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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
obpazoBanuu B Poccuiickoit dDeneparuu», TpeboBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro  mpeaMera «XuMus» B 00pa30oBaTeIbHBIX
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  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO 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
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMeE MO XUMHH C YUETOM CHEIU(DUKA 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 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



OKpYXalollleM MHpE KaK O €IUHCTBE IMPUPOAbI 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 €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 4YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOW, MHUIIEBOM, HKOJOTMYECKOW O€30MacHOCTH U
OXpaHbI 310POBbSI.

B cootBeTcTBUM C OOmMIMMH NEISIMU U MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpa3zoBanusi coxaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIi
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 —
«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
XUMUH) U opraHnudeckoit xumun. ®opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUN 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
HEOpraHu4ecKas XuMus» cHOpMHUpPOBaHA B MPOrpamMMe 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
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
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(PMKAIMOHHBIX 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 00o00MIIatoEel 10 OOBACHSIONIEH U MPOTrHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXHEHINMX BeIIeCTBaX, HMX 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
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 HH(MOPMAIIMI0O U TMPUMEHATH €€ IS TOINOJHEHUS 3HAHWM,
pElIECHUsT HHTEJUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
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 CTPOCHHEM, MTO3HABAEMOCTh
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 PECYpCOB, CBIPbsl, CO3[aHUSI 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 JCUCTBUIM, HMEIOMMX O0a30BO€ 3HAYCHUE IS
Pa3UYHBIX BHUJIOB JACSATEIBHOCTU: pEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTkn  WHQOpMAIMU, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OIbITa



MPAKTUYECKOM M HCCIE0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIONIEH BaXKHOE
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 LeJied HW3y4YeHUs MNpeaMera SBISETCS BIIOJHE
OTPaBIaHHBIM.

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 KAapTHHBI 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 (QopMupoBaHuUE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHUMHUYECKUX peakiui, HEOOXOIUMBIX st
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
U3YYEHUs TIpeAMETa B NMPOrpaMMe MO XMMHUU YTOUHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanusi. CeroHsi B MpEeNoilaBaHU XUMHUU B OOJbIIEH 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 TOJIYYEHUSI 3HAHUM
U IPUMEHEHUS UX B PEaIbHOM KU3HU JIJIs PEIICHUS MPAKTUYECKUX 3a7a4.

B cBsi3u ¢ 3TUM mipu u3ydeHUU TpeameTa «XUMUs» JOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE IEJN U 33]Ia4H, KaK:



amanrtanus OOydYalolUMXCsl K YCJIOBHSIM JWUHAMUYHO Pa3BUBAIOIIETOCS
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 Ba)KHOE MECTO B MO3HAHMU XHUMUH, a TaKXKe JJIs OIECHKHU C
MO3UINI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BELIECTB 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, HAaOIIOAATeNbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
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
IPAMOTHBIX PEIICHUH B CUTYAIIUSX, CBI3aHHBIX C XUMHUYECCKUMU SIBJICHUSIMH.

B yueOHOM mutaHe cpeaHero oOmiero o0pa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHI».

OOG1iee yucao 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUH, Ha 0a30BOM
ypOBHE CpeaHero ooIiero oopa3zoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hepento), 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 ITOJIyYE€HHUH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPHUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUA. CTPYKTypHBIE
(dopMyIbl OpraHndecKux BemiecTB. ['omornorusi, uzomepusa. XuMU4ecKas CBS3b
B OPTaHUYECKUX COCAUHEHUIX — OAUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenre 0  KiIacCU(pUKALMKM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTuieckas) U TpUBUAJIbHbIE
Ha3BaHUs BOXHEUIINX IIPEACTABUTEIIEN KIACCOB 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 JAEMOHCTPALMOHHBIX OIIBITOB II0 IIPEBPALIECHUI0 OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeTtaH u 3TaH —
IpocTeiIlne NMpeACcTaBUTENN alKaHOB: (PM3UYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeleHUs] U TOpPEHMs), HaXOXJIECHHWE B NPUPOJE, IMOIy4YeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUIIEH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWCTBA
(peakuu TUAPUPOBAHUSA, TAJIOTEHUPOBAHHUS, TUApATallUd, OKHUCICHHUS W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankaauensl: Oytanuen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomyuyenune
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

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

Apensl. ben3zon: cocras, cTpoeHue, prU3NUECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy TaJOr€HUPOBAaHUS W HUTPOBAHUS), MOIYYEHHE W HPUMEHEHHE.



Tonyon: cocmae, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHOB. ['eHeTHUYecKas CBSA3b MEXIY YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOoaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTku He(pTH, HMX MPUMEHEHHE B MPOMBILIUIEHHOCTH U B OBITY.
KaMeHHbI1 yroib 1 NpoayKThl €ro nepepaboTKy.

DKCneprUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasliaMy IJIacTMacC, Kay4yKOB M PE3HHBI, KOJIICKIUU
«Hedpts» u  «Yromp», MOJENIUPOBAaHME MOJIEKYJ YIJIEBOAOPOJIOB 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 IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX BEHIECTB WJIH MPOAYKTOB
peakiun).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

IIpenenbHblE OMHOATOMHBIE CIHMPTHI. METAHOJI M 3TaHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (peakUuu C AKTUBHBIMH MeETaljlaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHUE), NpUMeHeHue. BoaoponHbie CBA3M MeXay
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W IJIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTallaMH, KaueCTBEHHasl peaklys Ha MHOTOATOMHBIE CUPTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

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

Anpperunpl U kemowusvl. DPoOpMaNbIEruj, aueTaldbACTUI: CTPOEHHUE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npumeHeHue. CTeapuHoBas U OJIEMHOBASI KUCIOTHI KaK MPEICTABUTENN BBICILIUX



KapOOHOBBIX KHUCJIOT. MpIJJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, WX
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 aMMuadHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HeJUtoNIo3bl.  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€iKoB. XUMHUUECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, I€HATYpALMsl, KAYECTBEHHBIE PEAKIIMKU HA OCJIKU.

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 — TTOJIMMEPHU3ALIHS U TIOJTMKOHACHCAIHUS.

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

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHHH OpPraHUYEeCKOM
xumuun B 10 Kjacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHWE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIW3, CHUHTE3, KiIacCHU(UKAIUS, MEPUOIUIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuzuka: wMartepusi, OHEPrusi, Macca, aToM, OJEKTPOH, MOJIEKYya,
ASHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €IMHUIIBI UX U3MEPEHUSL.

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

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

TexHonOTHSA: TUIIEBbIC TMPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO ITHTAHMS,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

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

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



[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. WM. Mennpeneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMMHU MPOCTBIX U CJIOKHBIX
BEILIECTB [0 TpynIaM M MepHoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTa/uInyeckast). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuenTtopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENHEHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U AHUOHBI.

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

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

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. 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 MPEBPAILICHHS YHEPTUH MIPU XUMHYECKUX PEAKIIHIX.

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

OnekTpoiutuueckas auccouuanusi. CuibHbIE W CiiaOble AJIEKTPOIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHASI.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEepUMEHTAIbHbIE METObl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
neMoHcTpauusa Tabmun «lleproguyeckas cuctemMa XUMHUYECKUX AJIeMEHTOB /l.
N. MenneneeBay, u3ydeHue MoJielield KpUCTAUNIMUECKUX PEIIETOK, HAOII0ICHHE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMNBITOB (Pa3lIoKEHHUE
MEepOKCHIAa BOAOpOAAa B MPHUCYTCTBUU KaTaau3aTopa, OMpPEACICHUE CPEIbl
pPacTBOPOB BEIIECTB C ITOMOIIbIO YHUBEPCAIBHOTO WHIMKATOPa, PEaKUun
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 MCIOJIb30BAHUEM TMOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

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 yriaepoia).

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

[IpruMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Mertamnsl. [lonoxenune metamuios B [lepuoauueckon 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 BAXXHEUINIMX META/UIOB (HATPHUH, KaJIUM, KaJbIIHM,
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 W UX IPEBPALICHUI:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbl», 00pa3iloB HEMETAIIJIOB, 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 BelecTBa UM 00bEMa ra30B 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

Ponb xuMum B 00eCrieueHr SKOJIOTHUYECKOMN, SJHEPIeTUUECKON 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 MaTEPHUAIOB: Ba)KHEWIIME CTPOUTENbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepHalIbl ISl SJIEKTPOHUKH, HAHOMAaTepHaJlbl, OPraHUYECKUE U MUHEPAIbHbIC
ya00peHus.

Xumusa U 3I0pOBhE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MaCHOTO WCIOIL30BAHMS TPENapaToB OBITOBOM
XUMUU B TOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e€M Mpu  HM3ydyeHUH oOmed u
HEOpPraHM4eCcKor XUMHUM B 11 Kiacce OCyIIECTBIAETCA Ye€pe3 UCIOJIb30BAHUE
Kak OOIIMX E€CTECTBEHHO-HAYUHBIX MOHSITUM, TaK U TOHSITUH, SIBISIONIUXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuukaius, MNePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBaHUE, U3MEPEHUE, SIBIICHUE.

®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 U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECcKast MPOMBIIIJIEHHOCTb, METaJTyprus,
MIPOU3BOJICTBO CTPOUTENHHBIX MaTepuasnoB, CEIBCKOXO03SIICTBEHHOE
IPOU3BO/ICTBO, MUIIEeBast MPOMBIIIJIEHHOCTb, bapmarneBTUYECKas
POMBINLJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMbLI 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 MpeaMeTHhIM). HaydHO-MeTonuueckoil OCHOBOW st
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MTPOTPaMM CPEIHETo OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

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

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUNU JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUWY;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIUXCs PYKOBOJICTBOBATHCSI B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMU 1I€JTOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

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

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHON M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBHHU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UjeaJlaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIeccam
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JIn4HOCTHBIE pPE3YyJbTAaThl 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 BOCIIMTAHMA



OCO3HaHUsl  OOYYAIOIIMMHCS  CBOMX KOHCTUTYLUMOHHBIX MpaB H
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;

IPEACTABICHNAS O COLMAIBHBIX HOPMax M NPABMIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3aa4, BHIMOJTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apryMEHTHI IpYTUX [IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacCJEIUIO
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) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NTOBEACHUS;

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 IPABOBBIX HOPM M OCO3HAHHE IMOCIEACTBUN 3TUX
IOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pa3a >KHU3HU,
HE00XOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DU3NYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOMIOICHNSI TIpaBMJI OE€30MaCHOTO OOpallleHUs] C BEIIEeCTBaMU 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
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
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 WHIMBHUAYAIbHOW 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 HEOOXOJUMOCTH HCHOJIb30BAHUS JOCTIKCHUN XUMHUU IS
pelIEHUs BOIPOCOB PAIMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

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) UEHHOCTH HAYYHOI'O NMO3HAHMS:

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

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



yOexKAEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU 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
WCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS U1l aHalu3a M OOBACHEHUS SBJICHUU
OKpPY’>KaIOIIET0 MHpa U TMPOUCXOMAUIMX B HEM H3MEHEHUH, YMEHHUS JenaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHSI IOCTOBEPHBIX BHIBOJOB;

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

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTHMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUA MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
po(heCCUOHATILHON S TENIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha ypOBHE CpeHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEX U CIUTUIMHAPHBIC (MEXKIIpeIMETHBIC) oOIeHayYHbIe TTOHSATHS,
OTpaXKAIOUIUE IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUsS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusl, SBJICHUE, MPOIEeCC, CUCTEMa, HayYHbIA (haKT, MPUHIIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHWE, HAOIIOJICHUE, H3MEPECHHE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4ueOHbIC JIefiCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHUKATHBHBIC, PpETYJATHBHBIC), oOecmeunBarone (GopMupoBaHUe
(GYHKIIMOHATBHOM TPAMOTHOCTH M COIUATTLHON KOMIIETEHITUN O0YJarOIINXCS;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIUCITUIUIMHAPHBIC, MHPOBO33pEHUYCCKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIC IEUCTBUS B MIO3HABATEILHON M COLIMAIbHOM MPAKTHUKE.



MeranpenMeTHbIe pe3yJibTaThl OTPAXKAIOT 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 NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTaHABIMBATH UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEpUM IS KiIacCU(UKAIUM 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 BBHIBOBI M 3aKIFOUCHUS,

OPUMEHSTh B  MPOLECCE IIO3HAHUS, UCHOJb3yEMbIE B  XHUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENM, MPeoOpa3oBBIBATh  MOJACIbHBIC
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 M3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

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

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHMs HaOI0IaTh 3a



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

npuoOpeTaTh OMNBIT YYECHUYECKON HCCIEAOBATEIbCKOM W MPOEKTHOMN
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 337ay, NPUMEHEHUIO Pa3IUYHBIX
METOAOB NTO3HAHMSI.

3) paboTa ¢ uHpopmManmeii:

OPHEHTHUPOBATLCS B PA3JMYHBIX HWCTOYHHWKAX WH(popManuu (Hay4dHO-
MOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COACpXaHHs, CIpaBOYHBbIE MOCOOWUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opm
peACTaBICHUS, KPUTUYECKA  OLEHUBAaThb €€  JOCTOBEPHOCTH M
HEMIPOTHUBOPEYUBOCTH;

bopMyIUPOBATH 3aMPOCH] U IPUMEHSThH PA3JIMUHbIE METO/IbI IIPU MTOUCKE U
orObope HHPOPMALMH, HEOOXOAUMOM JJid BBINOJHEHUS YYEOHBIX 3a1ad
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MUCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY MpEICTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON HWH(OpMaImen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTreMaTU4ecKhe) 3HaKu W CHUMBOJIbI,  (opmyibl, abOpeBUATypHI,
HOMEHKJIATYypy;

UCIOJb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISITHOCTH.

OBJiaieHue YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IEHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOWl TeMbl B XOJ€ Avaiora
W/WIU JUCKYCCUU, BBICKA3bIBaTh WJEH, (HOPMYIUPOBATh CBOM MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALNEH pe3yIbTaTOB MO3HABATEIBLHON JEATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBINIOJIHEHUM XMMHUYECKOTO JKCIEPUMEHTAa, NPAKTUYECKONM paboThl 1O
MCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peain3allii yueOHOro MPOeKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXICHHS 1 OOMEHA MHEHUSMH.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJaSITUBHBIMU A€CTBUSAMMN:



CaMOCTOSITENIFHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENIBHYIO
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 pElIeHUs C y4E€TOM IMOJYYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

IIpeameTHble pe3yapTaThl OCBOECHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM O XHUMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TO3HAHUU SBJICHHUU
OpUposibl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(PYHKIIMOHAJIBHOM T'PAaMOTHOCTH, HEOOXOIMMOM IJIs1 peleHHs] MPaKTUYECKUX
3alad U SKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BIIQJICHAE CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas  BKIIIOYAECT:
OCHOBOTOJIAralolue MOHATHS (XMMHYECKUN DSJIEMEHT, aTOM, 3JIEKTPOHHas
o0oJIouKa aToMa, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BépHyTass M COKpalIEHHAas),
MOJIb, MOJISIDHasE Macca, MOJSIDHBIM  00BEM,  YIVIEpOAHBIA  CKEJIET,
(yHKIIMOHAJIbHAS TPYINA, paJuKal, H30MEpHUs, H30MEpPbI, TOMOJOTHYECKHI
ps, TOMOJIOTH, YTIIEBOIOPOJBI, KUCIOPOA M a30TCOJEpkKALUE COCIUHEHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BeniecTB A. M. Bytneposa,
3aKOH COXPAHEHMSI MAcChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JEXKallhe B OCHOBE IOHHMaHHS
NPUYUHHOCTY U CHUCTEMHOCTH XUMHUYECKHX SBJICHUH, (AKTOJIOTHMYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BXHEUIINX OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEILHOCTH
YEJIOBEKa;



c(hOpMHUPOBAHHOCTh YMEHHUI BBISBISTH XapaKTEPHBIE IPU3HAKH TOHSITHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILLICHUNA OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MJUTIOCTPAIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIIICHKHOCTh U3yUYCHHBIX
OPTaHWYECKUX BEIIECTB TO HMX COCTaBy U CTPOCHUIO K OMpPEACIEHHOMY
KJIaCCy/TpynIie COeMWHEHMN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckort HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHAIBHbBIC
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTa, CTEapHUHOBAas KHUCIOTA,
TII0K03a, (PPYKTO3a, Kpaxmal, [eJUT0JI03a, TIUIIH);

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

c(hOpPMHUPOBAHHOCT, YMEHHUS TPUMEHSATH TOJOXKCHUS TEOPUU CTPOCHUS
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,
¢u3MUeCKe U XMMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3THMYHbIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 9TaH, 3THJICH, MPOMUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAs KUCIOTHI, TIIOKO3a,
KpaxMmaji, [eJ/UTI0JIo3a, aMHUHOYKCYCHash  KHCJI0Ta),  WLIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKIYy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepPU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MTPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE IMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUYMCICHUS TIO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEeaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);



c(hOpPMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHMA 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 >KU3HCHHBIX 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 BBITIOJHEHUIO
71a00PaTOPHBIX XUMHUUECKHX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
[OJIyYCHHE OTWIEHA M U3YYEHHE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIUU
OpraHUYeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUM, ILBETHBIE
peakuuu O€KOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ysbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
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 TpaBWJIa  DKOJOTHUYECKHU
L[EJIECO00PA3HOr0 MOBEACHUS B OBITY W TPYIOBOM ACSITENBHOCTH B LEIAX
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 TPEJOTBpPAlIEHUSI MX BPEIHOIO BO3JECUCTBHUS Ha OPraHU3M
YeJI0BEKa,;

JUTs1 OOY4YarOIIMXCSA C OTPAHUYEHHBIMU BO3MOYXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYalOlIMXCS: YMEHHUE MCHOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX (OPMYIL.

11 KUIIACC



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

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTaBIISAIOIIECH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHUpa, POJIM XUMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHISCKUX
3a71a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XMMHMYECKMX 3HAHHUM, KOTOpass  BKJIIOYACT:
OCHOBOITOJIAraoIlye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
AJEKTPOHHBIE OpPOUTANM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHCJICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTAIUITMYECKAs
pPELIETKA, TUIBI XUMUYECKAX PEAKIIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPrUU NMPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIKAIM€ B OCHOBE TOHUMAHMS
NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBAx, COCTaBe, MOJYYCHHUH M OC30MaCHOM HCIOJb30BAHUH
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY M MPAKTUUYCCKOU JEATCIBHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATh XapaKTEPHbIC NMPU3HAKU TOHSITUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA
IIPYA OMUCAHWH HEOPTraHMYECKUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY IS
coctaBieHUss (GOpMyJ BEUIECTB W YPABHEHUM XUMHUYECKHUX PEAKIUH,
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 ONPEACNSATh BaJCHTHOCTb U  CTEMEHb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBsA3M (KOBaJE€HTHAs, MOHHAs, METaJyInuecKas, BOJOpOjHas) B
COCIMHCHUAX, THUMN KPUCTAUIMYECKOM PEIMIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAS, MOHHASI, METAIJTMYECKAs ), XapaKTep CPEIbl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHU;



c(hOpMHPOBAHHOCTH yMEHU yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMpEAeIEHHOMY KJacCy/Tpymre
COeIMHEHMI (TPOCThIE BEIIECTBA — METAUIbl M HEMETalUlbl, OKCHJIBbI,
OCHOBAHMsI, KUCIOThI, aM(pOTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JI. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O00BSACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
XuMHUecKux anmeMeHToB JI. M. MenuesneeBa, MCHOIb3ysl MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPIeTHUYECKHUE  YPOBHW»,  OOBICHITH
3aKOHOMEPHOCTU HM3MEHEHUSI CBOMCTB XHMHUYECKHX DJJIIEMEHTOB M HUX
COEAMHEHUU MO nepuoaam u rpynnam llepuoanueckoil cuCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOMN CBSI3M MEXIY HEOPraHMYECKUMHU
BEILIECTBAMU C IMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolux BELIECTB, TEIJIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIEHUS DJIEMEHTOB, 00pPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakIMii HOHHOTrO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

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

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

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapaKTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IIPUHLIUI
Jle larenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUH XapaKTepHU30BaTh XUMHUYECKHE TPOIECCHI,
JieXKale B OCHOBE MPOMBIIICHHOTO MOJYyYEeHHSI CEpHOU KUCJIOThI, aMMHaKa, a



TaKkke COPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHUST «MAcCOBasi 10JIsl BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHU ra30B
IpM XHMHYECKHX pEaKlUHsX, Macchl BellecTBa WM OO0bEMA Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO W3
YyYaCTBYIOIIUX B PEAKIMM BEHIECTB, TEIIOBOrO 3((dekra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACCHI BEMIECTB, IPEBPAILCHNS U COXPAHEHHUS SHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIJOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBIIOJHEHUIO
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 XHUMHUYECKOH
pEeaKiMK, peakiMd HMOHHOTrO 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 TIPAaBWJIAMHM TEXHUKM O€30MacHOCTH Mpu OOpalieHuu ¢
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATH PE3YyJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (popMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
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 370POBbA M OKPYXKArOUIEH MPUPOIHOM Cpellbl, 0OCO3HABAThH
OMAacCHOCTb BO3JEHCTBUA HA >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHumasi cmpica mokazatens [IJIK, moscHAT, Ha mnpumMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTst O0Y4YaroIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASMIIUX OOYYaIOMUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XHUMHAYECKUX (HOPMYII.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kourpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes!
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pasneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
AJKaUEHbI, ATKUHBI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
94 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOIOB 3 1
U UX nepepadoTka
Hroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyeckKue coeIuHeHUst
3.1 Crupter. @enon 3
3.9 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1

CrnoxHble 3¢upbl




3.3 | YrneBojbl 3

Hroro no pazaeny 13

Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3

Hroro mo pazneny 3

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2

Utoro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/t Konrtpoasnbie Ilpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepuonnueckas cucrema XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHUMHUYECKUE PeaKun 6 1 1
Uroro no pazneny 13
Pasnen 2. Heoprannueckasi xumMusi
2.1 Mertab
2.2 Hemerambl 1
53 CBs13b HEOPTAHUYECKUX H OPraHUISCKHX )
' BEILECTB
Uroro no pazneny 17
Pa3nea 3. XuMus 4 :KU3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[IpenMeT opranuyeckoi
XUMUH, €€
BO3HUMKHOBCHHE,
pa3BUTHE U 3HAUYCHUE

Teopus crpoeHus
OpraHMYECKHUX
coenuHeHui A. M.
byrneposa, eé
OCHOBHBIE ITOJIOKECHHUS
IIpencrasnenue o
KI1acCU(pUKaIUN

OpTraHU4YCCKUX BCIICCTB.

HomeHnkiarypa
(cuctemaruueckas) u
TPUBHAIIbHBIE HA3BAHUS
OpraHWYECKHUX BEIECTB

AJIKaHBI; COCTaB U

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

JIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

Hcnoabn3oBanue
000opya0oBaHusA
LHeHTpa

«Touka pocra»

TexHuKa
6esonacHocTU B
KabuHeTe Xummnu
LeHTpa «Touka
PocTta».
3HaKOMCTBO C
obopypoBaHuem.

JaTumK BbicOKOM




CTpPOEHUE,
TOMOJIOTUYECKUH P

Temneparyp bl,
Jatumk
Temneparyp bl
NAaTUHOBBIM

MeTtaH u 3TaH —
IIpOCTENIINE
MIPEJICTABUTENH AJIKAHOB

AJKeHBI: cOCTaB U
CTPOCHHC, CBOMCTBaA

Jatumk
BbICOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NNATUHOBbLIN

OTUJIEH U IPOIUIIEH —
IpocTenIne
MPEJICTAaBUTENIN ATKEHOB

10

[TpakTuyeckas pabora
No 1. «ITonyyenue
ITHJICHA U U3YYECHHUE €TO
CBOMCTB»

Anxanuensl. byranuen-
1,3 u MmeTunOyranueH-
1,3. [Tonyuenue
CHHTETHYECKOTO
KaydyKa U pe3HHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHMS,




TOMOJIOTUYECKUH PSI.
AueruiieH —
MPOCTEUILINI
MIPEACTABUTEND AIKUHOB

Brruucnenus no

JaTumnK BbiCOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NAaTUHOBLIN —
n3mepeHue

TemnepaTyp bl
11 YPaBHEHUIO
. nepexoaos
XUMHYECKON peakiuu ANNOTPOMHbI X
moandukaum 1
cepbl; M3mepeHune
Temneparyp bl
nnasneHus
BeLLecTs.
Apenbl: 6eH301 U
12 TOJIy0J. TOKCUYHOCTh
apeHoB
I'ereTmueckas CBI3b
13 YTJIEBOJIOPOJIOB,
MIPUHAISKAITUX K
pa3IMYHBIM KJlaccam
[IpupoHbIe UCTOUHUKHU Jatuuk
14 YTJIEBOJIOPOIOB: BbICOKOM

MPUPOAHBIN a3 u

TemMneparyp bl,




HOIYTHBIE HEPTSHbIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadoTKu

Jatumk
Temneparyp bl
NAaTUHOBbIN

[IpuponHbIe HCTOYHUKHU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

15 MOITYTHBIE HEPTSHbIE
rasbl, HeQTh U
IIPOAYKTHI €€
nepepaboTKu
KonTtponpsHast pabora o
16 pasnerny
«YTneBoaopoab»
[aTumK BbicOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NAaTUHOBBIN —
[IpenenbubIC nsmepeHune
17 OJTHOATOMHBIE CITHUPTHI: Temneparyp bl

METAHOI U DTAHOIL.
Bonopoanas cBs3b

nepexonos
aNNOTPONHbI X
moanduKkaumm
cepbl; M3MepeHue
Temneparyp bl
nnaBneHns
BELLEeCTB.




MuoroaromMusbie

18 CIIUPTHIL: STUIICHIJIUKOJIb
U TJIMLEPUH
[aTumK BbiCOKOM
TemMneparyp bl,
Jatumk
TemnepaTyp bl
NAAaTUHOBLIN —
®deHour: cTpoeHue nmepeHue
19 MOJICKYJIBI, PU3NICCKUE TemnepaTyp bl
Y XUMUYCCKHE nepexoaos
CBOICTBA, IPUMECHEHUE annoTPOMNHbI X
moandukaum 1
cepbl; UsmepeHue
TemnepaTyp bl
nnasieHuns
BELLECTB.
AJBaerunsl:
20 dopmanbaerus u
areTagbpIerun. AeToH
OIHOOCHOBHEIS Oatuunk pH
21 MpeaeabHbIe
KapOOHOBBIEC KHCIIOTHI:
MypaBbHHas U YKCYCHAas
[IpakTuyeckas pabora
99 Ne 2. «CBoiicTBa

pacTBOpa YKCyCHOM
KHUCIIOTBI»




23

CreapuHoBas u
OJICMHOBAs KUCIIOTHI,
KaK MPeCTaBUTEIN
BBICIINX KapOOHOBBIX
KHCIIOT

JdaTtumk pH

24

Mpbuta kak conu
BBICILINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEEe
JIICUCTBUE

DaTtunk pH

25

CrnoxHuble 3(UpbI Kak
IPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT.
I'maponus cnoHbIX

3¢upoB

26

Kupsr: tunponus,
IIpUMEHEHUE,
Ouosnoruyeckas poiib
JKUPOB

27

VYrieBodsl: COCTaB,
Kiaccuukarms.
Baxwueimme
MIPEACTABUTEINH:
TJIF0KO3a, PpyKTO3a,
caxaposa

Jatumk pH

28

Kpaxman u nemnronosa
KaK MPUPOAHbBIE
MOJIUMEPBI




29

KonTtponsHast pabora o
pasneny
«Kucnopoaconepxaune
OpraHUYEeCKHe
COEIMHEHUS»

30

31

AMMHBI: METHJIAMHUH U
AHWJINH

AMHHOKHUCIOTEI KaK
amdoTepHbIe
OpraHUYEeCKHE
COCIMHEHMS, HX
OHOJIOruYecKoe
3Hauenue. IlenTumnl

DaTtunk pH

Jatuunk pH

32

33

34

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTOHATHS
XAMHHU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHNH

OCHOBHBIE METO/IBI
CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCTUHEHUN.
[InacTmaccel, Kaydyku,
BOJIOKHA
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11 KIIACC

N Kosmn4yecTBo yacos DJIeKTPOHHbIE Hcnonb3oBanu
A Aara uudposbie e
n/ = Tema ypoka Bcer  Kontponbnsl =~ Ilpakrnmueckn — HM3y4eHH
o0pa3zoBaTe/ibHbI o0opynoBaHust
I o e padoThbl e padoThbl A
e pecypcbl LHeHTpa
«Touka pocra»
XUMUYECKUI PJIEMEHT.
ATOM. DneKTpoHHAas 1
KOH(UTYpalus aTOMOB
Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKHUX AJIEMEHTOB
J. . Menneneena, ux 1
CBS3b C COBPEMEHHOMN
TEOPUEN CTPOCHUSA
aTOMOB
3aKOHOMEPHOCTH [aTumnK BbICOKOIA
W3MEHEHUS CBOMCTB Temneparyp b,
XUMUYECKHUX AJIIEMEHTOB U AaTunk
UX COEJIMHEHUH 1O Temneparyp bl
rpyIIaM U MePUOIaM. NAaTUHOBbIN —
3HaueHue 1 nsmepeHue

NEPUOANYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYCCKUX
anemenToB J[.1.
MeHieneeBa B pa3BUTHH

HayKu

Temneparyp bl
nepexonos
aNNoTPONHbI X
moandukaum 1
cepbl; U3MepeHne




CTpoeHue BellecTBa.
XuMHUecKas CBSI3b, €&
BHUIbI; MEXaHU3MBbI
00paszoBaHMs
KOBQJICHTHOM CBS3H.
Bonopoanas cBs3b

BaneHTHOCTb.
DIIEKTPOOTPULIATETLHOCTh
. CTenenn OKUCIIEHUS.
BemtectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOEHUS

TemnepaTyp bl
nnasneHunn
BELLECTB.

[aTumK BbiCOKOM
TemnepaTyp bl,
Jatumk
TemnepaTyp bl
NAaTUHOBLIN —
nsmepeHue
TemnepaTyp bl
nepexonos
aNNoTPONHbI X
MmoanduKaum i
cepbl; U3MepeHne
Temneparyp bl
naaBaeHus
BELLEecTB.

ITonsiTHE O THUCTIEPCHBIX
cucremax. IcTuHHBIE 1
KOJIJIOUHBIE PACTBOPBI.
MaccoBast 1o BelecTBa




B pacTBOpe

Knaccudukanms u

HOMEHKJIaTypa
HEOPraHUYECKUX
7 COCIMHEHU.
I'enernueckas cBsA3b
HEOPTaHWYECKNX
BELIECTB, PA3IMIHBIX
KJIACCOB
[aTymK BbICOKOM
Temnepartyp bl,
Knaccudukanms Jlatumk
XUMHUYECKUX PEAKIUH B Temneparyp bl
HEOPraHWYECKON 1 NAaTUHOBbLIN —
OPraHNUYeCKON XUMHH. nsmepeHue
8 3aKoH COXpaHEHUsI MaCChl Temnepatyp bl
BEIIECTB; 3aKOH nepexosos
COXpaHEHUs U annoTPOMNHbI X
IIpeBpaIeHUs DHEPTUU moanduKaum i1
pY XUMHUYECKHUX CepbI; USMEPEHNE
peaknusIx TEMNEPATYP bl
nnasneHun
BeLLecTs.
CKOpOCTh peakiuu. Oatumk pH
9 OO0paTtuMbIe peaKIny.
XHUMHYECKOE PAaBHOBECHE
10 [TpakTuueckas padora No [aTunK BbICOKOA

1. «BnusiHue pa3inuyHbIX

Temneparyp bl,




11

($akTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAS
mucconuanus. [Tonstue o
BOJIOPOJIHOM IOKa3arese
(pH) pactBopa. Peakiiuu
MOHHOT'O OOMEHa.
I'maponus oprannyeckux
¥ HEOPTaHUYECKHIX
BEIIIECTB

Jatumk
TemnepaTyp bl
NAaTUHOBLIN —
n3mepeHue
TemnepaTyp bl
nepexonos
aNNOTPONHbI X
MmoanduKaum i
cepbl; MU3MepeHne
Temneparyp bl
naaBaeHun
BELLECTB.

12

OxucnuTenpHo-
BOCCTaHOBUTEIILHBIC
peakuuu. [lonsrue o0
AJIEKTPOJIM3E PACIIIaBOB U
pacTBOPOB coyeit

Jatumk pH

13

KonTponbnas pabota no
pazneny «TeopeTnueckue
OCHOBBI XUMUU




14

15

16

17

Mertamisl, UX MOJ0XKECHUE
B [Iepnonnueckoit
CHCTEME XUMMHUUYECKUX
snemenTtoB 1. U.
Meugeneesa u
OCOOEHHOCTH CTPOCHUS
aromoB. OO1ue
¢du3nveckre CBOMCTBa
METaJIJIOB

CruiaBbl METAJUIOB.
DIIEKTPOXUMUYECKUN P
HANPSDKEHUN METalIOB

XHUMHYECKHE CBOMCTBA
BaKHEHIIINX METAIIOB
(HaTpuil, Kanui, KanbIui,
MarHuii, aTFOMUHHIN) U UX
COeTMHEHNN

XUMHYECKHE CBOMCTBA
Xpoma, MEJIU U UX

[aTumK BblCOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NAaTUHOBBIN —
nsMmepeHue
Temneparyp bl
nepexonos
aNNoTPONHbI X
moanduKaum i
cepbl; U3MepeHne
Temneparyp bl
naaBaeHus
BELLEeCTB.




18

19

20

21

22

COEeIUHEHUI

XUMHYECKHE CBOUCTBA
LIMHKa, jKeje3a U UX
COCIMHEHUN

[IpakTuyeckas pabora Ne
2. "Pemnrenne
AKCTICPUMECHTAIBHBIX
3a7a4 10 TEME
«MeTame»"

Hewmerannsl, ux
MTOJIOJKCHHUE B
[Tepuoanueckoii cucreme
XUMHYECKUX JIEMEHTOB
J. 1. MeHaeneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

dusznueckre CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS
HEMETAJIOB (Ha mpuMepe
KHUCJIOPOJa, CEPHI,
dbocdopa u yraeposa)

XMUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COeTUHEHUU

JaTumK BbicOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NNaTUHOBLIN —
nusmepeHue




TemnepaTyp bl
nepexoaos
aNNoOTPONHbI X
moanduKaum i
cepbl; UsmepeHue
Temneparyp bl
nnasneHua
BELLECTB.

23

24

XUMHYECKHE CBOMCTBA
a3ota, gpocdopa u ux
COeTMHEHUU

XUMHYECKHE CBOMCTBA
yriiepo/ia, KpEMHHUS B UX
COEeIMHEHUN

[aTymK BbICOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NAaTUHOBLIN —
n3mepeHue
Temneparyp bl
nepexonos
aNNoOTPONHbI X
moandukaum 1
cepbl; U3MepeHue
Temneparyp bl
nnasseHun
BELLEeCTB.

JaTumK BbicOKOM
Temneparyp bl,
Jatumk
Temneparyp bl
NAaTUHOBLIN —
nusmepeHue




TemnepaTyp bl
nepexoaos
aNNoOTPONHbI X
moanduKaum i
cepbl; UsmepeHue
Temneparyp bl
nnasneHua
BELLECTB.

25

[IprMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX
COCIMHEHUN

26

27

28

O0o061IeHuE U
cucTeMaTu3aIus 3HaHui
mo TeMe «HemeTamibsn».
Brerancnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peakuuii u
TEPMOXHUMHUYECKHUE
pacy€Tsl

[TpaxTiueckast paborta Ne
3. «PemeHue
IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
"Hemeramnsr"»
KonTponbnas pabota no

TeMaM «MeTaJuibl» 1
«HemeTtaren»y




29

Heoprannueckue u
OpraHMYECKUE KUCIIOTBHI.
Heoprannueckue u
OpraHNYeCKHEe OCHOBAHUS

JdaTtumk pH

30

AmdorepHbie
HEOPTraHUYECKUE U
OpraHuvecKue
COEINHEHUSI.
['eHeTnueckast cBS3b
HEOPraHUYeCKUX U
OpPraHMYECKHX BEIIECTB

31

32

33

Pois xumun B
obecrneueHnn
9KOJIOTHYECKOM,
JHEPreTUYECKON U
MHIIEBOM 0€30IMacHOCTH,
Pa3BUTHUU MEIUIIMHBI

[IpencraBnenus o6
OOIIMX HAyYHBIX
HPUHIAITAX
IPOMBIIIUICHHOTO
TOJTYYeHHS BOXKHEHIITHX
BEIIIECTB

Yenosek B MHPCEC BCUICCTB
" MaTCpruajioB

34

XuMUs 1 310pOBbE
YeJ0BeKa
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