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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro  mpeaMera «XUMHS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepauuu Ha nepuon a0 2025 ropay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMHUU, K OMPEICTICHUIO
oOmielt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYarOIIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWIM  KOHIentyaiapHble nonoxenus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIYXUT 3aBEpIIAONIMM ATallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYphl YEJIOBEKa, a TaKXXE AKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHOM cpene. Peanuzyercss xumMuueckoe o0pa3oBaHue
oOyyaroluxcsi Ha YpOBHE CpeJHEero oOmiero o0pa3oBaHUsl CpeCTBaMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMe MO XUMHUHU C YUETOM CHenUu(PUKH HAYKU XUMUHU, €€
3HAQ4YEHUs B MO3HAHUM MPUPOILI U B MATEPUATILHON JKU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIMX 1eJie W TPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 poJib B
COBPEMCHHOM IMBWIM3allMM, B CO3JlaHMM HOBOW 0a3bl MaTepHaTbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHWE PalMOHAIHHOTO
HAy4YHOTO MBIIUIEHUS, B CO3JIaHUE IIEJIOCTHOTO TMPEJACTaBIEHUs 00



OKpYXaloIlleM MHpE KaK O €IMHCTBE IMPUPOJbI M YEJIOBEKa, KOTOpPOE
dbopMupyeTCsT B XMMHUHM HAa OCHOBE IIOHUMAHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMU HAayKaMH, XUMUS
CTajla HEOThEMJIEMOM YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPYJla U KU3HU KaXI0oro wieHa obmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUsI YeEJIOBEYEeCTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, SKOJOITMYECKOW O€30MacHOCTH U
OXpaHbI 310POBbSI.

B cootBeTcTBUM C OOmMIMMH NEISIMU U MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpa3zoBanusi coxaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIi
YPOBEHb M3y4YEHHS) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MUPOBO33PEHYECKUX OPUEHTHUPOB, YCICIIHOTO BKJIIOYEHUS B U3Hb COIMYMa,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3IMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsomuM - npeaMeTa «XUMUSD» SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckast xumus» u «OOIIasi U HeOpraHUYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUU (C BKIFOUCHHEM 3HAHHUUN U3 00IIei
XUMUU) U OpraHudecKoi xumuu. @opMUpoBaHUE JaHHOW CUCTEMbI 3HAHUHN MIPU
M3YYEHUU TIpeAMeTa OO0EeCreYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuveckas XuMus» cHOpMHUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXOJla K H3YyUYCHHUI0 Y4YeOHOTO MaTepuania u O0O0yCJIOBJICEHA
HUCTOPUYECKH OOOCHOBAHHBIM Ppa3BUTHEM 3HAHUW Ha  OMNpPEAeIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BeIIECTBa
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKON TEOPUM CTPOEHUS OPraHUYECKHUX
COCAMHEHUN, a TaKKE€ HAa YPOBHE CTEPEOXMMUUYECKUX U DJIEKTPOHHBIX
NpencTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BEILIECTBAX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COCIUHEHHMA. B Kypce opraHm4eckoil XuMuu
MOJIy4aroT pa3BUTHE C(QOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TIEPBOHAYANBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,



KJIaCCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMHUECKON peakinu.

[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpETUYECKU Matepuall U (PAKTOJOTHUUECKHUE CBEACHUSA O BEIIeCTBaX U
XUMHUYECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi 1 HeopraHmIecKas
XUMUSD» 00YyYarolmuMCcs MPEeIO0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa —
oT 00o00MIIatoEel 10 OOBACHSIONIEH U MPOTrHO3UPYIOLIEH.

Enunas cucrema 3HAaHMM O BaXXKHEHINMX BeIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M NMPUMEHEHUU, & TAKKE O XMMHUUYECKUX pPEaKLHIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMM COJACP)KAHUS, HMCIOUMMU KYJIbTYPOJOTHUECKUNA U
MPUKIIAIHONM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U
XUMUU C JIPYyTUMHU HayKaMH, PacKpbhIBalOT €€ pOJib B TO3HABATEIBLHOU W
IPAKTUYECKOMN JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpollecCy TBOpYECTBA B OOJACTH TEOPHUU M MPAKTUYECKUX MPHUIIOKCHHM
XUMUH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBICTTUBATh HH(MOPMAIIMI0O U TMPUMEHATH €€ IS TOINOJHEHUS 3HAHWM,
pElIECHUsT HHTEJUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B menom coxepikanue ydueOHOTO mpeaMera «XUMHsS» JaHHOTO YPOBHS
M3y4YeHHS]  OpPUEHTHUpOBaHO Ha  ¢GopMuUpoOBaHHME Yy  OOydYarommxcs
MUPOBO33PEHYECKON OCHOBBI JIJIsI MOHUMaHUS (PUIOCOPCKUX HJIEH, TAaKUX KakK:
MaTepuagbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHMyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHUEM, TIO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MyTEM DKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUIN MEKITY
HOBBIMU (PaKTaMU U TEOPETUUECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMUHU
B pEUICHUH OHKOJOTMYECKHMX NpodsieM, a Takxke MpoldjeM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJOTUA H
MaTepUalioB.

B nnanme pemieHuss 3amad  BOCHHMTAaHUS, Pa3BUTHUS W COLMAIM3AIUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMONM MO XUMHUM TOAXOJbI K OIpPEICICHUI0
colepKaHUsi W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX YyUYEOHBIX JACHCTBUM, HMMEIONUX 0a30BOe 3HAYCHUE IS
Pa3UYHBIX BHUJIOB JACSATEIBHOCTU: pEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTkn  WHQOpMAIMU, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OIbITa



MPAKTUYECKOM M HCCIE0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIONIEH BaXKHOE
MECTO B O3HAHUU XUMHUHU.

B mpaktuke mnpenopaBaHus XMMHU Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero oOpa3oBaHus, IpH
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH ILEJNEeH M3y4YeHHUs MpeamMeTa
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM KaKk OOJacTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKON AEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKON TOUKM 3pPEHHSI TaKOU
MOAXOJ K OIpEACNICHUIO LeJied HW3y4YeHUs MNpeaMera SBISETCS BIIOJHE
OTPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMU U3Y4YEHUS IpeamMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opMupoBaHME CHUCTEMbl XUMHUYECKHMX 3HAHUN KaK BaKHEHUIIeH
COCTAaBIIIOIIEH €CTECTBEHHO-HAyYHON KapTHHBI MHUpPa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIC MOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHUE S3bIKa HAyKHU, YCBOCHHWE W TIOHUMAaHUE
CYIIHOCTH JOCTYHHBIX O0OOOIIEHUIA MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (dopmMupoBaHHE U pPa3BUTHE TPEJCTABICHUNA O HAay4YHBIX METOAaxX
MO3HAHUSA BEIIECTB M XHMHYECKUX peakIuil, HEOOXOIUMBIX JIJIst
MpUOOPETEHUSI YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKOU U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YyMEHUH U CIOCOOOB JICSITEIIBHOCTH, CBSI3AHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHUYECKOrO0  JKCIIEPUMEHTA,
cOOJIF0ICHUEM TpaBMI 0€30MacHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsany c¢ »tum, coaepxkaTenbHas XapaKTEpUCTUKA Ieledl W 3aaad
U3Y4YEHHUs TIpeAMETa B MPOrpaMMe MO XMUMHUU YTOUHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanus. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIECH CTENEHU OTAAETCA
NpEeANOUYTeHUE  MPAKTUYECKOW  KOMIIOHEHTE  cojJepkaHus  oOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIAJICIONIET0 HE HA00OpOM 3HaHUW, a (QYHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMU aKTUBHOTO TOJIyUEHUS 3HAHUM
U IPUMEHEHUS UX B PEaIbHOM KU3HU JIJIs PEIICHUS MPAKTUYECKUX 3a7a4.

B cBs3u ¢ ATUM Tipu U3ydYeHUU TpeaMeTa «XUMUS» JOMUHHUPYIOIIEE
3HAYCHHE MPUOOPETAIOT TAKKE IEJN U 33]Ia4H, KaK:



amanrtanus OOydYalolUXCsl K YCJIOBHSIM JWHAMHUYHO DPa3BUBAIOLIEIOCS
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsIX, CBSI3AHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KJIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITIETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOyieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHpopMaIui, HEOOXOMUMBIX JUIsi MPUOOPETEHUsS OMbITa JEATeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UINI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BELIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEay;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIC 3HAHUS 10 XWMHH B COOTBETCTBHU C JKM3HCHHBIMH TOTPEOHOCTSIMH,
MCIIONIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a y4yeOHOW U HAYYHO-TIOMYJSAPHONM HMHPOpPMAlUU XUMHYECKOTO
COJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAaOIIOAATeNbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
MIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcs YyOEeXKIEHHOCTH B TYMaHHCTHYECKOU
HAMPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUS NPHUPOJHOTO PABHOBECHUS, OCO3HAaHUS HEOOXOAUMOCTH
OEepeXHOr0 OTHOILIEHUS K TNPHUpPOJE M CBOEMY 3/0pPOBbIO, a TakKke
MPUOOPETEHUST OTBITA HWCIIOIB30BAHUS TOMYYEHHBIX 3HAHWUW IS TIPUHITHS
IPAMOTHBIX PEIICHUH B CUTYAIIUSX, CBI3aHHBIX C XUMHUYECCKUMU SIBJICHUSIMH.

B yudeOHOM muiaHe cpeaHero oOmiero oopa3oBaHusl MpeaMeT «XUMUS)
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OOG1iee yucao 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUH, Ha 0a30BOM
ypOBHE CpeaHero ooIiero oopa3zoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Heneno).



COILEPKXAHUE OBYUYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnyeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B INOJy4YCHUH HOBBIX BEILECTB U MAaTEPHUANOB. Teopus CTpOEHUs OPTaHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
dbopMynbl OpraHUYecKUX BellecTB. ['omosorus, usomepus. XuMU4ecKasi CBsI3b
B OPraHUYECKHUX COEIMHEHHSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre 0  KjaccM(UKAUUMUM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TpPUBUAIbHBIC
Ha3BaHUS BOKHEHIIMX MIPEACTABUTENEHN KIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIBHBIE METOABI W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHUYeCKHX BEUIECTB M MaTepuajaMy Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IIPU HArpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU psa. MeraH m dTaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKHME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUJICH
— IpOCTEHIINE MPEICTABUTENN ATKEHOB: (DU3UYECKUE U XMMHUYECKUE CBOICTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIApaTallMM, OKUCIEHUS H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Anxanuensl: OytagueH-1,3 u metunOyTanuen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tonyuenue
CUHTETHYECKOTO KaydyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUU ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), TIOJyUCHHE U IPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TaJOr€HHPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE U TNPHUMEHEHHUE.



Tonyon: cocmae, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), noryuenue u npumeHenue. TOKCHUHOCTD
apeHoB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOoaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUYECKHUH, KaTaJuTHYeCKuil), muponus. IIpoaykrsl
nepepaboTku He(dTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH WU B OBITY.
KaMeHHbI1 yroib 1 NpoayKThl €ro nepepaboTKy.

DKCneprUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpaslaMu IIacTMacC, KaydyKOB M PE3HMHBI, KOJJICKIIUU
«Hedpts» u «VYromap», MOAEIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BO/IHBIX, IPOBEJCHUE NPAKTUYECKOHW palboThl: MOJIy4YEHUE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (Macchl, o0BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO W3 MCXOAHBIX BELIECTB WJIH MPOAYKTOB
peakiun).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

IIpenenbHblE OMHOATOMHBIE CIHMPTHI. METAHOJI M 3TaHOJ: CTPOCHHE,
¢usnyeckue U XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOJOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W IJIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOIOaTOMHbIE CUpPTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHOo: CTPOCHHE MOJICKYJbl, (U3NYECKUEe W XUMUUYECKHE CBOMCTBA.
Toxkcuunocts penosna. [Ipumenenue penona.

Anpperunpl U kemowuvi. DPOpMANBIAETHN, AaUETANbAETUI: CTPOECHUE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleNbHbIe KapOOHOBBIE KHUCIOTh. MypaBbUHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npumeHeHue. CTeapuHoBasi U OJIEMHOBASI KUCIOTHI KaK MPEICTABUTENN BBICIIUX



KapOOHOBBIX KHUCJIOT. MpIJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maposnus
cinoxHbiX 3pupoB. Kupel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeduid MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaeHnrne aMMruadHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
o6uonoruueckas poib. DotocunTe3. pyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0NIo3bl.  Pu3nyeckrue M XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOJIU3,
KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
ruapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumonelicTBue Kpaxmana c
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJINYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIUH IO H3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIM MPOIYKTOB
peakiun).

A3zoTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCAMHEHUS.
du3nvecKkue U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpE TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAsI M TPETUYHASI CTPYKTypa O€lKOB. XUMHUUECKHE CBONCTBA OEJIKOB:
TUPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
HaOIIOZICHUE M OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypaIrus OEKOB
MIpU HarpeBaHUH, IBETHHIE PEAKITUU OEIIKOB.

BricokoMouieKkyIsipHbIe cOeTUHEHUs]



OcCHOBHBIE TIOHSTHSI XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEICHb IMOJIMMEPU3AINH, CPETHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TIOJIMMEPHU3ALIMS U TIOJTMKOHAEHCAIUS.

DOKCNepUMEHTAIbHBIE METOABl M3YyYEHHUS BEIIECTB M WX TMPEBPAIICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TPUPOJHBIX H HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpPU M3YYEHUH OpPTraHUYECKON
xumMun B 10 kJacce OCYHIECTBISIETCS 4Yepe3 MCIHOJIb30BAaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAY4YHbIC TMIOHSATHUSA: SIBJICHUWE, Hay4YHBIM (DaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIu3, CHHTE3, KiIacCHU(UKAIUs, MMePUOINIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuzuka: wMartepusi, OHEPrusi, Macca, aToM, OJEKTPOH, MOJIEKYya,
ASHEPreTUYECKUM YpPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTOCHHTE3, OMOJOTUYECKH AKTHUBHBIC BemiecTBa (OCTKH, YTIICBOJBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE WCKOIMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHoOTHS: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO IHUTAHUSA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBlL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUeCKUe YPOBHH, MIOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIHsI aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. WM. Mennpeneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMHU IMPOCTHIX U CIOKHBIX
BEILIECTB [0 TpynIaM M MepHoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(KoBaJieHTHAasl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTaJuIMueckas). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). BogopoaHas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. OHbI: KATUOHBI U @HUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJIIPDHOTO CTPOCHHS. 3aKOH
MOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIbI  KPUCTALNIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMUECKON PEIIETKU.

[TonsiTie 0 nUCNEpCHBIX cUcTEMaX. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanus  HEOpPraHMYECKUX  COEOUHEHUHU. Homenknarypa
HEOPraHMYECKUX BENIECTB. [ eHeThuecKkas CBA3b HEOPraHWYECKUX BEIIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOM M OPraHMYeCKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUH MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakToOpbl, BIUSAIOINIME HA
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas aucconuanus. CUIbHbIE U cJIa0ble JJICKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHASI.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEepUMEHTAIbHbIE METObl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
neMoHcTpauusa Tadmun «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB /1.
N. MenneneeBay, u3ydeHue MoJielield KpUCTAUNIMUECKUX PEIIETOK, HAOII0ICHHE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMNBITOB (Pa3lIoKEHHUE
MEepOKCHIAa BOAOpOAAa B MPHUCYTCTBUU KaTaau3aTopa, OMpPEACICHUE CPEIbl
pacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO WHJAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iauYHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKITUI.

Pacuérnble 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUEThl C UCMOJb30BAHUEM IMOHSITHUS «MaccOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramer. Ilomoxenne HemerammoB B Ilepuoandeckoil cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETauIoB (Ha MpuUMepe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XYMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUMN.

Mertamnsl. [lonoxenune metamuios B [lepuoanyueckoi cucteMe XUMHUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000704eK aTOMOB MeTasuioB. O0ume guznueckrue cBoicTBa MeTauioB. CIuiaBsl
METAJLIOB. DJIEKTPOXUMHUYECKUAN PSAT HANIPSIKEHUM METaJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, Kalui, KaJabIlUH,
MarHui, amfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

OO61mume crnocoObl MOy4eHHs] METAIIOB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX MPEBPAIICHUMN:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbD»Y, 00pa3lioB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOACHCTBHE THAPOKCHAA  ATIOMUHHUSA C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKklIMM Ha KaTHOHBI
METaJIJIOB).

PacuérHble 3anaum.

Pacuétsl Macchl BelecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacy€Tbl mMacchl (00bEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30I1aCHOCTH, pa3BUTHN MeIULIMHBI. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB MU MATEPHUAJIOB: BaXKHEHIINE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEPHUallbl, OPraHUYECKHE U MUHEPAJIbHBIC
ya00peHus.

Xumus U 3[I0pOBhE YEJIOBEKA: MpaBUJia UCMOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWwiIa OE30MAaCHOTO HWCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XUMHUHU B IOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e€M Mpu  HM3ydyeHUH oOmed u
HEOpPraHM4eCKOW XUMHUM B 11 Kiacce OCYIIECTBIAETCA Ye€pe3 UCIIOJIb30BAHUE
Kak OOIIMX E€CTECTBEHHO-HAYUHBIX MOHSITUH, TaK U TMOHSITUH, SIBISIOMINXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CUHTE3, Kilaccu(uKalus, MNepUOJUIHOCTh, HaOIIOJACHUE,
AKCIEPUMEHT, MOJIEIUPOBaHUE, UBMEPECHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUUYECKHI YpPOBECHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBa, (PU3MUECKHE
BEJIMUUHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYECcKast MPOMBIILJIEHHOCTb, METAJLTyprus,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepuasioB, CEJIbCKOXO03SICTBEHHOE
IPOU3BO/ICTBO, MUIIEeBast MPOMBIIIJIEHHOCTb, bapmarneBTUYECKas
POMBINLJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIILJIEHHOCTb,
HaHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpeaHEero oOmiero oOpa3oBaHUs (JTMIHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHEro OOIIEro
00pa3oBaHUsl SIBISIETCS CUCTEMHO-IEATEIIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JEATEIbHOCTHBIM IOJXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa «XUMHS» HA YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIMMUCI POCCHUMCKON Tpa)KHaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPECIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaaulvii 0a30BOM HayKH
XUMUHY;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIIIUMU 1IEJTOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW ¥ BOCHUTATEIBLHON JACSATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U UjealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
00111eCTBE HOPMaMU U TMpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU Mpolieccam
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(OPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00yyJaromuxcsl o peaau3aliy MPUHITHIX B OOIIECTBE 1IEHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUS .



OCO3HaHUsI  OOYyYalOUIMMHCS  CBOMX  KOHCTHUTYLHMOHHBIX TIpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;

IPEACTABICHNAS O COLMAIBHBIX HOPMax M NPABMIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH NPH CO3JaHUHU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3aa4, BHIMIOTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apryMEHTHI IpYTUX IIPU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOU AESTEIBbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacCJEIUIO
OTEYECTBEHHOW XUMUMU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTHUECKOIO
MIPUMEHEHUSI XMMUU, OCO3HAHMSI TOTO, YTO JOCTHIKEHUSI HAYKH €CTh Pe3yJIbTaT
JUIMTEJIbHBIX ~HAONIOACHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpPECA W TO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHUH W IIOCIEAYIOLIEM
aHaiv3e  MHPOpMAUMM O  TEPEIOBBIX  JOCTHKEHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHMUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U IPUHAMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHUE W MOCTYIKH CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX WM IPABOBBIX HOPM M OCO3HAHMWE IIOCIENCTBUI ITHX
IOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pa3a >KHU3HU,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIoICHNs TIpaBMJl OE30MAaCHOTO OOpAaIlEHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUJIEKTUBHOIO
0€30MacHOTO TMOBEACHUSA B CHUTYalUAX, YIPOXKAIOMIMX 3J0pPOBbI0 U >KU3HU
JIIOJIEH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NEeATeIbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
JESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YYEHHIO MPOdecCHil pa3auyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUMN 110 XUMHUHU;

YBOKEHUS K Tpyay, JOAIM Tpyla MW pe3yJbraTaM TpPYyAOBOM
NEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XMMHUH, UHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€JI€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIMOJB30BAHUS JNOCTIKCHUN XUMUU IS
pelIEHUs BOIPOCOB PAIMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPHUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOIAHON CpeJie, YMEHHUS POTHO3UPOBATh HEOIATOMPUSITHBIEC YKOJIOTHIYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, 9SKOJIOTHYECKOU
KYJIbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMUYECKON HAMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEIILHOW, KOMMYHUKATUBHON M COLMAJIbHOMN
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO MPOTUBOCTOATH WJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHenU(PUKY XUMHUM KakK HayKH, OCO3HaHUsA €€ poJikd B
dbopMUPOBAHUU PAIMOHAIEHOIO HAYYHOTO MBIIICHUS, CO3/JaHUM IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;



yOexKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUU JJI  COBPEMEHHOM
[MBWIM3AIMN: B €€ TYMaHHCTUYECKOW HAMPAaBIICHHOCTH W BAXXHOW pOJU B
CO3JIaHMM HOBOM 0a3bl MaTepUaIbHOW KYJBTYPhI, PEIICHUU TIJI00aTbHbIX
mpo0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETHUECKOM,
MUIIEBOM M  HSKOJIOTUYECKOW OE€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
oOecreueHn YCIOBHM YCTEIIHOTO TPYAa M SKOJOTHIECKA KOMGPOPTHOHN KU3HH
Ka)KJI0TO YICHA OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMUS, HCIOJb3YyeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIB30BaTh TIOJMy9aeMble 3HAHWS [JI1 aHaIW3a M OOBSICHEHUS SBICHUUN
OKPYXKAIOIIET0 MHUPa W TMPOUCXOAAIMHNX B HEM H3MCHCHHH, YMEHHUS JCNaTh
000CHOBaHHBIC 3aKIIOYCHHMS] HAa OCHOBE HAY4YHBIX (DaKTOB W HMMEIOIIHNXCS
JAHHBIX C IENBIO MOJYyYCHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITSIBHO HCIIOJB30BaTh XMMHYECKHE 3HAHUS IS
peIIeHus IPOoOJIEM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa3oBaHUIO U
caM0o0Opa30BaHMUIO, K AKTHBHOMY IIOJyYCHHIO HOBBIX 3HAHMM IO XMMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSMH;

WHTEpeca K  OCOOCHHOCTSIM  TpyJda B pasMuHbIX  cdepax
po¢eCCUOHAILHON JIeATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4EOHOTO MpeaMera «XUMUsH»
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaYUMBble IS (QOpPMHUpPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOUIUXCS
MEXTUCIUIUIMHAPHBIC (MEKIIpeIMETHBIC) oOIIeHayYHbIe TTOHSTHS,
OTpaKarolue IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa W CHEHU(PUKY METOIOB
MO3HAHUsS, MCIOJIL3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
DHEPTHUS, SBJICHHUE, TPOIECC, CUCTeMa, HAYYHBIA (hakT, MPUHIIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIEIOBaHHME, HAOIIOJICHUE, H3MEPECHHE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC y4eOHbIe JIENCTBUS (mo3HaBaTEIbHEIE,
KOMMYHUKATHBHBIC, PpETYJATHBHBIC), oOecrneunBarone (GopMupoBaHUe
(GYHKIIMOHATBHOW TPAMOTHOCTH M COITMAITLHON KOMIIETECHITUN 00YJarOIINXCS;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B IO3HABATEIILHON M COLIMAIBHOM MPAKTHUKE.



MeranpenMeTHbIe Pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y49eOHBIMU  TMO3HABATCIPHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPEAETATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C MOCTAaBICHHBIMHU
LEJIAMU;

MCII0JIb30BaTh MPHU OCBOCHUHW 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUM JUIsl KJIacCU(UKAIMM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTWH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJITFOUCHUS,

OPUMEHSTh B  MPOLECCE IIO3HAHUS, UCHOJb3yEMbIE B  XHUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) JJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEAKIMH — TPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh Ha3BAaHHBIE MOJICJIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEILIECTB U XUMHUYECKHUX
peaKkuii;

dbopmynupoBaTh 1€MW  3aJayd  HMCCJICJAOBAHUSA, UCIIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJIbHOTO IJIAHUPOBAHMUS U TMPOBEICHUS
YUYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaAOMIOIaTh 3a



XOJIOM TIpoliecca, CaMOCTOSITENIbHO  IPOTHO3MPOBATh €ro  pe3ysbTar,
dbopMmynupoBaTh O00OOIIEHNWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTaTOB UCCIEAOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIECIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIAEAOBATEILCKOM UM MPOCKTHOM
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1ad, MPUMEHEHHUIO Pa3Iu4HbIX
METOJIOB [TO3HAHMSI.

3) paboTa ¢ uHpopmManmeii:

OPHEHTHUPOBATLCS B PA3JMYHBIX HWCTOYHHWKAX WH(popManuu (Hay4dHO-
MOMyJISIpHAsE JINTEpaTypa XUMHYECKOTO COJAEpKAHMsSI, CIPaBOYHBIEC IMOCOOUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opm
NPEICTaBIICHUS,  KPUTHYECKHM  OIIEHMBaTh €€  JOCTOBEPHOCTh U
HETIPOTHBOPEUNBOCTH;

(GbopMyIHpOBaTh 3aITPOCH] U IPUMEHSThH Pa3TUIHBIC METOBI IIPU TTOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MUCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO  BBIOMpaTh ONTHMANBHYIO (OpMy TMpeAcCTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON WH(OpMaIuen: NpUMEHITh MEXIpeAMETHbIe ((Pu3nueckue u
MaTreMaTU4ecKhe) 3HaKu W CHUMBOJIbI,  (opmyibl, abOpeBUATypHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPEeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJlaBaTh BOMPOCHI IO CYMIECTBY OOCYXJTaeMOW TeMbl B XOJE IUANOra
W/AW TUCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYJTUPOBATH CBOW MPEIIOKCHHUS
OTHOCHUTEJILHO BBITIOTHEHUS MPE/IJIOKEHHOM 3a1a4H;

BBICTYTATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHLHON JEeATeILHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TIpU
BBITIOJITHGHUA XHMHYECKOTO JKCIEPUMEHTa, NPAKTUYCCKON paboThl  TIO
MCCJICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaan3alud y9eOHOTO MPOCKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TIO3UIUI B X0/1e 00CYKICHUSI 1 0OMEHA MHEHUSMH.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIBbHYIO
JeSITeIbHOCTb, ONpeAessas e€ LeNu W 3aJauyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpelaraéMblil alropuT™M ACUCTBUI Ipu
BBITIOJIHEHUHM Y4YEOHBIX M HCCIEOBATEIIbCKUX 3a/ad, BhIOMpaTh Hambojee
s deKkTuBHBIN cOoco0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHble pe3yapTaTbl OCBOECHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaloT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOM COCTaBISAIONIEH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €&
(PYHKIIMOHAJIBHONM T'PAaMOTHOCTH, HEOOXOIMMOM IJIs1 pelieHHs] MPaKTUYECKUX
3alad U SKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUH, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAraluue MOHATHS (XMUMHUYECKUH DSJIEMEHT, aTOM, 3JIEKTPOHHas
o0o0JIouKa aToMa, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJIb, MOJISIDHasT Macca, MOJSIDHBIM  00BEM,  YIVIEpOAHBIA  CKEJIET,
(yHKIMOHAIbHAs TpPYyINa, paauKal, H30Mepus, HU30MEepbl, TOMOJIOTHYECKUN
psl, TOMOJIOTH, YIJIEBOJOPOJIBI, KHUCIOPOA M a30TCOJAEP)KAILIME COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BeniecTB A. M. Bytneposa,
3aKOH COXPAHEHMsI MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIIMYECKHUM SI3bIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeXKallhe B OCHOBE IIOHMMAaHMS
NPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHX SBJICHUH, (aKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM MCHOJIb30BAHUU
BOXHEUIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATeIbHOCTH
YEJIOBEKa;



c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKN TIOHSITHM,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILLICHUNA OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MJUTIOCTPAIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJIICKHOCTD N3YYEHHBIX
OPTaHWYECKUX BEIIECTB TO HMX COCTaBy U CTPOCHUIO K OMpPEACIEHHOMY
KJIaCCy/TpynIie COeMWHEHMN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHMUSI, BBHICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh MM Ha3BaHUS II0
cuctematuyeckort HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAILHbBIE
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTa, CTEapHUHOBAas KHUCIOTA,
TII0K03a, (GPYyKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHsSI TPUMEHSATH TOJIO)KCHHS TEOPHUH CTPOCHHS
opranuveckux BemectB A. M. byrtiepoBa myis 0oOBSACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(OpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3NUeCKue U XMMHUYECKUE CBOMCTBA TUITMYHBIX TMPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, STWJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAs KUCIOTHI, TIIOKO3a,
KpaxMmaj, [eJUTI0JIo3a, AaMHHOYKCYyCHash  KHCIIOTa),  WLTIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b  MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepPU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbsSt (HE(PTh, MPUPOJIHBIA Ta3, yrojb), CIOCOOBI HUX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE IMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJHUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK MO W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);



c(hOpMHUPOBAHHOCTh YMEHUU BIAJCTh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOmiolleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHUE), KCMOJb30BaTh CUCTEMHBIE XUMHUYECKHWE 3HAHUS U
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJHEHHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
[OJIyYCHHE OTWIEHA M U3YYEHUE €ro CBOMCTB, KadeCTBEHHBIC pPEAKLIUU
OpraHUYeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUM, ILBETHBIE
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MpPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ysbTaThl XUMHUYECKOTO JKCHEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOILIMX peakuuid U (QOpMYyJIUpPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c()OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, MOJIYYaeMYI0 W3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHdopmaiuu, IHTepHET U ApyTrHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTb BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBUIEHUS W TPENOTBpPALlEHUs] MX BPEIHOTO BO3JEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTs1 OOY4YarOIIMXCSA C OTPAHUYEHHBIMU BO3MOYXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIIMXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX (OPMYIL.

11 KITACC



[IpeameTHBIE pe3ynbTaThl OCBOCHHS Kypca «OOmIass m HeopraHmdeckas
XUMHUSD» OTPAXkKaKoT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTaBIISAIOIIECH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHISCKUX
3a1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIlye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
AJEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJSPHBIM 00BEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHCJICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs
pPELIETKA, TUIBI XUMUYECKAX PEAKIIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKAS JTUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPrUU NMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XMMHHM, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIM€ B OCHOBE IMOHMMAaHHS
NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBAx, COCTaBe, MOJYYCHHUH M OC30MaCHOM HCIOJb30BAHUH
BOKHEHUIIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JIEITCIHBHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA
IIPYA OMUCAHWH HEOPTraHMYECKUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BAaTh XUMUUECKYIO CUMBOIUKY IS
coctaBieHusi (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIHil,
cuctemarndeckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIIeCTB (yrapHbIi ras, yrieKucibli ra3, aMMHuaK,
raméHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJCHTHOCTh U CTENCHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBsA3M (KOBaJE€HTHAs, MOHHAs, METaJyInuecKas, BOJOpOjHas) B
COCIMHCHUAX, THUMN KPUCTAIUIMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHU;



c(hOpMHPOBAHHOCTH yMEHU yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO WX COCTAaBY K OMpPEAeNIEHHOMY KIAcCy/TpyIe
COeIMHEHMI (TPOCThIE BEIIECTBA — METAUIbl M HEMETalUlbl, OKCHJIBbI,
OCHOBAHMsI, KUCIOThI, aM(pOTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JA. W. MengeneeBa u JEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIOIUIYIO,
O00BSACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
XuMHUecKux anmeMeHToB JI. M. MenuesneeBa, MCHOIb3ysl MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOWUTANM»,  «OHEPIeTHUYCCKHUE  YPOBHM»,  OOBSICHITH
3aKOHOMEPHOCTM HM3MEHEHUS CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COEAMHEHUU MO nepuoaam u rpynnam llepuoanueckoil cuCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKMX BEIECTB Pa3IMYHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOMW CBSI3M MEXKI1Y HEOPTaHUYECKUMHU
BEILIECTBAMU C IMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolyux BELIECTB, TEINIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENICHEN OKUCIICHUS 3JIEMEHTOB, 00pPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUIIOB, TIOJHBIE U COKpAIEHHBIC YpaBHEHUsI peaKkIuid HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH NPOBOAWTH PEAKINH, TMOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAThH
ONBITHBIM ~ NYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMl IMOCPEJCTBOM COCTABIICHHS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIIHA;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT pas3luyHbIX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IIPUHLIUI
Jle larenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JieXKale B OCHOBE MPOMBIIICHHOTO MOJYyYEeHHSI CEpHOU KUCJIOThI, aMMHaKa, a



TaKkke COPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MAcCOBas 10JIs BEIIECTBA B paCTBOPEY, 00BEMHBIX OTHOIIICHU ra30B
Opy XUMHYECKHX peaKIMsIX, MacChl BellecTBa MWIM 00BbEMa Ta3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO W3
YyYaCTBYIOIIUX B PEAKIMM BEHIECTB, TEIIOBOrO 3((dekra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACCHI BEMIECTB, TPEBPAILECHUS U COXPAHECHHUS SHEPTUH;

chOpMHUPOBAHHOCTh ~ YMEHHMM  COONIIONATh  TpaBWjia  IOJIb30BaHUS
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIJOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOJIHATH XUMUYECKHUMA
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIN3aTOPa,
OMpeNeNeHrue CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIbI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
pEeaKiMM, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHBIE peaklMu Ha cyibdar-,
KapOOHAT- U  XJOPUA-aHUOHBI, HA  KATHMOH  aMMOHHA,  pEIICHHUE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Mertame»y u  «Hemeramis»y) B
COOTBETCTBMM C TPaBWIAMH TEXHUKH O€30MaCHOCTA MpU OOpaIlIeHUH C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (popMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
nH(pOpMaLMIO, TMONy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM
KOMMYHUKalnu, THTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
11e71IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMAacHOCTb BO3JEHCTBUS HA >KUBBIE OPTraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHumasi cmpica mokazatens [IJIK, moscHAT, Ha mnpumMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASMIIUX OOYYaIOMUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XUMHAYECKIX bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

N HanmenoBanue KoimuecTBo yacos
(]

pa3iesioB U TeM KonTtpoJubHbie
n/m Bcero

MPOrpamMmbl padoThbI

Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4eCcKOi XUMHUH

[Ipenmer
OpraHUYeCKOU
xumuu. Teopus

1.1 CTPOCHUS 3
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Hroro mo pazneny 3

Paznen 2. Yriaesomnopoabt

IIpenenbubie
2.1 YTJI€BOJOPOABI — 2
aJKaHBI

Henpenenbusie
YIII€BOIOPOABI:

2.2 AJIKEHBI, 6
QJIKaTUCHBI,
QJIKUHBI

IIpakTuyeckue
padoThI

dyeKkTpoHHBbIe (LM POBbLIE)
o0pa3oBaTejbHbIE pecypchl



Apomarnyeckue

2.3 2
YTIEBOIOPOIBI
[Ipupoansie
54 HCTOYHUKU 3 1
YIIEBOIOPOAOB U
uX nepepadoTka
Htoro no pazneny 13

Pa3znen 3. Kuciiopoaconep:xaiue opranuieckue coeTHHEeHHs

3.1 Cnuptel. Genon 3
AJbIIETUBL.
3.9 Kap6oHoBsie -,
KHUCTIOTHI.
CrnoxHble 3¢upbl
3.3 YrneBoast 3 1
Hroro no pasneny 13

Pa3neua 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

AMUHEL
4.1 AMMWHOKHCIIOTEL. 3
benku
Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUS

51 IImacTMacchl. 5
' Kayuayku. Bonokna



Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34



11 KIIACC

N HanmenoBanme KonuyectBo yacos
(1]

pa3ieiioB M TeM KoHTpoJbHbIE
n/n Bcero

NMPOrpamMMbl padoThI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

CtpoeHue aTOMOB.
Ilepuonuueckuit
3aKOH U
11 [Iepnonnueckas
' cucremMa
XAMUYECKHUX
anemeHToB Jl. U.

Menneneena

CrpoeHue BemiecTna.
1.2 MHuoroo6pasue 4
BEIIECTB

13 XUMHUYECKHE 5 1
peakuuu

Uroro no pazueny 13

Paznen 2. Heoprannueckasi xumus
2.1 Mertaibl

2.2 Hemeraisr 9 1

IIpakTuyeckue

padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl



CBs3b
HEOPTaHUYECKUX H

2.3
OpraHU4YeCKHUX

BEILIECTB
Uroro no pazneny

Pa3pen 3. Xumus 1 ;Ku3HbL

3.1 XUMUS U KA3HB
Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

17

34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KouunyecTBo 4yacoB
DJIeKTPOHHbIE
Hara uudgposbie
n  Tema ypoka KontposbHbie IpakTuyeckue
Bcero U3y4eHus o0pa3oBaTejibHbIE
/ padoThI padoThI
. pecypcsbl

[Ipeamer oprannueckoit
XUMUH, €€ BOZHUKHOBEHHUE, 1
pa3BUTHE U 3HAYCHUE

Teopus crpoenns
OpPraHUYECKUX COEANHEHUN
A. M. byrneposa, eé
OCHOBHBIE TOJIOKEHHUS

IIpencrasnenue o

KIaccupuKaluu

OpPraHMYECKUX BEILECTB.
Howmenxknarypa 1
(cucremaTuyeckas) u

TpUBHUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTHYECKHUU ST



10

MeraH u 3TaH —
IIPOCTEUIINE NTPEACTaBUTEIN
AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBa

OTUJIEH U IPONUIIEH —
IIPOCTEUIINE NTPEICTaBUTEIN
AJIKCHOB

[IpaxTuueckas padora Ne 1.
«IlonydeHue sTuneHa u
U3Y4YEHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTuinoyraaueH-1,3.
[Tonyuyenne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
AneTuneH — npocTenmmn
MIPEACTABUTEND AIIKUHOB



11

12

13

14

15

16

17

Brrunciienus o ypaBHEHHIO
XMMHYECKON peaKiuu

ApeHsbl: 6EH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

I'eneTnueckas cBI3b
yTIIEBOJIOPOIOB,
MPUHAICIKAIINX K
Pa3IMYHBIM KJaccam

[TpupogHbIE HCTOYHUKHU
YIJIEBOJOPOIOB: TIPUPOIHBIH
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbnas pabora no
pazneny «YTIeBOI0pOIb»

[IpenenbHbIE OTHOATOMHBIE
CHUPTHL: METAHOJ U 3TAHOJL.
Bonopoanas cBsi3b
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19

20

21

22

23

24

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

®denoi: CTPOCHUC MOJICKYJIbI,
(1)H3H“I€CKI/Ie 1 XUMHNYCCKHEC
CBOﬁCTBa, IIPUMCHCHHEC

Anpaeruapl: GopMabIeTHI
" arneranpaerng. Aneron

O/HOOCHOBHBIE IIPE/IENIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHas U YKCYCHas

[IpaxTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas 1 0JEMHOBAs
KHCJIOTHI, KaK
MIPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

Mpu1a Kak COJIM BBICIIIAX
KapOOHOBBIX KUCJIOT, UX
MOIOIIIee NENCTBUE
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26

27

28

29

30

31

CrnoxHble 3(upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCJOT. ['Map0oIn3 CI0KHBIX

3¢upoB

JKupsbr: ruaponus,
NpUMEHEHHE,
OMOJIOTHYECKast POJIb KHUPOB

VrieBoasl: COCTaB,
KJIacCU(pUKAIIHS.
Bakueiiime npeacTaBuTeIIn:
TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

KonTponbnas pabota mo
pazneny
«Kucnopoaconepxaiue
OpTraHUYECKUE COCTMHECHUS

AMMHBI: METUJIAMHAH U
AHUJINH

AMUHOKHMCIOTEI KaK
am¢oTepHbIe OPraHNUYECKUE
COEIUHEHMS, UX
OHOJIOrMYECKOe 3HAUCHHE.
IlenTnanl



benku kak npupoaHsie
32  BBICOKOMOJICKYIISIPHBIE
COCAMHEHUS

OCHOBHBIE TIOHATHS XUMHHU
33  BBICOKOMOJICKYJISIPHBIX
COCIMHEHU I

OCHOBHBIE MCTOABI CHHTC3a

g4  BBICOKOMONEKYIIDHEIX
coequHenuil. [Inmactmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

34



11 KIIACC
Ne

Tema ypoka

~

XUMHAYECKHUHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypamus
aTOMOB

ITepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MeHaeneeBa, UX CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB B
MX COCIMHEHHUH I10 Tpynmnam 1
nepruojaM. 3HaYEHUe
MIePUOIUIECKOT0 3aKOHA U
CHCTEMBI XMMHYECKHUX DJIEMECHTOB
.. MenneneeBa B pa3BUTHH
HayKu

KoauuecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoThI
1
1
1

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchbl



Crpoenue BemiecTBa. XuMUuecKas
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanmenTHOCTS.
DIIEKTPOOTPULIATETHHOCTb.
Crenenb okuciieHus. Bemectsa
MOJICKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHHUS

IlonusTue o AUCIICPCHBIX CUCTCMAX.
HctunHBIC 1 KOJIZIOUJHBIC
pacTBOPHI. MaccoBas H0JIA
BCIIIECCTBA B paCTBOPC

Knaccugukaius 1 HoMeHKIaTypa
HEOPraHUYECKUX COEANHEHUN.
I'enernyeckas cBs3b
HEOpPraHUYECKUX BEIIECTB,
pa3IMYHbIX KJIACCOB



Krnaccudukanus XuMHIeCKUX
peakuuii B HEOPraHMYECKOU U
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHUS MaCChl BEUIECTB;
3aKOH COXPaHEHHUS U IPEBpAIICHUS
SHEPTUU MPU XUMUIECKUX
peaKIusax

Ckopoctb peakiuu. OOpaTumblie
peakuun. XuMHYECKOE
paBHOBECHE

[TpakTuueckast paborta No 1.
«BnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaxkuumn»

DNEKTPOTUTHYECKAS
muccouuanus. [lonarue o
BOJIOpOIHOM TIoKa3aTese (pH)
pactBopa. Peakiiuu nOHHOTO
obmena. ['uaponau3 opraHndecKux
N HCOPTraHNYCCKUX BCIICCTB

OKHCIMTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[TonsiTue 06 AmeKTpOIIH3E
pacIuIaBoB ¥ pacTBOPOB COJICH



KonTponbhas pabota no pasueny
«Teopernueckre OCHOBbI XUMHUM

MeTtauibl, MX MOJIOKEHNE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
cTtpoenust atoMoB. O01Ie
¢du3nyeckue cBOMCTBa METAIJIOB

CraBbl METaIOB.
DNEKTPOXUMHUYECKHUM Psijl
HANPSDKEHUN METalIOB

XUMUYECKUE CBOWCTBA
Ba)XHEHIINX METAJIJIOB (HaTpuUH,
KaJlui, Kalblui, Maraui,
ATIOMUHUI) U UX COeTMHEHUI

XUMHYECKUE CBOMCTBA XpoMma,
MEJIU U UX COCTUHEHUN

XUMHUYeCKHEe CBOMCTBA IIMHKA,
JKeje3a U UX COEIMHEHUHN

[TpakTiueckast paborta Ne 2.
"Pemenne skCiepUMEHTAIBHBIX
3a7a4 mo teMe «MeTtayuipi»"



HemeTaminl, UX TOJIOKEHNE B
Ilepuonnueckoi cucreme
XUMHUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

du3znyecKue CBOKMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, pocdopa u
yriaepoaa)

XUMHYEeCKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCTMHEHUI

XuMHJuecKrne CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

XHUMHUYECKUE CBOMCTBA yIIIepoa,
KPEMHHS U UX COCITUHEHUI

IIpuMeHeHne BaKHEUIINX
HEMETAIJI0B B UX COeTUHESHUHN

O0001IcHNE U CHCTEMATH3aIINS
3HaHUM 110 Teme «HeMmeTanab.
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI



[TpakTuyeckas padora Ne 3.
((PCH_IGHI/IG BKCHepI/IMeHTaHBHBIX
3aga4d no reMe "Hemertamin'»

KoHTposbHas pabota 1mo Temam
«Metamael» 1 «Hemeramie)

HeOpFaHI/I‘{GCKHe U OPTraHUYCCKHC
KUCJIOTHI. HGOpFaHI/I‘ICCKI/Ie u
OpTraHN4YCCKUC OCHOBAHUA

AMdoTepHbIe HEOPraHUYECKUE U
OPraHUYEeCKHUE COCTUHEHUS.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX U OPraHUYECKUX
BCIIIECTB

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYEeCKON U
NUILEBOH 0€30MaCHOCTH, Pa3BUTUHI
MeIUIUHBI

[IpencraBnenust 06 oOmuUx
HAyYHBIX MPUHITAIIAX
MIPOMBIIIUICHHOTO TMOTyYeHUS
BaXKHEHIIINX BEIIECTB

YenoBek B MUpPE BEIIECTB U
MaTepHaoB



A w

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






