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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0miero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3ydyenue nmpeamera, peamuzyeMoe B YCIOBHUAX Ju(depeHIIMPOBAHHOTO,
npouibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTalyy UX K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKe IS
IpOAODKEHHUs OOyYeHHUsI B OpraHU3aluAX NpoQecCHOHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM €  OCHOBOMOJIAraroUMMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIENIEH, COAEpKaHUs,
pe3ynbTaToB O0y4YeHHs] M TpeOOBaHHWH K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBHUAETENBCTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBINOJIHSAEMBIE MPOrpaMMOil 10
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O LENsIX, COJEp)KaHuU, OOIIell cTpaTeruu
oOyuyeHus, BOCIUTAHUS U Pa3BUTUS 00YUarOIIMXCsl CPEICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJesieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIENOBATEIbHOCTU
U3y4eHUs Y4eOHOro MarepHalia, KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HTOrOBOM arrectalud B (GOpME €IMHOr0 TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayGin€HHOTO U3yUeHUsI XUMUU:
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e YCTaHABIMBAE€T HMHBApPUAHTHOE MPEAMETHOE COJEpKaHHEe, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTACJNbHBIX MpoQuiei, mperycMaTpuBacT
pacnpenesneHue W CTPYKTYPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUE Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3ydeHUsl MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HMEM XUMHUUM Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH collep)kaHusl yueOHOro mpeaMmera
«XuMH» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENEHSAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoOBaHHOTO OOY4YEHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHUsI HaNpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Toi CBsA3M H3ydeHHE MpeaMeTa «XUMHSD» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYAIONIMUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUTh
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHUs B OpraHu3anusix npodeccuoHanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjnaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOll  00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHUE ImpeameTa «XUMUS» OPHUEHTHPOBAHO TAaKKe Ha pEIICHWE 3a]ay



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Xumus_yriy0JeHHblii yposenb_ 10-11 kiaaccnn»

BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUsI OOYyYarolIMXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHHM pallMOHANU3alUK y4eOHOTO Tpyla H
00OOMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu npeamMeTa «XUMHUsS» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMME IO XHMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro u yriryOJIEHHOTO
YpOBHEW U3yueHUs MpeAMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeaeiIEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YyBEIMUYCHUS OOBEMAa B3HAHHMA O XUMHYECKHX
JJIEMEHTaX W CBOWCTBAX WX COEAMHEHUN HA OCHOBE PACIIUPEHUSA U YTITyOJIeHUs
NPEJICTaBICHUA O CTPOSHUH BEIIECTBA, XMMHUYECKOW CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoaAuHaMUKU. M3ydenuwe mnepuogudeckoro 3akona u Ilepumommnueckoit
CUCTEMBl ~ XHMHYECKHX  DJIEMCHTOB  Oa3upyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX TPEJCTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKasl CBS3b
OOBSCHSETCS] C TOYKU 3PEHUS IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpasoBaHus. V3yueHue
TUTIOB ~ peakuuMid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kypce opranmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN ynemnseTcs ocoboe BHUMaHUE BOMPocaM 00 dIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe WUMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPoduIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHUH K oOmei cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHBIE TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis O60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3yYCHUU TpelMeTa B JAaHHOM cllydae akIeHT OyaeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
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MacCbl M DHEPIUH, 3aKOHBl TEPMOAVHAMHUKH, DJIEKTPOJIM3a, NPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Oouonornueckoro npoduist OONBLINKN yAENbHBIM Bec OyIeT MMETh OpraHHYecKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb i Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHMUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEPY, TAKHUE
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTH U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM MJI HW3Y4YCHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWM M3y4eHHE NpeaMera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeJIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeTsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun ywyeOHOro mnpeaMera «XuUMus» Ha YrIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aaud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUU IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00€ecCleyeHnn paluoOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MMPUPOIHOI cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMMX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKaHUs XMUMHUYECKMX PEaKUul, O
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XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 o0uux
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMHH, I OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKON 0€30MaCHOCTH TIOCICCTBUN
OBITOBOM M MPOHU3BOACTBEHHON [EATEIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOjieHue  TPEACTABICHHMM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHECHHS] XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U TOBCEIHEBHOM KU3HU.

B mnnmaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B TI03HABAEMOCTH SBJICHUM TIPUPO/IBI,
YBOKCHHS K TMPOLECCY TBOpPYECTBA B OO0JACTH TEOPETHUUYCCKUX H
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO MW TIO3HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHWE yYMEHUH WM HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHUE OMbITa O0IIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JIESITEITbHOCTH.

OO6m1ee YKncio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE M BO30YykKAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJIEpoJia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTasei
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JOHOPHO-
aKLENTOpHBINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNeil, G- U T-CBS3W.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIbI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunbl wu3omepuu: CTPYKTypHasi, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
¢bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruyueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coequHeHuidt (IUPAC) m TpuBManbpHBIC Ha3BaHUS
OTJIEJIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHWE C 00pa3luaMy OpPraHWYeCKHX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, OMNBITHI II0 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(nnaBneHue, OOYTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
AJIKaHOB.
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XHWMUYECKHE CBOMCTBA QJKaHOB: pPEAKUUM 3aMEUIEHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIATypa u uzomepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (LUKIONpPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CroCOObl MOJTyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aIKeHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTaned yriepoaa, o- U m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (muc-TtpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3M, MOJUMeEpH3aund U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHHS U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4Y€HUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIlui Ha TPOUHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX PaTUKajIoB, KapOOKCUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:
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NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTUTUYECKHI), PUPOPMUHI, MHUPOJIU3.
[TpoaykTtsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHE Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMoaeincTBue NHUrajaoreHajakaHOB C MArHUEM W IIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YII€BOAOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii YrieBoJOpPOJOB Pa3IMYHBIX KJIacCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEUIECTBAX, IOJYyYEHHE 3STHIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3laMM IUIAaCTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YTJIEBOIOPOIOB U TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucnopoaconepxaiiue oprann4yeckue CoOeAUHEHMS.

[TpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W 3TaHona). l'oMonormueckuid pdan, obmas Qopmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeeIbHBIX
OJIHOATOMHBIX CIHUPTOB. BOOOpOAHBIE CBA3M MEXAY MOJIEKYJIAMH CIHUPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMEIICHUs, JErUApaTalyd, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie Aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb W TIULEpUH. PuUznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHs, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMH, KayeCTBEHHAs pEaKUus Ha MHOTOaTOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIHMN HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CnocoObl MOJMyYeHHUS U NPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

®enos. CTpoeHHME MOJEKYJbl, B3aHUMHOE BIMSHHE THUAPOKCOTPYIIIBI U
oenzonbHOrO sigpa. dusmueckue cpoicTBa Penona. OCoOEHHOCTH XHMHUYECKUX
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cBOMCTB (enona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrniocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3UUEeCKHe CBOWCTBA albICTUIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeAuHeHns. OKUCIEHNE aabJeTruI0B, KAUECTBEHHbIE PEAKIIUNA HA aJIbICTUbI.
Crioco06b!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YIJIEBOJAOPOJHOIO paJavKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX U aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, U30MEpHUs U
HOMEHKJIaTypa. PU3NYECKUE M XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3ndecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

OO6m1as xapakTepucTuka yrieBojioB. Knaccudukamus yrieBoaos (MOHO-, TU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxOXXJACHHE B Ipupoje. DoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3ZHENEATEIbHOCTH Opranu3Mma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaroMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1meunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HeUoNo3bl.  PU3WYECKHe CBOWCTBA KpaxMajla W IEJUIIOJIO3bl. XUMHUYECKHe
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs peaklus C UOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUe 3PUpoB Letoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).
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DKCNEpPUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIICHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHE ITaHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJAETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHUE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUWW Ha albJeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHnupTel U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoepxkaliue OpraHudecKkue coeJuHeHms.

AMHHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Knaccudukainus aMuHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIEC.
Crpoennie MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPYNHI aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KauecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUS] M NpUMEHEeHHe anvdarnueckux aMuHOB. l[lonmyueHue aHUIUHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAeabHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OuU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak mnpupoaHsie Tonmumepsbl. llepBUuHas, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: TUIPOJU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pelIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTconepkaliye — opraHhyeckue — coeauHeHus’» U «Pacmo3naBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJIEKYIsIpHAas
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Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3AIIS U TOJTUKOHICHCAIHS.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIIHJIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETaKpWIAT, TOJUKapOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepnt CIEI[UATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMopa3naraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MpPEBPAICHUN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHue MoJIeKyJIsIpHOM (OPMYJIbl OPraHHMYECKOTO COCJAUHEHHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJMSIIMX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (OpMYJIBI OPTaHMYECKOrO0 COeAuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMy W/UIUM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUs], ONpPENENIEeHUEe JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKONW XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccuukauus, HaOIOJCHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEepPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIe HCKOMaeMbIE, TOTIHUBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPEICTBA, MaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUM 3neMeHT. M3otomnbel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKkTpoHHbIE KOH(PUTYpaIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepmonnyueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHNIECTB IO TpynmaM W NOepuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
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MaccoBasi JOJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakiuu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aropa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckre W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHine KuUCIOpOACOIepKaIIue



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Xumus_yriy0JeHHblii yposenb_ 10-11 kiaaccnn»

CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHbIE CIIOCOOBI TOJTYUYECHHUS
rasioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3nuecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTast U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. HaxoxxneHue B mpupoje, crnocoObl MOMydeHHs, (PU3MYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
MOJTYyYCHHUS METaJIJIOB: TUAPOMETAILTYpPrusl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COSTUHECHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajuplui: MoJlyueHue, (u3nYecKue u
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XUMUYECKUE CBOMCTBA, MPUMEHEHHE IPOCTHIX BEUIECTB M HUX COCIUHEHUH.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbD», B3aWMOJICHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECMCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHus ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX METOAaxX IMO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHIKNBI OpraHU3alii XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOCTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpepl U €ro IOCIEICTBUS.
Posib xumMuu B 006ecriedeHIH SHEPreTHIeCKON Oe301MacHOCTH.
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XuMHsi MW 370pOBbE uesoBeKa. JlekapcTBeHHble cpenctBa. I[lpaBuna
MCIOJIb30BaHUs JICKAPCTBEHHBIX INpenapaToB. Pojib XUMUK B pa3BUTUM METULIMHBI.

XUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIC N100aBKU. Poiib XumMuu B
o0ecIieuyeHnH UIIeBOW 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpernapaToB OBITOBOM XHMHUHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KE€paMmHKa.
Marepuansl AJ1s 2I€KTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuétnbie 3ana4n.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUM, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJIM BbIXOJAa MPOAYKTAa PEAKIMH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCylecTBISETCS Yepe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(ukalus, nepuoguIHOCTh, HAOIIOICHHUE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURO,

PECYPCHI.
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TexHonorus: XUMUYeCKas INPOMBINIJICHHOCTh, MCTAJLIIYpIrusi, CTPOUTCIbHLIC
MaTCpUaJkbl, CEJIBbCKOXO3SMCTBEHHOE IIPOU3BOACTBO, IMHUIICBAA IMPOMBIINIJICHHOCTD,
(I)apMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAJIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHUHU HA VIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TNpeaAMeTa «XHMHUSD»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XUMHUSD  OTPaAkKarOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIBLHOCTH
oOy4Jarommxcs B MpoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
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JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpeca M [03HABaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM U MOCIEIYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBSI3aHHBIC C XMMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMaJIbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanms3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIECO00PA3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;
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MOHUMAaHUSl TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pELICHUsI BONPOCOB PAlMOHAIBHOTO NPUPOIOTIOIb30BAHNS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA M BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEILHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;
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MHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NESATETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIecc, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEe NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMHU 1IEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIASIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJAcCHU(UKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,
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CTPOUTH JIOTMUECKHE pacCyXIeHusi (MHIYKTUBHbIC, JEAYyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICJILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaklMy — TMPU PElICHUU Y4eOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XMMHUYECKUX
peaKLHnii;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabdora ¢ ungopmanmei:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (HAy4dHO-
MONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPaBOYHBIE MMOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh Pa3IUYHBIE METOJbl MIPU TOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOM JJISI BBINOJHEHUS YYEOHBIX 3aja4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelacTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);
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UCIIOJb30BaTh HAyyHBIMH $3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXNpeAMETHbIE (pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XOZ€ TUaora U/ uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATENBHONW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOU PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyIUpOBATH BHIBOIBI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpeneNsas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU
BBITIOJIHEHUHM YYEOHBIX W HCCIEAOBATENIbCKUX 3ajad, BBIOMpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILECTBJIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHalIU3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU HA yTIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIPETAIIMA U TIPEOoOpPa30OBaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3IMUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
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nmporpamMme 1o XHMMHHM HPCAMCTHBIC PE3YILTAThI IIPCACTABIICHBI 110 TIoAaaM
HN3YyUCHU:I.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHun palMoOHAIBHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YyeJoBeKa, a TaKKe DJKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMHUUECKUM AJIIEMEHT, aTOM, SIAPO U AJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuAu3alusi aTOMHBIX OpOWTalied, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN PN, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuii 3akoH JI. M. MeHnneneeBa, Teopusi CTPOCHHUSI OPTaHUYECKUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrHUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH d(pdektoi, opuentantsl | u Il pona);
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);
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c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MUCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUECKYIO CUMBOJHKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUEeCKUX
BEIIECTB;

COCTaBJISITh YPABHEHUS XMMHUYECKUX PEAKIUH U PACKPHIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIM  MOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATH MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
UX XUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPHUHAICKHOCTh M3yUEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY MU CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COEIMHEHWH, JdaBaTb WM Ha3BaHUA [0 CUCTEMATHYECKOH
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BAHUS I OTICITHHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIICH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATUJICHTJIMKONb, (EeHOJ, (opMalbAeTUll, aleTadbAeTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBaJCHTHAas W HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHHUS TPHUMEHSATH IOJIOXKEHUS TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

C(OPMUPOBAHHOCTh ~ YMEHHUH  XapaKTepHU30BaTb  COCTaB, CTPOECHUE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, UKIJIOAIKAHOB, AJIKEHOB, aJKaIUEHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJIETHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PUPOB, )KUPOB, HUTPOCOSAUHECHUN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- M MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHYECKHX pEAKIUHA C HUCHOJIB30BaHUEM CTPYKTYPHBIX
dopmyu;

c(OpMHPOBAHHOCTh YMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPTaHUYECKUX COEAMHEHUN OT
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KpPaTHOCTH Y THUIIA KOBAJIEHTHOMU CBSI3U (G- U T-CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Ceipbsi (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu U
MPaKTUIECKOE MPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBS3h XUMHUCCKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, HMEIONINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJMYECTBEHHOM CTOPOHBI: PAaCUEThl MO HAXOXKIACHUIO XUMHUYECKOU
(GbopMyJIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TIO3UIMK  DKOJOTMYECKOM  O€30MacHOCTH  TMOCJEACTBHS ~ OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BEIIIECTB, MCTOIL30BaTh MOJYICHHBIC 3HAHUS IS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PACIIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOIIOACHUEM TPaBHII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJECAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yabTaThl SKCIICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:
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co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1IeCO00pa3HOTro MOBEICHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IENAX COXPAHECHUSI CBOETO 3J0POBbS, OKPYXKAIOLIEH
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JCHUCTBUS HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHaJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUsI OPraHWYECKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON WH(OPMAITUHU B PA3TNIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAydHas
JauTepaTypa, cpeacTBa MaccoBoi nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMaIHIO, TIepepadaThiBaTh €€ M HCIO0JIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON y4eOHOM 3aauei.

11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 0OECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWHU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECIICUCHHH PaIllMOHAJIBLHOI'O IPUPOJIOIOIL30BaHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4YEJOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIararolINe TOHATHS — XUMHYECKHM OJJIEMEHT, aToM, SJApO aTroma,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TuOpuUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BAJCHTHOCTb, JJEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHCJICHHUS,
XUMHUYECKass CBsI3b (KOBaJCHTHas, WOHHAs, MeTaJUIM4ecKas, BOJOPOJIHAS),
KPUCTAJUIMYECKas PEIIETKAa, XUMHYECKAas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEDJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON pEaKIUuM, CKOPOCTh XUMUYECKOW PEAKIUU, XHMAYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TCOPHS DJCKTPOJUTHUYECKON JTUCCOLMAIINM, TEePHUOINYECKUN
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUU S3BIK
XAMWH, MHPOBO33PCHUYECKHE 3HAHMS, JEKalue B OCHOBE MOHUMAaHMS
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IPUYAHHOCTH M CHUCTEMHOCTH  XUMHYECKUX  SIBICHMM;  COBPEMEHHBIE
IIPEICTABICHUS] O CTPOCHUH BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; TMPEIACTAaBICHUS O MEXaHW3Max XHWMHUYECKUX
peaKkiui, TEPMOAMHAMUYECKMX M  KUMHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHCTEMAX;
(akTOJIOTUYECKUE CBEAECHMSI O CBOICTBaX, COCTaBe, IOJyYEHUU U OE301aCHOM
UCIOJIb30BaHUU BAXKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIOUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIME IOHATHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c()OPMHPOBAHHOCTh YMEHHMS HCHOJB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpElETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIIUH 110 PA3IUYHBIM MTPU3HAKAM (YHUCITY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ilepunoguueckorn  cucremsl  J[.MI.  MenneneeBa,  HCHOJNB3ys  INOHATHSA
«IHEPTeTUYCCKHE YPOBHW», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKHX JJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm UM rpynnaMm Ilepuonnueckou cucrembr J[. U
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MeHieneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX JIEKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh, YMCHHH: XapakTEpPH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHUE  CBOICTBA  BEHIECTB  PA3IUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXJYy HEOPraHWUYECKUMHU BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUIHUN
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);

cOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIIEHUSI XUMUYECKOTO PABHOBECHSI 1101 BIUSIHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa,
oOlllMe HayyHble MPUHIMIBI XWMHYECKUX MPOU3BOJICTB; II€JIECOOOPA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MpPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJIeIUPOBaHUE,
AKCHEPUMEHT (PeajbHbIi U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SBJICHUN, HMMEIONMX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Ui 00bEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYCHUS BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
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(MMeeT MmpUMecH); JOJM BBIXOAA MPOJYKTa PpPEaKIHUH; OOBEMHBIX OTHOLIEHUI
ra3os;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OINPEACIICHNE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJIBHBIX 3a7ad no Temam «Metaiey u  «Hemerambsy) ¢
coOJII0IeHHEeM TIpaBMI O€30MacHOro oOpallieHusl ¢ BEeUIECTBAMH U JTaOOPaTOPHBIM
o0opynoBaHueM, (QOpMYyIUpOBaTh LE€Nb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3ysbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPABHIIA MOJIb30BAHUS XUMUYECKOU
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYXAIOIIEH MPUPOIHOM
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTb
TOKCUYECKOT0 JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHUMN: OCYLIECTBIIATH LIE€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMalLUIO, NepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Konrpoanueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTI])T)OI[eHI/I}I OI})’)FaHI/I‘IeCKI/IX coez[I/IHeHI/Hl/I3 A. M. 8 bubmmorexa LIOK
https://m.edso0.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, 5 bubnuoteka [JOK
IIUKJI0ATKAHbBI https://m.edso0.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aJKEeHbI, 14 1 bubnunoreka [JOK
aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650
2.3 ApomaTHyecKkue yrieBoA0pOAbI (ApEHbI) 8 bubamorexa IOK
https://m.edsoo0.ru/d69df650
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOIOB U MX 4 bubnnoreka [JOK
nepepaboTKa https://m.edso0.ru/d69df650
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 bubmorexa HOK
https://m.edsoo0.ru/d69df650
Hroro mo pazueny 35

Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«Xumus_yriayoJjeHHblii yposens_ 10-11 kiaaccbny

bu6mmoreka [JOK

3.1 Crpret. Genon 1 1 https://m.edso0.ru/d69df650

KapOoHuIbHBIC COSTUHEHUS: alTbJICTH/IbI 1
P bu6mmoreka [JOK

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 1 https://m.eds0o.ru/d69df650

a¢upsl. Kupbr

bubmuoreka [JOK

3.3 Y TIeBO/E! 9 BIIP https://m.eds00.ru/d69df650

Hroro no pazneny 41

Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus

bubmuoreka [JOK

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 1 2 https://m.eds0o.ru/d69df650

Hroro nio pazgeny 12

Pa3pnen S. BeicokoMoOJIeKy I pHBIE COCUHEHUSA

bu6mmoreka [IOK

A B 1
5 BICOKOMOJIEKYJIIPHBIC COCTUHCHHUS 6 https://m.edso0.ru/d69df650

Uroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

Ne ni/m DJIeKTpOHHbIe (LM (POBHIe)
NporpamMmbl Koutpoabubie IIpakTuyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
) C;;[);)eﬁcl;le aT;)CMaa. l'ie]gcmgz{:qecxnﬁ;axw . BuGmorexa LIOK
: u HMOJMYECKask CHCTEMA XUMHUYCCKUX
pHOA https://m.edso0.ru/2dd57f24
anemenToB 1. 1. Menaeneena
19 Crtpoenue BeniectBa. MHOroo6pasue 11 1 bubnmnoreka HOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
FIMITHOCRHG pakitit https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nuoreka [IOK
2.1 H 1 1
CMETALIB! 3 3 https://m.edso0.ru/2dd57f24
bu6nuoreka [IOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHHS B XUMUH. XUMUS U 9 but6mmoreka [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XI/II)MiI/I npez[(:TaBneHI/Iepo MHOT000pa3uu 1 bubmmorexa LIOK
’ . https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCAUHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa yriiepoja
5 (oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS). 1 bubmuorexa [HOK
BajieHTHBIE BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMHYecKasi CBSI3b B OPraHUIECKHIX
3 coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS 1 bubmuotexa [JOK
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa https://m.edso0.ru/8d39f5c8
CBsI3eM
4 Teopus cTpoeHUsT OpraHUYECKUX 1 bubnmnorexka HOK
coeaunenuii A. M. byrneposa https://m.edsoo.ru/9e595ch8
Bunbr u3omepun: cTpykTypHasi,
5 IIPOCTPAHCTBEHHAS. JJIEKTPOHHBIE 1 bubmmoreka [JOK
3 PEeKTH B MOJIEKYJIaX OPraHMYeCKHX https://m.edsoo.ru/b0e61661
COEeTMHEHNN
[IpencraBnenue o K1accuPUKAIIN U
6 CI/iTI;MaTI/I‘ICCKaSI HOMCHK?;aTy;Ia 1 bubmorexa LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakiuii B 1 bubnuotexa [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
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OpFaHquCKOﬁ XUMHNHU

https://m.edsoo.ru/ba5706aa

CucreMmarusanus U 0000IEHUE 3HAHUN

Bbu6nuoreka [IOK

MoJieKynl. CTpyKTypHasi ¥ IMC-TpaHC-
U30MeEpUsl aJIKECHOB

8 0 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psif, 001as
9 dbopMyIa, HOMEHKIIATypa ¥ H30MEepHs, bubnmoreka [JOK
3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHUE MOJIEKYIT
10 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edso0.ru/3137711c
Haxosxienue ajakaHoB B PUPO/IC.
11 Cnocoglbl MOJIYYCHUS U nprl)/lMpe}JIIeHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/259b0a5b
AJKaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30MEpHs,
12 00066HH0CTYIE CTpoeHI/ISIpI/I XUMHUYCCKUX bubmmorexa LIOK
N https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
pUMEHEHNE
Pemenue pacuéTHbix 3a/1a4 Ha
omnpezeNeHue MOJIEKYIIpHON (HOpMYIIbI
13 OpPTaHMYECKOTO BEIIECTBA MO MACCOBBIM bubmuorexa [JOK
JIOJIIM aTOMOB DJIIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eh
ero coctaB. CucTeMaTH3anus u
000011ICHIE 3HAHUM 110 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIna, HOMEHKIIATypa, dJIEKTPOHHOE BuGmorexa LIOK
14 U IIPOCTPAHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
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15 du3nvecKue U XUMUYECKHE CBOMCTBA bu6nmoreka [IOK
ankeHoB. [IpaBuiio MapkoBHHUKOBa https://m.edso00.ru/21069ccd
16 CnocoObI MoTy4YeHus ¥ IPUMEHEHNE bubmuorexa [JOK
AIIKCHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 mo Teme
17 "l'll)onyquHe 3TI:1J1eHa U U3Y4YEHUE €T0 Bubmmorexa LIOK
. https://m.edso0.ru/0941eed8
CBOMCTB
Pemenune pacu€THbIX 3a1a4 Ha
18 onpenenegne MOJIGKYJIﬂf)HOf/'I (bopMyITBI Bubmmorexa LIOK
https://m.edsoo.ru/e9ead921
OpPTraHUYECKOTO BEIECTBA
AJKaIUEeHBI: CONPSKEHHBIC
19 I/I30J'pr0BaHHLIe I:(YMYJII/IpO’BaHHHe. bubmmorexa LIOK
’ https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX bubnmnorexka HOK
JIMEHOB https://m.edso0.ru/e561253d
21 CrocoObI MoTy4YeHus: ¥ IpUMEHEHNE bubmuotexa [JOK
aJTKaTNCHOB https://m.eds00.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHA psijI, oO1Ias
99 dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE bubnmoreka [JOK
U POCTPAHCTBEHHOE CTPOCHUE https://m.edsoo0.ru/68b6cc4c
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
23 XUMHUYECKHEe CBOMCTBA aJIKMHOB bubmiorexa LIOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaklIMM HA TPOMHYIO bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOsbI oTy4YeHus: ¥ IPUMEHEHNE bubnuotexa [JOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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Pemenue 3aa4: pacu€Thl 0 ypaBHEHUIO

bu6nmoreka [IOK

26 XUMHYECKON peaKIuu https://m.edsoo.ru/5db8e526
97 Cucremarusanysa U 0000IeHNE 3HAHUN
o TeMe
ApEHBI: TOMOJIOTHYECKUH PsiJI, O0IIIast
opMyJia, HOMEHKJIATypa. DJIEKTPOHHOE
28 1(/11) HII))O}C,TpaHCTBeHHOG proeHHe l\fOJIeKyJI bubnuorexa LIOK
https://m.edso00.ru/a92a7094
OeH3oI1a ¥ TOIyoJa, uX (GU3nIecKue
CBOICTBa
29 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIIUU bubnnorexka HOK
3aMeIleHHS https://m.edsoo.ru/a44alae4
XHUMHYECKUE CBOMCTBA apCHOB: PEaKIuU
30 MPUCOSANHEHHUS OKHCHCEHG ronfono?ma bubmiorexa LIOK
’ https://m.edsoo.ru/a44alae4
OeH3oira
31 OCcoO0CHHOCTH XUMHUYECKHX CBOWMCTB bubmorexa [JOK
CTHpOJIa https://m.edso00.ru/d5018a54
Pemenune pacu€THbIX 3a/1a4 Ha
32 onpeneneli)ne MOJ'I@K}U‘I?[?)HOf/I (bopMyITBI bubnuorexa LOK
https://m.edsoo.ru/53461a2c
OpPTaHHYECKOTO BEIIecTBa
33 CnocoOsI OTy4YeHuUs ¥ TPUMEHEHNE bubnuoteka [JOK
apeHoB https://m.edso0.ru/6f717d09
34 I'eneTnueckas CBSA3b MEKIY
pa3IMYHBIMH KJIaCCaMH YTJIEBOJOPOJIOB
Pacu€tel o ypaBHEHUSAM XHMHUYECKUAX
35 peaknuii. CuctemMaTu3arys u
000011ICHIE 3HAHUM 10 TEME
36 [Tpupoansrtii ra3. [lomytHbie HEPTIHBIC



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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ra3bl

KameHnHbI#1 yroiib 1 IpOLyKTHI €70

Bbu6nuoreka [IOK

37 nepepaboTKu https://m.edsoo.ru/69b3398b
Hedtp 1 ciocoOsI e€ nepepaboTKH.
38 Hpi)MeHeHHe HpOI[yKTO]f HIZ:pepa(SOTKH bubmorexa LIOK
https://m.edso00.ru/21f9de78
HePTH
39 ['eHeTnyeckas CBSI3b MEXKAY
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
["anoreHonpon3BOIHBIE YTICBOJOPOIOB:
40 BJIGKTpOHH(I))e CTpoiHHe' };axupfn " bubnmorexa LIOK
’ https://m.edsoo.ru/82b4d759
3aMelleHus TajoreHa
JleWicTBue 1Ienouei Ha
41 raJoreHnpou3BoAHbIe. B3anmoneicTeue
JUTAIOT€HAIKAHOB C MAaTrHUEM M IUTHKOM
4 CucreMmarusanus 1 0000IIeHNEe 3HAHUT bubmmoreka [IOK
o pazzeny "YriaeBoaopoasr" https://m.edso0o.ru/20e89f22
43 Konrtponbnas padora no reme bubmuoreka [JOK
"VrieBonopoast" https://m.eds00.ru/95c9e298
[IpenenpHBIE OJHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psijl, oomas dhopMyaa,
44 CTpOEHHE MoneKyJI: ESOMI;)I/I}IQ) o bubmorexa LIOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KJlacCu(pUKaIMs,
¢du3nueckne cBOMCTBa
XHUMHYECKHE CBOMCTBA MTPEAEIIBHBIX bu6muoreka [JOK
45
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOsbI oTy4YeHus: ¥ IPUMEHEHNE bubnuotexa [JOK

OIHOATOMHBIX CITMPTOB

https://m.edso0.ru/484100000000000



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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[IpocTeie a3¢upbl: HOMEHKIATypa U

bu6nmoreka [IOK

47 e oe e
H3OMEPHA, 0CO ?Hocm Pusmieckhx u https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOWMCTB
M :
8 omsentaon n canepu, ix biorera LIOK
HEPHIL, . https://m.edsoo.ru/ee4d84aa
buznyeckue 1 XuMUYECKHE CBONCTBA
49 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubmuorexa [HOK
MHOT'OATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
() : )
50 Q)P?;II:‘J{IGC(;TI/II);) zgg;cﬁgze?(lifnqﬂocm bubmmorexa LIOK
' https://m.edsoo0.ru/2ce726f8
denomna
51 XuMHUecKue cBoicTBa (heHoIa bubmorexa LIOK
https://m.edso0.ru/037ca5f9
59 CnocoObI Moy4YeHus: U TPUMEHEHNE bubmuotexa [JOK
denona https://m.edsoo.ru/c77ddf4c
IT 6otra Ne 2. P
S oencpmenratmmx sasa o Teve bimorera LIOK
. P N 8 https://m.edsoo.ru/fd0ced09
CnupTsl U (eHOJIBI
54 CucremaTtu3anus 1 0000IICHUE 3HAHUIA bubmmorexa [JOK
TI0 TeMe https://m.eds00.ru/1810ch9b
AnbAeruipl ¥ KeTOHBI: DJIEKTPOHHOE
CTpOoeHHE KapOOHUILHOU TPYIIIIBL; bubnmoreka [JOK
55
TOMOJIOTHYECKHUE PsI/IbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyna, n3oMepusi U HOMEHKIIATypa
Anbaeruipl ¥ KeTOHBI: (U3HIECKUE but6mmoreka [IOK
56 .
CBOMCTBA; peaKIMy MPUCOCTHHCHHSI https://m.edso0.ru/c887425c
57 Peakiny oxkuciieHus 1 Ka4yeCTBEHHBIE but6mmoreka [IOK



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
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https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«Xumus_yriayoJjeHHblii yposens_ 10-11 kiaaccbny

pPE€aKkiuu aJlbACTUA0B U KETOHOB

https://m.edsoo.ru/a393baa9

CriocoObI MOTy4eHUs aTbICTHIOB U

Bbu6nuoreka [IOK

>8 KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIE
59 KaIE)GOHOBHe KI/ICJII())TIIiI 0COOCHHOCTH Brbmmorexa LIOK
’ https://m.edsoo.ru/fecOb113
CTPOCHHS MX MOJICKYII
60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX (DU3MYECKHE CBOMCTBA https://m.edsoo.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX bubnmnorexka HOK
OJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT https://m.edso0.ru/40e6e0e9
Oco06eHHOCTH CBOMCTB MYPaBbHHOM
62 KHCJIOTHI. MH0r006pa3HeyEap60HOBmx bubmmorexa LIOK
https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
63 JII:IKap6OHOBBIX FI/II;[pOKCI/IKap6OHOBI>IX bubmorexa LIOK
’ https://m.eds00.ru/83a08773
kuciot. [IpencraBuTeN BEICIINX
KapOOHOBBIX KHUCIIOT
64 [TonaTue o Mpou3BOIHBIX KAPOOHOBBIX bubmuoreka [JOK
KUCIIOT https://m.edso0.ru/0d162d9d
65 CriocoObI MoTy4eHus U IpUMEHEHUE bubnmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
CrnoxxabIe YPHUPHI: TOMOJIOTHYSCKHH DS,
66 oOrmast q)opjl)yfa HU30MEpHsI U o bubmmoreia LIOK
’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnvecKkue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK

3¢upoB

https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
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Pemenne pacuéTHbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKON pPEeaKIIiu, Ha

o8 oTpeieNieHue MOJICKYIIPHOU (DOPMYITBI
OpPTaHWYECKOTO BEIIeCTBA
[Tpaktuueckas padora Ne 3. Pemenue

69 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnmnoreka HOK
"KapOoHoBbIe KUCIOTHI. CIIOKHBIC https://m.edso0.ru/486671fb
a¢upsr"

20 JKupsr: ctpoenue, puzndeckue u bubnmnoreka HOK
XUMHYECKHE CBOMCTBA (THAPOJIH3) https://m.edsoo.ru/al19c5b98
OCO0OCHHOCTH CBOICTB KUPOB,

71 COJIEpXKaIINX OCTaTKU Hengez[em,mﬂx bubmorexa OK

https://m.eds00.ru/b0331922
YKUPHBIX KUCTOT. JKupsl B mpupoe
Mpb11a Kak COJIA BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX Motoliee AercTBue. [lonsaTue bu6mmoteka [IOK

72
0 CHHTETHYECKHUX MOIOIINX CPEICTBAX https://m.edso0.ru/3c566565
(CMO)

['eHeTnyeckas CBSI3b YIIEBOJOPOAOB U
73 KchopOﬂconepmamZ; oprafmlzlelclzxnx bubnuorexa LIOK
https://m.eds00.ru/56790c96
BEIIICCTB

74 Pacu€tel o ypaBHEHUSM XUMHUYECKUX
peakuun

75 CucreMmarusanys 1 0000IeHNe 3HAHUN but6mmoreka [IOK
10 TeMe https://m.edsoo.ru/f8eaf2eb
OO0mras XxapakTepuCTUKa YTIJIEBOJIOB U BuGnmorexa LOK

76 Kiaccudukanus yriieBooB (MOHO-, M-

Y TIOJIUCAXaPHJIbI)

https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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77 Monocaxapusl: pu3nIecKre CBOWCTBA bubmmorexa [JOK
1 HaXxOXICHUE B IIPHPOIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue rIoK03bl, €€ 3HaYeHUE B bubmuorexa [JOK
JKU3HEIEATCIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
rcaxapH/ibl: caxaposa, MajJbTo3a U
79 faKTosaI.) I‘?&XO)KII@II{)I/IG B IIPUPOJIC U Brbmmorexa LIOK
https://m.edsoo0.ru/eb0384e7
MIPUMCHCHHE JUCAXAPHJIOB
[Tonucaxapuabl: CTpOeHHE
80 MEleOMOJII;KgJI q)urs)nqecxne u Bubmmorexa LIOK
oY https://m.edsoo.ru/72a04508
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
81 [TonsiTrie 06 NCKYCCTBEHHBIX BOJOKHAX bubmmorexa LIOK
https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
82 onpeneneli)ne JIOJIN BI)IXJ;)Ia MPOTyKTa bubmorexa [OK
https://m.edsoo.ru/7fde47ef
PEaKIuu OT TEOPETHUUECKH BO3ZMOKHOTO
83 CucreMmarusanus 1 0000IeHNEe 3HAHUN bu6mmoteka [IOK
0 paszeny https://m.edso00.ru/08d4364c
KonTponbhas pabota mo Teme
84 "KI/ICJI':OpO,Z[COI[pep)KaH_II/Ie OpraHuy4ecKHue bubmorexa HOK
https://m.edso0.ru/42c6678e
coenunenus" (BIIP)
AMUHBI: K1accu(UKaIms, CTpOeHUE
85 MOJIEKYII o6maﬁ(b(bop11\l4yﬂa IiOMepI/ISI bubmorexa LIOK
’ ’ o https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA
86 XUMHYECKHE CBOMCTBA aTH(PaTHUECKUX bu6muoreka [JOK
aMHUHOB https://m.edso0.ru/1bc5cf80
87 AHUWIUH: CTPOCHHUE AaHUJIMHA, bubnuotexa [JOK

0COOEHHOCTH XMMHUYECKHUX CBOMCTB

https://m.edsoo.ru/39cd21f1



https://m.edsoo.ru/b4bdda2d
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https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
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AHWJINHAa

CriocoObI mostyueHus 1 IPUMEHEHNE

Bbu6nuoreka [IOK

88 ann(aTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 u30Mepusi, (GU3NYECcKre CBOMCTRA. bubmmoreka [IOK
OTaenpHbIC MPEJCTABUTEIHN 0. https://m.edso0.ru/d1773e80
AMHHOKHUCIIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX
90 OuosornyecKoe 3HauCHNEe aMI/IHOKI/ICJI,OT. bubmmorexa LIOK
https://m.edsoo.ru/77df705a
CuHTE3 ¥ THIPOIIH3 MTENTH/IOB
01 benku kak mpupoaHbIE MOTUMEPHI; bubnmnoreka HOK
CTPYKTYpPbI OCITKOB https://m.edsoo.ru/429e9899
. bubnmoreka [JOK
92 XUMIeckHe CBOHCTBA Genkos https://m.eds00.ru/6237306d
A3oTconepikaliie reTeporuKInuecKue
93 coenHH:Hfm. II‘IIIYKHGI/IHCI;)BSC KHCIIOTHI: bubmorexa LIOK
https://m.edso00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh
[Tpaktuueckas padora Ne 4. Peenue
HKCIEPUMEHTAIBHBIX 337134 110 TeMe bubmuoreka [JOK
94
"A30TCoepIKaIie OpraHNueCKIe https://m.edsoo.ru/8e3c02d1
coenuuenus"
[IpakTuueckas padora Ne 5. Pemenue
95 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME bubmmoreka [JOK
"PacriozHaBaHNe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coenquHeHni"
96 KonTtponsHast pabota o Teme bubmuoteka [JOK

"A3oTcoaeprKaliye opraHun4ecKue

https://m.edsoo.ru/ce561bc?



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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https://m.edsoo.ru/429e9899
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coenuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU

BBICOKOMOJICKYJISIPHBIX COCTMHEHUH U bubmuorexa [JOK
97 1
METO/IbI MX CHHTE3a —IIOJIMMEPU3AIIUs U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHCALINS
98 IInacTMaccel. YTunm3auus u 1 bubnnoreka IIOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJIbHbBIN bubnuoreka [JOK
99 1
CHHTETHYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
B :
100 I/I(?IJ(I O;iieiigfa:;;lii’nqecxne 1 bubmmorexa LIOK
Y ’ ' https://m.edso0o.ru/5963a601
[TonmuMepsl cielManbHOTO Ha3HAUCHUS
oL g[llaI;TI/I‘IezKa;Iﬂ pa60Ta3 :l\l’ga6. P:meeH:e . BuGmorexa LIOK
KCIIEPUMEHTATbHBIX 9 110 TEM
. P 8 \ https://m.edsoo.ru/3aebd77a
PacnioznaBanue macTMacc 1 BOJIOKOH
102 woyacnmoro arepmana no ene 1 biorera LIOK
" v P " https://m.edsoo.ru/6a22ble8
BricokoMoeKyspHbIE COeTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
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11 KUIIACC
Ne KosmyecTBo yacos DJIeKTpOHHbIe NN (ppoBbIE
w/n Tema ypoka Beero Kontpoabnbsie  IlpakTuueckue = 00pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 Atom. CocTaB aTOMHBIX si7iep. XUMHUECKH 1 bubnnorexka HOK
31eMeHT. M30Tons! https://m.edso0o.ru/59c112ee
) CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnmnoreka [HOK
KBaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHuecKkux 3J1eMeHTOB (S-, 1 bubnnoreka [HOK
p-, d-, f-amemenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpOHOB O AaTOMHBIM 1 bubnuotexa [HOK
opouTaism https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5) 3neMeII{)TOB B OCHOIZII){OAZI?/I Eo36y>1<néHH0M 1 bubmmorexa LIOK
https://m.eds00.ru/8149e846
COCTOSTHUH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnmnoreka [JOK
DNeKTPOOTPUIIATEIIEHOCTD https://m.edso0.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XUMMHUYeCKux annemMeHToB [I. U. 1 bubnuotexa [JOK
MemnpeneeBa, CBsI3b C COBPEMEHHOU TeOpHUEit https://m.edso00.ru/16957c01
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU bu6muoreka [JOK
8 1
MPOCTBIX U CJIOXHBIX BEIIECTB MO TPYIIIaM H https://m.edso0.ru/f8468927
nepuojam
9 CucreMmaruzanys 1 00001IeHe 3HAHNUHI 110 1 but6mmoreka [IOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
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TEMC

https://m.edsoo.ru/8fad2942

Bunnl xumndeckou cBs3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bu6nmoreka [IOK

10 Bomopoanas cBsizb. MexXMOIEKYIIPHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BaneHTHOCTP U BaJIEHTHBIE BO3MOXKHOCTH
11 aToMOB. CBs3b 3JIEKTPOHHOMN CTPYKTYpPBI bubmmorexa LIOK
https://m.edso00.ru/3d2ca093
MOJIEKYJT C UX TE€OMETPHUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnnoreka IIOK
COCJIMHEHUSX: COCTAaB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOeKynspHOTO U
HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIbI bubnmnoreka HOK
13 .
KPHCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BELIECTB
14 IIoHsATHE O IUCIIEPCHBIX CUCTEMAX. bubmuoreka [JOK
[IpencraBneHne 0 KOJUIOUAHBIX PacTBOPAx https://m.edsoo.ru/da2c70e4
HcTuHHbIE pacTBOPHI: HACHIIIIEHHBIE U
15 HeHaCI)IHIGIfHBIG pI:lCTBOpI/IMH;CTB. bubmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3ana4 ¢ ncnosib30BaHUEM NMOHITHN
17 "MaccoBasg J:[I([mﬂ pacTBOpEHHOrO BenecTra" bubmorexa HOK
| . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAITHs
18 Krnaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzanys 1 00001IeHe 3HAHNUHI 110 but6mmoreka [IOK



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
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TEMC

https://m.edsoo.ru/8d2c6a3a

KontpomnsHas padora Nel nmo remam
"Ctpoenue aroma. [leproandeckuii 3aKoH 1

bu6nuoreka [IOK

20 [Tepuoanueckas cucTeMa XMMHUYECKUX https://m.eds0o.ru/70a60aad
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMHIUeCKuX peakiui B
HEOPraHUYeCKOM U OPraHNYeCcKOl XUMHUU.
21 3a1<(r))H COXpaHEHHUS MlZlCCLI BEILIECTB; 3aKOH bubmorexa LIOK
’ https://m.edsoo.ru/6335cdd2
COXPAHEHMs U MPEBPALLECHUS SHEPTUH ITPU
XUMHUYECKHX PEaKIUIX
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. bubnnorexka HOK
Tepmoxummuyeckne ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Beruncnenus no ypaBHEHHUSIM XUMHYECKUX bubnmnorexka [HOK
peakiuii ¥ TEePMOXUMHUYECCKUM YPAaBHCHHUSM https://m.eds00.ru/87b13954
CKopoCTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOpPOB.
Karanu3s n kaTanu3aTopbl
25 ["'oMoOreHHbIe U TeTepOreHHbIE peaKIH
[IpakTuueckas pabora Ne 1 mo Teme
26 "];)J'II/ISIHI/Ie pa3nEIqux (bakTOpOB Ha CKOPOCTH bubmmorexa LIOK
. " https://m.edsoo.ru/1facaldl
XUMHAYECKON peaKIium
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmoreka [JOK
XUMHYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme BuGmiorexa [IOK
28 "BausiHue pa3nuvHbIX (aKTOpPOB Ha

10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

https://m.edsoo.ru/3bf34el17



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
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DnekrponuTrdeckas aucconnanus. CuiabHbIC

bu6nmoreka [IOK

29 1 ciabple AMeKTpoauThl. CTeneHb https://m.edso0.ru/5766bdf
JUCCOIUAITIT
HNonnoe npoussenenune Boabl. Cpesa BOJHBIX
30 paCTBOpOIS Bonof)onHHﬁ IfOKaSETjJII) (pil) bubnmorexa LIOK
https://m.edso00.ru/3966ca89
pacTBopa
31 I'mpponus coseld. Peaknuu, nporekaroniye B bubnnorexka HOK
pacTBOpax JJIEKTPOIUTOB https://m.edsoo.ru/09d5a9hd
[IpakTrueckas padota Ne 3 o Teme
32 ")I()HMquCKHe ;)ealcunn B pacTBOpax bubamorexa LIOK
. https://m.edsoo0.ru/2e3daeb0
JEKTPOJIUTOB
OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC
33 peakuuu. Baxuelmme oKUCIUTENU 1 bubmiorexa LIOK
https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIH
34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmorexa [JOK
Oananca https://m.edsoo0.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB bubamorexa LIOK
https://m.edso0.ru/93fb97d2
36 Pemenne 3a1a4 pa3nu4yHbIX TUIIOB bubmiorexa LIOK
https://m.edso00.ru/5a859d16
37 Pemenne 3a1a4 pa3nudyHbIX TUIIOB bubmiorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucreMaruzanys 1 00001IeHe 3HAHNUH 110 but6mmoreka [IOK
Teme "XuMHUYeCKHe peakiuu" https://m.edso0.ru/c161eb85
39 KonrtponsHas padora o reme Ne2 bubmuoreka [JOK
"XUMHUECKUE peaKIiu" https://m.edsoo.ru/a8a0a930
40 [Tonoxenue nemerasmios B [lepuoauyeckoit bubnmoreka [JOK



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
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CHCTEME XUMHUYEeCKHUX dnemMeHToB /. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aTtoMoB. Ou3nueckue cBOiCTBAa HEMETAIIIIOB

ANIOTponus HEMETaIOB (Ha pUMepe

https://m.edsoo.ru/8ca2dcad

bu6nmoreka [IOK

41
KHCJI0poaa, cephl, pocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
Bomnopon: nomyuenue, pusndeckue u bubnuorexa [HOK
42 .
XMMHUYECKHE CBOMCTBA. [ MIpuibl https://m.edso00.ru/0aa8f613
r : 0
“ inorZHH H(;X(;)KI[::I/ICGB npnpon:; cn;)co Bl BuGmorexa LIOK
MOJTy4eHUsI, PU3HUECKHE U XUMUICCKU
f’q https://m.edsoo.ru/4e223795
CBOICTBa
r .B i
4 cioporcorcpxaute cocumes biGiorera LIOK
POACOATPAI A https://m.eds00.ru/6b3255e6
raJloTeHOB
JIa0 0
45 n(?nOp:;I(/)II;iI:EOiEOOBMI;Im;II;IZEZIHeHCeHOCO N bubmmorexa LIOK
i P . https://m.edso0.ru/6971aca4
TaJIOTeHOB M UX COCIUHEHUIA
15| oo saa no e biorera LIOK
N P | A https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: nabopaTopHbie ¥ MPOMBIIIITIEHHBIE
47 CIoCcOOBI MOTydeHus, Pu3ndecKne u bubnuotexa [JOK
xuMuueckue cBoicta. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCIIOpO/ia U 030Ha
48 Oxkcubl ¥ TEPOKCUBI Bubmmorexa LIOK
g p A https://m.edso0.ru/5c8816a0
Bbubnuorexa LIOK
49 Pemenwne 3a1a4 pa3nudyHBIX TUIIOB

https://m.edsoo.ru/2b6d8b4b



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
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https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
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Cepa: HaxOKJ€HUE B IPUPOJE, CIOCOOBI

bu6nmoreka [IOK

50 nonyquHﬂ, (bu3nYecKrue U XUMUYCCKHE https://m.edsoo.ru/46afae 16
CBOHCTBa
bu6nmoreka [IOK
>1 CepoBosopox, cybpias https://m.eds00.ru/7c875999
59 Kucnoponcoaepxaniue COeTMHEHNsI CEPBI. bubnnorexka HOK
OCOOCHHOCTH CBOWCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas pabora Ne 5. Pemenue
53 BKIZ:HepI/IMeHTaJII;HLIX 3aaa4 o teme "Cepa u bubmmorexa LIOK
R " https://m.edsoo.ru/0afb05e4
e€ CoOeTMHEeHUS
A30T: HaXOX/IEHHE B TIPUPOJIC, CIIOCOOBI
54 MOJTy4eHUs qI)lI/I:aI/IquKI/lIDe E Xﬂm:/mqecxne bubmorexa LIOK
M ’ https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponconepskamnme coenHeHNs a3oTa. bubnmnorexka HOK
OcoOeHHOCTH CBOMCTB a30THOM KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHue a30Ta U €ro COeTMHEHUH. bubnmnorexka [HOK
A30THBIE y1oOpeHHsI https://m.edso0.ru/129f5059
docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI
57 non}(f{einﬂ (1)1/1312/(1‘{601(1/16 I/IPXII/:I)MiquKHe bubmorexa LIOK
N ’ https://m.edsoo.ru/9a6b43ec
coiictBa. @ochunpl u pochun
58 Oxcunst hocdopa, pochopcoaepxaiine bubnmoreka [JOK
kucaoThl. Comu pochopHOit KUCTOTHI https://m.edsoo0.ru/c7a2d429
59 [Ipumenenue docdopa u ero coeTMHEHUH. bu6muoreka [JOK
dochopubie yrnoOpeHust https://m.edsoo.ru/a218070a
ITpakTuyeckas padora Ne 6. Perenue BuGmorexa LIOK
60 AKCIIEPUMEHTAIILHBIX 3aa4 1Mo TeMe "A30T U

dbocdop u ux coenuHeHHs"

https://m.edsoo.ru/8175ac3f
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VYriepoa: HaX0XACHUE B IPUPOJIC,

bu6nmoreka [IOK

61 AJUTOTPOITHBIE Mouz[I/I(bI/IKaLU/H/I; dbuzmveckue u https://m.edsoo.ru/1eb19f9e
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE
62 Oxcun yriepoaa(ll), okcun yriepoma(1V), bubmuorexa [JOK
yrojibHast KUCJIOTA U €€ COJH https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmorexa OK
https://m.eds00.ru/6029b609
Kpemuuii: HaxoxxJ1eHuE B IPUPOJE, CIIOCOOBI
64 H(I))queHI/ISI (1)1/13I/I§ec1<ne u znfmie’CKHe bubmmorexa LIOK
M ’ https://m.eds00.ru/143558ab
CBOWCTBa
65 Oxcun kpemuusi(1V), kpeMHueBask KUCIOTA, bubnmnoreka HOK
CHJIMKATBI https://m.eds00.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €70 COCTNHEHUM. bubmmorexa LIOK
66 Creiiio, ero nonydere, Bits cTeKa https://m.edso0.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubnuorexa LOK
https://m.edso0.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmorexa [JOK
teme "Hemeramnsr" https://m.edso00.ru/6e864db5
69 KonTponbnas padorta Ne3 o teme bu6muoreka [JOK
"Hemeranisr" https://m.edso00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, bu6muoreka [JOK
KOPPEKIIUS OIUOOK https://m.edso0.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
7 CUCTEME XMMHYECKHUX DIIEMEHTOB. bubnmoreka [JOK

Oco0eHHOCTH CTPOCHUS JICKTPOHHBIX
000JIOYEK aTOMOB METAJLIIOB

https://m.edso0.ru/9839c16¢



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
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79 OO6mue GpuznuecKkre CBOMCTBA METAIIOB. bu6nmoreka [IOK
[TprMeHeHHE METAJIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 Cnnasel MetaiioB. Kopposust metanioB bubmmorexa LIOK
https://m.edso0.ru/42b872e3
74 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmorexa LOK
https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYECKUH Psijl HAPSIKEHUI
75 MeTaJ'IJI'I)OB. OO6mme cnoiozébl H(I))J'Iy‘leHI/I}I bubnmorexa LIOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
O6mas xapakrepucTuka metamioB |A-
rpynmnsl [lepuoanueckoil cucteMsl
76 XMMHMYECKUX 3J1eMeHTOB. HaTpuii n kanwmii: bubnmnoreka HOK
nojydeHue, pu3ndeckue 1 XuMHYECKIEe https://m.edso0.ru/e12c26b3
CBOWCTBA, MPUMEHECHUE TIPOCTHIX BEIIECTB U
HUX COeIUHEHUN
Oomas xapakrepucTtrka Metayuion |1A-
rpynisl [leppoaudyeckoi cucTemsl
7 XUMHYECKHUX DJIEMEHTOB. Maruuii U KajbIHii: bu6nuoreka [IOK
nojydeHue, pu3ndeckue U XuMHYCCKHE https://m.edso0.ru/7c3e49c0
CBOWCTBA, MPUMEHECHUE TIPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHuUs bubmorexa LIOK
https://m.edsoo.ru/c74bfae9
79 ANIOMUHMHI: TIOTy4eHue, pusnyeckue u bubmmoreka [JOK
XUMHYECKHE CBOWCTBA, TPUMEHEHHE https://m.edso00.ru/0e79b266
AM@oTepHbIe CBOMCTBA OKCHIA U BuGnmorexa LOK
80 THAPOKCH/IA aTIOMHHHMS, THIPOKCOKOMILICKCHI

AJIIOMHHUSA, UX IPUMCHCHUEC

https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«Xumus_yriayoJjeHHblii yposens_ 10-11 kiaaccbny

81 Pemenue 3amay pa3aMvHBIX THIIOB 1
IIpaxTrueckas padora Ne 7. Pemenne
82 BKI::HGTTMGHTZHI;HH:; 3a1ay 1o Ife;: 1 bubmorexa HOK
N P 8 N https://m.edsoo.ru/27a4af43
MeTtasutbl TJIaBHBIX TTOATPYIIIT
OO01ast XapakTEPUCTUKA METAIUIOB 1000
8 | mompym (Brpym) Neprommeexoi | 1 BuGaorexa LIOK
APy by PHOA https://m.edso0.ru/610d7431
CHUCTEMBI XUMUYECKHUX JIEMEHTOB
dusnyueckre 1 XMMHUYECKHE CBOMCTBA XpoMa bu6nuoreka [IOK
84 N 1
U €r0 COCTMHCHUI, NX IPUMCHECHHUE https://m.edsoo.ru/9911bef3
B 7 .
8 | Ilepmanranat cams, oro ocremrensise . BuGmorera LIOK
pu ’ https://m.edso0.ru/039d69c8
CBOMCTBaA
dusnueckue €CKHE CBOMCTBA JKejle3a
86 " I:1"(1)/1 I::0eKI;/IIHI:H);II/IIEMI/liFon KHeHlfe E TB)KH 1 bubmorexa HOK
A ’ i https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIUIaBOB XKele3a
87 dusnvecKkue U XUMHUYECKUE CBOMCTBA MEJIU U 1 bubmmorexa [IOK
e€ COeTMHCHUH, MX PUMEHEHHUE https://m.edsoo.ru/2bc0f954
o .
| e o |
a ’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
I1 §] Ne 8. P
80 oxencpueTammm saw o ToMe | ) BuGinorera LIOK
p a https://m.edsoo.ru/a6e352ea
"Mertasisl mOOOYHBIX oArpymm"
90 Perienue 3a1a4d pa3inyHbIX THIIOB 1 bubmmorexa OK
AT p https://m.edso0.ru/a8b83d83
01 O06001enre u cucTeMaThu3aIys H3y4eHHOTO 1 but6mmoreka [IOK

Marepuana no reme "Metamuib"

https://m.edsoo.ru/e91fe975



https://m.edsoo.ru/27a4af43
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92 KontponbHas padota Ne4 o reme 1 bubmuorexa [JOK
"MeTtasbr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yabTaTOB KOHTPOJIbHON pabOTHI, 1 bubmuorexa [JOK
KOPPEKIHS OIHOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B 00€CTIeYeHUN YCTOWIHBOTO
94 Pa3BHUTHS YEIIOBEYECTBA. HOH}:ITI/IG 0 Hay4HBIX 1 Brubmmorexa LIOK
https://m.eds00.ru/080fe1f0
METOJIaX MCCIICIOBAHUS BEIICCTB
HayuHble npUHIUIBI OpraHU3aIiH
95 XMMHUYECKOT0 IIPOU3BOICTBA. 1 bubnnorexka HOK
[TpoMBIIIUIEHHBIE CIIOCOOBI MOTYYCHUSI https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
96 XHUMHUYECKOE 3arps3HEHUE OKPYXkKarolen 1 bubnmnoreka HOK
Cpebl M €ro MOCIIEACTBUS https://m.edsoo.ru/9f11bf51
97 XUMUs ¥ 30pPOBbE YEIOBEKA. 1 bubnmnorexka HOK
JlekapcTBEHHBIE CPE/ICTBA https://m.edso0.ru/a6552721
98 Xumus iy, Pobk Xxumuu B o0ecriedeHnn 1 bubmmorexa [IOK
MTUIIEBOM OE30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u naproMepHbie CpeAcTBa. 1 bubnmnoreka [JOK
briToBast xumus https://m.edsoo.ru/da42d5a9
Xumus B CTPOUTENLCTBE. BaxkHenme
100 CTpOI/ITeJ'ILHIIjIC Y KOHCTPYKIIMOHHBIE 1 bubmorexa LIOK
https://m.eds00.ru/61e69003
MaTepuabl
101 XuMHS B CETbCKOM XO3SMCTBE. 1 but6mmoreka [IOK
Opranunueckre 1 MUHEpaJIbHbIC YI00OpSHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuorexa [JOK
TeMe https://m.eds00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoBaHUSA o0pa3oBaHus

1 Brnanenne cucremMor XMMAYECKUX 3HAHHUM, KOTOPast BKIIFOYAET:

OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM,
W30TOIbI, D3JIEKTPOHHAs o00ojoyka aroma, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIA aTOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUE  aToMa,  MOH,  MOJIEKyJa,  BaJICHTHOCTD,
AIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKAas
CBSI3b (G- U TT-CBSI3b, KPaTHBIC CBSI3U), THOPUAN3ALINS aTOMHBIX
opOuTanel, KpUCTAUIMYECKass pemerka, MOJb, MOJISIpHAs
Macca, MOJISIpHBIM  00BEM, MOJSpHAas  KOHIICHTpaIUs,
pPacTBOPBI (MCTUHHBIE, JIACTIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBI CKeNeT, (DYHKIIMOHAIbHAs
IpyIna, pagukai, U30Mephl, CTPYKTYpHas popmyJsia, U30MepUs
11 (cTpykTypHasi, reoMeTrpuueckas (IUC-, TPaHCU3OMEPUS),
' TOMOJIOTHYECKUN P, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOI - U
a30Tco/epKaIMe COCAMHEHUS], OWOJOTUYECKH aKTUBHbBIC
BemecTBa (YIJICBOJBI, JKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIPHbIE COEIUHEHMUS,
KPEKUHT, pUPOPMHUHT, THUIBl  XUMHUYECKHX  pEaKIuil
(OKHCIUTENbHO-BOCCTAHOBHUTEIIBHEIE, 3K30- U
OHAOTEPMUYECKUE, PEaKIMUd HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, OOpaTUMble U HeEoOpaTUMBIE), PacTBOD,
AIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JIMCCOIAAIINS, CTENeHb  JHUCCOLMAIINH, OKHUCIIUTEIb,
BOCCTAHOBUTEb,  DBJEKTPOJIU3, CKOPOCTh  XHUMHYECKOUH

PEeaAKIINM, XUMUYECKOE PABHOBECHE)
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1.2

TEOPpUU U  3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOEHUS
opranndeckux  BemiectB  A.M.  bytiepoBa,  Teopus
AIEKTPOJIMTUYECKON aucconuanuu, llepmonnueckuii 3aKoH
.. Menpeneena, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMMWH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHWMAaHUSA
MPUYUHHOCTA W CUCTEMHOCTH XHUMHYECKHUX  SBJICHUH,
COBPEMEHHBIC MPEACTABIEHUS O CTPOCHUM BEIIECTBA HA

AaTOMHOM, MOJICKYJIAPHOM U HAIMOJICKYJIIPHOM YPOBHAX

1.3

NpcaACTaBjJICHUA O  MCXAHH3MaX  XHMHUYCCKHUX peaKuHﬁ,
TCPMOANMHAMUUYCCKNX WM KHHCTHYCCKHX 3dKOHOMCPHOCTIAX HX
IIPpOTCKaHusA, O XHUMHYCCKOM PABHOBCCHH, JHUCIICPCHBIX

CHUCTCMaAx

1.4

1.5

2.1

Q)aKTOHOI‘I/I‘-IGCKI/IC CBCACHUA 0 CBOﬁCTBaX, COCTaBC,
IIOJIYUCHUU H 0e30I1aCHOM  HCIOJIL30BAaHUM  Ba)KHEHIIIHMX
HCOPraHNM4YCCKUX HW OpPraHUYCCKHX BCHICCTB B 6BITy )41

Hp&KTPI‘ICCKOfI JACATCIIBHOCTHU YCJIOBCKA

oOlue Hay4YHble TPHUHIMIBI XUMHYECKOTO MPOU3BOJACTBA (Ha
IIpUMEpe  TNPOU3BOACTBA CEPHOM  KHCIOTBI, aMMHAKa,

METaHoJIa, epepadoTKu HeTH)

CdopMupoBaHHOCTh YMEHUI BBISBIIATH:

XapaKTepHbIE MPU3HAKU U B3aMMOCBS3b M3yUYEHHBIX MOHATHMA,
IPUMEHATH COOTBETCTBYIOIME TIOHATHS IPU  OINKCAHUU

CTpOCHHUA U CBOMCTB HCOPraHNMYCCKHUX MW OPraHUYCCKHUX

BEIIECTB U UX IIPEBPALLICHUN

2.2

B3aUMOCBSI3b ~ XMMUYECKHX 3HAaHHUM C TOHATUSIMH W
MIPEICTABJICHUSIMH IPYTUX TIPEIMETOB JIsl 00J1€€ 0CO3HAHHOTO
MOHUMAHUSI W OOBACHEHHS CYIIHOCTH MaTEPHAILHOTO

CAWHCTBA MHUpa

3.1

CdopMUpOBaHHOCTH YMEHHUSI UCIIOJIH30BATh:

HAaMMCHOBAaHUs XHUMHWUYCCKHUX CO€)1HHCHPII>1 MCXKIYHApOIAHOIO
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3.2

COI03a TEOPETUYECKON M NMPUKIATHOW XMMHUU U TPUBHUAJIbHBIE
Ha3BaHUS BEIIECTB, OTHOCSIIMUXCA K M3YyYEHHBIM KJlaccaM

OpPraHNYCCKUX U HCOPTAHNYICCKHUX COC,ZIHHGHI/IfI

XUMUYECKYI0O  CHMBOJIMKY IS COCTaBIeHUS  (OpMYT
HEOPTaHUYECKUX BEIIECTB, MOJEKYJSPHBIX M CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKpAIIEHHBIX M  CKEJIETHBIX) (opmyn

OpPraHNYCCKHUX BCIICCTB

CdopMupoBaHHOCTh YMEHUS KIIaCCUPUITUPOBATD:

4.1

4.2

4.3

HCOPIraHN4CCKUC BCIICCTBA, CaMOCTOATCIIbHO BLI6I/IpaTL
OCHOBAaHUAA MW KPUTCpUU JIA KJ'IaCCI/I(l)I/IKaHI/II/I HN3ydacMbIX

XUMHUYECKUX 00BEKTOB

OPTraHUYCCKHC BCIICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTI>
OCHOBAaHMUA MW KPUTCpUU JIA KJ'IaCCI/I(l)I/IKaL[I/II/I HN3y4aCMbIX

XUMHUYECKUX 00BEKTOB

[0 pa3IMyHbIM MpHU3HAKAM (YHCIY W COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY 3((DEKTy peakiuu, U3MEHEHUIO CTETEeHE!
OKHUCJICHHS DJIEMEHTOB, OOpaTUMOCTH PpEaKIMM, YYacCTHUIO

KaTajan3aTopa)

CpopMUPOBaAaHHOCTh YMEHHUSI XapaKTEPU30BATh AJICKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH)
M HOHOB XUMHUYECKMX OdJIeMeHToB 1 — 4 mnepuoaoB
ITepuoanueckon cucremsl .M. MenaeneeBa u ux BaJICHTHBIE
BO3MOJKHOCTH, MCIIOJNB3ys IOHATHSA S-, p-, d-31eKTpOHHBIC

OpOUTaNIH, SHEPTETUYECKUE YPOBHH

ChopMUPOBaHHOCT, YMEHHS OOBSICHATH 3aKOHOMEPHOCTH
U3MCHEHHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX

MU CO€)1HHCHPIﬁ 110 I€proJaM M rpy1minam

ChopMupoBaHHOCTHP ~ YMEHHSI  COCTABJISITh  ypaBHEHUS

XUMHYECKUX PEAKINN U PACKPBIBATH UX CYLIHOCTD:

7.1

OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpcaACTBOM

COCTAaBJICHHSI DJIEKTPOHHOTO OajaHCca ITUX PeaKiui
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1.2

7.3

yYpaBHEHUS pEaKIWil pPa3IUYHBIX THUIOB; TIOJIHBIE U
COKpaléHHbIE ypaBHEGHUs peakuuid HOHHOTO OOMEHa,
YUUTHIBas YCIOBHS, ITPH KOTOPBIX ATH PEaKIUU UAYT 10 KOHIIA
peakiui TUIPOJIN3a, PEAKIUA KOoMILIeKcooOpa3oBaHus (Ha

MMpuMEpPC THAPOKCOKOMIIJIICKCOB IIMHKA U aJIIOMI/IHI/ISI)

CdopMupoBaHHOCTH YMEHUS MOATBEPKIATh:

8.1

8.2

10

10.1

10.2

Ha  KOHKPETHBIX  IPUMEpax  XapakTep  3aBHCUMOCTH
PEaKIMOHHON CIIOCOOHOCTU OPraHWYECKUX COEAMHEHUN OT
KPAaTHOCTM U THUINA KOBAJCHTHOW CBA3M (G- W T-CBS3M),
B3aMMHOT'O BJIMSHUS aTOMOB M T'PYIIIl aTOMOB B MOJIEKyJax, a
TaK)Xe OT OCOOEHHOCTEW pean3aliy Pa3IMdHbIX MEXaHU3MOB

IIPOTCKAHUA peaKI_[I/Iﬁ

XapaKTEepHbIE XUMUYECKUE CBOICTBa BEILIECTB
COOTBETCTBYIOIIUMHM  JKCIIEPUMEHTAMU M 3alUCSIMU

YPAaBHEHUM XUMUUYECKUX PEAKLIUMN

ChopMUpOBaHHOCT, YMEHHSI XapaKTepuU30BaThb COCTaB H
BOKHEUINIME  CBOWCTBA  BEIIECTB, MPHUHAICKAIIUX K
OTpeeIEHHBIM KJIaccaM M TPYIIIIaM COCAMHEHUU (IPOCThIC
BEIIECTBA, OKCHJIbI, TUIPOKCHUIBI, COJIM; YTJIEBOJIOPOIBI,
npocThie A(MUPBI, COUPTHL, (EHOJBI, aIbIACTHABI, KETOHHI,
KapOOHOBBIE KHUCJIOTHI, CIOXKHBIE 3(QUPBI, KUPHI, YTIEBOIHI,

aMUHBI, aMUHOKHCIIOTBI, OCJIKH)

ChopmupoBaHHOCT,  YMEHHSI NIPOBOAUTH  PAcu€Thl MO
XUMUYECKUM (POpMyJiaM U YPaBHEHUSIM XUMHUYECKUX peaklui
C MCTOJIb30BaHUEM (PU3HYECKUX BEJIMYUH:

Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKLHH,
€CIIM OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PAacTBOpPA C
OIPEIEIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA

WJIU JaHO B U30BITKE (MMEST MIPUMECH )

MacCoBOU WM 00bEMHOMN JI0JTH, BBIXOA MPOAYKTA PEAKIIHH

10.3

TETI0BOTO 3P eKTa peakiuii
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10.4

00BEMHBIX OTHOIIIEHUH ra30B

10.5

11

M0 HAXOXKJICHUIO XUMHUIECKOU (DOPMYJITBI BEIIECTBA

BJ'IaI[eHI/Ie CHUCTEMOM 3HAHUM O MCTOAAX HAYYHOI'O ITO3HAHUA
SIBIICHUMN MMpUpOJabl, UCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYKax H
YMCHHUC IPHUMCHATH O3THW 3HAHUA IIPU OSKCIICPUMCHTAJIBHOM
HCCICAOBAaHNN BCIICCTB MW OJIA OOBACHCHUS XHUMHYCCKUX
HBJ’IGHI’Iﬁ, HMCHOIMUX MCCTO B IIPHPOIC, HpaKTquCKOﬁ

ACATCIBHOCTH YCJIIOBCKA U B HOBCGHHGBHOﬁ ZKHN3HHU

12

ChopMUpOBaHHOCT, yMEHHUSI TNPUMEHATH (MCHOJIb30BATH)
3HAHMSL O  COCTaB€ M CBOMCTBAaxX  BEUIECTB  JUIA
DKCIIEPUMEHTAIIbHOM  NPOBEPKU  THUIIOTE3  OTHOCHUTEJIBHO
3aKOHOMEPHOCTEN IMPOTEKAaHUs XHWMHUYECKMX pEakuud U
IIPOTHO3UPOBAHUS  BO3MOXHOCTEM  HMX  OCYIIECCTBIICHMS;
CUCTEMHBbIE XUMHUYECKHE 3HaHUA s OOBSCHEHHA WU
IIPOTHO3UPOBAHUs SBICHUN, UMEIOIIUX €CTECTBEHHOHAYYHYIO
OpUpOAYy; JIA NPUHATHS TPAMOTHBIX pEUIeHW mnpobiemM B

CUTyalniaXx, CBA3aAHHbIX C XUMHEH

13

ChopmupoBaHHOCTh YMEHHS IUJIAaHUPOBaTh M IMPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE U HU3y4YEHUE CBOWCTB
HEOPTaHWYECKUX M OPTraHWYECKUX BEIIECTB, KAYECTBEHHBIC
peakluu  YIJIEBOJOPOAOB  PAa3IMYHBIX  KJIACCOB  H
KHUCJIOPOJICO/IEPXKALMX OPraHUYEeCKMX BEIIECTB, pEILICHHUE
HKCIIEPUMEHTATbHBIX 3aj1ay4 o pacrno3HaBaHUIO
HEOPTraHWYECKUX M OPraHUYECKUX BEUIECTB) C COOJIOJIEHUEM
npaBuwsl ~ 0€30macHOro  OOpallleHWss ¢ BellecTBaMU U
7ab0paTOpHbIM  000pynOBaHHEM; (POpPMYJIUMpOBATH  LIENU
UCCIIEIOBaHMsI;  MPEACTaBIsATh B pa3lIuyHOM  Qopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJIM3UPOBAaTh U OLIEHHWBATH UX

JIOCTOBEPHOCTb

14

CdopmupoBaHHOCTH YMEHHS OCYILIECTBIISTh
IIEJICHANPABICHHBI TMOMCK XUMHUYECKOW HWH(pOpMAIUU B

pa3IMyYHbIX MCTOYHMKAaX (HaydyHas M  y4yeOHO-HayyHas
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JUTepaTypa, CpelICTBa MaccoBOi nHpopmanuu, ceth MIHTepHET
U JIpyrue), KPUTHUYECKU AaHAIM3UPOBATh  XHUMHUYECKYIO
uHpopmaiuio, mnepepadaTeiBaTh €€ MW HCHOJIb30BaTh B

COOTBETCTBHH C ITOCTABJICHHOMN yueOHOM 3a1auei

15

ChopMupOBaHHOCTh YMEHUS IIPOTHO3UPOBATh, aHAIU3UPOBATh
U OLECHMBAaThb HMHPOPMALMIO C TO3ULIUN SKOJIOTUYECKON
0€30IIaCHOCTH TOCJICACTBUN OBITOBOM M MPOU3BOJICTBEHHOM
JeSITETHHOCTH YEJIOBEKa, CBSI3aHHOM ¢ MepepabdOTKOM BEIIECTB;
C(OPMHUPOBAHHOCTb ~ YMEHHMH  OCO3HaBaTh  OINACHOCTh
BO3/JICICTBUS Ha JKMBBIE OPIaHU3MBbI ONPEICIIEHHBIX BELIECTB,
IIOHMMAasl CMBICJI  IIOKa3aresisl MPEAEIbHOM  JOIyCTUMOU
KOHIIEHTpallud, M TMOSICHATh Ha IMpUMEpax  CIOCOObI
YMEHBILIECHUS U MPEAOTBPAILCHNS UX BPEIHOTO BO3JCHCTBUS Ha

OpTraHr3M 4YCJIOBCKaA
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

TGOpCTI/I‘ICCKHe OCHOBBI XUMHUH

1.1

Crpoenue BeniectBa. CoBpeMeHHass MOJielNb CTPOECHUS aroMma.
Pacnipenenenne  37ME€KTPOHOB MO  SHEPreTHUYECKHM  YPOBHSIM.
Knaccudukanus xuMuyeckux 37aeMeHTOB. OCOOEHHOCTH CTPOCHHS
SHEPIeTHYECKUX YPOBHEH aTOMOB (S-, p-, d-amemeHnToB). OCHOBHOE M
BO30YKIEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAs KOH(UTyparus

atroMa. BaneHTHEBIE QJICKTPOHEI

1.2

1.3

[lepnognyeckas cucteMa XuMuaeckux snemeHToB /[.M. Menneneena.
@usnueckuin cmbica llepuonnueckoro 3axona /.M. Menneneesa.
IIprynHBl U 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB DJIEMEHTOB U UX
COCIVMHEHUM 1O IIepuoAaM M TIpynmaMmM. 3aKOHOMEPHOCTH B
W3MEHEHUHM CBOWCTB ITPOCTBIX BELIECTB, BOJAOPOAHBIX COCIUHEHUM,

BBICIIUX OKCHUAOB U TUAPOKCHUI0B

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTh. CTEIEHbh OKUCICHHUS

1.4

Buaesl xuMuueckoil cBA3u (KOBaJICHTHAsl, MOHHAs, METaJJIMYEcKas,
BOJIOPOJIHASI) M MEXaHU3MbI €€ 00pa3oBaHUs. MeEKMOJEKYISIpHBIC
B3aUMOJAECUCTBUA. BemecTtBa MOJIEKYJISIPHOIO U HEMOJEKYJISIPHOTO
CTpoeHUsl. THUmbl  KPUCTALNIMYECKUX  PEIIETOK.  3aBUCHUMOCTH

CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH

1.5

Xumnueckas peakius. Krnaccudukamuss XUMHUYECKHX PEAKIUd B
HEOPraHUYE€CKOW U OPTaHMYECKON XMMHUHU. 3aKOH COXPAaHEHHSI MacChl

BCIICCTB

1.6

1.7

1.8

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3JIMYHBIX (haKTOPOB

TennoBble 3PGEKTb XUMUYECKUX peakiuil. TepMoXuMuyeckue

YpaBHEHUS

OOpatumble  peakuuu. XuMHYeckoe paBHoBecue. DakTopsl,

BIIMAIOIIME HAa COCTOAHUEC XHMMHYCCKOI'O pPaBHOBCECHS. HpI/IHI_H/IH Jle
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1.9

1.10

1.11

1.12

[HIaTenre

BJIGKTpOJII/ITI/ILIGCKaSI Aucconuanms. CuinbHbie 141 cia0bIe
SJICKTPOJIUTHI. Cpez[a BOAHBIX PaCTBOPOB  BCIICCTB: KHUCJIAA,
HeﬁTpaana;I, meJIovyHas. CreneHb JUucconuranuu. PCaKI_II/II/I HOHHOTI'O

oOMmeHa

I'mppoimm3 comeii. HMonHOe mnpowusBeaeHue BOAbl. BomopoaHblii
nokaszarenb (pH) pactBopa

CrocoObl BhIpaKEHUS KOHIIGHTPAIIMM PACTBOPOB: MaccoBas JOJIS
pPacTBOPEHHOIO BEIIECTBA, MOJIApHAsi KOHUEHTpalusa. HacelimeHHsie
Y HEHACBHIIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramioruaparsl

OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC pCaKmuu. HOB@I[GHI/IC BCIICCTB

B Cpeax ¢ pa3HbIM 3HaueHueM PH. Metozsl 31eKTpoHHOr0 OanaHca

1.13

DJIEKTPOJIN3 PACTBOPOB M PACIIIIABOB COJIEHN

OcHOBBI HeOpFaHHT{GCKOI;'I XUMHNN

2.1

2.2

2.3

2.4

2.5

3.1

Knaccudukanusa Heopranmyeckux coequHeHuid. HomeHknarypa

HCOPraHNYCCKHX BCIICCTB

XUMUYECKHE CBOMCTBA BaXXHEHUIIUX METAUIOB (HATpUM, Kaui,
KaJblUM, MarHuii, aJlOMUHUN, IIUHK, XpOM, XKe€Je30, Melb) M HX
coenuHenuii. O0IIMe CrocoObl MOIYYSHHUS METAILIOB

XUMUYECKHE CBOMCTBA BAXKHEHUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPBHI,
a3zota, gocdopa, yriepoaa U KpeMHHUsI) U UX COCIUHEHUMN (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHECHUIN )
['eHeTnyeckas CBsI3b HEOPraHUYECKUX BEUIECTB, TPUHAMICKAIIUX K

Pa3IMYHBIM KJ1accaM
Nnentudukaims HeopraHu4eckux coequHeHnii. KauecTBeHHbIe
peaKuMy Ha HEOPraHUYECKHUE BEIECTBA U NOHBI

OCHOBBI OPraHMYECKON XUMUH

OCHOBHBIE  TIOJIO)KEHUS ~ TEOPUHM  XMMHUYECKOTO  CTPOEHHS
opraHuueckux coeauHeHnit A.M. ByTiepoBa. YTiepoaHbIil CKeleT
OpPraHUYeCcKON MOJIEKYJbl. KpaTHOCTh XMMHYECKOU CBS3U. S- U P-

cBsi3U. SP3-, SP2-, Sp-ruOpuaM3anuu OpOUTANe aTOMOB YIJIepoja.
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3.2

3.3

3.4

3.5

3aBHCHMOCTDL CBOMCTB BCHICCTB OT XMMHUYCCKOI'0O CTPOCHUA MOJICKYII.

I'omomoru. I'omosiornueckuu psia. M3omepust u u3oMepbl

[Tonsitue o ¢yHkuonansHOU rpymnmne. OprueHTaMOHHbIE 3(PPEKThI

3aMECTUTEJIEHN

[IpeacraBinenre o0 KiIaccU(UKAIMM  OPraHUYECKUX  BEIIECTB.
HoMenknaTypa OpraHMYecKMX COCIUHEHUH (CUCTeMaThdeckas) u
TPUBUAIIBHBIC HA3BaHMUS BAXKHEUIINX MPEICTABUTENEH KIIACCOB

OpPraHNYCCKHUX BCIICCTB

CBoOOIHOpaAMKAIbHBIA 1 MOHHBIA MEXaHU3MbI peakiuu. [lonstue o
Hykieodumie u snekrpoduie. IIpaBuno MapkoBHukoa. IIpaBuiio

3ainena

AlnkaHbl. XWMHYECKHME CBOMCTBA aJKaHOB: TAJIOTCHUPOBAHHUE,
JIETUJIPUPOBAHUE, TEPMHUYECKOE pas3ioxKeHue, KPEKHHT,
n3zomepusauus, ropenue. llomydyenne ankanoB. LlukiioankaHBL.
Crneunduka CBOWCTB IMKIOAIKAHOB C MajbiM pa3MEpoOM IHKIIA.

PeaKI_II/II/I MNPHUCOCANMHCHUA U PaIUKAJIbHOI'O 3aMCIICHUA

3.6

AJKEHBI. XUMHYECKHE CBOMCTBA: pPCaKkInu IMPpUCOCANHCHUA
(ranor CHHUPOBAHUC, TUAPHUPOBAHHUC, THAPOraJIOrCHUPOBAHUC,
FI/II[paTaI_[I/I}I), ropcHus, OKHUCJICHUA u MMOJIMMCPH3al1H.

[IpombllIIEHHBIE U TA00PATOPHBIE CITOCOOBI MOTYyUYEHHUS ATTKEHOB

3.7

AnkanueHbl. XHUMHUYECKHME CBOWCTBA  aJIKQJIUCHOB:  pEaKIuu
npucoeAuHeHus: (TUAPUPOBAHUE, TaJOTEHUPOBAHME), TOPEHUS U

MOJIMMCPHU3al1H. HOHy‘IGHI/Ie AJIKaIUCHOB

3.8

ANKvHBI. XHWMHUYECKHE CBOMCTBA: pEAKUMH  MPUCOCAUHCHUS
(ramoreHupoBaHuUe, TUAPUPOBAHUE, ruapartams,
TUJPOTaJOTeHUPOBAHUE) KaK CIOCO0 TOJYYEHHUsI TOJIMMEPOB U
JIPYTUX TIOJIE3HBIX MPOAYKTOB. Peaknum 3amernenus. [opeHue
aleTUJICHa KAaK HMCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JIst

CBAPKHU U PC3KHN MCTAJLIIOB. HpI/IMCHCHI/Ie alICTHJICHA

3.9

Apenbl. XUMHUYECKHE CBOMCTBA O0C€H30J1a: Peakiuu dEKTPOPUIHLHOTO

3aMElIeHUs, NPUCOEAUHEHUs (TUAPUPOBAHUE, TAJIOTC€HUPOBAHUE).
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Peakmust ropenus. OCOOEHHOCTH XHUMHYECKHX CBOWCTB TOIyOJIA.
[Tonyuenne Oenzona. OCOOCHHOCTH XHMHUYECKHUX CBOMCTB CTHPOJIA.
[Tomumepuzarust ctuposa. CrnocoObl TMOJYyYEHUS W IPUMEHCHHE

ApOMATHYCCKUX YIJTICBOAOPOAOB

3.10

3.11

3.12

Cruptel.  IIpenenpHble  OAHOATOMHBIE  CHUPTBL.  XUMHUYECKHE
CBOMCTBA: B3aMMOJECICTBUE C HATPUEM KaK CIOCOO YCTAaHOBIJICHUS
HAJIMYUS TUIPOKCOTPYMIBI, C TajOreHOBOAOPOJAaMH Kak CIOCO0
IIOJIyYEHHs]  pAaCTBOpPUTENIEH, BHYTPU- M MEXKMOJICKYJISIpHAs
neruaparanusa. Peakuus ropenus. llomydeHue staHosa: peakums
OpO’KE€HHUsl TJIIOKO3bl, TUApATalus ATWIEHA. OTWICHIJIMKOIb U

IIMOCPHUH KaK MMPCACTABUTCIIN IIPCACIIBHBIX MHOI'OATOMHBIX CIIMPTOB

®eHos. XuMHYecKHe CBOWMCTBa (heHoNa (peakuuu C HaTpHEM,

TUAPOKCUIOM HaTpus, 6poMom). [Tonyuenue denomna

Anbaeruapl. XMMHUYECKHUE CBOMCTBA IMPEICIbHBIX —AIBACTUIOB:
THAPUPOBAHUE; KAYCCTBCHHBIC PEAKIMM HA KapOOHUIBHYIO TPYIITY
(peakiusi «cepeOpstTHOTO 3epKajay, B3auMOACHCTBUE C THIPOKCUIIOM
meau  (Il). TlonmyueHue mnpeneabHBIX aNbJETHIOB: OKHUCICHHE
CIOUPTOB, THUIpaTalys ameTujeHa. AIETOH Kak TIPEICTaBHTEIb

keToHOB. OcOOEeHHOCTH PCaKIM OKHUCIICHHUA allCTOHA

3.13

KapOoHoBble  KHCIOTBI. XUMHYECKHE CBOHCTBA MPEICTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB  MypaBbHUHOW  KuCIOTHL.  [lomydyeHme  mpenenpHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE AJIKAaHOB, aJIKEHOB,
IIEPBUYHBIX CHOUPTOB, aJbJIECTUAOB. BpIcline nOpenenapHble U

HCIIPCOACIIbHBIC Kap6OHOBBIe KHUCJIOTHI

3.14

CrnoxHsble 3¢upsl 1 kupbl. CIOCOOBI MOTYYEHHUS CIOXKHBIX 3(PUPOB.
O6patumocTts peakiuu  dtepuduxanuu. [IpuMeHeHHne CIOXKHBIX
7¢UpOB B MUIIEBON U Map(roMepHO MPOMBITUICHHOCTH. JKUPBI Kak
CIIOKHBIE D(HpHI TIHIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
XUMHUYECKHE CBOMCTBA JKUPOB. THIPUPOBAHUE, OKHUCIIEHHUE.
['upponus, WM OMBUICHHE, KMPOB KaK CIOCOO MPOMBIIUIEHHOIO

MOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. MBUTA Kak COJHU
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3.15

BBICIIIHNX Kap60HOBLIX KHCJIOT

XUMHUUYECKHUE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U
IbJIETUAHON TPYNI W MOJOYHOKHCIIOE OpoxeHue. I[lpumeHeHue
[JIIOKO3bI, €€ 3HAuY€HHE B IKU3HEACATEIBHOCTU OpraHu3Ma.
Jucaxapuapl: caxapo3a, MaibTo3a. BoccraHaBiuBaonme U
HEBOCCTAHABIIMBAIOIIME Jucaxapuabl. [Waponus  aucaxapujios.
[Tonucaxapuapl: Kpaxmay, TJIUKoreH. CTpoeHue MaKpOMOJIEKYJ
Kpaxmaja, TJIMKOT€Ha W LeJUIoJa03bl. (DU3WYEeCKHEe CBOMCTBA
Kpaxmajga W [eUII0J03bl. XWMHYECKHE CBOMCTBA Kpaxmana:
TUJIPOJIN3, KAUECTBEHHAsI PEaKLMs C MOJA0M. XMMHYECKUE CBOMCTBA
[EJUTIOIO3bI: THAPOIIU3, MMOJydeHHe d(UPOB 11eIUT0103bl. [ToHsaTre 06

HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKO3a, aHGTaTHBIﬁ IHGJIK)

3.16

3.17

AMUHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS: PEaKIMH C BOJOM,
KHCJIOTaMH, pEaKIUs TOpeHus. AHWIMH KaK IPeJICTaBUTEINb
apOMaTUYECKMX AaMHUHOB. XHUMHUYECKHE CBOWCTBA  aHUJIMHA:
B3aUMOJICUCTBUE C KHUCJIOTaMH, OpOMHOW BOJOW, OKHCJICHUE.
[ToyyeHre aMHMHOB aTKHJIMPOBAaHUEM aMMHUaKa W BOCCTAHOBJIICHHEM
HUTPOIPOU3BOIHBIX YIIIEBOIOPOIOB

AMHMHOKHCIIOTBI W Oelnkd. AMHUHOKHCIOTBHI Kak amM(pOTEpHbIE
OpraHUYEeCKue COEIMHEHUS. OcHoBHEBIE AMHHOKHCJIOTBI,
obOpasyromue Oenkn. XUMHUUYECKHE CBOMCTBAa OEJKOB: THAPOJIHU3,

JIeHATypalus, KaueCTBeHHbIC (I[BETHBIE) pEaKIMKU Ha OeIKU

3.18

CtpoeHne u CTPyKTypa TIOJIMMEpPOB. 3aBUCHUMOCTbh CBOMCTB
MOJINMEPOB OT CTPOCHHS MOJIeKYJl. OCHOBHBIE CIIOCOOBI MOTyUYEHUS
BBICOKOMOJIEKYJISIPHBIX COCAWMHECHUM: PEaKUUU MOJIMMEpU3alUu U

nojuKoHAeHcauu. Kinaccudukaiius BOJOKOH

3.19

Wnentudukaims opraHU4ecKux coequHeHni. Pemenmne
DKCIIEPUMEHTAJIBHBIX 33/1a4 HA PACTIO3HABAHUE OPTAHUYECKUX

BEILIECTB

3.20

I'eneTuueckas cBsI3b MCXKOY KiIacCaMHU OPraHNu4YCCKHUX COC,Z[I/IHGHI/Iﬁ

XUMUA U )KU3Hb
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4.1

4.2

Xumus B moBceAHeBHOW xu3HU. [IpaBunma Oe3omacHoit paboThl €
€AKMMH, TOPHOYMMHM W TOKCHUYHBIMU BELIECTBAMHU, CpPEACTBAMU

OBITOBOU XUMHUHU

XAMHUS WU 310pOBbE. XMMHS B MeOuUMHE. XUMHUSA M CEIbCKOE
XO035MCTBO. XHUMHSI B TPOMBIIUICHHOCTH. XUMHS M DSHEPreTUKa:
NPUPOIHBIN W TONMYTHBIA HEPTAHOM Ta3bl, HX COCTaB U
ucnonp3oBanue. CocrtaB HepTH U €€ mnepepaboTka (MPUPOAHBIC

VCTOYHUKH YTJIEBOJOPOAOB)

4.3

4.4

XUMHS U SKOJIOTUsL. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
u ero mnocneAactBus. OxpaHa ruapocdepsl, MOYBBI, arMochepsl,
bnopsl U hayHbl OT XUMUYECKOTO 3arpsizHeHus. [Ipobiema oTxon0B

1 TOOOYHBIX IMPOAYKTOB. AJ'IBTCpHaTI/IBHBIC HCTOYHHKH SHCPTUH

OOuue mpeAcTaBiICHUS O MPOMBIIUIEHHBIX CHOCO0aX MOJTyYEHUS
XUMHUUYECKUX BEHIECTB (Ha MpUMepe MPOU3BOACTBA aMMHAaKa, CEPHOM
KUCOoThl). U€pHas 1 uBeTHass Metaumyprus. CTEKJIO U CUJIMKAaTHas
MPOMBIIUICHHOCTh. [IpoMmblilieHHass opraHnudeckass Xumusa. ChpIpbé

L opr AHUYECKOM IIPOMBIIIJIICHHOCTH

Turmbl pacu€THBIX 32024

5.1

Pacuétel Macchl BemecTBa nin 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE MM O0BEMY OJTHOTO M3 YIACTBYIOIINX

B pCaKIMK BCUICCTB

5.2
5.3

Pacuétsl TermnoBoro 3 dexra peakuu

PacuéTrpl 00bEMHBIX OTHOLIEHUH T'a30B MPU XUMUYECKUX PEAKIUAX

5.4

9.5

5.6

5.7

Pacuétel Mmacchl (00BbEMA, KOIMUYECTBA BEILIECTBA) MPOIYKTOB
peakiuu, eciii OJJHO U3 BELECTB AaHO B U30bITKE (MMEET IPUMECH )
PacuéTel MaccoBoi Wi 00BEMHOM T0JIM BBIXOJIa TPOYKTA PEaKLUU
OT TEOPETUYECKH BO3MOKHOTO

Pacuétel Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MTPOJIYKTA PEaKLUu,
€CJIM OJTHO U3 BEIIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON

MacCCOBOM JI0JIEW pACTBOPEHHOTO BEIIECTBA

Pacué€Thl ¢ MCIIOIB30BaHUEM NOHATUN «MaccoBas A0JIy, «MOJIApHasd
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5.8

KOHOCHTPAOUsA», «KPaCTBOPUMOCTDb»

Haxoxxaenue MoJieKyJIspHOM (pOpMyJIbl OpraHUYECKOTO BELIECTBA MO
€ro IJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0

COCTaB, UJIA 110 IPOAYKTaM CropaHus
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemienner
* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB N.I'., Ciagkos C.A.
Axumonepnoe o6mectBo «M3narensctBo «lIpocBemenne
Tabmumer: [lepuonnueckas cucrema xumudeckux anemenToB . Y. Menneneena,
Ta0JINIIa PACTBOPUMOCTH, NEKTPOXUMHUUCCKUHN PST HAMTPSKCHHSI METAJIIOB.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Peanuzamus tpeboanuit ®I'OC cpennero obuiero oopazoBanus. Metoanueckoe
nocobue i yuutens.pdf

Marepuainsl 1jist noAroToBku k EI'D.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

bubnuroreka L{OK https://m.edsoo.ru/5a8072af



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/5a8072af
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