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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpOBHE CpeIHEro 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  (DOOII  COQO), mnpencraBieHHbix B DepepaibHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®enepauun Ha nepuon a0 2025 ropa»
(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  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJIbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTU. OHO CHYXHUT 3aBEpIIAIONIMM JTallOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYphl 4YEJIOBEKa, a TaKXKE HKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHOM cpene. Peanuzyercss xumMuueckoe o0pa3oBaHue
oOyyaroluxcsi Ha YpOBHE CpeJHEero oOmiero o0pa3oBaHUsl CpeCTBaMU
yaeOHOTO mpeaMera «XUMHUS», COACpKaHWE U TOCTPOCHHE KOTOPOTO
OTIPE/ICNICHbl B MPOTPpaMMeE M0 XUMHH C YUETOM CHEIUDUKA HAYKU XUMUHU, €€
3HA4YECHUS B MO3HAHUM MPUPOILI U B MATEPUAIILHON JKHU3HU OOIIECTBA, a TAKXKE C
yd€ToM OOIUX 1eJled U NPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJib B
COBPEMCHHOM IMBWIM3allMM, B CO3JlaHMM HOBOW 0a3bl MaTepHaTbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHWE PalMOHAIHHOTO
HAy4YHOTO MBIIUIEHUS, B CO3JIaHUE IIEJIOCTHOTO TMPEJACTaBIEHUs 00



OKPYKAIOIIEM MHpPE KaK O €IWHCTBE MPUPOABI M YEIOBEKa, 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 €CTECTBEHHBIMHU HAayKaMU, XHUMHUS
CTajla HEOThEMJIEMOM YacTbI0 MHUPOBOW KYJIbTYPbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPYJla U KU3HU KaXI0oro wieHa obmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH U
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOmMIMMH NEISIMU U MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MUPOBO33PEHYECKUX OPUEHTHUPOB, YCICIIHOTO BKJIIOYEHUS B U3Hb COIMYMa,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3IMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuM  npeaMeTa «XUMUsSD SBISIIOTCS  0a30BbIE  KypChl —
«Opranndeckass xumus» u «OOIIasi U HeOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUU (C BKIFOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U opraHnudeckoit xumun. @opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUN MTPU
M3YYEHUU TIpeAMeTa OO0EeCreYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHu4ecKas XuMus» cHOpMHUpPOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE
CUCTEMHOr0 TMOJXOJla K H3YyUYCHHUI0 Y4YeOHOTO MaTepuania u O0O0yCJIOBJICEHA
UCTOPUYECKH OOOCHOBAHHBIM  Ppa3BUTHUEM 3HAHUHW Ha  OMNpeAeIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpraHMYECKOM XHMHUHU BeIIEeCTBa
paccMaTpHUBaIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
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 COeIWHEHUN. B Kypce opranudeckoil Xumuu
MOJIy4aroT pa3BUTHE C(QOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TIEPBOHAYANBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,



KJIaCCU(PMKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIInu.

[log HOBBIM yrioMm 3peHUss B mpeameTe «XUMHUs» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpETUYECKU Matepuall U (PAKTOJOTHUUECKHUE CBEACHUSA O BEIIeCTBaX U
XUMHUYECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0IIasi 1 HeopraHudeckas
XUMUSD» 00y4aroluMcs TPeIOoCTaBIsACTCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa —
oT 00o0MIatomel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HAaHMW O BaXXHEHINMX BeIeCTBaX, HMX COCTaBe,
CTPOEHHHU, CBOMCTBAX W MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMM COJACP)KAHUS, HMCIOUMMU KYJIbTYPOJOTHUECKUNA U
MPUKIIAIHOM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
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 OpPUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBICTTUBATh HWH(MOPMAIIMI0O U TPUMEHATH €€ IS TIONOJHEHUS 3HAHWM,
pEeIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIEIOBATEIBCKUX
3amau. B menom conepkanue yueOHOTO mpenmMera «XUMUs» 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 X COCTABOM U CTPOCHHUEM, MIO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MyTEM DKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUIN MEKITY
HOBBIMU (PaKTaMH ¥ TEOPETUUECCKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMUHU
B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takxke mpoljeM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3JIaHUSI HOBBIX TEXHOJOTHH U
MaTepUalioB.

B nnanme pemieHuss 3amad  BOCHHMTAaHUS, Pa3BUTHUS W COLMAIM3AIUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMONM MO XUMHUM TOAXOJbI K OIpPEICICHUI0
colepKaHUsi W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUM, HMMEIONIMX 0a30BO€ 3HAYEHUE JIA
Pa3UYHBIX BHUJIOB JACSATEIBHOCTU: pEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTkn  WH(OpMAIMK, HEOOXOAMMBIX JUISI MPUOOPETEHHUS  OIbITa



MPAKTUYECKOM M MCCIIEIOBATEIbCKON JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B MO3HAHUU XUMHH.

B mpaktuke npenogaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero oOpa3oBaHus, IpH
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH ILEJNEeH M3y4YeHHUs MpeamMeTa
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKd Kak o0OJIaCTU COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKON AEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKON TOUKM 3pPEHHSI TaKOU
MOAXOJ K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIIOJHE
OTIpaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIaBHBIMU LEISIMUA U3Y4YEHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHME CHUCTEMbl XHUMHYECKMX 3HAHUW Kak BakKHEHIIeH
COCTAaBIIIOIIEH €CTECTBEHHO-HAyYHON KAapTHUHBI 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 (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XUMHUYECKUX peaKIui, HEOOXOIUMBIX ISt
MpUOOPETEHUSI YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKOU U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUA U CIOCOOOB  JCSATENBHOCTH, CBSI3AHHBIX C
HaOMIOACHUEM UM OOBSICHEHMEM  XHMHUYECKOIO0  JKCIIEPUMEHTA,
cOOJIF0ICHUEM TpaBMI 0€30MacHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsany c¢ »tum, coaepxkaTenbHas XapaKTEpUCTUKA Ieledl W 3aaad
M3Yy4YCHHS MpEIMETa B MporpaMMe MO0 XMMUU YTOYHEHA M CKOPPEKTHUPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsi B MpenoiaBaHu XUMHUU B OOJIbIIIECH CTENEHU OTAAETCS
NpEeANOUYTeHUE  MPAKTUYECKOW  KOMIIOHEHTE  cojJepkaHus  oOydeHwus,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbLHOM
OpraHW3alliM, BIAJICIONIET0 HE HA00OpOM 3HaHUW, a (QYHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TOJIYYEHUS 3HAHUM
U IPUMEHEHUS UX B PEaIbHOM KU3HU JIJIs PEIICHUS MPAKTUYECKUX 3a7a4.

B cBsi3u ¢ 3TUM mipu u3ydeHUU TpeameTa «XUMUs» JOMUHHUPYIOIIEe
3HaYeHHe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanus OOydYalolmUXCsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCA
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y O0OyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOyieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHpopMaIi, HEOOXOJUMBIX JUIsl TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B TMO3HAHMM XHUMUH, a TaKXKe JJIs OICHKHU C
MO3ULIMNA 3KOJIOTHYECKOM O€30MacHOCTH XapakTepa BIIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEay;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00Yy4YarIMXCs: CIOCOOHOCTH CaMOCTOSITEIBHO TPHOOPETATh
HOBBIC 3HAHUS 10 XWMHH B COOTBETCTBHU C JKM3HCHHBIMH TOTPEOHOCTSIMH,
MCIIONIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a y4yeOHOW ¥  HAy4YHO-TIOMYJSAPHONM HMHPOpPMALUA XUMHYECKOTO
COJIepKaHUs;

dbopMupoBaHHEe M pa3BUTHE Y OOYYAIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HaOIIOAaTeNbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpH IUIAHUPOBAHUU H
IPOBEACHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHMTAHHE Yy OOydalomuxcs YOeXKIEHHOCTH B T'yMaHUCTHUECKOMN
HAMPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOr0 OTHOILIEHUS K TNPHUpPOJE M CBOEMY 3/0pPOBbIO, a TakKke
MPUOOPETEHUST OMbITA HWCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWUW IS TIPHHSITHS
I'PAMOTHBIX PEIICHUH B CUTYaIIUSIX, CBI3aHHBIX C XUMHUYCCKUMU SIBJICHUSIMH.

B ydeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHI».

OOG1iee yucao 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUH, Ha 0a30BOM
ypOBHE CcpeaHero ooIiero oopa3zoBanusi, coctasisietr 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnyeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJIyYCHHH HOBBIX BEIIECTB U MaTEpPHAIOB. TeOpus CTpOEHUS OpraHU4ECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUA. CTPYKTYypHBIE
(opMynBl OpraHUYECKHX BellecTB. I 'omosorus, usomepus. XUMHUECKasi CBS3b
B OPTaHUYECKUX COCAUHEHUIX — OAUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenre 0  KiIacCU(pUKALMKM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTuieckas) U TpUBUAJIbHbIE
Ha3BaHUs BXHEUIINX IIPEACTABUTEIIEN KJIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIM:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HaONIOJACHUE U
OIIMCAaHHUE JEMOHCTPALMOHHBIX OIIBITOB II0 IIPEBPALIECHUI0 OPraHUYECKUX
BELIECTB MTPU HarpeBaHuu (I1aBjieHue, 0OYTJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAnx. MeTtaH u 3TaH —
IpocTeiIlne NMpeACcTaBUTENN alKaHOB: (PM3UYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOpPEHMs), HaXOXKJIECHHWE B NPUPOJE, IMOIyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUIIEH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWCTBA
(peakuuu TUAPUPOBAaHUSA, TANOTCHUPOBAHUSA, THUIpaTallid, OKHCIECHHS |
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHUE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHINE
XUMHYECKUE CBOMCTBaA (peakuus MOJIMMEPHU3AIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUU ps.
ALleTWIIEH — TIPOCTEMIIMM MPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHHE.

Apenbl. ben3zoin: cocras, ctpoenue, pusnueckrue 1 XUMUYECKUE CBOMCTBA
(peakuuu TaJOr€HHPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE U TNPHUMEHEHHUE.



Tonyon: cocmae, cmpoenue, Quauyeckue u XumudeckKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHoB. ['eHeTHYecKass CBA3b MEXAY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

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

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE C OO0pa3laMy IUIaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromap», MOAENIUPOBAHHE MOJEKYJ] YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BO/IHBIX, IPOBEJCHUE NPAKTUYECKOHW palboThl: MOJIy4YEHUE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTA PEAKUUU 110 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO W3 MCXOAHBIX BELIECTB WJIH MPOAYKTOB
peakiun).

Kucaopoacoaepxxamme opranudeckue coeJUHEHUS

IIpenenbHbIE OJNHOATOMHBIE CHHMPTHI. METAaHOJA W 3TaHOJ: CTPOCHHE,
¢usnyeckue M XUMHUYECKHME CBOWCTBA (pEakUMU C AKTUBHBIMU METaJUIaMHU,
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 (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOIOaTOMHbIE CUpPTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJIbl, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA.
TokcuunocTh penona. [lpumenenne gpeHona.

Anpperunpl M kemowuvi. DPOpMANBIAETHA, aAUETANBAETUI: CTPOEHUE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npumeHeHue. CTeapuHoBasi U OJIEMHOBASI KUCIOTHI KaK MPEICTABUTENN BBICIIUX



KapOOHOBBIX KHCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, HUX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
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
ruapokcuom Meau(Il), okucaenre aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ounonorunyeckas posb. Potocunre3. pykTo3a Kak U30MeP IIIFOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaina (THIpOJIu3,
KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
MIPOBE/ICHNE, HAOJIIOIEHHE U ONMCAHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJICUCTBHE TIIMIIEPUHA C
rugapokcugom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) m rumpoxcumom Mmenu(Il), B3aumomelcTBue Kpaxmasna C
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJINYECTBA HCXOJHOTO BEIIECTBA WM MPOJYKTAa PEAKIMU IO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIM MPOIYKTOB
peakiun).

A3zoTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCIMHEHUS.
duznveckue U XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMEpe TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAsI M TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHE CBONCTBA OCJIKOB:
TUPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHUsI BEIECTB M UX IPEBPAIICHUI:
HaOIIOZICHUE M OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypaIrus OEKOB
MIPU HArpEBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS



OcCHOBHBIE TIOHATHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMED, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHb IMOJIMMEPU3AIUHN, CPEHHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3aLIMSl U MOJTUKOHACHCAITHS.

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

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHHH OpPraHUYEeCKOM
xumun B 10 Kacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KakK OOIUX
€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHH, SBIISIOIIMXCS CHUCTEMHBIMHU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIu3, CHHTE3, KiIacCHU(UKAIUs, MMePUOINIHOCTD,
HaOII0ICHNE, M3MEPEHHE, SKCTICPUMEHT, MOJCITUPOBAHHE.

dusnka: wmarepus, DJHEpPrus, macca, aToM, OJJIGKTPOH, MOJIeKyJa,
ASHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTOCHHTE3, OMOJOTUYECKA aKTUBHBIEC BemecTBa (OCIKH, YIIIEBOJbI, >KHPHI,
bepMeHTHI).

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

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

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKH »eMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH paclpeAesieHUsl AIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHAS KOH(UTYpAIIHsI ATOMOB.

Ilepuonnueckut 3akoH u llepuoamueckas cucreMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H



Ilepnogmueckorr cucteMbl xumMudeckux snemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX UMM MPOCTHIX M CIOXKHBIX
BEILIECTB [0 TpynIaM M MepHoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(xoBayieHTHAsi HEMOJSIPHAs U TOJIAPHAs, HOHHAsI, METa/NInYeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuenTtopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENHEHOCTD.
Crenenp oxkucieHus. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTtBa MONEKYISPHOTO M HEMOJEKYISIPHOTO CTPOCHHs. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BELIECTBA. THUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIAHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHuYecKkas CBA3b HEOPraHUYECKUX BEILIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOM M OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH MPH XUMHYECKUX PEAKIIMIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMHUUECcKoe paBHOBecue. DakTopbl, BIUAIOIIKME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccouuanusi. CHIbHBIE W ClIa0ble AJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaJbHAs, LIEIOYHAS.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTANBHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUI:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3ydeHrue Mojiesied KPUCTAUIMUYECKUX PEIIETOK, HAOI0ICHHE
UM ONHCAHME JIEMOHCTPAIMOHHBIX M JIaOOPATOPHBIX OMBITOB (pa3yioKeHUe
IIEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEACIICHUE CpEelbl
pacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHue pazmuyHbIX
(aKkTOpOB Ha CKOPOCTh XMMHUUYECKOMN pEeaKIum».

Pacuérnble 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklvii, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUETHl C MCIOJIb30BAHUEM TMOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumms

Hemeramer. Ilomoxenne HemerammoB B Ilepuoandeckoil cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIOB (TaJIOr€HOB, Cephl, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpruMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Meramnsl. [lonoxxenune metamios B [lepuoanyeckoit cucteMe XUMUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHS BJIEKTPOHHBIX
000704€K aTOMOB MeTauioB. O01me Puznueckrue cBoCTBa MeTaioB. CriaBsl
METAJLIOB. DJIEKTPOXUMHUYECKUAN PSAIT HANIPSIKEHUM METaJUIOB.

XHUMHUYECKHE CBOMCTBA BAXHEHUINMX META/IOB (HATPHH, KaJlui, KaJbIIHM,
MarHui, amfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

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

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
U3y4YCHHUE KOJUIEKINH «MeTasuibl U CIUIaBbl», 00pa3lioB HEMETAJJIOB, pElICHUE
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 BeliecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacu€tsl mMacchl (00BbEMA, KOJIMYECTBA BEUIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BELIECTB UMEET MIPUMECH.

XuMHuS U KU3Hb

Ponb xumum B 00ecreueHn SKOJOTUUECKOM, SJHEPTETUYECKON U TTUIIEBON
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 M MATEPHUANIOB: Ba)KHEHIINE CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEPHUallbl, OPraHUYECKHE U MUHEPAJIbHBIC
ya00peHus.

Xumusa U 3I0pOBhE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, TMpaBwia OE30MaCHOTO HWCIOIL30BAHMS TPENapaToB OBITOBOM
XUMHUHU B IOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e€M Mpu  HM3ydyeHUH oOmed u
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIAETCA Ye€pe3 UCIIOJIb30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK W TOHSATUH, SBISIONIUXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuukaius, MNePUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEIUPOBaHUE, UBMEPECHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJICKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUUYECKHI YpPOBECHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBa, (PU3MUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, BJKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

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

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



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JTMIHOCTHBIM,
METaNpeIMETHBIM W MpeIMeTHbIM). HaydHO-MeTOnMYecKO OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MTPOTPaMM CPEIHETo OOIIEro
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEILHOCTHBIN MOAXOI.

B coOTBETCTBUM C CUCTEMHO-JEATEIbHOCTHBIM IMOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON TpaKHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

LIEJICHANPABJIICHHOE pAa3BUTHE BHYTPEHHUX YOEKIECHHM JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUWY;

TOTOBHOCTh U CHOCOOHOCTH OOY4YaroIIUXCS PYKOBOJCTBOBAThCS B CBOEHU
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMU 1I€JTOCTHOM
CUCTEME XMMHUYECKOT0 00pa3oBaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBLHON JAESATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU U HJIeallaMi POCCUHUCKOTO TPaKIAaHCKOTO OOIIECTBA, MPUHSATHIMH B
o0IIIecTBe HOPMaMU U TIpaBUJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00y4JaroImuXxcsl o peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTU:

1) rpa:KaaHCKOTr0 BOCIMTAHMA!



OCO3HaHUsl  OOyYAIOIIMMHCS CBOMX KOHCTHUTYUMOHHBIX TIpaB H
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX MPOEKTOB, PEIICHUN yUeOHBIX U MMO3HABATEIBHBIX 3a7a4, BBIMOIHECHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M HPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU A TEIbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacJEIUI0
OTEYECTBEHHOW XUMUMU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTHUECKOIO
MPUMEHEHUSI XUMUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUSI HAYKH €CTh pe3yJbTaT
JUINTEJIbHBIX HAOMIOACHUI, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

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

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOMX TOBAPHUILEH C
NO3ULMI HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUI 3TUX
IOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEeM 370poBOro © Oe3omacHoOro oOpa3a >KHU3HHU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

cOOMIOICHNsT TIpaBMJI OE30MACHOTO OOpaIleHUs] C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUJIEKTUBHOIO
0€30MMacHOTO TMOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0pPOBBI0O U KHU3HU
JIIOJIEH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATHA  BPEAHBIX  IPUBBIYEK
(ynmotpe06aeHus aKoroJisi, HAPKOTUKOB, KypEeHHUS );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICOBATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYIHMX BHUIAX
JESATEIbHOCTH;

YCTAaHOBKM HA 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 MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBUKEHUS K Tpyay, JOASM TpylJa U pe3ylbTaTam TPYIAOBOH
NeATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWMBHUAYAIbHOW TpaeKTOpUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
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 COCTOSTHUE MIPUPOTHON U COLMATILHOM CPE/IbI;

OCO3HaHMSI HEOOXOJUMOCTU MCHOJIb30BAHUS JOCTHKCHUN XUMHUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPHUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX TIEUCTBUM U MPEIOTBPAIATh UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, 9SKOJIOTHYECKOU
KYJIbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMUYECKON HAMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO MPOTHUBOCTOSTH HACOJIOTHHU
xemodoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

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

MOHUMAaHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €& poju B
dbopMUPOBAHUU PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;



yOeKAEHHOCTH B 0CO00OM 3HAYMMOCTH XHUMHUHU JJS COBPEMEHHOM
IUBUJIM3AIMN: B €€ TYMaHUCTHUECKOW HaIpPaBJICHHOCTH M BaXXHOW pONU B
CO3/IaHMHM HOBOM 0a3bl MaTepUANbHOW KYJBTYpBl, PEIICHUU TI00aJIbHBIX
npo0JeM yCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
NUIIEBOH M DKOJOTWYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIULIUHBI,
00eCrevYeHnr YCIOBUN YCTICIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)JIOTO YJIeHa O0IIEeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MO3HAHUS, HUCHOJB3YeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIONIb30BaTh TOJy4yaeMble 3HAHUS [JIs1 aHalu3a W OOBACHEHUS SBJICHUU
OKpPY)KaIOIIET0 MHpa W TMPOUCXOMANIMX B HEM HW3MEHEHUH, YMEHHUS JeTaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS JIs
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM ETEIILHOCTH,

TOTOBHOCTH U CIOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHUM TO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHsI Y4EOHOTO MpenMera «XUMUs
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaUUMble U1 (QOPMHUPOBAHUS ~ MHUPOBO33PEHUS]  OOYYAIOIIUXCS
MEXAUCIIUTUIMHAPHBIC (MEXIpeMETHBIC) oOIIeHayYHbIe MOHSTHS,
OTpaXkarolye IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METOI0B
MO3HAHUS, WCIOJIB3YEMbIX B €CTCCTBEHHBIX HaykKaxX (MaTepus, BEIIECTBO,
DHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAYYHBIM (aKT, TMPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC ydeOHbIC JEHCTBUS (Tmo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIC, PpETYJATHBHBIC), oOecmeunBarone (GopMupoBaHUe
(GYHKIIMOHATBHOM TPAMOTHOCTH M COIMAIbHON KOMITETEHIIUU 00YJaroNuXCs;

CIIOCOOHOCTb o0yuyaroumxcs UCIIOJIB30BATh OCBOCHHBIC
MEXIUCITUIUIMHAPHBIC, MHPOBO33pEHUYCCKUE 3HAHWS W  YHUBEPCAJIbHBIC
yueOHbIe ICHCTBHS B MO3HABATEIHHON M COIUATBHOMN MPAKTUKE.



MeranpenMeTHbIE PE3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMU  TMO3HABATCIPHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh U aKTyaJIM3UpPOBaTh  IPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPEAETATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C MOCTaBJICHHBIMHU
LEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aHUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEpUM IS KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIC CBSI3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCe TMO3HAHUA, MCIOIb3yEMble B  XUMHHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) JJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEAKIMH — TPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajiad, NMPUMEHSITh Ha3BAaHHBIC MOJICJIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEILECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopmynupoBaTh 1€MW 3aJa4yd  KMCCJICJOBAHUS, HCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOII0IaTh 3a



XOJIOM  Ipollecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHNWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pE3yNIbTaTOB UCCIEAOBaHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOHW HCCIEAOBATEIIBCKON W MPOEKTHOMN
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1ad, MPUMEHEHHUIO Pa3Iu4HbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OpHEHTHUPOBATLCSA B PA3JIMYHBIX HCTOYHMKAX WHPoOpManuu (HAydHO-
MOMYJISIpHAsl JINTEpaTypa XUMHUYECKOTO COACpKAHMSI, CIPaBOYHBIC IMOCOOUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opm
NPEICTABIICHUS,  KPUTHUYECKHM  OlEHMBaTh €€  JOCTOBEPHOCTh M
HETIPOTHBOPEUNBOCTH;

(GbopMyIHpOBaTH 3aIIPOCHI U IPUMEHSTH PA3TUIHBIC METOBI IIPU TTOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMAJbHYIO (OopMy TIpeICTaBICHUSA
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON HWH(OpMaImen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTU4eCcKHe) 3HaKu W CHUMBOJIBI,  (opmyibl,  abOpeBHATYpHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPEeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/laBaTh BOMPOCHI 1O CYIIECTBY OOCYXJTaeMON TEMBI B XOJ€ TUAIIOTa
W/WIM JUCKYCCUH, BBICKa3bIBaTh HJCH, (OPMYJIHUPOBATH CBOW MPEIIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS TPE/IJIOKEHHOM 3a1a4H;

BBICTYTATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHLHON JEeATeILHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TpHU
BBITIOJITHGHUH ~XHMHYECKOTO JKCIIEPUMEHTA, TMPAKTUYECKOH paboOThl 110
MCCJICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaan3alud y9eOHOTO MPOCKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXICHHS 1 OOMEHA MHEHUSMH.

OBjaieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYIIECTBJISITH CBOIO IIO3HABATENBHYIO
JeSITeIbHOCTb, ONpeAessas e€ LeNu W 3aJauyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpelaraéMblil alropuT™M ACUCTBUI Ipu
BBITIOJIHEHNH Y4YEOHBIX M HCCIEIOBATEIIbCKUX 3a/ad, BHIOMpaTh Hambojee
s deKkTuBHBIN cOcO0 UX pemieHUs] C Y4ETOM MOJIYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUsS Kypca «OpraHuyueckas XUMHUS
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKONW COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOU KApTUHBI MHUPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOMMMOW [JIsl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPELIE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA DJIIEMEHT, aTOM, JJIEKTPOHHAs
o0oloyka aroma, MOJIEKYyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJb, MOJSIpHas  Macca, MOJSPHBIM  00BEM, YIJIEPOAHBIA  CKEJET,
GbyHKIIMOHANBHAS TPyNIa, pajuKan, H30MEpHsi, U30MEPbl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTJIE€BOJIOPOJbI, KUCJIOPOA W a30TCOJEPHALUIUE COCAMHEHUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHNS);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux BemiectB A. M. bytieposa,
3aKOH COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUIN S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE ITOHUMAHHS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHUYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYECHHUHU U OE30MaCHOM HCMOJb30BAHUU
BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUUECKOU JEATeIIbHOCTH
YeJI0BEKA;



c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHITHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBPAIlICHUN OPraHUYEeCKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
W3TOTaBJIMBATh MOJICTH MOJICKYJI OPraHUYECKUX BEIIECTB JJISI HIUTFOCTPAIIUU MX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAJIJICKHOCTh N3yUCHHBIX
OPTaHWYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/Tpynie COeAUHEHUM (yIrJIeBOJAOPOABI, KHUCIOPOA M a30TCOAEpKalllHe
COCMHEHHUS, BBICOKOMOJICKYJIIPHbIE COCIMHEHHUS), JaBaTb WM Ha3BaHHS IO
cuctematudeckorr HoMeHkiatype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBAasi KHUCIJIOTa, CTEapUHOBAsi KHUCJIOTA,
III0K03a, (PYKTO3a, Kpaxmal, [eJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEIACIATh BHABI XUMHUUYECKOW CBS3H B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCT, YMEHHUS TPUMEHATH TOJOXKCHUS TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. BbytnepoBa 11 0OBSICHEHHS 3aBUCHMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHS MAacChI
BEIIICCTB;

c(OpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
¢u3MUeCKe U XMMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3THMYHbIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STHICH, MPOIUJICH, alleTHJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAs KUCIOTHI, TIIOKO3a,
KpaxMall, I[eJUTI0J03a, aMHUHOYKCYCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b MEXKJIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MTPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKH U MPAKTUIECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJHUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEeaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);



c(hOpMHPOBAHHOCTh YMEHHH BIIAJE€Th CHCTEMOW 3HAHWNW 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOmiolleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CHUCTEMHBbIE XHUMHUYECKHUE 3HAHUS IS
MPUHATUS PELICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYyallUsX, 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 BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
[OJIyYCHHE OTWIEHA M U3YYEHHE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIUU
OpraHUYeCKUX BEUIECTB, JCHATypalusi OEJKOB NpH HAarpeBaHWUU, LBETHHIC
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MpPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ysbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOILIMX peaKkUuid U (OpMYyJIUpOBaTh BBIBOJBI HAa OCHOBE ATHX
pE3yNbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOM
uHdopmaiuu, IHTepHET U ApyTrHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
L[EJIECO00PA3HOro TMOBEACHUS B OBITY W TPYIOBOM JAESITEIILHOCTH 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 TPENOTBpPALEHUS MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTsl OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUAAIIMX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX (OPMYIL.

11 KUIIACC



[IpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «OOIass U HeopraHudyeckas
XUMUSD OTPaXKaroT:

c()OPMUPOBAHHOCTb MPEACTABICHUN: O XUMHUYECKOW COCTABJIAIOIIEH
€CTECTBCHHO-HAYYHOU KApTUHBI MHUpPA, POJM XHMHUU B II03HAHUU SBICHUU
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W  KYJIbTYpPHl JIMYHOCTH, €&
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMOM HJisi PEIICHUS MPaKTUYECKUX
3aa4 ¥ HKOJIOTUYECKM OOOCHOBAHHOTO OTHOULIEHMS K CBOEMY 3J0POBBIO U
IIPUPOHOM Cpene;

BIIQJICHUE CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONIHNE MOHITHS (XUMUYECKHIA 3JIEMEHT, aToM, W30ToII, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, WOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHHUs, XUMHUYECKas
CBs3b (KOBAJICHTHAsI, MOHHAs, METAJJINYECKasi, BOJOPOJIHAS), KpUCTALINYeCKas
pemeETKa, TUIBl XUMUYECKHAX PEAKIIUMI, PACTBOP, DIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
JJIEKTPOJIUTHYECKAs JUCCOLMALINA, OKHMCIIMTENb, BOCCTAHOBUTENDL, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
AIEKTPOIIMTUYECKON THUCCOLMALNY, niepuoandeckuid 3akoH JI. . Menneneesa,
3aKOH COXPAHEHMs MACChl BEILECTB, 3aKOH COXPAaHEHHMS M IIPEBpALLCHHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE ITOHUMAHMS
OPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHMX SIBJICHUH, (aKTOJIOTHYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJTYYEHHMH M O€30MacCHOM HCIOJb30BaHUU
BaXXHEHMILINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOH NEATEIbHOCTU
YEJI0BEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSITHI,
YCTaHABJIMBAaTh WX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBETCTBYIOIME ITOHATHS
IIPY ONIMCAaHUN HEOPraHWYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJIs
coctaBieHusi (GOpMyJ BEUIECTB W YPaBHEHUM XUMHUYECKUX PpEaKIui,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OTZIEJBHBIX HEOPTAHMUYECKUX BEUIECTB (YrapHbIi ra3, yriaeKUCIblil a3, aMMHUaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTb, IUTHEBAS COJA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpEAENiATh BaJE€HTHOCTb U CTENEHb
OKHCJICHHUS] XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBSI3M (KOBAJECHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHUAX, THUN KPUCTALINYECKOW PEIMETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHAS, METAILINYECKAsA), XapaKTEP CPEAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;



c(hOpMHPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMpEAeIEHHOMY KJacCy/Tpymre
coeMHEHUNM (TIPOCThIE BeEIIECTBA — METa/UIBl M HEMEeTaUlbl, OKCHIBI,
OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIC THUPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JI. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
0OBSICHUTEILHYIO U MPOTHOCTUYECKYIO (PYHKIIHNH;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh SJICKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB |1—4 mnepuonoB Ilepuoauueckoil CHUCTEMBI
XUMHYECKHUX 3neMeHToB JI. M. MenueneeBa, UCHOIb3ysl MOHATHA «S-, P-, d-
AJIEKTPOHHBIE  OpOUTaINY, «QHEPTreTUYECKUE  YPOBHUY, O0OBSCHATH
3aKOHOMEPHOCTU HW3MEHEHHS CBOMCTB XHUMMYECKHUX DJIEMEHTOB U UX
COCIMHEHU MO IMepuoaaM U rpynnaM Ilepuoauyueckoil CUCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAATh CYIIIECTBOBAHUE T€HETUUECKON CBSI3M MEXY HEOPTaHUUYECKUMH
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUIH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolux BELIECTB, TEIJIOBOMY
s deKTy peaknumn, N3BMEHEHUIO CTETICHEH OKHUCIICHHS 3JIEMEHTOB, 00paTUMOCTH
PEAKILNH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHUS PECAKIIMA Pa3TUIHBIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakIMii HOHHOTrO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH PEAKIMH, IOITBEPKIAFOIINE
Ka4€CTBEHHBI COCTAB PA3JUYHBIX HEOPraHWYECKUX BEIIECCTB, PACIO3HABATh
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEJICTBOM COCTABJICHUS DJEKTPOHHOIO
OanaHca dTUX PeaKIIni;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapaKTep CMELICHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHYECKHE IPOIIECCHI,
JIeJKAIUE B OCHOBE MIPOMBIIIEHHOTO MOJYYEHHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a



Takke cHOPMHPOBAHHOCTH MPEICTABICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYMCICHHS C UCIOIb30BAaHUEM
MOHSTHUSL «MAcCOBas 10JIs BEIIECTBA B paCTBOPEY, 00BEMHBIX OTHOIIICHU ra30B
IpM XHMHYECKHX pEaKlUHsX, Macchl BellecTBa WM OO0bEMA Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO W3
YyYaCTBYIOIIUX B PEAKIMH BEHIECTB, TEIMIOBOro 3(d@dexra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACCHI BEMIECTB, TPEBPAILECHUS U COXPAHECHHUS SHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON MOCYAOoW M Ja0OpaTOpHBIM OOOpYIOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBITOJTHEHHUIO
71a00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIMNOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIN3aTOPa,
OMpeNeNeHrue CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIbI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
pEeaKiMM, peakiMd HWOHHOTrO OOMEHa, KAa4eCTBEHHBIE PEaKiMu Ha cyib(art-,
KapOOHAT- U  XJOPUA-aHUOHBI, HA  KATHMOH  aMMOHHA,  pEIICHHUE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Mertame»y u  «Hemeramis»y) B
COOTBETCTBMM C TIPaBWJIAMM TEXHUKM O€30MacHOCTH MpU OOpalIeHUuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHHEM, MPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (popMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH aHAIIM3UPOBATH XUMHUYECKYIO
uH(pOopMaIMIO, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalnu, THTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
11e71IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 370POBbS M OKpPYXAIOLIEH MPUPOTHON Cpelibl, 0CO3HABATh
OMAacCHOCTb BO3JEHCTBUA HAa >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
nmoHumasi cmbicn mokazatens [IJIK, mosicHaTs Ha mnpuMmepax crmocoObl
YMEHBIIICHUSI U TPEIOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsl OOY4YarOIIMXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASMIINX OOYYaIOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XUMHAYECKUX (HOPMYII.
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KoaudecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM

Ne i/ KonTpoabHbie
NMPOrpamMMbl Bcero
padoThI
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
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Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI 2
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' aJKaJUEHbI, aJIKUHbI
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' U UX nepepadoTka
Hroro mo pasneny 13
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3.1 Crupter. ®enon 3

39 AHL,Z[CFI/I,Z[BI. Kap6OHOBBIC KHUCJIOTHI. 7

CrnoxHble 3¢upbl

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl



3.3 YrneBoabt 3
Hroro mo pazaeny 13
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4.1 AMUHBI. AMUHOKHCIOTHL. benku 3
Wroro mo paszneny 3
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Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
11 u [lepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue falsyqennﬂ :)Iﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecypesI
[IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus ctpoeHHst OpraHM4YEeCKUX
coequHenuit A. M. Bytneposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
opraHuyeckux BemiectB. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
MeraH u 3TaH — npocTenIne 1
MPEACTaBUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
OTUJEH U IPONWIEH — IpOCTeine 1

MNpEACTABUTCIIN AJIKCHOB

ITpakTuyeckast padora Ne 1.
«[Tomyuenue sTUICHA U U3yYEHUE €TO 1 1
CBOMCTB»



10

11

12

13

14

15

16

17

18

Ankanuensl. byranuen-1,3 u
MetunOyranuen-1,3. [lonydyenne
CHHTETHYECKOTO KaydyKa U PE3HHbI

AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUH PSIL.
AlneTuieH — MpocTenInii
MPEJICTaBUTEND aJTKMHOB

Brraucnenus 1o YpaBHCHUIO
XUMHYECKOM p€aKnuun

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTD
apeHoB

I'enernyeckas cBS3b YIiI€BOJOPOIOB,
MIPUHAUICKAIUX K PA3IMYHBIM KJlaccaM

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHbIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponpHas pabota mo pazaeny
«YTIIeBOAOPOIBD

HpeHeHLHBIe OIHOATOMHBIC CIIUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoHas cBsi3b

MHoroatoMHbIe CIIMPTHI:
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OTUJICHIJIMKOJIb U TTIMICPHUH

@DeHOoI: CTPOCHHE MOJICKYJIBI,
¢bu3nuecKkrue 1 XUMHUYEeCKHEe CBONCTBA,
MIPUMEHEHUE

Anpaerunsl: GopManbaeTU U
areTanpaerua. AeToH
OAHOOCHOBHBIE NpEETbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOUM KHCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICIIUX Kap6OHOBbIX
KHUCIIOT

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

CroxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['naponus
CJIOKHBIX 3(hHpOB

XKupsl: rupoan3, NPUMEHEHHE,
OuosIornvecKas poJib KHUPOB
VYTieBoibl: COCTaB, KiIacCU(pUKAITHSI.
Bakneimme npencTaBuTeNN: INII0OKO34,
¢bpyxTO3a, caxaposa

Kpaxman u nemirono3a Kak npupoHbie
MOJINMEPBI
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KonTponpHas pabota mo pazaeny

«Kncnopo;[cozlepxcamne OpPraHn4CCKucC

COCOANHCHUA»
AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHUYECKUE COCTUHEHMS, HX
Ouosiornyeckoe 3HaueHue. Ilentuab
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS
OcHOBHbIE IOHATHSA XUMHUH

BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁ.

HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KITACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

XUMHUYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHUN
10 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.M. MeHnaeneeBa
B Pa3BUTUU HAyKH

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBSI3b,

e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsi3b
BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.

IIpakTn4yeckue
padoThI

JlaTa

U3yYeHust

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl
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MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanms XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIIUIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMHYECKOE paBHOBECHE

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

DNEeKTPOIUTHYECKAS AUCCOLIUALIHS.
[TonsiTue o BoopoanoM nokasarene (pH)
pactBopa. Peakiiun moHHOTO 0OMEHa.
I'mpponus opraHnyeckux u
HEOPraHUYECKUX BEILECTB
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [louarue o6 anexTponauze
pacriaBoB U pacTBOPOB coJieit
KonrtponbHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHUM»
MerTabl, UX MOJ0XKECHUE B
Ileprognyueckoii cucTeMe XMMHUYECKHUX
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anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHHUs aToMOB. O01THe
(busnvecKkre CBONCTBA METAJIJIOB

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, KaIui, KaabIUi,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

XHUMUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTUHEHUN

XuMHuUyecKre CBOMCTBA IIMHKA, JKejae3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Mertamnb»"

Hewmeranibl, ux mojoxxeHue B
[lepuonnueckoii cucreMe XUMHUYECKHUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3NYECKUE CBOMCTBA HEMETAILIIOB.
AnnoTponusi HEMETAIOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U

HUX COeIUHEHNN

XuMHUUecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN
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XUMHUYECKHE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U
HUX COEIUHEHNN

O0001IeHre U CHCTEMATH3AIMS 3SHAHUH 110
teme «HeMeramabs». Beraucnenus mo
YpaBHCHHUSM XMUMUYECKUX PEAKIHIA U
TEPMOXUMHUYECKHE PACUETHI

[IpakTnueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

KonTponbHas padboTa no remam
«Metamey u «Hemeramie

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCJIIOTHEI. HCOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

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

Ponp xumnu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITHBI

[IpencraBienust 06 0OIMMX HAYYHBIX
MPUHIIMIIAX TPOMBIIILIEHHOTO OJTYYEHHUS
Ba)KHEHIIIHX BEIIECTB



33 YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB
34 XUMHS ¥ 3J0pOBbE YEITOBEKa

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Pymsutuc I'.E.,®enpaman @.I". Xumus 10 knacc.ba3oBelii ypoBeHb

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckoe nocooue st yauTens

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

POIII
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