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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero oobmero o0pa3oBaHMs
pa3zpaborana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ybTaTaM OCBOCHHS
dbenepanbHOll 00pa3oBaTENbHOM MPOTrpaMMbl CpeAHEro oOIiiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepaqbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yu€rom Konuenmuu mnpenojaBaHus
y4eOHOro mpeamera «XuMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
@denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMbl, |
OCHOBHBIX TONIOKeHUH «CTparerun pa3BuTUsL BocnuTaHus B Poccuiickoit
Oenepanyu Ha nepuod 1o 2025 roga» (Pacnopsbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0B K pa3paboTKe MpOrpaMMmbl IO XUMHH, K OIpPEIeTICHHIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMHU
yueOHoro npenmera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble noioxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJIEp>KaHus, pe3yibTaToB OOydeHUs W TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITY CKHUKOB.

XUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITY CKHUKaMHU
00111e00pa30BaTEIbHOM  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIOYKUT 3aBEpIIAIOIIMM 3TaloM peaju3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTHU I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYpbl
YeloBeKa, a TakKKe 3KOJOTHYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBbI0 M TPHUPOAHON cpene. Peammusyercss xumudeckoe 0Opa3oBaHHe
o0yyarommxcsi Ha YPOBHE CpeHEero o0IIero oopa3zoBaHus CPeACTBAMHU yYEOHOTO
npeaMera «XUMHUSD», COJEp)KaHHUE M IOCTPOCHHE KOTOPOro ONpEeNeseHbl B
mporpaMme MO0 XMMHUHU C YYETOM cChHenu(@uKd HAyKW XUMUU, €€ 3HAUCHUS B
MO3HAHWUU TPUPOJBI U B MaTepUANbHOM XM3HU OOIECTBAa, a TaKXkKe C Y4ETOM
oOumuMx 1eaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0coOyI0 posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUM HOBOW 0a3bl MaTepUaNbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YelloBeKa, KOoTopoe (HopMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMUsS CTajla
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyAa W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HANpaBJIC€HA HAa pEIICHUE
rJI00AIBHBIX  TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 310POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIIMIAMU CPEIAHETO OOIIEro
oOpazoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccol, 6a30BbI ypOBEHB
M3Y4YEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOUYEHUS B JKHU3Hb COLMYMAa, MPOJOJIKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnstomiuMu  TipeAMeTa  «XUMHS  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas M HEOPraHUYECKas: XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHu4eckor xumMuu. GOpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K W3Yy4YeHHIO Yy4eOHOro MaTrepuaiia u O0O0yCIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XHMHH BENIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS OPTraHHUYECKHUX
COCMHEHUN, a TaKXke Ha YPOBHE CTEPEOXHUMHYECKHX U DJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuHu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUW. B Kypce OpraHMuecKod XUMHM IOJYYarOT pPa3BUTHE
c(hOopMHUpPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs NMEPBOHAYATILHBIC
MPEJCTaBICHUS] O XUMHYECKON CBSI3M, KIacCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIUU.

[Tonx HOBBIM yTIOM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJOTHYECKHE CBEICHHUsI O BEIIECTBaX U
XUMUYECKo peakiuu. Tak, B yacTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOyYaroIIMMCsl TPEAOCTaBISAETCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJIOJIOTMYECKUX TMO3UIIHM,



rIIy0Ke TOHSATh HMCTOPUYECKOE W3MEHEeHHE (YHKIHMA OSTOTO 3akoHa — OT
006o01m1aromien 10 0OBSICHSIONIEH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEMIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W NMPUMEHECHHH, a TAKXKE O XUMHUYCCKUX PEAKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgeTcss B kKypcax 10 um 11 kmaccoB
AJIEMEHTaMHU  COJEP’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUNH U TPHUKIIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XHMHUHU C
JIPYTUMH HayKaMH, PacCKpBIBAIOT €€ pojb B IMO3HABATEIHPHOW W TPAKTHICCKOU
JIESTEIPHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNU XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIIMBATh MHGOPMAIHIO U
OPUMEHATh €€ Ui TIOTIONHEHUs 3HAHWM, PEIICHWs WHTEIUICKTyaIbHBIX W
AKCIIEPUMEHTAJIbHBIX MCCIEI0BATENLCKUX 3a/lay. B 1ienomM copepxanue yueOHOro
npeaMera «XUMHS» — JaHHOTO  YPOBHS  M3YyYCHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHUe y OOYYAIOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHMMAHUS
bunocodckux MaeH, TaKuX KakK: MaTepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIECTB HX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUN MyTEM OSKCIEPHUMEHTa W
pelIeHUsT TMPOTHBOPEYMI MEXKTy HOBBIMH (aKTaMHd U  TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKHUX MpodsieM, a
TaKKe MpoOJeM cOepexKeHUsI IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHms 3aad  BOCIHTAHUS, Pa3BUTHS MW COMMAITU3AIMH
oOydJaromuxcss TPHUHATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CollepKaHUsl M TOCTPOEHHUs TMpeAMeTa MpeaycMaTpuBaloT (HopMupoBaHUe
YHUBEPCAIbHBIX Y4Y€OHBIX JACHCTBUHM, uMeEOmUX 0a30Boe 3HAYEHUE s
pPa3TUYHBIX BHJOB JEATCILHOCTH: pEIIeHUus MpoOseM, TIOWCKa, aHaiu3a u
00paboTku nHpOpPMAITH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATENIbCKOM AESITENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHWsS XWMHU KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK ¥ HA YPOBHE cpeHero odmero oopa3oBaHus, IPH ONPEIeICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeNied W3y4YeHHs MpeaMeTa HarpaBIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYCCKOMN
JIESITEIPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOUYKHM 3PEHHS] TaKOW MOJAXOJ K OMNpENEJCHUIO lejell H3ydeHUs
MIpeIMETa SIBISICTCS BITOJIHE ONIPABIAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LESIMH HM3Yy4YECHHs IpeIMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBASIIOTCA:

« (QopMupoBaHME CHUCTEMBl XMMHUYECKMX 3HAaHMM KaKk  BaKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIYeBble MOHATHUS, (pyHAaMEHTaJIbHbIE 3aKOHBl U TEOPHUH XUMHH,
OCBOCHUE SA3bIKA HAyKH, YCBOCHHE U IIOHUMAHME CYIIHOCTHU IOCTYIIHBIX
000011IeHUI A MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C MCTOpHUEH
UX PA3BUTHUSA U CTAHOBIICHHS;

« (opMUpOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS
BEUIECTB M XUMHUYECKHUX peakUui, HEOOXOJUMBIX Ul HpUOOpETEHMS
YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBICHUU,
MMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU,

 Pa3BUTHE YMEHUU U CIIOCOOOB AESATEIHbHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHYECKOI'O OSKCIIEPUMEHTa, COOJIIOJEHUEM IpaBUIl
0e30macHOro oOpaIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atum, comepkartenbHas XapaKTEpUCTHKA LEJICH U 3a1a4 U3y4YEHUs
IIpeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeAHero obuero oopazoBanus. Ceroans B
NpernoJlaBaHu  XUMHM B OoOJIbIIEH  CTEMEHU OTHAETCS  MPEeArnoYTeHHE
MIPaKTUYECKOH KOMIIOHEHTE COJAEpKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHOM OpraHu3allyiy, BIaJCIOLIEro He
HaOOpoM 3HaHUM, a (YHKIMOHAIbHOM TI'PaMOTHOCTBIO, TO €CTh CIOcOOaMu H
YMEHHSMU aKTHUBHOTO MOJIYYEHUs 3HAHUM M NMPUMEHEHHUS UX B PEAIBHOU KU3HU
JUISL PELICHUS] TPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMM npM UM3yYeHHHM IpeameTa «XHMHUSA» JOMUHHPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKUE LENH U 3aauH, KaK:

ajanTanus oO0y4arolMXCsl K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(bopMHpOBaHHE  HMHTEIUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, T[OTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsIX, CBS3aHHBIX C BEIECTBAMU U UX
IIPUMEHEHUEM;

dopmHpoBaHHEe y OOYyYarOIIMXCS  KJIKOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsI PA3JIMYHBIX BUIOB
JESITEIbHOCTU: PELICHUs Mpo0sieM, MOUCKa, aHajau3a U o0paboTku MH(popManuy,
HEOOXOAMMBIX [JIsi MPUOOpPETEHUsl OmbITa JESTENbHOCTH, KOTOpas 3aHUMAaEeT
BAJKHOE MECTO B TO3HAHMM XUMHH, a TAaKXKE JUIA OLEHKU C MO3ULUHU
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHMU3M YEJI0BEKA U IPUPOIAHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPYECKUX
CIOCOOHOCTEM 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS MO XMMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIL30BaTh
COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA U aHaldu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM HH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

(dbopMHUpOBaHUE U PA3BUTHE Y 00YYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIAECHUU XUMUUYECKOTO
AKCHEPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcs YyOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XWUMHH, €€ BaXXHOW POJU B PEIICHUH TIJ00ATbHBIX MPOOIeM
pallMOHAILHOTO MPUPOOTOJIb30BAHMUSI, TTOTIOJIHEHHSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepexHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHUU JJISI TIPUHATHS TPaAMOTHBIX PEIICHUN B
CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yuebHoM mnmaHe cpemHero oOmIero oOpa3oBaHUsA MPEAMET «XHUMH
0a30BOr0 YpOBHSI BXOJIUT B COCTAaB MpeIMeTHON obnactu «EcTecTBeHHO-HayUYHbIE
IPEIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX JUIsl U3YUEHUS] XMMUH, HA 0a30BOM ypOBHE
cpeaHero odmero oopa3oBaHus, cocTaBisgeT 68 yacoB: B 10 kimacce — 68 gacoB (2
yaca B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKON XUMHH

[IpenMer opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
IIOJIyYCHUH HOBBIX BEIIECTB MW MATEPHUAIOB. T€OpUs CTPOEHUS OPTaHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHoBHBIE monox)eHus1. CTpyKTypHBIE (POPMYITBI
OpraHWYeCcKUX BelecTB. ['oMonorusa, wu3omMepus. XHUMHUYECKas CBS3b B
OpraHUYECKUX COECIMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o KinacCU(pUKALMKM OpraHnyeckux BeniecTB. HoMeHkmnarypa
OpraHUYECKUX COEAMHEHUN (CUCTeMaThyecKas) W TpUBUAJIbHBIE Ha3BAHUS
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHMS BEUIECTB M HX NPEBPAIICHUMN:
O3HAKOMJIEHUE C 00pa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE W
OMMUCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
pu HarpeBaHuu (TU1aBlieHUEe, OOYyTJIMBAaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEUIITNE TPEJACTABUTEIN alKaHOB: (PU3WYECKHEe W XHUMHUYECKHE CBOWCTBA
(peakiuu 3aMelnieHus] U TOPEeHMs), HAXOXKJIEHUE B MPUPOJE, MOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psii. DTWIEH U NPOIUIIEH —
POCTEHIITNE TPEJCTABUTEIN aKEHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUApPATALNHU, OKHUCICHHUS U
MOJIMMEPU3AIIIH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u mermnOyrtaguen-1,3: crpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBA (peakuus noiumepusanuu). IlonmyyeHne CUHTETUYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM Psill. ALIETHIICH
— TMPOCTEHIINHA TpPEeACTaBUTEIb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (peakluy THAPUPOBAHMS, TAJIOTCHUPOBAHMS, THApPATAIUH,
rOpeHus), NOoJy4YeHUe U PUMEHEHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuu TajJloreHUPOBaHUS U HUTPOBAHMS), NIOJyUYEHHUE U TIpUMEHEeHUE. 10.1yo:
cocmas, cmpoeHue, Quauueckue U  XuMudeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NOLyueHue u npumereHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMHA K
Pa3JIMYHBIM KJIACCaM.

IIpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB. lIpupoaHbli ra3 U IOIyTHBIE
He(dTauble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKU), nupoiu3. I[Ipoaykrsl
nepepaboTKu HEe(PTH, UX IPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBbIi
YIOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHMS BEUIECTB M HX NPEBPALICHUM:
O3HAaKOMJIEHHE C oOO0pa3lamMl IUIaCTMAacC, KaydyyKOB M PpE3HHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEJACHUE OPAKTUYECKON PabOThl: MOJyYEHHE ITHIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTAa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHus

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI U 3TAaHOJ: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOWCTBA (peakuuMd C aKTUBHBIMU MeETallJlaMH,
raJIoreHOBOJIOPOJAMH, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPraHN3M YEJI0BEKA.

MHOroatoMHble€  COMPTHL. DTWICHIJIMKOIb W  TJIMIEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUIEHTIIUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenne gpenona.

Anpnerunpl U Kemowuwvl. DopManmpaeruy, aneTAIBACTHI  CTPOCHUE,
¢buznyecKkue U XMMHUYECKHE CBOMCTBA (peaklUUu OKHUCICHHS U BOCCTAHOBJICHHUS,
KayeCTBEHHBIE PEAKIUH), TOTYyUYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCyCHasl KHMCIJIOTBL: CTPOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBA (CBOMCTBA,
o0miue Uil Ki1acca KUCIOT, Peakius 3Tepu(puKalum), MoJlydyeHne U IpUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAs KUCJOTHl KaK MPEJCTABUTEIU BBICHIUX KapOOHOBBIX
KHCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muaponus
cnoxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



VYraneBoapl:  cocraB, KilacCUPUKAnUs ~ YIJIeBOAOB  (MOHO-, [JU- U
nojucaxapupl). [nroko3a — npocTeduii MOHOCaXapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJIEHCTBHE C
ruapokcuom Meau(ll), oxncnenme aMMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. pyKTo3a Kak H30MEP INIFOKO3BL.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmaia U
Heuono3bl. Pu3nueckue W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMs] BEIIECTB M HUX IpEeBpallleHui:
MpPOBE/ICHNE, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE
CIOUPTOB, KAaU€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIHMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnos (OKUCIeHne aMMHUAaYHbIM PacTBOPOM OKCHJIA
cepeOpa(l) m ruppoxcugom wmeau(Il), B3ammopeiicTBue Kpaxmana € HOAOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIEeCTBA WJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoaeprKalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTH Kak aM(pOTepHble opraHnuyeckue coeaunenus. dusnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpumepe riaunuHa). buonornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIDHBIE coennHeHus. llepBuunas,
BTOPUYHAsT M TPETUYHAsl CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IEHATYpallysl, KAYeCTBEHHbIE PEAKIIMKU Ha OEJIKH.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HUX IPEBPAILCHHIA:
HAOJI0/IEHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OeIKOB Mpu
HarpeBaHUH, LIBETHbIE peakuu OEIKOB.

BbicokoMouiekyJIsipHbIe COeTMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHASI MOJIEKYIIpHAs
macca. OCHOBHbIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUM —
MOJIMMEPU3aIUs ¥ MOJUKOHEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB M HUX I[PEBPAILCHHIA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK M TOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHUHTE3, KiaccuuKaius, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHHUe, IKCIIEPUMEHT, MOACIUPOBAHUE.

®dusuka: wMmartepus, OdHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
OPHEPreTUYECKUN YpOBEHb, BEIIECTBO, TENIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (M3UUECKUE BETUUYUHBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH AaKTUBHbIC BellecTBa (OEIKH, YIJIEBOMBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHoNorusl: MNUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUA,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMUHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAA
000JI0uKa. DHEpPreTU4ecKre ypoBHH, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJ0B. DIEKTPOHHASI KOHPUTYpALUsi AaTOMOB.

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMAYECKUX AJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuOIUYECKOro 3akoHa U [lepuogmyeckoil cucTeMbl
xuMmuueckux aneMeHToB [[. M. MenzgeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYeHUE NMEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHJIbI XUMHYECKOM CBSI3U
(koBasieHTHasi HEMOJsipHas W TMOJSpHAas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsi3M (OOMEHHBIH U  JOHOPHO-
akuenTopHbelil). Bogoponnas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSApPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOpPraHMYECKUX BellecTB. ['eHeTuyeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Kiaccudukamus — XMMHYECKHX — peakIuid B
HEOPraHMYEeCKOM M OPraHMYECKOW XUMHH. 3aKOH COXPAHEHUS MAacChl BEUIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUM TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIe
peakunu. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIIAE HAa COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponauTnyeckas aucconuanus. CHIbHBIE U cla0bie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX NpPEBpaIlCHUMN:
neMoHcTpanus Taonui «llepuoguyeckast cucrema xuMmuueckux siaementos /. H.
MenneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3NIOKEHHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIN3aTOPa, ONPEACIECHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUd HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKIIUM.

Pacuérusnle 3amaqn.

Pacy€rel 1O ypaBHEHMSM XHMMHUYECKHUX pEakuuid, B TOM YHUCIE
TEPMOXHMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeranner. Ilomoxxenne HemetaiuioB B llepuoamyeckon  cucreme
xumuueckux snaeMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3MYeCKrWe CBOMCTBA HEMETAJIOB. AJIIOTPONHUS HEMETa/UIoB (Ha MpuMepe
KHUCIIOpoJ1a, cephl, hocdhopa u yriaepoa).

XHUMHUYECKHE CBOWMCTBA BaKHEWIMX HEMETA/UIOB (TaJIOTEHOB, CEphbI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCUHEHU M.



Meramisl. [lonoxenue merannoB B [lepuoguueckonl cucTeMe XMMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetauioB. CIUlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUH PSJI HANIPSKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEMIIIUX METAUIOB (HATPUM, KaIui, KaabIIUH,
Mar"ui, amoOMUHUHI, [IMHK, XPOM, KEJI€30, MEJib) U UX COSTUHEHUH.

OO6mue cnocoObl MmoimyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
U3y4YeHHe KOJUIeKIMH «MeTaibl U CIIaBb», 00pa3lloB HEMETANJIOB, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay, HAOJIOJEHUE U OINKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U LIEJI0YEei, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

Pacuérusnle 3amaqn.

Pacuétpel Macchl BemiecTBa WM 00bEMa Tra3oB MO U3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYAacCTBYIOUIMX B pPEaKIUU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
U3 BEILECTB UMEET IIPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CrieYEHUU 3KOJIOTUYECKOU, IHEPTreTUYECKON U MHUILEBOM
0e30mMacHOCTH, Pa3BUTHH MeAHWIUHBL [lOHSATHE O HAYYHBIX METOAAX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX [POMBILIIEHHOTO
ITOJTyYEHHUSI BaXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB W MAaTEpPUAIOB: BAXHEWUIIHNE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE MarTepuaibl, KpacKdh, CTEKJIO, KepaMHKa,
MaTepUaiibl Il 3JIEKTPOHHUKH, HAHOMATEPHUAJbl, OPraHUYECKUE U MUHEPAJIbHBIE
ynoOpeHus.

XuMHST U 3I0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuia 0€30MacCHOrO MCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEJIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi  MEXNpeaMETHBIX CBA3€H TpU  W3YYEHUH OOmEeH W
HEOpraHndeckoi xumMuu B 11 Kimacce ocylIecTBIsETCS YEpe3 UCMOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSITHH, SIBJISIOMIMXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE TMOHSTHUS: HAY4YHBIM (DaKT, rUMoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCUPUKalUs, MEePUOJIUYHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusuKa: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOI, PaJMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIEeCTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHum3M, DSKocHcTeMa, Owocdepa, Makpo- H
MHUKPODSJIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOIMAEMbI€, TOTUIMBO,
PECYPCHL.

TexHoIoTHsA: XUMMHUYECKasT MPOMBIIUICHHOCTb, METAJLTyprus, MPOU3BOCTBO
CTPOUTENBbHBIX MaTEpPUATIOB, CEIHLCKOXO3IMCTBEHHOE IPOM3BOJICTBO, IHUIIEBAs
MPOMBIIICHHOCTh,  (hapMarleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHHS
OOy4arolMMHUCST MPOrpaMM CpeAHEro oO0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeIMEeTHbIM U  TpeaMeTHbiM). HaydHo-MeTroauueckoil OCHOBOM ISt
pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOLIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-ACSITETbHOCTHBIN MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKType
JUYHOCTHBIX PpE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HAaHWE OOYYAIOIMIMMHUCS POCCUHUCKONW TPAKTAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEICHUIO;

HaJIM4Me MOTUBALIUU K 00YUYEHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOUYEBBIX [IEHHOCTEH M NCTOPUYECKUX TpaauIuil 0a30BOi HAYKH XHUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MNPHUCYIIUMHU ILEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MMPABOCO3HAHUS SKOJIOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
L[EJIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS IpeaMera «XHUMHS» AOCTHTalOTCA B
€AMHCTBE YYEOHOW M BOCHUTATENbHOW JESATENBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TpakJaHCKOIro OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWJIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HAHUS, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00yJaronmxcsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHMHSD»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMbITA IO3HABATEIBLHON M MPAKTUUYECKOW JEATEIbHOCTH
oOy4Jaronxcs 1o peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
Y4acTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAaHMS 00YyYaIOUIMMHUCSA CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH,
YBaXXEHUS K 3aKOHY M NMPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M IO3HABATEIbHBIX 3a/1ay, BBITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTHUKY H
apryMEHThI IpYTUX MPU aHAIU3€ Pa3IMnYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTE€UYECTBEHHOM XUMUMU;

yBaXEHHUsI K TpOIlecCy TBOpPUECTBA B OOJACTH TEOPHUH U IMPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX HKCIEPUMEHTAJIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTUKOB;

UHTEpECAa M IO3HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE4YECTBEHHOM
XUMUMY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHNS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTHM OLIEHMBAThb CBOE IOBEACHUE U IOCTYIKH CBOMX TOBApUIIEH C
NO3ULMIA HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHUE IOCIEACTBUH ITHUX
ITOCTYTIKOB;

4) popMupoOBaHHS KYJAbTYPHI 310POBbS:

NOHMMAHHA LEHHOCTEH 370poBOro W Oe3o0macHoro oOpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (U3HYECKOMY H
IICUXWYECKOMY 370POBBIO;

coOmtofieHns1 TpaBui O€30MacHOro OOpalieHusi C BEIIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

INOHMMaHUs LEHHOCTH MPaBWJI HWHIUBUIYAIBHOIO M  KOJUIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYIHMX BHJAX
NEATEIBbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOodeccCuil pa3IndHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUIN IO XUMUHU;

YBOKEHUS K TPYAY, JIOJISAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYaIbHON TpaeKTOpUU
obOpaszoBaHus, Oyaymieil mpodeccur W peaau3aliid COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
MoTpeOHOCTEM 001IeCTBa;

6) 3K0JI0TN4eCKOro0 BOCIIUTAHUSA:

HKOJIOTHYECKHU I1eJIeCOOOpPA3HOTO OTHOIIEHUS K TPHUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KM3HH Ha 3€MIIE;

MMOHMMAaHUSl TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUW XUMHH JJIS
pelIeHrs BONPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaHNS;

AKTUBHOTO HENPUATUA JEUCTBUM, MPUHOCAIIMX BpEH OKPYKaArOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE HKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIWYMS Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTIbITa JeSATeTbHOCTU AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIBbHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHH
xeMmohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeUU(PUKM XUMUM KaK HAayKH, OCO3HaHUs €€ pold B
(hopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpY KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWH MPoOJIeM COXpaHEHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMUM JUIsI COBPEMEHHOM
IMBWIM3ALMM: B €€ TyMaHUCTUYECKON HaMpaBIICHHOCTH W BaXHOM poJd B
CO37IaHMHM HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aIbHBIX TTPOOIeM
YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPTrEeTUUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEAMIIMHBI, 00ECTICUCHUHU YCIOBUU
YCIELIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHON KU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MoJTlydyaeMble 3HaHUA JJIs aHAJIM3a U OOBSICHEHUS SBJICHUIN OKPY’KaIOLIEro MHUpa U
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000CHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAay4yHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus npoOJieM B PeasibHbIX )KU3HEHHBIX CUTYAlMSX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BATENbCKON JEATENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa3OBAHHMIO H
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUUA 10 XUMHU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSIM TPyJa B Pa3iIM4HbIX cepax NpodecCHOHaTbHON
NS TENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS y4eOHOTO TMpeaMeTa «XUMUs» Ha
YPOBHE CpPEAHET0 00IIEro 00pa3oBaHUsI BKIIIOYAIOT:

3HaUYMMbIE A9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYyJArONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIC TOHSATHUS, OTPaKAIOIIUE
IICJIOCTHOCTh HAyYHOH KapTUHBI MHpa W CHenu(uKy METOJOB IO3HAHUS,
HCITOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, dSHEPTHsI, SBICHUE,
MpoIIecc, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHue, HAOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCalIbHbIE ydeOHBbIC NEHCTBHUS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), oOecreynBaroIme (dbopmupoBaHue (GyHKUMOHATBHOU
TPaMOTHOCTH U COIIMAIbHOM KOMITETECHIIMH 00YyYaroInXCs;
CIIOCOOHOCTb o0yyaroumxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YUCOHBIE
NEUCTBUS B ITO3HABATEIBHON U COLUAIBHON MPAKTUKE.

MeranpenMeTHsle pe3yabTaThl OTPAXKarOT OBJAJCHUE YHUBEPCAIBbHBIMU
y4eOHbIMM  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

Osiaanenne YHHBEpPCaIbHBIMH Y4eOHBIMH M03HABATEIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JJOru4yeckue JaeMcTBusi:

CaMOCTOSITENILHO  (OpPMYyJIHpPOBaTh ¥ aKTyalU3UpoBaThb  IMpoOieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENN JACATEIbHOCTH, 3aJaBas MapaMeTpsl U KPUTEPUU HX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU C ITIOCTABICHHBIMU LICIISIMU;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHWM INPUEMBI JIOTUYECKOIO MBIIIICHUS —
BBIJICATh XApAKTEPHbIE NMPU3HAKU MOHATHUN W YCTAHABIMBATH UX B3aHMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS I OOBSICHEHHS OTEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpPAaTh OCHOBAaHHUA M KPUTEPUHM I KIAcCU(PUKALMUKU BEIIECTB U
XUMHUYECKUX PEaKIIUM;

YCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUHA CHMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyJsia, YpaBHEHHE XUMHUYECKON
peakuuu — MpH pPEIIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUUYECKUX 3ajad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEACTABICHUS JJIs BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O IO3HAHUS BEUIECTB U XUMHUYECKHX
peaKiuu;

(GbopMyITUpPOBATH LIENIU U 3a/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIBHO C(OPMYJIMPOBAHHBIE BOIMNPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEACHHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOIIOJATh 33 XOA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (OpMyIUpOBAThH
00001IEHNS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJITATOB UCCIIEI0BAHUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOJIETaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIAEAOBATENIbCKOM M MPOEKTHON
AESITENbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHUS NPAKTUYECKUX 33Jad, NPUMEHEHUIO pa3INYHBIX
METO/IOB ITO3HAHMS.

3) paGora ¢ uHpopManHe:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYyJIIpHasl JHUTepaTypa XUMHUYECKOTO COJEp’KaHus, CIpPaBOYHBIE IOCOOMS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;



(bopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIE METObI MPU TOUCKE U
orbope wuHpOpPMAIUM, HEOOXOAUMOW IS BBINIOJTHEHUS YYEOHBIX 3a1ay
OIPEJICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HMCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHUYECKON HH(OpMAIMeil: NpPUMEHSATh MEXIpeAMETHble ((du3uueckue u
MaTeMaTUYECKUe) 3HaKU U CUMBOJIbL, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HarJIATHOCTH.

OBi1aieHHe YHMBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH el CTBUAMM:

3aJ]aBaTh BOIMPOCHI MO CYHIECTBY O0CYKJAa€MOW TEMBbI B XOJ€ JUAJIOTa W/WiIH
IUCKYCCUHM,  BBICKAa3bIBaTh  HJEHU, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS PEIJIOKEHHOH 3a1auH;

BBICTYIIaTh C MpE3EHTAlMeil pe3yJbTaTOB MO3HABaTEIbHOM AESITEIbHOCTH,
HOJyYEHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONH padOThl MO HUCCIAEAOBAHUIO CBOMCTB
M3YYaeMbIX BEIECTB, pealn3aluu y4eOHOTro MpoeKkTa U (OpMYIUPOBATH BBIBOJIbI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COIIACOBAHUS IMO3ULUN B
X0Jie 00CyXAeHNUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATEIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATEIbHYIO
NESATENbHOCTh, ONpenesss €€ Lenu M 3aJadd, KOHTPOJUPOBaTh M II0 MEpE
HEOOXOAUMOCTH KOPPEKTUPOBaTh MPEUIaraéMblii  aNropuTM JAEUCTBUH IpHU
BBINIOJIHEHUHU YYEOHBIX U HCCJIENOBATENbCKUX 3a7ady, BbIOMpaTh Haubojee
3¢ (}exTUBHBIA Ccrnoco0 HMX peuieHus ¢ Y4YETOM IOJYyYEHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH J1€ATENbHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHUS Kypca «Opranudeckass XUMUS»
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBIICHUH



Opupoabl, B  (QOPMUPOBAHMM MBIIUICHUS W KyJIbTypbl JIMYHOCTH, €&
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS] TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMUMHUYECKHM JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM O00BEM, VYIJEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paguKall, U30MEpHUsi, U30MEPBL, TOMOJIOTHYECKUN DS, TOMOJIOTH, YIJIIEBOAOPOMbL,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XWMHHU; MHUPOBO33PECHUECKUE 3HAHUS,
JIe)KAIME B OCHOBE TMOHUMAHMUS MNPUYUMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMUECKHE CBEIEHUS O CBOICTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUN BAXXHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISTH XapaKTepHbIE MPU3HAKK TOHSATHMH,
YCTAHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCIUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHM HCIIONB30BATh XMUMHYECKYH) CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaI€HHON)
dbopMysn OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBATh MOJIENIM MOJIEKYJI OPraHMYECKHX BEHIECTB MJIs WILTIOCTPALUU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIWBAThH MPUHAIIEKHOCTh H3YYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynne CcoeluHEeHUuN (yriaeBoJopObl, KHUCIOPOJA U a30TCoAep Kallue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS IIO
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATLHBIE
Ha3BaHMsI OTACJIbHBIX OPraHMYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJICH,
ATWJICHIJINKOJb, TJIHIEPUH, (eHos, (GOpMallbIeTua, aleTaibJAeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTAa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJIII0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSTh BHUJIBI XUMHUYECKOM CBSA3UM B
OpraHUYECKUX COCNMHEHUSAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa aiis 00bsACHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHS MaCChl BEIIECTBR;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nYecKue M XUMUYECKHE CBOWCTBA TUIIMYHBIX NPEICTABUTENECH DPa3THMUHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ], ATaHOJ, STUJICHIJIMKOJb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTU]l, MypaBbUHAsI U YKCYCHAsl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIJI;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOTO
Chipbs (HE(pTh, NTPHUPOAHBIA Ta3, Yroiib), CHOCOOBI WX TEepepadOTKU W
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMI BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBIICHUN (HaOII0/IeHre, U3MEPEHHE, SYKCIIEPUMEHT, MOJISITHPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKHWE 3HAHUS I TPUHATUS pEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyJoi u 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHUM
AKCIIEPUMEHT (IIPEeBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HAIPEBAHUHU, MTOTYyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHaTypalus OEJIKOB MpU HArpeBaHUM, I[BETHHIE PEaKIMU OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKA OE30MacCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JaOOpaTOpHBIM O0OpYJAOBAHHEM, TMPEACTABIATH PE3YJIbTAThI
XUMUYECKOTO SKCIEepUMEHTa B (OopMe 3alucy YpPaBHEHUN COOTBETCTBYIOIIHUX
peakiuii u GopMyIUPOBaTH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIIMIO, TOJY4aeMYyH) U3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHpopmanuu, aTepHET U Ipyrux);



chOpMHUPOBAHHOCTh  YMEHHH  COOMIOAaTh  IIpaBWJIAa  AKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUsT B OBITY WU TPYIOBOM JEATENTBHOCTH B IEISAX
COXpPAHEHHSI CBOETO 3JI0POBBS M OKPY’KAIOIIEH MPUPOJHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbIci Tokasarens [IJIK, mosicHaTh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JCHCTBUA Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00Y4YaroIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIUXCA: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XHUMHUUW B TIO3HAHWUU SIBJICHUU
npuponbl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpPbl JIMYHOCTH, €€
(YyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUICCKUX 337129
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHWHK, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, W30Tom, S-, p-, d-
AJICKTPOHHBIE OPOHWTANIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHasl, MOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKAs PEIIETKa,
TUNBl  XUMHYECKHX  PEAKIUH, PaCTBOpP, DIJIEKTPOIUTHI,  HEIICKTPOIUTHI,
BJICKTPOJUTUYECKAS] JUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMUYECKOW peaklMi, XUMHUYECKOE PABHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON Juccolmannu, nepuoandeckuit 3akon [. M. Mennaeneena,
3aKOH COXPAHEHHS] MAaCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
MIPH XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUSCKUN S3BIK XHMUH,
MUPOBO33PCHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE MOHHWMAHUSI NMPUYUMHHOCTU U
CUCTEMHOCTH XUMHWYECKUX SIBIICHHUM, (PAKTOJOTMUECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HCMOJIb30BAaHUU BaKHEUIIIMX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MPAKTUICCKON JISATSIBHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHMUH BBISBIIATH XapaKTEpHbIC NPU3HAKH TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IpU
ONMCAaHNH HEOPraHWYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c()OPMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY JUIS
cocTaBieHHs (OpMyJ BEUIECTB M YpPaBHEHMM XUMHUYECKHX pEaKLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMHUaK, raméHas
W3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEHTHOCTD U CTETICHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCIAMHEHUAX PaA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAasi, MOHHAs, METAIUIMYECKas, BOJOPOAHAS) B COSAUHEHUSX, THI
KPUCTAJUIMYECKONW PEMIETKM KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPraHUYECKUX
COCJIMHEHUH;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBIIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB I0 HMX COCTaBy K ONPEAEI€HHOMY Kiaccy/rpymnre
COEIMHEHU! (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCH/IbI, OCHOBAHMS,
KHCJOTBI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOJIUYECKOrO 3akoHa Jl.
W. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKLIUU;

c()OPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepnoanyeckoil CHUCTEMBI
xumudeckux sneMeHtoB JI. WM. MenpaeneeBa, MCHONb3ys MOHATUSA «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «QHEPreTUYECKue YPOBHU», OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMYECKUX DJIEMEHTOB U MX COCIUHEHUHN
10 nepuoaaM u rpymnnam llepuoauueckoi cucteMbl XUMHYECKUX diieMeHToB J1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMHYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHS KIacCU(PUIHUPOBATH XUMHUYECKHE PEAKIUH I10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHIO CTENEHEeW OKMUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPAaBHEHUS DPEAKIMM Pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKPALEHHBIE YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCJHOBUS, IIPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHLIA;



c(OPMUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, IOATBEPIKAAIONINE
KauyeCTBEHHBI COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TTYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMH  pPACKpbIBaTh CYIIHOCTb  OKHCIHMTEIbHO-
BOCCTaHOBHUTEJIbHBIX PEAKIUNA MOCPEJACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOMH
peaKkuu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUUYECKOTO PaBHOBECUS
B 3aBUCUMOCTH OT BHelrHero Bo3nenctsus (npunuui Jle [llatense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XWMHYECKHE MPOIECCHI,
JeKale B OCHOBE MPOMBIIUICHHOTO MOMYYEHUS! CEPHOM KUCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MpPEACTAaBICHUI 00 OOUIMX HAyYHBIX MPHUHLUIAX U
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIH30BaHUEM
MOHSTHUS «MaccoBas JIOJIsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMUYECKHX PEaKIUsIX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WU O00BEMY OJHOTO U3 YYaCTBYIOIIHUX B pPEAKIHU
BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALECHUS U COXPAaHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH IPaBUJIa MOJIb30BAHUS XUMHUECKOMN
nocyJoi u 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe IpaBuiia OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU MO BBIMIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUH
AKCIIEPUMEHT (pa3JioKEeHUE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpeAeNieHNe CpeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOPa, BIUSHUE PA3INMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvu,
peakiuu MOHHOTO OOMEHa, KA4eCTBEHHBIE pPEakIMu Ha CylibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, pPEUICHUE HKCIIEPUMEHTAIbHBIX 3a/ay 10
Temam «Metamie»y U «HemeTannsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMU M JaOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEJCTaBIATh PE3YyJIbTaThl XUMHUYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX peakuuid U (QopMyJIHpOBaTH BBIBOJIBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaluu, MHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh  YMEHHH  COOMIOAaTh  IIpaBWJIAa  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMaCHOCTh BO3JIEHCTBUS HA )KUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHSITP Ha mpUMeEpax CHOCOObl yMEHBIICHHUS H
IPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUM;

JUISL  CHeNbIX M ClIa0OBUIAUIMX OOyYarolmuxcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dhopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosanyecTBo yacoB DJIEKTPOHHbBIE
HauMeHoBaHnue pa3aesioB M TeM (undposbie)
Ne ni/mm P KonTpoibHbI IIpakTHyeckn bp
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmet oprannyeckoit xumuu. Teopus

1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUM A. 4
M. bytneposa
Uroro no pazaeny 4
Paspnea 2. Yriesoaopoabl
2.1 [IpenenbHbIE YTIIEBOAOPOAbI — AJKAHBI 4
2 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 10 1
' aJIKa/IMEHBI, aJTKUHBI
2.3 ApomaTHuecKue yrieBoA0pOabl 3
24 [IpupoaHbIe HICTOUHUKH YTIEBOIOPOAOB U 4 1
' uX nepepaboTka
Uroro no pazaeny 21
Pa3nea 3. Kuciopoacoaep:kaiue opranHu4ecKue coeJHHeHHs
3.1 Crouptsl. DeHoa 8
39 Anpnerunpl. KapOOHOBBIE KHCITTOTHI. 12 |
' CrnosxHbie 3(QUpBI
3.3 VrieBoanl 7 1
Hroro no paszneny 27

Pasnen 4. A3oTcoep:kaiye OpraHnyecKue coeIMHeHus




4.1 ‘ AmuHbl. AMUHOKHUCIIOTHI. benku 6
Uroro no pazaeny 6
Paznea S. BoicokoMoJIeKYJIAPHbIE COEIUHECHUS

5.1 ‘ [Tmactmaccel. Kayuyku. BosnokHa 3
Wroro no pazneny 3
Pa3znea 6. [loBTopeHue u 000011eHHE 3HAHMIL.

6.1 ‘ [ToBTOpEHKE M 0000IIICHNE 3HAHUM 4
Hroro 4
Pasnea 7. Pe3epBHOE Bpems.

7.1 ‘ PesepBHOE BpeMs. 3
Hroro 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68




11 KIIACC

KonnyecTBo yacoB DJICKTPOHHBIE
HaunmenoBanue pasjaeso e OBbIE
Ne i/ HMEHOBAHHE PASNEITIOB 1 TEM KoHnTpoabHbI IMpakTu4yeckun (undpossie)
NMPOrpamMMmsblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl e padoThbI
pecypcsbl
Paznea 1. Teopernueckne 0CHOBBI XUMUM
Ctpoenue atomoB. [lepuoauyeckuii 3aKkoH
1.1 u [lepnonnyeckas cucreMa XUMUYECKUX 3
snemenToB JI. M. MengeneeBa
12 Crpoenue BemectBa. MHOroobpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Wroro no pazneny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 Metajuibl 6 1
2.2 HewmeTtamibl 9 1 1
)3 CBs13b HEOPraHUYECKUX M OPTAHUYECKHUX )
' BEIIECTB
Uroro no pazneny 17
Pasznen 3. Xumus v :KU3Hb
3.1 ‘ XHUMHUS U )KU3Hb 4
Uroro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 2 3







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB JIeKTPOHHbIE
Ne Aara nudposbie
Tema ypoka KouTpoabHbI IIpakTuyecku H3Y4YCHU
n/n Bcero o0pa3oBaTe/IbHbI
e padoThbI e padoThI A
e pecypchbl
1 [IpenmeT opraHnyecKON XUMUH, €€ |
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHnss OpraHMYEeCKUX
2 coenunenniit A. M. bytnepoga, eé 1
OCHOBHBI€E ITOJIOKEHHUSI
IIpencraBnenue o KaaccupuKauu
3 opraHuueckux BemiectB. HoMmeHnknaTypa 1
(cucremaTuyeckasi) U TpUBUAIbHbBIC
Ha3BaHMs OPraHUYECKHUX BELIECTB
4 CtpykTypHBIE (POPMYIIBI OPTaHUYECKIX 1
BemecTs. ['omonorus, nsomepusl.
5 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTMYECKUN PsifL
6 AJIKaHBI: COCTaB U CTPOCHHUE, |
TOMOJIOTMYECKUN PsiZL
7 Mertan u 5TaH — NpocTenne |
IIPEJICTaBUTENIN AJTKAHOB
2 MeraH u 3TaH — npoCTEeNIINe 1
IIPEICTAaBUTENIN AJTKAHOB
9 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
10 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
11 OTUJEeH U NpONUIEH — IpocTeiine 1




IpeaACTaBUTCIN aJIKCHOB

[Ipaktrueckas padota Ne 1. «Ilomyuenue

12 STUJICHA U U3YYEHHUE €T0 CBOWCTBY
Ankanuensl. byraauen-1,3 u

13 Metunoyraauen-1,3. [lomyuenue
CHHTETHYECKOT'0 KayuyKa U pPe3UHBI

14 Aunkaguensl. [lonydyeHne CHHTETUYECKOTO
KaydyKa ¥ PE3UHBI

15 AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PS/I.

16 AlleTUIIEH — NPOCTEUIINI TPEACTAaBUTEIIb
AJIKUHOB

17 Boruricnenus o ypaBHEHUIO XUMHUECKOH
peaKIuu
O06o001IeHre U CHCTEMATH3allUs 3HAHUH 110

18 teMe "lIpenenbHbie yrieBoaopoasl",
"HenpenenbHble yriaeBoa0poIb".

19 Apenbl: 6eH301 U TOTyod. TOKCHYHOCTh
apeHOB

20 Apenbl: 6eH301 ¥ TOTyod. TOKCHYHOCTh
apeHOB

21 ['eneTudeckast CBsI3b yrieBOJOPOIOB,
MPUHAJICKANTUX K PA3JIMYHBIM KJIaccaM
[TpupoaHbIE ICTOYHUKH YTIEBOAOPOIOB:

22 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
rassl.

7 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB:
He(Th ¥ MPOAYKTHI € mepepadOTKH.

24 O0001IeHne ¥ CUCTEMATH3AI A 3HAHUH 110




Teme: «YTIIEBOAOPOIbD», MOATOTOBKA K
KOHTPOJIbHOM pabore.

KonrponsHas pabota no pasueny

25 «YTIeBOAOPOIBIY

%6 [IpenenpHBIC OTHOATOMHBIC CITUPTHI.
Bogopoanas cBsi3b

7 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 9TAHOJL

)3 MHOroaToMHbIEe CITUPTHI: TUICHTITHKOIbL U
TIIALICPHUH

29 MHOroaToMHbIE CIIUPTHI: ATHJICHIJIMKOJIb U
TJIATICPHH.

30 @DeHo: CTPOCHHE MOJIEKYIIBI, (PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, MPUMEHEHHUE

31 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NIECKIE
1 XMMUYECKHE CBOWCTBA, MPUMEHEHHUE

0 I'eneTndeckas CBSA3b MEKAY KIaCCaMH
OpPraHUYECKUX COCIMHCHHIA.

1 O06o001eHne ¥ cucTeMaTH3ays 3HAHUH 110
teme "Cruptel. Denon".

34 Anpaeruapl: GopMaTbIeTHI U
aneTanbIeTua. AICTOH

35 Anpaerunpl: GopMalibIeTUa |
arneTajgbIeTuI. ANeTOH

16 OAHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE
KHUCJIOTEL.

37 OAHOOCHOBHBIE MpeAeNbHBIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbHHAsI M YKCYCHAs.

38 [Tpaktuueckast padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

39

CTeapI/IHOBaH " OJICMHOBAsA KHCJIOTHBI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

40

MBplj1a KaK cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOLIee JCHUCTBUE

41

CrnosHble 3(Upbl KaKk IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

3¢upoB

42

CnoxxHble 3(UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

43

Xupsr: runponns, npuMeHeHue,
OnoJiIoTHYecKasi POJb )KHUPOB

44

I'eneTnyeckas cBsI3b MCXKAY KlIacCaMu
OpPraHM4YCCKHX BCUICCTB.

45

O06o01uIeHre U cucTeMaTU3aIys 3HaHUH 110
teme "Anbaerusl. KapOOHOBBIE KUCIIOTHI.
Crnoxnbie 3¢upst".

46

YrneBoabl: cocTaB, KIacCH(PUKAIHSI.
Baxwuelimve npencTaBuTeNu: riroK03a,
(dbpyKTO3a, caxaposa.

47

YraeBoapl. BaxkHeimue npeacTaBUTENN:
TIII0K03a, PpyKTO3a, caxaposa.

48

Kpaxmai u nemironosa Kak IpupogHble
MTOJIMMEPHI

49

KanMaJ'I " OEJUIK0JIO3a KaK ITPUPOJAHBIC
ITOJIUMCPBI

50

BrlunciaeHus no YpPpaBHCHHUIO XUMHYECKOU




PCaKIUH .

O00011IeHNE U CUCTEMATH3aIis 3HAHUN 110
pazneny «Kucnoponacoaepxarniue

> OpraHMYECKUE COCTUHEHHS, TOITOTOBKA K
KOHTPOJIbHOH padore.
KonTponbhas pabota mo pazaeny

52 «Kucnopoacoaepxaye OpraHu4ecKue
COCIMHCHHSD)

53 AMUHBI: METHJIAMUH W aHUJINH

54 AMUJHBI: METHJIAMUH W aHUJINH
AMMHOKHCIIOTHI KaK aM(pOTepHbIE

55 OpraHMYeCKUE COCTMHEHUS, UX
ouoaoruyeckoe 3HadeHue. [lenTums

56 benku xak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS

57 Penienne pacu€THbIX 3a/1a4

58 O0o001IeHrEe U CHCTEMATH3allsl 3HAHUH 110
Teme: "AMHUHEL. AMUHOKHCIOTEL. benkn".

59 OCHOBHBIC TTOHATHUS XHUMUHN
BBICOKOMOJICKYJISIPHBIX COCIMHCHUI
OCHOBHBIE METOJIBI CHHTE3a

60 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
[TmacTMacchl, KaydyKH, BOJIOKHA
OCHOBHBIE METOJIBI CUHTE3a

61 BBICOKOMOJICKYJISIPHBIX COCTUHEHUH.
[TmacTMacchl, KaydyKH, BOJIOKHA
O0o001IeHNE U CHCTeMAaTH3alsl 3HAHMIA.

62 [ToaroToBka K ro10BOM KOHTPOJIHHOM

pabore.




O000I11IeHrE U CUCTEMATH3aIlis 3HAHUH.

63 [ToaroToBka K roj1oBOi KOHTPOJIBHOM 1
pabore.
O060061eHre u cucTeMaTu3alus 3HaHUH.
64 IToaroroBka K rogoBOM KOHTPOJILHOU 1
pabore.
65 ["'ogoBast KOHTpOJIbHAS paboTa. 1
66 PesepBHOE BpeMsl. 1
67 Pe3epBHOE BpeMsl. 1
68 PesepBHOE Bpems. 1
OBIIEE KOJIMYECTBO YACOB I1O0 68

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJsbHbI
e padoThbI

IIpakTH4eckn
e padoThbI

Jlara
U3Yy4YeHH
s

DJICKTPOHHBIE
undposBbie
o0pa3oBaTe/bHBI
e pecypchbl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTrypamus aToMOB

[lepuonnueckuii 3akoH u [lepuonnueckas
CHCTEeMa XUMHYEeCKHX d1eMeHToB J]. W.
MenaeneeBa, Ux CBsI3b C COBPEMEHHOMU
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COSTUHEHUH TI0
rpynnaM 4 nepuogam. 3HaueHue
MEPUOAMYECKOTO 3aKOHA M CUCTEMBI
xumudeckux anemeHToB .. MeHneneena B
pa3BUTUU HAYKU

Ctpoenue BelecTBa. XUMUYECKast CBSI3b, €€
BUbI; MEXaHU3MBbI O6p330BaHI/I$I
KOBaJICHTHOM CBsi3H. BogopoaHas cBsA3b

BaneHTHOCTE. DIEKTPOOTPUIIATENBLHOCTb.
Crenenn okucieHusa. BemnlecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTtuHHBIC U KOJJIOUIHBIE pacCTBOPHI.
MaccoBas 1o BeliecTBa B PacTBOpPC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeMHEHUH. [ 'eHeTHnueckast




CBA3b HCOPIraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukaius XuMHuecKux peakuuii B
HEOPraHMYEeCKOW U OpraHMYECKOW XUMUH.
3aKOH COXpaHEHMs MacChl BEILIECTB; 3aKOH
COXPAHEHHUs U NPEBPALICHUS SHEPTUU IIPU
XMMHUYECKUX PEeaKLUIX

Ckopoctb peakuuu. OOpaTuMble peakiu.
XUMHUYECKOE PABHOBECHE

10

[Ipaktuyeckas padora Ne 1. «BrnusiHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKkLum»

11

DnektponMTryueckas aucconuanus. [lonsarue
0 BozopoaHoM mokazarene (pH) pactsopa.
Peakruu nonHoro oomena. I'maponus
OpPTraHWYECKUX M HEOPTAaHMYECKUX BEIICCTB

12

OKHCIUTENBbHO-BOCCTAHOBUTEIbHbBIE
peaxiun. [TonsTie 06 31eKTponH3e
pacIuiaBoB U pacTBOPOB CoJIeH

13

Kontponsnas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHI»

14

Merautbl, ux nosioxenue B [lepuogunueckoit
crcTeMe XUMHUYECKHUX dieMeHToB J]. 1.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndeckrue CBOMCTBA
METAJIOB

15

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKHM Psify
HaIpsHKEHUN METaJNIOB

16

XUMHAYECKHE CBOMCTBA BAKHEHIITNX
METaJUIOB (HATPHM, KWK, KaJIbIMi, MAaTHUM,




ATIOMHUHHN) U UX COSTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEeIMHEHUN

19

[Ipaktuyeckas padora Ne 2. "Pemenune
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Meramas"

20

HeMeTaJ'IJ'H)I, HUX ITOJIOXKCHHEC B
Ilepronnueckoit cucTeMe XMMUYECKUX
snemenToB 1. . Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnuecKkue CBONCTBa HEMETAILIOB.
ANoTponusi HEeMETaJUIOB (Ha TIpUMepe
KHCIIOPOJa, cephl, hocdopa U yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI U UX
COeIMHEHUN

23

XuMUYecKue CBOKCTBA a30Ta, pocdopa u ux
COEeIMHEHUN

24

XHUMHUUYECKUE CBOMCTBA YIIIEpoaa, KpEMHUS U
HUX COCOUHEHUN

25

IIpuMmeHeHne BaKHEUIINX HEMETAIUIOB U UX
COoeTMHEHNH

26

O0600611IeH1E U cCUCTEMAaTH3alMs 3HAHUN 110
teme «Hemeramneny. Beraucienus mo
ypaBHeHI/IHM XUMHUYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHUYCCKHE PACUETHI

27

[Tpaktrueckas padora Ne 3. «Pemenue
SKCHEPUMEHTAJIbHBIX 337a4 110 TeEME
"Hemerasmis"»




KOHTpOJ'ILHaH pa60Ta o TemMaM «MeTaniaby

28 1
u «Hemerammbny

29 Heoprannueckue u opraHuueckue KUciaoThl. 1
Heopranunueckue u opraHu4ecKue OCHOBAHUS
AmdoTepHbIe HEOPraHUIECKUe U

30 opraHu4eckue coeuHeHus. [ 'eneTnueckas 1
CBSI3b HEOPTAaHWYECKUX U OPTaHUUYECKUX
BEILIECTB
Poup xuMuu B 00€CIIEUeHHU YKOIOTMYCCKOM,

31 HSHEPTreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHHU MEIUITMHBI
[TpencraBnenus 06 00X HAYYHBIX

32 MPUHLMIAX TPOMBIIIJIEHHOTO TOJYyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIIECTB U MATEPUAJIOB 1

34 XuMUS U 370pOBbE YEJIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKIInoHEpHOE
obmectBo «M3narenscTBO «IIpocBerienre»
» Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkuroHepHoe 00111€CTBO

«M3parenscTBO «IIpocBemeHney|

METOAUYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






