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INOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma 1o XMMHHM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHMs COCTaBIICHA Ha
OCHOBE TpeOOBaHUN K pe3ylbTaraM OCBOCHHS NPOrpaMMbl CpEAHEro oO0mIero oO0pa3oBaHUS
@DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENILHOIO CTAaHIAPTa CPeIHEro obIero oopa3oBaHus,
YTBEPAKAEHHOIO NpUKa3oM MunucrepcTBa npocsenienust Poccuiickoit @enepauuu ot 12.08.2022
Ne732 «O BHeceHuu M3MeHEHUH B (hefepalibHBINA TOCYAaPCTBEHHBI 00pa30BaTENbHbIA CTaHIAPT
cpeaHero oomero o0pa3oBaHus, YTBEPKACHHBIN MpUKazoM MuHHCTEpCTBAa 00pa3oBaHUs U HAYKH
Poccuiickoit  ®enpepaniun ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu QeaepalbHOrO
roCyJIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHIApTa CPEAHEro O0IIero o0pa3zoBaHusy, GeaepalbHOR
o0pa3oBaTeNbHOIl MporpamMMmbl CpelHero ooOmero oOpa3oBaHMs, YTBEPXKIECHHOW  MPHKA30M
MunuctepctBa mnpocsemeHusi Poccuiickoit ®@epepamuu ot 18.05.2023  Ne 371, mnpukazom
MunuctepcrBa nipocserienust Poccuiickoit @eneparmuu ot 09.10. 2024 . Ne 704 «O BHeceHUU
U3MEHEHUN B HEKOTOpbIe Ipukasbel MuHucrepcTBa mpocsemeHus Poccuiickon ®denepanuu,
Kacaromuecs QeaepatbHBIX 00pa30BaTEIBHBIX MPOTPAMM HAYAIBHOTO OOIIEro oOpa3oBaHMS,
OCHOBHOTO 001Ier0 00pa30BaHUs U CPETHETO OOIIEro 00pa3oBaHUM», a TAK)KE OPUCHTHPOBAaHA HA
1eJIeBbIE MPUOPUTETHI, CHOPMYIUPOBAHHEIE B (peiepalibHOI paboueil mporpamMme BOCITUTAHHUS.

[IporpaMMa 1O XWMHM Ha YPOBHE CpeIHETro o0Omero ooOpa3oBaHus 0a30BOTO YPOBHSA
pa3paboTaHa Ha OCHOBE TpeOOBaHMM K pe3ysbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOM
mporpaMMbl  cpefHero oOmiero obOpaszoBanus, mnpencraBieHHbix B @I'OC COO, ¢ yuétom
Konnenmnuu npenojaBaHust y4eOHOro npeamera «XHUMHUS» B 00pa30BaTeIbHBIX OPraHU3aLUsX
Poccuiickoii denepannu, peamru3yronmx OCHOBHbIE 00pa30oBaTeNbHbIE IPOrPAMMBbI, U OCHOBHBIX
MOJIOKEeHUH (enepanbHON paboueil mporpaMmMbl BOCITUTAHHUS.

OcHOBY MOAXO0/0B K pa3paboTKe MPOrpaMMbl 1O XUMHUH, K OMpeIelIeHuio o0mIeil cTpareruu
0o0ydeHHs, BOCIUTAHMS M PAa3BUTHUS OOYYAIOIIMXCS CPECTBAMHU y4e€OHOTO MpeaMeTa «XUMUs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIeNTyanbHbIe nonoxenus I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COZEpKaHUsl, Pe3yJIbTaTOB OOy4YeHHSI U TPeOOBAaHUN K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

B cooTBeTCTBUM C JaHHBIMHU IOJIOKCHHSIMH TIporpamMma 1o XuMHH (0a30BbI ypOBEHH) HA

YPOBHE CpeHEro 0011ero 00pa3oBaHus:
yCTaHaBIMBaeT o00s3aTeNbHOE (MHBAPHMAHTHOE) TNPEIMETHOE COJEep)KaHUE, OIMpeAenseT
KOJIMUECTBEHHBIC M KAUeCTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJIOM dTare W3Y4eHHs MpeaIMeTa,
MpelycMaTpUBaeT MPHHIMIBI CTPYKTYPUPOBAHUS COJEPKAHUS U PaCHpENeieHUs €ro Io
KJIaccaM, OCHOBHBIM pasJieliaM U TeMaM Kypca;
naéT TpUMEpPHOE pachpejesieHue y4eOHBIX YacoB MO TEMAaTHYSCKUM pasjieliaM, PEeKOMEHIyeT
MPUMEPHYIO MTOCIICIOBATEILHOCTh U3YUYCHHSI OT/ICIBHBIX TEM Kypca ¢ YUETOM MEXIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
obygaromuxcst 10—11 kmaccos;
TaéT METOAMYECKYI0 HMHTEPIPETAIUIO IeJed HW3ydeHHs IpeaIMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpEIHEero o0Imero oOpa3oBaHHs, COAEPKATEIBHOW XapaKTePUCTHKHU
IUTAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTENbHON MPOrpaMMBI CPEIHETO
obmero oOpa3oBaHUs (JIMYHOCTHBIX, METANpPEIMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHUJOB
yueOHO-TT03HABATENBHON JIEATETHHOCTH O0YYArOMIeToCsl MO OCBOCHHUIO COACPXKAHUS MpEeaMETa.
[To BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe IO XHUMHH COOIIOACHA MPEEMCTBEHHOCTH C
dbenepanbHON paboueld MporpaMMoOl OCHOBHOTO 00miero ooOpa3oBaHusi 1mo xumuu (mis 8—9
KJIACCOB 00pa30BaTENIbHBIX OpraHU3alnii, 0a30BbIN YPOBEHB).



IIporpamma 1o XMMHHM ABISETCA OPUEHTHPOM Ul COCTaBJIEHUS PabOYMX MPOTrpaMM, aBTOPbI
KOTOPBIX MOTYT IPEMNJIOKHTh CBOM IOAXOJ K CTPYKTYPHPOBAaHHMIO M IIOCJIECIOBATEIBHOCTH
U3ydeHHsl yyeOHOro marepuala, a Takke CBOE BUACHHE OTHOCHUTEIHHO BO3MOXKHOCTH BBIOOpPA
BapUaTUBHON COCTAaBJISIIOLIEH COJEp)KaHUs IpeAMeTa JOINOJHUTENbHO K 00s3aTelnbHON
(MHBapUaHTHOMN) YaCTH €r0 COACPIKAHMUSL.

Xumuueckoe — oOpa3oBaHME,  IOJIy4aeMO€  BBIIYCKHHKaMH  00IIeo0pa3oBaTebHON
OpraHu3aly, SBIAETCS HEOTHEMJIEMON YaCThI0 UX O0Pa30BaHHOCTHU U CIIY>KUT 3aBEPLIAIOIINUM
9TaloM peaju3alii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYLINX
LIEJIOCTHOM CUCTEME XMMHUYecKoro oOpaszoBaHus. KitoueBble IIEHHOCTH KacalOTCsl MO3HAHUS
3aKOHOB HIPUPOABI, (HOPMUPOBAHMS MHUPOBO33PEHUS M OOLIEH KyJIbTYpbl YEIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBbIO M TPUPOAHOHN cpene.
Peanmusyercs xumudeckoe oOpa3oBaHuME OOy4YalOMIMXCSl HA YPOBHE CpPEIHEr0 OOIIero
o0pa3oBaHMs CpEeICTBAMU y4EOHOro npeamera «XuMHs», COAEpKaHUE U IOCTPOEHUE KOTOPOTO
OIpeZiesieHbl B IMPOrpaMMe IO XUMHHM C y4ETOM cHenu(pUKd HAyKM XUMUU, €€ 3HAYCHUS B
IO3HAHUU NPUPOIBI U B MaTepUaIbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4ETOM OOIIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHCTEMbI CpeIHEero o0Iuero
obpazoBanus B Poccuiickoii @eaepanuu.

[Tpu ¢opmupoBaHuu conxepKaHHUs HpeaMmeTa «XUMHs» YYTEHbl CIEAYIOIIME IOJI0XKEHUS O
cnenn(rke U 3HAYCHUH HAYKW XUMHUH.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYyI0 POjb B CO3/1aHUU HOBOM
0a3bl MaTepHaIbHON KYJIbTYPbI, BHOCHT CBOW BKJIaA B (HOPMUPOBAHUE PAIIIOHAIBHOTO HAYYHOTO
MBILLUIEHUS], B CO3JaHME LIEJIOCTHOTO IMpPEICTaBICHUSI 00 OKpYXAlOIIeM MHUpE KaK O €IUHCTBE
HOPUPOJBI U YellOBeKa, KOTOpoe GOPMHUPYETCsl B XUMHM HAa OCHOBE IOHMMAaHMs BELIECTBEHHOI'O
COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBS3U MEXAY CTPOCHHEM BEILECTB, HX
CBOWCTBaMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

CoBpeMeHHas XMMHS Kak HayKa CO3UAATeIbHas, HayKa BBICOKMX TEXHOJIOTUMI HalpaBjcHa Ha
pelieHHe IIOOANbHBIX MPOOJIEeM YCTOWYMBOIO pa3BUTHs UENOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MHIIEBOM, HKOJOTMYECKOM O€30MMacHOCTM M OXpaHbl 3JI0pOBbs. TecHO
B3aMMOJICHCTBYSl C JIpyTUMHU €CTECTBEHHBIMU HayKaMH, XHMHS cTaja HEOThEMJIEMOM 4YacThbIO
MHUPOBOH KYJbTYpbl, HEOOXOJAUMBIM YCJIOBUEM YCIELIHOTO TPpyJAa U >KM3HU Ka)XJ0ro ieHa
o01iecTBa.

B coorBercTBHUM ¢ OOmMMHM ILENIMH W OPUHIUIAMU CpeaHero oOmero ooOpa3oBaHus
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUs) OPHEHTUPOBAHO
PEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B KM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomumMu npeaMera « XuMus» sBISIOTCS 0a30BbIe Kypehl — «OpraHnyeckasl XUMHUs» U
«OO0m1as ¥ HeOpraHUYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI1 HAYKHU: CUCTEMA 3HAHUI 110 HEOPraHWYECKOW XUMHH (C BKIIOUYEHHEM 3HaAHUH U3
oOmield XUMHM) M OpraHu4ecko xumuu. POpMHUpPOBAHUE TaHHOM CHCTEMbl 3HAHMNA TNpHU
U3yYEHHH TpeaMeTa 00eCeunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxaHus KypcoB — «OpraHuueckas xumusi» u «OOmas u HeopraHudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYCHHIO
ydeOHOro Marepuaia W OO0YyCIOBJICHAa HMCTOPUYECKH OOOCHOBAHHBIM DPA3BUTHEM 3HAHHWN Ha
ONpEACIEHHBIX TEOPETHYECKUX YPOBHAX. B Kypce OpraHm4ecKoM XUMHMM BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHHH, a
TAaK)K€ Ha YPOBHE CTEPECOXMMHYECKMX M JJICKTPOHHBIX NPEICTABICHUNA O CTPOCHHH BEILECTB.



Csenenusi 00 M3y4aeMmblX B Kypce BEIlECTBaX HAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOTY4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TMEepBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

B npeamere «Xumus» 06a30BOro ypoBHSI pacCMaTPHUBAETCS U3YUYEHHBIH Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHMsl TEOPETUYECKUN MaTepuan U (PaKTOJIOTHYECKHE CBEICHMsS O BEUIECTBaX U
XUMHYECKON peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHUYecKas XHUMH»
00y4aromuMcsl IPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE MEPHOIMYECKOro 3aKOHa C
OOLIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3UIMM, TTy0Ke MOHATh UCTOPUYECKOE U3MEHEHUE
(GYHKIMI 9TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIOIICH U IPOTHO3UPYIOIEH.

Enunnas cucrema 3HaHUK O BaXKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHHM, CBOWCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEaKLUsIX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSIX IPOTEKaHUs
nornonHseTcss B Kypcax 10 wum 11 KiaccoB naieMeHTaMu  COJEpKaHHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, pacCKpbIBalOT €€ poJib B I103HABAaTEIbHOM U
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XMUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € ISl TIOTIOTHCHHS 3HAHUMA, PEIICHUS
WHTEJUICKTYaJIbHBIX M AKCIIEPUMEHTAIBHBIX HCCIIeN0oBaTENbCKUX 3a1au. CoaepikaHue yueOHOro
npeaMmera «XUMHUS» JTaHHOTO YPOBHS M3YYCHHUS OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpPA, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXIy HOBBIMU (DakTaMH W TEOPETUYECKHUMH MPEaNOChUIKAMHU,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMUYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHus
HSHEPTEeTUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane pemenus 3amad BOCHUTAHUS, Pa3BUTHS U COLMAIIM3AIMN OO0y4YaIOMIUXCSA TPUHSTHIC
MporpaMMoil 0 XMMHH TOAXOJbl K ONPENEICHUI0 COJEpPKaHUS W TOCTPOSHHUS TpeaMeTa
MpeayCMaTpuBalOT (HOPMUPOBAHUE y OOYYAIONIUXCS YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH,
UMEIOITNX 0a30BO€ 3HAUYCHHUE VIS PA3TUYHBIX BUIOB ACSITENLHOCTH: PEIIeHUs MpoOem, MOUCKa,
aHanu3a U o0paboTku HH(OPMALINK, HEOOXOAUMBIX IJI MPUOOPETEHHsI OMBbITa TPAKTHUECKON 1
MCCIEI0BATENBCKON IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUN XUMUHU.

B mpakTuke npernogaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Tak U Ha
YPOBHE CpeAHEro oO0IIero oOpa3oBaHMs, MIPU OIMPEACICHUH COACPKATEITHHON XapaKTEePHCTUKHI
nened M3y4eHus MpeaMeTa HamnpaBiI€HUEM NEPBOCTEINEHHONM 3HAYMMOCTH TPATULMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOM HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW [EATEIIbHOCTH YEJIIOBEKAa M KaK OJHOrO0 M3 KOMIIOHEHTOB
MHUpPOBON KynbTypbl. C METOIMYECKOW TOUKHM 3PEHMS] TAKOW MOAXOJ K ONpPEAENICHUIO Lienel
W3Yy4YEeHUs MIPEAMETA SIBISIETCS BIIOJHE ONPABIAHHBIM.

['maBHBIMH LIETSIMU U3YYEHUS TIpeaMeTa « XUMUsS» Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus

Ha 6a30BOM ypOBHE SIBJISIOTCSI:
(GbopMHpPOBaHHE CHCTEMBl XMMHUYECKMX 3HAHUN KaK Ba)KHEWIEH COCTAaBJISIONICH €CTECTBEHHO-
HAayYyHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIIOUeBble MOHSATHS, (yHIaMEHTaJIbHbIE
3aKOHbl M TEOPUM XHMHH, OCBOCHME S3bIKA HAYKH, YCBOCHHE M TOHMMAaHHUE CYIIHOCTH
JOCTYMHBIX OO0OOIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpHEeH HX
Pa3BUTHUS U CTAHOBJICHMS;



dbopMupoBaHHE W pa3BUTUE NPEICTABICHUNA O HAYYHBIX METOJaX IIO3HAHUS BEUIECTB H
XUMHYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUs YMEHUN OpPHUEHTUPOBATHCS B MHpE
BEIICCTB M XUMHYECKHX SIBJICHHH, HWMEIONUX MECTO B TPHUPOJE, B TMPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM M OOBSICHEHHUEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJIIOICHUEM TIPaBHII O€30MaCHOTO OOPAIICHHUS C BEIECTBAMH.

Copep:xarenbHasi XapaKTepUCTHKA LIeTIeH U 3a/1a4 U3y4eHUs IpeIMeTa B IPOrpaMMe o XUMHUH
YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CUCTEME CPETHETO
obOmiero obOpaszoBanusa. CeronHs B MpenofaBaHUM XUMUU B OOJbIIEH CTENEHU OTIAETCS
MPEINOYTeHUE MPAKTHUECKON KOMIIOHEHTE COJIep)KaHus OOy4YeHMs, OPHUEHTUPOBAHHOW Ha
MOJIMOTOBKY BBHIMYCKHHKA OFOIICOOpa30BaTEbHON OpraHU3allii, BIAJCIOIIETO0 HE HA00pOM
3HaHWH, a (PYHKIMOHAILHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0OAMH M YMEHHUSMU aKTHBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHUS MX B PEATbHOW KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B 9T0ii cBSI3M mpW U3ydEHUH TpeaMeTa «XUMUs» JTOMUHHUPYIOIICEe 3HAUCHUE MPUOOPETAOT

TaKHe LEeNH U 334, KakK:
ajanTtanus OOYYaloIIUXCS K YCJIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MHUpa, (OpMUPOBaHUE
MHTEIJICKTYaqTbHO Pa3BUTOW JUYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHATHIO TPAMOTHBIX PEHICHH B KOHKPETHBIX YXU3HEHHBIX CUTYaIUAX,
CBSI3aHHBIX C BEUICCTBAMH H UX IIPUMEHEHHEM;
dbopMUpOBaHHE Y OOYYAIOIIMXCS KIIFOUYEBBIX HABBIKOB (KJITFOYEBBIX KOMIICTCHIIHIA), MMEIOIIUX
VHHBEPCATHHOE 3HAUCHUE IS PA3TMYHBIX BUJOB JICATEIBHOCTH: PEHICHHS MPOOIeM, TOUCKA,
aHaym3a U o0paboTku mHpOpMaKMK, HEOOXOAMMBIX IS TPUOOPETEHUS ONBITA JEATEIHHOCTH,
KOTOpasi 3aHUMAaeT Ba)XXHOE MECTO B IO3HAHWU XHUMHUHU, a TaKKe IS OLEHKH C MO3UIHMA
9KOJIOTHYECKON 0e30MacHOCTH XapakTepa BJIMSHHUS BEIIECTB M XUMHUYECKHX IIPOIECCOB Ha
OpTraHU3M 4YeJIOBeKa U MPUPOAHYIO CPELY;
pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(OPMAITMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA ¥ aHAJIN3a YIeOHOW W HAyYHO-TIOMYJIIPHOW HH(POPMAIIMA XUMUIECKOTO
COJIEpKAHUS;
dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO MBIIIICHHS,
HAOIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;
BOCIIHTAaHHUE Y OOydJaromuxcs yOexIEHHOCTH B TYMaHUCTHUECKON HAMpPaBIEHHOCTH XUMUHU, €€
BXHOW pONM B pEHICHHH TH00adbHBIX MPOOJIEM palMOHATBFHOTO MPHUPOIONOIL30BaHUS,
MIOTIOJTHCHHSI YHEPTETHYSCKUX PECYpCOB M COXPAHEHHS IMPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHUS K TPHUPOJE U CBOEMY 37I0pOBBIO, a TaKke
MIPHOOPETEHUS OIBITA HCITOJIB30BAHMS ITOTYICHHBIX 3HAHUN JUTS IPUHATHS TPAMOTHBIX PEIICHUI
B CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSMHU.

Henn u 3amaun wW3ydeHHs] TpeaMeTa «XUMHUS» TOIYYHIA TMOAPOOHYI0 METOIUYECKYIO
UHTEpIpeTanuio B pasnene «llimaHupyeMble pe3ylnbTaThl OCBOCHHS MPOTPAMMEBI IO XUMHH,
TakuM 00pa3oM obecredeHo YETKOe MPEACTaBIeHUE O TOM, KaKWe 3HAHHUS M YMEHUS UMEIOT
MPsIMOE OTHOIICHUE K peau3alii KOHKPETHOMN IIEeIH.

B ydeOHOM murane cpemHero oOmiero 0oOpa3oBaHUS NpPEeIMeET «XHMHs» 0a30BOTO ypOBHSA
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO0111ee YUCITO YacoB, PEKOMEHIOBAHHBIX IS M3ydeHus xumun — 68 yacoB: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B HeAeIO).



Conep:xkanue odyuenusn ¢ 10 knacce.

Opeanuueckas XUMHSL.

Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUL.

[TpenmeT opraHn4ecKoil XUMuUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHUE B IOJYYEHUH HOBBIX
BEUIECTB U MaTepuanoB. Teopus CTpoeHUs opraHnyeckux coenauHeHuit A.M. bytieposa, eé
OCHOBHBIE TmoOJIOKeHUS. CTpyKTypHBIE (OpPMYJBI OpPraHMYECKUX BELIeCTB. | omousorus,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBSI3H.
IIpencraBiaenue o KinaccupuKaMu OpraHuYeckux BeniecTB. HomeHKaTypa OpraHMYecKHX
COeMHEHUH (cucremMaTuyeckas) M TpPUBUAJIbHBIE HAa3BaHMA Ba)KHEHIIUX IpeIcTaBUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLCHUI: O3HAKOMIIEHUE C
o0Opa3LaMu OpraHMYECKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHHME JEMOHCTPALlMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).
YVeneso00oponpl.

AJKaHBl: COCTaB M CTPOCHHE, TIOMOJIOTMYECKMM psa. MeraH M 3TaH — HpoCTEHIINe
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakuuu 3aMeUleHUus U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKHI psn. OTWIEH W NPONWIEH — MpOoCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (pEaKkIMH TUAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyYEHUE U IPUMEHEHUE.
Ankanuensl: Oyraawen-1,3 u wmetwiOyraaues-1,3: cTpoeHune, BaXKHEHUITHE XUMHUYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMsSI, TOMOJOIMUYECKUM psiA. ALIETUIEH — MpocTeHiuii
IpEeJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHME, (PU3MUYECKHEe M XHMHYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHHUS, TUAPATALIUU, TOPEHHUS), TOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHMe, (U3NYECKME M XUMHYECKHE CBOMCTBAa (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMs), TOJYyYEHHE U TNpUMEHEHUEe. TOKCHYHOCTh apeHOB.
['eHeTnyeckas CBSI3b MEXAY YIJIEBOJOPOIaMH, MPUHAIEKAIINMHU K Pa3IMYHbIM KJlaccaM.
[TpuponHbIe HCTOUHUKH YTII€BOAOPOAOB. [IpupoaHblii a3 u nomyTHble HEPTsAHbIE Ta3bl. HedTh
u e€ npoucxoxaeHue. CrocoObl mnepepaboTKu He(QTHU: NMEPEroHKa, KPEeKUHI (TepMUYECKUH,
KaTaluTuueckuil), mnmponu3. I[IpogykTel mnepepaboTku HedTH, HX MpUMEHEHHE B
INPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosib U POIYKThI €ro NepepadoTKH.
OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M MX MPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroaby, MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE MPAKTHUUYECKONH pPalOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenus mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOTO
BEIIECTBA WJIM TNPOJYKTAa pEaKkIUH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3
MCXOJHBIX BEILECTB WIN IPOJYKTOB PEAKIUN).

Kucnopoocooeparcawue opeanuueckue coeOurenus.

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHON U 3TAaHOI: CTPOEHHE, (PU3NUECKHEe U XUMHUUECKUE
CBOICTBa (peakIuy ¢ aKTHBHBIMU METaJulaMH, rajJOoreHOBOJOPOJIaMH, TOpEHHUE), MPUMEHEHHUE.
Bonoponnsie cBs3u MEXIy MOJIEKYJIaMH CIIMPTOB. J[elicTBHE METaHOJIa M ATAHOJIA HAa OPTaHU3M
YEIJI0BEKA.

MHoroaToMHble COUPTHI. DTUJIECHIVIMKONb U TNIMLEPUH: CTPOCHME, (PU3NYECKHEe U XUMHUYECKUe
CBOWCTBA (B3aUMOJEWCTBUE CO IIEJOYHBIMU METaUIaMH, KadeCTBEHHas peakuus Ha



MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHeHHWE TIulepuHa |
STUJICHTJIUKOJIS.

@DeHO: CTPOCHHE MOJICKYJbl, (U3MUECKUEe W XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue penona.

Anpreruasl. @opManbierus, aueTaabAeTHI: CTPOCHUE, (PU3MUECKUE M XMMHYECKHE CBOICTBa
(peakiuy OKUCICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHbIC PEAKIINHN), TOJIyYCHHE U IIPUMEHEHHUE.
OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTH. MypaBbUHasT W YKCYCHas KHCJIOTHI:
cTpoeHue, pu3nvecKre 1 XuMUYEeCKre CBOWCTBa (CBOMCTBA, 001IMe s KJlacca KUCIIOT, PeaKIIHs
stepudukanmu), MoiyueHue u mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCJIOTHI Kak
MPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOILIEE IEHCTBUE.

CrnoxHnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 crnoxkHbIX 3GupoB. JKuphl.
I'mpponus xupos. [Ipumenenune xupos. buosornaeckas posib KUPOB.

VYrineBoapl: cocTaB, KiaccupuKkauus yrieBojoB (MOHO-, M- W mojucaxapunabl). [nmoko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3ammojeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMuadYHBIM PACTBOPOM
okcugma cepebpa(l), BoccraHoOBiIeHHE, OpOKCHHE TIIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuUMeHeHue, buonorunueckas poib. PotocunTe3. OpykTO3a KaKk U30MEP TIIFOKO3BI.

Kpaxman u nemmono3a Kak NpupoaHbie monuMmepbl. CTpoeHHE Kpaxmaja ¢ IIEJUTIOJIO3BI.
Ou3nuecKkre U XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAS PEAKIINS C HOIOM).
OKClepUMEHTAbHBIE METOJIbl M3YYEHHUS BEIIECTB M WX IPEBpAIICHUI: TMPOBEICHHE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHHUPTOB (OKHCIIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaroMHbBIX
CrupTOB (B3ammojelicTBue TiuuepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOAOM), IpPOBEAECHUE IPaKTHUECKOW paldoThl: CBOHCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Brranciienust mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEéMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WJIM TIPOJIYKTa PEAKIMH TI0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJIHBIX BEIIECTB WIIH IPOJYKTOB PEAKIINN).

Azomcodepcawjue opeaHuieckue coeOUHeHUs.

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHumdeckue coenuHeHus. PDusznyeckne M XUMHUYECKHE
CBOWCTBA AaMHUHOKUCIOT (Ha MpuUMepe TINUIMHA). buojornueckoe 3Hau€HHE aMHUHOKHUCIOT.
ITenTumasl.

benknm kak TpPUPOIHBIE BBICOKOMOJICKYJSIPDHBIE COeOUHEHUs. [lepBuuHas, BTOpUYHAS W
TPETUYHAsT CTPYKTypa OenkoB. XWMHYECKHE CBOHCTBA OEJIKOB: THAPOIU3, IEHATypaIHs,
KaueCTBEHHBIC PEAKIINK Ha OEJKH.

DKcIepruMEeHTATbHBIE METO/IbI H3y4YEeHHUS BEIIECTB U MX NPEBpAIleHHIA: HAOIIOACHNE U ONTUCaHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: IGHATYpalusl OEIKOB IIPU HarpeBaHHUM, [IBETHbIE PEAKIIUU OEIKOB.
Bvicokomonexynapuvie coeOuHenus.

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJEKYJISIPHBIX COCIMHEHH: MOHOMEp, IOJIUMep,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUU, CpelHsAs MoJieKylsipHas macca. OCHOBHbIE
METO/IBI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHUH — IMMOJIMMEPU3AIUs M TTOJTMKOHICHCAITHSI.
OKCHepUMEHTAIbHBIE METOAbl HM3YYEHHs BELIECTB M HUX MPEBPALCHUI: O3HAKOMIIEHUE C
oOpa3iamMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Meoicnpeomemmuule cés3u.



Peanm3zanmss MeXNpeaIMETHBIX CBSI3€M MpH HM3y4YeHUM opraHudyeckod xumuu B 10 Kiacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJb30BaHUWE KaK OOIIMX E€CTEeCTBEHHO-HAyYHBIX IMOHSATHH, Tak W
MOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OO0me ecTeCTBEHHO-HAayYHBIC MOHATHUS: SBICHHE, HAYYHBIH (hakT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3, CUHTE3, Kiaccu(UKalys, NepUOTUYHOCTh, HAOIIOJCHHUE, W3MEPEHHUE, IKCIEPUMEHT,
MOJIEJIMPOBAHUE.

Ouzuka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJla, SHEPreTUYECKUil YypOBEHD,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMYUHBI U €TUHUIIBI
UX U3MEPEHUS.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B Opranusme, (OTOCUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOAEMBbIE, TOIUINBO, PECYPCHI.
TexHonorus: NUIIEBbIE IMPOIYKThI, OCHOBBI PAI[MOHAJIBHOIO IMTAHUS, MOIOILIUE CPEJCTBA,
JIEKapCTBEHHbBIE M1 KOCMETHUYECKUE IIpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX
BOJIOKOH.

Coaep:xanue o0yuenus B 11 kiacce.

Obwas u HeopeaHu4eckas XUMusi.

Teopemuueckue 0CHO8bL XUMUU.

XuMu4eckui yieMeHT. AToM. SIIpo aToma, U30TOMbBI. DICKTPOHHAsT 000JI09Ka. DHEPreTHUSCKUE
YPOBHH, MOAYPOBHU. ATOMHBIC opOuTaiy, S-, P-, d- ameMenTbl. OCOOCHHOCTH pacIpe/eICHuUs
AJIEKTPOHOB IO OpOMTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX UYETHIPEX MEPHUOIOB. DJIEKTPOHHAsS
KOH(UTYypalys aTOMOB.

[lepunonnueckuii 3akoH u Ilepuoanueckas cucremMa xumuueckux snemeHToB .M. Menneneena.
CBa3p mepuonnyeckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XHMHUYECKUX DIIEMEHTOB
J.1. MenzneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XUMHYECKUX IEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX BELIECTB MO IpyIam
U nieprojiaM. 3HaueHHe NMePUOJUUYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XuMudeckasi cBsi3b. Buapl Xumuueckoi cBsi3M (KOBaJ€HTHAas HENOJIsIpHast
U TOJIApHAsi, MOHHAsA, MeTajuindyeckas). MexaHu3Mbl 00pa30BaHUSl KOBAJEHTHONM XMMHYECKON
cB3M  (OOMEHHBII M  JIOHOPHO-aKLENTOpHbIM). Bomoponnas  cBsa3b.  BasieHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTe o aucnepcHbBIX cucTemax. VIcTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas moist
BEILIECTBA B PaCTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHUid. HomeHkaTypa HEOpraHMYecKHUX BEIECTB.
['eHeTnyeckas cBsI3b HEOPTraHMUECKUX BEIIECTB, MPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.
Xumnueckass peakuus. Kiaccuukanuss XUMMYECKMX pEakUMid B HEOpPraHHMYECKOW U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMS U NPEBPAILLEHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peakiu, €€ 3aBHUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble pEAKIMH.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHYECKOTO pPaBHOBECHS.
[Tpunmun Jle [latensbe.

OnektponuTnueckas aucconuanus. CunbHble W cinabble  37eKTpoiauThl. (Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUcasi, HeUTpalibHas, 1meaoyHas. Peakiuy nonHoro ooMeHa.
OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.



DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpALICHHI: JeMOHCTpauus TaOaull
«llepuogmueckass cucrema xuMuueckux snemeHToB [[.M. MenzaeneeBa», u3ydeHHe Mojeleu
KPUCTATMYECKUX PEIIETOK, HAOMIOIEHUE U OMHCAHHUE JIEMOHCTPAIIMOHHBIX H JIA0OPATOPHBIX
OIBITOB (Pa3JIoKEHHUE NEPOKCUA BOAOPOJIA B IPUCYTCTBUU KaTaln3aToOpPa, ONPENEICHUE CPEIbI
pPacTBOPOB BELIECTB C MOMOINBIO YHUBEPCAIBHOTO WHAMKATOPA, PEAKIMM HOHHOTO OOMEHa),
NPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nnyHbIX (GaKTOPOB HA CKOPOCTh XMMUYECKON
peaKIum.

PacuérHble 3a1aun.

Pacuérbl Mo ypaBHEHHAM XUMHUYECKHX pEaKIUil, B TOM 4YHCIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM TMOHATHUS «MACCOBAasi JAOJIS BEIIECTBAY.

Heopeanuueckas xumusi.

Hewmeramnel. Ilonoxxenue HemeramwioB B Ilepuonuyeckoil cUCTEME XMMMUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa u OCOOCHHOCTH CTpoeHHUs aromoB. (Du3MYeckne CBOWCTBA HEMETAJLIOB.
AJToTponus HEMETaUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa U yrieposa).

XUMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TalOreHOB, CEphl, a30Ta, pocdopa, yriaepoaa u
KpEMHUSI) M UX COCAMHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJAOPOIHBIX
COCTMHCHUI).

[TpuMeHeHne BaXHEHIIINX HEMETANIOB M MX COCTUHEHHHA.

Meramnel. Ilonoxkenue weramioB B Ilepuonuyeckoil cUCTEME XMMHMUYECKHUX 3JIEMEHTOB
J.U. MenpneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. O0mue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN PsAA HaNpsSKEHUH
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEHUIIUX METAJUIOB (HATPUiA, Kalui, KajabIMil, MarHui, allOMUHUMA,
[UHK, XPOM, XKeIle30, MEJIb) U UX COCTUHECHHIA.

OO6mue crocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.
OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHUsl BEIIECTB M MUX IMPEBPALICHUN: M3YUYECHUE KOJUIEKLIUU
«Mertannel W CIUIaBbl», OOPa3lOB HEMETAIIOB, pEIIeHHE HJKCIEPUMEHTAIbHBIX 3ajad,
HaAOJII0JIEHUE U ONMCAaHWE JEMOHCTPALMOHHBIX U JIaOOpAaTOPHBIX OMNBITOB (B3aUMOJIEHCTBUE
TUIPOKCUA ATIOMHHMSI C pacTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE peaKIIMi Ha KaTHOHbI
METaJlIOB).

Pacuérnble 3anaum.

PacuéTsl Macchl BeliecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe MU
00BEMY OJTHOTO M3 YYacTBYIOUIMX B PEaKLUH BEIIECTB, pacy€Thl Macchl (00bEMa, KOIUYECTBa
BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

Xumus u ocuzns. Medxcnpeomemnule céazu.

Ponp xumuu B oOecriedeHHHM SKOJIOTHMYECKOM, SHEpPreTMYecKod W MHIIEeBOl Oe30macHOCTH,
pa3BUTHUU MeauIUHBL. [loHSATHE O HAydyHBIX METOJaX IIO3HAHHWS BEHIECTB M XHWMHUYECKHX
peaKkui.

[IpencraBnenuss o0 0OIMX HAYYHBIX NPUHLHUIAX MPOMBIIUIEHHOTO MOJYyYEHUS BaXKHEWUIINX
BELIECTB.

YenoBek B MHUpE BEIIECTB W MaTepUANIOB: Ba)XHEHIIME CTPOUTENIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPAacKd, CTEKJIO, KE€paMHUKa, MaTepuaibl JJIsl AJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XUMHS U 3[J0pPOBbE YEJIOBEKA: MpaBWJIa HCIOIb30BaHUS JEKApPCTBEHHBIX MpEenaparoB, IpaBuiia
0€30MacHOro UCMOIb30BaHMS MPENapaToB ObITOBOM XMMHUU B MOBCEIHEBHOMN )KU3HHU.

Peanmuzamus MeXIpeaMETHBIX CBA3€H MPU WM3YYEHUH OOIIEeH M HEOpraHWYecKor Xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK



W TIOHATHH, SBISAIONIMXCS CUCTEMHBIMHU ISl OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
HHKIIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIC TMOHSATHUS: HAy4YHBIA (AKT, TUIIOTE3a, 3aKOH, TEOPHsS, aHAJM3,
CUHTE3, KIacCHU(UKAIKUs, NEePUOANYHOCTh, HAOIIOJACHHUE, OKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, SBJICHHE.

®dusnka: marepus, BSHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, H3O0TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKH YPOBEHB, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3HMUCCKUE BETMYMHBI U €AUHHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHus3M, 3KocucTeMa, omocdepa, MaKpo- U MUKPODJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.
TexHomorus:: XUMHUYECKasi MPOMBIIIIEHHOCTh, METAJUIYPrusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHuaoB, CEIIbCKOXO3IMCTBCHHOE MIPOU3BOJICTBO, IUIIeBas MIPOMBIIUIEHHOCTb,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKHUX  IPENapaTos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepualioB, AJIEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTHH.

ILnanupyemMble pe3y/IbTaThbl OCBOCHHSI IPOrPAMMBbI 110 XMMHM HA YPOBHe cCpeHero odiero
o0pa3oBaHusl.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS O0YYArOITUMUCS TPOTpaMM
cpemHero o0mero o0pa3oBaHHs (TUYHOCHIHBIM, MEMANPEOMEMHBIM U HPEOMENHBIM).
HayyHo-mMeTonn4yeckoii OCHOBOW Uit pa3pabOTKM IUITAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-IESTEIbHOCTHBIM IOJXOJOM B CTPYKTYpE JIHYHOCHIHBIX
pe3ynbmamog OCBOCHUS IpenMeTa «XHUMHs» Ha YpOBHE CpeAHEro obmero oOpa3oBaHUsS
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OOYYaIOUIMMHCA POCCUICKOW TIpa)JTaHCKOM HMIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCsS PYKOBOJCTBOBATHCS B CBOCH J€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIUMH LEJIOCTHOM CHCTEME XHMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYMe MPaBOCO3HAHMSI HKOJIOTHYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
’KU3HEHHbBIE TUIaHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUs) TOCTUTaloTCs B €MHCTBE y4eOHOU U
BOCIHUTATEIbHONU JESITENbHOCTH B COOTBETCTBHUM C T'YMaHUCTHYECKMMH, COIIMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU M HJ€ajJaMH POCCUICKOTO Tpa)<IaHCKOro OOIecTBa,
IOPUHATHIME B OOILECTBE HOpPMaMH M MpPaBUJIAMU MOBEACHMS, CHOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAaHOBJICHUS JTMYHOCTH O0YUYaIOIUXCS.

JInyHOCTHBIE pe3ylbTaThl OCBOCHMA NpeaMeTa «XHMHS» OTPakaloT Cc(HOpPMUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JAEATENbHOCTH OOy4alomMXCs 10 pealn3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpa)xIaHCKOTO BOCITUTAHHSI:
OCO3HaHMsI OOYJarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U NPaBOIOPAIKY;



NPEJCTaBICHUST O COLHUAJbHBIX HOPMax W TMpaBWIAX MEXIUYHOCTHBIX OTHOLICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESATETbHOCTH MPH CO3JAaHUM YYEOHBIX IPOCKTOB,
pelIeHnr y4eOHbBIX U MMO3HABATENIBHBIX 33]1a4, BEITOJTHEHHUH XUMUYECKIX YKCIICPUMEHTOB;
CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPECHHUSI, IOTUKY ¥ apTyMEHTBI JPYTHX MPH
aHaJIM3e PA3TUYHBIX BUJIOB YU€OHOU JIeATEIHHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILLIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIeJUI0 OT€YECTBEHHON XUMHUU;
YBa)KEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOrO MPUMEHEHUs XHUMUH,
OCO3HAHUSA TOr0, 4YTO JIOCTHIKEHHS HAyKH €eCTh pe3yibTaT JJIMTEIbHBIX HaOII0JICHUH,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAA YUEHBIX H MMPAKTUKOB;
WHTEpeca M MO3HABATEIHHBIX MOTUBOB B TMOJYYEHUH M MOCIEAYIONEM aHaln3e WH()OpPMALIUU O
MEPEIOBBIX JTOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKHUMH SIBJICHHUSIMH, W MPUHUMAThH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHE M IMOCTYNKM CBOMX TOBAapuIIeH ¢ MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIICICTBUM STUX MOCTYIIKOB;

4) popMUPOBAHUS KYJIBTYPhI 3[0POBBSI:

NOHMMAHUSA LIEHHOCTEH 3J0poBOro M Oe3omacHoro oOpa3za KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;
coOirofeHust mpaBui 0€30MacHOro 0OpaIIeHus ¢ BEIECTBAMU B OBITY, MOBCEAHEBHON KU3HU U B
TPYIOBOH AESITETbHOCTH;

MOHMMAaHHUS 1IEHHOCTH MPaBWJI MHIUBUIYATHHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBEACHUS B
CUTYaIIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUA TIOCIEJCTBHUI ¥ HENPHUATHS BPEOHBIX NPUBBIYEK (YHOTPEONEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) TpyJI0BOTO BOCIIMTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B y4e€OHO-MCCJIEIOBATEIbCKON  JeSTEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUUECKUX 33/1a4 COLMATBHON HAIPABIEHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHIO Tpodeccuil pa3iuyHOro poja, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYA0BOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYaJbHON TpaeKTOpHH OOpa3oBaHWs, Oymaymien
npodeCCuu 1 peann3alii COOCTBEHHBIX )KH3HEHHBIX TUIAHOB ¢ YYETOM JIMUHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 9KOJIOrMYECKOTO BOCITUTAHUS:

HKOJIOTMUYECKH TEIeCO00Pa3HOT0 OTHOILIEHUS K PUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUSA TI00aTBbHOTO XapakTepa OHKOJOTHYECKUX MpoOiIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEIbl;

OCO3HAaHHA HEOOXOIMMOCTH HCIIONb30BaHMS JOCTHKEHMM XUMHH JUIS DPELIEHUS BOIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOT'O HEMPUSTHUS NEUCTBUMN, MPUHOCSIINX BPEd OKPYKAlOlIe MPUPOIHON Cpele, YMEHUS
IPOTHO3UPOBATh HEOIATONPUATHBIE IKOJIOTMUECKUE TOCIEACTBUS NPEITPUHUMAEMBIX NeHCTBUI
Y IIPEJOTBPAIIATh UX;
HaJIM4YUs  Pa3BUTOIO SKOJIOIMYECKOI'O  MBIIUIEHUS, HKOJIOIMUYECKON KYJIbTYpbl, OIbITA
JESATEIIBHOCTH  3KOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
MI03HABATEIBHOM, KOMMYHUKATHBHON M COIIMAJIbHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOUH;
7) HEHHOCTU HAYYHOT'O [TO3HAHUS:
c(OPMHPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKU ¥ OOLIECTBEHHOW IIPAKTUKU;
NOHMMaHHUA CHeuu(UKd XUMHHM Kak HayKH, Oco3HaHui e€ poinu B (HOPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUHU LEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny pobsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;
yOexXIEHHOCTH B 0CO0OM 3HAUYMMOCTM XHMHUHM JJIs COBPEMEHHOW LMBHMIM3alMU: B €€
IYMaHHCTUYECKON HANpaBIeHHOCTH M BaXXHOM pPOJIM B CO3JIaHMM HOBOW 0a3bl MaTepHalbHOU
KYJIBTYpPBl, PEIICHUH IT100aIbHBIX POOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPHEBOI,
SHEpPreTU4ecKoil, MNUIIEeBOM U HKOJOTMYECKOM Oe30macHOCTH, B PA3BUTUHM MEAMLIUHBI,
0o0ecre4eHny yCIOBUM YCIIEUTHOTO TPYy/Aa U 3KOJIOTMYEeCKH KOM(pOPTHOM KM3HU Ka)KJ0ro 4jeHa
00I11eCTBA;
€CTECTBEHHO-HAYyYHO! IPaMOTHOCTHU: IOHUMAHHUS CYILIHOCTH METO/I0B [T0O3HAHUS, UCIIOIb3YEMbBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTM MCIOJb30BaTh IOJy4aeMble 3HAHUS JUId aHalu3a U
00BSICHEHUS SBJICHUN OKPY’KAIOIIEro MUPA U MPOUCXOAAIIMX B HEM U3MEHEHUH, YMEHHUSI J1eN1aTh
00OCHOBaHHbIE 3aKJIIOYEHHS HAa OCHOBE HAyYHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX C IIEJIbI0
IIOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS JJIs pelieHus mpodieM B
pEAIbHBIX KU3HEHHBIX CUTYalUsX;
MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHbIX chepax NpodecCHOHaTbHON AESITETbHOCTH.
Memanpeomemmnvie pezynbmampl OCBOCHUS Y4eOHOro mpeaMera «XUMHs» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MHPOBO33PEHHS OOYYAIOUUXCA  MEXKAUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) OOLIeHayUHbIe TOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOIH KapTHHBI MHpa
U crenuuKy METOI0B TIO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAy4HbIN (akT, IPUHLMII, TUIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, HCCIIeI0BaHNE, HA0II0IeHUEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHeE);
YHHUBEpCcalbHble yueOHbIE AeWCTBUSA (IIO3HABaTEJIbHbIE, KOMMYHHKATHUBHBIEC, DPETYJSTUBHBIE),
oOecneunBaromue popMupoBaHrue GyHKIMOHAIBHON T'PAMOTHOCTH M COLIMATBbHON KOMITETEHIIUU
o0yJaromuxcs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.
MeranpeaqmMeTHble  pe3yiabTaThl  OTPAKAKOT — OBJIAJACHUE  VHUBEPCANbHLIMU — YUEOHbIMU
NO3HABAMENbHBIMU, KOMMYHUKAMUGHLIMU U PESYTIAMUBHBIMU OeUCMEUAMU.
OBnajgeHyne yHuBepCcaIbHBIMU YU€OHBIMU NO3HABAMENbHBIMU OUCMEUAMU



1) 6azoevie n02uueckue deticmeust.

CaMOCTOSITENIbHO  (OPMYJIMPOBATE M aKTyaJU3UpoBaTb MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
OIpeNeNATh eI AEATEIbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKEHHs, COOTHOCUTH
pE3yJIbTaThl AESITENBHOCTH C IOCTABICHHBIMU LENISAMU;
UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIICIATH
XapaKkTepHble INPU3HAKK TOHATHUM UM YCTaHABIMBATh HUX B3aUMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSACHEHHS OTJCIBHBIX (PaKTOB U SIBIICHHIA;
BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;
yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;
CTPOUTH JIOTMUYECKHE paCCYXICHHs (MHAYKTHBHbBIC, JI€AYKTUBHBIC, 10 AHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SIBJICHHSX, (POPMYJIUPOBATH BBIBOBI U
3aKJIIOYECHHUS;
IPUMEHSATh B IIPOLIECCE II03HAHUSA, MCIOJIb3YEMbIE B XHMUU CHMBOJHUYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIE MOJIECIbHBIEC MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.
2) 6azosvie ucciedosamenbekue 0eucmeust.
BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;
(bopMynHMpoBaTh LETH U 3a7ja4d UCCIIEJOBAHUS, UCIIOJIb30BaTh IOCTABIEHHBIE M CAMOCTOSTEIbHO
c(OpMyJIMpOBaHHbIE BOINPOCHI B KAYeCTBE MHCTPYMEHTa II03HAHUS M OCHOBBI  JUIS
(opMHUpPOBaHUS FMIIOTE3bI 110 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CY)KJICHUM;
BJIQJIETh HABBIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W NIPOBEACHHUS  YUEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOJaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTb OOOOILIEHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;
nproOpeTaTh OMBIT YUYEHUYECKOH HCCIIeA0BATENbCKOM M MPOEKTHOM AeATeNbHOCTH, MPOSBIATh
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOHCKY METOJOB PEIICHMs] MPaKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMSL.
3) paboma ¢ ungpopmayueti:
OpPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX HHGpOpManuu (HAay4yHO-TIOMYJSpHas JUTepaTypa
XUMHYECKOTO COJEpKaHus, CIpaBOuYHble MocoOus, pecypchbl WHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB W (OpM MpencTaBieHUs, KPUTUYECKU OIICHHMBATh €&
JIOCTOBEPHOCTH Y HENTPOTUBOPEUNBOCTD;
dopMynupoBaTh 3ampoCchl M IMPHUMEHSATh pasziIHMYHble METOAbl MNpU IOUCKE M O0TOOpe
uHpopManru, HeoOXOAUMOM IS BBITTOJIHEHHS YU€OHBIX 3aa4y ONpeeEHHOTO THIIa,;
NpUOOpeTaTh OMNBIT HCIOJIB30BAHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TMpeACTaBIeHUS HHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);
UCIOJIb30BaTh HAYYHBIH S3BIK B KAQUECTBE CPE/ICTBA MPU pabOTe C XUMHUECKOW MH(pOpMaIHei:
OPUMEHATh MEXIIpeIMETHbIe ((PU3NUYEeCKue U MaTeMaTH4YecKhe) 3HaKU U CHUMBOJIBI, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;
UCTIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBnazieHne YHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeUCHBUAMU



3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY)XIaeMOW TEeMbl B XOJE€ JUAJIOTa W/WIW JUCKYCCHH,
BBICKA3bIBaTh HJIeH, (HOPMYIMPOBATh CBOW TPEIJIOKECHHUS] OTHOCHTEIBHO BBIMOJTHEHUS
MPEVI0KEHHOM 3a/1auu;

BBICTYIIaTh C TMPE3CHTALMENd pEe3yJIbTaTOB I103HABATEIBHOM JI€SATEIBHOCTH, TMOJYYEHHBIX
CaMOCTOATEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOW pPabOThl MO MCCIEIOBAHUIO CBOWCTB HW3Y4YaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro MpoeKTa W (HOPMYJIUPOBATh BBIBOJLI IO PE3yJbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMI MyTEM COTJIACOBAHUS MMO3UITNI B X0J1e 00CYKICHH 1 0OOMEHA MHECHUSIMH.

OBnazicHUEe YHUBEPCATBHBIMU PecyIAMUGHbIMU OeUCMBUIMU.

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M  OCYILIECTBISATH CBOK IO3HABAaTEIbHYIO JEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeyiaraeMplii alropuT™M JAEUCTBUN MPU BHIOJHEHUHM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyUYCHHs] HOBBIX 3HAHHUH O
BEII[ECTBAX U XMMUYECKUX PEAKIIUIX;
OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIbHOCTH Ha OCHOBE CaMOAHaIN3a U CAaMOOLIEHKH.
Ilpeomemmnuie pe3ynvmamsl OCBOSHUS IPOrPaMMbl CPEIHETO 00IIEro 00pa30BaHus 110 XUMUU
Ha 06a3oBOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrnieueHue MPEUMYIIIECTBEHHO
o0mieo0pa3oBareabHO W OOIIEKYJIbTYpHOUW MOATOTOBKU oOyuaromuxcs. OHU  BKIIOYAIOT
cnenuduyeckue g y4eOHOro mnpeamera «XUMHUsS» HayuHble 3HAHUSA, YMEHUS U CIOCOOBI
JNEHCTBUI IO OCBOEHUIO, MHTEPIIPETAIMU U MpeoOpa30BaHUIO 3HAHMIMA, BHUJIbI JACSITEILHOCTU IO
MOJIyYEHUIO HOBOTO 3HAHMS U TPUMEHEHUI0O 3HAHMNA B PA3IMYHBIX Y4YEOHBIX U PEaJbHBIX
JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C XuUMHUEH. B mporpamMme mo XuUMUU TPEIMETHBIC
pe3yabTaThl MPEJCTABICHBI 110 TOJaM U3YUCHUSI.
K xonuy odyuenus ¢ 10 knacce npedomemmusie pe3yibmamol 0céoenus Kypca «Opzanuyeckasn
XUMUA» OMPAXHCAIOM
c(OpPMUPOBAHHOCTh TMPEJCTABICHU O XUMHUYECKOW COCTaBISIONIEH eCTeCTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIU XMMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS H
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW M pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO H
MPUPOJHON CpeliE;
BIIJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUH, KOTOpasi BKIIFOYAECT:
OCHOBOIIOJIATaONIMEe MOHATHS (XUMUYECKUI 3JIEMEHT, aToM, AJIEKTpPOHHas 00o0JiouKa aToMa,
MOJIEKYJIa, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas Gopmyia
(pa3BépHyTas U COKpamiéHHas), MOJib, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKETIET,
GyHKIIMOHATIbHAS TPYIIA, pPaAWKal, H30MEPHUs, U30MEPHI, TOMOJOTUYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAMHEHUS, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHU );
TEOpUHU U 3aKOHBI (TEOpHsi CTPOCHUsA opraHnyeckux BemectB A.M. bytiepoBa, 3akoH
COXpaHEHHUsI MaCChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMUU,
MHPOBO33PECHUYECKHE 3HAHUWA, JEKAIUEe B OCHOBE MOHUMAHHUs MPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBICHUW, (PAKTOJOTUYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, IMOJYUYCHUH U
0e30MacHOM HCIOJB30BAaHUU BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOM
JIeATETbHOCTH YETIOBEKA;
c(OpPMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTePHBbIC MPU3HAKU TMOHSATHH, yCTaHABIMBATH UX
B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIME MOHSATHUS MPHU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPTaHUYECKUX COCTUHECHUI;



c(OpMUPOBAHHOCTh YMEHUW HCIIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) GOpMYINT OPraHUYECKUX BEIIECTB
U ypaBHEHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEITH MOJIEKYJI OPraHMYECKUX BEIICCTB
JUTSL WUUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,

c()OPMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPHUHAIICKHOCTh HM3YUYECHHBIX OPTaHHYECKUX
BEIIECTB TI0 HMX COCTaBYy W CTPOCHUIO K OMPEACIEHHOMY KIACCY/TPYIIe COCIUHEHUN
(YyrnmeBomopobl, KHCIOPOA U a30TCOAEpKAlllue COEIUHEHUS, BbICOKOMOJICKYIISIPHBIC
COCIMHCHMS), JIaBaTh MM Ha3BaHUs M0 cuctemaTudeckoii HomeHkinatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIUJIEH,
aleTUIICH, STWICHIVIUKOJb, TIUUEpUH, (PeHon, ¢opManblIeru, aueTaibAeruja, MypaBbUHAas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOK03a, (PpyKTO3a,
KpaxmaJ, LeJUTI0103a, TJIULHH);

c()OPMUPOBAHHOCTh yYMCHHSI OINPEACIATh BHIbl XHUMHYECKOH CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTD IMOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKHX BEILIECTB
A.M. bytiepoBa /i 00BsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepHU30BaTh COCTAB, CTPOCHUE, (PUINYECKUE M XUMHUYECKHE
CBOMCTBA TUIHUYHBIX TPEACTABUTEICH pPAa3IMYHBIX KJIACCOB OPraHWYECKHX BEIISCTB (METaH,
9TaH, STWICH, NPOIWICH, aleTwieH, OyramueH-1,3, mermnOyraameH-1,3, OCH30J, METaHOI,
9TAHOJ, ATHJICHTIUKOJb, TIUICPUH, (DEHOJ, aleTaNnbICIHI, MypaBbHHAS U YKCYCHAsl KHCIIOTHI,
[JII0K03a, Kpaxmaj, LeJUIH0JI03a, aMUHOYKCYCHAasi KHCJIOTa), WJUIIOCTPUPOBATh I'€HETUYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHUSMHU COOTBETCTBYIOLIUX XMMHUYECKUX PEAKIUN C UCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYII;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpPHU30BaTh HMCTOYHUKH YTIIEBOAOPOTHOTO CHIPhS (HE(TH,
MPUPOJHBIN Ta3, yrojb), CIOCOOBI UX MEepPepadOTKH W MPAKTHUYECKOE MPUMEHEHHE MPOTYyKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS MO XUMHYECCKHM YpPaBHEHHSIM (MAcCCHI,
00b€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJAYKTAa PEAKIMU IO HM3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MIPOTYKTOB PEAKIIUN);
c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TP HM3YyYEHUM BEMIECTB M XUMHUYECKHX SBICHUIN
(HaOnrofieHue, W3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh yYMEHHUHN COONIOAATh TMpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOH |
1abopaTOPHBIM 000PYIOBAaHHUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMUA B COOTBETCTBHUH C
WHCTPYKITUSMH 110 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OIBITOR;

c()OPMHUPOBAHHOCTh YMCHHM ITUTAHUPOBATh W  BBIMOJIHATH XUMHYCCKHA OIKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUH, MOTyYeHHE dTUICHA M U3YYEHHE ero
CBOMCTB, KAaueCTBEHHBIC pEAKIMH OPTaHMYECKUX BEIIECTB, JeHATyparus OeJIKOB MpHu
HArpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKU 0€30MacHOCTH
npu OOpalleHUuH C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBAHHEM, MPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO 3KCIepuMeHTa B (OopMe 3amuCH YPaBHCHHWH COOTBETCTBYIONIMX pEAKIMH U
(GbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBaTh XUMHUYECKYI0 HHGOpMAIHIO,
MOJIy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popManuu, UHTepHET U ApyTux);



c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOT0 MOBEICHUS B
OBITY W TpPYAOBOM JEATETHbHOCTH B LENSIX COXPAHEHUS CBOETO 370POBbS U OKpYKarollen
MPUPOJHOMN Cpelibl, 0OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3MbI OMPEIEIEHHBIX
OpraHMYEeCKUX BEHIeCTB, IMOHMMas cMmbici mnokaszarens I[IJAK (mpenenbHO gomycTuMoi
KOHIIGHTpAIlMK), TMOSCHATh Ha IMpUMEpax CHOCOObl YMEHBIIEHUS M MPEAOTBpPALICHUS HX
BPEIHOT0 BO3JEMCTBHSI HA OPraHU3M YEJIOBEKa,
JUIsE OOy4aroUMXCs C OrPAaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbSI: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHHUS BEUIECTB U XMMHUECKUX SBICHMUIA;
JUISL CJICTIBIX M CJIA0OBHUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIIOJIb30BaTh pPeabe(HO TOUYCUHYIO
cucreMy o6o3HaueHuid JI. bpaitns ms 3anucu XxuMudeckux Gopmy.

K konuy obyuenusn e 11 knacce npeomemmnvie pesyarvmamosl océoenusn Kypca «Oowas u
HEeOP2aHUYeCKas XUMUS) OMPAXHCAIom:
c(OPMUPOBAHHOCTh TMPEICTABICHUA O XUMHUYECKOW COCTABIISIFONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW I pEelIeHUs
MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MPUPOHOI cpefe;
BJIQ/ICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHITUS (XUMHUYCCKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- BJICKTPOHHBIC
opOuTamu  aTOMOB, HMOH,  MOJIEKYJa, MOJb, MOJISIpPHBIM ~ 00BEM,  BaJEHTHOCTD,
AJIEKTPOOTPHULIATEIBLHOCTh, CTENEHb OKUCJIEHMS, XHMHUYECKas CBsI3b (KOBAJIEHTHAs, WMOHHAs,
MeTaJUIMuecKasi, BOJOpPOAHAs), KpUCTAJUIMUECKas pemiéTka, TUMBl XWMHYECKHX PEaKIui,
pacTBOp, DIIEKTPOJUTHI, HEIIEKTPOIUTHI, DIEKTPOJIUTHUECKAs JUCCOIHMAIMS, OKHCIUTEINb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM PEaKIuu, XUMUIECKOE PABHOBECHE);
TEOPUU U 3aKOHBI (TEOpHs] DIEKTPOIUTHYECKOW JTUCCOLMAIUHN, TEPUOJUYECKUN 3aKOH
J.. MenneneeBa, 3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAHEHHUS W IpPEBpaLICHUS
DHEPTrUM TPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHYECKHUN SI3BIK XHUMUH,
MHPOBO33PEHUYECKHE 3HAHUs, JEKAIlMe B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, (PaKTOJOTMYECKUE CBEJIEHUS O CBOWCTBAaxX, COCTaBe, MOJIYYEHUH U
0e30MmacHOM HCIOJIb30BAaHUU BAKHEUIIUX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUECKOUN
JeSITEIbHOCTH YEJIOBEKa,
c(OpPMUPOBAHHOCTh YMEHUIl BBISBISATh XapaKTepHbIE MPHU3HAKU TMOHSATHH, yCTaHABIUBATh HUX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLME TMOHATHUS NPH ONHCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHUI;
c(hOpMUPOBAHHOCTh YMEHHI HUCIOIB30BATh XUMUYECKYIO CUMBOIUKY ISl COCTaBIEeHUST PopMyT
BEIIECTB W YpaBHEHUH XMMHUYECKHX peakinui, cucreMarnueckyro HomeHknarypy (IUPAC) u
TPUBHUAJIbHBIE HAa3BaHUS OT/ACIbHBIX HEOPTAaHMYECKUX BEIICCTB (yrapHBIA ra3, YIJIEKUCIBINA a3,
aMMHaK, rameéHasi U3BeCTh, HeTaméHas U3BeCTh, MUThEBAs COJIA, TUPHUT U JPYTHE);
c(hOpMUPOBAHHOCTh YMEHHU OIpPEACNSITh BaJ€HTHOCTh W CTENEHb OKUCICHUS XWMHUYECKHX
AIIEMEHTOB B COCIUHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHHUSX, TUIMl KPUCTAIUIMYECKONW PEHIETKU KOHKPETHOTO
BEILIECTBA (aTOMHasi, MOJEKYJSIpHAs, MOHHAsA, METAJIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;
c(hOpMUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB IO UX
COCTaBY K ONpENEeNIEHHOMY KIacCy/TpyIIe COeIUHEHHH (MpOCThble BEleCTBAa — METalulbl U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);
c(hopMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoanudeckoro 3akoHa [I.M. MenaeneeBa u
JEMOHCTPHUPOBAThH €r0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;



c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pHU30BaTh JJIEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKHX
aneMeHToB 1—4 nepuonoB [lepuonnueckoit cucremsl xumuieckux 3nemeHToB .M. Menneneena,
UCTIOJNB3Ys TIOHATHUS «S-, P-, 0-3JE€KTPOHHBIE OPOUTANINY, «IHEPTETHUECKHE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U X COSAMHEHUH 10 MeproiaM u
rpynmnaMm [lepuoanueckoil cucTeMsl XUMHUYECKUX 3JIeMeHTOB [[.1. Menneneesa;
c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHCHIBAThH) OOILIME XHWMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHWE I€HETUYECKON
CBSI3M MEXJly HEOPraHMYECKMMH BELIECTBAMHU C IIOMOILBIO YPAaBHEHHH COOTBETCTBYIOIIHX
XUMHUYECKHUX Peakiuii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUUPOBATh XUMHUYECKHE PEAKUUU [0 Ppa3IMYHbIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY 3(QEKTy peakuuy,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);
c(OPMHPOBAHHOCTh YMEHUI COCTaBJISATh ypaBHEHHUS PEAKUUN pa3IMYHBIX THUIIOB, TOJHBIE U
COKpAIIEHHBIC ypaBHEHHS PEaKIMii MOHHOTO OOMEHa, yYUTHIBAs YCJIOBHUsS, NMPU KOTOPBIX 3TH
peaKkIMy UAYT 0 KOHLIA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMM, MOATBEPXKIAIOLIME KayeCTBEHHBIH COCTaB
pa3JIMYHBIX HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATh ONBITHBIM ITYTEM HOHBI, IPHCYTCTBYIOIUE
B BOJIHBIX PacTBOPax HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBaTh CYIIHOCTh OKHCIHUTEIBHO-BOCCTAHOBHTEIBHBIX
peakuuii OCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIMii;

c(OPMHPOBAHHOCTh YMEHHU OOBSACHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEAaKIHH OT
pa3nuyHbIX (PAKTOPOB; XapakKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozjeiicteus (npunuumn Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XUMHUECKUE MPOLECCHI, JIeKallMe B OCHOBE
IPOMBIIIJICHHOTO TOJYYEHUSI CEpHOM KHCIOTHI, aMMHaka, a Takxke C(pOpMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpodiieMax XMMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHUSI C WCIOIH30BAHUEM IOHSITHS «MaccoBas
JIOJIS1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Tra30B MPH XMMUYECKUX PEAKIIHSIX, MACChI
BellecTBa WIN 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO
U3 Y4YacTBYIOIIMX B pEaKLUMU BEIIECTB, TEIIOBOro 3¢ @deKkra peakud Ha OCHOBE 3aKOHOB
COXpPaHEHMsI MacChl BELLIECTB, IPEBPAILLIEHHS U COXPAaHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHUN CcOOMIOaTh NpaBMIIa TOJIb30BAHUS XUMHUYECKOW MOCyAoH u
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTa00PAaTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUW IUTAHUPOBATh H  BBIOJMHATh XUMHUYECKHUH  OKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAWKATOPA, BIMSHUE Pa3IHYHbIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEakluu, peaklud HOHHOrOo OoOMEeHa, KaueCTBEHHbIE peaklUHd Ha
cyibdar-, kapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, pEIleHUE HKCIEPUMEHTATbHBIX
3agad no temMam «Metawsl» U «HemeTtamuibl») B COOTBETCTBMH C TpaBWIIAMH TEXHUKU
0€30IaCHOCTH MPH 0OpaIleHHH ¢ BEIIECTBAMH U J1aOOPaTOPHBIM 000PYI0BAHUEM, NTPE/ICTABIISATh
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BEIBOIBI HA OCHOBE 3THUX PE3YIIHTATOB;

COPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3UPOBATh XMMHUYECKYI0 HH(POPMALHIO,
NOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHMKauuu, HHTepHeT M

JPYTHX);



c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOT0 MOBEICHUS B
OBITY W TPYAOBOW MAEATENBHOCTH B IIETSX COXPAaHEHHS CBOETO 3J0POBbS W OKpYXKaromiei
IIPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA KMBBIC OPraHU3MBbI OIPEIEIEHHBIX
BEIIIECTB, MOHMMast cMbici nokasatens [1/IK, moscHaTs Ha nmpuMepax crocoObl yMEHBIICHUS U
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEI0BEKA;

JJISL O6yanOU.[I/IXCSI C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 340POBbsA: YMCHUC IMPUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMUYCCKUX SIBJICHUN;

JUI CJICTBIX M CIa0OBHIANIMX OOYYarOIIUXCs: YMEHHE HCIIONb30BaTh PENbe(HO TOUYCUHYIO

cucreMy o6o3HaueHuid JI. bpaitns ms 3anucu XxuMudeckux Gopmys.

B denepanbHbIX U perHoHaIbHBIX MPOLEAYPaX OLEHKU KadecTBa 0Opa30BaHMs UCIOJIb3YETCS

nepedeHb (KoauduKaTop) pacHpeleNeHHBIX 10 KlaccaM TPOBEPSIEMBbIX TpeOOBaHWHA K

pe3yJsibTaTaM

OCBOCHHUSI OCHOBHOW  00pa30BaTEJbHOW TMPOrpaMMbl  CPEIHEro  OOILIEero

06p2130BaHI/IS'I H 3JICMCHTOB COACPKAHUA 1TO XUMHUH.

HpOBCpHCMHC Tpe6OBaHI/I5{ K pe3yjibTaTaM OCBOCHU OCHOBHOM

obpazoBarenbHOU mporpammsl (10 kimacc)

Kon
MPOBEPSEMOTO
pe3yibTaTa

[IpoBepsiemble IpeAMETHBIC PE3YIBTATH OCBOCHUST OCHOBHON 00pa30BaTEIbHOMN
MIPOTPaMMBI CPETHETO O0IIero oOpa3oBaHus

1

TeopeTuyeckrue OCHOBBI OPraHUYECKOW XUMUU

11

CdopmupoBaHHOCTH NpeACTABICHUN 0 XUMUYECKOH COCTABJISIIOIICH
€CTECTBEHHOHAaYYHOH KapTHHBI MHUPA, POJIM XMMHHM B IO3HAHWM SIBICHUH NPUPOABI, B
(hOopMHPOBaHUH MBIILICHUS W KyJIbTYPbl JHYHOCTH, €€ (QYHKIMOHAIBLHON IPaMOTHOCTH,
HEOOXOIMUMOM Il pelleHrs] MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBaHHOTO
OTHOLICHUS K CBOEMY 3/I0POBbIO U IPUPOTHOM cpelie

1.2

Brnagenue cucreMol XMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarollue
MOHATHA (MOJIEKYJIa, BAJIEHTHOCTB, 3JEKTPOOTPHUIIATENBHOCTh, CTENEHbh OKHCICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAS Macca, MOJSIPHBIA OOBEM, YIIIEPOIHBIN CKeEJeT,
(yHKIMOHANBHAS TpYyNNa, pajgvKal, H30MepHusi, H30MEpbl, TOMOJIOTHYECKUH psij,
TOMOJIOTH, YTJIEBOJOPOIbI, KHCIOPO/- M a30TCOAEPIKAIINE COCTUHEHNS, OMOIOTHYECKU
aKTUBHBIE BemlecTBa (YTJIEBOABI, JKUPBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TCOPUS XUMUYECKOTO
CTpOEHHs OpraHnYecKux BemecTB A.M. byTnepoBa), 3aKOHOMEPHOCTH, CHMBOJIHYECKUI
SI3BIK  XMMHH, (DAKTONOTHYECKHE CBEICHHS O CBOWCTBaX, COCTaBE, IOJIYYCHUU U
6630HaCHOM HUCITIOJIB30BAHUUN Ba)KHeI\/'IIHI/IX HeOpFaHI/I'-IeCKI/IX nu OpFaHquCKHX BCUICCTB B
OBITY ¥ IPAKTUIECKOMN JEATEITHHOCTH YeIOBEKa

13

ChopMHpOBaHHOCTh ~ YMEHMI  BBISBISITH  XapaKTePHbIE  NPU3HAKH  IOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUME TMOHATHS TpU
OMNMCAaHUM COCTaBa, CTPOSHUS U MPEBPALICHUN OPraHMYECKUX COCTUHEHUN

14

ChopMUpOBaHHOCTh YMEHUI MCIONB30BaTh XMMUYECKYIO CUMBOJIUKY JUISI COCTABIICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalIeHHOH) (GopMya OpraHHuecKuX
BEUIECTB W YPAaBHEHHWH XMMHUYECKHUX PEaKIHil, H3rOTaBIUBATH MOJIENH MOJIEKYI
OpPTaHWYECKUX BEIIECTB I MIIIOCTPAlMU WX XHMHYECKOTO M TPOCTPAHCTBEHHOTO
CTPOEHMS

15

ChopMHPOBaHHOCTH ~ yYMEHHM  YCTaHaBJIMBAaTh  IMPHHAMICKHOCTH  H3YYEHHBIX
OpPraHUYECKUX BEIISCTB MO WX COCTABY U CTPOCHUIO K OMPEACICHHOMY Kiaccy (Tpyrme)
coeqMHeHMH  (YTJICBOJOPOMABI,  KHCIOPOA W a30TCOJACpIKAIIME  COCAMHCHUS,
BBICOKOMOJICKYJISIPHBIC COCMHEHHMsI), JaBaTh MM Ha3BaHHS M0 CHCTEMAaTHYECKOMN
nomenkiarype (IUPAC)




15

ChopMHpOBaHHOCTh YMEHHUS OMPEACIATh BUJIBI XUMHUYECKOH CBSI3U B OPraHUYCCKHUX
COCTMHECHMSIX (OTMHAPHBIC U KpaTHBIC)

1.6

ChopMUpOBaHHOCTh YMEHHUSI IPUMEHATH: MOJOKEHUSI TEOPUH CTPOCHHSI OPraHMUECKUX
BemiectB A.M. bytnepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MAaCChI BELIIECTB

VYraeBogopoasl. Kucnopoacoaepkaiue u a30TcoiepKaniie OpraHnIecKue COeTHHEHUS.
BricokoMouieKysipHbIe COSTUHEHHUS

2.1

CthopMUpOBaHHOCTh YMECHHUH TNPUBOAWTH TPUBHAJBHBIC HA3BaHWS  OTICIBHBIX
OpPraHMYECKUX BELICCTB (ITHJICH, MPOIMUJICH, AlleTHICH, STUJICHIVIMKONb, INIMICPYH,
(enon, Qopmanbaerun, aneTanblerH], MypaBbUHAS KHUCIIOTA, YKCYCHAas KHCIIOTA,
OJICUHOBAas KHUCIIOTa, CTCAPUHOBAsT KHCJIOTa, TJI0K03a, (PPYKTO3a, Kpaxmall, IIeJUTIII03a,
TJTAIIAH)

2.2

ChopmupoBaHHOCTh yMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHAE CBOWCTBA THITMYHBIX MPEJACTABUTENCH PA3IHYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, 3TWICH, MPOMWJICH, alleTHICH, OyTaaueH-1,3, MeTHIOyTaaueH-
1,3, OcH30J, METaHOJ], 3TAHOJ, STWJICHTJIUKOJb, TJIMICPHUH, (EHOJ, aleTajIbIerH/I,
MypaBbHHAS M YKCYCHas KHUCIIOTBI, TIIOKO3a, Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHas
KHCJIOTA)

2.3

ChopMUpPOBaHHOCTh YMEHUS HIUTIOCTPUPOBATH TEHETUYECKYIO CBA3b MEXY THIIMUHBIMU
MPENCTAaBUTENAIMA  Pa3iIM4YHBIX KJIACCOB OPraHMYECKUX BEIIECTB  YPABHEHHAMHU
COOTBETCTBYIOIINX XHMHUYECKUX PEAKLUI C UCIIOIB30BaAHUEM CTPYKTYPHBIX (hOpMyT

24

CthopMUpOBaHHOCTh yYMEHUS XapaKTepU30BaTh HCTOYHUKH YTIEBOIAOPOJHOTO CBHIPbS
(HeTh, TPUPOAHBIA Ta3, Yroiib), CHOCOOBI HMX TMEpepadOTKM M TPAKTHYECKOE
NPUMEHEHHUE MPOTYKTOB EepepadOTKH

XUMHA U )KU3HL. PacueTsl

3.1

ChopMHupOBaHHOCTh yMEHHH BJIAJIETh CUCTEMON 3HAHMKA 00 OCHOBHBIX METOax
HAYYHOTO MO3HAHMS, UCIOJIb3YEMBIX B XMMHU MPU M3YUYEHUH BEUIECTB U XUMHUYECKHUX
siBIIeHUH (HaOMIofeHne, W3MEpeHHe, SKCIIEPUMEHT, MOJISIMPOBAHHE), HCIOJIh30BAThH
CHUCTEMHbIE XMUMHYECKHE 3HAHUS AJI1 MPUHATUSA PEIICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdhopmMupoBaHHOCTh YMEHUH cOOJIOAATH IPaBUJIa MOJIB30BAHUS XUMHYECKOH ITOCYA0H 1
nabopaTopHbIM O0OpY/ZIOBaHMEM, a TakKe IpaBUia OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHMHU C HHCTPYKLHUSIMH 10 BBIIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OTBITOB

3.3

ChopMUpOBaHHOCTh YMEHUH IUIAHHPOBATh W BBHIMOIHATH XMMHUYECKUH 3KCIIEPUMEHT
(mpeBpamieHusi OPraHMYECKHX BELIECTB IPH HArpeBaHHWHU, MOJIYYEHHE OTWICHA W
M3y4YEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPraHMYECKUX BEIIECTB, JEHATYpaIUs
0eNKOB TP HArpeBaHHM, I[BETHBIE PEAKIHWH OEJKOB) B COOTBETCTBUH C IMpPaBHIAMHU
TEXHUKH 0e30macHOCTH Tpu OOpalleHnd C BemecTBaMd M Ja0OpaTOPHBIM
000pyZOBaHHEM; MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B Qopme
3allMCH YPAaBHEHWH COOTBETCTBYIOIIMX PEaKIMi U (POPMYITUPOBATH BHIBOABI HA OCHOBE
3THX PE3yIbTATOB

3.4

ChopMHpOBaHHOCTh YMEHHH MPOBOJUTH BBIUMCICHUS [0 XMMHYECKHUM YpaBHEHUSIM
(mMaccel, 0o0beMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM TPOJYKTA PEaKIUH TI0
W3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB
peaxun)

35

ChopMHupOBaHHOCTh YMEHUH KPUTHYECKU aHATHU3UPOBATh XMMHUYECKYHO WH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX UCTOYHHUKOB (CpEICTBa MacCOBOW MH(popMaIyu, ceTh MHTEepHET
U IpyTHE)




3.6

ChopmupoBaHHOCTh YMEHWH COOIOATh TpaBUia HSKOJIOTUYECKH IEIeCO00pa3sHOTo
MOBE/ICHUS B OBITY M TPYAOBOH JEATENHHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBHI U
OKpy’Karollle MpUpPOAHON cpelibl, OCO3HABaTh OIMACHOCTh BO3JIEUCTBUS Ha YKHBbHIE
OpraHU3MBI OTPEJCICHHBIX OPTaHUYECKUX BELIECTB, MOHKMMas cMbIca mokazatens [1JIK
(mpenenp HO  JAONMYCTUMOW — KOHIIGHTPANMW), TOSACHATH HA MpPUMEpax  CHOCOOBI
YMEHBIIIEHUS U MPEIOTBPAIICHHAS X BPETHOTO BO3ICHCTBIS Ha OPTaHU3M YEJIOBEKa

ITpoBepsiemble aneMeHThI coaepxkanus (10 kacc)

Kon

HpOBepHeMLII‘/'I SJICMCHT COACPIKaHUA

TCOpCTI/IqCCKI/Ie OCHOBBI OpFaHH'-ICCKOP'I XUMHH

11

[Ipenmer opraHnyecKoil XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B I1OJIyYEHUH HOBBIX
BELIECTB M MaTepuajioB. Teopus cTpoeHus opraHuyeckux coenuHeHuit A.M. Bytneposa, ee
OCHOBHBIE TIOJIOXKEHHUS

1.2

CtpykTypHBIe (POpPMYIIBI OpraHUYecKUX BeulecTB. ['oMonorus, n3oMepus. XMMHUIeCKasl CBS3b B
OpraHWYeCKUX COCIMHEHUAX - OJUHApHble M KpaTHbele cBsA3HM. llpencraBineHue o
KJ1accu(UKaIMY OPraHUYECKHUX BELIECTB

1.3

HomeHnknarypa opraHuyeckux COeIWHEHHUH (cHCTeMaTHyecKas) W TpUBHAJbHBIE Ha3BaHUS
BaKHEHIINX MPEICTaBUTENCH KJIaCCOB OPraHMYECKUX BELIECTB

YrieBoxopozs!

2.1

AJIKaHBI: COCTaB M CTpPOEHHME, TOMOJIOTWYECKHM psana. MeTraH W 3TaH - HpocTelive
MpeCTaBUTENN alKaHOB: (PM3MYECKHMEe M XUMHYECKHE CBOMCTBA (peakiuM 3aMelIeHUs |
TOpEHUs ), HAXOXKIEHHE B IPUPO/JIE, OTYUYCHUE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTpPOEHHE, TOMOJIOTHUECKHUH psiA. OTHIEH W TPOIMWIEH - MPOCTEUIIHe
MPENCTaBUTENN AJKEHOB: (U3MYECKHE W XUMHUYECKHE CBOWCTBAa (pEeakLUWH THIPUPOBAHMS,
raJIor€HUPOBAHUS, THAPATALNHU, OKUCICHNUS U TIOTMMEPH3aIiH ), TOJTy4YeHHE U IPUMEHEHNE

2.3

Anxanawensl: OyraameH-1,3 w MetwnOyraaweH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
cBolcTBA (peakius noaumMepu3aiun). [loayueHue CHHTETHYECKOT0 KaydyKa 1 PEe3UHBI

24

AJKHMHBL: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUH psAl. ALIETHIIEH - MPOCTEHIINI
MpeJCTaBUTENh aJKUHOB: COCTaB, CTPOCHHE, (PU3MUYECKHEe M XMMUYECKHE CBOHCTBA (peaKiuu
TUAPUPOBAHUS, TAIOTEHUPOBAHNA, THIPATAIINH, TOPEHNUS ), TOTyYEeHUE U IPUMEHEHUE

2.5

Apensl. benzon: cocrtaB, cTpoeHue, GU3WYECKHME W XWMHUYECKHE CBOWCTBA (peakiiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHHWSA), TOJYUYCHHE W TNpPUMEHEHHe. Todyois: cocTaB, CTpOEHHE,
(m3nYecKue U XMMHUYECKUE CBOHCTBA (PEaKIMK TaJIOTCHUPOBAHKS U HUTPOBAHUS), TOJTYICHUE
U npuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeThueckas CBsI3b MEXKIY YIIE€BOAOPOJAMH,
MIpUHAIJIC)KAIIUMU K Pa3JIMYHbIM KiIacCaM

2.6

[Ipupoansie ucTouHMKH yrieBoaopooB. [Ipupoanslii ra3 u nomnytHele HedTsHbIE Ta3bl. HedTh
u ee npoucxoxiaeHue. CriocoObl mepepaboTKu He(dTH: MEperoHKa, KPeKWHT (TepMHUYECKH,
KaTaIUTHYeCKHii), mnuponu3. llpogykTel mepepaboTkd He()TH, HX TNpPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroJib ¥ MPOAYKTHI €ro epepaboTKu

KHCﬂopo;[coz[epmamHe OpPraHn4eCKUC COCAMHCHUA

3.1

[IpenesnbHbIe OHOATOMHBIC CITUPTHI. METaHOJI U 3TaHOJI: CTPOCHHUE, (PU3UUESCKHE U XUMUYECKHE
CBOWCTBa (pPeaKIMK ¢ aKTHMBHBEIMH METaJIaMH, TaJOreHOBOJIOPOIaMHU, TOPEHUE), IPUMEHEHHUE.
Bonopoansie cBsIi3u MexAy MOJEKYJIaMU CIUPTOB. JleficTBUE METaHOIa U 3TaHOJIa HA OPTaHU3M
yenoBeka. MHOTOaTOMHBIE CIUPTHI. DTWICHIVIMKOND W TIUIEPUH: CTpOoeHHE, (hH3uyYecKue U
XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMH METaJUITaM{, KadeCTBEHHAs PEaKIus




Ha MHOIoaTOMHBIC CHI/IpTBI). HCﬁCTBHC Ha OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie TIMOcepuHa U
OTHJICHIJTINKOJIA

3.2

deHon: CTpoeHHE MOJCKYIbI, (pU3MUEecCKne W XUMUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHOIa.
[Ipumenenne dheHona

3.3

Anbaerunbl U KeTOHbl. DopMalibJiern], aneTalbIerull; CTPOCHNUE, GU3NICCKUE U XUMHUYCCKHE
CBOMCTBa (peakuny OKWCICHHS W BOCCTAHOBIICHUS, KaueCTBEHHBIE PEaKINH), MOJydeHHE U
MIPUMEHEHHUE

3.4

OnHOOCHOBHBIE TIpefieNibHBIe KapOOHOBBIE KHCIOTHL. MypaBpUHas W YKCYCHAas KHCIOTHI:
cTpoeHHe, (DM3MYECKHE W XUMUYCCKHE CBOWCTBAa (CBOKMCTBA, OOmMe IS Kiacca KHCIOT,
peakius 3tepudUKanum), NoaydeHne U npuMeHeHue. CTeaprHOBas U OJICMHOBAS KHCIIOTHI KaK
MPEICTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. MBLIa KaK COJIM BHICIIUX KapOOHOBBIX KHUCIIOT,
HX MOIOIIee JCHCTBUE

3.5

Crnoxxable 2(UPHI KaK MPON3BOAHBIC KAPOOHOBBIX KHCIOT. ['MaApom3 CIOXHBIX 3(hHUpoB. JKUpEHL.
I'mpponus sxupos. [IpuMenenne xupoB. buonoruueckas poib )KUPOB

3.6

YrneBonabl: cocTaB, Kiaccu(uKanms yrieBoJoB (MOHO-, IHW- W ToiMcaxapuabl). [rokos3a -
MPOCTEHIINH MOHOCaxXapui: OCOOCHHOCTH CTPOCHMS MOJIEKYJbI, (U3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcuaoM menu (II), okucineHne aMMUA4YHBIM PacTBOPOM
okcuga cepebpa (I), BoccraHoBieHHe, OpOXKEHHE TIIOKO3bl), HAXOXKACHHUE B TPHPOJE,
MIpUMEeHeHue, Ononormueckas pois. Porocunres. Opykro3a kKak m3oMep TIoKo3bl. Kpaxman u
LEJUTE0NIO3a KaK MpHUpoAHble monuMepsl. CTpoeHHe KpaxMasa M LesuTono3sl. dusndeckue u
XMMHUYECKHE CBOICTBA KpaxMaina (THAPONIN3, KaueCTBEHHAs PEaKIUs C HOJIOM)

A3oTcozepIKaIiue OpraHuueCKue COSTMHECHIS

4.1

AMUWHOKHUCIIOTH Kak aM(OoTepHbIe OpraHuyeckue coeanHeHus. Du3mueckne M XUMUYECKHE
CBOICTBAa aMUHOKHCIOT (HAa TpUMEpe DIHIHHA). buonormdyeckoe 3HAYCHHE AMHHOKHCIIOT.
IlenTuael

4.2

benkn kak mnpupoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPYKTypa OeikoB. XHMMHYECKHE CBOMCTBa OCJIKOB: THAPOIN3, JCHATYpAIHs,
Ka4yeCTBEHHbIE PEaKLNHU Ha OCIKH

BricokoMonekynsapHble COeAMHEHUS

5.1

OCHOBHBIC TIOHSTHSI XWMHU BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MMOJMMEPHU3AINH, CPeaHsIs MoJeKyispHas macca. OCHOBHEIE
METO/JTbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSAMHEHUH - TOTUMEPHU3alvs U MOJMKOHACHCAITUS

5.2

3KCHepI/IMeHTaIIBHBIe METOAbI H3YUCHHA BCHICCTB U HUX HpeBpameHI/Iﬁ: O3HAaKOMJICHHE C
06pa3uaMH NpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, Kay4dyKOB. HOHy‘{eHI/IG
CHUHTCTUYCCKOI'O KayuyKa U pC3UHbI

[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHOU porpammel (11 kmacc)

Kon

[IpoBepsiemble peAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHON 00Pa30BaTEIbHOM

MIPpOBEPACMOI0 nporpaMMsbl CpECAHETO 06]].161"0 06pa30BaHI/I$I

pe3ynbTaTa

1

TCOpCTI/I‘ICCKHe OCHOBBI XUMHH

11

Brnangenue cucteMod XUMHUYECKMX 3HAHUM, KOTOpass BKIIOYAET: OCHOBOIIOJAraroliue
MOHATHS (XUMHYCCKHU DJIEMEHT, aTOM, DJJIEKTpOHHAas o0ojo4yka aroma, s-, p-, d-
SJIEKTPOHHBIE opouTtanu aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIATEILHOCT, CTECIICHh OKHUCIICHHS, XUMWYECKas CBSI3b, MOJb, MOJISIpHAs




Macca, MOJIAPHBIA O0BEM, KPHCTALTUYECKAs PEMIETKa, THUIbl XUMUYCCKUX pPEaKIui
(OKHCTUTENTFHO-BOCCTAHOBUTEbHBIE, 9K30- WM JHIOTEPMHYECKHE, PEaKIMH HOHHOTO
oOMeHa), pacTBOp, DIIEKTPOJIHTHI, HEDIEKTPOIHUTHI, DICKTPOIUTHIECKAS AMCCOIHMAIINS,
OKUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHYECKOH  peakIuh, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPHUS  DIICKTPOJIUTUYCCKOW  JTUCCOIUAIIVIH,
[Tepnonnueckmii 3akon /.M. MenneneeBa, 3aK0H COXpPaHSHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHI S3bIK XHMHUH, (DaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBax, COCTaBe,
MOJIyYeHUN M OE30MaCHOM HCIIOJIb30BAaHUM BAYKHEHITUX HEOPTaHWYECKHX BEIESCTB B
OBITY ¥ IPAKTUYECKON JEATEITHPHOCTH YeIOBEKa

1.2

ChopMHpOBaHHOCTh yMEHUW BBISBIATh XapaKTepHbIC NPH3HAKK W B3aUMOCBS3b
V3YYEeHHBIX TOHSATHH, TPUMEHSATh COOTBETCTBYIOIINE ITOHSATH MIPH OMHCAHUN CTPOCHUS
U CBOWCTB HEOPTraHWYECKHUX BEIIECTB W WX MPEBPAIICHHUH, BBISABIATh B3aHMOCBS3h
XUMUYECKUX 3HAHUN C MOHATHSIMHU U MPEACTABICHUAMH JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB

1.3

Brnanenne ocCHOBHBIMH METOJaMH HAYYHOTO IMO3HAHHUS BEIISCTB M XUMHUYECKHX SBICHUH
(mabiromeHne, U3MepeHNe, IKCIEPUMEHT, MOJISITHPOBAHIE)

14

ChopMHpOBaHHOCTh YMEHHH OIpPENEeNSITh BAJCHTHOCTh M CTCICHb OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB B COCJMHCHUSAX PA3IMYHOTO COCTABA, BHJ[ XMMHUYECKOW CBSI3H
(koBaJIeHTHas, WOHHAs, METAJUINYeCKas, BOJOPOJAHAs) B COCHUHCHUSX, THII
KPUCTAJUTMYCCKON PEIIeTKH KOHKPETHOTO BEIECTBa (aTOMHAs, MOJICKYJIIPHAs, UOHHAS,
METaJUTYeCcKast)

15

ChopMHupOBaHHOCTh YMEHHUI OINpEAesaTh XapakTep CpeAbl B BOJIHBIX PacTBOpPax
HEOPraHWYECKUX COECTMHEHUI

1.6

ChopMUpPOBaHHOCTh YMEHHUS KIACCU(PHUINPOBATh XUMUUECKUE PEAKIMU IO PA3ITUUHBIM
MpHU3HaKaM (YHCITy M COCTaBy peardpylolInX BEHIECTB, TEIUIOBOMY 3ddekty peakium,
W3MECHEHHIO CTENeHEeH OKHCIIEHHs JJIEMEHTOB, OOpaTUMOCTH pEAKIHH, YYaCTHIO
KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCTH YMEHHH COCTaBIISITH YPAaBHEHHMS PEaKUMH pa3IMYHBIX THUIIOB,
MOJTHBIE M COKPAIICHHBIC YPaBHEHUS peakiuii HOHHOTO OOMEHa, yYUThIBast yCIOBUS, IPH
KOTOPBIX 3TH peaKIUy UAYT J0 KOHIA

18

ChopMHpOBaHHOCTh YMEHHI TMPOBOJAUTH PEAKIIMU, MOATBEPKIAIONINE KaueCTBCHHBIN
COCTaB Pa3jIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM ITYyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH YMEHHI pacKkpeIBaTh CYIIIHOCTh OKHUCIJIUTEIIbHO-
BOCCTAaHOBHUTEIILHBIX PEAKIMi TOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OanaHca THX
peakiuit

1.10

ChopMupoBaHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOH peakiuu
OT Pa3INYHBIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH YMEHUH OOBSICHATDH XapaKTep CMEIICHNUSI XMMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (mpuHuui Jle Llatense)

061.1.[3}1 1 HECOpPraHUYCCKasaA XUMUA
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ChopmupoBaHHOCTh YMEHHH packpbiBaTh cMbici [lepuoguueckoro 3akona JI.H.
MenzeneeBa ¥ JEMOHCTPUPOBATh €ro CHUCTEMATHU3HUPYIONIYH0, OOBSICHUTENBHYIO W
MPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMHupOBaHHOCTh YMEHUH XapaKTEpPH30BaTh 3JCKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX d3JIeMeHTOB 1 - 4 mepuomoB Illepmomndeckoil CHCTEMBl XHMHYECKHX
anementoB J[.M. MeHaeneeBa, UCIIONB3yS TOHATHA "S-, P-, d-21eKTpoHHBIE OpOUTAIH",
"SHEpreTHYeCKUe ypOBHHU", OOBSACHATH 3aKOHOMEPHOCTHM W3MCHEHHUS CBOWCTB




XUMUYECKUX 3JIEMEHTOB M UX COCIMHEHUH Mo mepuojaM u rpynnam llepuoanueckoi
CHCTEMBI XUMUYECKUX deMeHToB J[.J1. MenneneeBa

2.3

ChopMHupOBaHHOCTh yMEHUH XapaKTepU30BaTh (OMUCHIBATH) OONIUE XUMHUYECKUC
CBOMCTBa  HEOPraHWYECKMX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,  IOATBEPIKIATh
CYIIECTBOBAaHHWE TEHETUYECKOW CBS3M MEXAY HEOPTraHWYECKUMH BEIIeCTBAMH C
MOMOIIIBbIO YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUI

2.4

ChopMUpPOBaHHOCTh YMEHUI yCTAaHABIUBATH TPUHAUICKHOCTh HEOPTAHUYCCKUX
BEIIECTB M0 HUX COCTAaBY K OIPEIEICHHOMY Kiaccy (Tpymie) COeAMHEHUH (IPOCThIe
BEIIECTBA - METAUIBl M HEMETAJIbl, OKCHUBI, OCHOBAHUs, KHUCIOTHI, aM(OTepHBIC
TUAPOKCHIIBI, COJTH)

2.5

ChopMupoBaHHOCTh YMEHUN HCIIOJIB30BATh XHMHUYECKYIO CUMBOIIMKY JIJISI COCTABIICHUS
(dopMynm BemecTB HW  ypaBHEHWH XHMHUYECKHUX PEaKIUi, CHCTEMATHYECKYIO
Homenkiarypy (IUPAC) u TpuBMaibHBIC Ha3BaHUS OTHCIBHBIX HEOPraHUYCCKUX
BemlecTB (yrapHbIi Ta3, YIJIEKUCIBIA Ta3, aMMHaK, TalleHas W3BECTh, HETalllCHas
W3BECTb, TUTHEBAS COJA, IUPHUT U APYTHE)

2.6

CthopMUpOBaHHOCTh yMEHHMH XapaKTepu3oBaTh (OMUCHIBATH) OOILIME XUMHUYECKHE
CBOMCTBa  HEOPraHWYECKMX  BEHIECTB  pa3IM4YHBIX  KJIAcCOB,  MOATBEPXKIATh
CYIIECTBOBAHWE TEHETUYECKOM CBA3M MEXKAY HEOPraHWYECKUMH BEIECTBAMH C
MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUI

2.7

ChopMUpOBaHHOCTh YMEHUH IIAHUPOBATh U BBIIOJIHATH XMMHYECKUH 3KCIIEPUMEHT
(paznoxeHue Nnepokcuja BOAOPOAA B IPUCYTCTBUU KaTaaU3aTopa, OIPEAEIECHUE CPEIbl
PacTBOPOB BEIIECTB C MOMOILIBIO YHHUBEPCAIBHOIO HMHIMKATOPA, BIMSHUE DPa3IHMYHBIX
(haKkTOpOB Ha CKOPOCTh XUMHUYIECKOH PeaKkyy, peakud HOHHOTO 0OMEHa, Ka4eCTBEHHBIC
peaknuy Ha cynbgar-, KapOoHAT- ¥ XJIOPUI-aHHOHBI, HA KaTHOH aMMOHHS, PEIICHHUE
3KCIIEpUMEHTANBHBIX 3a/1a4 Mo TemMaMm "Metaisl" U "Hemerannsl") B COOTBETCTBUM C
[paBWIAMU TEXHUKU O€30MacHOCTH HpU OOpallleHHH C BEIECTBAMHU M JIA0OPAaTOPHBIM
00OpyZOBaHWEM; MPEJCTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIEepHUMEHTa B Qopme
3aIllUCH YPaBHEHWH COOTBETCTBYIOIIMX peakIHMid U (GOPMYITUPOBATH BHIBOABI HA OCHOBE
3THX Pe3yIbTaTOB

2.8

ChopmupoBaHHOCTh YMEHHI COOJIIOAATH MTPAaBHJIa MOJB30BAHUS XUMHYECKOM MTOCYI0H U
abopaTOpHEIM O00OpYZOBaHUEM, a TaKXKe IMpaBWia OOpamleHUs C BeNIeCTBAMH B
COOTBETCTBHH C MHCTPYKIIMSMU TIO BHITIOJTHEHUIO JT1A00PATOPHBIX XUMHUYECKHUX OTBITOB

29

ChopMUpOBaHHOCTh YMEHHUM XapaKTepH30BaThb XMMHUYECKHE MPOILECCHI, JIeXKallue B
OCHOBE MPOMBIIUIEHHOTO TONY4YE€HHS CEpHONM KHCIOTBI, aMMHaka, a TakKke
c(OPMHPOBAHHOCTD TPEICTABICHHH 00 OOLIMX HAYYHBIX MPUHIMIAX U IKOJIOTHUECKUX
podiaeMax XMMUYECKOro MPOU3BOACTBA

XUMHUA U )KU3HB. PacueTsl

3.1

CdopmupoBaHHOCTH MpeACTaBICHUN 0 XUMUYECKOH COCTABJISIIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIM XMMHUHU B TIO3HAHUM SBJICHUH TPUPOIEI, B
(hopMUPOBaHWYU MBIIIICHUS U KYJIbTYPHI JIMYHOCTH, €€ (PYHKIIMOHAIHLHOW TPAaMOTHOCTH,
HEOOXOUMON IS PeIIeHHs] MPAKTHYECKUX 3aj]ad M DIKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIEHUS K CBOEMY 3I0POBBIO U IIPUPOJTHOHN Cperie

3.2

ChopMHupOBaHHOCTh YMEHUH KPUTHYECKH aHATU3UPOBATH XUMHUYECKYI0 HH(OPMAITHIO,
[OJIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CPEJICTBA MacCOBOM KOMMYHHUKAI[UH, CETh
WHTepHET U MpyTHe)

3.3

ChopmupoBaHHOCTh YMEHHH COOJIIOAATh NpaBUIa SKOJIOTHYECKH I1IE]IeCO00Pa3HOIo
MOBE/ICHUS B OBITY M TPYAOBOH NEATENHHOCTH B IETSX COXPAHEHHUSI CBOETO 37I0POBHI U
OKpY>Karolel MpUpoaHON CpeIbl

3.4

Oco3HaBaTh OMACHOCTH BO3JEUCTBHUS Ha >KUBBHIC OpraHusMbl ONPCACIICHHBIX BEIICCTB,




moHuMasi cMbicn mokasatens [1JIK, moscHATh Ha mpuMepax crnocoObl YMEHBIIICHUS U
MIPEAOTBPAIICHUS MX BPEIHOTO BO3JACHCTBHUS HA OPTaHNU3M YEJIOBEKa

35

ChopMHpOBaHHOCTh YMEHHM NPOBOJUTH BBIYUCIICHUS C HWCIOJIH30BAaHUEM ITOHSITHS
""MaccoBas J0JIs BEIIECTBAa B pacTBOpe", 0OBEMHBIX OTHOIICHUH T'a30B MPH XUMHUICCKUX
peaKIMsax, MacChl BEIIeCTBa WM 00beMa ra3oB 10 M3BECTHOMY KOJIHYECTBY BEIICCTBA,
Macce WM 00beMy OJHOTO U3 YyYacCTBYIONIMX B PEAKIMH BEIICCTB, TEIUIOBOTO 3 ¢eKTa
pEaKIuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl BEIECTB, IPEBPAICHUS U COXPAHCHHUS
SHEpPTUU

[IpoBepsiembie emMeHThI coaepskanust (11 kmacc)

Kon

IIpoBepsiemMblil 37IEMEHT COJIEpIKAHUS

TCOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

11

Xumudeckuii  dmeMeHT. AtoM. Snpo aroma, W30TONBL.  JJEKTpPOHHAs  000JI0YKa.
DHepreTuvecKre YpoBHH, NOAYPOBHH. ATOMHBIC OpOUTaNy, s-, P-, d-31eMeHTsl. OCOOCHHOCTH
pacnpeneseHus MEKTPOHOB IO OpOUTANISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
OneKkTpoHHast KOH(UTYpaLHst aTOMOB

12

[Tepunonnueckuii 3akoH u Ilepuoguueckas cucreMa xuMudeckux snemeHToB .M. Menneneesa.
Ces3p nmepuoauueckoro 3akoHa u Ilepuonmyeckoil cucTeMbl XMMHUYECKUX 3ieMeHToB [I.U.
MenpeneeBa ¢ COBPEeMEHHON TEOPHUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUUYECKHUX JJIEMCHTOB U 06pa3yeMblx UMH TPOCThIX M CJIOKHBIX BCHICCTB IIO rpynmnamM M
nepuojaM. 3HaueHHE MEPUOJUUECKOT0 3aKOHA B Pa3BUTUH HAYKH

1.3

Crpoenue BemiecTBa. XUMUUecKas CBA3b. Buabl xuMudeckon cBsi3u (KOBaJIGHTHAsI HEMOJspHAs
U TOJIpHAs, HOHHAs, MeTaJundecKasi). VIOHbI: KaTHOHBI M aHUOHBI. MeXaHU3Mbl 00pa30BaHus
KOBQJICHTHOW XMMHUYECKOH CBsI3U (0OMEHHBIH U JOHOPHO-aKIIENTOPHBII). BogopoaHast cBs3b

14

BaneHTHOCTS. SHGKTpOOTpHHaTGHLHOCTB. CrereHb OKUCICHUS

15

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa
BelIeCTBA. THNBl KPUCTAIUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEHIECTB OT THUIA
KpUCTaJUIMUECKON pemeTkd. IToHsTue o nucnepcHeIXx cuctemax. VICTUHHBIE M KOJUIOUIHBIE
pacTBOpBL. MaccoBasi 10JIs1 BEIIECTBA B PACTBOPE

1.6

Knaccudukanus Heoprannieckux coeinHeHnin. HoMeHkIaTypa HeopraHMuecKiX BEIecTB

1.7

Xumudeckast peaknus. Kiaccupukanus XWMUYECKHX pEakIUii B HEOpPraHWYecKod u
OpraHUYeCKOW XUMHUH. 3aKOH COXPaHEHHUS MAcChl BEUIECTB, 3aKOH COXPAHEHHs U MPEBpaIIECHUs
SHEPTHUH MIPH XUMHYECKUX PEAKIHIX

1.8

CKOpOCTh peakiiniy, ee 3aBUCUMOCTb OT PAa3INIHBIX (DAaKTOPOB

1.9

OOpatumble peakiuu. XHMHUYECKOoe paBHOBecne. DakTOphl, BIHUSIONME HA COCTOSIHHC
xuMuueckoro paBHosecus. [Ipunnun Jle [laTense

1.10

OnexTponutuieckass nauccouuanus. CuibHble UM cla0ble 3IeKTpoiauThl. Cpema BOJHBIX
pacTBOPOB BEIIECTB: KUCIIast, HEUTpalIbHAs, IeI0YHast. Peakiinn noHHOT0 0OMeHa

1.11

OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHEIC pcakuumn

Heopranuueckas xumus

2.1

Hemeramnbl. Tlonoxkenue HemetamioB B Ileproinueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKUE CBOWCTBA HEMETAILIOB.
AnnoTponusi HeMeTaIIOB (Ha MpUMepe KUCIIOpoia, cepsl, pocdopa u yriiepoaa)




2.2 XUMHUYECKUE CBOMCTBAa BAXKHEHIIIMX HEMETAIUIOB (TaJIOTEHOB, CEPhI, a30Ta, (hocdopa, yriepoaa
U KpEeMHHUS) W WX COCOUHEHHH (OKCHIOB, KHCIOPOICOAEPIKAIINX KHCIOT, BOJOPOIHBIX
coenuHEeHHH). [[puMeHeHIE BAXKHEHIITUX HEMETAIIJIOB U UX COSTUHEHUI
2.3 Mertamnel. [lonoxenue metaiuioB B Ilepuonuueckoit cucreme XMMHYecKUx siaeMeHtoB 1.
MenneneeBa. OCOOCHHOCTH CTPOSHHUS JIIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauroB. Oomme
(u3nyeckue cBoiictBa MeTauioB. CIUIaBbl METALIOB. DJICKTPOXUMHUYCCKHNA PSJl HAIPSDKCHUH
METaJUIOB
2.4 XUMHUYECKUE CBOMCTBA BAXKHEHUIIUX METAJUIOB (HATPHUN, KWW, KAJIBIUN, MarHUN, aJTFOMUAHUMH,
LIMHK, XPpOM, JKeJlie30, MeAb) W uX coequHeHuid. OOIIMe CrocoObl TMOTYYCHHS METAJLIOB.
[Ipumenenne MeTaioB B OBITY M TEXHUKE
2.5 I'eneTnueckas CBs3b HEOPTAaHUYECKUX BEIIECTB, MPUHAICKAITNX K PA3IMYHBIM KJIaccam
3 Xumus u )KU3Hb
3.1 Ponp xuMum B 00€CIEYeHHH SKOJOTHYECKOW, DHEPreTHYECKOW W THIIEBOW O€30macHOCTH,
pasBuTHN MeAuIUHBL. [loOHATHE O HAyYHBIX METOJaX IIO3HAHUS BEIIECTB M XHUMUYCCKHUX
peakiuit
3.2 [IpencraBienus: 06 OOLIMX HAayYHBIX MPUHIMIAX MPOMBIIIICHHOTO IOJYyYEHHS Ba)KHEHIINX
BemecTB. YeIOBEeK B MHpPE BEIISCTB M MATEPHAJOB: BaKHEHINIME CTPOWTEIbHBIE MATEPHAIIBI,
KOHCTPYKITMOHHBIE MAaTEpHalbl, KPAaCKH, CTEKJIO, KepaMmHKa, MaTepHallbl IS JIIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPraHUICCKHE U MUHEPAILHBIC yI00PSHHUSI
3.3 XUMUS ¥ 3I0pOBBE YEIOBEKA: MPABHIIA MCIIONIB30BAHMUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuiia
0€3011acHOr0 UCIIOIL30BaHMS MTPEMAPaTOB OBITOBON XUMHHU B ITOBCEIHEBHOM KU3HU
IIpoBepsiembie Ha EI'D no xumum Tpe0oBaHusi K pe3yibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeJbHON MPOrpaMMBbI CpeIHero 0011ero 00pa3oBaHusi
Kon .
IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHUSI OCHOBHOM
NMpoBePsIEMOT0 .
ponep 00pa3oBaTeJbHON MPOrpaMMBbI CpeHero 0011ero 00pa3oBaHusi
TpeboBaHMS

Brnanenue cucremMoil XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

OCHOBOIIOJIAraloIHe MOHATUS (XUMHYECKHUNA 3JIEMEHT, aTOM, H30TOIIbI, HJIEKTPOHHAS
obonmoyka aroma, S-, p-, O-dMeKTPOHHBIE OpOWTAIM aTOMOB, OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUE aToma, WIOH, MOJIEKYJIa, BaJICHTHOCT,
3NIEKTPOOTPULATENIBHOCT, CTENEHb OKHCICHHS, XUMHUYECKas CBA3b (G- M T-CBS3b,
KpaTHBIE CBSI3M), TMOpUAM3AIHS aTOMHBIX OpOMTalel, KpUCTaNInYecKas pemeTka,
MOJIb, MOJISIpHasi Macca, MOJSIPHBIH 00BEM, MOJSIpHAas KOHLEHTpAlMs, PacTBOPHI
(MCTUHHBIE, IUCIEPCHBIE CHCTEMBI), KPUCTAUIOTHIPATHI, YIJIEPOAHBIA CKEJET,
(yHKIMOHANBHAS TPYIA, pajJuKal, U30MEpbl, CTPYKTypHas Qopmylia, H30MEpus
(cTpykTypHas, reomerpuueckas (UMC-, TPAHCU30MEPHs), TOMOJIOTUYECKUH psil,
TOMOJIOTH,  YTJIEBOJOPOMABI, KHCIOPOJ- H  a30TCOJiepXallie  COCIMHEHHUS,
OMOJIOTUYECKH aKTHBHBIE BEIIECTBA (YTIIEBOJIBI, JKHUPBI, OCJIKK), MOHOMED, ITOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISPHBIE COCIMHEHHS, KPEKHUHT, PHU(QOPMHUHT,
TUMBl XUMHYECKHX peakiui (OKUCIUTEIbHO-BOCCTAHOBUTENLHBIE, JK30- U
SHIOTEPMUYECKHE, PEAKIIMH HOHHOTO 0OMEHa, TOMO- U T€TepOreHHbIe, OOpaTHMBbIC
U HeoOpaTHMBIE), PacTBOP, 3JIEKTPOIMUTHI, HEIIEKTPOIMUTHI, 3IIEKTPOIUTHUYECKAs

aucconuranua, CTCNCHb AUCCOLUALIMH, OKUCIUTCIIb, BOCCTAHOBUTCIIb, 3JICKTPOJIN3,




CKOpPOCThb XHUMUYCCKOU pcakunu, XUMHNYICCKOC paBHOBeCI/IC)

1.2

1.3
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2.2

TEOPHH W 3aKOHBI (TCOPHS XMMHYECKOTO CTPOCHHS OpraHmueckmx BemecTB A.M.
Bytneposa, Teopus 31eKTpoauTHIECKOU nucconuanuu, [lepuonnueckuii 3akoH . 1.
MeHnpeneeBa, 3aKOH COXPAHEHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYSCKUHN SI3BIK
XUMHH, MEPOBO33PEHYECKIE 3HAHIS, JIE)KAIHE B OCHOBE TIOHUMAHHS IPUIHHHOCTH
U CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, COBPEMEHHBIC MPEACTABICHUSI O CTPOCHHUH
BEIIECTBA HA aTOMHOM, MOJICKYJIIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX

nNpEaACTaBICHUA O MCXaHH3MaX XHUMHYCCKHX peaKHI/Iﬁ, TEPMOINMHAMUYCCKUX H
KHHCTUYCCKUX 3aKOHOMCPHOCTAX HX MNPOTCKAaHUA, O XHMHUYCCKOM pPABHOBECHU,
OUCTIEPCHBIX CUCTEMAaX

(bakToOTHYECKNE CBENIEHHUSI O CBOWCTBAX, COCTaBe, MOJMYYCHHH W Oe30MacHOM
HCIIOJIb30BAaHUH BXKHEHIIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTHUYECKOH e TeIbHOCTH YeJI0BeKa

oOmye Hay4YHble TIPUHIMIB XMMHYECKOTO MPOW3BOACTBA (Ha NpHMepe
MIPOM3BOJICTBA CEPHON KHCIOTHI, aMMHUaKa, METaHOJa, mepepaboTKu HedTH)

ChopMHupOBaHHOCTh YMEHUHN BBISBIISTS:

XapakTepHble TPHU3HAKA M B3aUMOCBA3b H3YyUYCHHBIX [OHITUH, NPUMEHSThH
COOTBETCTBYIOIIHE MOHATHUS MPU OMMCAHUU CTPOSHHS U CBOWCTB HEOPTaHUYECKUX U
OPTraHMYECKHUX BELIECTB U UX MPEBPALCHUI

B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TOHATHSIMU M TPEACTABICHUSIMH JIPYTHX
mpeaMeToB JUisi 0oJiee OCO3HAHHOTO TOHUMAaHUS ¥ OOBSICHEHHS CYIIHOCTH
MaTepHUaIbHOTO €NHCTBA MHUPa

ChopMHupOBaHHOCTh YMEHHS UCIIOIb30BaTh:

3.1

HAUMEHOBAHUSI XMMHUUYECKUX COEJUHEHHUN MEXTyHApOJHOI0 COH3a TEOPETUUECKOMN
U MPUKIAJHON XUMUM W TPUBUAJIBHBIE HA3BaHUS BEILECTB, OTHOCSIIMXCA K
HW3YyYECHHBIM KJIacCaM OPraHWYECKUX U HEOPTaHUYECKUX COEUHEHUN

3.2

4.1

4.2

XMUMHYECKYI0 CHUMBOJIMKY JUI COCTaBJieHUS (OPMYJT HEOPraHWYECKUX BEIIECTB,
MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAINEHHBIX W CKEJCTHBIX)
(hopMysT OpraHIYECKIX BEIIECTB

ChopMUpOBaHHOCTH YMEHUS KJIaCCU()UITPOBATE:

HCOPraHn4eCKUEC BCIHICCTBA, CAMOCTOATCILHO BLI6I/IpaTB OCHOBAaHUA W KPpUTCPHUU IJIA
K.]'IaCCI/I(iJI/IKaIII/II/I N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

OpPraHn4CCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHUA W KpUTCpUH I
KJ'IaCCI/I(l)I/IKaL[I/II/I H3Yyd1aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3IWYHBIM TPH3HAKaM (YUCIy M COCTaBY pPEardupyroliuX BeIIeCTB, TEIIOBOMY
aQdexTy peakuuy, H3MEHEHHMIO CTEHEHEH OKHCIECHHUsS 3JIEMEHTOB, O00OpaTUMOCTU
peaKiyy, y4acTHIO KaTajau3aTopa)

ChopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BATh JIIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YXIEHHOM COCTOSIHMM) W MOHOB XMMUYECKUX 3JIeMEeHTOB 1 — 4




nepuonoB Ilepuommyeckoit cucrembl JI.M. MeHneneeBa M HX BaJCHTHBIC
BO3MOXKHOCTH, HCIIONB3ysS IOHATHSA S-, p-, O-2JEKTpOHHBIE  OpOUTANIH,
SHEPTEeTUYECKUEC YPOBHU

C(bOpMI/IpOBaHHOCTB YMCHUA O00BACHATE 3aKOHOMCPHOCTU HU3MCHCHHUA CBOMCTB

6
XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX MU COCTUHEHUI MO IEPUOJIaM U TPYyIIIamM
7 ChopMUpPOBAHHOCTh YMEHHSI COCTABIATh YPaBHEHHS XUMHUYECCKHX peEakiuid U
PacKphIBaTh UX CYITHOCTH:
71 OKHCIIMTEILHO-BOCCTAHOBUTEIBHEIX peakiui [IOCPEACTBOM COCTaBJICHHS
' AJICKTPOHHOTO OajaHca ATHX peaKiui
ypaBHEHUS pEaKIW{ pa3IMYHBIX THIIOB; IOJIHBIE W COKpAIEHHBIC YpPaBHCHHS
7.2 peaxIuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHSI, MIPH KOTOPBIX 3TH PEaAKIUH HIYT J0
KOHI[a
73 peakuui  THApOJNM3a,  PEeaKIUil  KOMIUIEKCOOOpa3oBaHUS  (Ha  IpUMepe
' TUJIPOKCOKOMILIICKCOB I[MHKA U aJTFOMHHUSI )
8 ChopMHpOBaHHOCTD YMEHUS TIOJITBEPIKAATD:
Ha KOHKPETHBIX MpPHMEpax XapaKTep 3aBUCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH
8.1 OpPraHUYECKUX COCTUHEHUIM OT KPAaTHOCTH W THIA KOBAJCHTHOW CB3M (G- W T-
' CBsI3M), B3aWMHOTO BJIMSIHMS aTOMOB M TIPYII aTOMOB B MOJICKYyJiaX, a TaKke OT
0COOCHHOCTEH peanu3aliy pa3IndHbIX MEXaHU3MOB MMPOTCKAHUS PEaKIUA
8.2 XapaKTepHbIC XUMHYECKHE CBOMCTBa BEILIECTB COOTBETCTBYIOIIUMH
' SKCIIEPUMEHTAMU M 3aIUCAMU YPAaBHCHUN XUMUYCCKUX PEAKITHIA
ChopMUPOBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTAB M BaXKHEWIHME CBOMCTBA
BEIIECTB, NPUHAMISKANIMX K ONpeAeNEHHBIM KilaccaM W TpyIaM COCIUHCHUN
9 (pocThie BeliecTBa, OKCUIBI, THIPOKCUIBI, COJIH; YTIICBOIOPOIbI, IPOCTHIC SPUPHI,
CIHPTHI, (EHOIBI, ABICTH/IbI, KETOHbI, KAPOOHOBBIC KHUCIIOTHI, CIOXHBIC 3(HPHI,
JKUPBI, YTIICBOJIbI, AaMUHbI, AMUHOKHCIIOTHI, OCIIKH)
10 ChopMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUYETHI MO XUMHUYESCKUM (opMynam u
YPaBHEHUSAM XUMHYCCKHUX PEAKIIUH C UCTONIb30BAHNEM (DU3NYCCKUX BEITUYHH:
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CJIH OJHO U3
10.1 HCXOJHBIX BEIIECTB JaHO B BHUJE pPacTBOpa C OMpENeNEHHOM MaccoBOM monei
PacTBOPEHHOTO BEIIECTBA U IaHO B U30BITKE (MMEET IPUMECH )
10.2 MacCcoBOH WK 00bEMHOMN J0JTH, BBIX0/1a TIPOTYKTa PEAKITHH
10.3 TETI0BOTO dpdeKTa peakunit
10.4 00BEMHBIX OTHOIIIEHUH Ia30B
105 10 HaXOXICHUIO0 XMMUYECKOH (hOpMYJIbl BELIECTBA
Brnagenune cuctemoll 3HaHWI O METOJAaX HAYYHOTO MO3HAHUS SBJICHHN MPHUPOJIEI,
11

HUCMOJIb3YCMbIX B CCTCCTBCHHLIX HAyKaX W YMCHHC MNPUMCHATL 3TU 3HAHUA IIPU
OKCIICPUMEHTAJIIBHOM HCCIICAOBAHUN BEIICCTB W IJIA OOBSICHEHUS XHMHYECKHX




SIBJICHUM, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUECKOU ACSATEIBHOCTH YEJIOBEKA U B
MOBCEIHEBHOM KU3HNA

12

CchopMupoBaHHOCT yMEHHSI TIPAMEHSTH (MCIONB30BaTh) 3HAHUS O COCTaBE H
CBOWCTBAaX BEIICCTB JJIS DKCICPHUMEHTAJIBHON IPOBEPKU TUIIOTE3 OTHOCUTEIHLHO
3aKOHOMEPHOCTEH MPOTEKaHHWs XUMUYECKHMX pEeakiuii W  MPOTHO3UPOBAHHS
BO3MOXHOCTEH MX OCYIIECTBICHHUS; CUCTEMHBIC XUMUYCCKUE 3HAHUS TS OOBSICHEHUS
YU TPOTHO3UPOBAHUS SBJICHUMN, HMMEIOIIMX CCTCCTBCHHOHAYUHYIO TIPUPONY; IS
MIPUHSTHUS TPAMOTHBIX PEIICHUH MPOOJIEM B CHTYAIIHSX, CBA3aHHBIX C XUMUEH

13

ChopMUpPOBaHHOCTh YMEHUS IIAHUPOBATh U TIPOBOJUTH XUMUYECKHUH IKCTIEPUMEHT
(moyyeHHe M WM3YYCHHE CBOMCTB HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB,
KaueCTBCHHbIC peaxuuu YIIIEBOJIOPOIOB pa3INYHbBIX KJIaccoB u
KHCJIOPOJICOJICPIKAIIMX OPraHMYECKUX BELISCTB, pEIICHHE HSKCICPUMEHTAIbHBIX
337a4 1O pACHO3HABAHUIO HEOPraHUYECKUX ¥ OPraHUYeCKUX BELIECTB) C
cOOJII0ZICHHEM TMPaBWI 0e30MacHOr0 OOpalleHUs] ¢ BEIIECTBAMU M J1a0OpaTOPHBIM
obopyznoBanuem; GOpMYIUPOBATh LETH UCCIIEAO0BAHMUS; IPEACTABIATE B Pa3IMYHON
bopme pe3ynbTaThl IKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh MX JOCTOBEPHOCTD

14

15

ChopMupoBaHHOCTh YMEHHUS OCYIICCTBIIATH IICJICHATIPABICHHBIN TOMCK XUMUYCCKOM
uHpOpMaLUKN B PA3IMYHBIX HUCTOYHMKAX (Hay4Has U y4eOHO-Hay4dHasl JUTEpaTypa,
cpeactBa MaccoBo uH(popmauuu, cerb VHTepHET u Opyrue), KPUTHYECKU
aHAJIM3UPOBATh XMMHUYECKYI0 MH(OpMaIHIo, rnepepadaThiBaTh ¢€ U HCIONb30BaTh B
COOTBETCTBHY C TTOCTABIEHHOHN y49eOHOM 3aaauei

ChopMuUpOBaHHOCTh yYMEHHsI TMPOTHO3UPOBATh, AHAJIU3UPOBATH U  OLICHUBATH
MHPOPMALIMIO C TO3UIMHA 3KOJIOTHUECKOW Oe30MacHOCTH TOCIICACTBUI OBITOBOW H
MTPOM3BOJICTBEHHOHN JIEATEIILHOCTH YeNIOBEKa, CBSI3AHHOHN C TMepepa0OTKOW BEIIECTB;
c(hOPMHUPOBAHHOCTh YMEHUH OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIC
OpraHu3Mbl ONpEAENEHHBIX BENIECTB, IMMOHWMAs CMBICH TOKa3aTeNs NpeaeIbHON
IlOHyCTHMOﬁ KOHICHTpAallu, W MOACHATb Ha IPUMEpaAxX CHOCOGBI YMCEHBUICHUA U
MPEAOTBPALIEHUS X BPEHOI0 BO3JACUCTBUS HA OPTaHU3M YEJIOBEKA

IlepedeHb 3JIeMEHTOB coiep:KaHMsA, IpoBepsieMbIx HA EI'D o xumun

Kon I[IpoBepsieMblii 31eMEHT COIEPKAHUSA
1 Teopernyeckre OCHOBBI XUMHH
Crpoenne Bemecta. CoBpeMeHHAss MOJICTIh CTPOCHHSI aToMa. Pacmipenenenre 3JIeKTpOHOB TI0
SHEpreTHYecKuM ypoBHAM. Kiaccudukamus Xumudeckux dneMeHToB. (OcoOeHHOCTH
11 CTPOCHHSI JHEPreTHYEeCKUX YpOBHe#H aromoB (S-, Pp-, d-anemenroB). OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aTOMOB. OIIEKTPOHHAs KOHQUrypamus aroma. BaiieHTHbIe
3JIEKTPOHBI
Ilepuonuueckas cucrema xumuueckux siemeHtoB .M. MennaeneeBa. dusnueckuii cMmbici
1.2 Ilepuonunueckoro 3axonHa .M. Menpeneera. IlpuumHBl UM 3aKOHOMEPHOCTH HU3MEHEHMUS

CBOICTB JJIEMEHTOB M WX COEAWHEHWH IO MEepHoAaM M TpyNIaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHUH, BBICHIUX OKCHUAOB U




TUIPOKCHUIOB

1.3 BaneHTHOCTB. DIEKTPOOTPHUIIATETLHOCTh. CTETICHh OKHCIICHUS
Bunbr xwummdeckoidl cBs3M  (KOBaJIEeHTHAs, HWOHHAs, MeETAJUIMYECKas, BOJOPOAHAs) U
14 MexaHM3Mbl €€  oOpasoBaHMs.  MeXMONEKyJIspHbIe  B3auMojeicTBus.  Bemectsa
' MOJIEKYJIIPHOTO W HEMOJEKYJISPHOTO CTPOCHHSA. THIBl KPHUCTAIUYECKHX PEMIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT THIA KPUCTALUTHICCKON PEIIETKH
15 Xumnyeckas peakius. Krnaccupukanus XMMUYECKHX peaklUii B HEOPraHUYECKOH U
' OpPTaHMYECKOW XMUMHH. 3aKOH COXPAaHEHHS MacChI BEIIECTB
1.6 CKOpOCTh peaKIny, € 3aBUCUMOCTH OT PAa3IMIHBIX (DaKTOPOB
1.7 TermoBbie 3PPEKTHI XUMHUUYSCKUX PEeaAKIMid. TepMOXUMHUECKUE YPaBHCHHS
18 OOpatumble peakiun. XUMHUYecKoe paBHOBecre. (DakTOphl, BIUSIOIIAE HA COCTOSHHE
' xumuyeckoro pasHosecus. [Ipunnun Jle llatense
OnekTponutudeckas auccouuanus. CWibHbIE M ciaOble 3JekTponuThl. Cpeaa BOTHBIX
19 PacTBOPOB BEUIECTB: KHUCNAas, HEUTpanbpHas, wweiaouyHas. CreneHp auccouuanuu. Peaknum
MOHHOT'0 O0OMeHa
1.10  T'mapoinus coneli. MonHOe npou3BeaeHue Boabl. Bogopoanslii mokaszarens (pH) pacteopa
Crioco0bI BBIpKEHHS KOHIIEHTPAIUH PACTBOPOB: MaccoBas JIOJII PACTBOPEHHOTO BEIIECTBA,
1.11  wmonspHas KoHICHTpalus. HachllIeHHbIE M HEHACHIIICHHBIC PacTBOPHI, PACTBOPHUMOCTb.
Kpucrannoruapats
112 OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peaknuu. [loBeneHHe BemecTB B cpelax C pPasHBIM
' 3HayeHreM PH. MeTo b 3JIeKTpOHHOTO Oaanca
1.13 | DuexTpoau3 pacTBOPOB U pacijiaBOB COJIEH
2 OCHOBBI HEOPraHMYECKON XUMHUH
2.1 Krnaccudukaius HeopraHudeckux coeiuHeHuii. HoMeHkIaTypa HeopraHn4ecKux BEIIecTB
XUMHYEeCKHE CBOWCTBA BAXKHEUIIUX METAUIOB (HATpWii, Kamuid, KaJbIHi, MarHuM,
2.2 ATFOMHUHHN, [IMHK, XPOM, JKE€JIe30, MeJb) U HX coenuHeHui. OOmue crocoObl MOITydeHus
METaJIJIOB
XHUMHUYECKHE CBOMCTBA BaKHEHIIMX HeMeTauIoB (TajoreHoB, cephl, a30Ta, ¢ocdopa,
2.3  yrmepoga W KpEeMHHUS) M HMX COCIWHEHHH (OKCHIIOB, KHCIOPOJCOACPKAIUX KHUCIIOT,
BOJIOPOJTHBIX COCTMHCHIM )
2.4  Tenernyeckas CBS3b HEOPraHUYECKUX BEIECTB, IPUHAICKAIINX K PA3THYHBIM KIIaccam
95 Wnentudukanmst HeOpraHMIECKNX coequHeHn. KadecTBeHHbIE peakiiuy Ha HEOPTraHUIECKUE
' BELIECTBA U MOHBI
3 OCHOBBI OPTaHUYEeCKON XUMUHU
3.1

OCHOBHBIE TIOJIOKEHHS TEOPHH XUMHUYECKOTO CTPOEHHUS OPraHWYecKuX coeAumHeHud A.M.




3.2

3.3

3.4
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Bytneposa. Yrinepoasslil ckener opranndeckoil MosieKybsl. KpaTHOCTs XUMHYecKko CBA3H. S-
U P-cBsI3U. SP3-, SP2-, SP-ruOpuaU3aIik OpOUTAIeH aTOMOB yriiepoaa. 3aBUCUMOCTb CBOWCTB
BEILIECTB OT XUMHUUYECKOTO CTpOoeHUsI MoJieKyJl. ['omosioru. I'omonoruueckuit psaa. Mzomepus u
M30MEPbI

[Tonstre o pyHKIIMOHANBHOH TpyIie. OpueHTannoHHbIe 3(h(EeKThI 3aMecTUTeNNeH

IIpencraBienne o KiacCUpUKAIMN OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHWYecKuX
COCIIMHCHUI (CHCTeMaTHYeCKas) W TPHUBHAJIbHBIC HA3BaHUS BAXKHEHINIUX MPEICTaBUTEICH
KJIACCOB OPTAaHWYECKUX BEIIECTB

CBoOomHOpaTuKaIBHBIH W HMOHHBI MexaHW3Mbl peakiud. lloHsiTHE 0 HyKIeopuiae u
anektpoduie. [IpaBuno MapkoBuukosa. [IpaBuio 3aiinesa

Ankanbl. XUMUYECKHE CBOMCTBA aJKaHOB: raJJOT€HUPOBAHUE, JETHAPUPOBAHUE, TEPMUUECKOE
pa3joxeHue, KpPEKUHI, u3oMmepuzauus, ropenue. I[lomydyenue ankaHoB. l{uknoanakaHbI
Crietnrika CBOMCTB IHKIIOATKAHOB C MajbIM Pa3MepoM IHKIA. Peakiuu mpucoequHEeHUs U
PaUKaIFHOTO 3aMEIICHHS

3.6

AnkeHpl. XUMHYECKHE  CBOMICTBa:  peakUuMd  NPUCOECOUHEHHS  (TaJlOreHHpOBaHUE,
THIPUPOBAaHHE,  TMAPOTAJOTCHUPOBAHWE,  THWApaTalusi), TOPEHHs,  OKHCICHUS U
nonuMepu3auuu. [IpompIuieHHbIE U 1A00paTOPHBIE CIIOCOOBI MOTyYSHHUS ATKEHOB

3.7

3.8

Ankanuenpl. XUMUYeCKHe CBONMCTBA aJIKaIUEHOB: peaklUi MPUCOETUHEHUs (THAPUpPOBaHUE,
TaJIOTeHUPOBAHUE), TOPEHUS U ronmMepu3anud. [lonyyenne ankaaneHoB

AnkuHpl.  XUMHUYECKHE  CBOWCTBA:  peaklUMU  MPUCOEIWHEHHs  (raJoreHHpOBaHUE,
THUAPUPOBAHUE, TUAPATAINS, THAPOTATOTEHUPOBAHUE) KAK CIIOCO0 MOSydeHHUs] MOJTUMEPOB U
JIPYTHX MOJIE3HBIX MNPOAYKTOB. Peakumm 3amemeHus. ['opeHue areTnineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH ISl CBAPKHU M Pe3KH MeTaJuIoB. [IprMeHeHue aneTuieHa

3.9

Apenbl. XuMHYEeCKHEe CBOMcTBa O€H30Ja: pEaKIUM dJIEKTPOQUIBHOTO  3aMelIeHHs,
npucoeuHeHus: (TUAPUPOBaHME, TrajoreHupoBaHue). Peakuumst ropenus. OcoOeHHOCTH
XUMHAYECKHX CBOWCTB Tomyona. [lomydenue Oenzoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB
ctupona. llomumepuzanusa crupona. CriocoObl MOMYYeHUS U NPUMEHEHHE apOMaTHYECKHX
YTJIEBOZOPOJIOB

3.10

Cruptel. [IpenenbHble 0IHOATOMHBIE CIHUPTHI. XHUMHYECKHE CBOMCTBA: B3aMMOJICHCTBHE C
HaTpHeM KakK CIOCO0 YCTAHOBJIEHHWS! HAJIMYHs TMIPOKCOTPYIIIBI, ¢ TaJOreHOBOAOPOIaMH KaK
CHoco0 TMONyYeHHUs] PACTBOPUTENCH, BHYTPU- U MEXMOJICKYIISIpHAs Jerujparanus. Peakius
ropenusi. Ilomydyenue ostaHONa: peakuust OpOXKEHHS TIIOKO3bI, THApATals STHJIICHA.
OTUIEHIVIMKOIb U TIIMIEPUH KaK MPEJCTaBUTEIN MIPEIEIBHBIX MHOTOATOMHBIX CIIMPTOB

3.11

3.12

OecHon. Xumudeckue CBOWCTBA (QeHona (peakiuyu ¢ HaTpueM, THIPOKCHIIOM HaTpus,
opomowm). [lomyuenne penona

Anpaerunpl. XMMUYECKHUE CBOWCTBA NPEEIbHBIX albJACTU0B: THAPUPOBAHUE; KAUECTBEHHbIE
peaknuy Ha KapOOHWIBHYIO TPYMITy (peakiusi «cepeOpsHOro 3epKajiay, B3auMOJCUCTBHE C
ruapokcunom wmenu (I1). TlomydyeHune mpenenbHBIX ajbJCTHIIOB: OKHCIIEHHE CITHPTOB,
ryjpaTamnys aneTwieHa. AIIETOH KakK IPeACTaBUTENb KeTOHOB. (OCOOEHHOCTH peaKIuu
OKHCJICHHUS arleToHa

3.13

Kap60HOBI:Ie KUCIIOTEI. XMMHYCCKUE CBOICTBa MMpeACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX




kucaoT. OcoOOEHHOCTH XMMUYECKUX CBOHMCTB MypaBbUHOW KUCIOTHI. [lomyueHue mpeaenbHbIx
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCICHHE aTKaHOB, aJIKCHOB, NEPBHUYHBIX CITUPTOB,
aJpACTUIOB. BricIne mpeneapHbIe U HellpeaeIbHbIC KapOOHOBBIC KHCIOTHI

3.14

Crnoxubie 3¢upbl 1 xkupbl. CocoObI MONMYYCHUS CIOKHBIX 3prpoB. OOPaTUMOCTh peakIuu
srepudukanun. llpuMeHeHWE CITOKHBIX dS(QHPOB B MNHIIEBOH W mapdroMepHOM
MPOMBIIUICHHOCTU. JKHUPBI KaK CII0KHBIC 3(UPHI TIIMIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
XUMHYECKHIE CBOMCTBA KUPOB: THIPUPOBAHUE, OKUCICHHE. | APOIIN3, WIIK OMBUICHUE, JKUPOB
Kak croco0 TPOMBINUICHHOTO MOMYYeHUsI COJEeH BBICHIMX KapOOHOBBIX KHCIOT. MbIIa Kak
COJIM BBICHINX KapOOHOBBIX KUCIOT

3.15

3.16

3.17

XHUMHYeCcKe CBOMCTBA TJIFOKO3BI: PEAKIUU C YYaCTHEM CIIMPTOBBIX W aNbAETUIHOW TPYIIT U
MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHne TIIOKO3BI, €€ 3HAYeHHE B >KU3HENCSTEIHhHOCTH
oprasmsma. Hucaxapusl: caxapo3a, MajbTO3a. BoccranasnuBatoniye u
HEBOCCTaHABJIMBAOIINE aucaxapunasl. [ 'mapomns amcaxapuaos. llommcaxapuapl: Kpaxmai,
rnukored. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TJIHKOTeHa W Ueiono3bl. dusnueckue
CBOIMCTBAa KpaxMalla M LEJUTI0JIO3bl. XHMHUYECKHE CBOMCTBA Kpaxmana: THApPOIU3,
KaueCTBEHHAs PEaKIHs ¢ HOJOM. XUMHUYECKIE CBOMCTBA LEJUTIONO3BI: THIPOIH3, TTOTydeHHEe
3¢upoB 1eITt010361. [ToHsATHE 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIHN IIENK)

AMUHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHUS: PEaKUHUU C BOJOW, KHUCIOTaMH, pPEaKLIUL
ropeHus. AHWIMH KakK MpPEICTaBUTENIb ApOMAaTHUYECKUX aMUHOB. XHMHUYECKHE CBOWMCTBA
aHWIVHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpOMHOH BOJOH, okucieHue. [loaydyeHne aMHUHOB
AJTKUJIUPOBAHUEM aMMHAKa U BOCCTAHOBJICHUEM HUTPONPOU3BOJHBIX YTIEBOAOPOIOB

AMUHOKHUCIIOTBI U O€JKH. AMHHOKUCIOTBI Kak aM(OTEpHbIC OPraHWYECKHE COCAMHCHUS.
OCHOBHBIE AMHHOKHUCIIOTHI, 00pa3ytolue Oeiakd. XUMHUUECKUe CBOHCTBA OENKOB: THIPOJIU3,
JeHaTypauus, KaueCTBEHHbIE (LIBETHBIC) PEAKLINHU Ha OCJIKH

3.18

CtpoeHue 1 CTpYKTypa MOJTUMEPOB. 3aBUCUMOCTh CBOWCTB TOJMMEPOB OT CTPOECHHUS MOJIEKYIL.
OcHOBHBIE ~ CIIOCOOBI  TOJIyYEHHMS  BBICOKOMOJIEKYJSIDHBIX ~ COCIMHEHUH:  pEaKUuH
NOJIMMEPH3aLUH U TONUKOHIeHcaun. Kitaccudukanust BOJIOKOH

3.19

3.20

Wnentudukanys opraHuyecKuX COSMHEHHUN. PellieHue SKCriepruMeHTaIbHbIX 3a1ad Ha
pacrno3HaBaHUE OPraHUYECKUX BEILIECTB

TI'eneTnueckas cBsI3b MCKAY KJIaCCaMU OPIraHUYCCKUX COG):[I/IHGHI/Iﬁ

XUMHA U )KU3HD
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Xumus B HOBCCHHGBHOﬁ KHU3HU. HpaBI/IJ'Ia Oe3omacHom pa60T1>1 C CIAKHNMHU, TOPHOYHMMHU U
TOKCUYHBIMHU BCUICCTBAMHU, CPECACTBAMU OBITOBOM XHMHU

4.2

Xumusi 4 310poBbe. XHUMHSI B MEIUIIMHE. XUMHSA M CEJIbCKOE XO35MCTBO. XHUMHS B
MPOMBIIIJICHHOCTH. XUMUS ¥ 3HEPTeTHKA: IPUPOIHBINA U TIOITYTHBIA HEPTSIHOM ra3bl, UX COCTaB
u ucnojib3oBanue. Cocra He(hTH U €€ epepadoTKa (IPUPOTHBIE UCTOYHUKHY YTIICBOOPOIOB)

4.3

XUMHUS B IKONOTHA. XHWMHUYECKOE 3arpsi3HEHUE OKPYXKAroIIed Cpeabl W €ro IMOCIeACTBHUA.
Oxpana rugpocdepsl, Ho4BbI, atMochepbl, Gopsl U HayHbl OT XUMHYECKOTO 3arpsa3HEHUSL.
[IpoGiema 0TX010B ¥ TOOOYHBIX MPOTYKTOB. AJIbTEPHATUBHBIE NCTOYHUKH SHEPTUH
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OO0mme TpencTaBIeHUsS O MPOMBIIIICHHBIX CIIOC00axX IMONMYYCHHS XUMHUYICCKAX BEIIESCTB (HA
mpuMepe TPOM3BOJCTBA aMMHaKa, CEpHOW KHCIOThI). UEpHas W [BETHAs METaJUTyprusl.




CTeKII0 ¥ CUIIMKaTHAs TPOMBIIUICHHOCTh. [IpoMbinieHHas opranndeckas xumust. CeIpbE s
OpPTaHUYECKOH MPOMBIIIIEHHOCTH

5 Tumer pacdETHBIX 32034

51 Pacuétel Macchl BelecTBa Uik 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
' i 00BEMY OJTHOTO U3 YIACTBYIOIINX B PEAKIINH BEIIECTB

5.2 Pacuérer TermmmoBoro a3ddexra peakmm

5.3 Pacuérpl 00bEMHBIX OTHOLICHUH ra30B MPU XUMHUYECKHX PEAKIHAX

5.4 Pacuérsr macch (00BEMa, KOTMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIINH, €CITH OJTHO U3 BEIECTB
' JIaHO B U30BITKE (MMEET ITPHUMECH )

55 Pacuétel MaccoBoli min 00bEMHON TOJIM BBIXO/IA TIPOIYKTA PEAKIIUH OT TEOPETUUCCKH
' BO3MOKHOTO

5.6 Pacuérer macchl (00BEMa, KOTMYECTBA BEIIECTBA) MIPOAYKTA PEAKIIUU, €CIIH OJHO M3 BEIIECTB
' JIaHO B BUJIE pacTBOPA C ONPEAECIEHHON MaCCOBOM JI0JIE paCTBOPEHHOIO BEUIECTBA

5.7 Pacu€Trl ¢ ncmonp30BaHUEM MTOHATHH «MACCOBAS IOTIS», «MOIISIPHAsE KOHIIEHTPAITUS,
' «PaCTBOPHMOCTD

58 Haxosxaenue MOneKysIpHOH OPMYJITBI OPTaHMYECKOTO BEIIECTBA 110 €T0 IUNIOTHOCTH U

MacCCOBBIM JOJIAM 3JIEMEHTOB, BXOAAIINX B €TI0 COCTAB, UJIK 11O MMPOAYKTAM CropaHus




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHUYECKUX COCTMHCHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOIOB U 3 1
' ux repepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie 3hUpbI
3.3 VrneBoasl 3 1
Wroro no pazueny 13
Pa3nes 4. A3oTcoaepskanue opraHi4ecKue coeJHHEeHH
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3




Hroro no pazneny

Paszgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ ITnactmaccel. Kayuyku. Boiokna 2
Wroro no pazueny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTamasl
2.2 HemeTaminl 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEILECTB
Uroro no pazgeny 17
Pa3pen 3. XuMus u :KuM3Hb
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




Ne i/

Tema ypoka

[IpenMer oprannyeckoit
XUMUHU, €€ BOSBHUKHOBEHUE,
pa3BUTHUE U 3HAYEHUE

Teopus crpoeHus
OpraHUYECKUX COCTMHEHUM A.
M. bytieposa, €€ OCHOBHBIE
MOJIOKEHUS

Bcero

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KosaunyectBo yacos

Kontpoabubie  IIpakTuueckue
padoThI padoThI

JarTa uzydenus

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipencrasnenue o
KJIaCCU(UKALUU OPTaHUYECKUX
BelecTs. Homenkiarypa
(cuctemaTnueckas) u
TPUBHAJIbHBIE Ha3BaHUS
OpPraHMYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHUH Psifl

Mertan u 3TaH — OpocTeuIme
IIPEICTABUTENH AJIKAHOB
AJTIKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

OTWIIEH U IPOIHJIEH —
[IPOCTEUIINE MTPEACTABUTENN
AJIKEHOB

[TpakTuueckas padota Ne 1.
«ITonyyenue >TuIEHA U
M3y4EHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u




meTunoyraguen-1,3.
[TonyuyeHue CHHTETUYECKOTO
Kay4yKa U pEe3UHbI

10

AJIKHHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSI.
AneruieH — npocreimumi
IPEJCTaBUTEIb AIKUHOB

11

12

Brpruncienus no ypaBHEeHUIO
XUMHYECKON peaKkun
ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

13

T'eHeTnueckas cBsI3b
YTJIEBOJOPOOB,

IMPpUHAJICKAIIUX K pa3JIMYHbIM

Kj1aCcCaM

14

IIpupoaHbIe CTOYHUKHN
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 v MoInyTHbIe HEPTSHbIE
rasbl, HeTh ¥ IPOJYKTHI €€
nepepadoTKu

15

IIpupoaHbIe CTOYHUKHT
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 1 MoINyTHbIe HEPTSIHbIE
rassl, HepTh ¥ MPOJYKTHI €€
nepepadoTKu

16

KonTponbnas pabota no
pazzeny «YTIeBOZOpOIb»

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHO.
Bonopoanas cBsi3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOJIb U TIIULEPUH




19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMHYECKHE
CBOMCTBA, IPUMECHEHHE

20

21

22

Anpreruasl: GopManbIeTUa U
aneTanpaerull. AleToH
OaHOOCHOBHEBIE MpeeNbHbIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHas U YKCYCHast
[TpakTuueckast paborta No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCTIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICHIMX KapOOHOBBIX KHCIIOT

24

25

26

Mpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee ICUCTBUE

CrnoxHble 3(upbl Kak
MIPOU3BOTHBIE KAPOOHOBBIX
KUCHOT. ['MapOoJIN3 CI0KHBIX
3¢upoB

Kupsl: runponus, npuMeHeHue,
Ouoyoruveckas poib KHUPOB

27

YTrneBoasl: coCTaB,
Knaccudukanus. Baxueiime
MPEACTABUTENH: TIIOKO03a,
bpyxTO3a, caxapo3a

28

Kpaxman u nemnronos3a kak
MIPUPOJHBIE TTOJIUMEPEI

29

KonTtponbHas pabora o
pazaeny
«Kucnopoaconepxaiine
OpTaHUYECKUE COCTMHEHUS




30

AMMHBI: METWJIAMHUH M aHWJIMH

31

32

33

AMMHOKHUCIOTEI KaK
aMmdoTepHbIC OpraHUYECKUE
COE€IUHEHHS, UX
OMOJIOrMYECKOEC 3HAUCHUE.
IlenTnabr

benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIC
COEIUHEHUS

OCHOBHBIE ITOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

34

OCHOBHBIC METOJBI CUHTEC3a
BBICOKOMOIJICKYJIIPHBIX
COGHHHGHHﬁ. HJ'IaCTMaCCH,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




Ne ni/n

Tema ypoka

XHUMHAYECKUM 3JIeMEHT. ATOM.
DneKTpoHHas KOHGUTypauus
aToOMOB

Ilepronnueckuii 3aKOH 1
[lepuoauueckas cucrema
XUMHYECKHX d1eMeHTOoB /JI. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aToOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKHUX DJICMEHTOB
Y UX COEIMHEHUH 0 Tpynnam u
nepuoiaM. 3HaueHHe
MIEPUOIUYECKOT0 3aKOHA U
CHCTEMBI XMMHYECKHUX IJIEMCHTOB
.. MenneneeBa B pa3BUTHH
HayKH

IHOYPOYHOE IINTAHUPOBAHHUE

Bcero

11 KJIACC

KouuvecTBO 4acoB
JlaTa

Kontpoabusbie  IIpakTuueckue
U3y4eHust

padoThI padoThI

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypchl

Crpoenue BemiecTBa. XuMHUuecKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.
ONEeKTPOOTPULIATENBHOCTD.
Crenenn okucienus. BemecTa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS




[ToHATHE O AUCTIEPCHBIX
cucreMax. MctunHeie u
KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 101151 BeniecTsa B
pacTtBope

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas cBs3b
HEOPraHUYECKHUX BEILECTB,
pa3IMYHBIX KJIACCOB

Kiaccupukanus XuMrUIecKux
peaKkIuil B HEOPraHUYECKON 1
OpraHWYECKON XUMHUH. 3aKOH
COXpAHEHHUs MAcChl BELIECTB;
3aKOH COXpaHEHUs U
MpEBPAILCHHS SHEPTUU TIPU
XUMUYECKHUX PEaKIUIX
Cxkopoctb peakiuu. OOpaTumblie
peakuuy. XMMHYECKOE
paBHOBecCHE

10

[IpakTuueckas padbora Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTbh XMMUYECKOMH
peaxImumn»

11

DIIEKTPOIUTHYECKAS
nucconuanms. Iloasrue o
BOJIOpoiHOM ToKa3artese (PH)
pactBopa. Peakiium HoHHOTO
oOMeHa. ['uaponu3 opranndeckux
¥ HEOPTAaHUYECKUX BEIIECTB

12

OKHCIIUTENLHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIHH.
[TonsiTHe 00 3MEKTpOIH3e




pacIuIaBoB U pacTBOPOB COJIEH

13

14

15

KoHTposbHast pabota 1o pazaeny
«TeopeTndeckre OCHOBBI XUMHUM
MeTtaminl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa 1 0COOCHHOCTH
cTpoeHust atoMoB. O061IIe
¢u3nveckre CBONCTBA METAJIIOB
CnuiaBbl METAJLIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaIOB

16

XUMHUYECKUE CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHH,
KaJIni, KaJIbIIUM, Mardui,
ATIOMHUHUI) U UX COeTMHEHUI

17

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COSIUHEHNHU

18

19

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeae3a M UX COCTUHCHUN
[TpakTuyeckas padora Ne 2.
"PenieHne sKCrIepuMEHTAIBHBIX
3aja4 1mo reme «MeTtaaae"

20

Hemeramnel, X mMojgoXkeHNE B
Ilepuonnueckont cucreme
XUMHYECKHX 31eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBA
HEMETAJIJIOB. AJUIOTPONUS
HEMETaJUIOB (Ha IpuUMepe
KHCTIOpoJia, cephl, hocdopa u
yriepojia)




22

XUMHUYECKHE CBOMCTBA
rajJjioreHoB, CEphl U UX
COCIUHEHUN

23

24

XuMHYeCKHe CBOMCTBA a30Ta,
docodpa u UX coeTMHCHUN
XUMHYECKUE CBOMCTBA yIiiepoJa,
KPEMHUS U UX COCIUHEHHI

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

26

O00011IeHNE U CHCTEMATH3ALIH
3HAaHUH 110 TeMe «HemeTanabe.
Brruucnenust mo ypaBHEHUSIM
XAMHYECKUX PEaKUUi U
TEPMOXHUMHUYECKHUE PACUETHI

27

28

29

[IpakTrueckas padora Ne 3.
«Pemenne 3KCrepuMEHTaIbHbIX
3aga4 o reMe "Hemeramier"y»
KonTponbhas pabota nmo remam
«Mertannel» u «HeMeTanab
Heopranunueckue u opranndeckue
KucioTel. Heopranuueckue u
OpraHUYECKHE OCHOBAHUS

30

AMdoTepHbIe HeOpraHUYECKHe U
OpraHUYECKHUEe COCTUHEHUSI.
I'enernueckas cBsA3b
HEOPraHMYECKUX U OPraHMYECKHUX
BEIIECTB

31

POJ'IL XUMHUHU B O6eCHe‘IeHI/II/I
9KOJIOTHIECKO#, SHEPreTHUECKOM
U MHIIEBOI OE30IIaCHOCTH,
pa3BI/ITI/II/I MCIUITUHBI

32

[IpencraBnenust 06 oOmuUx
HAyYHBIX TPUHIIHATIAX




MIPOMBIIUIEHHOTO MOJYy4YECHUS
Ba)XHEUIIINX BEIIECTB

YeoBek B MHPE BEIIECTB U

33 1
MaTepUasoB

34 XuMHS ¥ 370pPOBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Taopuensan O.C. Xumus. 10 kinace (6a30Bbiii ypoBeHb) M.: JIpoda
T'abpuensa O.C. Xumus. 11 kmacc (6a30BbIit ypoBeHs) M.: [Ipoda

METOIANYECKHUE MATEPUAJIBI IJI51 YUYUTEJISA

la6puensa O.C. Xumus. 10,11 k1. Metoauueckoe mocobue. M.: [Ipoda

Coopnuk 3aga4d no xumuu /Ilox pen. Xomuenko M. M.: Jlpoda

Tecter mo xumum. 10-11 k1. /mox pen. 'apa H.H., Komenera E.A. M.: JIpoda . KoHTponbsHEIE T
n3MepuTeabHble Matepuansl. Tectol. M.: IIpocBelienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://fipi.ru/



https://m.edsoo.ru/
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