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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeboBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpeAHETo 001ero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepaqbHOM  rOCYJapCTBEHHOM
oOpazoBatenbHoM cra”aapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
deneparuy, pean3yloONIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOrpaMMBbI, U
OCHOBHBIX ToNoXkeHH «CrTparerum pa3BUTHS BocOUTaHus B Pocculickoil
deneparuu Ha niepuoa a0 2025 roma» (Pacmopsbkenne IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K ONPEICICHUIO
oOuielt crpaTteruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHS 00YUYalOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» i 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koH1enryanbHbie nojoxkeHuss ®I'OC COO o B3auMo0OyCIIOBICHHOCTH IIEJEH,
collepKaHMsl, pe3yJbTaToB OOy4deHUss U TpeOOBaHWN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3zoBaHue, MoJTy4yaeMoe BBIITYCKHUKAMU
001Ie00pa30BaTeIbHOM OpraHMU3allid, SBISCTCS HEOTHEMIIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXXKWAT 3aBEpIIAIONIMM JSTallOM pealu3aluud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYLIUX
LEJOCTHOM CHCTEME XHMHUYECKOro o0pa3oBaHWsl. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MHUPOBO33PECHUS U OOIICH KyIbTYPHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHONIICHUS K CBOEMY
3M0pOBbI0 M TpUpOAHOW cpene. Peanmusyercs xumuueckoe o0Opa3oBaHMe
o0y4aromuxcs Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeamMera «XUMHS», COJIEpKAHUE U TOCTPOEHUE KOTOPOTO OIPEACIICHBbl B
nporpaMme N0 XMMUHU € YYETOM CHenM(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPUATbLHOM XU3HU OOIIECTBa, a TaKXKe C YYETOM
oOlIMX IeJed W TPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccuiickoit denepanumn.

XuUMHs KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0coOyio poib B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIMOHATHHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POpMHUPYETCS] B XMMHH Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEILIECTB, MX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTIMU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMu, XMMHsS CTaja
HEOTHEMJIEMOM YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyAa M JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUs Kak Hayka
co3ujaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBj€Ha Ha pEIICHHE
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO PA3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOmIMMH TEASIMU M TNPUHLIMUIAMU CPEIHETO OOIIEeTo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYK0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKA3Hb COLMYMAa, MPOJOJIKECHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisioliuMu ~ TIpeAMEeTa  «XUMHUsD»  SBIAIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWK MO0 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHWM M3 OOIIeH XUMUU) U
OpraHn4eckor xuMuu. @opMUpPOBAHUE JAHHOU CUCTEMBbI 3HAHWW NPU U3YyUYECHUU
npeaMera O0OecleyuBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copmupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3yYEeHHIO Y4uyeOHOro wmarepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKHX M  DJIEKTPOHHBIX
MpeACTaBlIeHU O cTpoeHun BemecTB. CBeaeHuss 00 H3ydaeMblIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB JIO CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM IOJYyYarOT pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 0011ero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPEACTaBICHUS] O XUMHYECKON CBSI3U, KiIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKLINH.

[logq HOBBIM yrJaOoM 3peHHs B TMpeaMere «XuMus» 0a30BOTO ypOBHA
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOrO oOIIero o6pa3zoBaHus
TEOpPETUYECKU MaTepuadl U (HAKTOJIOTHYECKHE CBEJCHUSI O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUS» OOYYAIOIIMMCSl TPEAOCTABIACTCS BO3MOKHOCTH OCO3HATh 3HAYCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOIOJOTHYECKUX TO3UIUH,



rIyoke TOHSATh HMCTOPUYECKOE W3MEHEHHWe (QYHKIMUA JTOro 3akoHa — OT
obo0maroiei 10 OOBICHSIONMICH U MPOTrHO3UPYIOIIEH.

Enwnas crucreMa 3HaHWN O BaXHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jJonoiHsaercs B Kypcax 10 wm 11 kiaccos
AIIEMEHTAaMH COJEP)KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHMIO B3aUMOCBSI3M XHUMHH C
JPYTUMHU HayKaMH, PaCKpBIBAIOT €€ pOJb B IMO3HABATEIHHOW WM TPAKTHICCKOU
JESATEILHOCTH YeJIOBEKA, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IMPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUH, TTOMOTAIOT
BBIITYCKHUKY OPHUECHTHPOBATHCSA B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMAIIUAIO H
OPUMEHATh €€ MJis TOTOJHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyalbHBIX H
HKCIIEPUMEHTAJIBLHBIX UCCIEI0BATENbCKUX 3a/1ay. B 1ienomM copepxanue yueOHOro
npeaMera «XUMHUS»  JaHHOTO  YPOBHS  HM3yYCHHS  OPHCHTHPOBAHO  Ha
dbopmupoBaHre y OOYYarOMIMXCS MHUPOBO33PEHYECKON OCHOBBI IS TOHUMAHUS
bunocodckux HAEH, TaKUX Kak: MaTEepHAIbHOE €IWHCTBO HEOPTaHWYECKOTO U
OpraHMYecKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNA MyTEM OKCIEPUMEHTa W
pEelICHHs] TPOTUBOPEYM MEXKAy HOBbIMH (aKTaMH U TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTHYECKUX MpobieM, a
TaKKe Mpo0seM cOepeKeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmame pemieHus 3agad  BOCIWTAHUSA, Pa3BUTHS W COLMATU3AINAA
OOy4JaromuXcsd MPUHSTHIE MPOTPAMMON IO XUMHUHU MOAXOABl K OMNPEIEICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEOMUX 0a30Bo€ 3HAUYECHHE IS
pPa3sTUYHBIX BHJIOB JICATCILHOCTH: pEIIeHWs MpoOjeM, IOWCKa, aHalu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCIE0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B mnpaktuke mnpemnojaBaHuWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHus, MPH ONPEICITICHUH
COJIepKaTeJIbHOM XapaKTepUCTUKHU LieNied HM3y4YeHHs] TMpeaMeTa HarpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESATEILHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKHM 3pPEHUS] TaKOW MOJAXOJ K ONpPENEICHUIO el H3ydeHHs
MIpEeIMETa SBISICTCS BIIOJIHE OTIPABJIaHHBIM.



CornacHo AaHHOM TOYKE 3pPEHUS TJIABHBIMH LEISIMU M3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sABISAIOTCS:

e (QopMHpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM Kak BaKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeKaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMUH,
OCBOEHHUE #A3bIKa HAYKH, YCBOEHHWE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKlMil, HEOOXOIUMBIX JUIsl MPUOOpETEHUS
YMEHHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEIHEBHON KU3HMU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JECSATEIHHOCTU, CBI3AHHBIX C HAOIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e30macHOro oopaIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atuMm, copepkateibHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3yUYEHUs
peaMeTa B IporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpeHero oobmiero odpazoBanus. CeroaHs B
npenojaBaHUM XUMUU B OoJblIed  CTemeHW OTHaéTcsl  MPEeANoYTeHUE
MPAKTUYECKONH KOMIIOHCHTE COJACpKaHUA OOydYeHHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEIbHONW OpraHU3alliy, BIAJICIOIIETO HE
HA0OpOM 3HAHUM, a (QPYHKIUMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHocoO0amu H
YMEHUSIMU aKTUBHOTO MOJYYEHUsI 3HAHUN U MPUMEHEHHUS X B PEAIbHOU KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 0OpH U3YYEHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEE
3HaYEHHE MPUOOPETAIOT TaKUE LIETU U 33J]a4H, KaK:

afganTanys oO0y4YarIIMXCs K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pELIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYaLHUsIX, CBI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [JIS1 PaA3JIMYHBIX BHJIOB
JeSATEIBLHOCTH: PelIeHUs MpoOJeM, MOUCKa, aHanu3a U o0paboTKU HMH(OpMaIuy,
HEOOXOJUMBIX I TPUOOPETEHMs] ONbITa JESITEIIbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE€ MECTO B TO3HAHMM XUMHUH, a TakXKe [Jid OLEHKA C TO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIUSHHS BEIIECTB U XHUMHYECKUX
MIPOLIECCOB HA OPTaHM3M Y€JI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYarONIMXCs: CTOCOOHOCTH CaMOCTOSITENIbHO PUOOpPETaTh HOBEIC
3HAHUS 110 XMMHH B COOTBETCTBHHM C KH3HCHHBIMHU MOTPEOHOCTSIMH, HCIIOIH30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJISl TIOMCKA M aHalIn3a Y4eOHOU H
HAYYHO-TTOMYJIIPHON HHPOPMAITIH XUMUIECKOTO COJICPIKAHNUS;

(dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIIEHUS, HAOJIFO1aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOESHHO
HEOOXOJUMBI, B YaCTHOCTH, NPH IUIAHHPOBAHUHM W TPOBEACHUH XHMHYECKOTO
IKCIIEPUMECHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOW pPONHM B PEIMICHUH TI00aTbHBIX MpoOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpeKHOIrO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITA
UCIIOJb30BAaHUS TOJIYYCHHBIX 3HAHHWMA JJI TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYAIUsIX, CBI3AHHBIX C XUMHUCCKUMU SBJICHUSAMHU.

B yuyebHoMm mmane cpemHero oOmiero oOpa3oBaHUs TMPEAMET «XUMUS»
©a30BOTr0 YpOBHS BXOJMUT B COCTaB IpeaMeTHOU obnacTu «EcTecTBEeHHO-HAYUYHBIC
PEIMETHD.

OO01mee yncIo 4acoB, OTBEAEHHBIX JUTsl U3YYCHUS XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero ooimero oopa3zoBanus, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer oprannyeckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJYy4YEHWHU HOBBIX BEIIECTB M MaTepUaioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHeHuit A. M. BytiepoBa, €€ ocHOBHBIE MOJI0KeHUA. CTPYKTYpHBIC (POPMYJIBI
OpraHWYecKuX BemecTB. [omosorus, wu3oMepusi. XHUMHYECKas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHbBIC CBSI3H.

[IpencraBienne o KiaccH(pUKAIIMKU OpraHUYecKuX BemecTB. HomeHkmaTypa
OpraHWYeCKUX COCJAMHEHUN (cucTeMaThyecKas) W TpPUBHAIbHBIC Ha3BaHUS
BOXKHENIINX MPEIACTABUTENEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
O03HAaKOMJICHHE ¢ oOpaslamMyd OpPraHMYECKHX BEIISCTB M MaTepHallaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHWYECKHX BEIIECTB, HAONIOJCHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAICHUI0 OPraHUYECKUX BEIECTB
MIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHbl: COCTaB W CTPOEHHUE, TOMOJOTHMYECKMH psja. MeTraH M 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJIKaHOB: (PU3MYECKUE U XUMUUYECKHUE CBOMCTBa
(peakuuu 3aMelIeHUsT W TOPEHHUsI), HaxXOXKJACHUE B MPUPOJE, MOJydeHUE U
MIpYMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN PSAJ. DTUIICH U NPOMUIIEH —
MPOCTEHIINE TPEACTABUTENIN aJIKEHOB: (U3MYECKUE U XUMUUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJTMMEPU3ALINH ), TTOTyUYeHUE U IPUMEHECHHE.

Ankaauensl: OyrtamueH-1,3 um metunoOyranuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakius mojumepuszanuu). [loydeHne CMHTETHYECKOTO
KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTCHUINNKA TIPEJCTABUTENIb AJKHMHOB: COCTaB, CTpoeHHe, (U3HUYECKHE U
XUMUYECKUE CBOMCTBA (peaklMy TUIPUPOBAHUs, TAJIOTCHUPOBAHUS, THAPATAIINH,
TOpPEHHUSI ), MOJTYYECHUE U TPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHHe, (PU3MUECKHEe W XMMHUYECKHE CBONCTBA
(peakiuu TaJIOTEHUPOBAHUS U HUTPOBAHUS), IMOJYyYCHUE U TIpUMeHeHue. 10.1yon:
cocmas, cmpoeHue, (uzuveckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAy4YeHue u npumeHnenue. TOKCUUYHOCTD



apeHoB. ['eHeTMyeckas CBsI3b MEXIY YIVIEBOJAOPOJAMH, NPUHAICKAINIUMU K
Pa3JINYHBIM KJIacCaM.

[IpupoaHble MCTOYHHMKU YTIEBOAOPOAOB. [lpupoaHbiii ra3 W MNOMyTHBIE
He(dTaapie Ta3pl. HedTh m €€ mpoucxoxknenue. CrocoObl mepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaTuTH4YeCKui), mnuponu3. [IpoaykTsl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTU U B ObITy. KameHHbIi
yIoJib U MPOAYKTHI €T0 NepepadboTKHU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJICHHE C O0Opa3lamMu IIIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «Yrodap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB H
raJIOreHOMPOU3BO/IHBIX, TPOBEACHUE MPAKTUYECKON pPabOThI: MOJyYCHUE STUIICHA

Y U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NPOJAYKTa PEaKklMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kucnopoaconepxaime oprannyeckue CoeAHHEHUs

[IpenenbHple OQHOATOMHBIE CIOHUPTHL. MeETaHOI MW 3TAaHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOWCTBa (peakuuMd C aKTUBHBIMM METaJlIaMH,
raJIOreHOBOJIOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BoAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIAMHU CITUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTraHU3M YEJI0BEKA.

MHOroaromMHsle  CIMPTHL. JTWICHIJIMKOJIb W  TJHLEPHUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTaJJIaMU, KaueCTBEHHAs peakivsi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne rmunepruHa u STUIEHTIIKOIIS.

®deHos: CTpOCHHME MOJEKYbl, (U3NYEeCKue U XUMUYECKHE CBOMCTBA.
Tokcuunocts (henona. [Ipumenenue enona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACTHA:  CTPOEHUE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peakUWU OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpEJeNbHbIE KApPOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHAasi KHCIIOTBI: CTpO€HHE, (PU3NYECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, PEaKIus dTepUPUKALINN), TTOIYYCHUE U TPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBHE.

Crnoxuble >(QHUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKHUPOB.



VYrneBoasl:  cocraB, KiIaccMpUKalnus ~— YrJieBogoB  (MOHO-, JOU- H
noyiucaxapubl). ['oko3a — MpocTeluii MOHOCaXxapuJ: 0COOCHHOCTH CTPOCHHS
MOJEKYJIbl, (U3UYECKHME W XMMHUYECKHE CBOWMCTBAa (B3aUMOJICUCTBUE C
ruapokcunom menu(ll), oxucnenmne amMMmmadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemitonos3a kak npupoaHbie noauMepbl. CTpoeHHE Kpaxmaia U
neuoao3bl.  duU3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (THUIIpOJIH3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YyYEHHs] BEIIECTB M UX IPEBPAILCHUIA:
MpOBEJICHNE, HAOIIOJICHUE U ONMUCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcuom Menu(Il)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBUE Kpaxmalla C HOJIOM),
MPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOM peakiuu (Maccbl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB MW MTPOTYKTOB PEAKITUN).

A30TcozepKalue OpraHnuecKue COeTMHEHHS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHUYecKue coeauHeHus. Puznueckue
U XMMHUYECKHE CBOMCTBa aMUHOKUCIOT (Ha MpuUMepe TiulMHA). buonoruueckoe
3HaYeHUE aMUHOKUCHOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATypals, KaYeCTBEHHbIC PEAKIIUU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
HAOJIIOICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpaIus OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEaKlUU OEJIKOB.

BrbicokomoJieKkyJIIpHbIE COeITMHEHUS

OCHOBHbBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUU, CPEAHSSA MOJICKYIISIpHAs
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHHH —
MOJIMMEPHU3ALS U TTOJTMKOHICHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJIEHUE C 00Opa3llaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacCTMacc,
Kay4yKOB.

MexnupeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBSI3€U MPU U3YYEHUHU OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHITHH, SIBISIONIUXCS CUCTEMHBIMHU JJI OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiIaccUuUKaIus, NEePUOJIUIHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIHUPOBAHUE.

@dusnka: MaTepusi, DJHEpPrusi, macca, aToM, JJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCcHHTE3, OMOJOTUYECKH AaKTUBHBIC BemiecTBA (OCNKH, YIJIEBOJIBI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAaeMble, TOIUIUBO,
pecypchl.

TexHosorusi: MNHIIEBbIE MPOAYKThI, OCHOBBI PAMOHAIBHOTO MHUTAHUS,
MOIOIIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepUabl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHH

Xumudeckuil 3aeMeHT. AToM. Sapo aroma, H30TONbL. IJIEKTPOHHAs
000j104Ka. DHEPreTUYECKUEe YPOBHH, MOJYPOBHU. ATOMHBIE opOuTau, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieieHUsl JICKTPOHOB MO OpOUTAsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. DINEKTPOHHASI KOH(PUTYpAITUs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOAMYECKOro 3aKoHa U [leprmoamdeckoil cCUCTEMbI
xuMuueckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX HMMH IPOCTHIX M CJIOXKHBIX BEIICCTB IO TPyHIaM H IIEPHOIaM.
3HaYCHHUE NIEPUOIUUYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsSI3b. BHIBI XUMHYECKOW CBS3U
(KOBaJIGCHTHAs] HEMOJISIpHAS W TMOJIApHAasi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa30BaHUS KOBAJEHTHOM XWMHUYECKOW CBsS3M (OOMEHHBI U JIOHOPHO-
aknenTopHbelil). BomopomHas cBs3b. BalleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenp okucieHMsA. MIOHBI: KATHOHBI M aHUOHBI.



BemectBa  MOJEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUS.  3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTBA. |HUMbl KPUCTALUINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMUYECKON PEIIETKU.

[lonstue o aucnepcHbix cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBast 10114 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukammss  XMMHYECKHUX — peakmuil B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUs MACChl BEIIECTB,
3aKOH COXPAHEHUA U NPEBPAILCHUS SHEPTUH IIPU XUMHUUECKUX PEAKLIHX.

CkopocTh peaknuu, e€ 3aBUCUMOCTh OT Pa3iINdHbIX (hakTopoB. OOpaTuMbIC
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIOLIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ci1adbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YYEHHS BEIIECTB M HX MPEBPAILCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cuctema xumuyeckux snementon . U.
MenpeneeBay, u3ydyeHHE MOJCICH KPHUCTAIMYECKUX PEMIETOK, HAOIIOJACHHUE |
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUAA
BOJOPOJIa B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIEHUE CPEIbl paCTBOPOB BEILIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOIO HWHIAUKATOPA, pEakUWd HOHHOrO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiausHue pa3nuyHbiX PakTOpoB HA CKOPOCTh
XUMHYECKOU pEAKLIUN.

Pacuérurle 3amaqn.

PacuéTtel 1O ypaBHEHMSIM XHMHWYECKHX pPEaKkUuii, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PAaCUEThl, PACUETHl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumusi

Hemeramnel. Ilonoxxenue HemeramnoB B Ilepuogumueckont  cucreme
xumudeckux siemeHntoB JI. M. MeHneneeBa 1 0OCOOCHHOCTH CTPOCHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpOJa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M MX  COeAUHEHUH  (OKCHIOB,
KHCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHNE Ba)KHENIIMX HEMETAIIOB U UX COEAUHEHUM.



Meramisl. [lonoxenue meramnoB B Ilepuoandeckoil cucreMe XMMHUYECKUX
sanementoB . . MenneneeBa. OCOOEHHOCTH CTPOECHHS SJEKTPOHHBIX 000J0YEK
atoMoB MeTauioB. O0mue guznueckue cBoiicTBa MeTamuioB. CriiaBbl METaJJIOB.
DNEKTPOXUMHUUYECKUIN P HAMTPSXKEHU METaJIOB.

XHWMHUYECKHE CBOMCTBA BaKHEHIIUX METAIOB (HATPHWM, KU, KaJIbIIHM,
MarHui, aTfOMUHUH, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M HUX MPEBPAlCHUIN:
U3y4YeHUE KOJUIeKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJJIOB, pEIICHHUE
AKCIEPUMEHTAJBHBIX 3a/ia4, HAOJIOJCHUE M OMUCAHUE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAIIIOB).

Pacuérurnle 3amaqn.

PacuéTtpel Macchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00CCIIEYCHHUH SKOJIOTHYCCKOM, SHEPreTHYSCKOM M IHUIIECBOU
0e30macHOCTH, Pa3BUTHH MeAUIMHBL. [IOHSATHE O HAy4YHBIX METOJAX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUMIAX  TPOMBIIIJICHHOTO
MOJTY4YE€HUS BAXKHEUIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MATEPUATIOB: BaXXHEWIIHWE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MAaTe€pUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKHA, HAHOMATEpHUalbl, OPraHUYE€CKUE U MHUHEPAIbHBIC
yaoOpeHwus.

XUMHST U 30POBbBE YEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MaCHOTO MCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B MOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH MpU  U3YyYEeHUH OOmEed
HEOPraHM4ecKorM xuMuM B 11 Kimacce OCylIeCTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHSTHH, TaK MW TMOHITUH, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUPUKalUsg, MEePUOJIUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SABJICHUE.



dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJia, SHEPre€TUYECKUH YPOBEHb, BEILIECTBO, TENO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NUECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, SKocucTeMa, Owocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepabl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIMAeMbI€, TOILIUBO,
PECYPCHL.

TexHonorus: XMMHUYECKasi MPOMBIILICHHOCTb, METALTYPIrusi, ITPOU3BOJACTBO
CTPOUTENBHBIX MaTEpPUATIOB, CEIbCKOXO3SMCTBEHHOE IMPOM3BOJCTBO, NHUIIEBas
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



INTAHNPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaloIIMMHUCS TMPOTpaMM CpeaHero oO0mero o6pa3oBaHusi (JIMYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyecko OCHOBOM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHETO OOIIEeTo
00pa30BaHUS SBISIETCS] CHCTEMHO-IESATEIbHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-IEITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero 0o0pa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHHCKONW TIpakAAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH M CAMOOTPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAAUIINIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA yCTaHOBKaMU, MPUCYIIMMH IEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYKE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHUS IpeaMeTa «XUMHS» JOCTUTAalOTCS B
€MHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJieaJjaMd POCCUHCKOTO TPaXKJAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TIpaBWJIaMH  TOBEACHHUSA,  CIIOCOOCTBYIOIIMMH  TMpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTUSI W HPABCTBEHHOIO CTAHOBJICHUSI JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHSD»  OTPaAXKaT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
0o0yyYaromuxcs 1Mo peaau3aiui IPUHSATHIX B OOIIECTBE 1IEHHOCTEH, B TOM UYUCIIE B
YacTHu:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUEOHOMN JACSATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

[IECHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
MIPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, YTO JOCTHKECHHS HAYKH €CThb pPE3yJbTaT
JUIUTEIBHBIX ~ HAOJNIOACHUM, KPOIMOTIMBBIX  JKCIEPUMEHTAIbHBIX  MOHUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e MH(POpPMAIMU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 TOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
MO3UILIMI HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUM ATUX
MOCTYTIKOB;

4) popmMupoBaHNs KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3M0poBOro W Oe3zomacHoro oOpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOmoneHns mpaBui Oe3omacHOro oOpallleHusi C BelleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOU JAEATEIBHOCTH;

MMOHMMAHUS LEHHOCTH MPaBWJ HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JI0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIE0BATEIbCKOM
NEATEIHPHOCTH, OOINECTBEHHO IIOJE3HOM, TBOPYECKOW W JAPYrHMX BHAAX
JIEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO0 MPOGECCUuil pa3IudHoOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASAM TPYAA U PE3YJIbTaTaM TPYAOBOM AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alrd COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00OPA3HOTO OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJI€;

NOHUMAaHUS TJIOOATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUNW XUMHUH IS
pELICHHs BOIPOCOB PAIMOHATIBHOTO IPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAOUIEH
OPUPOJHON cpee, YMEHHsI MPOTHO3UPOBATH HEOIArOMPUSTHBIE 3KOJOTHYECKHE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMIPEAOTBpAIIATh UX;

HaJIMYUs PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTMYECKON KYJIbTYpHI,
OMbITa NeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yYMEHUSI
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COLMAIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM Kak HAayKH, OCO3HaHMS €€ poiau B
(GOpMHpPOBAaHNUU PALMOHATBHOTO HAYYHOI'O MBILUIEHUS, CO3[JAHUU LIEIOCTHOTO
MpeACTaBICHUS] 00 OKPYKalOlEM MUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJeM COXpaHECHUS
MPUPOAHOTO PABHOBECHUS,

yOeKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOMU
IMBWIM3ALMK: B €€ TyMaHUCTUYECKOM HAIMpaBICHHOCTH M BAXXHOW pOJU B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MpoOsieM
YCTOMYMBOIO PAa3BUTHS YEOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUM MEIULIMHBI, 00ECIIEYEHUU YCIOBHM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOM(POPTHOW IKHM3HU KaXKIOTO UJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: [IOHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



NOJTyyaeMble 3HAaHUS JJIs aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKpYXKaloUIero Mupa u
NPOUCXOIAMINX B HEM U3MEHEHUH, yMEHHUS JieflaTh 0OOCHOBAHHBIE 3aKIIIOYCHUS HA
OCHOBE HAy4yHBIX (AKTOB M UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JTIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHMS IS
peleHus mpoodeM B pealbHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUUW [0 XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax nmpodeccHoHaIbHOM

JEATCIIBHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS yUeOHOr0 IpeaMeTa « XUMUsS» Ha
YpOBHE cpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMble I (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYYArOIIMXCS
MEKIUCIUIUTMHAPHBIC (MEKIIPEIMETHbIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIIUE
IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHH(DHKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECTBO, SHEPTHs, SBIICHUE,
IPOIECC, CHCTEMA, Hay4YHbIA (DAKT, MPUHIIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIeA0BaHNE, HAOIIOACHHE, U3MEPCHHE, SIKCIIEPUMEHT U JIpyTHUe);

YHHUBEpCaJIbHbIC y4eOHbIC NEHCTBUS (TO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COIIMAITLHOW KOMITETEHITH 00YYaroIIHXCs;
CIIOCOOHOCTH oOyyJarommxcst HCII0JIb30BaTh OCBOEHHBIE

MEXIMCHUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M yHUBEpPCAJIbHbIC YueOHbIE
JICUCTBHUS B IO3HABATEIIBHON U COLUAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTAaThl OTPa)XarT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETYyJSTUBHBIMU
JICUCTBUSIMH.

OBiagenue YHHUBEPCAJIbHbIMU yueOHbIMH MO3HABATEJIbHBIMHU
NeHCTBUSIMMU:

1) 6a30Bble JJOrMUYeCKHUeE AeiiCTBUS:

CaMOCTOSITETbHO  (OpMyNMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENU JACSITEIbHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHUMW 3HAHUW MPUEMBI JIOTUUYECKOTO MBIIUICHUS —
BBIJICJISATh XApAaKTEPHBbIE NMPU3HAKU TOHSITUH M YCTAHABJIMBATH WX B3aHMOCBS3b,



HCITOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHUH;

BHIOMpaTh OCHOBAHMSI U KPUTEPUU I KiacCH(UKalMM BEIIECTB U
XUMHUYECKHUX PEaKIN;

YCTaHABIMBaTh NPUYMHHO-CIECICTBEHHBIE CBS3M MEXAY H3YYaeMbIMH
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B paccMaTpPUBAEMbIX
SABJICHUSIX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIECMEHTa, XHUMH4YecKas (opMmysia, YpaBHCHHE XUMHUYECKOMN
peakuuu — TpPU PEHICHUH Y4YeOHBIX IMO3HABATENbHBIX W MPAKTHYECKUX 3ajad,
MIPUMEHSTh HA3BaHHBIE MOJEIIbHBIEC MPEICTABICHUS JJISI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XHUMHUYECKHUX
peaxkIuu;

dhopMyIHpOBATH IEIHU U 33/1a4U UCCJICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIHHO C(HOPMYIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATEJIBHOTO TIUIAHUPOBAHUST W TPOBEACHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHHUS HAOMIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HOpMyIUpOBAThH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATEILCKOW W MPOCKTHOM
JESATEIBLHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHMIO pa3JIMYHbIX
METOJIOB TTO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWHPOpManuu (HAy4HO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHAaIM3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUJIOB U (hopm
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(GbopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IUYHbIE METO/bI IPU MOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMON JJis BBHITIOJHEHUS Y4YEeOHBIX 3ajad
ONPEEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAy4YHBIA S3BIK B KAyeCTBE CpEACTBa IMpH pabore ¢
XMMHYECKON HH(OpMalMe: MPUMEHATb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCTIONB30BaTh M TMPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHHKATHUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIAaeMON TEMbI B XOJI€ AMAJIOTa W/UiIn
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TpPE3EHTAleil pe3yJbTaTOB IO3HABATEIBHOM JAESATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3ali y4eOHOTro MpoeKTa U (POPMYIUPOBATH BHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COIIACOBAaHUS MO3ULUN B
X0Jie 00CyX/1eHNs 1 OOMEHa MHEHUSMHU.

Ogi1aieHHe YHHUBEPCAJbHBIMU PEryiSTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh U OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NeSTENIbHOCTh, OmNpeAess e€ Leau M 3aladd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh NPEJIaraéMblii  alrOpUTM JAECUCTBUH IIpU
BBIMIOJJTHEHUH YYE€OHBIX M HCCIEAOBATEIbCKUX 3a/]ay, BBIOMpaTh Hambojee
3¢ GeKTUBHBII CHOCOO HMX pelIeHUs € Y4ETOM TOJYy4YEHHUS HOBBIX 3HAHUK O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JIEATENBHOCTH HAa OCHOBE CaMOAHaJIN3a
Y CAaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUS»
OTpaXxaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XHMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUHU B TIO3HAHUU SIBICHHM



npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS U KYJbTypbl JIUYHOCTH, €&
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM Il pELIECHUS] TPAKTUYECKUX 3a/]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 370POBBIO U MPUPOIHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKHM DJJIEMEHT, aToM, JJEKTPOHHAs
000J104Ka aToOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD, XUMHUYECKasI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIM O00BEM, YIIEpOJHBIM cKener, (yHKIMOHAJIbHAS TpyIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOJBI,
KUCJIOPOJ W a30TCOJAEpKAIMEe COCIUHECHUS, MOHOMEp, MOJHUMEpP, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SI3BIK XHMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXanMe B OCHOBE MOHMMAaHUS MNPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (DAKTOJIOTMYECKNE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JAEATEIbHOCTH YEJI0OBEKA;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISITH XapaKTEpHbIE MNPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpamiEHHOM)
dbopMynT OpPraHMYECKHX BEIIECTB W ypaBHCHUH XHMHYECKUX PEaKIIui,
M3rOTaBIIMBaTh MOJIETU MOJIEKYJl OPTaHMYECKHUX BEIIECTB ISl WIUTIOCTPALIMHU UX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTb YMEHUN YCTAHABIWBATH MPUHAJJICKHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne CcoeAuHeHu (yrieBOJAOPOMAbI, KHCIOPOJI | a30TCOJAEpIKAIIHe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cucremarnuecko HomeHkiatype (IUPAC), a takke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHMYECKHX BEUIECTB (ITHICH, MPOIMMIICH, AalleTUJIEH,
ATWJICHIJIMKOJb, TJIHIEPUH, (eHol, (hOopMalbIerui, aneTaibJeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIUH);

chOpMHPOBAHHOCTh YMEHHS OINPEACIATh BHABl XHMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



chOpPMHPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. byTiepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHM  XapaKTEepU30BaThb  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKUE CBOMCTBA TUIWYHBIX MPEJICTABUTENCH pPAa3THUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIMUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METAaHOJ, 3TAaHOJ], STUJIEHIJIMKOJb,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAsT M YKCYCHAas KHCIIOTHI, TIIOKO3a,
KpaxmaJi, IeJUTI0NI03a, AMUHOYKCYCHAsl KUCTI0Ta), WITIOCTPUPOBATh TEHETHUECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLHHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
Chipbs  (HeQTh, NTPHUPOAHBIA Ta3, Yrojib), CHIOCOOBI WX TMEepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCTh YMCHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA MCXOMHOTO BEIIECTBA WJIM TPOIYKTa
peakiuuu MO HU3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEILECTB WJIU MPOAYKTOB PEAKINN);

c(hOpMUPOBAHHOCTb YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYyYHOTO TO3HAHUS, UCTIOIb3YEMbIX B XUMUU TPU U3YUCHUU BEIICCTB U
XUMUYECKHUX sSBJICHUN (HaOJI0ICHNE, N3MEPEHNE, YKCIIEPUMEHT, MOJICITUPOBaHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JJid MPUHATUS pPEIICHU B
KOHKPETHBIX KHU3HCHHBIX CHUTYyallMsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0/IaTh MIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
NOoCyJI0l ¥ JTabopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuiia OOpalieHus: C
BCII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH IO BBHITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBAaTh U BBINOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKUX BEUIECTB MIPU HArPEBAHUU, MTOJIyUCHHE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KAYCCTBEHHBIC PEAKIIMH OPraHUYECCKUX
BEIIECTB, JCHATYypaIrusi OCTKOB MPH HArpeBaHWU, IBETHBIC PEaKIUU OCIIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKM O€30MacHOCTH TMpU OOpalIeHHH C
BEIIECTBAMU U J1aOOpaTOpPHBIM OOOpPYAOBAHHEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alMCH YPAaBHCHHHA COOTBETCTBYIOIINX
peakuuii 1 GOpPMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKA aHAITU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmanuu, MHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOMIOJaTh  IpaBUjia  AKOJOTHYECKHU
1[€J1€CO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHSI CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA WBbIE OPraHU3Mbl OMNPEICIEHHBIX OPraHUYECKUX
BEIECTB, MOHKUMAasi cMbica Tokasarens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBIICHUS W NPEAOTBPAICHUS WX BPEOHOTO BO3JACHCTBHUS Ha OpraHU3M
YEJIOBEKA;

JUIsl 0OOYyYaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CJENBbIX W CJIa0OBUISIIMX OOYyYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HadeHui JI. bpaiins ayis 3anmicu XuMHAYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUS Kypca «OOIas M HeopraHudeckas
XUMUSD OTPaxaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYUYHONW KapTUHBI MHpA, POJIM XUMUM B TO3HAHUMU SIBJICHUM
npuposibl, B (OPMUPOBAHUU MBIIUICHUS H  KYJIbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUIECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUN JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTANM aTOMOB, HMOH, MOJEKyJla, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl CBS3h
(KoBaJIeHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOJIHAS ), KpUCTANINUECKasl penieTka,
TUMBl ~ XUMUYECKUX  PEAKLUWA, PacTBOP, DJIEKTPOJHUTHI, HEIINEKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMAIINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM peaKlnH, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconmannu, nepuonnuecknii 3akon [[. M. Menneneesa,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTrUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BbIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIeKAIKME B OCHOBE MOHUMAHUSI MPUYUHHOCTU U
CUCTEMHOCTH XHMMMUYECKUX SIBIICHUM, (PAKTOJOTHMUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE TMPU3HAKUA TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAHUU HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCITOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss GOpMyJ BEIIECTB H YPAaBHEHMM XMMHUYECKHX  pEaKIui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEIbHBIX
HEOPraHUYECKUX BEIIECTB (YrapHblil Ta3, YTIEKUCIbIM ra3, amMMuak, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, MTUTHEBAS COAQ, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BAJCHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOMN
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAsl, BOJOPOHAS) B COCAMHEHUSX, THII
KPUCTANIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBa (aTOMHAasi, MOJICKYJISIpHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUN;

c(hOpMUPOBAHHOCTH YMEHUH yCTaHaBIINBATh MPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNPENCIEHHOMY KJaccCy/Tpymrme
COEIIMHEHUM (MPOCTHIC BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHHSI,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTb YMEHUM PaCKPBIBATH CMBICI NEPUOJAMUECKOTO 3aKoHa /I.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (PYHKIINU;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnoanyeckol CHCTEMBI
xumuaeckux snemeHtoB J[. U. MengeneeBa, ucmonb3yss TOHATHS «s-, p-, d-
AJIEKTPOHHBIE opouTaINY, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTU W3MEHEHMSI CBOMCTB XMMHMUYECKHX BJIEMEHTOB U UX COCIUHEHUI
o nepuoaam u rpynnam [lepuognueckoit cucTeMbl XUMUYECKUX d1eMeHTOB /1. U.
Menneneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUAYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHIM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TpHU3HAKaM (YUCIy M COCTaBy pEarupyrolux BeIlIEeCTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTENEHEW OKMUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKIuy, y4acTHIO KaTaanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIISITH YPaBHEHUS PEAKIUN pPa3ITHMUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUS Peakluii HOHHOTO OOMEHa, YUUThIBas
YCIIOBHSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIIA;



chOpMHUPOBAHHOCTh yYMEHUN TMPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHbIM COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, paClO3HABAThH
OTIBITHBIM IYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BEIIECTB;

chOpMHPOBAHHOCTh YMEHHMM  PACKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ATUX PEAKLNN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMMHYECKOU
pEeakiuy OT PA3THUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XMMHUYECKOTO paBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3naerctsus (npunuui Jle llatensbe);

cOPMHPOBAHHOCTh YMEHUH XapakTEpPU30BaTh XUMHUYECKHE TIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TIOMYYCHHUSI CEPHON KHCIOTHI, aMMHAaKa, a
Takke CPOPMUPOBAHHOCTh MPEJCTABIECHUNA 00 OONIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJIUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MacCOBasi JIOJsS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IPU XUMHYECKUX PEaKIIMSIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce UIU 00BEMY OJHOIO U3 YYAaCTBYIOIIUX B PEAKIIHU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUIIa MOJIb30BAHUS XUMHYECKOM
NOoCyJI0l ¥ JabopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuiia OOpalieHus: C
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBINOJHATH XUMUYECKUN
HKCIIEPUMEHT (pa3ioKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalU3aTopa,
OTIpEe/IeTICHNE CpEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITUH,
peakiuu MOHHOTO OOMEHA, KAayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-AHUOHBI, HA KaTUOH aMMOHMSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/ay 10
TeMaM «Metamiey u «HemeTamnb») B COOTBETCTBUM C TPaBWIAMU TEXHHUKHU
0e30macHOCTH TP OOpAIEHUH C BEMIECTBAMHU M JTaOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX pEakUUid U (POpMyJIHpPOBaTH BHIBOJBI HA OCHOBE
ATUX PE3yIbTATOB;

chOpMHPOBAHHOCTh yMEHUN KPUTHYECKA AHAITU3UPOBATH XUMUYECKYIO
uHpOpMAIMIO, TIOJIy4aeMyK) U3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOMIOJaTh  IpaBUjia  AKOJOTHYECKHU
1EJeCO00pa3HOro TMOBEAEHUS B ObITY U TPYJOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JCHCTBHS HA KUBBIE OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarensi [IJIK, moscHITh Ha mpuMepax CHocoObl yMEHBIICHUS H
MPEAOTBPALLCHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroIuXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIICCTB H
XUMHYECKUX SIBJICHUM;

JUISL CIEeNbIX M ClHa0OBUIAIIMX OOyYarolUuXcs: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaitns mis 3anmucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m Kontposabnbie | IlpakTuyeckne
NMporpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypeni
Paszgea 1. TeopeTuueckue OCHOBBI OPraHUYEeCKOH XMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. Bytneposa
Hroro no pazneny 3
Pa3nes 2. Yruaesogopoasl
2.1 IIpenenbHble yIIeBOAOPOABI — aJIKaHbI 2
27 HenpenenbHble yrieBOgOPOIbI: aTKEHBI, 6 |
aJKaMEHBbI, aJIKUHBI
2.3 ApoMaTH4ecKue yrieBo0PO bl 2
24 [IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaniue oprannyeckue coeTuHeHUst
3.1 Cnuprtel. Genon 3
319 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 |
CrnoxxHbIe 2(UPBI
33 YrneBoib 3 2




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kaiine opraHudecKue coeTnHeHUus

4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoOJIeRY IsIPHBIE COeIMHEHM ST

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabnbie | IlpakTuueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pa3zgea 1. TeopeTuueckue OCHOBbI XUMHMH
Crtpoenue atomoB. [lepuonnuecknii 3aKoH
1.1 u [lepuonnueckas cuctema XUMHUYECKUX 3
anemenToB /1. 1. Menaeneera
12 Crpoenue Bemectsa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUUYECKUE PEeaKLUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuveckasi Xumust
2.1 Meranbl 6 1
2.2 Hewmerannsl 1 1
23 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazgeny 17
Pa3zpnen 3. Xumus 1 :Ku3Hb
3.1 XuMHS 1 )KU3HBb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoJgunuecTBo yacoB

Bcero

KonTposabHbie
padoThl

IIpakTn4yeckue
padoThbI

Jlara
HU3yYeHH
|

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpenmeTt opraHuyecKkoil XumMuu, eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHHst OpraHU4YECKUX
coenqunennit A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKEHUS

[IpencraBienue o knaccuduxanuu
opraHuueckux Bemects. Homenkiarypa
(cucremaTnyeckasi) U TpUBHUAJIbHBIE
Ha3BaHUW OPTraHNYCCKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifg

Meran u 3TaH — npocTenire
MPEACTaBUTENM ATKAHOB

AJKEHBI: cOCTaB U CTPOCHHC, CBOMCTBA

OTWJIEH U TPONUJIEH — MPOCTEUIIINE
MPEJICTAaBUTENN ATKEHOB

[TpakTnueckas padorta Ne 1. «Iloxyuenue
ATUJIEHA U U3yYEHHUE €r0 CBOKCTB)»

Ankanuensl. bytaauen-1,3 u
metunoOytaauen-1,3. [lonyuenne
CHHTETUYECKOTO KayuyKa U PE3UHBI
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AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKHM psAll. ALCTUIICH —
MPOCTEUIINI MPEICTABUTEND aJTKMHOB

11

Brruncnenust no ypaBHEHUIO XUMHUYECKOM
peaxiuu

12

Apenbl: 6eH301 ¥ Toyoll. TOKCHYHOCTh
apeHoB

13

['eneTndaeckas CBS3b yIieBOIOPOIOB,
MPUHAAICKAITUX K pa3IMYHBIM Kjlaccam

14

[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NOMYyTHbIE HEPTIHBIE
ra3bl, He()Th ¥ MPOIYKTHI €€ epepaboTKu

15

IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOAOB:
NPUPOIHBIN ra3 v MOMyTHHIE HEPTSIHBIE
rasbl, He)Th M IPOAYKTHI €€ repepaboTKu

16

KonTponbhas pabota mo pazueny
«YTIIEeBOAOPOABD)

17

HpeﬂeHBHHe OJHOATOMHBIC CITUPTHI:
MCTAHOJ M 3TaHOJI. BO,Z[OpO,[[HaSI CBA3b

18

MHOT0aTOMHBIEC CIIUPTHI: ATHJICHTIIUKOJIb U
TJIHIICPUH

19

DeHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3UIECKUE
U XUMHWYCCKHUEC CBOﬁCTBa, IIPUMCHCHUEC

20

Anpaerunpl: GopManbaACTHI U
areraiapaerug. Aneron

21

OIIHOOCHOBHLIC IpCaACIIbHBIC Kap6OHOBBIC
KHCJIOTBI: MypaBbUHAA U YKCYyCHas




22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

CTCapI/IHOBaSI H OJICMHOBAas KHUCJIOTHBI, KaK
MNPEACTAaBUTCIIN BbICIINX I(ap6OHOBBIX
KHUCJIOT

24

Mp11a KaK COJIM BBICIITHAX Kap6OHOBHX
KHCJIOT, UX MOIOILIECC HeﬁCTBHe

25

CrnosxHble 3(hUpbl KaK IPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['HAPOIN3 CIOKHBIX

a¢upoB

26

XKupsr: runponns, npuMeHeHune,
Ouosoruyeckas pojb )KUpOB

27

VYrneBoasl: cocTaB, Kiaccuukanusi.
Baxneime npeacTaBuTeNnu: TIII0K03a,
¢dpykTo3a, caxaposa

28

Kpaxman u 1emunoio3a Kak IpupoaHbIe
IIOJINMEPBI

29

KoHTposbHas paboTa 1mo pasaeny
«Kucnopoacoaepkaiiyue opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
npoBepoyHas pabora

30

OO61mas XxapakTepuCcTHKa a30TCOIePIKALIUX
OpPraHMYECKUX COCAUHEHUN /
Bcepoccuiickas mpoBepouHas paboTa

31

AMHHBI: METHJIAMHAH U aHWJIHH

32

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpraHMYECKHUE COETMHEHUS, UX
ouosnoruyeckoe 3HaueHue. Ilentumapl.




benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

OCHOBHBIC ITOHATHS XUMUH

33 1
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUIN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSJTMHEHUH. 1

HJ'IaCTMaCCBI, Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IMpakTnyeckue
padoThbI

Jlara
U3Y4YeHH
|

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUI 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYpalus aToMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHUCTeMa XUMHUYeCcKux 3yemenToB []. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB U UX COSJIMHECHUH TI0
rpynnam u nepuogam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA M CUCTEMBI
xumudeckux anemenToB .M. Meneneena B
pa3BUTUU HAYKH

Ctpoenue BemecTBa. XUMHUYECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BomopoiHas cBs3b

BanieHTHOCTB. DJEKTPOOTPUIIATEIHHOCTD.
Crenenn okucienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJTOUIHBIE PACTBOPHI.
MaccoBas 10J1s BelllecTBa B pacTBOpE




Knaccudukanus 1 HOMEeHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. ['eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Knaccugukarus XuMHuecKux peakuui B
HEOPraHUYECKON U OPraHU4eCKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIUH.
XHUMHUYECKOE PAaBHOBECHE

10

[TpaxTrueckas padora Ne 1. « BnmustHue
pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peakinm»

11

DIekTposTHYecKas auccouuanus. [lonstue
0 BozopoHoM nokasarene (pH) pactBopa.
Peakiuu nonHoro oomena. I'uaponus
OPraHUYECKUX U HEOPTraHUYECKUX BEIICCTB

12

OKHCITUTETbHO-BOCCTAaHOBHTEIHHBIC
peakiuu. [ToHsATHE 00 3MEKTpOIH3E
pacIIaBoOB U PaCTBOPOB COJICH

13

KoHntposnbnas paboTta mo pazaeny
((TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

Meraiuel, ux nosoxenue B llepuoanueckou
CUCTEME XUMHYECKUX 31eMeHTOB JI. W.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atoMoB. OOme Gu3uveckre cBONCTBA
METAJIJIOB




15

CriaBbl METaIIOB. DJIEKTPOXUMUYECKHUH s
HaIpsHKEHUH METAIIOB

16

XHMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJIJIOB (HATPUU, KaJIHid, KaIbI[Uil, MarHU,
ANIOMUHUN) U UX COEUHEHUN

17

XUMHYECKHEe CBOMCTBA XpoMa, MEJIU U UX
COeIMHEHUN

18

XUMHUYeCKHE CBOMCTBA IUHKA, KeJie3a U UX
COeIUHEHUN

19

[TpakTuueckast pabora Ne 2. "Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamne"

20

HemeTamibl, ux MOJIOKEHHE B
[lepuonnueckoii cucTeMe XUMHUYECKUX
anemenToB 1. . Menneneesa u
OCOOEHHOCTH CTPOEHHUSI AaTOMOB

21

Pu3nYeCKHe CBOMCTBAa HEMETAILIIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA raJION€HOB, CEPHI U UX
COEeIMHEHUN

23

XuMHYECKue CBOMCTBA a30Ta, hocdopa u ux
COECUHEHUN

24

XHUMHUYECKUE CBOMCTBA yTIIepoJia, KPEMHUS U
UX COeINHEHUIN

25

[IpruMeHeHrne BaX)KHEUIINX HEMETAIOB U UX
coeqUHEHUN

26

O000111eH1E U CUCTEMATH3aLUA 3HAHUH 110




TteMme «Hemeraisy. Belaucnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETEI

[TpakTryeckas padora Ne 3. «Pemenune

27 AKCIEPUMEHTAJIbHBIX 3aa4 110 TEME 1
"HemeTtaist"»

)8 KonrponbHas padora no remam «MeTasuibby 1
u «Hemerannbi»

29 Heoprannueckue 1 opraHu4ecKue KUCJIOThI. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AM@oTepHbIe HEOpraHU4eCKHUe U

30 opraHuueckue coequHenus. ['enernueckas |
CBS3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Pone xumun B 00ecrieueHHH IKOJIOTHUECKOM,

31 SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTUU MEIULIMHBI
[TpencraBnenus o0 0OIMX HAYYHBIX

32 MIPUHIUIIAX [IPOMBIIIEHHOTO MTOJIyYEHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YennoBek B MUpPE BELIECTB U MAaTEPUAIIOB 1

34 XuMUs 1 3J0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
00pa30BaTeILHON NPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

1

TeopeTnueckne OCHOBbI OPraHU4ECKONH XUMHUH

1.1

ChopMHUPOBAHHOCTH TMPEJACTABICHUN O XHMHYECKOW COCTABIISIOMIEH
€CTECTBEHHOHAYyYHOM KapTUHBI MHpa, pOJIM XHUMHM B I03HAHUU
SBJICHUH TpUPOAbl, B (OPMHUPOBAHUU MBIIIJIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (YHKUMOHAIBHON TI'PaMOTHOCTH, HEOOXOIMMOM JUIs
pelIeHUsT MPaKTHYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM cpefie

1.2

Bnagenue cucremMoll XUMUYECKUMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAr Al e MNOHATUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTETEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOIIIpHAas Macca, MOJSPHBIA O00BEM, YTJIEPONIHBIM CKeNler,
byHKIMOHATBHAS ~ TpPyNma,  pagudkal,  H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUM  psill, TOMOJIOTH, VYTJIEBOJOPOAbI, KHUCIOPOA- U
a30TCOJeprKaIllie COCIUHEHMs, OHWOJIOTMYECKH AaKTHBHBIE BEIlEeCTBa
(YyrimeBompl, KHUPBI, OCIIKH), MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOIO CTpOEHMsI opraHudeckux BeuniectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHUECKHE
CBEJICHHsI O CBOICTBaX, cocTaBe, TOJIYyYeHMHM U 0Oe30ImacHOM
WCIIOJIb30BAHUM BAXKHEMILIMX HEOPraHWYECKUX U  OPraHUYECKUX

BCIIICCTB B 6BITy u HpaKTHqCCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHH BBIABISTH XapaKTEPHBIE MPHU3HAKH
NOHATUM,  YCTaHABIMBAaTL  UX  B3aUMOCBS3b,  HUCIIOJIB30BaTh
COOTBETCTBYIOIIME TOHATHS NPU OINHCAHMM COCTaBa, CTPOCHUS U

MIPEBPALLEHUI OPTaHUYECKUX COEIUHEHUI

1.4

c(OpMHUPOBAHHOCTh YMEHUU HCIIONB30BATh XUMUYECKYI0 CHUMBOIIUKY
JUISL COCTABJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpal€HHON) (OpMysT OpraHMYECKHMX BEUIECTB W  ypaBHEHHH
XUMHUYECKHUX PEAKI[Hil, U3rOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYEeCKUX
BEUIECTB JI1 WUIFOCTPALMM HUX XMMHMUYECKOTO U NPOCTPAaHCTBEHHOI'O

CTPOCHUA




L.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  YCTAaHABJIMBATh  MPUHAJJICKHOCTH
W3YYCHHBIX OpPraHMYECKHX BEHIECTB MO WX COCTaBy M CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymme) COeAuHEHWH  (yIJIeBOJIOPOJIBI,
KHUCTIOPOJIT M a30TCOJIEPKAIINEe COCIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMAaTHYECKOM

Homenkiatype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUA ONPCACIATL BUABI XHUMHYECKOM CBS3U B

OpPraHUYECKUX COSAMHEHUSX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopMUpOBaHHOCTH ~yMEHHUS IPUMEHSTH: TIOJOXKEHUS  TEOPHUH
CTpOEHUsl opranudeckux semects A.M. BytiepoBa ans oObscHeHUs
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOECHUS; 3aKOH

COXPAaHCHUSA MACChI BCIICCTB

YTI1eBOIOPOIBI. Kucnopoaconepxarniue 51 a30TCoIepKAIIHe

OpTraHU4YC€CKUC COCIUHCHU. BBICOKOMOJIGKYJISIPHBIC COCOAUHCHUA

2.1

CdopMUpOBaHHOCTh YMEHUW TNPUBOAUTH TpPUBHUATBHBIC HAa3BaAHUS
OTJENbHBIX OPTaHWYECKHX BEIIECTB (ITHIICH, TPOIWJIEH, aleTHIICH,
STHJICHTJIMKONb, TIHLEpUH, (eHon, dopmanpaeruy, aneTatbAeTH,
MypaBbUHAasg KHCIIOTA, YKCYCHash KHCJIOTa, OJICMHOBasi KHUCJOTAa,
CTeapuHOBAsl KHUCJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmall, IeJUIII03a,

TJTMIIVH)

2.2

ChopMHUpPOBAaHHOCT, yMEHUN XapaKTEPHU30BaTh COCTaB, CTPOCHHE,
duznyecKkue M XUMHUYECKHE CBONCTBA THIMYHBIX TIPEJCTaBUTENECH
pa3IMyYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, JTUJICH,
NPONWIICH, aneTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeH3om,
METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TIUIEPHUH, (EHON, aleTaabAerus,
MypaBbHHAs M YKCyCHas KHCJIOTBI, TJIOKO3a, Kpaxmal, IeJUTI0JI03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

23

CdopMUpoBaHHOCTh YMEHHS WLIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXIy  TUINUYHBIMH  TPEACTABUTEISIMU  Pa3IMYHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLINX XUMHUUYECKHUX

peakuuii C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOopMyT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJOPOIHOTO CHIPhs (HEPTh, IPUPOAHBIN Ia3, YIodib), CIOCOOBI MX

nepepaboTKU U MPAKTHYECKOE IPUMEHEHUE MPOTYKTOB MePepaboTKH

XUMHA ¥ )KU3Hb. PacuéTrnl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYYHOI'O INO3HAHUs, UCIIOJIL3YEMBIX B XUMHWH ITPHU U3YUYCHUU




BEIIECTB W XUMHUYECKUX SBICHUW (HAOMIOIEHME, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE), HCIIOIB30BAaTh CHUCTEMHLIE
XUMUYECKHE 3HAaHWUS IS TPHHATHS pENIeHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh yMEHHM COONMIONATh TpaBHIA MOJB30BaHUS
XUMUYECKONW TIOCYI0M W J1Ta0OpaTOpHBIM O0OPYIOBaHHEM, a TaKKe
mpaBuiia OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMU

110 BBIITOJTHEHUTO J'Ia60paTOpHI)IX XHUMHUYCCKUX OIIBITOB

33

CdopMUpOBaHHOCTh YMEHHI TUTAHUPOBATH W BBITOJHATH XUMHUECKUAN
9KCTIEPUMEHT (TIPEeBpAILCHNs] OPraHUYECKUX BEIIECCTB IPH HarpeBaHHH,
MOJTYyYCHHE STHJICHA U M3YYCHHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIINU
OpPraHMYeCKHUX BEIIECTB, JAEHATypauus OEJKOB IpH HarpeBaHuM,
[IBETHBIC PEAKIMU OENKOB) B COOTBETCTBHU C IPABWIAMH TEXHUKH
0€30MaCHOCTH TpH OOpaIleHUH C BEIIECTBAMU U JaOOpaTOPHBIM
000pyIOBaHUEM; NPEICTaBIIAT pe3yIbTaThI XUMHUUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIINX

peaKHI/Iﬁ u (I)OpMyJII/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

34

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOTUYECTBA MCXOJAHOTO BEIIECTBA WU
MPOAYKTa peaklliu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO

U3 UCXOHBIX BEILECTB WM MIPOJYKTOB PEAKIMH)

3.5

CdopmupoBaHHOCTH yMEHUMI KPUTHYECKH aHATU3UPOBATH
XUMHUYECKYI0 HH(POpMAIMIO, IOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(popMmaIyu, cetb THTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTh yMEHHUU COOJIOAATh TMpaBWJIa HKOJIOTHUYECKU
1eJ1eco00pa3HOro MOBEAEHUSI B OBITY U TPYJIOBOW JEATEIbHOCTH B
LENIX COXPAaHEHUS CBOEro 3I0pPOBbsl U OKPYXKAIOWIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MBbI
OnpeAeNEHHBIX OPraHUYECKUX BELIECTB, IOHMMAsl CMBICI MOKa3aTess
I[TIK (mpenenbHO MOMYyCTUMOW  KOHIIGHTpAIlMU), TIOSICHATH HAa
npUMepax crocoObl YMEHBIICHHUS U IMPENOTBPALIEHUS UX BPEIHOIO

BO3JICHCTBUS Ha OpTraHH3M 4YCJIOBCKaA

11 KITACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbl Cpe/IHero 001ero 0opa3oBaHus




pe3yJbTara

1

TeOpeTI/I‘{CCKI/IC OCHOBBI XMMHH

1.1

Bragenne cucTteMol XMMHMYECKMX 3HAaHUM, KOTOpas BKIIFOYAET:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHYECKUH  DSJEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToma, S-, p-, d-3TIEKTPOHHBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEILHOCTh, CTEIEHb
OKHUCJICHHUS, XMMHYECKasl CBS3b, MOJIb, MOJIIpHAas Macca, MOJISPHBII
00bEM, KpUCTAJUIMYECKAsl PpEelETKA, TUIBl XUMHUYECKUX PpeakUuil
(OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE, 9K30- M JHIOTEPMUYECKHE,
peaKky HOHHOTO OOMEHA), pacTBOp, 3JEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIMTUYECKAs]  JUCCOLMALNSA, OKHUCIMTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKOM pPEaKlMu, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJIUTHUECKOM nuccounmanuu, llepuonnueckuit
3akoH JI.M. MeHnpeneeBa, 3aKOH COXPaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XUMUH, (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, TMOMYyYEeHHMH U O€30IMacCHOM HCIONB30BAaHUU BaKHEUIIHX
HEOPraHMYECKUX BELIECTB B OBITY W NPAKTUYECKOH JIEATEIbHOCTU

YCJI0OBCKa

1.2

ChopmMHupoBaHHOCT, YMEHUN BBISIBISTH XapaKTepHble NPU3HAKU U
B3aUMOCBSI3b HM3YUYCHHBIX TOHSTHI, NPUMEHATh COOTBETCTBYIOIIUE
MOHSTUS TPU OMNHCAHUU CTPOCHHSI U CBOMCTB HEOPTaHMYECKUX
BEIIECTB W WX MPEBPAIICHUI; BBISBISATH B3aUMOCBSI3b XUMHYECKUX
3HAHUI C MOHATHSIMHU u MPEICTaBICHUSMH JIPYTHX

CCTCCTBCHHOHAYYHBIX IIPECAMETOB

1.3

BJIaI[eHI/Ie OCHOBHBIMHM MCTOJAaMHW HAYYHOTI'O IIO3HAHWUA BCIICCTB U
XUMHYECKHUX SBICHUU (Ha6J'IIO,Z[CHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICIIUPOBAHUE)

1.4

CdhopmupoBaHHOCT, YMEHUN OMPEAENATh BAJICHTHOCTh U CTETICHb
OKHCJICHUSI XMMHUYECKUX OJJIEMEHTOB B COCAMHEHUAX Pa3JIM4YHOIO
coCTaBa, BMJl XUMHYECKOM  CBsSI3M  (KOBaJE€HTHas, HOHHas,
MeTaJlTn4ecKasi, BOJAOPOAHAs) B COCIUHEHHSIX, TUIl KPUCTAJUIMYECKOM
pEeIETKY KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJspHas, UOHHAasi,

MeTaJuIn4yecKas)

1.5

ChopmupoBaHHOCT, YMEHUN ONpPEAEISATh XapakTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHMYECKUX COCTMHEHUN

1.6

ChopMUpOBaHHOCTh ~ yYMEHMSA  KJIACCU(PULUUPOBATH  XUMHUYECKUE
peaKkuuy Mo pazIu4yHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyromnmx

BEIIECTB, TEIIOBOMY J(h(dEKTy peakiuu, W3MEHEHUIO CTeleHel




OKHCJICHUA 9JICMCHTOB, O6p ATUMOCTHU pc€akuunu, Y4acTuro

KaTaJn3aropa)

1.7

ChopMUpPOBAaHHOCTP YMEHHMM COCTAaBJISATh YPAaBHEHHsI  pEaKIHMil
Pa3IMYHBIX THUIIOB, TOJHBIE W COKpalIEHHBbIC YpaBHEHUS pEaKIUi
MOHHOTO 0OMEHa, yUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH PEAKIINH UAYT

JO KOHIIa

1.8

CchopMupoBaHHOCTh YMEHHI MPOBOJUTH PEaKIUH, MOATBEPXKIAIOIINE
KAUeCTBEHHBII  COCTAaB  Pa3JM4YHBIX HEOPIaHWYECKUX  BEILECTB,
pacIo3HaBaTh OMNBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHUICCKUX BCILICCTB

1.9

CdopMUpOBaHHOCTh YMEHUH pPaCKPBIBATh CYIIHOCTb OKHCIHTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajlaHca 3TUX peaKlui

1.10

CdhopmupoBaHHOCTE yMEHHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOU peakuuu OT PA3JIMIHBIX (baKTOpOB

1.11

ChopMUpPOBAaHHOCT yMEHUH  OOBSCHATH  XapaKTep CMEIICHHS
XUMHUYCCKOTIO paBHOBECHUA B 3aBUCUMOCTH OT BHCIIHEIO BOSﬂCﬁCTBHﬂ

(mpunnmn Jle [larense)

OOm1ast 1 HeOpraHUYeCKasi XUMHS

2.1

CdopMupoBaHHOCT YMEHHH pacKpbiBaTh cMbica [lepuoamdeckoro
3aKOHa H.N. MenneneeBa U JIEMOHCTPUPOBATH ero
CUCTEMAaTHU3HUPYIOIIYI0,  OOBSCHUTEIBHYI0O U MPOTHOCTUYECKYIO

byHKIIUU

2.2

CdhopmupoBaHHOCTH YMEHUI XapaKTePU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX dneMeHTOB 1-4 mnepuonoB Ilepnognueckoit
cUCTeMbl XuUMUYyeckux dneMeHtoB [[.M. MenneneeBa, ucnonp3ys
MOHATUSA  «S-, p-, d-dIEKTPOHHBIC OPOUTATN», «IHEPIETHUYCCKUE
YPOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHSI  CBOHCTB
XUMUYECKUX 3JIEMEHTOB M UX COEIMHEHHH MO MEepUOoJaM M TpyIliam

[Tepuoanueckoit cucrembl XuMuueckux 3iaeMenToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHH XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPTaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHUE  TEHETHUYECKOM  CBSI3M  MEXIY
HEOpPraHMYECKUMU BEIIECTBAMHU c MOMOIIBIO ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMUpOBaHHOCTb ~ YMEHMH  yCTAaHaBIMBAaTh  IPUHAIJICKHOCTh

HCOPIraHNMYCCKUX BCIICCTB IIO MX COCTABY K OHpeI[eJ'IéHHOMy KJIaCCy




(rpymnmne) coenvHeHu# (IIPOCThIE BEUIECTBA — METAJUIbl U HEMETaJlIbl,

OKCHAbl, OCHOBaHHA, KUCJIOTHI, aM(I)OTepHBIe TNAPOKCUHI, COJ'II/I)

2.5

CdopmupoBaHHOCTP YMEHUN HCHOJIb30BaTh XUMUYECKYIO CHUMBOJIHKY
JUTSL  COCTaBIIEHUST (OPMYJT BEIIECTB W YPABHCHHA XHUMHUYECKHUX
peakuuii, cucremarndeckyro HomeHknatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTHAEIBHBIX HEOPraHWYECKHX BeIIeCTB (yrapHblid Tas,
YIJIEKUCIIBIA Ta3, aMMMaK, ramé€Has HW3BECTb, HETall€Has W3BECTbh,

MUTHEBAs COJA, MUPUT U JPYTHE)

2.6

CdhopmupoBaHHOCT, YMEHHUH XapakTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAaHHME  TEHETHYECKOM  CBSI3M  MEXIY
HEOPraHWYECKMMH  BEILIECTBAMHU c MIOMOIIIbIO ypaBHEHUN

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBHIMOIHATH XUMUYECKUN
AKCIIEPUMEHT (pasNo’KeHUE TMEepPOKCHAAa BOAOPOJa B MPHUCYTCTBUU
KaTaJIn3aTopa, ONPEIEICHUE CPENbl PACTBOPOB BEIIECTB C ITOMOILIBIO
YHHMBEPCAIbHOTO MHAMKATOpPa, BIMSHHUE pa3IM4YHBIX (HaKTOPOB Ha
CKOpPOCTb ~XHMHYECKOM peakluu, peakuud HOHHOTO oOMeHa,
Ka4yeCTBEHHBIC PEAaKLUH Ha Ccylb(haT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHMS, PELICHHE HKCIEPUMEHTAIBHBIX 3aay II0 TeMaM
«Meramne» u «Hemeraniasl») B COOTBETCTBUU C MPABHIIAMU TEXHUKHU
0e30macHOCTH MpH OOpalleHuH C BeIIeCTBAaMM M J1aOOpaTOPHBIM
000py/1I0BaHUEM; MIPEACTABIIATh pe3yabTaThl XUMHYECKOTO
SKCIepUMEHTa B (OpME 3alHMCHU YpPaBHEHHH COOTBETCTBYIOLIMX

peakuuiit 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdhopMupOBaHHOCTh yYMEHHH COONIIOJATh TpaBHia TIOJB30BAHUS
XUMHUYECKON TOCynoil W 1abopaTOpHBIM OOOpYyIOBAaHUEM, a TaKKe
mpaBuiia oOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSIMU

10 BBIIIOJTHCHUIO HaGOpaTopHLIX XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapakTepu3oBaTh  XHUMHUYECKHUE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOTO MOJIYYEHHUsS] CEpHOMN
KHUCTIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMX HAyYHBIX TPHHIMIAX ©  JIKOJOTHYECKHUX  Ipoliemax

XUMHYCCKOTO IMMPOU3BOACTBA

XuUMHS U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTh MPEACTABICHUH O XHUMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJM XUMHUU B TO3HAHUU

SBJICHUN TPUPOJbI, B (OPMHUPOBAHMHM MBIIUICHUS. W KYJBTYDPbI




JUYHOCTH, €€ (PYHKIMOHAIBHOH TI'PAaMOTHOCTH, HEOOXOIMMOM s
pelieHusT TPAKTUYECKUX 3a7ady U SKOJIOTMYECKH OOOCHOBAHHOIO

OTHOUIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpesie

3.2

CdhopmMupoBaHHOCTD yMEHUH KPUTHYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HMH(OpMAIHIO, MOIy4aeMyl U3 pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, c€Th IHTEpHET U Ipyrue)
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CdhopmupoBaHHOCT, yMEHHIA COONIOIATh TIPaBHIA JKOJIOTHYCCKU
1eJIecO00pa3HOro MOBEJIEHUsI B OBITY UM TPYAOBOM [EATEIBHOCTH B
LEIAX COXPAaHEHMS CBOETO 3J0POBbSI MU OKPYKAIOLICH INPUPOIHON

cpebl

3.4

Oco3HaBaThb ONACHOCTb BO3JCHCTBHS HA JKUBBIE OPTraHHU3MBbI
ONpPENCIIEHHBIX BEIIECTB, MOHUMAas cMbIc nokasarens [IJIK, noscHaTs
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUs UX BPEAHOTO

BOSI[GfICTBI/I?I Ha OpraHus3M 4CJIOBCKa

3.5

CcdhopMupoBaHHOCTD yMEHUHI IIPOBOJIUTH BBIUHCIICHUS C
UCIIOJIb30BAaHUEM IIOHATHS «MacCoBasl NIOJIA BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIICHHH Ta30B MpPU XUMHUYECKUX PEAKIHSIX, MacChl
BElleCTBAa WM 00bEMa Ta3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOro 3¢(ekra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHHs MacCChl

BCIICCTB, IMPEBPAILLICHUA U COXPAaHCHUA DHEPIrun




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUA

1

TeopeTnyeckue OCHOBBI OPraHMYECKON XUMUH

1.1

[IpeameTr opraHmdeckoil XMMHUH: €€ BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJTyYEHUU HOBBIX BEIECTB W MaTepuajoB. Teopusi CTPOCHHsS OPraHUYECKUX

coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJIOXKECHUS

1.2

CtpykTypHble (OpMysbl OpraHu4eckux BemecTB. ['omonorus, wuzoMepus.
XuMH4YecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE M KpaTHBIC

CBs3H. Hpe,Z[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I OpTraHU4YC€CKUX BCIICCTB

1.3

Homenknatypa opraHuyecKkux COEIMHEHUH (CUcTeMaThyeckas) U TPUBHAJbHBIC

Ha3BaHUS BaXKHEUIIINX HpCI[CTaBI/ITGJIGf/'I KJIaCCOB OPraHUYCCKNX BCHIICCTB

YrieBoaopo bl

2.1

AJKaHbBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiZl. MeTaH U 3TaH — NpocTeiIne
NPEJCTAaBUTENIN aJKaHOB: (U3MUECKHMEe M XUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxXOKIACHUC B IPHUPOAC, IMOJTYYCHHUEC U TPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOCHUE, T'OMOJIOTMYECKUN psAA. OTWIEH U INPONUIIEH —
[pocTeillline MNpPeACTaBUTENN AalKeHOB: (U3WYECKME M XHUMHUYECKHE CBOMCTBa
(peakMM TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THJIpATalliM, OKHUCICHUA U

MOJIMMEPU3AIINH ), TIOTyYEHHE U TPUMEHEHNE
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Ankanuensl: Oytamuen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XMMUYECKHEe CBOMCTBA (peakius nmonuMmepusanuu). [lomyyeHne CHHTETHYECKOTO

Kay4yyKa U pEe3UHBI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHUECKUH Psil. ALETUIICH —
OPOCTEHIINN TpeICTaBUTENb AJKMHOB: COCTaB, CTpPOCHME, (u3nueckue u
XUMHUYECKHE CBOMCTBA (peakLUy TUAPUPOBAHNUS, FalOr€HUPOBaHMsl, THAPATALINY,

FOpeHI/IH), IMNOJIY4YCHHC U ITIPUMCHCHUC

2.5

Apensl. benszonm: cocraB, cTpoeHue, (usnueckue M XHUMHUYECKHE CBOMCTBa
(peakuuy raJoreHHpOBaHUs U HUTPOBAaHMs), IOJIy4eHUE U IpuMeHeHue. Tomyour:
cocTaB, CTpoeHHe, (u3uyeckMe M  XUMHMYECKHME CBOMCTBAa  (peakuuu
raJIorcHUpoOBaHUus H HHTpOBaHI/ISI), IMOJIYUYCHHUEC W TIPUMCHCHHC. ToxcnaHOCTH
apeHoB. ['eHeTHueckass CBsI3b MEXAY YIJIEBOJOPOJAMHM, NPUHAIIESKAIIUMHU K

Pa3InYHBIM KJIacCaM




2.6

[TpuponHble UCTOUHUKH YyIIIeBOA0pOAOB. [IprpoaHblil ra3 u nomyTHele He(TAHbIE
ra3el. HedTh u €€ mpoucxoxaenue. CrnocoObl mepepaboTKu He(TH: MEeperoHkKa,
KPEKHHT (TePMUYECKUM, KaTaIUTHUECKHi), muponu3. [IpomykTel mepepaboTku
He(TH, X NPUMEHEHHE B TPOMBIIUICHHOCTH M B ObiTy. KameHHBIN yroip u

MPOIYKTHI €r0o mepepaboTKu

Kucnopoaconepxariye opraHiueckue CoeIMHEHUS

3.1

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHO U 3TaHOJ: CTpOeHUE, (Pu3nyeckue
M XMMHUYECKME  CBOWCTBa  (peakumM C  aKTHMBHBIMH  METaJUlaMH,
rajJloreHOBOJIOPO/IaMU, TOpEHHE), NpUMEHEHHEe. BoaopoaHbie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHOJa M 3TaHOJa Ha OPraHu3M YellOBEeKa.
MHoroaromMHbie CIUPTHL. DTUICHTIUKOIb U TIHLEPUH: CTPOEHUE, (PU3UUECKUe U
XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO IWICJIOYHBIMH  METaJJIaMH,
KaueCTBEHHasl peakiMsi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TIMLEPHUHA U OTUJIICHITIUKOJIA

3.2

®DeHOo:  CTPOCHHWE MOJICKYJNbl, (U3WUEeCKHe W XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [lpumenenue dpeHona

3.3

AJ'II))ICFI/IJII)I N KCTOHBI. CDopManL)Ierm], aleTaJIbACTHU/: CTPOCHHUC, (i)I/ISI/I'-IeCKI/Ie n
XUMHUYECKHE CBOMCTBA (peaKI_II/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KAUCCTBCHHBIC

peaxium), oJly4eHue U NpuMEHEeHHE

3.4

OnHOOCHOBHBIE TpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KUCJIOTBI: CTPOEHUE, (pU3nUecKre U XMMUYECKHe CBOMCTBa (CBOMCTBA, o0IIMe A1
Kjlacca KHCJIOT, peakius »JTepuduKaluu), TMOJyYyeHHe U IpUMEHEHHeE.
CTeapI/IHOBaH " OJICMHOBAs KUCJIOTBHI KaK NPCACTABUTCIIN BLICIINUX Kap60HOBBIX

KUCJIOT. MBlIa KaK COJIA BBICIINX Kap6OHOBI>IX KHUCJIOT, UX MOIOIIEC ,HCIZCTBI/IG

3.5

Cnoxnbie 3(UPBl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
adupoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonorudeckas poib

AKHUPOB

3.6

YrneBoapl: cocTaB, Kiaccu(uKaiys yrieBoJoB (MOHO-, M- M TOJUCAXAPUIBI).
['moko3a — mpocTedmuii MoHOcaxapua: OCOOEHHOCTH CTPOEHHsSI MOJIEKYJIbl,
¢uznueckue 1 XuMU4eckue cBoicTBa (B3anuMoaenicteue ¢ rugpokcuom meau(ll),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBneHue,
Opo’keHUE TIIIOKO3bl), HAXOXKIACHHE B IMPUPOAE, MPUMEHEHHE, OHOIOrHYecKas
poiab. @orocunTe3. PpyKTO3a KaK M30MEp IIIHOKO3bl. Kpaxman U 1enirono3a Kak
npupoaHbsie nonumepsl. CTpoeHHe KpaxMmana U Iemunoios3bl. dusndeckue u

XMMHUYECKHE CBOMCTBA Kpaxmaia (THIpOjn3, KaUeCTBEHHAs PEAKIHS C HOI0M)

A3oTcoiepikane OpraHndeckue CoeIMHECHUS

4.1

AMVUHOKHUCIIOTBl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. Pduznyeckue u




XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe IHIrHa). buonormdeckoe

3HaYE€HUE aMHHOKHUCIOT. Ilentuabl

4.2

benkn kak TpUPOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHusd. [lepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XMUMHUYECKHE CBOWCTBA OEIKOB:

TUAPOJIN3, JCHATYpPAlUs, KAUCCTBCHHBIC PCAKIIUN Ha Oenxu

BricokoMOIeKyIIpHbIE COETUHEHUS

5.1

OcCHOBHBIE TOHATHS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COCIUHEHHMI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALUU, CPEIHSSA MOJICKYJIApHas
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJEKYJISAPHBIX COCAVUHEHHHA —

nojJimMepur3ansa U MOJUMKOHICHCAI A

5.2

3KCHepI/IMeHTaJ'ILHBIe MCTOAbl H3YUCHUA BCHICCTB U HUX HpeBpameHHﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH IPHUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITaCTMacC,

Kay4yykoB. [loilyueHre CHHTETUYECKOr0 KaydyKa U PE3UHbI

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBbI XUMUU

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aToma, M30TOMBI. DJIEKTPOHHAS 000JI0YKa.
DHepreTuyeckue YpoBHHU, IOJyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTEHI.
OcoOeHHOCTH pacTpeieieHUs] SJISKTPOHOB MO OpOUTAIsIM B aToMax AJIEMEHTOB

HEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpalLHsl aTOMOB

1.2

Ilepuoanueckuii 3akoH u llepuoanueckas cucrema XuMmuyeckux aemeHTos J[. 1.
MengneneeBa. CBsi3b MEPHOJUYECKOTO 3aKkoHAa U llepmoanyeckoid CUCTEMBI
XuMuyeckux ieMeHtoB .M. MenzaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX M CJIOXKHBIX BEIICCTB IO TPYIIaM M TMEPHOJAM.

3HaueHHne NepuoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crtpoenne BeniecTBa. XHMHUYECKash CBA3b. BHIBI XUMHYECKOW  CBSI3U
(koBajieHTHasi HEMOJIApHas W TMOJISIpHAsl, HMOHHAsA, MeTajuinueckasi). VOHBI:
KaTHOHBI 1 aHUOHBI. MeXaHu3Mbl 00pa30BaHMsl KOBAJICHTHOW XUMHUYECKOU CBSI3H

(oOMEHHBIN ¥ TOHOPHO-aKIENITOPHBIN). BomopoaHas cBsi3b

1.4

BaneHnTHOCTb. D5IeKTpoOTpUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemiecTBa MONEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBAa. THWIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THIIA KPUCTAUIMYECKOW pemeTku. [loHATHE 0 IHMCIepCHBIX




cucremMax. McTuHHBIC U KOJUIOWAHBIC PaCTBOPHI. MaccoBas J0JIs1 B€IICCTBA B

pacTBope

1.6

Knaccudukanus Heopranudeckux coequHeHnid. HomeHkiatypa HeopraHmuecKux

BCIICCTB

1.7

Xumuyeckass — peakius.  Knaccudukamuss ~— XMMHUECKHX — peakluil B
HEOPTaHWYECKOW M OPraHUYeCKOW XMMHH. 3aKOH COXPaHEHHUS MacChl BEIIECTB,

3aKOH COXPaHEHUS U IIPEBPALLECHUS DQHEPIUU IIPU XUMUYECKUX PEAKLIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMBIC pCaKIuru. XHUMHYECKOE PpaBHOBECHC. q)aKTOpBI, BIIMAKOIINE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle llarense

1.10

OnekrponutHyeckas auccormanys. CunbHble U cinadble anekTponuTel. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KHUCasA, HEUTpasbHasi, eJo4Has. Peakuy HOHHOTO

oOMeHa

OKuCINTEIIFHO-BOCCTAHOBUTEIBHEIC p€akuuu

HeopraHquCKaﬂ XHUMMUA

2.1

Hewmeramnel. Ilonoxenue HeMerauioB B Ilepuogudeckoi cucreMe XMMUYECKUX
anementoB JI.MI. MenzaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. Du3HMUeCKHe

CBOMCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAIUIOB (HA IIPUMEPE KUCIOPOJa, CEpBHI,

docdopa u yriaepoaa)

2.2

XWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TallOTEHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) U UX  COCNUHEHUH  (OKCHIOB,
KHUCJIOPOJICO/IEPXKALUX ~ KHUCIIOT, BOJOPOJAHBIX coenuHeHuil). I[lpumenenue

BOKHEUIIINX HEMETAJJIOB U UX COEIUHEHUI
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Meramubl. Ilonoxxenue MeraiuioB B Ilepuogmyeckoil cucreMe XUMUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI04YEK
aToMoB MeTalutoB. Obmme usmdeckne cBoiicTBa MeTawioB. CruiaBbl METAJLIOB.

DJIEKTPOXUMHUYECKUH Psijl HAIIPSYKEHU METaJllIoB
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XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJlUid, KaJbIIHi,
MarHuii, aJlOMUHUN, IUHK, XpOM, XeJe30, MeIb) U UX coenuHeHuil. OOmue

crocoObl Oy4YeHus: MeTaJu1oB. [IpuMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'eneTndeckas CBA3b HCOPTaHNYCCKUX BCUICCTB, MPHUHAIIC)KANIUX K pPa3JINYHbIM

Kj1acCcaM

XUMHUS U )KU3HD

3.1

Ponp xumMum B 0oOECn€YeHHHM SKOJOTUYECKOW, SHEPTeTHUYECKON W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULUHBL [IOHATHE O HAYYHBIX METOJaX TMO3HAHUS

B€IICCTB U XUMHYCCKHNX peaKHI/Iﬁ




HPGJICTaBJ'[CHI/IH 00 O6HII/IX HAayY4YHBIX IPUHOUIIAX HPOMBIIIIICHHOI'O IMOJIYYCHUA

BaXKHEUIINX BeEIleCTB. UeloBEeK B MHPE BCIICCTB U MATCPUATIOB: BaKHEHIIIHE

3.2 CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKLUMOHHbIE MaTepuajbl, KpPacKH, CTEKIIO,
KepaMHKa, MaTepualibl JJisi AJIEKTPOHUKH, HAHOMATEepUasbl, OPraHUYECKHE U
MUHEpaJIbHbIE yI0OpEHUS
XuMHsT W 3]I0pOBhE UEIOBEKA: TPAaBWJIA HCIOJIB30BAHUS JICKAPCTBEHHBIX

33 MpernapaToB, MpaBuia 0e30MaCHOTO UCTIOIH30BaHUS MPENapaToB OBITOBON XHMHH

B IOBCEIHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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