GOPMUPOBAHHE PALMOHATIBHOTO HAYYHOTO MBILUIEHUS, B CO3/1aHUE 1IETIOCTHOTO
Mpe/ICTaBICHUs] 00 OKpYXAlolleM MHpE KaK O €AMHCTBE MPHUPOAbI M YelOBEKa, KOTOpoe
(dbopmupyeTcss B XUMUH HAa OCHOBE IOHUMaHMS BEIIECTBEHHOT'O COCTaBa OKPY KAIOIIETr0 MUPA,
OCO3HaHHUS B3alMOCBS3M MEXKIy CTPOEHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMHU
00J1aCTsIMH TPUMEHEHHS.

TecHo B3auMoOJEHCTBYSI C JPYrMMH €CTECTBEHHBIMH HayKaMHu, XHMHs cCTala
HEOTHEMJIEMOH YacThbl0 MHUPOBOHM KYJIBTYPhl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO TPyAa U
KHU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KaK HayKa CO3MJaTelIbHas, Kak
HayKa BBICOKHX TEXHOJIOTHW HampaBlieHa Ha pEIIeHHEe TI00aNbHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOW, MHINEBOM, HKOJOTHYECKOH
0€30MaCHOCTH U OXPaHbI 37J0POBBSI.

B cooTtBercTBUU ¢ OOUIMMH LEISIMH U MPUHIUIIAMH CpeIHEro obmero oOpa3zoBaHUs
comepxkanue mnpenmera «Xumus» (10-11  kmaccewl, ©0a30BBI  ypOBEHb H3yUEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydYaromuxcs,
HEOOXOJMMYI0 UM JUIi BBIPaOOTKHM MHPOBO33PEHUYECKMX OPHUEHTHPOB, YCHEIIHOTO
BKJIIOUEHHUSI B JKHU3Hb COLMYMa, MPOJOJDKEHHsSI OOpa30BaHMS B PA3IUYHBIX 00NacCTAX, HE
CBSI3aHHBIX HENIOCPEACTBEHHO C XUMHUEH.

CocraBngomuMy npeaMera «XuMHs» SBISIOTCS 0a30Bble Kypcbl — «Opranundeckas
xumus»y U «OO0Imas U HeopraHuveckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COZICPKAHHS



KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHUH 110 HEOPraHUYECKOH XUMHH (C
BKJIIOYCHHUEM 3HAHUN M3 OOIIeld XMMHUHM) M OpraHndeckoil xumuu. @opMupoBaHHE AaHHOU
CHCTEMbI 3HaHUI NPH U3Y4YEHUU IpeaAMeTa 00ecredrBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO
MHOT000pa3us BEIIECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepxaHusi KypcoB — «Opranundeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpMUpOBaHA B MPOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO
MOJIX0a K M3YYEHHUIO y4yeOHOro marepuana u oOycJOBIEHAa MCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTUEM 3HAHUU HA ONPENEIEHHBIX TECOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoin
XMMHMM BEIIECTBA pAcCMaTpUBAIOTCA HAa YPOBHE KIACCHUYECKOM TEOPUU CTPOCHUS
OpPraHMYECKUX COEAUHEHMM, a TakXKe Ha YpPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
IIPEJCTaBICHUN O cTpoeHUHU BelecTB. CBeieHUs1 00 M3yyaeMbIX B Kypce BELIeCTBax AAl0TCs
B Pa3BUTHM — OT YIJIEBOJAOPOJOB JO CJIOKHBIX OMOJIOTMYECKM AaKTUBHBIX coequHEHuil. B
Kypce OpraHM4ecKoil XMMHUU MOJy4aroT pa3BUTHE C(OPMUPOBAHHBIC HA YPOBHE OCHOBHOIO
obmero oOpa3oBaHus TEpBOHAYAIBHBIC MPEACTABICHUS O  XHUMHUYECKOH  CBSI3H,
KJIacCU()MKALMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS,
0 XMMHYECKON PEaKLIUH.

ITox HOBBIM YTJIOM 3peHUs B IpeaMmere «XHUMUsS» 0a30BOr0 ypOBHS pacCMaTpHUBAETCs
M3yYEeHHBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUECKUI MaTepuan Hu
(aKTOJOrMUECKUE CBEICHUS O BEIIECTBAX M XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmiast 1 HeopraHudeckasi XuMus» 00y4daroIUMCsl MPEJOCTaBISETCSI BOZMOKHOCTh
0CO3HaTh 3HAYEHHE NEPUOJUYECKOro 3aKOHA C OOLIETEOPETHUECKUX U METOA0JIOTHYECKUX
MO3ULMH, TIy0XKe TMOHATh HCTOPUYECKOe U3MEHeHue (QYHKIUH 53TOro 3akoHa — OT
obo01maromiei 10 00bICHAOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEWIIINX BEUIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX
U NPUMEHEHUM, a TAaKK€ O XUMHUYECKHX PEaKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
MpoTeKkaHus aonoHseTcs B Kypcax 10 u 11 kinaccoB aiaeMeHTaMu coepKaHusl, UMEIOLTUMHI
KyJIbTYpOJIOTHUECKUI M MPUKIAAHOM XapakTep. DTH 3HAHUSA CHOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBSI3M XMMHUU C APYTMMH HayKaMH, PacKpbIBalOT €€ pojb B I03HABATEIbHOW U
MIPAKTUYECKOHN JIeATEIbHOCTH YeJIOBEeKa, COCOOCTBYIOT BOCIIUTAHHUIO YBA)KEHUS K MPOLIECCY
TBOpPUECTBA B 00JIACTU TEOPUU U NPAKTHUUECKUX MPUIIOKEHUH XUMHH, I1OMOTaoT
BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoliemMax,
CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh MH(OPMALMI0O M NPUMEHATh €€ IUid
NOTNOJHEHNUs] ~ 3HAHUM,  pEUIeHMs]  MHTEIUIEKTYalbHBIX M IKCHEPHUMEHTAJIbHBIX
UCCIIeIOBATEeNbCKUX 3a7ady. B 1enoM coxaepikaHue ydyeOHOro npeaMera «XHUMHsS» JaHHOTO
YPOBHSI M3YYEHUSI OPUEHTHPOBAHO HA (POPMUPOBAHUE Yy OOYUAIOIIMXCS MUPOBO33PEHUECKON
OCHOBBI I TOHMMaHUs (UIOCOPCKUX UAEH, TaKWX Kak: MaTepHallbHOE €IWHCTBO
HEOPraHMYeCKOro ¥ OPraHMYeCKOro MUpa, 00YyCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM
U CTPOEHUEM, IO3HABAEMOCTh MPUPOIHBIX SBICHUM MYTEM SKCIEPUMEHTa M PELICHHS
MPOTHUBOPEUYUI MEX1y HOBBIMU (paKTaMH U TEOPETUUYECKUMHU HPEANOChUIKAMH, OCO3HAHME
PO XMMHUHU B pEIIEHUH OKOJIOTMYECKHX TMpoljieM, a Takxke MpodiaeM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B mnnane pemeHus 3amad BOCHUTAHMS, PAa3BUTHS M COLMAIM3ALUM OOYyYarOIIHUXCS
MIPUHATBIE IPOrPaMMOM MO XMMHUM IOJIXObl K ONPEAEICHUIO COJIEP/KaHUS U IOCTPOCHUS
npeaMeTa NpeaycMaTpuBalOT  (OPMHPOBAHME YHUBEPCAIbHBIX Yy4YeOHBIX JACHCTBUIA,
UMeroIUX 0a30BOe 3HAUYEHHUE Ui PA3JIMYHBIX BUIOB JACATENBHOCTU: PEUICHUs HpoOieM,
MOMCKa, aHaiau3a ¥ o0paboTku WHQOpMaNU, HEOOXOIUMBIX [JIi TMPUOOPETCHHS OIbITa
MIPAKTUYECKOW M HCCIIEIOBATEIbCKON JEATEIIbHOCTH, 3aHMMAIOIEHd Ba)XHOE MECTO B
ITO3HAHUU XUMUHU.



B npakTuke mpernojaBaHus XMMHHM KaKk Ha ypOBHE OCHOBHOTO 001ero odopa3oBaHus,
TaK M Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHuUs, NPU ONPEIEICHUU COIAEPKATEIbHON
XapaKTePUCTUKHU LeNeld M3y4YeHHs MpeaMeTa HalpaBICHHEM IEPBOCTEINIEHHON 3HAYMMOCTH
TPAJUIMOHHO TpHU3HAETCS (OPMHUPOBAHME OCHOB XHMMHUYECKOH HayKM Kak o0jacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, MPAKTUYECKOWU NEATEIbHOCTH YeNOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOM TOUKM 3pEHUs TaKOW IOIX0J K
OTIpe/ICNICHUIO 1eJIel 3YUYeHHUs MIpeIMEeTa SBJISITCS BIIOJIHE OMPaBIaHHbBIM.

CornacHo 1aHHOHM TOUYKE 3pEHUS IVIABHBIMU LIESIMU U3YUYEHUS IIpeaMeTa « XUuMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASITOTCS:
(hopMHUpOBaHHE CHCTEMBl XHMHYECKMX 3HAHMH KaK BaXHEHIIEH  COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTUHbI MHUpPA, B OCHOBE KOTOPOM JI€KAT KIIIOYEBHIE IOHSITHS,
(dbyHIaMeHTaNbHbIE 3aKOHBI U TEOPHUH XHMHH, OCBOCHHE s3blKa HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOMICHWI  MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHUE C HCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;
dbopMupoBaHHE M PA3BUTHE MPEICTaBICHUI O HAYYHBIX METOJaX IO3HAHHS BEUIECTB U
XUMHAYECKUX PEaKIHid, HeOOXOAMMBIX JIJIsl TPHUOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHX SIBICHHI, HMMEIOIIUX MECTO B MPHUPOAE, B MPAKTUYECKOH U
MIOBCEIHEBHOMN JKU3HH;
pa3BUTHE YMEHHI M CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOJIIOJCHUEM M OOBSICHEHHUEM
XUMHYECKOTO JKCHEPUMEHTa, COONMOJIeHueM TMpaBui OezomacHoro oOpaiieHus ¢
BELIECTBAMH.

Hapsiny ¢ atum, comepkaresibHas XapakTepUCTHKa IeJel 1 3a7a4 u3ydeHus npeaMera
B IporpaMMe I0 XMMHHM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeHero oouiero oopazoBanus. CeroHs B MpenojaBaHUM XUMHUU
B Ooublueil CTeNeHW OTAAETCS MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COAEpKaHUS
o0y4yeHMs, OpPUEHTHPOBAHHOW Ha TOJATOTOBKY BBITYCKHMKAa 00IIe00pa3oBaTeIbHON
OpraHM3aliy, BJIaJCIOLIEro He HAOOpPOM 3HaHUM, a (YHKIMOHAIBHOW I'PaMOTHOCTBIO, TO
€CTh CIIOCO0aMM M YMEHHUSMHU aKTHBHOT'O MOJYYEHHUs 3HAHUN M NPUMEHEHHUS MX B pealbHOMN
KU3HU JJIs PeLIeHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTMM mpu u3ydeHuu mpeaMera «XUMHS» JTOMHHHMPYIOIIEE 3HAUYEHUE
MPUOOPETAOT TaKKE 1EJIN U 33auH, KakK:

ajanTanus OOyYaloUMXCS K YCIOBUSM JMHAMUYHO DPAa3BUBAIOILErOCs MHpA,
(GbopMHpOBaHME WHTEUIEKTYaJIbHO DPAa3BUTOW JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPHHATUIO TPAaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHEM;

¢dbopmupoBaHHe Yy OOyYaromMXcs KIIFOUYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHIA),
MMEIOIIUX YHUBEPCAJIBbHOE 3HAUYEHHUE [UISI Pa3IMYHBIX BHUJIOB JEATEIBHOCTH: PELICHUS
npobieM, oUcKa, aHanu3a U 00paboTku MHpOpMalKU, HEOOXOAUMBIX ISl MPUOOpPETEeHUs
OTbITa JESTEIbHOCTH, KOTOpasl 3aHMMAaeT Ba)KHO€ MECTO B TMO3HAHHM XMMHHU, a TaKkKe JJIs
OLIEHKA C TO3UIHMHA SKOJOrMYecKod Oe30MacHOCTH XapakTepa BIUSHHMS BEIIECTB U
XUMHYECKHX MPOIECCOB HA OPTaHM3M UeJIOBEKa U MPUPOJHYIO CPELy;

pa3BUTHE  TIO3HABATENIBHBIX  WHTEPECOB, HHTEIUIEKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH O0yYaroNIMXCs: COCOOHOCTH CaMOCTOSATEILHO MPHUOOPETaTh HOBBIC 3HAHUSA
[0 XUMHHM B COOTBETCTBHM C >KU3HCHHBIMH IOTPEOHOCTSMH, UCIIOJIB30BaTh COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTMM JJIs MOMCKa M aHaiu3a y4eOHON M Hay4yHO-TIOMYJISpHON
nH(pOpMAIUN XUMHUYECKOTO COJIepKaHMS;



dbopMupoBaHMEe U pa3BUTUE Yy OOYYAIOUIMXCS aCCOLIMATUBHOTO U JIOTMYECKOTO
MBIIUJICHHS, HAOMIOAATeTbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOCHHO
HEO0OXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y OOydYaOmUXCs YOSKIEHHOCTH B T'yMaHHCTUYECKOW HAIpPaBIEHHOCTH
XUMHHM, €€ BaXHOW pOJIM B pEUICHHMH [JIOOANbHBIX MPOoOJieM PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, MMOMOJHEHUSI YHEPIETUYECKUX PECYPCOB U COXPAHEHUS! MPHUPOIHOTO
paBHOBECHSI, OCO3HAHMSI HEOOXOIUMOCTU OEpeKHOr0 OTHOUICHHS] K IMPUPOAEC U CBOEMY
3I0pOBBIO, a TakKKe MPUOOPETEHUs ONbITa HWCIOJIL30BAaHUS IMOJYYCHHBIX 3HAHHHA IS
MIPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIIUAX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSMHU.

B ydeOHoMm tuiane cpemHero oOmiero oOpa3oBaHHs TPEAMET «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHON 001acTu «EcTeCTBEHHO-HAYUHBIE TPEAMETHD.

OO6miee uncao yacoB, OTBEACHHBIX IS U3yUYCHUS] XUMHUH, Ha 0230BOM YPOBHE CPETHETO
obmiero obpazoBanusi, cocrapisieT 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henenmo), B 11
kiacce — 34 gaca (1 4ac B Hezelnio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTn4yeckue OCHOBbI OPraHUYeCKO XUMHHU

[Ipenmer opranuveckord XUMHUU: €€ BO3HUKHOBEHHE, Da3BUTUE M 3HAYECHUE B
IIOJIyY€HHUHU HOBBIX BEIIECTB U MaTepHalIoB. TeopHst CTPOCHUs OPraHU4YECKUX COCIUHEHUH A.
M. BytnepoBa, €€ ocHOBHbIE noJoxkeHHsI. CTPYKTypHBIE (OPMYIIBI OPraHUYECKHX BEIECTB.
I'omouorus, nzomepus. XUMHUYECKask CBSI3b B OPraHUYECKUX COCAMHEHMSIX — OJUHAPHbBIE U
KpaTHBIE CBSI3H.

IIpencraBnenne o kiaccudukauuum opraHudeckux BemiectB. HomeHnknarypa
OpPraHMYECKUX COEJIMHEHUN (cucTeMaTHYecKas) M TpPUBUAJIbHBIE HA3BaHUS BaXKHEHIINX
IIPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl U3YUYEHHS BEILIECTB U UX MPEBpAILEHUI: O3HAKOMJICHUE
c oOpa3uamMM OpraHMYEeCKMX BEIIECTB W MaTepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPTraHUYECKHUX BEIIECTB, HAOIIOIEHUE U ONKMCAHHUE IEMOHCTPAIIHOHHBIX OIBITOB TIO
[IPEBpAILEHUIO OPraHMYECKUX BEIIECTB INpPU HAarpeBaHUM (IUIaBICHHE, OOYIJIMBaHUE W
TOpEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN pAx. MeTaH M 3TaH — mpocTerme
IIPEJCTaBUTENIN AJKAHOB: (M3MYECKME W XMMUYECKHE CBOMCTBA (peakuuu 3aMelIeHHs U
TOpPEHMs), HaX0XK/I€HNE B IPUPOJIE, TOTyUEHHE U TPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHUH PsiA. OTUIEH M MPONUIEH —
MPOCTEHIINE TPEACTaBUTENN AJIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA (peakiuu
TMJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATAIIUU, OKUCICHUS U MOJIUMEPU3aLUH), TOTyYeHHe
U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u metunOyTtaauen-1,3: crpoeHue, BaxXHENHIINEe XUMUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, T'OMOJIOTHUECKUH psi. ALETUiIeH —
MPOCTEHIINNA TPEICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3MUECKHE U XUMHUYECKHE
CBOMCTBA (peakLuu THAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALlUH, TOPEHUS), IOJIyYeHUE U
MIPUMEHEHHUE.

Apensbl. benson: cocraB, cTpoeHue, (puU3NYECKHe U XMMUYECKHE CBOWCTBA (peaKiuu
raJIOTeHUPOBAHUS M HUTPOBAHUS), MOJIyYeHHE U NMpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue cOUCMEA (PeaKyuy ean02eHupOBanUs U HUMPOBAHUSL), NOTYUeHUe
u npumenenue. TOKCUYHOCTh apeHOB. [eHeTHYeckas CBs3b MEXAY YIJIEBOJOPOJIaMH,
MIPUHAJIEKANTMMU K Pa3IUYHbIM KJ1accaM.

[IpupoaHble MCTOYHUKU YIIIeBOAOPOAOB. [lpupomHblii ra3 U momyTHbIE HE(TSIHbBIE
ra3sl. Heptp u e€ mpoucxoxzaenue. CrnocoObl nepepaboTKu He(TH: MEPeroHkKa, KPeKHUHT
(TepMudeckuil, KartamuTHueckuil), muponu3. IlpoaykTtel mnepepaboTku HEPTH, UX
NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroiab M MPOAYKTHI €ro
nepepaboTKH.

DKCIepUMEHTAIBHBIE METO/Ibl U3YUYEHHS BEILIECTB U UX MPEBPAILEHUI: O3HAKOMIICHUE
¢ oOpa3maMu IjacTMacc, KaydyyKoB M pe3uHbl, kojulekuuun «Hedtb» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJ  YIVIEBOAOPOJOB U  TaJOr€HONPOU3BOJIHBIX, IPOBEJICHUE
IPAKTUYECKON pabOThl: MOTY4YEHUE STUIIEHA U U3yUYEHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.




Bbruncienus 1no ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIMYecTBa
HCXOJHOrO BELIECTBA MJIM NPOAYKTA PEAKIMM 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WM MPOILYKTOB PEAKLIUN).

Kucaopoacoaep:xammue oprannyeckue coeMHEeHNs

IIpenenpHble OHOATOMHBIE CIHUPTHI. METaHON M 3TAaHOJN: CTPOEHUE, (U3NYECKUEe U
XMMHUYECKHUE CBOMCTBA (PEeaKlMM C aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJOPOAAMHU, TOPEHHE),
npuMeHeHue. BopoposaHble CBA3M Mexay MOJEKyJaMHM chnupToB. JleficTBue MeTaHona u
JTaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoroaToMHble CHHUPTHI. DTWICHIVIMKOJIb M DJIMLEPUH: CTPOEHUE, (U3NYECKHe U
XMMHUUYECKHE CBOICTBA (B3aMMOJICHCTBHUE CO IIEIOYHBIMUA METAJJIaMH, KAUECTBEHHAs peaKLus
Ha MHOTOATOMHbIE€ CHUPTHI). JleficTBUe Ha OpraHu3M uesioBeka. [IpumeHeHue riaunepuHa u
STHJICHIJIUKOJIS.

@deHoJI: CTpOEHUE MOJIEKYIbI, (hU3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. llpumenenue penomna.

Anbnerunpl U kemowuvi. DopManplerui, auneTanbIeru]: CTpoeHue, (U3UYecKue U
XMMHUYECKHE CBOMCTBA (peakLMU OKUCIEHHUS U BOCCTAHOBJICHMS, KAUECTBEHHbIE PEAKILIUH),
MOJIyYeHHE U IPHUMEHEHHE.

OAHOOCHOBHBIE Ipe/eibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHas U YKCycHas
KHUCJIOTBI: CTpPOCHUE, (PU3MUECKUEe M XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOuIMe I Kiacca
KHCJIOT, peakiusi 3TepuuKaium), NoidydeHne u npuMenenue. CTeapuHOBas U OJIEMHOBAs
KHUCJIOTHl KakK MPEACTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJM BBICHIMX
KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBHE.

CrnoxHble 3(QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CIOXKHBIX
a¢upos. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. bruonoruueckas poiib KUPOB.

VYraeBoasl: cocTaB, KiIacCU(pHKAIMs YIIeBOJOB (MOHO-, AM- W TOJIMCAXapHJbI).
I'moko3a — mpocreimmii MOHOCaxapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYJbl, (pusndeckue u
XMMHYECKHEe CBOMCTBa (B3aumozencTBue ¢ rugpokcuaom menu(ll), okucnenue aMMuauyHbIM
pactBopoM okcuga cepedpa(l), BoccTaHoBiieHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHUE B
puUpojie, IpuMeHeHue, Ouonoruueckas poib. Porocunre3. Gpykroza kak U30Mep IIIFOKO3BI.

Kpaxman u wnemmono3a Kak mnOpupogHble mnonauMmepbl. CTpoeHHe Kpaxmalia U
Hesrono3pl. Pu3nyeckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (TMIpoin3, KaueCTBEHHas
peaKIus C HOJI0M).

OKCIepUMEHTANIBHBIE METO/Bl M3YyYEHHUs BELIECTB M MX IPEBPAIICHUN: MPOBEJIEHUE,
HaOJII0/IeHNEe W OMUCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHPTOB, Ka4eCTBEHHBIE
peaKIMu OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaToMHBIX
CHUPTOB (B3auMojielicTBUE TiuiepuHa ¢ ruapokcugoM meau(ll)), anprernnoB (okucieHue
aMMMa4YHbIM pacTBOopoM okcuaa cepebpa(l) u runpokcugom memu(ll), BzammoneiicTBue
KpaxMmaja ¢ HOJOM), MPOBEIEHHE MPAKTHYECKOW pPaOOTHI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnebie 3agaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIWYecTBa
MCXOJHOTO BEILIECTBA MM MPOAYKTa PEaKIMH [0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHuu4ecKue COeIMHEHMSL.

AMUHOKHCIIOTBI Kak aM{QOTEpHbIe OpraHuYecKue coeauHeHus. ODH3HUecKue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha INpUMepe IJIMIMHA). buonoruueckoe 3HaueHHE
aMUHOKHCIIOT. [lenTuasbl.



benku kak npupoJHbIE BEBICOKOMOJIEKYIJIApHBIE coequHeHus. [lepBuuHasi, BTOpuyHas U
TPETHUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB: THIPOJIU3, JICHATYypallusd,
KayeCTBEHHbIE PEeaKLMU Ha OEJIKH.

DKcIepUMEHTaIbHbIE METO/Ibl M3YUYCHHUS BEIIECTB U UX MPEBpaIleHH: HaOII0AeHNEe U
OIMCaHME JIEMOHCTPALMOHHBIX OINBITOB: JI€HATypauusi OCJIKOB IPU HArpeBaHUU, LBETHbIE
peakiuu OeIKoB.

BbicokoMo1eKy IsIpHBIE COeIMHEHUS

OCHOBHbIE TIOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEpHU3aLMU, CPEHssl MoJeKyispHas macca. OCHOBHBIE
METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHHH  —  IOJIMMEpU3auus U
MOJIMKOHICHCALUS.

DKcrepuMEHTaIbHbIE METO/Ibl U3YUYEHHS BEILIECTB U UX MPEBpAILEHUI: O3HAKOMJICHUE
¢ oOpa3uamu MpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc, Kay4yKoB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXnpeAMETHBIX CBA3€M IpU H3y4yeHUM OpraHudeckoil xumuu B 10
KJIACCE OCYILIECTBIISIETCS YEPe3 MCI0JIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NOHSITUM,
TaK M TOHATHUH, SBJSAIOIIMXCS CHUCTEMHBIMM JUIsl OTAENbHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA.

OOu1re ecTecTBEHHO-HAy4HbIE MOHATHUSA: SBJICHUE, HAyyHbIH (aKkT, FMIOTE3a, 3aKOH,
TEOpHs, aHaU3, CHUHTE3, KiIacCH(uKamus, MEepHOANYHOCTh, HAOIIOJCHUE, H3MEpEHUE,
HKCHEPUMEHT, MOJEITUPOBAHHUE.

®dusuka: Marepusi, dHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, 3HEPreTUYecKuil
YPOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSTHUE BEIeCTBa, (PU3NUECKHUE BETUUNHBI
U €IMHULIBI X U3MEPEHMUSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBOIbL, KHUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus: mnuIieBblE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAaHUS, MOIOIIUE
CPEICTBA, JIEKaPCTBEHHBIE U KOCMETHUYECKHUE IperapaTsl, MaTepHaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMudeckuil aneMeHT. AToM. Snpo aroma, H30TONBL. ODJIEKTPOHHAs 000JIOYKa.
DHepreTHYeckue YpOBHH, TIOAYpPOBHU. ATOMHBIE opOuTamu, S-, P-, - OJIEMEHTHI
OcoOeHHOCTH pacnpesiesieHusl 3JIEKTPOHOB MO OpOUTalsIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX NepUOJIOB. DJIEKTPOHHASI KOH(PUTYpals aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuoguueckas crucreMa XxuMu4yeckux snemeHToB JI. .
MenpeneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepmonnyeckoil CUCTEMBI XHMHUUYECKUX
anemenToB [[. . MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMMYECKHX JJIEMEHTOB M OOpa3yeMbIX HMHU HPOCTBIX U CIOXKHBIX
BEIICCTB 110 TPYIIAM U IEPUOAAM. 3HAYEHHUE IIEPUOINYECKOrO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBS3b. BUIbl XMUMHYECKOW CBsI3M (KOBaJEHTHAs
HENoJIsIpHas U MOJIsIpHAs, HOHHAs, MeTajuindeckas). MexaHu3mMbl 00pa30BaHUsl KOBAJIEHTHON
XUMHAYECKOM CBsA3M (OOMEHHBII M JIOHOPHO-aKIENTOpHBIN). Bomopoanas  cBs3b.
BanenTtHOoCTh. DnekTpoorpunareabHocTh. Crenenb OKuciaeHus. MIOHbI: KaTHOHBI U aHUOHBI.



BemectBa MOJIEKYJSIpHOTO M HEMOJIEKYJISIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA
COCTaBa BellecTBa. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIA KPUCTAINYECKON PEIETKH.

[TonsiTue o mucnepcHbIX cucteMax. MICTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas
J10JIs1 BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coeanHeHuil. HomeHkiaTypa HeopraHMYecKHX
BELECTB. ['eHeTnyeckass CBA3b HEOPraHWYECKHX BEIIECTB, MPHHAMICKAIINX K Pa3IudHbIM
KJ1accam.

Xumunyeckas peakuus. Kmaccudukanuss XuMUYecKHMX peakluii B HEOPraHUYECKOH U
OpraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUS MacChl BEILECTB, 3aKOH COXpaHEHUs W
MPEBPAIICHUS SHEPTUU IPU XUMHUUYECKUX PEaKLUSIX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (GakTopoB. OOpaTuMbIe peakluy.
Xumnueckoe paBHOBecue. DakTOphl, BIUSAIOIIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle Hlatense.

DnexTponuTuyeckas auccoruanus. CunpHbeie U caadbie 371eKTpoiauThl. Cpeaa BOAHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTPAJIbHAS, IIEIIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METOAbI U3YUYEHUS BEUIECTB U MX MPEBPAILICHUM: 1EMOHCTpAIIUS
tabmun «Ilepuoanueckast cucrema xumudeckux snemeHToB J{. Y. MenpaeneeBa», uzydeHnue
MOJIeTICH KPHUCTAJUIMYECKUX PEMETOK, HAONIOJACHWE W OMNKMCAHHE JEMOHCTPAIIMOHHBIX U
1abopaTOPHBIX OMBITOB (pa3fioKeHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTallu3aropa,
ONpEACICHUE CpeAbl PAaCTBOPOB BEHIECTB C MOMOINBID YHHUBEPCAIBHOTO HWHIMKATOPA,
peakiMu MOHHOTO OOMEHa), MpOBeleHHWE MPAKTHUECKON padoThl «BiusHUE pa3nMUHBIX
(aKTOpOB Ha CKOPOCTh XMMHUYECKON peaKkInmny.

Pacuérneie 3amaun.

Pacu€rpel 10 ypaBHEHHSIM XHUMHUYECKUX pEAKUU, B TOM YHUCJIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAaHUEM MOHATHUS «MAaccoBasi 10J1s1 BELIECTBAY.

Heopranuueckass xummust

Hemeramnsl. [lonmoxenune HemeramioB B llepuoanueckoi cHUCTEME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa 1 0coOEHHOCTH CTpOEHHSI aTOMOB. PU3NMYECKUE CBOICTBa
HEMETAIJIOB. AJTOTpONHsl HEMEeTalioB (Ha TpuUMepe KHUclIopoaa, cepbl, (ochopa u
yriiepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJOreHOB, cephl, a3oTa, (ocdopa,
yriiepoia W KPEeMHHsS) W HX COCIUHEHHH (OKCHIIOB, KHCIOPOICOJEPKAIINX KHCIIOT,
BOJOPOAHBIX COCTUHEHHUIN).

[IpumeHeHne BaKHEUIINX HEMETAVIOB U UX COCTMHEHU.

Merautel. [lonoxenne MetaiuioB B [leproanyueckoil cUCTEME XMMUUYECKUX JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 00OJOYEK aTOMOB METAJIJIOB.
O6mue ¢usndyeckue cBoicTBa MeTaioB. CIUIaBBl METaNIOB. DIIEKTPOXUMHUYECKUU psif
HaIpsHKEHUN METaJlIOB.

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUM, KW, KaJlbLMM, Mar#ui,
ATIOMUHHN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6m1re ciocoObl oyYeHHst MeTayuIoB. [IpuMeneHre MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHMS BELIECTB M HX IPEBPALICHUN: H3yYECHHE
KoJuteKinu «MeTalibl U CIUIaBbDy, 00pa3lloB HEMETAIIOB, PEIICHHE IKCIEPUMEHTAThHBIX
3amad, HaONIO/leHWEe U ONHCAaHHE JEMOHCTPAIlMOHHBIX M JIAOOPaTOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCHIA ATIOMUHHS C PACTBOPAMH KUCJIOT U IIEJI0YEH, KaueCTBEHHbBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).



Pacuérnble 3anaun.

Pacuérpel Macchl BemecTBa I 00bEMa Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOIO U3 YYaCTBYIOIMX B PEAKIMU BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumMuum B 00€cleYCHHH OSKOJOTHYECKOW, DHEPreTHYECKOM ¥  MHINEBOMN
0€30I1aCHOCTH, Pa3BUTUU MeAULMHBL [loHATHE 0 HayuyHBIX METOJax MO3HAaHUS BELIECTB U
XUMHUYECKUX PEAKLIUN.

IIpencraBnenus o0 OOLMX HAyyHBIX M[PUHLUIAX POMBIIUICHHOIO IOJIYy4YEHUs
BAOXKHEHIIMX BEILIECTB.

YenoBek B MUpE BELIECTB M MATEPUANIOB: BAXHEHIINE CTPOUTEIBHBIE MaTEpHUAIbL,
KOHCTPYKLIMOHHBIE MaTepuabl, KpackH, CTEKJIO, KepaMuKa, MaTepUaibl Ui AJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMUECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XuMUsl U 30pOBbE UEIOBEKA: MPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
IpaBuia 6€30MacHOr0 UCIIOJIb30BAaHUs MIPENapaToB ObITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanunzanus MeXIpeIMETHBIX CBS3eH MpU U3y4yeHUH OOLIel 1 HEOPraHMYECKOW XUMUU
B 11 Kiacce oCymecTBIsIeTCS Yepe3 HCIOIb30BaHHUE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
NOHATUM, TaK M TIIOHATHH, SABIIOIIMXCS CUCTEMHBIMU JJI1 OTHENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOu1re ecTecTBEHHO-HAyYHble NOHATHUS: HayuyHbIH (akT, TMIIOTE3a, 3aKOH, TEeopus,
aHaJM3, CHHTE3, KiaccU(UKalus, MNEepPUOAUYHOCTb, HAOIIOJEHHE, OSKCIEPHUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®dusuka: mMarepus, JHEprusi, Macca, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
palMOaKTUBHOCTb, MOJIEKYJIa, HSHEPreTUYeCKU YpOBEHb, BEIIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSTHUE BEILIECTBa, (M3MUECKHE BEJIMYUHBI M EAUHMIIBI HUX H3MEpEeHHS,
CKOPOCTb.

buonorus: knerka, opraHusm, 3KocucTema, Ouocdepa, Makpo- U MHUKpPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEILIECTB B OpPraHU3MeE.

I'eorpadusi: MuHepabl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHosorusa:  XuMUYecKass IMPOMBIIUIEHHOCTb,  METAJUIyprus, IPOU3BOACTBO

CTPOUTCIIBHBIX MaTcpHralios, CEITbCKOXO03ICTBEHHOE IMpOU3BOACTBO, nunieBas
MMPOMBIINIJICHHOCTD, (I)apMaI_[eBTI/I‘-IeCKa}I MNPOMBIINIJICHHOCTDb, MPOU3BOACTBO KOCMETHYCCKUX
mpemnaparos, IMPONU3BOACTBO KOHCTPYKIMOHHBIX MaTcpHraJiosB, OJICKTPOHHAasA

MPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHHU.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yibTaTaM OCBOCHUSI OO0YYarOIIUMUCS
porpaMM  cpenHero oomero oOpa3oBaHMs  (JIMYHOCTHBIM, METalpeIMETHBIM U
npeaMeTHbIM). HayuHo-MeToquueckoil OCHOBOM 1Sl pa3pabO0TKH TUIAHUPYEMBIX PE3YIbTAaTOB
OCBOEGHUS MPOTpamMM CpeIHEro oOIiero oopa3oBaHus SBISETCS CUCTEMHO-AESITENbHOCTHBIN
MIOAXOJ.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JTUYHOCTHBIX
pe3yabTaTOB OCBOCHHsS TpeaMera «XHMHUsS» Ha YpPOBHE CpenHEero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEIYIOIINE COCTABISAIOIINE:

OCO3HaHUE 00YYaIOIUMHCS POCCUMCKON IPaKIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMuMe MOTHBALIUU K O0Y4EHHUIO;

L[EJICHANIPABICHHOE PAa3BUTHUE BHYTPEHHUX YOEKICHUM JIMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPHUECKUX TPATUINK 0a30BOM HAYKH XHMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIINXCsl PYKOBOJICTBOBATHCS B CBOCH JI€ATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM, MPUCYILMMHU LIEJIOCTHON CHUCTEME XMMHUYECKOIO
o0pa3zoBaHUs;

HaJM4ue MPaBOCO3HAHMS HKOJIOTMYECKON KYJIbTYPBl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTD JKU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE PEe3ylbTaThl OCBOCHHS NMpeAMeTa «XHUMHs» JOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCHUTATENbHON JEATETBHOCTH B COOTBETCTBUM C T'YMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH M HJAEaJaMH POCCHICKOTro
IpaXJaHCKOro 0OIIecTBa, MPUHATBIMU B OOILIECTBE HOpPMamMHM M MpPaBHWJIAMHU MOBEJICHMS,
CIOCOOCTBYIOLIMMHU  IIpOLlECCaM ~ CaMOIIO3HAHUS, CaMOpa3BUTHA M  HPABCTBEHHOT'O
CTaHOBJICHUS IMYHOCTU O0YYarOIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS npeaMera «Xumus» OTpaXXaroT
c(OPMHPOBAHHOCTD OMbITA MMO3HABATEIBHON M MPAKTHUECKOW NEATETbHOCTH 00YyYaroluxcs
10 pean3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTr0 BOCIUTAHMS:

OCO3HaHHs OOyYaroUIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00s3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U IIPaBONOPSIKY;

MIPE/ICTAaBJICHHS] O COLMAIbHBIX HOPMaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENIbHOCTH MpPH CO3JAaHUM Y4YEOHBIX
MIPOEKTOB, PEUICHUH Y4YeOHBIX M IO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHYECKHX
9KCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY W apryMEHTBI
JPYTUX TpU aHAJIKW3€ Pa3IMYHbIX BUJOB YUeOHOM NesSTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAay4YHOMY HACJIEIWI0 OTE€YECTBEHHOMU
XUMUU;

YBaXEHHsI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3yJbTaT JIUTEIbHBIX HAOII0ICHUH,
KpPOIOTJIMUBBIX IKCIIEPUMEHTAJIbHBIX IOMCKOB, TIOCTOSIHHOIO TPyAa YYEHBIX U IPAKTUKOB;



MHTEpeca M II03HABaTEIbHBIX MOTHBOB B IIOJYYEHMHM M IOCJIEAYIOLIEM aHaJlIHU3e
MH(OPMAIIUY O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OILICHMBAaTh CUTYyallMH, CBSI3aHHBIE C XHWMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEIAEHUE M IOCTYIIKM CBOMX TOBAapUUIEH C MO3ULIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS LIEHHOCTEW 30pOBOr0 MU 0e30MacHOro obpasza >KU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUIECKOMY 3JI0OPOBBIO;

coOMroieHHsI TTpaBuiI 0€30MacHOro oOpalleHus: ¢ BEIeCTBaMU B OBITY, TOBCEIHEBHOMN
YKU3HHU U B TPYJAOBOU JEATEIHbHOCTH;

MMOHUMAHUS IICHHOCTH MPaBHJ HMHIUBUAYaJbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTyalUsAX, YTPOKAIOIIMNX 3J0POBbIO U JKU3HHU JIIOACH;

OCO3HAHUS MOCIEACTBUIA U HENMPUATUS BPEAHBIX MPHUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIs,
HapKOTHUKOB, KYpEeHUS1);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIIbCKON IeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE y4YaCTHE B PEIICHUH MPAKTUYECKHX 3a7a4 COLUAIbHOU
HaMpPaBIEHHOCTH (B paMKaX CBOETO KJiacca, MIKOJbI);

WHTEpeca K MPaKTHYECKOMY U3YUYEHUIO TTPOQecCcuil pa3inyHOTO poja, B TOM YUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXKEHUS K TPYLY, JIOJIAM TPyJa U PE3yJbTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIUBUIYaIbHOW TPAeKTOPUH OOpa30BaHUSA,
Oynymei mnpodeccun © peaqu3alil COOCTBEHHBIX JKM3HEHHBIX TIUIAHOB C YYETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) ’K0JIOrMYeCKOro BOCIIMTAHUS:

OKOJIOTMUECKH  IIEJIeCOO0Pa3HOr0  OTHOIIGHHS K  TPUPOJE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHUMAHUS  TJO0ATBHOTO  XapakTepa  OKOJIOTMYECKHUX  TpoOsieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COUUAIIBHOM CPEJIbL;

OCO3HaHUs HEOOXOJUMOCTH HCIHONB30BaHUS JOCTHKCHHM XUMHH JJIS  pPELIeHHs
BOIIPOCOB PAlMOHAIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOT'O HENPUATHUSA JEHUCTBUM, IIPUHOCSIINX BPEI OKPYKAIOILIEH IPUPOIHON CpeXeE,
YMEHUS MPOTHO3UPOBATH HeOIaronpusTHhIC 3KOJIOTUYECKHUE MOCTEACTBUS
NpeANpPUHUMAEMbIX AEHCTBUN U IPEeIOTBpallaTh UX;

HAJIMYUST PA3BUTOTIO HKOJOTHMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJbTYPHI, OIbITa
JESATEIBHOCTH 3KOJIOTMUECKOW HAaNpaBJIE€HHOCTH, YMEHHsS PpPYKOBOJCTBOBAaThCSA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAIbHOM MpPAKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTHBOCTOSITH UJEOIOTUU XeMOpoOuu;

7) HIEHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;

MOHUMAHUS CIEMU(UKA XUMHHM KaK HayKH, OCO3HaHHS €€ poiau B (OPMUPOBAHUU
palMOHAJIBbHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO IMpEJICTaBiIeHUs 00



OKPY’KalIlleM MHUPE KAK O €IUHCTBE NPHUPOABI M YEIOBEKAa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH NPoOIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTU B 0CO0O0M 3HAYMMOCTH XHMMHUU JUIsI COBPEMEHHOM LIMBUIN3aLUU: B €€
T'YMaHHCTUYECKOI HANpaBIEHHOCTH U BXHOM POJIM B CO3JIaHUHM HOBOM 0a3bl MaTepHaTbHON
KyJbTYpBl, pPELIEHUU TJI00ANbHBIX MPOOJIEM YCTOMYMBOrO pAa3BUTUS 4YEJOBEYECTBA —
CBIPbEBOM, HSHEPreTUUECKOM, IMHUINEBOM W HKOJIOTMYECKOM O€30MacHOCTH, B PAa3BUTUU
MEIUIMHBI, 00ECIEUEHUH YCIOBUM YCIEIIHOro TPyia U 3KOJOTUYECKH KOM(POPTHOU KUIHU
Ka)K[IOro WieHa O0IIEeCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: NOHHMMAaHMUS CYLIHOCTH METOJOB IIO3HAHWUS,
UCTOJBb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOTy4aeMble 3HAHHS
JUIs aHanu3a U OOBSCHEHHS SIBICHUN OKPYXKAIOIIEr0 MHUpa U MPOUCXOIAIUX B HEM
W3MEHEHHH, YMEHHs Jenarb OOOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
HMMEIOIIMNXCS TAHHBIX C LEJIbIO MOJYUYEHHUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONB30BaTh XWMUYECKHE 3HAHHUS ISl PEIICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENBCKOM ACSITEIBHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HEMPEpPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4YCHMIO HOBBIX 3HAaHUM IO XHMHHM B COOTBETCTBUH C JKU3HCHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pasiIuuHbBIX cdepax mnpodeccHoHATEHON

NEeATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysibTaThl OCBOEHUSI Y4eOHOro mpenMera «XuMHUS» Ha ypOBHE
cpenHero obmiero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC HJIA (i)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqafonmxcs[ MCKIUCHUIITIMHAPHBIC
(MexXTpeMeTHbIE) OOIIeHAYYHbIE MOHATHUS, OTPAKAIOIIUE IIETOCTHOCTh HAyYHON KapTHUHBI
MHupa u CHGHI/I(i)I/IKy MCTOAOB IMO3HAHUW, UCIIOJIB3YCEMbBIX B €CTCCTBCHHBIX HAayKax (MaTepI/ISI,
BEIIECTBO, DHEPrus, SIBICHHE, MPOLECC, CHCTEeMa, Hay4YHBIH (DaKT, MPHUHIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIeIOBaHNEe, HAOIIO/IEHNEe, U3MEPEHHUE, IKCIIEPUMEHT U
Apyrue);

YHUBCPCAJILHEBIC y‘-IC6HBIe I[CflCTBI/IfI (HO3HaBaTCJ'II)HI)I€, KOMMYHHWKAaTHUBHBIC,
perynsTuBHbIe), obOecneunBaronye (opmupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH U
COIMATPHOW KOMIIETCHITH 00yJarOIINXCS,

CHOCOOHOCTh  OOYYAIOIIMXCS UCHONB30BaTh OCBOCHHBIE  MEKIUCIUIUIMHAPHBIE,
MHPOBO33PCHYCCKNEC 3HAHHMA W YHUBCPCAJIBHBIC y‘—Ie6HBIe )IefICTBHH B IIO3HABATEILHOU U
COLIMATIbHOU TIPAKTHKE.

MeranpeamMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHWE YHHUBEPCATBHBIMU YYCOHBIMU
MO3HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBJIaIICHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHbIMI/l nmo3HaBaTCJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OTpeENATh LEIH JEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTDH PE3YyJIbTAThI ACATCIbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIOJIb30BaTh MPU OCBOEGHUU 3HAHUI MPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIACIATH
XapaKTCPHBIC IMIPHU3HAKU HOHIATHU U YCTaHaBJIMBATh HUX B3aMMOCBA3b, HWCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSITUS ISl OObSICHEHUS OTIIENbHBIX (DAKTOB U SBICHUIA;



BbIOMPATh OCHOBAHUS M KPUTEPUHU Ul KJIACCHU(PUKALMU BEIIECTB U XUMHUYECKHUX
peaKuuii;

YCTaHABJINBATH IPUYNHHO-CJICICTBEHHBIC CBA3U MEKY U3y4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTMYECKHE PpACCYXACHUS (MHIYKTUBHBIE, NEAYKTHBHBIC, I10 aHAJIOTUH),
BBIABJIATH  3aKOHOMEPDHOCTM M NPOTHBOpPEYHs B PacCMaTpHUBACMbIX  SIBJICHHUSX,
(opMyIHpPOBATH BBIBOABI M 3aKIIIOYCHUS;

IIPUMEHATh B IPOLECCE II03HAHUSA, HCIOIb3yEMBbIE B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJENH, MPEOOPA3OBLIBATH MOJICIBHBIC MPEACTABICHHUS — XUMHUYECKUU 3HAK
(cuMBOJI) 37MeMeHTa, XUMHYecKas (opMyiia, ypaBHEHHME XMMHUYECKOM peakuuud — Ipu
pemieHrH Y4eOHBIX TO3HABATENBHBIX M MPAKTHUYECKUX 337134, NPUMEHATH Ha3BaHHBIC
MOJIETIbHBIE MTPEICTABIICHMS ISl BBISIBIICHUS XapAKTEPHBIX IPU3HAKOB U3y4aE€MbIX BEILIECTB U
XUMHYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILECTB U XUMUYECKUX PEaKIU;

¢dbopMynaMpoBaTh LEIM W 33Ja4d HCCIEA0BaHMs, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO COPMYIMPOBAHHBIE BOIMPOCHl B KAadecTBE HHCTPYMEHTA IIO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHMS THUIOTE3bl IO IPOBEPKE MPABMIIBHOCTU BbICKa3bIBAEMBIX
CYKJICHUN;

BJIaICTh HABBIKAMU CAMOCTOSATEIBHOIO IJIAHUPOBAHUSA W IPOBEICHUS YUYCHUYECKHUX
9KCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH YMEHHUs  HaOmOJaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENILHO IMPOrHO3UPOBATh €ro pe3yibTar, (GopMyIHpoBaTh OOOOIIEHUS U BBIBOBI
OTHOCHUTENILHO JIOCTOBEPHOCTU PE3yJIbTaTOB MCCIEA0BAaHUSA, COCTaBISATh OOOCHOBAHHBIN
OTYET O MpoAETIaHHOM padoTe;

MPUOOpPETaTh OMNBIT YYEHHUECKOH HCCIeA0BATENbCKONM U NMPOEKTHON AESITENbHOCTH,
MPOSIBJISITh CHOCOOHOCTh M T'OTOBHOCTh K CAaMOCTOSITEIIBHOMY IOMCKY METOJOB pELICHHUs
MPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOOB ITO3HAHUSI.

3) paGora ¢ nungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HHGOpMauuu (HAy4HO-TIOMYJIsIpHas
JaUTepaTypa XUMHUECKOTO COJep:KaHus, CIpaBOYHble mocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh MHGOPMAIMIO PAa3IMYHBIX BHJIOB M (OpPM MNpEeACTaBIEHUS, KPUTHUYECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(¢bopMynupoBaTh 3ampochl U NPUMEHATH Pa3IMYHbIE METOJbl MPU MOUCKE U OTOOpe
uHpopMaIuY, HEOOXOJUMOH [T BBIMOJHEHHUS Y4eOHBIX 33a1a4 ONpPeIeIEHHOIO THIIA;

MPUOOPETaTh OIBIT UCHOIB30BaHUS HHPOPMAIIIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH
U Pa3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (opMy mpencTaBieHus HHPOpMaLUU
(cxembl, rpauKH, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4YHbIN $3bIK B KauecTBE CpeICTBAa IMpU paboTe ¢ XUMHUYECKOH
uHpopMalMel: MPUMEHSATh MEXIpeIMeTHble ((pU3nuecKkue M MaTeMaTHYeCKue) 3HAKU U
CUMBOJIBI, (hOpMyIIbl, a00pEBUATYPbI, HOMEHKIIATYPY;

MCIOJIb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJA€ JUaiora u/win
IUCKYCCHM, BBICKA3bIBaTh UJAEH, (HOPMYJIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS NIPEAJIOKEHHOM 3a1au;

BBICTYIIaTh ~ C  TPE3CHTAlMEN  PE3yJbTaTOB  ITO3HABATEIbHOW  JCATEIBHOCTH,
MIOJIyYEHHBIX CAMOCTOATEIbHO WM COBMECTHO CO CBEPCTHMKAMHU IIPU BBIIIOJHEHUHU
XMUMHUYECKOT0 HKCIIEPUMEHTA, IPAKTUYECKON padOThI 110 UCCIEIOBAHUIO CBOMCTB M3yYaeMbIX



BEIIECTB, pean3aluu y4eOHOro IpoekTa U (HOpMyIupoBaTh BBIBOJBI 110 pe3yJibTaTaM
MPOBEAEHHBIX MCCIIEOBAHUH IMyTEM COTJIACOBAHUS TO3ULUI B X0J€ 00CYXICHHUS U OOMEHa
MHEHMSIMU.

OBJaieHNe YHUBEPCAIBHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATENBHYIO 1EATEIIbHOCTD,
orpenenss e€ eau U 3aJa4d, KOHTPOIUPOBATh U M0 MEepe HEOOXOIUMOCTH KOPPEKTUPOBATH
IpeularaeMblii JIFOPUTM AEHCTBHUM ITPU BHINOJIHEHUH YU€OHBIX U UCCIIE0BATENIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3PHEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YYETOM MOTY4YEeHUsI HOBBIX 3HAHUN
O BEIIECTBaX U XUMHUUYECKUX PEAKIIMSIX;

OCYLIECTBIIATH CAMOKOHTPOJb CBOEHl MJEATENbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHnuyeckast XuMHUs OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XUMHYECKONW COCTABIISIIOIICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpA, POJIM XMMUU B TO3HAHUU SIBJICHUN TPHUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUS] U KYJIbTYPbl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM st
pelleHns MPaKTUYECKUX 3aJad U JKOJOTMYECKM OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
MOHATHS (XMMHUYECKHMH DJIEMEHT, aToM, OJJIGKTpOHHas o000JIouka aToma, MOJeKyIa,
BAJIGHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, XHMMHUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTast U COKpaim€HHas), MOJIb, MOJSIpHAsl Macca, MOJSPHBIH O0BEM, yriIepOaHBII
ckeneT, (DYHKIMOHANIbHAS TPyMMa, paJuKai, U30MEpUsi, U30MEphbl, TOMOJIOTHUYECKUN P,
TOMOJIOTH, YTIIEBOAOPOAbI, KHUCIOPOJ U a30TCOAEPKAIIUE COCTMHEHHS,, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHS); TEOPHUH W 3aKOHBI (Teopus
CTpOeHHs opraHuveckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUU;, MHPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B
OCHOBE TMOHHWMAaHUsl IPUYMHHOCTU M CUCTEMHOCTH XMMHUUYECKUX SIBICHUH, (PAKTOIOTUYECKUE
CBEJICHMUSI O CBOICTBaX, COCTaBe, IMOJIyYEHHH M O€30MacHOM HCIIOJIb30BAHUU BaKHEMIIUX
OpPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JIeATETHHOCTH YEJIOBEKa;

chOPMUPOBAHHOCTh  YMEHHM  BBISIBIIATH  XapaKTepHbIE TMPHU3HAKK  TTOHATHH,
yCTaHaBJIMBATh MUX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONIUE MOHATUS MPU ONMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTaHUYECKUX COEINHEHHII;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIB30BATh XUMUYECKYIO CHMBOJUKY JIJIsi COCTABICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpall€HHOI) (QOopMyN OpraHMYECKUX
BEIIECTB M ypPaBHEHUN XUMHUYECKUX pEAKLM, M3roTaBlIMBaTh MOJEINU  MOJEKYI
OPTraHWYECKUX BEMIECTB [UJISl WILTIOCTPAIIMA WX XHMHYECKOTO W IPOCTPAHCTBEHHOTO
CTPOEHHS;

chOPMHUPOBAHHOCTh ~ YMEHHUM  YCTAHaBIMBATh  NPUHAMICKHOCTh  H3YUCHHBIX
OpPraHMYECKUX BEUIECTB IO WX COCTaBYy M CTPOCHHUIO K OMNPEICIEHHOMY KiacCy/Tpymie
COEIMHEHU I (yriieBogoposl, KHUCJIOPOJ u a30Tco/epKaIe COEIMHEHMS,
BBICOKOMOJIEKYJIIPHbIE ~ COEIMHEHHUs), JaBaTh UM Ha3BaHUs MO CHUCTEMAaTHYECKOU
nomenkiatype (IUPAC), a Takke TpPUBOAWTh TPHUBHAIBHBIC HA3BaHUS OTICIHHBIX
OpPraHUYECKUX BEHIECTB (ITUJICH, IPOMMWICH, alleTUJICH, STUJICHIJIMKOIb, TIUIEPHH, (EHOM,



dbopManbaeru, aneraibAeTu, MypaBbHHas KHUCJIOTa, YKCYyCHas KHUCJIOTa, OJEHMHOBAS
KHCIIOTa, CTEApPUHOBAS KUCIIOTA, TIIFOK03a, PPYKTO3a, KpaxMal, IEJUTI003a, TJIUIHH);

cOpPMUPOBAHHOCTh YMEHHUS OMpPENEsITh BUABl XUMHUYECKON CBSA3M B OPraHMYECKUX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJOKEHUSI TEOPUH CTPOCHUSI OPraHUYECKUX
BeuiecTB A. M. BytnepoBa 11t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh COCTaB, CTPOCHUE, (PUIUYECKUE U
XUMUYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTENEH PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ATHJICH, MPOIMWJICH, aneTwieH, Oyranuen-1,3, metmnOyramuen-1,3,
OEH30J1, METaHOJI, TAHOJ, STUJICHIJIMKOIb, MIULEPHH, (DEHOII, alleTalbAeTH1, MypaBbUHAs U
YKCYCHasi KHCJIOTBHI, TIJIFOKO3a, KpaxMmaj, IeJUII0JI03a, AaMHUHOYKCYCHas  KHCJIOTa),
WJUTFOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKJY HUMHU YpPABHEHUSIMU COOTBETCTBYHOLIUX
XUMHYECKHUX PEAKIMi C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaThb HMCTOYHUKU YTIEBOJOPOJHOTO CHIPHS
(HedTh, PUPOIHBIN TaA3, YrOJb), CIIOCOOBI WX MEPepadOTKH W MPAKTHUYECKOE MPUMEHEHHE
MIPOJYKTOB MEepepadoTKH;

c(OPMUPOBAHHOCTh YMCHHU TPOBOJHUTH BBIYUCICHHUS O XHUMHYECKUM YPaBHCHHSIM
(Maccbl, 00BbEMa, KOMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTA PEaKLUU MO0 U3BECTHHIM
Macce, 00bEMy, KOJTMIECTBY OJTHOTO M3 MCXOJIHBIX BEIICCTB MU MPOJTYKTOB PEAKIIHH);

chOpMUPOBAHHOCTh YMEHUHW BJaJeTh CUCTEMOW 3HAHUUW 00 OCHOBHBIX METOAAX
HAay4YHOTO TO3HAHUS, HUCIOJb3yeMbIX B XHUMHUU TPU H3YYCHUH BEIIECTB M XMUMHYECKUX
aBIIeHUN (HAONIOJIeHHEe, W3MEpEeHUe, OJKCIEPUMEHT, MOJAEIUPOBaHUE), MCIOIb30BaTh
CHUCTEMHBIE XWMHUYECKHE 3HAHUA Uil TPUHATUS PEHICHHH B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTb YMEHUM COOIIOATh MPaBHJIa TIOJIb30BAHUS XUMHYECKOW MOCY10M
U nabopaTopHbIM OOOpyJOBaHHMEM, a TaKXKe TMpaBuia OOpalleHHs C BelIeCTBAaMU B
COOTBETCTBUU C HHCTPYKIIMSAMU IO BBIMOJTHEHUIO TAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHU IJIAHUPOBATH W BBIMOIHATH XUMHUYECKHUN JKCIIEPUMEHT
(mpeBpallieHusT OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJYyUYECHHUE STUJICHA M M3yYCHHE
€ro CBOWCTB, KaueCTBEHHBIC PEAKI[MM OPTraHMYECKHUX BEIECTB, JAEHATypalus OENKOB MpH
HarpeBaHWM, I[BETHHIE peEaKkIuu OETKOB) B COOTBETCTBUU C TIPABWIAMH TEXHUKH
0€30MacHOCTH TpU OOpalleHHWH C BEIIeCTBAMH M JIA0OpAaTOPHBIM O0OPYIOBAHUEM,
MPEACTABIATE PE3YJAbTAThl XUMHUYECKOTO JKCIEpHUMEHTa B (opmMe 3amucu ypaBHCHHM
COOTBETCTBYIOIIUX peaKiuii U (OpMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3UPOBATH XUMUYECKYIO0 HH(HOPMAITHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBoil uHGopMmaruu, HMHTepHeT u
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHHU COOIIOATh MpaBHlia KOJOTHYECKH IeJIeco00pa3HOro
MOBEJIEHUs B OBITY M TPYJIOBOM JESITEIBHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY’KaloIlle MPUPOJHON Cpeapl, OCO3HABATh OMNACHOCTb BO3ACHCTBUS Ha JKHUBBIC
OpraHU3MBI OIPEJCIEHHBIX OPTaHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [1JIK,
MOSICHATh Ha TPUMEpax CIOCOOBl YMEHBINCHHS W TMPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsE O0YYaIONIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSITh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHHUIA;

JUIS CIIENIBIX W CHAa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE WCIIONb30BaTh pelbedHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpains ais 3anucu XumMudeckux Gopmyir.



11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS Kypca «OOmas W HEOpraHuyeckas XUMHUSD)
OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XMMHUU B MO3HAHWUU SIBICHUH TPUPOJLI, B (hopMHpOBaHUU
MBIIUICHHUSI U KYJbTYpPbl JTUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM st
pelIeHs] MPAKTUYECKUX 3a/Ja4 W JKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHMX 3HAHMM, KOTOPAs BKJIOYAET: OCHOBOIIOJIATAOIIHE
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 3JEeKTPOHHbIC OPOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTEIIEHb
OKHUCJICHUS, XUMHUYECKass CBi3b (KOBaJCHTHAs, HOHHAas, METaJUIMYecKas, BOJOpOJHAas),
KpUCTAJNINYECKasi pemérka, TUIIbI XUMHUYECKMX pPEaKLHil, pacTBOp, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOLUALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peakllud, XHMHUYECKOE€ pPaBHOBECHE); TEOPUM U  3aKOHBI  (Teopus
3IIEKTPOJIUTHYECKON Jaucconmanuu, nepuoguueckuii 3akoH JI. WM. MengeneeBa, 3akoH
COXPAHEHHUSI MacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUs YHEPIUU IPU XUMUUYECKUX
peaKnusax), 3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XMUMHH, MHPOBO33PEHUYECKHE 3HAHUA,
JeXKAalMe B OCHOBE IOHUMAHMUS MPUYUHHOCTH M CHUCTEMHOCTHM XUMHUYECKHUX SIBICHUH,
(dakTonornueckue CBEACHHMS O CBOWCTBaX, COCTaBe, TMOJIYYEHMHM U OE30MacHOM
WCIOJIb30BAHUN BAKHEHIIMX HEOPraHWMYECKUX BEIIECTB B OBITY U IPAKTHYECKOH
JESATEIIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh  YMEHHH  BBISIBIIATH  XapaKTepHbIE  TMPU3HAKA  TOHATHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU ONMUCAHUU
HEOpPraHMYECKUX BEIECTB U UX MPEBPALICHMUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIB30BATh XUMUYECKYIO0 CHMBOJIUKY JJIsi COCTABICHHUS
(GopMyInl BelIeCTB M YpaBHEHMM XMMMUECKHUX pEaKIui, CHCTEMaTHYECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHHs OTACIHHBIX HEOPTaHUYECKHX BeIIeCTB (yrapHbIi ras,
YIVIEKUCIIBINA Ta3, aMMHUaK, TaléHas U3BECThb, HEralm€Has U3BECThb, IUTHEBAS COMA, MUPUT U
Apyrue);

cOPMUPOBAHHOCTh yMEHMH OINpEAENATh BAJCHTHOCTh U CTENEHb OKHUCIICHUs
XUMUYECKUX HJIIEMEHTOB B COEAMHEHUSX PA3IMYHOIO COCTaBa, BMJI XMMHUUYECKOW CBS3U
(xoBaJIeHTHAas!, HOHHAs!, METAJUIMYECKasi, BOJIOPOJHAS) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKOM
pEmIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYJspHas, HOHHAas, MeTaJTn4ecKas),
XapakTep Cpebpl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCIUHEHUN;

chOpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHUHAICKHOCTh HEOPTaHMUYECKUX
BELIECTB 10 UX COCTaBYy K OMpeeNIEHHOMY Kjaccy/Tpymie coelMHEeHuN (IIPOCThie BEIlecTBa
— METaJUTbl 1 HEMETaJITbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THUIPOKCHIBI, COJIHN);

c(hOpMHUPOBAHHOCTh yYMEHUN PACKPBIBATh CMBICT TMepuoandeckoro 3akona /J[. M.
MeHnieneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTENBbHYIO U
MPOTHOCTUYECKYIO (DYHKITHH;

c(OPMHPOBAHHOCT, YMEHUH XapaKTEpU30BaTh DJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepuonos Ilepmoanueckoil cuCTEMbl XUMHYECKHX 3JIEMEHTOB
JA. W. MenneneeBa, UCHONB3Ysl MOHATHS «S-, P-, d-DIEKTPOHHBIE OpOUTAIMY,
«9HEPreTUYecKrue YpPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKUX
JJIEMEHTOB M HUX COCJUHEHUM II0 IepuonaM U rpymnmnam llepuoauyeckoi cucTeMsbl
xuMu4deckux djemeHnToB M. Y. Menaeneena;



cOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBAa HEOPTraHWYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3W MEXJy HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIacCU(DUIUPOBATh XUMUYECKUE PEAKIMH IO Pa3TUYHBIM
npu3HakaM (YHCITy M COCTaBy pEarupyrollux BEHIECTB, TEIUIOBOMY 3(QexTy peakuuwu,
W3MEHEHUIO CTENEHEH OKHUCIEHHUS DJIEMEHTOB, OOpaTUMOCTH  pEaKluHu, Y4YacTHIO
KaTaJlu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISTh YPAaBHEHMSI PEAKIUil pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIE YpaBHEHUS pPEaKIMil MOHHOTO OOMEHA, YUYUThIBasl yCIIOBUS, MpU
KOTOPBIX 3TH PEaKINH YT 10 KOHLA;

c(hOPMUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIIUH, MMOATBEPKIAIONINE KaueCTBCHHBIN
COCTaB pAa3jJUYHbIX HEOPraHMYECKUX BEUIECTB, PACHO3HABATH OMNBITHBIM IyTEM HWOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTH YMEHUU packpbIBaTh CYIIHOCTh OKHUCJIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEJCTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHca 3TUX
peaKIunii;

c(hOPMHUPOBAHHOCTh YMECHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEaKIuu
OT pa3NUYHBIX (HPAaKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTeus (npuniui Jle [llatense);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XUMHUYECKHE IPOIIECCHI, JEKAIIUE B
OCHOBE  TPOMBIIUICHHOTO  TOJY4Y€HHs CEpPHOW  KUCIOTHI, aMMHaka, a  Takke
c(OpPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAyYHBIX MPHUHIUANAX U DKOJIOTHUYECKUX
npo0eMax XUMHYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MTPOBOAUTH BBIYUCICHUS C HCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi JIoJisl BEIIECTBa B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKHX
peaKIusx, Macchl BelecTBa Ui 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
U 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO 3P deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIIOATh MPaBHJIa TIOJIb30BAHUS XUMHYECKOUW MOCY 10
U JabopaTopHbIM OOOpyJOBaHHEM, a TaKXke IMpaBuwiIa oOpalleHHus C BeElIeCTBAMHU B
COOTBETCTBUU C HHCTPYKIIUSIMU TIO BBIMOJHEHUIO TJAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IIAHUPOBATH W BBITIONHATH XUMHUYECKHUN JKCIIEPUMEHT
(pa3noxeHne TMEpPOKCHIa BOAOPOJAa B TPHUCYTCTBHHM KaTaau3aTopa, OINPEACIICHUE CPEeIb
pacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO WHJMKATOPA, BIUSHUE Pa3IUYHBIX
(hakTOpOB HA CKOPOCTh XMMHYECKOW pEaKIMu, PEaklMi WOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOoHAT- W XIJIOpUI-aHHOHBI, Ha KAaTHOH aMMOHUs, pEIICHHE
AKCTIIEPUMEHTAIIBHBIX 3a/1ad 1Mo TemMaMm «Metame»y u «Hemeramie») B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH O€30MacHOCTH MpH OOpalleHWH C BelIECTBAaMH U JTabOpaTOpHBIM
o0opyI0BaHNEM, TIPEACTABIIATh PE3YJIbTAaThl XUMHUYECKOTO AKCIIEPUMEHTa B (hopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX pPEAKIU ¥ (QOpPMYIHUPOBATH BBIBOJIBI HAa OCHOBE JTUX
pe3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHUECKH aHAIM3UPOBATh XUMHUECKYIO HHPOPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpelICTBa MaccOoBOM KOMMYHHUKaluu, VHTepHET U
JIPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI CcOOII0OJaTh MpaBHJia SKOJOTHYECKH LeIecoo0pa3zHoro
MOBEJCHUS B OBITY W TPYIOBOW JAEATEIHHOCTH B LEISAX COXPAHEHHUS CBOETO 3JI0POBbSI U
OKpYKalolllel MNpUPOJHOM Cpeabl, OCO3HABAaThb OMACHOCTh BO3JACHCTBUSI Ha IKUBBIC



OpraHM3Mbl ONPENEIEHHBIX BelIecTB, MoHUMas cmbica nokazatens [IJIK, mosicHsaTe Ha
mpuMepax CrocoObl yMEHBIIEHUS W MPEAOTBPAICHUS WX BPEAHOTO BO3JICHCTBUS Ha
OpraHH3M YeJIOBEKa;

JUTsl 00YYAIOIIUXCSl C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE TPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIL CJIETBIX W CJIA0OBUASIIUX OOYdYaIOUIMXCS: YMEHHE HCIIONb30BaTh penbedHo-
TOYCUHYIO cucTeMy o0o3HaueHui JI. bpains ais 3anucu XumMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 [IpenenbHbIe yTIeBOOOPOAbl — AJTKAHBI 2
99 HenpenenbHble yrieBogopoO/Ibl: aJKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTJIEBOIOPOIOB 3 1
' U UX nepepadoTka
Wroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CnoxHbie dQUpbI




3.3 YrineBoasl 3
Hroro no pazaeny 13
Pa3gen 4. A3oTconep:kaiiue opraHu4eckne coeJUHeHUst

4.1 | AMUHBI. AMUHOKUCIIOTHI. benku 3
Uroro mo pazneny 3
Pazaea S. BoicokomoJieKky/JIIpHbIE COeIUHECHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/mn Konrpouabusie IlpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XUMUYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 MeTambl 6
2.2 HeMeTamnel 9 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pasznen 3. XumMus 4 :KM3Hb
3.1 ‘ XUMHA U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

[NPOT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tewa ypoxa Bceero Kontpoabueie  Ipaxruyeckue fll3y‘lel-ll/lﬂ :)16[()1;2033Te.1151{me
padoThbI padoThI pecypenr
1 [Ipeamer opraan4eckoi XuMuHu, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuit A. M. Bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o K1accuPpUKaUN
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucremaTuveckas) U TpPUBHAILHBIC
Ha3BaHUS OPTaHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU sl
5 Meran u 3TaH — NpocTenIIre 1
MIPEACTaBUTENH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DOTUJIEH U TTPONUIIEH — MPOCTEHIINe 1
MPEACTABUTENH AIKEHOB
[IpakTuueckas padora Ne 1.
8 «ITonyueHnne >THIEHA U U3YUYECHHUE €TO 1 1
CBOWCTBY
9 Ankanuensl. byraguen-1,3 u 1

MetmnoOyTanuen-1,3. [Toryuenne




CUHTETHYECKOTO KayuyKa U pe3UHbI

10

AJIKHHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.
AneTuieH — MpocTennii
MPEACTaBUTEh AIKUHOB

11

12

Boruncnenus no ypaBHEHUIO
XUMUYECKON pPEaKLUU

Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13

I'enernyeckas cBS3b yIiI€BOJOPOIOB,
MPUHAIISKANTUX K Pa3JIMYHBIM KJ1accaM

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, HeTh ¥ MIPOIYKTHI €&
nepepadboTKu

15

16

17

[TpupoHBIE HCTOYHUKH YTIICBOJOPOIOB:
MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BonopoaHas cBs3b

18

19

20

MHOroaroMHsbl€ CIIMPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH

@DeHOII: CTPOCHUE MOJIEKYIIBI,
¢bu3nyeckre 1 XUMHUYECKHE CBOICTRA,
IIPUMEHEHHE

Anpaerunsl: GopManbaeTu U




areTanbaerug. AeTon

21

OnHOOCHOBHBIE NPEIEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U
YKCyCHas

22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

MpIa KaK COJIM BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

26

27

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIO’KHBIX 3(hHUpoB

XKupsl: runponan3, npuMeHeHue,
OuooruYecKas poib )KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baknelimue nmpencTaBUTENN: III0OKO3a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

29

30

KonTtponbHast pabota no pazueny
«Kucnopoacoaepskarire opraHnaeckue
COCIMHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

32

benku xak npupoaHsie




BBICOKOMOJICKYJISIPHBIC COCIMHCHUA

33

34

OcHOBHBbIE OHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHEBIE MCETOJBI CHUHTE3a

BBICOKOMOJICKYJISIPHBIX COCHHH@HHﬁ.

[Inactmaccel, Kay4ykH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. .
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COCTMHCHUN
0 TpYyIIaM U NepruojaM. 3HaueHnue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
B Pa3BUTUU HAyKHU

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBS3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. Bonoponnas cBs3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenienn okucieHns. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MIPEBPAICHHS SHEPTUU TIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bausiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XMUMHUYECKON peakium»

11

DNEeKTPOTUTHIECKAs TUCCOIIAAIIHS.
[Tousitie 0 BogopoHOM mokasatese (pH)
pactBopa. Peakuinu noHHOTO 0OMEHa.
I'maponus opraHnyeckux u
HEOPraHWYeCKUX BEIIECTB

12

13

14

OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonstue 06 smekTponnse
pacIuIaBoOB U PaCTBOPOB COJIEH
KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUN»
MerTanbl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHUs aToMOB. Ob1He
(busnUecKkre CBONCTBA METAJIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHAYECKHAE CBOMCTBA BaXKHEHIIINX

METaJUIOB (HATPUH, Kaui, KaJabIUi,
MarHui, aJJlOMAHUAN) U UX COSAMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[Ipaktuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Meranmab»"

HeMeTaJ'IJ'II)I, HUX ITOJIOKCHUC B
[Iepuoanueckoi cucteMe XMMUYECKUX
anemenToB 1. 1. Menaeneepa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKNe CBOMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHNH

XuMHUYecKre CBOMCTBa a30Ta, hocodpa u
HUX COeOUHEHUN




24

25

26

XUMHUYECKHE CBOMCTBA yIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeneHne BaXXHEUIINX HEMETAIIIOB U
HUX COEOUHEHNN

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme «HemMeTamiely. Beraucienus mo
ypaBHEHUSAM XUMHUYECKHUX PEaKInid u
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Hemeramnsl"»

28

29

30

31

KonTponbHas padoTa no temam
«Mertamae»y u «Hemetamiesn)

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUcC
KHCJIOTHEI. HeOpFaHI/I‘leCKI/Ie )51
OpPraHn4€CKUC OCHOBAHHA

AmdoTepHble HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIUITAHEI

32

[IpencraBienust 06 0OIMMX HAYYHBIX
MPpUHIHIIAX IIPOMBIIIJIICHHOT'O ITOJYUCHUA
BAKHEHIINX BEIIECTB




33 l YesnoBek B MUpE BEILECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus / I'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A., AKIIMOHEPHOE

obmectBo «M3natenbeTBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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