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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpelHEr0 001Iero o0pazoBanus pa3paboTaHa Ha
ocHoBe @DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B
Poccuiickoit ®denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOSHUS (eaepantbHOM
oOpa3oBarenbHON TporpaMmbl  cpeaHero ooémero obpazoBanus (DPOII COO),
npeacTaBieHHbIX B DefepallbHOM TOCYIapCTBEHHOM 00pa3oBaTelIbHOM CTaHAapTe
COO, c yuérom Konuenmuu npenonaBaHusi y4eOHOro MnpeaMera «XUMHS» B
oOpa3oBaTeNnbHbIX OpraHuzanusax Poccuiickoit @enepaiuu, peaanu3yrolInX OCHOBHBIC
oOpa3oBaTelbHbIE TMPOTPaMMbl, U OCHOBHBIX TMOJIO)KEHUN «CTpaTeruul pa3BUTHS
Bocriutanusi B Poccuiickoit deneparuu Ha nepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMbl 10 XUMUHU, K ONPEICIICHUI0 001Iei
CTpaTeruu oOy4eHMs, BOCHUTaHMUsSI U Pa3BUTUs OOydYalOIIUXCsl CPEACTBAMH Y4eOHOTO
npeamera «Xumus» s 10—11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHuentyanbHble nonoxkeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
COJIEp)KaHus, pEe3yJIbTaTOB OOy4YeHHs] M TpeOOBaHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE 00pa3oBaHUE, MOJyd4aeMOe BBITYCKHHKaMU 00I1e00pa30BaTeIbHON
OpraHu3alliM, SIBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpPIIAIOIIAM JTaloOM pealu3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XMMHMYECKOro oOpa3oBaHMsL.
OTH HEHHOCTHU KacaloTCs MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS
U o01Ieil KyJbTyphbl YEJOBEKA, a TaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0pOBbI0 W MpPUPOAHON cpene. Peamnsyercss xumuueckoe oOpa3oBaHUeE
0o0yJarmuxcsi Ha YpOBHE CpeaHero oOmero oOpa3oBaHHUS CpPEJICTBAMH Yy4eOHOTO
npeaMeTa « XUMHs», COAEPKAHUE U MTOCTPOEHUE KOTOPOIrO OMPENENIEHbl B IIpOorpamme
M0 XUMUU ¢ YU4ETOM crienuPUKA HAyKU XUMUH, €€ 3HaUYCHUS B MO3HAHUU MPUPOJIBI U B
MaTepUalbHOW KU3HHU OOIIECTBA, a TaKXe C y4E€TOM OOLMX LeJied U MPUHLUIIOB,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJHEro o0IIero oopa3oBaHus
B Pocculickon ®denepanun.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HrpaeT ocoOyi pojib B
COBPEMEHHOM IUMBUIIM3AINK, B CO3JaHUKM HOBOM 0a3bl MarepuanbHOU KynbTyphl. OHa
BHOCUT CBOM BKJaJ B (DOPMUPOBAHHME PALMOHAIBLHOTO HAYYHOI'O MBILIUICHHS, B
CO3J]aHUE LIEJIOCTHOIO TPEJICTaBIICeHUs OO0 OKpYyXKaloluleM MHpEe KakKk O €IUHCTBE
OpUpOJIbI U YeNOBeKa, KOTopoe (GopMUpYETCss B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHUS B3aHMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aUMOJEWCTBYS C JPYrMMHU €CTECTBEHHBIMM HAayKaMH, XHMHs cTajia
HEOTHEMJIEMON YacCThI0 MHUPOBOH KYJIbTYpHl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKMX TE€XHOJIOTHH HaIpaBiieHa Ha pellIeHre I00aTbHBIX
npo0eM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPhEBOM, DSHEPTETHUYCCKOM,
MUIEBON, SKOJIOTUYECKON O€30MMaCHOCTH U OXPaHbI 37J0POBbSI.

B coorBercTBUM ¢ OOMMMHM [ENSIMH M TMPUHLIMUIIAMH CPEIHEro O0OIIero
oOpazoBanusi cojepxkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BbIM ypOBEHb
U3Y4YeHHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOyJaromuxcsi, HeOOXOUMYIO UM ISl BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKJIFOUEHHS B )KM3Hb COLIMYyMa, ITPOJIOJDKEHUS 00pa30BaHUs B Pa3IMYHBIX
00JacTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu ~ TipeiMeTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypChl  —
«Oprannueckas xumus» ©u «OOmas U HeOpraHudeckas XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEp>)KaHUsI KOTOPBIX SIBISIIOTCA OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOM XMMHUHU (C BKIIOYCHUEM 3HAHMU U3 OOIled XUMHUHU) U
opranndeckoil xumuu. DOpMUPOBAHHE [AHHOW CHUCTEMbl 3HAHUW TMPU HU3YYECHUU
npeaMera o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOTroo0pasusi BELIECTB
Ha OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa cojaepxkaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» cGOpMHpOBaHA B TMporpaMMe MO XHUMHHM Ha OCHOBE
CUCTEMHOI'0 MOJIX0Ja K U3YUYEHHI0 y4eOHOro mMarepuana u o0ycloBJI€Ha UCTOPUUECKH
000CHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpPEACIEHHBIX TEOPETUUECKUX YpPOBHX. Tak, B
Kypce OpraHnyecKod XHMHH BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOMN
TEOPUH CTPOCHMSI OPTaHMUYECKUX COCAMHEHHI, a TAK)KE€ Ha YPOBHE CTEPEOXMMUYECKHUX
U DJIEKTPOHHBIX NPEJACTaBICHUNH O cTpoeHuM BeiiecTB. CBeneHUs 00 HM3y4yaeMbIX B
Kypce BEIEeCTBaX JAI0TCs B Pa3BUTHUU — OT YIIIEBOIOPOAOB IO CIOKHBIX OMOJOTHYECKH
aKTUBHBIX COEOMHEHMI. B Kypce OpraHM4yeckod XUMHUU TOJYYarOT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl MEPBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOM CBS3M, KIIACCU(PUKALMOHHBIX MpPHU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUU.

[lon HOBBIM yIJIOM 3peHUs B TpeaMeTe «XuMus» 0a30BOT0  YpOBHS
paccMaTpuBaeTCsl M3Y4YEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
TEOPETUYECKUI MaTepuall U (PaKTOJIOrMUYECKUE CBEIEHHUS O BEIIECTBAX U XUMUYECKON
peaknuu. Tak, B YacTHOCTH, B Kypce «OOmas u HEOpPraHUYecKass XUMUSDY
o0Oy4aromuMcsl MPeI0CTaBIsIeTCs BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHOANUYECKOTO
3aKOHa C OOIIETeOPETUUYECKMX U METOAOJIOTMYECKUX TMO3ULMMA, TIyOXe TIOHATH



UCTOPUYECKOE HW3MEHEHHe (YHKIMHA OSTOro 3akoHa — OT oOoOmarome 1o
OOBSCHSIONIEH U TPOTHO3UPYIOMICH.

Enunas cuctemMa 3HaHMI O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPUMEHEHUHU, a TaKXK€ O XHMHUYECKUX PEaKIUAX, HUX CYIUIHOCTH U
3aKOHOMEPHOCTSX MPOTEeKaHUs JomoiHseTcss B Kypcax 10 m 11 kmaccoB anemeHTamMu
coliepKaHusl, IMEIONUMHU KYJIbTYPOJIOTHUCCKUI M MPUKIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMHUH C IPYTUMH HayKaMH, PACKPBIBAIOT €€
pOJIb B TIO3HABATENLHONM M MPAKTUYECKOM NESITeIbHOCTH YEeJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOIECCY TBOPYECTBA B OOJACTHU TEOPUU U MPAKTUUYECKUX
MPWIOKEHUN XUMHUHU, MTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICITHBATH
UHOOPMAITUIO U IPUMEHSTD €€ JUIsl TOTIOJTHEHUS 3HAHUN, PEIICHUSI MHTEIICKTYaIbHBIX
U DKCIEPUMEHTAIBHBIX HCCIEAOBATENIbCKUX 3a/1ad. B 1enom cojaepkanue yueOHOTO
npeaMeta «XuMHsD) JAaHHOTO YPOBHS M3YYCHHS OPHEHTHPOBAHO HAa (OPMHPOBAHUE Y
00yYaroIMXCsi MHUPOBO33PEHUYECKOM OCHOBBI ISl MOHUMaHUS (PuiaocoPckux wuaew,
TaKMX KaK: MaTephualbHOE EIMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOTO MHpA,
00yCJIOBIIGHHOCTh CBOMCTB BEILIECTB WX COCTABOM M CTPOCHHEM, I03HABAEMOCTh
MPUPOIHBIX SABJICHUM MYTEM DKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUNA MEXTY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEATIOCHUIKAMU, OCO3HAHWE POJIM XHMHH B PEIICHUH
HKOJIOTMYECKUX TPOOJIEM, a TakKe MpoOsieM COEpEeKEHUs IHEPIeTUYECKUX PECYPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTHI U MaT€pPUaIOB.

B mnane pemienus 3a7a4 BOCIHUTAHMS, PA3BUTHUS U COITMAM3AIUN O0YJArOITUXCSI
OPUHATBIE TPOTPAaMMOM MO XHUMHUU TIOAXOJIbI K OIPEACNICHUIO COACpKaHUA U
MOCTPOCHUS TIpPEeIMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHHE YHUBEPCATBHBIX YUCOHBIX
JNEUCTBUN, WMEIIMUX 0a30BO€¢ 3HAYCHHWE ISl Pa3IMYHBIX BHUIOB JESITCIbHOCTH:
pereHus: mpoosieM, MOUCKa, aHajau3a U o0paboTKM MH(POPMALUKU, HEOOXOAUMBIX IS
NpPUOOPETEHUsT  OMbITAa  MPAKTUYECKOW H  HMCCIENIOBATEIBCKOW  JICSITENBHOCTH,
3aHMMAIOIIEH BaKHOE MECTO B TTO3HAHUH XUMUH.

B nmnpakTuke mnpemnomaBaHWsS XUMHHW KaK Ha YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHus, TAK U Ha YPOBHE CpEeAHEro oOIIero oOpa3oBaHUs, MPHU OINpeaeTeHUN
COIepKATEIbHOW  XapaKTePUCTHKU IIeNied W3y4YeHHUs TMpeaMeTa HampaBICHHEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAIWIMOHHO TpH3HAETCS (POpMUpPOBAHUE OCHOB
XUMUYECKON HayKh Kak oOOJJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUYCCKOU
NEATEILHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMITOHEHTOB MHPOBOW KymbTyphl. C
METOIMYECKOW TOYKM 3pEHUA TAKOW IMOIXOA K OIPEACICHUIO LEJNeH HW3YyYCeHUS
MIpeIMETa SBISICTCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJAaBHBIMU [EMSIMA H3YyYCHHUs] TIPEeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisIIOTCSA:



e (opmMupoBaHHE CUCTEMBI XUMUUYECKHX 3HAHWI KaK BaXHEHIIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpAa, B OCHOBE KOTOPOM JI€XKAT KIFOUEBbHIE
NOHATHS, PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOEHUE u MOHUMaHUE CYILITHOCTH JOCTYITHBIX 0000111eHMI
MHUPOBO33PEHUYECKOTO XapaKTEPA, O3HAKOMIICHHE C HCTOPHEN HMX pa3BUTHS U
CTaHOBJICHHS,

e (opmMupoBaHMe U pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAaX MO3HAHUSA
BEIIECTB M XMUMHUYECKUX PEAKIUN, HEOOXOAUMBIX JJIsi MPUOOpPETEHUS] YMEHUMN
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIIHUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB AESATENBHOCTH, CBA3AHHBIX C HAOIIOACHUEM H
OOBSICHEHMEM XUMHUYECKOTO 3KCIIEPUMEHTA, COOJIIO/IEHUEM IIPABUIT O€30IaCHOTO
oOpallieHusl ¢ BEIIeCTBAMHU.

Hapsgy c stuM, coaepaTeibHash XapaKTEpUCTUKA LEJIed W 3aJad U3Y4eHHS
IpeaMeTa B MPOrpaMMe MO XMMHHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C
HOBBIMM NPUOPUTETAMH B CHUCTEME cpeaHero ooOmero oOpasoBaHus. CeromHs B
MPErnoJlaBaHU XUMUU B OOJIbIIICH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUYECKON
KOMITOHEHTE COJIep>KaHusl OOy4eHHs, OPUCHTUPOBAHHON Ha MOJTOTOBKY BBITYCKHUKA
00111€00pa3oBaTeIbHON  OpraHM3allMy, BIIAJICIONIET0O HE HAO0OpOM 3HAHUU, a
(YHKIIMOHATBPHOW TPAMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHUSMH AaKTHBHOTO
MOJIYYCHUS 3HAHUW U IPUMEHEHUS! UX B PEaTbHOM KU3HU JJI PEIICHUS MTPAKTUYECKUX
3a/ay.

B cBsi3u ¢ 3TUM TIpH M3yYEHHUH TNpeaMeTa «XUMHsS» JTOMUHUPYIOIIEEe 3HAUCHHE
IpUOOPETAIOT TAKUE LETHU U 3a7a4H, Kak:

agantanus oOyYarolIMXcsl K YCJIOBHMSM JUHAMUYHO pa3BUBAIOIIETOCS MHUpA,
dbopMHpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHEM;

dbopmupoBaHre y 00y4YarOIIMXCs KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHLIUN),
UMEIONINX YHHUBEPCAIIbHOE 3HAUCHHUE ISl Pa3jIMYHbIX BUAOB JCATEIBHOCTH: PEIICHHUS
npoOieM, TOWCKa, aHaimm3a W o0paboTku uHGOpPMAIMU, HEOOXOAUMBIX IS
NPUOOPETEHUST OMBITA NIEATEILHOCTH, KOTOpas 3aHUMaeT BAXHOE MECTO B TO3HAHUU
XUMUH, a TaKXe JJI1 OUEHKH C MO3MIMI KOJIOrMYecKoil Oe30MacHOCTH XapakTepa
BJIMSTHUST BEHIECTB M XMMHUYECKHUX IMPOILIECCOB HA OPTaHW3M 4YeJIOBEKa M MPUPOTHYIO
cpeny,

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTEINICKTYATbHBIX M TBOPYECKUX
CIOCOOHOCTE 00ydaromuXcs: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOPETaTh HOBBIE
3HaHUS 0 XMMHH B COOTBETCTBHM C JKU3HCHHBIMH ITOTPEOHOCTSMH, HCITOJIB30BATh



COBpPEMEHHBbIE HMH(POPMAIMOHHBIE TEXHOJOTHUU JUIsl TIOMCKAa W aHaiau3a y4eOHOW u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMHpOBaHUE U pa3BUTHE y OOYYAIOMIMXCA ACCOLMATHBHOTO M JIOTHYECKOTO
MBIILJICHUS, HAOIIOJATEIbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH TUIAHUPOBAHUW U TIPOBEICHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHWE y  oOydamommxcs  YOeKAEHHOCTH B T'YMaHUCTUYECKOU
HAIMpPaBJICHHOCTU XWUMUM, €€ BaXHOM pOJM B PEIICHUU IOOANBHBIX MpoOIeM
pPalMOHANBHOTO TPHUPOAOIOIb30BAHUSA, TOMOJIHEHUSI SHEPIeTUYECKUX PECYpPCOB U
COXpAaHEHUS MPUPOJHOTO PABHOBECHSA, OCO3HAHUA HEOOXOAUMOCTH OEpe’KHOro
OTHOIIIEHUS K TMPUPOJE U CBOEMY 3JIOPOBBIO, a TaKXKE€ TMPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSl TIOJMYUYCHHBIX 3HAHUW Il TPUHATUS TPAMOTHBIX pEIICHUNA B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miiaHe cpeaHero oOiiero oOpa3zoBaHUs MPEeIMET «XHUMHSI» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEIMETHON 001acTu « ECTECTBEHHO-HAYUHbIE TPEMETHD.

OO1iee 4KuCIIO 4acoB, OTBEAEHHBIX JUIsl W3YYEHUs XMMHHM, Ha 0Aa30BOM YpOBHE
cpeaHero obmiero oopazoBaHus, coctaBiser 68 yacoB: B 10 kmacce — 34 vaca (1 gac B
Hejeno), B 11 kinacce — 34 yaca (1 yac B Hezelnto).



COJAEPKXAHUE OBYUEHUA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHM4eckoil XUMUHU: €€ BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
IIOJIy4CHUM HOBBIX BELIECTB W MAarepualoB. TeopHs CTPOEHUS OPraHUYECKUX
coenquHeHuil A. M. BytnepoBa, €€ ocHOBHbIE nonoxeHHs. CTpyKTypHbIE (OpPMYJIbI
OpraHUYECKUX BEHIECTB. [ OMOJIOTHS, M30MEpHUsi. XUMUYECKAs CBSI3b B OPraHUYECKHUX
COEIMHEHMSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBinenne o kinaccuukau opraHudyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUH (CUCTeMaTHuyecKas) U TPUBHAJIbHbIE HA3BaHUS BaXKHEUIIUX
IIPENCTABUTENIEH KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAIbHBIE METO/Abl HW3Y4YEHUS BEIIECTB M HUX MPEBpallCHHIA:
O3HaKOMJIEHHE ¢ o0Opa3llaMHM OpPraHMYECKHX BEIIECTB M MaTepuajaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOJMIOJEHHUE U OIUCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO IPEBPAIICHUI0 OPraHWYECKUX BELIECTB IpHU
HarpeBaHuM (IJ1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM psifl. MeTaH u 3TaH — NpOCTENIIne
IPEICTaBUTENN aJKAHOB: (U3NYECKUE U XUMUUYECKHE CBOICTBA (peakluy 3aMeLeHHs 1
rOpeHus), HaX0XkKICHHUE B IPUPOJIE, IOJIyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKUU PsiA. ODTWIEH M MNPONUIEH —
IpOCTENIINE MPEICTABUTENN AJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA (peaKiuu
TMJPUPOBAaHUS, TaJOTCHUPOBAHUSA, THIpATallMd, OKHUCICHHMS M IOJIUMEPHU3ALNH),
NOJIyYEHHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmerwnOyranuen-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). l[lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUSI, TOMOJIOTUYECKUN psl. ALIETUIIEH —
IPOCTEHIINI MPeICTaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (DU3HUECKUE U XUMHUYECKHE
CBOMCTBa (peaklMy THAPUPOBAHUS, TaJON€HUPOBAHMS, THUApPATALMU, TOPEHUs),
NOJIyYeHHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crTpoeHue, (U3MYECKME U XHMHUYECKHE CBOMICTBA
(peakuu rajJoreHUpOBaHWS W HUTPOBAHHWS), MOJYyYEHHE M MpuUMeHeHue. Tonyon:
cocmas, cmpoenue, husuieckue u XumudecKue ceotcmea (Peakyuu 2ai02eHupo8aHus u



HUMpOBanus), noayyenue u npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHuYecKas CBA3b
MEXKy YIIE€BOAOPOAAMH, MPUHAIICKAIIMMHA K PA3JIMYHBIM KJIaCCaM.

[TpupoiHbIE UCTOYHUKH YTIEBOAOPOAOB. [IpupoaHbIil ra3 1 NonyTHbIE HEPTAHbIE
rasel. Hedtp u €€ mnpoucxoxnaenue. CrnocoObl nepepaboTkM HedTH: NEeperoHka,
KPEKUHT (TEepPMUYECKHH, KaTanuTuueckuil), muponus. [IpoaykTsl nmepepaboTku HedTH,
UX NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIN yroiab M IOPOIYKTHI €ro
nepepadoTKHU.

OKCIEpUMEHTAIBHBIE METOABl M3Y4YEHHUS BEIIECTB M HX IPEBPAILCHMMN:
03HAaKOMJIEHHE ¢ 00pasllaMy IIacTMacc, KaydyyKoB M pe3uHbl, kojuiekunu «Hedte» u
«YTOnp», MOAENUPOBAHUE MOJIEKYJl YIVIEBOAOPOAOB U TaIOr€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3apaun.

Bbruncnenus no ypaBHEHUI0 XUMUYECKOW peakinu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBa WJM MPOJAYKTa pEaKUMH IO H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM NPOAYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[TpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOEHUE, PU3NUYECKHUE
U XUMHUYECKHE CBOMCTBa (peakluu C aKTUBHBIMH METallaMH, rajore€HOBOAOPOJaMH,
ropeHue), npuMeHeHue. BoiopoaHbie CBA3M MEXy MOJIEKyJaMH crnupToB. JleiicTBue
METAHOJIA ¥ ATaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoroaromMHble COUPTHI. DTUIEHIJUKOIb U [NIMLEPUH: CTPOCHUE, GU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJACIHCTBUE CO ILEJOYHBIMU METAJJIAMHU, KA4eCTBEHHAs
peakuus Ha MHOTOATOMHBIE CIIUPTHI). [lelicTBue Ha opranu3M uenoBeka. lIpumeHenne
TIMLEPUHA U DTUIIEHTJIUKOJIS.

®deHoJI: CTPOCHHE MOJIEKYIIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbneruabl U kemonsl. Dopmanbaeruy, aueTanbIerui: CTpoeHue, Gusndeckue u
XUMUYECKUE CBOMCTBA (pEaKUUMU OKHUCIECHHUS M BOCCTAHOBJICHMS, Kauy€CTBEHHbIE
peaKIyM), MOIyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTpOeHHe, (U3NYECKMe U XMMHUYECKHE CBOICTBa (CBOMCTBa, 0oOIIME IS
KJlacca KUCJIOT, peakius 3TepuuKanun), nojlydyeHue u npuMmenenue. CreapuHoBas U
OJICMHOBAas KHUCJIOTHI KaK MPEICTABUTENIU BBICIIMX KApOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

Crnoxuble 3Upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIApONH3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoJoB (MOHO-, TU- M TOJUCAXapHbl).
['moko3a — mpocTediuii MOHOcaxapuj: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,




dbu3ndecKkue W XUMUYECKHE CBOWCTBa (B3ammojmeictBue ¢ ruapokcumom wmeau(Il),
OKHCJICHUE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l), BocctaHoBIeHHE, OpOKEHUE
TJIIOKO3bI), HAX0XKJIEHUE B MPUPOE, MPUMEHEHHe, Ouonorudeckas posib. DoTocuHTes.
®dpyKTO3a KaK U30Mep TIIHOKO3bI.

Kpaxman u wnemirono3a Kak HOpuUpoAHble nojguMepbl. CTpoeHHe Kpaxmana |
LEJUTI0NI03bl. PU3NYECKHE U XUMUYECKHUE CBOKCTBA KpaxMalia (TUIPOJIn3, KaueCTBEHHAs
pEaKIMs C HOJIOM).

OKCHepUMEHTAIbHBIE METO/bl HM3Y4YEHHUS BEIIECTB U UX MPEeBpalllCHU:
IIPOBE/ICHNE, HAOIIOJCHUE U ONUCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHUE CIIUPTOB,
KAUE€CTBEHHbIC PEAKIIMM OJHOATOMHBIX CHUPTOB (OKHUCIEHHUE HTAHOJA OKCHIIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHUCTBUE TJULEPUHA C THAPOKCUIOM
meau(ll)), anpaeruoB (OKMCIEHHWE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBHe Kpaxmajga C  HOAOM), MPOBEICHUE
PaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnrple 3agaun.

Bbluncienys mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WJIM TMPOJYKTAa PEaKIUH 10 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OAHOTO U3 UCXOIHBIX BEMIECTB UIIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUWHOKHCIIOTHI Kak aM(OTEpHbIE OpraHHYecKue coeAuHeHus. DPuzndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TIIMIIMHA). buonornyeckoe 3HaueHue
aMUHOKHCNOT. [lenTusl.

benkn Kak mNpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coennHeHus. [lepBuunas,
BTOpUYHAs U TPETUYHAS CTPYKTypa OCIKOB. XUMHUUECKHUE CBOMCTBA OEJIKOB: THUPOJIU3,
JIeHaTypalys, KaYeCTBCHHbIC PEeaKI[MU Ha OCTKH.

OKCIIEpUMEHTAIbHBIE METOABbl HM3YYEHUsI BEUIECTB M UX MPEBpALCHUN:
HAOJIOZICHUE M ONMHUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB MpHU
HarpeBaHUM, IIBETHBIE PEaKIMKU OCJIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUs]

OCHOBHBIC TIOHSITUS XUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHSS MOJIEKYIspHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUH —
MOJIMMEPHU3ALS U TTOJIMKOHICHCAIIHSL.

OKCIEepUMEHTaIbHbIE METOJbl HW3Y4YEHHUsS BEIIECTB W WX I[PEBpaICHUI:
O3HAKOMJIEHHE C 00pa3liaMu TPHUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzauus MeXnpeIMeTHbIX CBS3€H MPU U3YyYEHUU OpPraHuYecKol Xxumuu B 10
KJIaCCe OCYIIECTBISICTCS Yepe3 MCIOIb30BaHHE Kak OOIIHUX E€CTECTBEHHO-HAYYHBIX
NOHATUN, TaK WU TOHATUH, SIBJISIOIIMXCS CHUCTEMHBIMHM JI1 OTIENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TOHSITHS: SBICHHE, HAy4YHBIM (akT, TUIOTE3a,
3aKOH, TEOpHUs, AaHalu3, CHHTE3, KIacCHU(pHUKaIuUsi, MEePUOJUYHOCTh, HAOIIOICHNUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHUE.

®dusuka: Marepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPTeTUUECKHI
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE
BEJIMYMHBI U €AUHUIIBI X U3MEPEHHUSL.

buonorus: kimerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpTraHU3ME,
¢oTrocuHTE3, OHOJIOTMYECKH AaKTUBHblEe BellecTBa (O€NIKW, YIVIEBOIBI, IKHPHI,
dbepMeHTHI).

['eorpadus: MuHepanbpl, TOpPHBIE MOPOJIBI, IOJIE3HBIE HCKOMAaeMbIe, TOIUIMBO,
pecypcehl.

TexHonorus: muIeBble MPOAYKTHI, OCHOBBI PAllMOHAIBFHOTO MHUTAHUS, MOIOIINE
CpPEICTBA, JIEKAPCTBEHHbIE M  KOCMETHYECKHE IIpemnapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUECKUI 3eMeHT. AToM. Sapo aroma, M30TOmbl. DJIEKTPOHHAs 000JIOYKA.
DHEPreTHYECKUEe YpPOBHH, IMOMYPOBHH. ATOMHBIE OpOWTanu, s-, P-, O- IJIEMEHTHI.
Oco0eHHOCTH pacrpeiesieHus JJIEKTPOHOB 10 OPOUTAJISIM B aTOMAaX AJIEMEHTOB IEPBbIX
YeThIPEX NePUOI0B. DIEKTPOHHAS KOHPUrypalrs aTOMOB.

ITepnonnueckuii 3akoH u [lepuoauueckas cuctemMa XUMAYECKUX 3jieMeHToB 1. H.
MenneneeBa. CBs3b NEPUOANYECKOTO 3aKOHA U 1Iepnoanueckoi CHCTEMBI XUMUYECKUX
anementoB [J[. U. MengeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHHUS AaTOMOB.
3aKOHOMEPHOCTH WM3MEHEHMsI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M 00pazyeMbIX HMH
IPOCTBIX M CIIOXKHBIX BEIIECTB 10 TpynmnaMm U NepuojaM. 3HaY€HUE NEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BeniecTBa. XMMUYECKasl CBSA3b. BUIbI XUMHUECKOW CBSI3U (KOBAJICHTHAS
HEMoJISIpHAas W TOJISIpHAsl, HMOHHAsg, MeTajuimueckas). MexaHu3sMbl 00pa3zoBaHUs
KOBAJICHTHON XUMHYECKOU CBsi3U (OOMEHHBIA W JOHOPHO-AKIENTOPHBIN). BomopoaHas



CBsI3b. BalleHTHOCTB. DJIEKTPOOTpULIATENbHOCTh. CTeneHb OKuciaeHus. MIoHbl: KaTHOHBI
Y aHUOHBI.

BemecTtBa MOJNEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BeLIECTBA. TUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALIMYECKON PEIIETKH.

[lonsTue o paucnepcHeIX cucremax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBast 10Ji1 BEIIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coenuHeHnii. HomMeHkmarypa HeopraHu4ecKux
BEIIECTB. ['€HeTHYecKas CBA3b HEOPraHMYECKHUX BEIIECTB, MNPHUHAMNICKANNX K
Pa3JINYHBIM KJIACCaM.

Xumunyeckas peakiusi. Knaccupukanns XMuMAYECKUX peakifii B HEOPraHHUeCKOH
YU OpraHUYeCKON XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALIECHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMH4ecKoe paBHOBecHE. DaKTOPHI, BIUSIONINE HA COCTOIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onextponutuyeckas auccormaiusi. CuibHble U ciabble aekTpoiuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCNIEPUMEHTAIbHBIE METOJbl H3YYEHHsS BEHIECTB W MX [PEBPaALICHUI:
neMoHcTpauus Taomun «llepuoanueckas cucrema xumudeckux osnemento JI. .
MenpneneeBa», W3ydyeHUE MoOJENEH KPUCTAUIMYECKUX PEMIETOK, HAONIOJCHHE U
OTHCaHUE JEMOHCTPAIMOHHBIX W J1a0OPaTOPHBIX OMBITOB (Pa3jOKEHUE TEPOKCUIA
BOJIOPOJa B NMPUCYTCTBUH KaTaln3aTOpPAa, ONPEIEIEHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0O YHUBEPCATBHOTO HHJAMKATOPA, PEAKIMM HOHHOTO OOMEHA), MPOBEIICHUE
MPaKTUYECKON paboThl «BiusHue paznu4HbIX (HAKTOPOB HAa CKOPOCTH XUMUYECKOUN
peakuum».

Pacuérnrle 3agaun.

PacyéTel o ypaBHEHUAM XMMHUUYECKUX PEAKIIMH, B TOM YUCJIE TEPMOXUMHUYECKUE
pacy€Thl, pacCUEThI C UCIIOJIBb30BAHUEM MOHATHUS «MACCOBAs JIOJS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hewmeramel. [lonoxenne HemeraiuioB B llepuonnueckon cucreMe XUMHUYECKHUX
anemenTtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aToMOB. Duznueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETANIOB (HAa MpUMEpE KHUCIOpOa, CEPBI,
dbocdopa u yraeposa).

XUMHUUYECKHE CBOMCTBA Ba)XHEWUIIMX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriepoga U KpeMHHUS) U UX COCTUHEHUN (OKCHJIOB, KHUCIOPOIACOIAEPIKAIINX
KHUCJIOT, BOJIOPOJHBIX COCTMHEHUN ).



[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U UX COCIMHEHMM.

Meramnel. [lomoxenne MeraimoB B Ilepuonnueckon CuUCTEME XHMHUYECKHX
anemeHToB JI. W. MenneneeBa. OCOOEHHOCTM CTPOEHHUSI 3JIEKTPOHHBIX O00JIOUEK
aToOMOB MeTajuloB. OOmme @usndeckue cBoicTBa MeTauioB. CIulaBel METaJJIOB.
DIEKTPOXUMHYECKUH Pl HAIIPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, Kaluil, KaJlblINil, MarHuu,
AIIFOMMHMN, TUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHEHU.

OOmume cnocoObl mnonydyeHus MertawioB. [IpumeHeHue MeramioB B OBITY H
TEXHHUKE.

OKCHepUMEHTAIBHBIE METO/Ibl U3YUEHHS! BELIECTB U UX NPEBPALLCHUN: U3yYEHUE
Koulekuuu  «Metamuibl M CIUIaBbl»,  00pa3noB  HEMETAUIOB,  pPELIEHUE
HKCIEPUMEHTAIbHBIX 3a/lay, HaONIOJICHHE M ONUCaHUE JEMOHCTPAIlMOHHBIX H
71a00paTOPHBIX OMNBITOB (B3aMMOJCICTBHE THUIPOKCHIA aJIOMUHUS C pacTBOpaMU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnrple 3agaun.

Pacuétel Maccel BemecTBa WM O0ObEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce UM 00bEMY OJHOTO U3 YUACTBYIOLIUX B PEAKIMH BEILECTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CJIM OAHO U3 BEIIECTB
MMEET MPUMECH.

XuMHus ¥ ’KU3Hb

Ponp xumum B 00ecre4eHMM 5SKOJOTUYECKOW, HSHEPreTHUECKOM U MUIIEBON
0€e301acHOCTH, Pa3BUTUU MeAULIMHBI. [[OHATHE O HayYHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOUIMX HAYYHBIX MPUHLHUIAX MPOMBIILIEHHOTO MOJYyYEHHS
BAKHEMIIINX BELIECTB.

UYenoBek B MUPE BEIIECTB U MAaTEPUAIIOB: BAKHEUIIINE CTPOUTEIILHBIE MAaTEPUAIIbI,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepamMuKa, MaTepuaabl I
ANEKTPOHUKHU, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbIEC YIOOPEHHUS.

XuMHUs W 300pOBbE YEJIOBEKA: NPaBWJa HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0E€30MacHOr0 HMCHOJIb30BAHMS NPENapaToB OBITOBOM XMMHUH B
IIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXNpeaMETHBIX CBA3€H NpH M3y4EHUU OOIEeH U HEOpraHU4eCKOM
xuMmuu B 11 Kiacce ocyliecTBisieTcsl 4Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK W IIOHATHUM, SBIAIOIIMXCS CUCTEMHBIMHM Ul OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.



OOmmue ecTecTBEHHO-HAy4YHBIC TOHATHS: HAy4YHBIM (akT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KIIaCCU(PUKAIIHS, IEPUOANIHOCTD, HAOIIOICHUE, SKCTICPUMEHT,
MO/JICIUPOBaHUE, U3MEPEHUE, SIBJICHUE.

du3uKa: MaTepusi, SHEPrus, macca, aroM, dBJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOMN, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIEeTUYECKUHA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSHUE BEIIEeCTBa, (PU3WYECKUE BEIMYMHBI M CAWHHIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, opraHusm, sKocrucTema, omocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIE IOPOJIbI, IOJE3HBIE HCKOMAeMbIe, TOILINBO,
PECYPCHL.

TexHoNorus:: XUMHYECKasi MPOMBIIIJICHHOCTh, METAJUIyprusi, IPOU3BOICTBO
CTPOUTENIBHBIX  MaTEpUAJIOB, CEJIbCKOXO3SMCTBEHHOE  IPOU3BOJICTBO,  IHIIEBAs
MPOMBIILJIEHHOCTb, dbapMmarieBTHUYECKAS MPOMBIILICHHOCTb, MPOU3BOJICTBO
KOCMETHYECKHX  MPENnapaTroB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHUaJoOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VYJIbTATBI OCBOEHHUS [TPOI'PAMMEI 110 XMUMHWN HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIIEI' O OGPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K  pe3yjibTaTaM  OCBOCHHUS
oOyJarmuMucS MporpaMM  cpeaHero  oOmiero  oOpa3oBaHus  (JTUYHOCTHBIM,
MeTanpeIMETHBIM U TIpeAMeTHbIM). HayuHo-MeToInueckoil OCHOBOM AJisl pa3paboTKU
MJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHUS MPOrpamMM CpeaHero oOiero oOpa3oBaHUs
ABJISIETCA CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMeTa « XUMHUs Ha YPOBHE CPEHETO OOIIero
00pa30BaHuUsl BBIICIICHBI CIAEAYIONIUE COCTABIIAIONIUE:

OCO3HAHHUE OOYYAIOIIMMUCA POCCHUMCKOW TPaXJAHCKOM HJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIMY1E MOTHUBAIMH K O0YyUECHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JHUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAMILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh W CIIOCOOHOCTH OOYy4YaroOlIUMXCsS PYKOBOJCTBOBAThCS B CBOEH
NEATEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH  EJTOCTHOM
CHUCTEME XMMHUYECKOTO 00pa30BaHNUS;



HaJIMYue MPaBOCO3HAHUS IKOJIOTUUECKON KyIbTypbl U CHOCOOHOCTH CTaBUTh LIETU
U CTPOUTH KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YABTATHI OCBOCHHUS MIPEAMETa « XUMUSD) JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCIHUTATEIbHOW ACATEILHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKHUMH,
COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU U HJI€allaMU POCCUICKOTO
TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMHI B OOIIECTBE HOPMAaMH U TIpaBUJIaMU TTOBE/ICHHUSI,
CITIOCOOCTBYIOIIMMH TpPOIeccaM CaMOIIO3HAHHUS, CaMOPAa3BUTHS M HPABCTBEHHOIO
CTAHOBJICHHS JIMYHOCTH O0YJarOITUXCA.

JIMYHOCTHBIE  pe3yibTaThl  OCBOEHHUS  mOpeaMeTra  «XUMHUS»  OTPaKaroT
c(hOPMHUPOBAHHOCTh  OMNbITA TO3HABATEILHONM W  MPAKTHYECKOW JIEATEIbHOCTH
0o0ydJaronmmxcsi Mo peanu3aldyd MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUSI OOYYarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS O COIUAJIBHBIX HOPMax U MpaBUJiaX MEKJIMYHOCTHBIX OTHOIICHUHN
B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATENIPHOCTH IPH CO3JaHUU y4EOHBIX
MPOEKTOB, PEIICHUU Y4YE€OHBIX M IMO3HABATENIBHBIX 3aJ1ay, BBIOJHEHUU XHUMHUYECKHUX
HKCTIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MMPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyMEHTBI
JIPYTUX TIPU aHAJIU3€ Pa3IUIHBIX BHIOB YUCOHOM ACATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO  OTHOIIEGHMS K HMCTOPUYECKOMY M  HAy4YHOMY HACJIEIUIO
OTE€YECTBECHHON XUMMHHU,

YBOKCHHS K IIPOIECCY TBOpYECTBA B 0OJIACTH TEOPHUHM W MPAKTUYECKOTO
MPUMEHEHUS XMMHU, OCO3HAHUS TOro, YTO JIOCTHKEHHS HAyKU €CTh pe3ysbTar
JUTUTEIBHBIX HAOII0IEHUM, KPOTIOTIMBBIX IKCTIEPUMEHTATIBHBIX MTOMCKOB, MTOCTOSTHHOTO
Tpya YYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHUBOB B TMOJIYYEHHHM U TOCJICAYIOIIEM aHAJIU3e
HH(pOpMaINK O MEPEIOBHIX JOCTIKCHUSAX COBPEMEHHON OTCUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHWBATh CHUTYAIlMH, CBSI3aHHBIC C XMMHUYECKUMH SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTH;



TOTOBHOCTH OIIEHUBATh CBOE TMOBEJIEHHE U TMOCTYNKH CBOMX TOBapHILEH C
MO3UIIMIA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEJACTBUI 3THUX
MIOCTYTIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHMUMAaHUS  IIEHHOCTEW  3J0poBoro W  Oe3omacHOro oOpasza  JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (u3ndeckoMy U
MICUXUYECKOMY 370pPOBBIO;

cOONIO/IeHUsT TpaBui Oe30macHOro OOpallleHus ¢ BellecTBaMu B OBITY,
MIOBCEIHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUS IEHHOCTU MPaBWI UHAUBUIYAIHHOTO U KOJUIEKTUBHOTO OE€30IM1acCHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TOCJHEACTBUN W HENPUITHS BPEIHBIX NpUBBIUEK (yMOTpeOieHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BaTENbCKON
JEATEeIIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JIESITEIHHOCTH;

YCTAHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTHUYECKUX 3aJlad COIMAIbHOMN
HaIpaBJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3Y4YEHUIO mnpodeccuil pa3auyHOTO pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEMETHBIX 3HAHUHN 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATBLHON TpacKTOpHH 00pa30BaHMsI,
Oynymei mpodeccun W peanu3anud COOCTBEHHBIX >KH3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWUMHUHM, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I11eTIeCO00pPa3HOTO OTHOIIEHUS K TMPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3EMIIE;

MOHMMAaHUSl TJ00AJIbHOTO  XapakTepa HJKOJIOTUYECKUX TMpoOJsieM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPE/IbI;

OCO3HAHMS HEOOXOAMMOCTH HWCIIOJIb30BAHUSI JTOCTHKEHUN XUMUU JJIs PEIICHUs
BOIIPOCOB PAIMOHAIBHOTO MIPUPOIONIOIB30BAHUS;

AKTUBHOTO HEIPUATUSA AEUCTBUN, IMPUHOCAIIIUX BpPEd OKPYKAIOLIEW ITPUPOLHOMU
cpede, yMEHHUsS MPOTHO3UPOBATH HEOIArOMPHUATHBIC HSKOJOTHYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUU U MPENOTBPALIATh HX;

HaJW4yusi Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, 3KOJOTHYECKOU KYJIbTYPHI,
ONBITA NESITEIBHOCTH KOJOTHMYECKON HANpaBJI€HHOCTHU, YMEHHSI PYKOBOJCTBOBATHCS



UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO MPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUA CHICIM(PUKU XUMUHN KaK HayKd, OCO3HaHHs €€ posii B (POpMHUpPOBAHUH
pallMOHANILHOTO HAYYHOTO MBIILIEHUS, CO3[JaHUU 1EJOCTHOTO TMpEACTaBiIeHUsT 00
OKpY>KalOlllEM MHUpPE KaK O €JUHCTBE MPUPOABbI U YEIOBEKA, B MO3HAHUM HPHUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUuU IPOo0IeM COXpAHEHHS PUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XMMHHU IS COBPEMEHHOM LMBUIU3ALUU: B
e€ TYMaHHCTHYECKOW HAIpaBJICHHOCTH M BAXXHOW POJIM B CO3aHUU HOBOW Oa3bl
MaTepuaIbHONW KYJIbTYpbl, PEIICHUU TJI00aNbHBIX MPOOJIEM YCTOMYMBOIO PpPa3BUTHS
YeJI0BEYEeCTBA —  CBIPbEBOM, DJHEPreTUYECKOM, IMINEBOM U DKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIEYEHUH YCJIOBHI YCHEIIHOTO TpyJa H
HKOJIOTUYECKH KOM(DOPTHOM KU3HH KAXKIOT0 WIEHA 00IECTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IOHHMAaHUs CYIIHOCTH METOJOB ITO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIONb30BaTh IOJIy4aeMble
3HAHUA Ul aHaIM3a U OOBSCHEHUS SIBICHUN OKPY>KAIOIIEr0 MUpa U MPOUCXOASIINX B
HEM H3MEHEHUHM, yMEHHs JelaTb OOOCHOBAHHBIE 3aKIIOUEHUS HA OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCSA JAHHBIX C LENbI0 MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCHOJIb30BaTh XUMHUECKUE 3HAHUS I PELICHUS
npo6JieM B PEaNIbHBIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATEIIbCKOMN AESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO,
K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUM MO XMMHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3MuHbIX cdepax NpodeccuoHaTbLHOM
NEATEIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yJbTaTbl OCBOCHMSI Y4YEOHOro MpeaMeTra «XuMHus» Ha
YPOBHE CpEeIHEro 001Iero 00pa3oBaHus BKIOYALOT:

3HAYMMBIE TUTSt dbopmHpoBaHUs MHPOBO33PEHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlleHayYHble TMOHATHS, OTPaXKAIOIIUe
HEJIOCTHOCTh HAYYHOW KapTHMHBI MHpa M chnenupuKy METOAOB MO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPIHsl, SBICHUE,
npolecc, cucTema, HayyHbIl (hakT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);



YHUBEpCAIbHBbIC ydeOHbIE NeWCTBHs (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC,
pETYISATUBHEIE), oOecrnieunBarone GopMupoBaHre (QYHKIIMOHATHLHOW TPaMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIUU 00yYarOITUXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HMCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHEC 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS B MO3HABATEIHLHOMN
Y COLIMAIbHOM MPAKTHUKE.

MertanpeaMeTHble  pe3yJIbTaThl  OTPAKAIOT  OBJAJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU A€ICTBUSIMM:

1) 0a30BbIe JIOrHYeCcKHUe IeMCTBUS:

CaMOCTOATENEHO (DOPMYTUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeAesiATh IEeIu JACATCIBHOCTH, 3ajJaBasi IapaMeTpbl W KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMU IEJISIMU;

UCIIOJB30BaTh IPU OCBOEHUU 3HAHUW MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTepHbIE NPU3HAKKA TOHATUM M YCTAaHABJIMBAaTh HX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHATHS JUIi OOBSICHEHHUS OTACIBHBIX (DAKTOB W
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU Ui KIACCU(PUKAIIUU BEUIECTB U XUMHUYECKUX
peaKuui;

YCTaHaBJIMUBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXK/Ty U3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYCCKHE PACCYKICHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, 10 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTHM W IPOTHUBOPEUMUS B PACCMATPUBAEMBIX SBJICHUSIX,
GbopMyIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHSThL B TIPOIECCE TIO3HAHUS, HCIOJIb3yeMble B XUMUHU CHUMBOJHAYECKUE
(3HAaKOBBIC) MOJICNH, TPEOOPaA3OBBIBATh MOACIBHBIC IMPEACTABICHUS — XUMHYCCKUM
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUYECKas (GopMya, ypaBHCHHE XUMHYCCKON PEaKIIUMH —
NpU  PEIICHUU Y4eOHBIX TO03HABATEIBHBIX M MPAKTUYECKUX 3a7ad, NPUMEHSThH
Ha3BaHHbIC MOJICIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIeA0BATEIbCKIE eiiCTBHSL:

BJIaJICTh OCHOBAMM METOJOB HAyYHOTO TO3HAHMUS BEIIECTB M XHUMHYECKUX
peaKLnii;

dbopmMyIUpoBaTh 1EIM U 3aJa4yd UCCIEIOBAHUSI, MCIOJIb30BAaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(HhOpMYyITHPOBAaHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIS (POPMHUPOBAHUS THUIIOTE3BI IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;



BJIAJETh  HABbIKAMH  CAMOCTOSITENIBHOTO  IUIAHUPOBAaHUS W MPOBEACHUS
YUYEHHUYECKUX H3KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAOIIOAATH 3a XOJIO0M
polecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro  pe3ysbrar, (HOpMyIHpOBaTh
00001IIEHNsT U BBIBOJBl OTHOCUTENIBHO JOCTOBEPHOCTH pE3YJIBTATOB MCCIIEI0BaHUS,
COCTaBJISITH OOOCHOBAHHBIA OTYET O MPOJCIIAHHON PaboTe;

npuoOpeTaTh  ONBIT ~ YYEHHYECKOM  HCCIEAOBATENIbCKOM W NMPOEKTHOMN
JESATEIbHOCTH, MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METO/IOB ITO3HAHHS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HMH(OpMAaLUU (HAyYHO-TIOMYJIApHAs
JUTEpATYypa XUMUYECKOTO COJIEp KaHMs, CIIPaBOYHbIE NOcoOus, pecypcbl MHTEpHETa),
aHaAJIM3UPOBaTh MH(OPMALIUIO PA3IUYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;

(bOopMyIMpPOBATH 3aIIPOCH] U NPUMEHSATH PA3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpE
uH(popMaIuu, He0OX0IMMOM 1JIs1 BBINIOJIHEHUS YY€OHBIX 337a4 ONpeIeIEHHOrO THUIIA,;

npuoOpeTaTh  OMNBIT  KCHOJNb30BaHUA  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpencTaBiIeHUs] UHPOpMAaIUU
(cxemsl, rpauKu, TUarpaMmbl, TaOJIULIBI, PUCYHKH U JPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3bIK B Ka4€CTBE CPEJCTBA MPU pabOTe ¢ XUMUUYECKOU
uHbopMalei: IPUMEHATh MEXIPEIMETHbIE (PU3NIECKUE U MATEMAaTUYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEICTBA
HarJIsiAHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BOIPOCHI MO CYLIECTBY OOCYXJAaeMOH TeMbl B XOJ€ JUaJIOTa W/WUIH
JUCKYCCHUM, BBICKa3blBaTh HAEH, (GOPMYJIUPOBATH CBOM MPEIJIOKEHHUS OTHOCUTEIIBHO
BBITIOJTHEH NS NIPEIJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAMEN PE3YJIBTATOB II03HABATEIBHOW JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM NPH BBINOJIHEHUHU
XUMHUYECKOTO SKCIIEPUMEHTA, MPaKTUYECKOW paboOThl IO HCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, pea3allid yueOHOro MpoeKTa U (pOpMYyTUPOBATH BHIBOJBI IO
pesysibTaraM IPOBEAEHHBIX MCCIEAOBAHUN IMYTEM COIJIACOBAHUS IIO3ULUH B XOZE
00CyXIeHUs] 1 0OMEHa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMU ACHCTBUAMM:

CaMOCTOATEJBHO IUJIAHUPOBaTh M OCYILIECTBIATH CBOI  ITO3HABATEJIbHYIO
NEeATEIbHOCTh, OINpeAeNsiss €€ Leld M 3aJadd, KOHTPOJUpOBaTb M IO Mepe
HEOOXOJMMOCTA  KOPPEKTUPOBATh  MpelaraéMblid  alroOpuT™M  JEWCTBUM  mpu



BHITIOJIHGHUM yYE€OHBIX W HWCCIEAOBATENbCKUX  3a/Jad, BbIOMpaTh HamOoJee
3¢ (HEKTUBHBIN CIOCO0 MX PEIICHUS C YIETOM MMOTYYSHUS HOBBIX 3HAHHWH O BEIIECTBAX U
XUMHYECKUX PEAKIIUX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIHHOCTH HAa OCHOBE CaMOaHaln3a
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XUMUUECKON COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpA, POJIM XHMMHM B T[IO3HAHUU SBJICHUN MPUPOIBI, B
(OpMHUPOBAHNUN MBIIIIEHUS U KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAIBHON I'PaMOTHOCTH,
HEOOXOIMMOW JUIsl pelIeHUs] MPAaKTUYECKHX 3a/ad U HKOJOTMYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3[I0POBbIO Y IPUPOJIHOM CPEJIE;

BJIAZICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATal0IIME TOHATUS (XMMHYECKUHM 3JIEMEHT, aTOM, 3JIEKTPOHHas 000JI0uKa
aToMa, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, XHWMHUYECKas CBS3b,
CTpYKTypHasi QopMyna (pa3BEpHYTass W COKpall€HHas), MOJb, MOJISIpHas Macca,
MOJISIPHBIN O0BEM, YIIEPOIHBIN CKENEeT, PyHKIMOHAIbHAS IPyIIa, paJuKal, U30Mepus,
U30MEpBl, TOMOJIOTHYECKHMH  ps, TOMOJIOTM, YIJIEBOAOPOABI, KHUCIOPOX U
a30TCOJEpKAIUE  COEIMHEHMS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHbIE ~ COCAMHEHMS); TEOPUHM M  3aKOHBl (TEOpUS  CTPOCHMS
oprannueckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUWA S3bIK XHWMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXallhe B OCHOBE IMOHMMAaHHSI NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIICHHU,
(dakTosOrUYeCKUe CBEJEHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUHM U O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEMIIMX OPraHUYeCKHX BEIIECTB B OBITY M MPaKTUYECKOH
NesATEIbHOCTH YEJIO0BEKa,;

c()OPMHPOBAHHOCTh YMEHUH BBIABIATh XapaKTEPHbIE MPU3HAKK TOHSITHIM,
YCTaHaBJIMBAaTh MX B3aHMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS MNpU
ONMCaHUM COCTaBa, CTPOCHHUSI U NPEBPALLIEHUI OPraHUYECKUX COECIUHEHUM;

cOPMHPOBAHHOCTh YMEHHUH MCIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJMKY JJis
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€HHOM) (hopmys
OpPraHUYECKHUX BEUIECTB M YPABHEHHH XUMUYECKHX PEAKUUN, U3rOTABIMBATH MOJEIU
MOJIEKYJ] ~OpPraHMYECKMX BEHIECTB JUISl WJUIFOCTPALMM MX XHMHYECKOIro U
IPOCTPAHCTBEHHOI'O CTPOCHHS],;



chOpPMHPOBAHHOCTh YMEHHHM YCTaHABIMBATH MPUHAMICKHOCTh H3yUEHHBIX
OpPraHMYECKUX BEILECTB MO UX COCTaBY M CTPOCHHUIO K OMPEACIEHHOMY KiacCy/Tpymie
COCNMHEHUM  (YTrIeBOAOPOMbI, KHUCIOPOA U  a30TCOAEpKAUIUE  COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI), JaBaTh MM Ha3BaHUA IO CHUCTEMaTUYECKON
HomeHknatype (IUPAC), a Takxe NpUBOOUTH TPUBHAIBHBIE HA3BAHMS OTIECIbHBIX
OPraHUYECKUX BEIIECTB (3TUJIEH, MPONWIEH, ALETHIEH, 3TUIEHIJIMKOJb, TJIMIEPHUH,
dbenon, Qopmanbaerua, aneTaibIeTHi, MypaBbUHAs KHUCJIOTa, YKCyCHasi KHCIIOTa,
OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KUCIIOTA, TJII0K03a, PPYKTO3a, Kpaxmal, IeJUTI0I103a,
TJIUIMH);

cOPMHPOBAHHOCT, YMEHHUS OMNPEIEISITh BHABl XHMHUYECKOW CBSI3HM B
OpraHUYECKUX COCAMHEHUAX (OIMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh YMEHHUSI TMPUMEHSATh TIOJIOKEHHUS TEOPUM  CTPOCHUS
oprannueckux BeuiecTB A. M. BytnepoBa s 0OBsSCHEHHUS 3aBHUCHUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKHX
BeIECTB (METaH, 9TaH, STUJICH, MPONUJICH, alleTHIIeH, OyTaaueH-1,3, MeTui0yTaaueH-
1,3, OeH30Jl, METAaHOJ, STaHOJ, STUJICHTIUKOIb, TIUIEPUH, (EHOJI, aleTaabICeTu/l,
MypaBbUHasi M YKCYCHas KHCIJIOTBI, TJIFOKO3a, KpaxMmaj, LEJUII0I03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXAY HUMU YpPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh MCTOYHUKU YTIIEBOJOPOTHOTO
CHIpbs (HE(PTh, MPUPOJHBIA Ta3, yroyib), CIOCOOBl MX MEePepabOTKU M MPAKTUUYECKOE
IpUMEHEHUE NPOAYKTOB MepepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUH TMPOBOAUTH  BBIUYMCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM TPOJIYKTa
peakuuu MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 MCXOIHBIX BEILECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJAX
HAay4YHOTO TMO3HAHUS, UCTOJIb3YEMbIX B XUMHUU MPU U3YYEHUU BEIIECTB U XUMHUYECKUX
sBJIeHU (HaOMOeHNe, U3MEpEHHe, HKCIEPUMEHT, MOJAEIUPOBAaHUE), UCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS JJIA MPUHATHS PEUICHU B KOHKPETHBIX KU3HEHHBIX
CUTYAaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOJATh MpaBUjIa TOJH30BAHUS XUMHUECKOM
nocyJI0M u JabopaTopHBIM O00O0pYyIOBaHHMEM, a TaKKe IMpaBuja OOpaIlleHus C
BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU TI0 BBHIMOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTBITOB;



C(OPMUPOBAHHOCTh ~YMEHUW IUIAHUPOBATb M BBINOJHATH  XUMHUYECKHIA
HKCIIEPUMEHT (MPEBpPALIEHUSI OPraHUYECKUX BEIIECTB NPH HArpeBaHUM, MOJYyYEHHE
TWICHA U W3Y4YEHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKLNUN OPraHMYECKUX BELIECTB,
JieHaTypanus OEJIKOB MpU HArpeBaHWM, LIBETHbIE pEaKLUUU OEJIKOB) B COOTBETCTBHUHU C
IpaBUJIaMU TEXHUKH O€30MacHOCTH MpHU OOpallleHuH C BEIECTBAMHU U J1a00paTOPHBIM
o0opy/lOBaHUEM, TPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (opme
3aliCH YPaBHEHUI COOTBETCTBYIOIIMX peakUuil U (JOpMYyJIHPOBaTh BBIBOJIbI HA OCHOBE
ITUX PE3YNbTATOB;

C()OPMUPOBAHHOCTb ~ YMEHUHW  KPUTUYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
uHbOpMAIIMIO, TOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEICTBa MacCOBOM
uHpopMmaiuu, IHTepHET U ApyTuX);

c(OpMUPOBAHHOCTb YMEHHUU co0o1aTh npaBuia 9KOJIOTUYECKU
1eJ1eCO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOH JAEATEIbHOCTU B LEISAX COXPaHEHUS
CBOETO 3/I0POBbA M OKpYKAIOWIEW NPUPOJHOM Cpelpl, OCO3HAaBATh ONACHOCTH
BO3JICMCTBUS HA KUBBIE OPTaHU3MbI ONIPEACIEHHBIX OPTAHUYECKUX BEIIECTB, TOHUMAs
cmpicn  mokazarens [IJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIIEHUS U
IIPENOTBPALICHUS UX BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul OOYyYaroIIMXCS C OTPAaHMYEHHBIMM BO3MOXHOCTSMHU 3J0pPOBBSI: YMEHUE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJIaX IIO3HAHHUSI BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIIENIBIX U CIa0O0BUIAIIMX OOY4YarOIIMXCs: YMEHHUE HUCIIONIb30BaTh PelbepHO-
TOYEUHYIO cucTeMy o0o3HaueHut JI. bpaiins ais 3anucu xumMudeckux Gopmyi.

11 KVIACC

[IpenMeTHbIe pe3yabTaThl OCBOSHUSI Kypca «OO0mas U HeopraHUYecKas XUMUsDH)
OTpaXaroT:

c(hOPMUPOBAHHOCTh  TIPEJICTABICHUM: 0 XAMUYECKOU COCTAaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, POJU XMMHUU B TO3HAHUM SIBJICHUU MPUPOJIbI, B
(GhOpMUPOBAHUM MBIIIICHHUS U KYJIbTYPhI JIMYHOCTH, €€ (YHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOIMMON [IJIsi PEHICHUS MPAKTUYECKUX 3aJady U DKOJOTMYECKH OOOCHOBAHHOIO
OTHOUIIECHHS K CBOEMY 3J0POBBIO U ITPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUMH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATraloIInue IMOHATHS (XMMHUYECKHHA JJIEMEHT, aToM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METaJUIMuecKas, BOJOPOAHAs), KPHUCTA/UIMUECKas penieTka,
TUMBl ~ XHMHYECKUX  peakluil,  pacTBOp, 3JICKTPOJIUTHI, HE3JIEKTPOJIUTHI,



JNEKTPOJUTHYECKAS  JUCCOLMALMS,  OKHCIMTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XHWMHYECKOE paBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU HCconMannu, nepuoanueckui 3akon . M. MenneneeBa, 3aKkoH
COXPaHEHMsI MacChbl BELIECTB, 3aKOH COXPAaHEHUs W IPEBPALCHUS DHEPIrUU IIpU
XUMHUYECKUX  PEaKIMsiX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI  S3BIK  XUMUH,
MHPOBO33PEHYECKME 3HAHMS, JIEKAINIME B OCHOBE IMOHUMAHUS IPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SBJIICHHUM, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHHMH M O€30MacHOM HCIOJIb30BAHUM BAKHEUIIMX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM I€SITEIbHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh yMEHHUHN BBIABISATH XapaKTEPHBIC IMPU3HAKU TIOHITHM,
YCTaHABIIMBAaTh WX B3aHUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIUE TIOHSTHS TPH
OIIMCAHUY HEOPTaHUYECKUX BEILLIECTB U UX IPEBPALLCHUM;

chOpMHPOBAHHOCTh YMEHHUH MCIHOJIb30BaTh XHMHUYECKYI) CHUMBOJMKY s
cocTaBlieHHs (POPMyIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUM, CUCTEMATHUYECKYIO
HoMenknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX HEOPraHUYECKHUX
BelllecTB (yrapHbId ra3, YrieKUCIbIM Tra3, amMMuak, ramcéHas HM3BECTh, HeramiéHas
U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh, YMEHHUU OINpEACNsITh BAJICHTHOCTb W CTENEHb OKHUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCJAMHEHMSIX PA3JIMYHOTO COCTABA, BUJ XUMUYECKOW CBS3U
(KoBaJIeHTHasi, WOHHAs, METaJUIMuecKasi, BOJOPOJHAs) B COCAUHEHUSIX, THII
KPUCTAJUIMUECKON PEIIETKA KOHKPETHOTO BEIIECTBA (aATOMHAs, MOJICKYJIIpHAsi, HIOHHA,
MeTaJUInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX COCTMHEHUM;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABJIMBATH MPUHAJJICKHOCTh HEOPTAaHUYECKUX
BEILIECTB MO WX COCTAaBYy K OMNpeAeiIEHHOMY KiacCy/Tpynre coeAuHEHU (TpocThie
BEIIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUIbl, OCHOBAaHMS, KHUCIOTHI, amM(pOTEPHBIC
THIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICH Mepuoanueckoro 3akoHa [l. .
MengeneeBa M JEMOHCTPUPOBATh €ro CHCTEMATHU3UPYIONIYI0, OOBICHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX »dieMeHTOB 1—4 mnepuonoB Ileproanyeckoil CHCTEMBI XUMHUYECKUX
anemeHToB J[. V1. MeneneeBa, UCIONb3ys MOHATHS «S-, P-, 0-3J€KTPOHHbBIC OpOUTAIIHY,
«QHEPreTUYECKHue YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XAMUYECKUX DJIEMEHTOB U MX COCAWHEHUM IO IepuonaM U rpynnam llepuonndeckon
CUCTEMbI XUMHYECKHUX 3JIeMeHTOB /. 1. MeHnpeneena;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIHNE XUMUUYECKHE
CBOMCTBA  HEOPraHWYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAAThH



CYIIECTBOBAHNE TEHETUYECKON CBSI3M MEXKJYy HEOPTraHWYECKUMH BEIECTBAMH C
MTOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

chOpMHPOBAHHOCTh YMEHHUS KJIacCU(UUUPOBATH XUMHUYECKHE pEAKIUH IO
pa3IMYHBIM TMpHU3HAKAM (YHUCIYy W COCTaBy pEarupyrouux BeIIeCTB, TEIJIOBOMY
ah(dexTy peakuu, U3MEHCHHIO CTCMCHEW OKHCICHUS JJIEMEHTOB, OOpaTUMOCTHU
peaklny, yYaCTUIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUHN COCTABIISTh YPABHEHUS PEAKIIUN Pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YPAaBHEHUS PEAKIMl MOHHOTO OOMEHa, YUYMTHIBAsl YCJIOBHS,
IPU KOTOPBIX ATH PEaKIUU UAYT A0 KOHIIA;

chOPMHPOBAHHOCT,  YMEHHA  TPOBOJUTH  PEAKIUHU,  IOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAB PA3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHHIM
MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHUW  pacKpbIBaTh  CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIHI MOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OallaHca 3TUX
peaKuui;

c(OpPMHPOBAHHOCTh YMEHHHA OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHUMHUYECKOMN
peakiMu OT Pa3InYHBIX (PaKTOPOB; XapaKTep CMEIICHHS XUMUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHeIHero Bo3aeicTus (npunnu Jle arense);

c(OpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh XUMHUECKHE MPOIIECCHI, JIEKAIIUE
B OCHOBE TMPOMBIIIICHHOTO TIOJNyYEHHUsI CEPHOM KHCIOThI, aMMHakKa, a TaKxKe
c(hOpMUPOBAHHOCTH MPECTaBICHUN 00 OOIIMX HAYYHBIX MPUHIIUIIAX U SKOJOTUYECKUX
mpo0emMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJUTH BHIYUCICHHUS C UCIIOIH30BAHUEM MOHSATHUS
«MaccoBasi 0N BeEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B IMpH
XUMHUYECKUX PEaKIUsiX, Macchl BeIIecTBAa WM 00bEMa Ta3oB 1O H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIH O0BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3(dQerra peakunuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUN COONIOJaTh MpaBUjia IOJH30BAHUS XUMHUYECKOMN
nocyiol W JabOpaTOpHBIM O0OpYJOBaHMEM, a TaKXke TMpaBuia oOOpalleHus ¢
BEI[ECTBAMH B COOTBETCTBHMM C HWHCTPYKIMSMHU II0 BBHIMOJHEHUIO JIa0OPATOPHBIX
XUMUYECKUX OIBITOB;

COPMHPOBAHHOCTh YMEHWUW TUIAHUPOBATh W BBIMOJHATH  XUMHUYCCKHH
OKCMIEPUMEHT (paslioKeHUE TMEpPOKCHAa BOJIOPOAAa B TPUCYTCTBHM KaTajlu3aTopa,
oTpeie]ICHUE CPENlbl PacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO HHIUKATOPA,
BIIUSIHUC PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIINU, PEaKIud MOHHOTO
oOMeHa, Ka4yeCTBEHHBIE peakluu Ha Ccyiabdar-, xkapOboHaT- W XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE HKCIEPUMEHTAJIbHBIX 3adad 1Mo TemMaMm «MeTamisy |



«Hemerannen») B COOTBETCTBUU C MPaBUJIaMU TEXHUKU 0€30MaCHOCTH MPHU OOpalieHuu
C BemecTBaMH U J1a0OpaTOPHBIM O0OOPYIOBaHHEM, MPEACTABIATh PE3yIbTAaThI
XMUMUYECKOTO dKCIIepUMEeHTa B (hOpMeE 3alrCH YpaBHEHUI COOTBETCTBYIOIINX PEaKIIHii
¥ GOpPMYIHUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh ~ YMEHHUW  KPUTUYECKHM  aHAJU3UPOBATh  XUMHYECKYIO
uHbOpMAIIMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIu, THTepHeT U Ipyrux);

c(OpPMHPOBAHHOCTD yMEHUH’ coOoaaTh npaBuiIa HKOJIOTUYECKU
11eJ1ecO00pa3HOro MOBEACHHS B OBITY U TPYIOBOU ACSATEIBHOCTH B LENISIX COXpAaHEHHUS
CBOETO 3JI0POBbS U OKpY’Kalolled NpUPOAHON cpenbl, OCO3HaBaThb OMNACHOCTb
BO3JICHCTBUSI HA JKUBBIE OpPTraHU3Mbl ONPEIEIEHHBIX BELIECTB, IMOHUMAs CMBICH
noka3zatens [1JIK, moscHATh Ha mpuMepax cocoObl YMEHbBIIEHUS U MPEIOTBPALCHUS
UX BPEAHOI0 BO3/CICTBUS Ha OpraHU3M YEJIOBEKa;

JUIE  OOYyYaromMXCsi C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: yYMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX TIIO3HAHWS BEIIECTB H
XUMHYECKUX SIBJICHU;

JUISL CIIENIBIX U CIa0O0BUISAIMIMX OOY4YarOIIMXCs: YMEHHUE HUCIIOJIb30BaTh pelbehHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins 1 3anucu XuMudeckux GopmMyil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nmudpossbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. bytneposa
Htoro no paznemny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YrIeBOAOPOABI — aTKAHBI 2
29 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 5 1
AJKaMEHBI, ATKUHBI
2.3 ApoMaTn4ecKue yriieBoa0pOIbl 2
24 [IpupoaHbIe HCTOYHHUKH YTIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazueny 13
Paznen 3. Kuciopoacoaepaaimme opranndeckue coeuHeHUst
3.1 Cruptel. @enon 3
3.9 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrireBos! 3 1




Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
sneMenToB /. 1. MenneneeBa
12 Ctpoenue BeniectBa. MHorooopasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITuU 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 MeTtais 6
2.2 Hemerasr 9 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m Tema ypoka Aara wpposLIe
Bcero U3y4eHust o0pa3oBaTtejibHbIE
pecypcsl
1 [IpenMet oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUs OpraHUYECKUX
2 coenuHenuii A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOKECHUS
[IpencraBnenue o kinaccupuxanuu
3 opraHuueckux BemiecTs. Homenkiarypa 1
(cucremaTtnyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MertaH u 3TaH — OpoCTeIIe 1
MIPEICTABUTENN AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTWIICH U TIPOMMIIEH — MPOCTEHIINe 1
MIPEICTABUTENH AJTKEHOB
3 [TpakTrueckas padota Ne 1. «Ilonyyenue 1
ATUJICHA ¥ H3YYCHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTwioyTaauen-1,3. [Tomydaenne 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKHMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

1 Beruncnenus no ypaBHeHHIO XUMHUYECKON
peakuun

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
IPUHAJISKAINX K Pa3IMYHbIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHEIN ra3 U MOMyTHBIE HEDTIHBIE
ra3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE OIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBs3b

18 MHoOroaTOMHBbIE CIIUPTHI: ATUIECHTIIUKOJIb U
TJIMLEPUH

19 @deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpreruasl: GopManbIaeTua U
aneTanpaerul. AleToH

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX
KHCJIOT

24 MBpbl1a Kak COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnoxHnble 3(QUpBHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
3¢upoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIS.

27 Baxneiimme npeacTaBuTeNnu: IHOK03a,
bpyxTO3a, caxapo3a

28 Kpaxmai u 1memirono3a Kak mpupoIHbIe
TIOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarine opraHnuecKue
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIMH
AMUHOKHUCIOTHI Kak aM(pOTepHbIe

31 OpraHUYECKHUE COECAUHEHUS, UX
Ouonoruveckoe 3HayeHue. [lentuabt

39 benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a




BBICOKOMOIJICKYJIAPHBIX COGﬂHHCHHﬁ.
HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

Jara
HU3yUYeHH s

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

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

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX DJIEMEHTOB U X COETUHEHUHN 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M1. Menieneesa B
Pa3BUTHH HAYKU

Crpoenue BeriecTBa. XMMUYECKas CBS3b, €€
BU/JIbI; MEXaHU3MBbl 00pa30BaHUS KOBAJIEHTHOM
cBsA3u. BogoponHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenp okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsTHe 0 AUCTIEPCHBIX cucTeMax. VIcTHHHBIC
U KOJUIOMJIHBIC PaCTBOPBI. MaccoBast 10Jis
BEILIECTBA B PACTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUIeCKuX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakuu. OOpaTuMble peakLuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLINM»

11

DekTponuTHYeckas aucconuanus. [lonarue
0 BoJiopoiHOM Tokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTaHUUYECKUX BEILECTB

12

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[TonsiTHE 006 371€KTpOIM3€e pacIiiaBOB U
pacTBOPOB coJiei

13

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHN»

14

Mertamibl, ux nosnoxenue B [leprnoanueckoit
cUcTeMe XUMUYecKux aieMentoB [1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pu3nYecKue CBOMCTBa
METaJIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiT
HANPSDKEHUN METaJlIoB

16

XHUMHYECKHE CBOMCTBA BaKHEUIIINX METAJIJIOB
(HaTpuWid, KAJIMH, KaJIbIIUA, MarHuu,
TIOMHUHHK ) U UX COCTMHEHUN

17

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COeTUHEHUN

18

XnMHUYecKre CBOMCTBA [IUHKA, JKeJie3a U UX
COEIMHEHUI

19

[IpakTuyeckas padora Ne 2. "Permenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Merams»"

20

HeMeTaJIJII)I, X ITOJIOKCHUEC B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenTtoB J[. 1. MenzaeneeBa u 0COOEHHOCTH
CTPOEHHUSI aTOMOB

21

duznueckre cBOMCTBA HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA TaJION€HOB, CEPHI U UX
COeIMHEHUN

23

XuMHYecKue CBOWCTBa a30Ta, pocdopa u ux
COeIMHEHUN

24

XUMHUUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
UX COCOUHEHUU

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeTMHEHNN

26

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110




teme «Hemeramiey. Beraucnenus mo
YPaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"HemeTtaist"»

28 KonTtponsHas padora no Temam «MeTauibl» U 1
«Hemeraiutb»

29 Heopranudeckue u opraHn4ecKue KUCIOTHI. 1
Heoprannyueckue u opraHndeckue OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIICCTB
Ponp xumuu B 00ecrieueHIN KOOI HUSCKOI,

31 SHEPreTUYeCKO U MUIEBO 0€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIMMX HAYUHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YE€HHUS 1
Ba)XHEUIIINX BEIECTB

33 YenoBek B MHpeE BEIIECTB U MaTepHajIoB

34 XWMHS U 310pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






