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MNOACHUTEJIbHAS 3AININCKA

Pabouast mporpamMMa mo XMMHUM Ha YPOBHE CPEIHETO OO0IIEero oOpa3zoBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
benepanbHOI oOpa3zoBaTeabHON IpOrpaMMBbl CPEIHETO o011ero
oopazoBanusi(DOIT COO), npeacraBineHHbix B DenepaibHOM TOCYyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TONOXKeHU «CTparerun pa3BuTusi Bocnutanus B Poccuiickoi
@epnepanuu Ha nepuoa 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsSI Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHHUs 3aHUMAEeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi yuamuxcs 10-11  kmmaccos.
W3ydyenue mpenMera, peanuzyeMoe B YCIOBHAX Au(depeHInpPOBAHHOTO,
npoduibHOTO O00yYeHHs, MPHU3BAHO OOecHeunTh 001Ie00pa3oBaTebHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO s
aJanTalii UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM U3HU B COLIUYME, a TaKXKe IS
IPOJOJDKEHUs O0Oy4YeHHUs B OpraHu3auusax NpodeccCHOHaIbHOro O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJIICTCS OJJHOW U3 PUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMeTa «XUMHUSD TOTydaeT
NoJPpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolUMU
nonoxkenusimu  ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJied, coaepKaHusl,
pe3yabTaToB OOy4YeHUs M TPeOOBaHUW K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CIIEIYIOIIME BBINMOJIHAEMbIE MPOTPAMMON IO
XUMUU QYHKIINN:

e HMHQOPMALIMOHHO-METOJUYECKAsl, peaju3alus KOTOpodh obecrneynBaeT
NOJIyYeHHE NPEACTABICHUS O ILENsIX, COAEp>KaHWU, OOIIe CTpaTreruu
oOy4eHwsI, BOCTTUTAHUS U PA3BUTHUS 00YUAIOIINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuJIs;

e OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTH
M3YUYeHUs] y4eOHOTO maTepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHONH OCHOBBI
KOHTPOJII U OIEHKH O00pa30oBaTeIbHBIX ITOCTIKEHHM OOYydYaroIlMXCcs B
paMKax HWTOTOBOM arrecTtaid B (OpME €IUHOI0 TOCYJIapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma asig yriryOa€HHOTO U3yYEHUSI XUMUU:



e YCTaHABIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJEp)KaHHE, 00sS3aTeIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpemrycMaTpruBaeT
pacnpenelieHue M CTPYKTYpPHUpOBaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEpKaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JA€T NpHUMEpPHOE pachpelereHrue y4yeOHOro BpPEMEHH, PEKOMEHIyeMOTro
JUTSI I3yYCHUSI OTACIIBHBIX TEM;

e TMpejJiaraeT TMPUMEPHYIO TOCIEIOBATEIBHOCTh HW3Y4YEHUS y4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBA3EH;

e Ja€T METOMUYECKYI0 MHTEPIPETAIHIO TSI 1 3a/1ad U3yYCHHs MpeaMeTa
Ha yriyOJEHHOM ypOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmero o0pa3oBaHUs, COJAEPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTenbHOMN
MPOrpamMMBbl CpeaHero o011ero oOpa3zoBaHUs (JINYHOCTHBIX,
METaINpeMETHBIX, MPEAMETHBIX), a TakKKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUN  0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHus TIPEeIMETA.

[To BceM Ha3BaHHBIM TO3UIMSAM B TMPOrpamMMe MO XMMHH IMPETyCMOTpPEHA
MIPEEMCTBEHHOCTh C OOy4YeHHEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a TMpeleIaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMUU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABIISIONICH COJIep KaHus y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BBIOOpa €ro BapUAaTUBHOM COCTaBIISIOLIEH,
KOTOpas JO/DKHA OMPESIAThCS B COOTBETCTBHHU C HAMPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBMM ¢ KoHuentyaibHbiMH TosioxkeHusmu DPI'oOC COO o
HAa3HAYEHUU TIPEAMETOB 0a30BOr0 MW YIUIYOJIEHHOTO YpOBHEM B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUsT Ha YPOBHE CpeAHEro ooImero obpa3oBaHUS
XUMHUS Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HaNpaBiIeH Ha peaU3aIuio
MPEEMCTBEHHOCTH C  TOCJICAYIOMKAM  OTaloOM  TOJYYEHUS  XUMHUYECKOTO
oOpazoBaHMsi B paMKax H3Yy4YCHHsS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILUIMH B By3axX M OpPraHu3alusx CpeaHEro npodeccuoHaaIbHOTO
oOpaszoBanms. B 3Toll CBs3M u3ydeHHE MpeaMeTa «XHMHUSD» OPUECHTHPOBAHO
NPEUMYIIECTBEHHO HA paclIMpeHue W  yIrIyOJNieHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINXCS, BEIOPABIINX OMPENEAEHHBIA TPOdUITH
0o0y4eHHs1, B TOM YUCIIE C IEPCIIEKTUBOM MOCIETYIONMIETO MOTYUYEHUSI XUMUIECKOTO
0o0pa3oBaHMs B OpraHU3alUsAX MpoQecCuoHabHOrO oOpa3oBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K miuaHUpyeMbIM pe3yJbTaTaM OCBOEHUS
dbenepaabHOl  00pa30BaTEIBPHON MPOrpaMMBbl  CpPeaHEro 00IIero oOpa3oBaHUs
U3ydeHHEe IMpeameTa «XuMHUS» OPUEHTHUPOBAHO TaKKe HaA pelieHue 3aaad



BOCITUTAHUS W COIMAIBHOTO Pa3BHUTHs OOydYarommuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIENHTEIUICKTYalIbHBIX YMEHUH, YMEHUN palMoHaIM3aIMu y4eOHOro Tpyaa U
0000IIEHHBIX  CHOCOOOB  JIEATENBHOCTH, MMEIOUUX  MEXKIUCUUILTUHAPHBIN,
HAANPEIAMETHBIN XapakTep.

CocTaBistomuMu npeaMeTa « XUMUS» Ha YPOBHE YIITyOJIEHHOTO HM3yYCHHUS
SBISIIOTCS  yrIyOnéHHbie Kypcbl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHudeckas Xxumus». [Ipu onpeneneHuy MoaAX0A0B K OTOOPY M CTPYKTYpPHOU
OpraHu3allii COJEPKaHMUSI ATUX KYpCOB B IporpamMme MO XHMHH 32 OCHOBY
npuHATel nojioxkeHus PI'OC COO o paznuuusx 0a30BOro u yrryOJaEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBy coaepkanus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYeCcKas XHUMH» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTEeMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOe TEOPETHUECKOEe JOMOTHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYIICCTBEHHO OOJbIIUKA O0BEM  (AKTOIOTHIECKOTO
Matepuana. Tak, Ha YriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOXHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMAa 3HAHMM O XUMHUYECKHUX
dJIeMEHTaX W CBOMCTBAaX MX COCIWHCHHWHA HAa OCHOBE PACIIMPCHUS W yTayOJaeHUs
MIPEICTABIICHUA O CTPOCHUM BEIIECTBA, XUMHUYECKOW CBSI3W M 3aKOHOMEPHOCTSIX
MIPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PCHUS] XUMUUYECKOW KHHETHKU
U TepMOoAMHaMuKu. M3ydeHue nepuoandeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XHMHYECKHUX  JJICMCHTOB O0asupyercss  Ha  COBPEMCHHBIX
KBaHTOBOMEXAaHWYECKHUX TMPEJACTABICHUSAX O CTPOSHUU aToMa. XHMMHUYECKasl CBS3b
O0OBSACHSETCS] ¢ TOUYKH 3PCHUS YHEPTETUUECKUX U3MEHECHMI TIpH €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHHUS MEXaHU3MOB €€ oOpazoBaHus. M3ydeHwue
TUTIOB ~ pEakiuid  JomojHseTcs  (GOPMUPOBAHMEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX TPOIECCaX U DIEKTPOIN3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce oprannueckoil XMMHHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHHU yaenseTcsi 0co00e BHUMaHKUE BOIPOcaM 00 3JEKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BIIMSIHUUA aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHWEe HMEEeT TO, 4YTO Ha COJIep)KaHHE KYypCOB XHUMHH
yrayOnEHHOTO YPOBHS U3YYCHHUS ISl KJIACCOB OMPEAEIEHHOTO Tpoduis (TIaBHBIM
0o0pa3oM Ha HX CTPYKTypYy M XapakTep HOINOJHEHUU K OoOmel cucreme
MIPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMUSHUE CMEXKHBIC TIpenIMeThl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(pU3udeckoro npodusiss 60ibI10e
3HauYe€HUE OYyIyT MMETh 3JEMEHThl y4eOHOro marepuaya mo oobmei xumuu. [lpu
U3y4YeHUU TIpeMeTa B JIaHHOM Ccllydae akKIeHT OyJaeT cielaH Ha OOIIHOCTh
METOJIOB MO3HAHWS, OOIIHOCTH 3aKOHOB M TEOPUW B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopusi (MOJEKyJsipHass Teopust B (U3HKE), 3aKOHBI COXpPaHEHUS



MacChl M JHEPIUM, 3aKOHBl TEPMOJAWHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUA O
CTPOECHHUU BEILECTB U APYIOE.

B TOo xe BpeMs B COAEpKaHMM MpeaMeTa JUisl KJIACCOB XHUMHKO-
Ounosornyeckoro npo@uiist OoNbIIUA yAENbHBIA BeC OyAeT UMETh OpraHuyYecKas
xumuss. B 3TOM chmydae mpeAocTaBisieTcs  BO3MOXKHOCTh — Ajig  Ooliee
00CTOSATENBHOIO  PAacCMOTPEHHS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKONl CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpUMEpPYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCIIOTBI U Apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIY)KaT OCHOBOM I W3y4EeHUS
CYILIIHOCTHU IPOLECCOB (POTOCUHTE3A, AbIXaHUsI, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHMs OCHOB Hay4HOIO MHPOBO33PEHHUS, OCBOCHHS
00IIIeHayYHBIX METOJIOB ITO3HAHMS M OTIBITA MTPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUW H3y4eHHE MpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMHd, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble mpenMeTh», «MaTtemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
ypOBHE), 3a7jauell MEepBOCTENICHHON 3HAYMMOCTH SIBISIETCS (POPMHPOBAHUE OCHOB
HayKM XHMHUH KakK oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIIbHOCTH Y€JIOBEKA U OJTHOrO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelenue
3TOM 3amauv Ha YriayOJNEéHHOM YpOBHE H3Y4Y€HHUs IMpeaMeTa Mpeanosaraer
peAIM3aINI0 TaKUX 1EJIeH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIICHUM IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiii B 0OecredyeHHUH
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  Mpoliem
AKOJIOTMYECKOM, SHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00ecCIeyeHnn paldOHAIBHOTO MPUPOJIONOIL30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl UEJIOBEKA, a TAKKE 3KOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpele;

e OCBOCHHME CHUCTEMbl 3HAaHMH, JIEXKAUMX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLIEH €CTeCTBEHHO-HAy4YHON KapTHHBI MUPA: PYHIAMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX IPOTEKAaHUs XUMHUYECKUX PEAKLHU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 0Ommx
HAyYHBIX MPUHIIAMIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUU IS OOBSICHCHHS
KITFOUEBBIX HJICH W MPOOJEeM COBPEMEHHOM XWUMHUHU, IS OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS TPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaJIM3a U OIIEHKHU C MO3UIINI KOJIOrMYeCKOoi 0€30MacHOCTH MOCIIEICTBUM
OBITOBOII M MPOU3BOACTBEHHON [EATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKAM  TPOHW3BOACTBOM, HCIOJIB30BAHUEM U  MepepadOTKON
BEIIECTB;

e yriyOlIeHHE TIPEACTABICHWM O  Hay4YHBIX  METOJaX  TO3HAHUS,
HEOOXOJAMMBIX JUIsl MPUOOpPETEHUsT YMEHUI OpPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHHS XUMUYCCKUX SIBICHHH, WMEIOIMUX MECTO B
MPUPOJIE, B MPAKTHIECKON IEATETLHOCTH M TIOBCETHEBHON KU3HH.

B mane peanuzanuu mepBOOYEpPEAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIOIIUX
GyHKUMNA 1ETOCTHOM CHUCTEMBI CPEJHEro oOHIero o0pa3oBaHUs NpPU U3YUYECHUU
npenMera «XUMHS» Ha  yrayOa€HHOM  YpOBHE OCOOYHO  aKTyaJlbHOCTh
PUOOPETAIOT TaKKE 1IETH U 3a]]a9H, KaK:

e BOCINHUTAaHHE YOSKIEHHOCTH B TIIO3HABAEMOCTH SBJICHUN MPHUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUECKUX U
MPUKJIAJAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHME MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IcYEJIOBEYECKHUX IICHHOCTEMH;

e pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX
crocoOHoCcTeM oOyuarommxcs, (GpopMHUpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30oBaHWI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHENTHOHN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY 3[0pOBbI0 M MOTPEOHOCTU B
3I0pOBOM 00pa3e KU3HU;

e (opmMupoBaHHME YMEHHMII W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIJISI U3YUEHHUS] XUMHUH Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero oOpaszoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUM.

[IpeaMer W  3HAUYeHUWE  OPraHUYECKOM  XHWMHUH, NPEIACTABICHUE O
MHOT000pa3uH OPraHUYECKUX COCTUHEHUI.

OJNEeKTPOHHOE CTPOEHUE aToMa yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXXHOCTM aTroMa yriepona. XHMUYECKas CBsA3b B
OpPTraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIM3AIMM aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3Mbl 00pa3oBaHus KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKIENTOPHBIN). THUNBI TEepeKphIBaHUS AaTOMHBIX OpOUTANCH, G- W 7T-CBS3U.
OpunHapHasi, ABOMHAas U TpoiiHast cBsi3b. CrocoObI pa3pbiBa CBS3EM B MOJIEKYJIax
opranuveckux BemiectB. [loHAaTHe 0 CBOOOAHOM paaukane, HyKJIeopuie u
anexTpodue.

Teopust cTpoeHus opraHuueckux coeauHennit A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCIUWHEHUU. MONEeKyJIsIpHbIE U  CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buasl H30MEpUU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTporHbie 3P(HEKTH B MOJEKYIaX OPraHUYECKUX COCITUHECHUN (WHIYyKTUBHBIN
U ME30MEpHBI (P PEeKThI).

[IpencraBnenne o kKiIaccupUKaMKU OpraHuyeckux BemiecTB. [loHaTue o
dbyHkuroHanbHOU rpynmne. I'omosnorus. I'omonoruueckue psiibl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEIBHBIX MTPEICTABUTEIICH.

OcoOeHHOCTH W KJaccu(UKaIUsg OpraHuYecKux peakuuid. OKUCIUTETbHO-
BOCCTaHOBUTEJIBHBIC PEAKLIMU B OPraHUYECKON XUMUMU.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYE€HUS BEUIECTB M HX MPEBpPAICHUM:
O3HaKoOMJIeHHE ¢ oOpaslaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, OIBITHI II0 IPEBPALICHUI0 OPraHUYECKUX BEUIECTB IIPU HAarpeBaHUHU
(mnaBneHue, OOyTIMBaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OPTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o0mias ¢popMysa, HOMEHKIIATypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, Sp°-
ruOpuau3anys aTOMHBIX opOuTanel yriaepoja, o-cBsizb. DU3MUECKHUE CBONCTBA
AJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, W30MEpPU3aLINH,
JNErUAPUPOBAHUS, IUKIN3ALNKI, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBinenue o
MEXaHHU3ME PEAKIUi PaJuKaJIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uxnoankanel. O0mas gopmysa, HoMeHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LIUKIONPONAH, LUKIOOYTaH) U
OOBIYHBIX (IIUKIIOTICHTAH, ITMKJIOTEeKCaH) IMUKIoankaHoB. CrocoObl MONyYeHUs U
IIPUMEHEHHUE UKIIOAJIKAHOB.

Ankensl. ['oMonornueckuii psiji ajnkeHoB, oOmas GopMyra, HOMEHKIIATYpa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AaJIKEHOB,  Sp*-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoaa, o- u m-CBsa3u. CTpyKTypHas u
reoMeTpuueckas (LUC-TpaHC-) wu3oMmepusi. DU3NYECKHE CBONCTBA AJIKEHOB.
XHWUMHUYECKHE CBOMCTBA: PEAKIUU MPUCOCOUHEHHS, 3aMEIICHUS B O-TIOJIOKEHUE
IIpU JBOMHOM CBA3M, IOJUMEpU3alUMU U okucieHus. IIpaBuno MapkoBHHMKOBa.
KadecTBeHHbIE peaklMy Ha ABOMHYIO CBs3b. CIIOCOOBI MONYUYEHHUSI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaueHoB (CONpsbKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposarnuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu |, 4-mpucoenunenne. Ilonumepusanus
CONpPsKEHHBIX MeHOB. COCOOBI MOTYYEHUSI U TPUMEHEHHUE aJIKaIMCHOB.

Anxunbl. ['oMonoruueckuii psii alKMHOB, 001Ias popmyia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @u3nyeckue CBOMCTBA aJIKHWHOB.
XUMHUYECKHE  CBOICTBA:  peakIUUW  MPUCOCAUHEHUS, JUMEpU3alUU U
TpUMepHu3aluu, okuciaeHus. KucioTHsle CBOKWCTBA AIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peakIny Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJTKUHOB.

Apomarnueckue yrieBoJopoasl (apeHsl). ['omonoruuyeckuili psiyi apeHoB,
oOmast popmyra, HOMEHKIIATypa U U30MepHsl. DJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3HWYECKHe CBOMCTBA apeHOB. XHWMHUYCCKHE
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIMK 3aMelIeHusI B OEH30JIbHOM KOJIbIIE U
YTJIEBOJAOPOJAHOM pajuKale, pPeakuud MNPUCOCIUHEHUs, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MPUMEPE aJKWIbHBIX pPAJUKAIOB, KapOOKCUILHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepuzanus ctupona. CriocoObl MOdydyeHUus U
IPUMEHEHUE apOMATUYECKHUX YTIE€BOAOPOIOB.

[Mpuponnsriii ra3. Ilomytabie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yroiib U mpoayKThl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHI), pU(DOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX]Y pa3IMUYHBIMU KJIACCAMU YTIEBOAOPO/IOB.

DNEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOIHBIX YTIJICBOJOPOIOB. Peakiuu
3aMEIICHUS TalloTéHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIY, ITHAHOTPYIITY,
amMuHOTpymmy. J[leficTBHe Ha TaJOTCHIPOU3BOJIHBIE BOJHOTO U CIHUPTOBOTO
pactBopa miénouyn. B3auMopeiicTBue NUraioreHaaKaHOB C MarHUEM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3oBanue
TaJIOTCHIIPOU3BOIHBIX ~ YIJIEBOJOPOJAOB B OBITY, TEXHHKE H TIPH CHHTE3C
OpPTaHUYECKUX BEIICCTB.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBpAIICHUI:
u3ydeHue (QU3NUYECKUX CBOMCTB YTJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakumii yrieBoJOpPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeynBaHHEe OpOMHON WM
WOJIHOW BOJBI, pacTBOpa IEpMaHTaHaTa KajlWs, B3aUMOJICHCTBUE alrleTHJICHA C
aMMUa4HBIM pacTBopoM okcuma cepedpa(l)), kadecTBeHHOEe OOHapyXKeHUE
yriepoja U BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJIYyYEHHE OSTUIICHA U
U3y4YEHUE €ro CBOWCTB, O3HaKOMieHHe ¢ KoJuiekuusmMu «Hedpte» u «Yromby, ¢
oOpa3naMM  IIacTMacc, KaydyyKOB U PE3UHBbI, MOJACIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U TaJIOT€HIPOU3BOHBIX YIJIEBOAOPOIOB.

Kucnopoaconep:xaiiue oprannieckue coeTuHeHus.

[IpenenvHbie omHOAaTOMHBIE CHUPTH.. CTpoeHHE MOJeKyn (Ha MpuMepe
METaHOJIa W JTaHojda). ['oMosorudeckuit pan, oOmas Qopmyna, U30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MIPEACIIbHBIX
OJTHOATOMHBIX CHUPTOB. BoOIOpOmHBIE CBS3M MEXKIYy MOJEKYJIaMH CIHUPTOB.
XUMHUUYECKHE CBOMCTBA: peEaKIMM 3aMEIICHUs, JeTUApaTallii, OKHUCICHUS,
B3aMMOJICUCTBHE C  OPraHMYECKUMH M  HEOPTaHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakiius Ha OHOATOMHBIE CUPTHL. [leficTBUE 3TaHONA U MEeTaHoJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOMCTB.

MHOTOaTOMHBIC CIHPTHI — JTHJICHIVIMKOJb WM TIUlEepuH. Dusnueckue u
XUMUYCCKHAE CBOWCTBA: PEAKIIMN 3aMEIICHHS, B3aMMOICHCTBHE C OPTraHUICCKUMU
U HEOPTraHWYECKUMH KHCIOTaMH, Ka4deCTBEHHAs pEaKIus Ha MHOTOAaTOMHBIE
cnupthl. [IpencraBienne o MexaHW3Me peakiuil HYKJICO(MUILHOTO 3aMEICHUS.
HeiictBue Ha opraHu3Mm desoBeka. CrnocoObl MOJyYeHUS U TNPUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJCKYJbl, B3aMMHOE BIWSHHUE THUAPOKCOTPYIIIBI H
oenszonbHOTO sAmpa. Puszmueckue cBoiicTBa ¢eHonma. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauectBenusie peakuuu Ha (¢(eHosl. TOKCHYHOCTH (heHouna.
CriocoObl mosrydenust u npuMenenue henomna. Genondopmanbaeruanas cMoa.

KapOonuiibHbIE COETMHEHUS] — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyImIibl. ['oMosiornuyeckue psiabl ajlbJerujoB U KETOHOB, 00Ias
dbopmyna, uzoMepuss U HoMmeHKiarypa. Dusnyeckue CBOMCTBAa albACTHAOB U
KETOHOB. XMMHWYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHeHnsa. OKHUCIEHNE albJeTu0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIbJETU]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/eNbHbIE KApOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. PU3HUecKUe CBOMCTBA
OJIHOOCHOBHBIX IMpeNeIbHbIX KApOOHOBBIX KHCIOT. BOIOpOAHBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOE€HHOCTH CBOMCTB MYpaBbUHON KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. MHorooOpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHYECKMX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBas, MaJbMUTUHOBAsA, OJICMHOBAadA, JUHOJEBAS,
NuHOoNen08as KUCIOoThl. CocOObI MOTYYEHUs U TPUMEHEHUE KApOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psia, oOmas (opmyrna, u3oMepus u
HOMeHKJIarypa. Dusnyueckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHCIOH W
HIEIIOYHOU CpeTIe.

Kupsi. Ctpoenue, Gpu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIIOM U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HEIPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/ie.

MBpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBUE.

O61mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
u nosucaxapuiabl). MoHOcaxapubl: TIIIOKO3a, (PYKTO3a, Trajakrosa, pudo3a,
ne3okcupudo3a. dusznyeckue CBOWCTBAa M HaxoxaeHHe B mpupone. dortocunTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJACTUIHON
IpylIm, CIOUPTOBOE U MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAUYECHUE B KUZHEACATEIBHOCTH OpraHu3mMa. /[ucaxapuapl: caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBiIMBarOIKME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lommcaxapuapl: kpaxman,
INIMKOTeH W 1eiunono3a. CTpoeHne MakKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
HEeJUT0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0JI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAYECTBEHHAs PEaKklus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUTIONIO3bI: TUAPOJIN3, MOIyYeHHe >PHUpoB 1etoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



DKCHEPUMEHTAIbHBIE METOJbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIMPTOB B BOJIE, B3aUMOJICCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIUPTA B AJIbJETH]I HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kayus (BO3MOKHO HCIIOJIh30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJbJCTUlIbl (C TUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcupom  menu(Il)), peakmus riammIepuHa ¢
ruapokcugom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIIOKO3bI ¢ Tuapokcugom meau(ll), BzaumoneiictBue
Kpaxmajia C MOJIOM, PEIICHUE IKCIEPUMEHTAJbHBIX 3a4a4 1o temMaM «ChupTel
denonb, «KapooHoBbie KUCTOTHI. CI0KHBIE YDUPHD».

A3oTcoaep:Kalue OPraHnyecKre cCoeINHeHM .

AMHHBI — OpraHMYECKHE MPOU3BOJHBIE aMMuaka. Kinaccudukanus aMuHOB:
anudaTuyeckue M apoMaTUYECKHE; IEepPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Ctpoenue moJiekyl, obmas gopmysia, U30MEpHsi, HOMEHKJIATypa U (U3nYecKue
CBOMCTBa. XMMHYECKOE CBOWCTBA aln(PaTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aUMOJCHUCTBUE NEPBUYHBIX aMHHOB C a30TUCTOM KHUCIIOTOW.
Conu ankniaMMOHHS.

AHWIMH — TMPEICTaBUTENb AMHMHOB apoMaTrudyeckoro psana. CrpoeHue
aHuiIuHA. B3anMHOE BiMsHUE TPYyNI aTOMOB B MOJIeKyje aHuianHa. OCcoOOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBIE peakiuu Ha aHWIMH. CrocoObl
MOJIYYCHHUS] M TpUMEHEeHHe anudarnueckux aMuHoB. [lomydeHue aHwIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe IPeACTABUTENN Ol
AMHUHOKHCJIOT:  TJIMLMWH, ajaHuH. @Ou3nyeckue CBOMCTBA AMHHOKHCIOT.
XYUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHMM, peaKIus TMOJUKOHACHCAIINKN, OO0pa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MIENTHIOB.

benku kak mnpupojHble noauMepbl. llepBuuHas, BTOpUYHAsT UM TpPETUYHAA
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOJIU3, ACHATYypaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
pacTtBopeHue O€JKOB B BOJie, JeHATypalus OEJKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JIKM, pelIeHHe HKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaMm
«A3oTcoaepkaiiue OpraHUYECKUe COEIUHECHUS 151 «Pacno3HaBanue
OPraHUYECKUX COCIUHECHU.

BbicokoMoJIeKYJIIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATHS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHAST MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, MOJUIPOIIMIIEH,
MOJIMBUHWIXJIOPU/, TIOJUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, MOJUKAPOOHATHI,
noJMATHWIICHTEpeTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DJIacTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypasngbHbIie (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYCHUS (TedtoH, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX IPEBpalICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4dyKOB, pEIICHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacmo3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnble 3anaumn.

Haxoxnenue wmomnekymasipHOi ¢GOpMysbl OpPraHMYEeCKOro COEAMHEHUS I10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIpHOM  (OpMYJIbI OpPraHUYECKOr0 COEAUHEHHS 1Mo Macce (00bEMYy)
MPOAYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkMy W/UIU MCXOJHBIX BEIIECTB, YCTAHOBIICGHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYEeCKOTO BEILIECTBA HA OCHOBE €ro XMMHYECKHMX CBOWCTB WMJIM CIIOCOOOB
MOJIyYeHUsI, OMpeeeHUEe JO0JMM BBIXOJAa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MO>KHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexXxnpeaMeTHBIX CBSI3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBINA (HaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJIEh, MOJICIMPOBAHUE.

dusuka: Marepus, aToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (DU3UYECKHE BEIWYUHBI, €UHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buosorusi: kjerka, opraHusM, JKocucTema, Ouochepa, MeTradoIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIT TMUTAHUSA, OpOXKEHUE,



doTocuHTE3, IbIXaHWE, OCEJIKH, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mose3Hbie HCKOMIAEMbIE, TOTLTURO.

TexXHOJIOTHS: THIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOTO ITUTAHHS,
MOJOIIIAE CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne 0CHOBbI XMMHUH.

AtoM. CocTaB aTOMHBIX siep. XUMHUecKkuil snemeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUECKUX 3JIEMEHTOB (s-, p-,
d-, f-omements). PacmpeneneHue SNEKTPOHOB MO ATOMHBIM  OPOUTANISAM.
DNeKTpoHHbIE KOHPUTYpALlUU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHBIE KOHPUTYypalid HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

Ilepunonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.M. MenaeneeBa. Cs3p nepuoguueckoro 3akoHa u Ilepmoanueckoid cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
INPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaMm. 3HAdYeHUe
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHYECKasi CBS3b. BUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSA3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPIUs U JMHA CBs3H. [10JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJIEHTHOW CBA3W. KpaTHeie cBsa3u. BonoponHas CBA3b.
MeXMONEKYJISIpPHBIE B3aUMOICCTBUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTpOEHHEM (Ha MpUMepe COeTUHEHUN
AJIIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMIAaHJbl. 3HAY€HUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHsITHE 0 KOOPANHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUs. THUIbI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. Mctuanabie pactBopsl. [lpencraBnenue o
KOJUTOUJHBIX pacTBopax. CrnocoObl BBIPAXEHHUS KOHIIGHTPAIlMM pPacTBOPOB:
MaccoBasl J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceileHHbie u
HEHACBILIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramioruaparsl.



Krnaccudukarus m HOMEHKIaTypa HEOPTraHWYECKUX BEIIeCTB. TpHUBHATBHBIE
HAa3BAaHUS OTIEJIBHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanus XUuMHUUECKUX pEeaKIUi B HEOPraHWYECKOW M OpraHUYeCcKOi
XMMHUHU. 3aKOH COXPAHEHHUS MACChl BELIECTB; 3aKOH COXPAHECHUS U IMPEBPALICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TermnoBbie d3hPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakiuu. Katanns u katanu3aTropsl.

OO6paTtumble 1 HeoOpaTUMbIEC peaklui. XUMHUecKkoe paBHoBecue. KoHncranrta
XMMHUYECKOTO paBHOBecHUsl. DakTOphl, BIMSIONIME HA IOJ0KEHHE XUMHUUYECKOIO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUECHTPALMH BELIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunoun Jle [latense.

Dnektponutuyeckass gucconuanus. CuibHble U cjaOble DJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOOHBIX PACTBOPOB: KHUCIOTHAs, HEUTpayibHAas,
mieniouHas. Bogoponnsiii nokasarens (pH) pactBopa. ['maponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Oxkucnurens M BOCCTAHOBUTENb. IIpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
BaxxHelme OKHUCIWTEIM W BOCCTAHOBUTEIW. MeTol 3JeKTpOHHOro OalaHca.
DNeKTpoJIn3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX NPEBpALICHUN:
pa3lIoKEHHE TEPOKCHUJA BOJOPOJA B MPUCYTCTBUM KaTalu3aropa, MOJIEIH
KPUCTANIMYECKUX PEUIETOK, IPOBEICHUE pPEeaKIMil MOHHOTO 0OMEHa, oIpe/iesieHre
Cpeabl PacTBOPOB C TMOMOIIBIO WHIMKATOPOB, M3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMU ¢ TMOJOXKEHUE XUMHYECKOTO
paBHOBECHSL.

Heopranunuyeckass XuMus.

[Tosmoxxenne HemetaiuioB B llepuoanyeckor cuUCTEME  XUMHUYECKUX
anemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIUIOB (Ha MPUMEPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepoaa).

Bonopon. Ilomydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: pPEaKIUU C
METaJjJaMd M  HEMETAJUIAMU, BOCCTAHOBUTEJIBHBIE CBOMCTBA. | WUAPUIEL.
TonnMBHBIE ATIEMEHTHI.

["amorensl. Haxoxaenune B mpupoje, crnocoObl MoiydeHus, (Gpusudeckue u
XUMUYECKUE CBOMCTBA. ['amoreHoBoaopoabl. BaxkHelmme KUCIOpoAcoaepKalue
coeIMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJy4YeHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHHUM.



Kucnopoa, o3on. JlaGopaTopHble U MPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kuciopoaa. OuU3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI TOJy4YeHUs, (PUIMUECKHUE U
xumudeckue cBomctBa. CepoBogopon, cyiabuasl. Oxcupn cepsi(IV), okcun
cepol(VI). CepHucras m cepHas KHUCJIOTHI U HUX cOJdU. OCOOEHHOCTH CBOWMCTB
CepHOM KUCIOTHI. [IpuMeHeHue cepol U €€ COeTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4yeHus, (U3NUYECKUe u
XUMHYECKHE CBOMCTBA. AMMMAK, HUTpUbl. Okcuabl azota. A30TUCTast U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTH. [IprMeHenue azorta
U €T0 COCIMHEHUI. A30THBIE yJI0OpEHHUS.

dochop. Haxoxnenue B mpupoje, CrnocoObl IMONMyYeHHs, (PU3HMYECCKHE H
xumuueckue cBoirictBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHoie
yaoOpeHus.

VYrinepon, HaxoXIeHHWE B NOpUpoAE. AJUIOTPONMHBIE MOIU(PUKAILIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronpHas kuciora u e
coyii. AKTUBUPOBAHHBIA yrojib, ancopOuus. DyinepeHsl, rpadeH, yriepoHbie
HAaHOTPYOKHU. [IpruMeHeHne MPOCTHIX BEIMIECTB, 0OPA30BAaHHBIX YTIEPOJIOM, U €0
COCAVMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOJydeHHs, (PU3MUYECKHE U
xumuueckue cpoiictBa. Oxcun kpeMuus(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeneHue kpeMHus U ero coenuHeHui. CTeks0, ero nojiydyeHue, BUIbl CTEKIIA.

[Tonoxenne MertaiioB B Ilepruoandeckoil cUCTEME XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJIEKTPOHHBIX O0O0JOYEK aTroMoB MeTauioB. OOmue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CIutaBbl METAJLIOB.

DNEeKTPOXUMHYECKUI psAl HanpsbkeHuid MertamuioB. OOmme  crnocoObl

IOJTy4YEHUS METAJUIOB: TUAPOMETAIITYPTHUS, IAPOMETAJLTYPrus,
anekTpoMeramutyprus. [lonsrtue o koppo3un MeramioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MmertamioB [A-rpynnsl [lepuonuueckoit cucTeMbl
XUMUYECKUX JJIEMEHTOB. Hatpmii w Kanuii: momydeHue, (U3UYECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCAUHEHUM.

Obmas xapakrepuctuka metaioB IIA-rpymnmer I[lepuonnyeckoit cucTeMsl
XUMUYECKUX DJEMEHTOB. MarHuili W KajblUid: TOdyueHue, (U3NYecKue u
XUMHAYECKUE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M WX COEAUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AJIOMUHUINA: TTOTy4YeHue, (PU3NYECKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AM@oTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmass xapakrepucTuka MeTauioB 1oOouHblx mnoarpynn (b-rpymm)
[Tepuoaruueckor CUCTEMBbI XUMUYECKUX DJIEMEHTOB.

@u3nyecKue U XMMHYECKHE CBOMCTBA XpOMa U €ro coeanuHeHuil. OKCUbl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMEHEHHE XpoMa.

PU3UUECKUE Y XHWMUYECKME CBOMCTBA MapraHlla M €ro COEHUHEHUM.
Baxwneiimme coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIBI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe xKene3a
Y €r0 CILJIABOB.

Ou3nyecKrue 1 XMMAYECKHE CBOMCTBA MEIIU U €€ coeaquHeHuu. [lonyuenue n
IIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

[Muuk: monydyenue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ TUJIPOKCUIA LIMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [[puMeHeHune
[IUHKA U €r0 COCIUHEHUM.

DKCNEPUMEHTAIbHBIE METOJAbl HM3YyYE€HUsS BEUIECTB M HX IPEBPAICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢Gocdopa, xKeine3a, MarHus B
KHCIIOPOJIE, M3y4Y€HUE KOJUIeKUMU «MeTtaiuibl M CIUIaBbD», B3aHMMOJIEWCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BHJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C pacTBOpaMHM KHUCIOT U
1IEJI0Y€H, KAYECTBEHHBIE PEAKIIMU HA HEOPraHUYECKUE aHUOHBI, KATHOH BOJIOpOAA
M KaTHOHBbl METAJUIOB, B3aWMOJCHCTBUE THUAPOKCUIOB AIOMUHUS U LUHKA C
pacTBOpaMM KHCIJIOT M HIEJOYEH, PEIICHHE HKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEMaM
«l"anorens», «Cepa U e€ coenuHeHus», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX MOATPYIID», « MeTamibl TOOOYHBIX TOATPYII.

XuMHUA U KM3Hb.

Ponb xumuu B o0ecrieueHun yCTOMYMBOTO pa3BuTus venoBeyecTBa. [lonsrue
0 HAy4HBIX METOJAaX I[IO3HAHUSI W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble TpUHIIMITBI OPraHU3alNN XUMUYECKOTO TPOU3BOACTBA. [IpOMBILIITIEHHBIE
CIOCOOBI MOTYYEHHS] BaXKHEUIINX BEIIeCTB (HA MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpombIlIeHHBIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKpY Kalolled Cpelbl M €ro MOCIEICTBUS.
Ponb xuMun B 00ecrieueH IHEPTETUUECKON OE30MTaCHOCTH.

XuMusi ® 3J0poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
VCIIOJIb30BAHUS JICKAPCTBEHHBIX IMpenapaToB. Poiib XumMuu B pa3BUTUH MEAULIVHBI.



XVMHUsI TAIA: OCHOBHBIC KOMITOHEHTHI, TUIIECBBIC M00aBKku. Poib xumuu B
obecrieueHnH MUIIEBOI 0€30MacCHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIOJIb30BaHUs MpenaparoB OBITOBOM XHMMHUHM B TOBCEAHEBHOMN
KU3ZHHU.

XuMUsL B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OETOH).

XuMHsl B CeJIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIC MaTepualibl, KPacKH, CTEKJIO, KepamHKa.
Marepuansl s anekTpoHukd. HanorexHomorumu.

Pacuérnbie 3anaun.

Pacuérei: mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYaCTBYIOUIMX B PEAKI[MU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUM, €CIH OJHO U3
BELIECTB HMMEET IpuUMecH, Macchl (00BEMA, KOJIMYECTBAa BEUIECTBA) IPOIYKTa
peakiuu, €cCiIM OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEW pPACTBOPEHHOTO BEUIECTBA, MACCOBOW JOJH W MOJISPHOHU
KOHIICHTpAIIMU BEILIECTBA B pacTBope, JOJIM BBIXOJAa MPOAYKTa PEaKUUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MeXnpeaMETHBIX  CBsi3ed TpU  H3yYeHHH  OOImIed U
HEOPraHU4ecKoM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSTUH, IPUHATHIX B OTACIBHBIX
peaMEeTax €CTeCTBEHHO-HAYUYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKaIUs, MePUOIUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICINPOBAHHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpPOMHUp, aTOM, OIJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUIN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHME BEIIECTBA, HACAIbHBIA a3,
¢bu3nyUecKre BEeIMUYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buosnorus: kieTka, opraHusM, dKocucTemMa, ouocdepa, MmeTaboIM3M, Makpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPbI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoJIOTUs: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIusi, CTPOUTEIbHBIC
MaTtepualbl, CeIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIILICHHOCTD,
dbapmarneBTUYECKAS IPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHX



nperuaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX MATCPHUAJIOB, OJJICKTPOHHAA
IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHNNU
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
oOirero 00pa3oBaHUSl BBIACICHBI CHEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYaromMMUMHUCS POCCHMCKONM TPaXKJAaHCKOWM HJICHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPENIEIICHUI0; HATMYHE MOTUBALUU K
00y4eHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYarouIuxcsi pyKOBOACTBOBAThHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS; HaJU4Yue
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTHh CTaBUTH 1M U CTPOUTH
YKU3HEHHBIE TUJIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbBITA [MO3HABATEIILHOM M MPAKTUUECKON JesATEeIbHOCTU
00yJaroImuXxcs B MPoIecce peann3aii o0pa3oBaTeabHON AeSITEILHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(OpPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILHOW U TPAKTUYECKON NESITeIbHOCTH
oOyyJaronuxcsi B Mpollecce peanu3aiuy 00pa3oBaTeIbHON AESITENIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBAKEHHS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPHU CO3JIaAHUU
y4€OHBIX MPOEKTOB, PEUICHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEeHTBI JIPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU S TEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

LEHHOCTHOIO OTHOILIEHUS K HCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU U MPAKTUYECKOTO
NPUIOKEHUS] XUMHHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJIEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;



MHTEpECAa M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM U MOCIEIYIOUIEM
aHaiu3e MH(OpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOI
XUMUHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAallMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUSA MOCIEACTBUI
IOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 310poBOro u 0Oe30macHoro o6pasza >KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil O€30MacHOro OOpaleHusi ¢ BEHIeCTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM NEATEILHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWJI HHJIMBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIEHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM MW APYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTUE€ B PEIICHUWM IPaKTUYECKUX 3ajad
COILIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOU AeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIyAIbHOW TPACKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB U
noTpeOHOCTEM 00IIeCTBAa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1E€JIECO00PA3HOT0 OTHOILIEHUS K NPUPOAEC KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKHX HPOOJIEM, BIIHSHUS
HSKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON U COLUAIIBHON CPENBL;



OCO3HaHUS HEOOXOAMMOCTH UCIHOJb30BAaHUS TOCTIKEHUN XUMHH IS
pelIeHUs] BOIPOCOB PAllMOHAILHOTO MPUPOAOIIOJIb30BAHNUS;

AKTUBHOIO HENpUATUS JIEHCTBUM, NPUHOCIIIMX BpeA  OKpYKarolen
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArompusiTHBIE SKOJIOTHYECKUE
MIOCTIEICTBUS TIPEATNPUHUMACMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HAJINYHUS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTHIECKON KYJIbTYpPHI,
OTIbITa JesITeIbHOCTU IKOJIOTUYECKOM HanpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B IIO3HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIBHOU
NPAaKTHKE, CIHOCOOHOCTH W YMEHHS AaKTUBHO MPOTHUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U OOLECTBEHHON IPAKTHUKHY;

NOHUMAaHUs CHeNu(UKA XUMUU KaK HayKd, OCO3HaHHs €€ polu B
dbopMuUpOBaHNN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LEJIOCTHOTO
IpPECTaBICHUs 00 OKpYXarolleM MHpEe Kak O €IMHCTBE NMPUPOJbI U YEJIOBEKa, B
NO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJIeM COXPAaHEHHUs
PUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMMHMHM JJIE  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHHUCTHYECKON HAmpaBICHHOCTH W BaXXHOW pOIU B
CO3/1aHUM HOBOM 0a3bl MaTepualbHOM KYyJIbTYpbl, B PELIEHUH TJI00ATbHBIX
npo0iieM YCTOWYMBOIO DPA3BUTHUSl YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOH,
MUIIEBON U DKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAa U SKOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO 4YJIeHA
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IOHMUMAHHUS CYIIHOCTH METOJI0B
NO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTydaeMble 3HAHUA I aHAINU3a U OOBSICHEHUS SIBJICHUN OKpPY)KAIOIIETo MUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 000CHOBaHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LEJNbI0 IMOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJNBb30BaTh XWMUYECKHE 3HAHUS s
perieHust IpoOsieM B peaabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTepeca K O3HAHMIO, UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUM 1O XUMHUHM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOGHHOCTAM TpyJa B pasNUYHbIX cepax mpodecCHOoHaTIbLHON
JeSITEIbHOCTH.



METANNPEIMETHBIE PE3YJ/IbTATbBI

MertanpenmeTHble pe3ysibTaThl OCBOEHUS MPOrpPaMMBbl 110 XMMHUU HAa YPOBHE
cpeaHero oo1iero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (QOpMUPOBaHUS  MHUPOBO33PEHHUS  OOYyYaroLIUXCs
MEXIMCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITHS, OTpaXkarollue
LEJIOCTHOCTh HAY4YHOM KapTUHbl MHpa U CHEUM(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEILIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwus, HCCle0BaHNe, HAOIIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCcajbHble yueOHbIE NIEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue byHKITMOHATBHOMN
IPAaMOTHOCTH ¥ COITMATBLHON KOMIIETEHITUN 00yJarOIIIXCS;
CIIOCOOHOCTH o0yJarommxcs WCITOJIB30BaTh OCBOCHHBIC

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JICUCTBUA B IMMO3HABATEILHON U COLMAIIBHON MPAKTHUKE.

MertanpeaMeTHble PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJSATUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiCTBUSA

1) 6a3oBbI€e JJOrHYECKHE TeHCTBUS:

CaMoOCTOSITENNbHO  (OpPMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpoOIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEJU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

WCIIOIb30BaTh IIPU OCBOCHHMM 3HAHUM IPUEMBI JIOTMYECKOTO MBILICHUSA:
BBIJICJIATh XAPAKTEPHBIC NPU3HAKU IOHATUM M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIUE MOHATHS sl OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAaHUSA M KpPUTEpUHU I KIACCU(PUKAUMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh IIPUYMHHO-CIIEICTBEHHBIC CBA3M MEXIY H3y4aeMbIMHU
SBJIICHUSIMU,

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbIC, J€IyKTUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS B PACCMATPUBAEMBIX
SABIICHUAX, (POPMYTHPOBATH BHIBOBI U 3aKIIFOUCHUS;

IIPUMEHATH B IIPOLECCE NTO3HAHUA UCIOJIb3YEMbIE B XUMHWHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA3OBHIBATH MOIEIBHBIE PE/ICTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU



peakuuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M TMPAKTUYCCKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbLCKHIE NCHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuuii;

dbopMyIMpPOBATH 1IETIN U 3a/1a4U UCCIIEIOBAHUS, UCTIOJIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOpPMYIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMyIHpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BaHUSA,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM ¢ MPOEKTHOMN
NEeSATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) padora c unpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHOOpMaruu (HAy4HO-
NOMyJisipHasi JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTepHeTa), aHamM3UpoBaTh UHPOPMALIUIO PA3NIMYHBIX BUIOB U (HOpM
peACTaBICHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;

GbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TIOUCKE H
oTbope wuHbOpMaAIIUK, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA,

NpUOOpETaTh OMNbBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3JIMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKON uWHGOpMAIMEel: TPUMEHATh MEXKIpeAMEeTHbIe ((hU3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMIYCCKUC CPEACTBA HATTIAJHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYkK/IaeMOM TEMBI B XOJI€ TUATIOTa U/ 1IN
JUCKYCCHUH, BBICKA3bIBATh UJieU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBITIOJHEHUS MPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBLHOU JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPU BBINIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3aluy y4eOHOTro IPOoeKTa, U (OpMYIUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS NO3ULIHMHN B
x0J1e 00CyX)IeHUS 1 OOMEHAa MHCHUSIMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YU4eOHbIC 1eiiCTBUA:

CaMOCTOATENIBHO IIJJAHUPOBATh M OCYILECTBISATH CBOK I103HABATENIbHYIO
NEATENIbHOCTh, Ompenensas €€ Leau W 3aJadd, KOHTPOJIUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejaraeéMblii aJroput™m ACHUCTBUN mpu
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ GeKTUBHBII CHOCOO HMX pemIeHUs ¢ Y4YETOM IMOJNyYeHHUsS HOBBIX 3HAHUNA O
BEILIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBJIATH CAMOKOHTPOJb JESITEIBHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yJbTaThl OCBOCHUS MPOTPAMMBbI [0 XUMUU Ha yTITyOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
U1 yaeOHOro npeaMera « XUMUsD) HayyHble 3HaHUS, YMEHUS U CLIOCOOBI 1eHCTBUN
10 OCBOEHUIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUABI JESITEILHOCTH
[0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTyalUsAX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHUen. B
IporpaMMe II0 XUMHUH TPEAMETHBIE PE3YJbTaThl MPEACTABICHBI [0 TroAaMm
U3YUYECHUS.

10 KJIACC

[IpenmeTHble  pe3ysbTaThl OCBOECHMS Kypca «OpraHuueckas XHUMHS»
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHUHM OpPraHUYECKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIECYEHUU YCTONYMBOIO
pPa3BUTHUA YEIOBEUECTBA B PEUICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKOU U



MUIICBOW 0€30MMacCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPTUH, B oOecrieyeHun PalMOHAIBHOTO
IPUPOAOTIOIb30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KYJIbTYpbl
YeJIoBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOJHOM CPELE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOINOJIATAIOIINE MOHATHUS — XUMHUUYECKUN 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHBIe OpOUTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3aIMs AaTOMHBIX oOpOuTalnel, HWOH, MOJEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpynmna, pajgukai, CTPYKTypHble (opMmynsl (pa3BEpHYTHIC, COKpallIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAs), H30MEpPhI, TOMOJIOTUYECKUN psAJl, TOMOJOTH, YIJIEBOIOPOIHI,
KUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUH, 3AKOHBI
(nepuoanueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUss OHHEPrUU TMPU XUMHUUYECKUX PpEaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUS, JEXKAIIUE B OCHOBE
MOHUMAHHSI TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUM; MPEICTABICHUS
0 MEXaHHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKUX W KUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUM aTOMOB U T'PYIIN aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHBIi 3¢ dekToi, opuentantsl | u Il poma);
(dakToIOTNYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0OE30MacHOM
WCIOJIb30BAaHUU BAKHEWIIIUX OPraHUYECKUX BELIECTB B OBITY U MPaKTUYECKON
JEATeIbHOCTH ~ YEJIOBeKa, OOIMX  HAYYHBIX  IPUHIUIAX  XHMHYECKOTO
MPOU3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKU HEDTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TMOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS MPU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COCIUHEHMIL;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHnYeCKuX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS! XMMUYECKHX PEAKIMN U PACKPBIBATh UX CYIIHOCTH:
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUAd  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »JTUX peakIuil, peaknuii HOHHOTO OOMEHa WYyTEM
COCTaBJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHU;



W3rOTaBJIUBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX BEHIECTB VISl MIUTHOCTPALUU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABJIMBATh MPUHAJJICKHOCTh M3YUEHHBIX
OpPraHMYeCKUX BEIIECTB 10 HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJaccy/Tpynne CO€IMHEHUM, JaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
HomeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MpPEACTABUTENIE OPraHMYECKUX BELIECTB (ITUJIEH, AlleTUJIEH, TOJYOJI, TIULEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerul, aueTaablerujl, aleToH, MYypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MaIbMUTUHOBAS KUCJIOTHI,
TJIMIMH, aJaHWuH, MaJbTo3a, (PPyKTO3a, aHWINH, TUBHHII, U30IMPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XUMHUYECKOW CBSI3M B
OpraHUYEeCKUX COCJIMHEHMUSIX (KOBAJICHTHAass M HWOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKre M XUMHUYECKHE CBOMCTBA THUIMUYHBIX MPEIACTABUTENCH PpPa3IMUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJTKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKMHOB, AapOMAaTHUYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJIbJETHU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, TU- U TIOJIMCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PpEaKUHl C KCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOPMHUPOBAHHOCTh YMEHUSI TMOATBEPKJIATh Ha KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPTaHUYECKUX COSTUMHEHUM OT
KPaTHOCTH U THUNA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
CeIpbsi (He(Th, NPUPOIHBIA Ta3, yrojb), CIOCOOBI €ro mnepepaboTku U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh BIIQJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaxX MO3HaHUS — HAOIIOJICHUH, U3MEPEHUHN, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMUPOBAHHOCTD YMEHHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICIUTEIBHON JEATeIbHOCTH — aHaldu3 M CHUHTE3, CpaBHEHHE, 0000lIeHue,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUUYMHHO-CJIECICTBEHHBIX CBA3EH — JJISI U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIis
0oJjiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaJIbHOIO EIUMHCTBA MU,
UCIIOJIb30BaTh CHUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUEThl 1O XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEaKIHU C UCIOIb30BaHUEM (PU3HMUYECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLINX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMUYECKHUX SJIEMEHTOB,
IPOJYKTaM CropaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: MIPOTHO3UPOBATh, AHAJTU3UPOBATh U OLICHUBATH
C TMO3UIUMHA  DKOJIOTUYECKOW  O€30MaCHOCTHM  MOCHEACTBUSL  OBITOBOM U
MPOU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTkon
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUSA TPAMOTHBIX PEIIEHUN
po0JieM B CUTYaIlUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUJIAHUPOBATH M IPOBOJUTH
XUMUYECKUU DJKCIEPUMEHT (MOJYyYeHUE U HU3YUYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU YIIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad MO pACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
Oe3omacHOro oOOpareHus: ¢ BeMecTBaMU H J1a0OpaTOpHBIM 000PYIOBAHUEM,
dbopMyIMpoBaTh IIEb HCCJEAOBAHMS, NPEACTABIATh B pa3iudHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

co0JiroAaTh MpaBUjIa DKOJOTHYECKH 11€JIECO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbSA, OKPYKaloIIeH
MIPUPOTHOM CpelIbl U JOCTHXKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaThb OIACHOCTb TOKCHUYECKOIO JECHCTBHS HA IKUBbIE OpPraHU3MBI
ONPENECTEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBJIATH II€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MH(GOPMALIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpecTBa MaccoBoil nHpopMmanuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATH XUMUUYECKYI0 MH(POpMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yueOHOM 3aauei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN: O MaTEepUaIbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHHM TMPUPOJIBI, O MECT€ W 3HAYECHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
Pa3BUTHS, B PEIICHHH MPOOJEM 3KOJOTHYECKOW, DHEPreTUUYECKON W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHH PallMOHAILHOTO MPUPOAOINOIL30BaHUSA, B
GbOpMHpPOBAaHWYM MHPOBO33PEHHUS W OOIICH KyJbTYphl UYETOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO M TIPUPOIHOU

cperne;
BJIQJCHUC  CHCTEMOM  XUMHYCCKMX  3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNye IMOHATUS — XHMHYECKHH DJJEMEHT, aToM, SJIpO aToMa,

M30TOTIBI, AJICKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTaTN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, THUOpUIM3AIMs aTOMHBIX OpOUTaNe, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPUIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, WOHHAs, MeETaUIM4ecKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKasd pPEIIETKAa, XUMHYECKash PEaKUus, pacTBOP, OSIJICKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JHUCCOLMALUSA, CTENEHb JUCCOLMAINH,
BOJOPOJIHBINA TIOKA3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM dddeKT
XUMHYECKOW PEaAKIINM, CKOPOCTh XUMUUYECKOW PEaKINU, XUMUUYECKOE PaAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHYECKOW THUCCOLUMAINU, TMEPUOANICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MAacChl BEIECTB, 3a4KOH COXPAaHEHUS U
IIPEBPAILCHUS JHEPTUM NPU XUMUUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH ACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIMEe B OCHOBE IOHUMAaHUS
MPUYAHHOCTA W CHUCTEMHOCTH  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJCTABJIEHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, MOHHO-MOJICKYJISIDHOM H
HaIMOJIEKYJISIDHOM YPOBHSIX; TMPEIACTABICHHS O MEXaHW3Max XHUMHYECKHUX
peaKkuuii, TEPMOAUHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUs, 0 XMMHYECKOM PaBHOBECUHW, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTMYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0O€30MaCHOM
WCIIOJIb30BAaHUU BKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NEeSTENbHOCTH  YeJlOBEeKa, OOLMX  HAy4YHBIX  OPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IMOHATHS MPHU
OINMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJNB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocraBieHUs: (GOpMysl BELIECTB M YpaBHEHUH XHMHUYECKUX  pEaKLuH,
cucremarnueckyro HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIENIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEJIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSIX, BHJI XMMUYECKON CBS3M (KOBAJICHTHAs,
VOHHAs, MeTaJJIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIMA KPUCTAJUIMYECKON pEemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOW CBSA3H;

cOpPMUPOBAHHOCTh ~ yYMEHHUH:  KiIaccupuuUpoBaTh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKLIMHU 10 PA3INYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrolldx BeIIECTB, TEIUIOBOMY 3()QeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHUCIEHHSI 3JIEMEHTOB, OOpAaTHUMOCTH, YYacTHIO Karajau3zaropa u
JpyTHe); CAaMOCTOATEIbHO BIOMpAaTh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALUU
M3y4aceMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa /1.
W. MenpaeneeBa u J1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPHUOLOB
[Tepuognueckonn  cucremsr  J[.U. Menpaeneena, WCTIONB3ySl  MOHATHUA
«QHEPreTHYECKUE YPOBHW», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBbIE
opOUTaIm», «OCHOBHOE M BO30YXKIEHHOE SHEPIeTUYECKUE COCTOSHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS! CBOMCTB XMMHMUYECKHUX AJIEMEHTOB U UX
COCIMHEHUM 10 Tnepuogam u rpymnmnam llepuoamueckon cucremsl [, .
MeHneneeBa, BAJIEHTHbIE BO3MOXHOCTH ATOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

cOpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMHYECKME  CBOMCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEKJY HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKAX PEAKIINI;

chOpPMUPOBAHHOCTh ~YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOIO OasiaHca
TUX peakUui; peakuuidl HOHHOrO oOMeHa NyTEM COCTaBICHMS UX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHUW;  peakUud  TUAPOIW3a;  PEaKUuu
KOMILIEKCO00pa3oBaHusl (Ha MpUMEPE TMIAPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);



c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX pPEaKIUui ¢ y4ETOM HX DHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUS CKOPOCTHM XHWMHYECKOW pEaKkUMu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOT'0 PaBHOBECHS 10 BIUSIHUEM
BHEWIHUX Bo3AeiicTBuil (mpunuun Jle arense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KaIllMe B OCHOBE IMPOMBIIIJICHHOTO IOJIYyYEHHS CEPHOM KHUCIIOTHI, aMMHaKa,
o0IKMe Hay4yHbIe TMPUHIMIBI XUMHYECKUX IPOU3BOJCTB; IEJIeCO00Pa3HOCTh
MPUMEHEHHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOH 3HAaHMM O METOJaX HAyYHOTO
MO3HAHUS SBJICHUN TMpUpPOABI — HAOMIOJACHUE, H3MEpPEHHEe, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peabHbIA U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSThH 3TU 3HAHUS MPU IKCTIEPUMEHTATIBLHOM MCCIIEIOBAaHUHU BEIIECTB
U IS OOBSCHCHHS XHMHYCCKHX SBJICHUH, HMMEIOIIMX MECTO B IPHUPOJE,
MPAKTUUYECKOMN JEATEIbHOCTH Y€JIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3bh XUMHYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJis
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCT, YMEHHUS TPOBOIUTH PACUYETHI: C HCIOJIb30BAaHUEM
MOHSATUN «MaccoBas JOJIs BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIEHTPAIUS;
Macchl BelIecTBa WM 00bEMa raza Mo W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
I 00BEMY OJHOTO M3 YUYaCTBYIOUIUMX B PEAKIIMU BEIIECTB; TEIJIOBOTro 3¢ dexra
peakIuy; 3HA4YeHUs BOJOPOJHOIO IMOKa3aTess PaCTBOPOB KHUCIOT M IIEI0YEH C
W3BECTHOM CTEIMEHBIO JUCCOIMAIlUM;,; Macchl (00bEéMa, KOJIMYECTBA BEIECTBA)
MPOAYKTAa PEAKIMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
OTIPEICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT MpUMECH); NOJM BBIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUMN
ra3osB;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAaMOCTOSTEIBHO IUIAHUPOBATh M IIPOBOJIHTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHUE  PEaKIMid  HOHHOTO  OOMEHa,
MOATBEPKICHNE KAYECTBEHHOIO COCTABA HEOPTaHMYECKUX BEILECTB, OMPEACICHUE
cpedbl PacTBOPOB BEIIECTB C TOMOIIBIO HHAMKATOPOB, HM3y4YEHUE BIUSHUS
pasIMYHBIX  (PAKTOPOB HA  CKOPOCTh XHMHYSCKOM  pCaKIMH, peHICHUE
ASKCIEPUMEHTANIBHBIX 3adad mo TemaM «Metaub» U «Hemeramib»y) ¢
coOJIroIcHueM MpaBui 0€30MacHOro0 oOpalleHus ¢ BelecTBaMu U J1abopaTOPHBIM
obopynoBanueM, GOpPMYyJIHpPOBATH 1€Jb  HUCCIEAOBAHUS, NPEACTaBISATh B
paznuuHOM QopMe pe3yibTaThl AKCHEPUMEHTA, AHAIU3UPOBATh U OLEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIATh MPABUJIA TTOJIH30BAHUS XUMUICCKON
MOoCy/JIol W J1a00paTOpHBIM 00O0pyJ0BaHHEM, OOpaIlleHHs C BEIISCTBAMH B
COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH 11eJ1eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJOBOU
JEATEIBHOCTH B LIEJISX COXPAHEHHUSI CBOETO 3J0POBBS, OKPYKAIOWIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABATH OMNACHOCTH
TOKCHUYECKOT'O JICMCTBUSI Ha >KMBBIC OpPraHW3MBbl ONpPEICIEHHBIX HEOPTaHMYECKUX
BEIIIECTB, IMTOHUMAas cMbIci noka3atens 11/1K;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IEJCHANPABICHHBIM TMOUCK
XUMUYECKON MHMOPMAITIH B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HaydHas
JUTEepaTypa, CpeacTBa MaccoBor mHopManuu, UHTepHET U Apyrue), KpUTHISCKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(POpPMAIHIO, TIepepadaTeiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM yueOHO 3a1auei.
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OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102



11 KUIACC

HaumeHoBaHue pa3/ie/ioB U TeM
Ne n/mm
NPorpamMmslI

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX
anemenTtoB /1. . MenaeneeBa

12 Crtpoenue BemniecTBa. MHOTrOOOpasue
' BEIIECTB

1.3 XUMUYECKUE peakluu
Hrtoro no paznemy

Pa3nen 2. Heoprannueckasi Xumust
2.1 Hemeramibl

2.2 Meranibsl
Utoro no pazneny

Paznea 3. Xumus u :Kn3HbL

31 Metonnl Mo3HaHUA B XUMHUHU. XUMUS U

KH3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Beero KonTpoibHbIe
padoThI
9
11 1
19 1
39
31 1
23 1
54
9
9
102 4

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
T

o/ eMa ypoka

n
IIpenmer u
3HAUCHHEC
OPraHU4eCKOu
XHUMHH,

MPE/ICTABJICHUE O
MHOT000pa3uu
OPTraHUYECKHUX
COeIMHEHUN

DIIEKTPOHHOE
CTpOCHHE aToMa
yraepoaa
(ocHOBHOE 1
BO30YKIEHHOE
COCTOSIHHS ).
BanentHbie
BO3MOXKHOCTH
aToMa yriepoja

XuMuueckas
CBS3b B
OPraHUYECKHUX
COCIMHECHUSIX.
MexaHU3MBI

KoanuyecTBOo 4acoB

Bce
ro

Konrtpoin
HbIe
padoThbI

Jlara
IIpakTHyec

u3y4yeH DJIeKTPOHHBbIC HM(POBbIe 00pa3oBaTebHbIC pecypchl
KHe

us
padoThbI

https://uchebnik.mos.ru/material/workbook/131766?menuReferrer=c
atalogue

https://skysmart.ru/articles/chemistry/khimiya-ugleroda

https://crystal.geology.spbu.ru/



https://uchebnik.mos.ru/material/workbook/131766?menuReferrer=catalogue
https://uchebnik.mos.ru/material/workbook/131766?menuReferrer=catalogue
https://skysmart.ru/articles/chemistry/khimiya-ugleroda
https://crystal.geology.spbu.ru/

o0Opa3oBaHUs
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pas3psiBa CB3€M

Teopus crpoeHus
OpraHUYECKUX
COeIMHECHUH A.
M. bytneposa

Buner uzomepun:
CTPYKTypHas,
IIPOCTPAHCTBEHHA
s1. DIIEKTPOHHBIE
3¢ ekt B
MoOJIEKyIax
OpPraHUYECKUX
COeIUHEHUN

IIpencraBnenue o
KJIacCCU(PUKALINN U
CHUCTEeMaTH4YeCcKast
HOMEHKJIATypa
(IUPAC)
OpPraHMYECKHUX
BELICCTB

Knaccudukamnus
peakuuii B
OpraHNYeCKOu
XUMHH

Cucrematuzanus
u 000011IeHIE

https://www.chem.msu.ru/

https://foxford.ru/wiki/himiya/vidy-izomerii

https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-

veschestv

https://ppt-online.org/563823

http://profil.adu.by/course/view.php?id=10



https://www.chem.msu.ru/
https://foxford.ru/wiki/himiya/vidy-izomerii
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://ppt-online.org/563823
http://profil.adu.by/course/view.php?id=10

10

11

12

3HAHUH 110 TEME

AnKaHBI:
TOMOJIOTHYECKHUI
psia, oOras
dopmyua,
HOMEHKJIATypa U
u3oMepusi,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTPOCHHE
MOJICKYJT

duznueckue n
XUMHUYECKHUE
CBOMCTBA aJIKaHOB

Haxoxnenue
aJIKaHOB B
MPUPOJE.
CriocoOEbl
MOJIyYCHUS U
MIPUMEHEHUE
aJIKaHOB

IMuknoankaHsl:
obmras Gpopmyia,
HOMCHKJIATypa U
HU30MepHs,
0COOEHHOCTH
CTPOCHUS U
XUMHYECKHX
CBOIICTB, CIIOCOOBI

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

13

14

MOJIyYCHUS U
IIPUMEHEHNE

Pemrenne
pacy€THBIX 33724
Ha onpeeeHue
MOJIEKYJISIPHOM
bopmybl
OpTraHUYECKOTO
BEIISCTBA I10
MAacCCOBBIM JIOJISIM
aTOMOB
3JIEMEHTOB,
BXOSIIMNX B €T0
COCTaB.
Cucremaruzanms
1 00001ICHHE
3HAHHH 10 TEMEe

ATIKEeHBI:
TOMOJIOTUYECKU I
psin, oomas
opmyua,
HOMEHKJIATypa,
JEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOEeHHE
MOJIEKYII.
CrpykTypHas u
LUC-TpaHC-
nu3oMepus

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

15

16

17

18

19

AJIKCHOB

dusznyeckue u
XHUMHYCCKHE
CBOlCTBa
aJIKCHOB.
IIpaBuio
MapkoBHHKOBA

CriocoOBI
TOJTYYCHHUS U
pUMEHCHUE
aJIKCHOB

[IpakTnueckas
pabota Ne 1 mo
teme "[lonyyenue
STHIICHA U
U3y4YEHHE €TI0
CBOMCTB"

Pemenne
pacu€THBIX 3aJa4
Ha OIpe/IEeTICHHE
MOJIEKYJISIPHOM
bopmybI
OpraHUYECKOIo
BEILECTBA

AJKaIaueHbl:
COINPSIKEHHBIE,
M30JUPOBAHHBIE,
KyMYJIUPOBAaHHBIC.
OcobeHHOCTH

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

20

21

22

23

24

25

AIEKTPOHHOTO
CTPOEHUSA
Xumuueckue
CBOlCTBa
COIPSKEHHBIX
JMEHOB
CriocoOBI
MOJTyYEHUS U
MIPUMEHEHNE
aJIKaJuCHOB

AJIKVHEBL:

TOMOJIOTHYECKUU

pan, obmas
dopmyua,
HOMEHKJIATYypa,
AIIEKTPOHHOE U

IIPOCTPAHCTBEHHO

€ CTpOeHHUE
MOJIEKYI,
buzndeckue
CBOICTBA

XUMHYECKHUE

CBOMCTBA aJIKUHOB

KauectBenHbie
peakuuu Ha
TPOVHYIO CBSI3b
CriocoOBI
MOJIyYeHUS U
MPUMEHEHNE

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

26

27

28

29

30

AJIKUHOB

Penrenue 3amauq:
pacy€TsI 1o
YPaBHEHUIO
XUMHUUYECKOM
peakiuu

CucreMartusainus
1 000011IEHE
3HAHUH 110 TEME

ApeHbl:
TOMOJIOTUYECKU I
pan, obmas
opmyuna,
HOMEHKJIATypa.
DNEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTPOCHHE
MOJIEKYJI OeH3071a
U TOJIyOJIa, UX
buzndeckue
CBOMCTBA

XUMUYECKue
CBOMCTBA apEHOB:
peakuuu
3aMEILICHUS

XUMUYECKue
CBOMCTBA apEHOB:
peakuuu
IPUCOEAUHEHNUS,

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

31

32

33

34

35

OKHUCJIEHUE
TOMOJIOT'OB
OeHsoia

OcobeHHocTH
XUMHUUYECKUX
CBOMCTB CTHUpPOJIA

Pemenne
pacYETHBIX 3a7a4
Ha OIpe/IEeTICHUE
MOJIEKYJIIPHOU
bopmybl
OpraHU4YeCcKoro
BEILECTBA

Crioco0bl
NOJTYYCHHUS U
MPUMECHEHHE
apeHoB

I'ereTmueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJ1accaMu
YIJIEBOAOPOIOB
PacuéTsl no
YpaBHEHUSAM
XHUMHYECKHX
pEaKLHiA.
Cucremaruzanms
1 0000IICHIE
3HAHUH 110 TEME

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?i1d=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

https://foxford.ru/wiki/himiya/raschety-po-himicheskim-
uravneniyam


http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

36

37

38

39

40

41

IIpupoaHsIit ras.
ITonyTHbIE
HE(TSHBIC Ta3bI

Kamennsliit yronb
U IPOJYKTHI €T0
nepepaboTKu

Hedtp 1 criocobst
e€ mepepadoTKH.
[Ipumenenue
MPOAYKTOB
nepepaboTKu
HEePTH
['eneTnueckas
CBSI3b MEXKIY
pa3INYHBIMH
KJIacCaMU
YIJIEBOJIOPOIOB
["anorenonpousBo
JTHBIE
YTIIE€BOIOPOAOB:
AIIEKTPOHHOE
CTPOCHUE;
peakiuu
3aMenIeHUs
rajioresa

[evicTBue
1Ienoyei Ha
rajoreHnpoOnu3BOI
HBIC.

https://uchebnik.mos.ru/material view/atomic objects/7527343?men

uReferrer=catalogue

https://uchebnik.mos.ru/material view/atomic objects/7527343?men

uReferrer=catalogue

https://uchebnik.mos.ru/material view/atomic objects/7527343?men

uReferrer=catalogue

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

42

43

44

45

BzaumoneiicTeue
JIMTaJIOreHaJIKaHO
B C MarHueM u
LIMHKOM

Cucremaruzanus
1 00001IeHE
3HAHUM 110
pasneny
"VYrneBonoposr"
[IpenenbHbie
OJHOATOMHEIC
CITUPTHI:
TOMOJIOTHYECKHI
psn, oomast
opmyuna,
CTpOEHUE
MOJIEKYJI,
nU30Mepus,
HOMEHKJIATYpa,
KJIaccuuKaIus,
¢duznueckue
CBOMCTBaA

XUMHYECKHE
CBOMCTBaA
MpEAETbHbBIX
OJTHOATOMHBIX
CIIUPTOB

Crooco0sl
MOJTyYeHUS U

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

46

47

48

49

50

IIPUMEHEHNE
OJIHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upsr:
HOMEHKJIATypa U
U30MepHs,

0COOEHHOCTHU 1
bu3HYeCcKuX U
XUMHAYECKHX

CBOMCTB

MHoroaToMHEbIE

CITUPTHI:

STHJICHIJIUKOJIb U
IJIMLEPHH, UX 1
buzndeckue u
XUMHYECKHUE

CBOMCTBaA

Crioco0mI

MOJIYUYECHHUS U
MIPUMEHEHUE 1
MHOTOaTOMHBIX

CIIUPTOB

DeHO: CTpOEHUE
MOJICKYJIBI,
buzndeckue
CBOMCTBA.
TokcH4HOCTH
denona

XUMHUYECKHUE 1

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

https://uchebnik.mos.ru/material view/books/23199?menuReferrer=



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
https://uchebnik.mos.ru/material_view/books/23199?menuReferrer=catalogue

51

52

53

54

55

cBoiicTBa peHona

Crioco0b1
HOJTy4EHHS U
pUMEHEHHE
denona

[IpakTrueckas
pabota Ne 2.
Pemenue
JKCIIEPUMEHTATIbH
BIX 337124 10 TeMe
"CnupTsl U
¢denomnsr"

CucreMartusaius
1 000011IEHE
3HAHUH 110 TEME

ANLnerunae 1
KETOHBI:
JJEKTPOHHOE
CTpOCHHE
KapOOHWITBHOU
TPYIIIBL
TOMOJIOTHYECKUE
psabL, oOmast
opmyua,
u30Mepus u
HOMEHKJIaTypa
Anpaeruns! u
KETOHBI:
¢duznueckue

catalogue

https://uchebnik.mos.ru/material view/books/23199?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/23199?menuReferrer=
catalogue

https://uchebnik.mos.ru/material/app/211700?menuReferrer=catalog

ue

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



https://uchebnik.mos.ru/material_view/books/23199?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/23199?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/23199?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/23199?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/23199?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/211700?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/211700?menuReferrer=catalogue
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

56

57

58

59

60

CBOMCTBA;
peakuuu
MIPUCOCTUHECHUS

Peaxnun
OKUCJICHHS 1
KauyeCTBECHHBIC
peakuuu
ATBJIETHIOB 1
KETOHOB

Crioco0bl
MOJTyYeHUS
aJIbIETUI0B U
KETOHOB

OIHOOCHOBHEBIE
npeeabHbIe
KapOOHOBBIE
KHCJIOTEL,
0COOCHHOCTU
CTPOCHHUSI X
MOJICKYJT

N3omepus u
HOMEHKJIATypa
KapOOHOBBIX
KHUCJIOT, UX
buzndeckue
CBOMCTBA

XUMHYECKHUE
CBOMCTBA
MPEAETbHBIX

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

61

62

63

64

OJTHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT

OcobenHOCTH
CBOMCTB
MYypPaBbUHOMN
KHUCJIOTHI.
MHoroo6pasue
KapOOHOBBIX
KHUCIIOT

Ocobennoctu
CBOWCTB:
HETNPEICTbHBIX U
apOMaTHIECKHIX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKApOOHO
BBIX KUCIIOT.
IIpencraBurenu
BBICIIIUX
KapOOHOBBIX
KHCJIOT

ITonsatue o
MIPOU3BOIHBIX
KapOOHOBBIX
KHCJIOT

Crooco0sl
TOJTYYCHHUS U
MPUMECHEHHE

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

65

66

67

68

KapOOHOBBIX
KHCJIOT

CrnoxxHbIe 3(HUpPHI:
TOMOJIOTHYECKU T
psia, oOmras
hopmyna,
U30MEpHUs U
HOMCHKJIATypa

duznueckue n
XUMHUYECKUE
cBoiicTBa 3(hupoB

Pemrenne
pacYETHBIX 3aja4:
110 YPaBHEHUIO
XUMHUUYECKOM
peakuuu, Ha
onpeaeeHue
MOJIEKYJISIPHOM
(bopMyIbI
OPraHU4YEeCKOro
BEIlleCTBa

[IpakTrueckas
pabota Ne 3.
Pewenne
JKCIIEPUMEHTAIbH
BIX 337124 [0 TeEME
"Kap6oHoBbIE
KHUCJIOTHI.
Crnoxuble 3¢upsr"

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?i1d=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

69

70

71

72

Kupsl: ctpoeHue,
dusnueckue u
XAMUYECKHE
CBOMCTBaA
(rumpoin3)
OcoOeHHOCTH
CBOMCTB KHUPOB,
COJIepIKAITUX
OCTaTKH
HETPeIeTbHBIX
JKUPHBIX KUCJIOT.
Kups! B npupone
Mkia Kak CoIu
BBICIINX
KapOOHOBBIX
KHUCIIOT, UX
MOIOIIIee
NEHCTBUE.
ITonsarue o
CHHTETHYCCKUX
MOIOIIHX
cpeactBax (CMC)
I'eneTnueckas
CBSI3b
YIJIEBOJIOPOOB U
KHCIIOPOJICOIepKa
X
OPraHNYECKHUX
BEIIIECTB

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10



http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10
http://profil.adu.by/course/view.php?id=10

73

74

75

76

77

78

PacuéTel mo
YpaBHEHUSAM
XUMHYECKHUX
peaKuuii
Cucremaruzanus
1 00001IeHE
3HAHUM T10 TEME

OObmas
XapaKTepUCTHKA
yTJEBOJOB U
KJIacCUpUKaIs
yTJI€BOAOB (MOHO-
, Iu- U
HOJIMCaXapubl)
MoHocaxapuabl:
¢dusnueckue
CBOMCTBA U
HaX0XJIEHUE B
npupose
[Ipumenenue
TJIIOKO36I, €€
3HAUEHUE B
KU3HEESATENBHOC
TH OpraHu3Ma

Jucaxapunsr:
caxapo3sa,
MaJibTO3a U
JIaKTO3a.
Haxoxnenue B
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80

81

82

&3

IpupoJie U
IPUMEHEHHE
JcaxapHioB

[Mommucaxapumapr:
CTpOEHHE
MaKpOMOJIEKYI,
dusnueckue u
XUMHYECKHUE
CBOMCTBA,
pUMEHCHHE

TTonsTue 00
I/ICKYCCTBeHHBIX
BOJIOKHAX

Kontponbhas
paboTa 1o Teme
"Kucnopoacoaep
xKarue
OpraHHYEeCcKHe
coeuHeHus"

AMWHEBI:
KJIaccuQuKaIus,
CTpPOEHUE
MOJIEKYJI, 00111ast
opmyua,
HU30Mepus,
HOMEHKJIaTypa 1
buznueckue
CBOMCTBa

XUMHUYECKHUE

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

https://www.sima-land.ru/
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84

85

86

87

CBOICTBA
anudaTHIecKux
aMUHOB

AHnnuH:
CTPOEHHE
aHWJIMHA,
0COOEHHOCTHU
XUMHYECKHUX
CBOMCTB aHHMJIMHA

CnocoObl
MONTyYeHUS U
MPUMECHEHHE
annupaTUIECKuX
aMHHOB

AMHWHOKHCIIOTHI:
HOMEHKJIATypa U
u30Mepusi,
¢duznueckue
CBOMCTBA.
OtnenpHbIe
MIPEACTABUTENH Ol
aMHUHOKHCIIOT

XuMuyeckue
CBOMCTBaA
aMHUHOKHCJIOT, UX
OHOJIOrUYECKOe
3HAYEHUE
aMHHOKHUCIIOT.
CuHTe3 "

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10
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88

89

90

91

92

TUIPOJIN3
MIEMTHI0B

benkn xak
NPUPOHBIC
TIOJIUMEPBI;
CTPYKTYPbI
0O€eIKOB
Xumudeckue
CBOIicTBa OEJIKOB

AzoTcoaepikaiue
TeTEPOLUKINIECK
1€ COCIUHEHHUS.
HyxknennoBbie
KHUCTIOTHI: COCTaB,
CTpOECHHE U
Oumosoruveckas
poJib

[IpakTnueckas
pabota Ne 4.
Pemenne
HKCIIEPUMEHTAIIbH
BIX 33/1a4 M0 TeME
"A3oTcoaepKaiiu
€ OpraHu4ecKue
coequHeHus"

[IpakTrueckas
pabora Ne 5.
Pemenue
SKCTIEPUMEHTAIIbH

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10
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93

94

95

96

97

BIX 3aJ1a4 II0 TEME
"Pacrio3HaBanue
OpTraHUYECKHUX
coeqrHeHun"

Kontponbnas
pabota o Teme
"A3oTcoaepKaiiu
€ OpraHMYecKue
coeuHeHus"

OcHOBHbIE
HOHSITHUS XUMUU
BBICOKOMOJIEKYJIS
PHBIX COEUHEHUN
U METObI UX
CHUHTE3a —
NOJIUMEPU3ALMS U
NOJIMKOHCHCALUs

IInacTMaccel.
Yrunuzanmsa u
nepepaboTka
IJIaCTUKA

DnacToMepsl:
HaTypaJIbHBIN
CUHTETHYECKUE
Kaydyku. Pe3una

Bonoxkwna:
HaTypajbHbIE,
HCKYCCTBEHHBIE,
CUHTETHUYECKHE.

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10
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98

99

100

ITonumepsl
CIIELIUAIILHOTO
Ha3HA4YCHUS

[IpakTrueckas
pabota Ne 6.
Pewenne
IKCIIEPUMEHTAIbH
BIX 3aJ1a4 10 TEME
"PacniozHaBaHue
IUIACTMACC U
BOJIOKOH"

O06o01eHue u
CUCTEMaTHU3aLHs
U3y4YEHHOTO
MaTepuasa 1o
TEeMe
"BricokOMOIEKY T
SpHbIE
coenuHeHus"

IToBTOpEHUE
MPONAEHHBIX TEM

OBIIIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

http://profil.adu.by/course/view.php?id=10

http://profil.adu.by/course/view.php?id=10

https://uchebnik.mos.ru/material view/atomic_objects/7527343?men

uReferrer=catalogue
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11 KJIACC
Ne

o Tema ypoka

Atom. CocraB
aTOMHBIX sJEP.
XuMHUeCcKuit
3jieMeHT. M30Tombl

Ctpoenue
AIEKTPOHHBIX
000JI04eK aTOMOB,
KBAaHTOBBIC HHCJIA

Knaccudukanus
XUMHUYECKHX
AIIEMEHTOB (S-, p-,
d-, f-ameMeHThI)

Pacnpenenenue
AJIEKTPOHOB T10
ATOMHBIM
opouTanIM

ONEeKTPOHHBIE
KoH(puryparmm
aTOMOB AJIEMEHTOB
B OCHOBHOM H
BO30YKIEHHOM
COCTOSTHUU

KoauuecTBO YacoB
KonTpoan
HbIE
padoThI

Bce
ro

IIpakTHye
cKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTelbHbIE PecypChl

https://uchebnik.mos.ru/material/common/FizikonModule/12983?m

enuReferrer=catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue
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10

DIIEeKTPOHHBIE
KOH(UTypaIiu
MOHOB.
DIIEeKTpOOTpULIATEN
BHOCTh

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucreMa
XUMHUYECKHUX
anemeHnToB /l. 1.
Menneneesa, cBs3b
C COBPEMEHHOM
TEOPUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS
CBOMCTB
XUMHYECKUX
3JIEMEHTOB U
00pazyeMbIx UMHU
MIPOCTBIX H
CJIO)KHBIX BEIIECTB
0 TpyTmam 1
nepuoiaM
CucreMaTuzanus u
0000111eHNE 3HAHHI
IO TEME

Bunnr xumudeckont

1

1

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue
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11

12

13

14

CBSI3U. MexaHu3Mbl
o0Opa3oBaHUs
KOBAJIEHTHOM
cBs3u. Bogoponnas
CBSI3b.
MexMOJIeKyISIPHBI
€ B3aMMOJICHCTBUS

BanentHocTh 1
BaJICHTHBIC
BO3MOKHOCTH
atomoB. CBs3b
AJIEKTPOHHOU
CTPYKTYpPBbI
MOJIEKYJI C UX
reOMETPUYECKUM
CTPOEHHUEM

[IpencraBnenus o
KOMIUTIEKCHBIX
COCTMHEHUSX:
COCTaB U
HOMEHKJIaTypa

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPHUCTAJUIMYECKUAX
pEILIETOK 1
CBOMCTBA BEIIECTB

Ilousarue o

catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25112?menuReferrer=
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https://uchebnik.mos.ru/material view/books/25099?menuReferrer=
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16

17

18

19

JIUCIIEPCHBIX
CHCTEMaX.
IIpencraBnenue o
KOJJIOUIHBIX
pacTBopax

HcTtunnabie
pacTBOPBL:
HACBIIIICHHBIC U
HEHACHIIIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapar
BI

CnocoObl
BBIPKCHUS
KOHIICHTpAIlUN
pacTBOPOB
Pemienue 3agad ¢
HCIIOJIb30BaHUCM
MOHATHH
"MaccoBas JI0JIA
pacTBOPEHHOTO
BelecTna',
"MoJsipHas
KOHIeHTpauus"
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

CucreMarusaius u

catalogue

https://uchebnik.mos.ru/material view/books/25099?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25099?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25099?menuReferrer=
catalogue

https://uchebnik.mos.ru/material view/books/25099?menuReferrer=
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https://uchebnik.mos.ru/material view/books/25113?menuReferrer=



https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/books/25113?menuReferrer=catalogue

20

21

000011IeH1E 3HAHUI
[0 TEME

KonTponbsnas
pabota mo Temam
"CrpoeHue aToma.
[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cuctema
XUMHYECKHX
anemeHnToB /l. 1.
Menneneena",
"CrpoeHue
BELIECTBA.
Mmuoroo6pasue
BemecTs"

Knaccudukanus
XAUMHYECKHX
peakuuii B
HEOPraHUYECKOU U
OPraHUYeCKOM
XHMUH. 3aKOH
COXpaHEHHUS MacChl
BCIIIECTB; 3aKOH
COXpaHEHUs 1
MpeBpalieHUs
SHEPTUH NpHU
XUMHYECKHUX
peaKLusIxX

catalogue
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catalogue
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catalogue
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23

24

25

26

TerutoBbie

3 deKThI
XUMHUYECKHUX
peaKuum.
TepMoxumMHuueckue
ypaBHEHUS

Breraucnenus 1o
YPaBHEHUAM
XUMHYECKHX
peakuui u
TEPMOXUMHYECKUM
YpaBHEHUSIM

CkopocTh
XUMHYECKOMN
peakuuu, eé
3aBUCHMOCTD OT
pa3IYHBIX
dakropoB. Katanus
U KaTaau3aTophbl

I'oMmorenHrie u
TeTEPOTEeHHBIC
peakuuu

[IpakTnueckas
pabota Ne 1 o
TeMe "BnusHue
pa3IMYHBIX
¢bakTopoB Ha
CKOPOCTh
XUMHYECKON

https://uchebnik.mos.ru/material view/books/25113?menuReferrer=
catalogue
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28

29

30

31

peakuun"

OG6paTtumbie u
HEeoOpaTuMbIe
peaxiuu.
XumMuyeckoe
paBHOBecCHE

[IpakTueckas
paborta Ne 2 o
teme "BnusHue
pa3IMYHBIX
(akTopoB Ha
MOJIOKEHUE
XUMHUYECKOTO
paBHOBeCHS"

DJEKTPONUTHYECKA
sI TUCCOLIHALIHSL.
CuibHBIE U cl1a0bIe
AJICKTPOJIUTHL.
CreneHb
JIACCOLHAIIAN

Honnoe
MIPOU3BEICHUE
Bozbl. Cpena
BOOHBIX paCTBOPOB.
Bonopoansrit
nokazatenb (pH)
pacTBopa

I'mpponus comnent.
Peakmumn,

https://uchebnik.mos.ru/material view/books/25113?menuReferrer=
catalogue
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33

34

35

36

37

38

NPOTEKAIOIIHUE B
pacTBopax
AIIEKTPOJIUTOB

IIpakTnueckas
pabota Ne 3 o
TeMe "XuMHuyecKkue
peakuuu B
pacTBopax
AIEKTPOIUTOB"

OKHUCIMTEIFHO-
BOCCTAaHOBHUTEIIbHEI
€ peaKkIuu.
Baxxneimmue
OKHUCIIUTENN U
BOCCTAaHOBHUTEIIH

Meron
AIIEKTPOHHOTO
(27I€eKTOHHO-
MOHHOTO0) OanaHca

DneKTponu3
pacTBOpPOB U
pacIiaBoB
BEIIIECTB

Pemenne 3agau
Pa3IMYHBIX TUIIOB
Pentenue 3anau
Pa3IMYHBIX TUIIOB
Cucremaruzanums 1
0000111eHNE 3HAHHI

https://uchebnik.mos.ru/material

view/books/25113?menuReferrer=

catalogue
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10 TEME
"XuMHuuecKue
peakuun"

KoutponbHas
pabota 1o Teme
"XHUMHAYECKHE
peakuun"
ITonoxenue
HEMETAJIJIOB B
ITepuoanueckon
CHCTEME
XAMHYECKHX
anemenTtoB JI. U.
Menpeneena u
0COOEHHOCTH
CTPOEHUS HX
aTOMOB.
duznueckue
CBOMCTBaA
HEMETAILIOB

Annotponus
HEMEeTaJIOB (Ha
npuMepe
KHCJIOPOJA, CEePHI,
docdopa u
yriiepoa)
Bonopon:
MOJTy4eHue,
dusnueckue u
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XUMHYCCKHE
CBOMCTBA.
IM'aapuast
I'anorensr:
HaXO0XKJICHHE B
MIPHUPOJIe, CTIOCOOBI
MOJIyYEHUS,
¢uznueckue u
XHUMHYECKUC
CBOMCTBaA

I"anorenoBomopon
bl. Baxueiiue
KHCJIOPOACOAEPKA
M€ COCTUHECHUS
rajoreHoB

JlaGopaTopHsble u
MPOMBILIUICHHBIE
CIIOCOOBI

MOy YEHUS
TaJIOTCHOB.
[Ipumenenue
rajJoreHOB M UX
COeIMHEHUI

[IpakTnueckas
paborta Ne 4.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 33/1a4 10 TeME
"T'anorensr"
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OKcuasl U
MEPOKCH/TBI

Penrenue 3anau
Pa3IMYHBIX THUIIOB

Cepa: HaxXOXJICHHE
B TIPUPOJIC,
CrocoObl
MOJTy4eHus,
buznueckue u
XUMHUYECKHE
CBOICTBa
CepoBogopon,
CyIbUIBI
Kucnopoaconepxa
I COCTUHECHUSI
CEpBIL.
OcobeHHocTH
CBOWCTB CEpHOM
KHUCIIOTHI

[IpakTnueckas
paborta Ne 5.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 33/1a4 10 TeME
"Cepa u e€
coeauHeHus"

A30T: HaXOXXIEHHE
B IIPHUPOJIE,
CIIOCOOBI
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MOJTyYeHUsI,
dusnueckue u
XUMHUYECKHE
CBOMCTBA. AMMUAK,
HUTPUIBI
Kucnoponconepxka
ITUE COCTUHCHHS
asora.
OcobOeHHOCTH
CBOMCTB a30THOM
KHUCJIOTHI

IIpumeHeHue a3ora
Y €r0 COCIMHEHUM.
A30THBIE
yaoOpeHus
docdop:
HAXO0XJICHHE B
IPHUPOJIC, CTIOCOOBI
MOJTy9ICHUS,
buzndecKue u
XUMHUYECKHE
CBOMCTBA.
dochuas u
dochun

Oxkcuapl pocdopa,
dbochopcoaepxai
ue kuciotel. Conu
dbocdopHoi
KHCIIOTHI
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IIpumeHeHue
docdopa u ero
COCIMHEHU.
docdopHbie
yaoOpeHust

[IpakTnueckas
pabota Ne 6.
Pemienue
IKCIIEPUMCHTAILH
BIX 3aJ1a4 10 TEME
"A3zot u pochop u
ux coequHeHus"
Yraepon:
HAXO0XJICHHC B
pHUpose,
AJTIOTPOIIHBIE
Moaudukanmm;
buznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMCHCHHE
Okcun
yraepoaa(Il),
OKCH]T
yraepoaa(IV),
YTOJIbHASI KUCITOTA
u e€ conu

Pemenne 3agau
Pa3JIMYHBIX TUIIOB
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Kpemunii:
HAXO0XJICHHE B
IPHUPOJIC, CTIOCOOBI
MOJTy9ICHUS,
buzndecKue u
XUMHUYECKHE
CBOMCTBA

Okcun
kpemuusA(IV),
KpEeMHHEBas
KHCJIOTA, CUIINKATBI

IIpumeHeHue
KPEMHHUSI U €T0
COCIUHCHMI.
CrexJio, ero
MOJTy4YE€HUE, BUJIBI
CTEKIIa

Pentenue 3amau
pa3quHI,1x THUIIOB

CucreMaru3amus u
0000111eHe 3HAHNIT
10 TEME
"Hemeramnnb!"

Koutponbhas
pabota mo Teme
"Hemeramnsr"

Ananus

pE3yJIbTAaTOB
KOHTPOJIBHOU
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74

paboThI,
KOPPEKIHsI OIUO0K

ITonoxenue
METaJVIOB B
ITepuoanueckoit
CHCTEME
XAMHYECKHX
3JICMCHTOB. 1
OcobeHHOCTH
CTPOEHUSA
AJIEKTPOHHBIX
000JI04YEK aTOMOB
METaJIOB

O6mmue

buznIeckue

CBOMCTBa

METaJUIOB. 1
IIpumenenune

METAJUIOB B OBITY U
TEXHUKE

CraBbI METAJLIOB.
Koppo3zus 1
METAJUIOB

Pentenue 3amau
Pa3IMYHBIX TUIIOB

DNEKTPOXUMHUYECK
WU psl
HaIpsHKEHUN
MmeTauioB. O0mue
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CIIOCOOBI
HOJ'Iy‘-ICHI/I}I
METAJUIOB

Ob6mas
XapaKTEPUCTHKA
MeTtasuioB [A-
TPYIIIIbI
[Tepuoanueckoit
CHUCTEMBI
XUMHAYECKUX
AJIEMEHTOB.
Harpuii u xanuii:
MOJIyYEHHE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHHE

IMMPOCTHIX BCIICCTB

U UX COCIUHEHUN

Oomas
XapaKTepPUCTUKA
MeTtaiioB ITA-
TPYMIIBI
[Tepuoanueckoit
CHCTEMBI
XAMHYECKHX
3JIEMEHTOB.
Marnuii u
KaJIBITHH:
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MOJy4YEHUE,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHUE
MPOCTHIX BEIIECTB
U UX COeIUHEHUN

KécTtkocTh BOILI U
Ccroco0bI eé
yCTpaHEHUS

AmoMuHMIL:
MOJIyYEHHUE,
¢uznueckue u
XHUMHYECKUC
CBOICTBA,
MIpUMEHEHNE

AmporepHble
CBOMCTBA OKCHIA B
TUAPOKCH]IA
ATFOMMHUS,
TUAPOKCOKOMILUIEKC
bl AJIFOMUHUS, HX
pPUMEHEHHE

Pentenue 3amau
Pa3IMYHBIX TUIIOB

[IpakTnueckas
pabora Ne 7.
Pemienue
AKCIIEPUMEHTAIIbH
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BIX 3aJ]a4 110 TEME
"MeTaibl
TJIaBHBIX
noarpymm"
Oomias
XapaKTepUCTHKA
METAaJLJIOB
MOOOYHBIX
noarpynn (b-
rpyII)
[Tepuoanueckoit
CHCTEMBI
XUMHYECKHUX
3JICMEHTOB

dOu3nyeckue u
XHMHYCSCKHE
CBOMCTBA XpOMa U
€ro COeIUHEHUM,
UX PUMEHEHHUE

Baxwueimue
COCIUHCHMS
Maprasia.
IIepmanranar
KaJIus, ero
OKHCJIUTENBHBIC
CBOMCTBaA
duznyeckue u
XHAMHAYECKHE
CBOIMCTBA Xeje3a U
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90

€ro COCAMHECHUM.
Ilonyuenue u
IIPUMEHEHNE
CILJIaBOB JKeJe3a

duznyeckue u
XUMHYECKHE
CBOMCTBA MEIU U
e€ COeIMHCHUM, UX
MIPUMEHEHUE

duznyeckue u
XAMHAYECKHE
CBOMCTBA IIMHKA U
€ro COCAUHCHUM,
WX TIPUMEHEHHUE.
I'mapokcokomruiek
CBI ITUHKA

[IpakTnueckas
pabota Ne 8.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a7a4 I10 TEME
"MeTaibl
MOOOYHBIX
noarpynn”
Pentenue 3anau
Pa3IUYHBIX THUIIOB

O060061eHnEe U
cUCTeMaTHU3alus
HU3y4YEHHOTO
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Marepuaia 1o TeMe
"MeTtamip"

KonTponbsnas
pabota 1o Teme
"Meramnbt"

AHanu3
pe3yJIbTaToB
KOHTPOJIbHOU
paboThl,

KOPPEKIHS OIIHOOK

Poap xumnu B
oOecrieueHNN
YCTOMYHBOTO
pa3BUTHS
YeJIOBEUECTBA.
ITonstue o
Hay4HBIX METOJIAX
HCCIICOBAHUS
BEIICCTB

Hayunblie
MIPUHIUIIBI
OpraHu3aIu
XUMHUYECKOTO
MPOU3BOJCTBA.
[TpoMblieHHBIE
CrocoObl

MOy YEHUs
BaXHEUIITNX
BEILIECTB
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100

XumMmuyeckoe
3arpsi3HEHUE
OKpYXaroIIei
Cpenbl U €ro
MOCIIEACTBHS

XuUMUs U 310pOBbE
YyelIoBEKa.
JlekapcTBeHHBIE
CpeacTBa

XUMHUS ITUIIH.
Ponp xumnu B
o0ecrieueHNU
MHUIIEBOU
0e30macHOCTH

KocmeTtnueckue u
napQroMepHbIe
cpeactsa. beitoBas
XUMUA

XuMus B
CTPOUTEIIBCTBE.
Baxnueiimnue
CTPOUTEIBHBIE U
KOHCTPYKIIHMOHHBIE
MaTepHUaIbl

XUMHUs B CENBCKOM
XO34ICTBE.
Opranuueckue u
MUHEPAITHLHBIC
yaoOpeHust
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