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MNOACHUTEJIbHAS 3AININCKA

Pabouast mporpamMMa mo XMMHUM Ha YPOBHE CPEIHETO OO0IIEero oOpa3zoBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepannn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
benepanbHOI oOpa3zoBaTeabHON IpOrpaMMBbl CPEIHETO o011ero
oopazoBanusi(DOII COO), npeacraBineHHbix B DenepanbHOM rOCyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TONOkeHuil «CTparerun pa3BuTus Bocnutanuss B Poccuiickoi
@epnepanuu Ha nepuoa 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.), benepanbHOU TPOrpaMMBbl BOCTIMTAHHS.

XuMHsSI Ha YpPOBHE YIUIYOJIEHHOIO H3Y4YEHHUs 3aHUMAEeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi yuamuxcs 10-11  kmmaccos.
W3ydyenue mpeamera, peamuzyemMoe B YCIOBHAX Ju(depeHIMPOBAHHOTO,
npoduibHOTO O00yYeHHs, TPHU3BAHO OOecHeunTh 0011e00pa3oBaTebHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOJIUMYIO IS
ajanTalyyi UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM U3HU B COLIUYME, a TaKXkKe s
MPOJOKEHU OOyYeHHsS B OpraHu3anusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJTHOM U3 NPUOPUTETHBIX AUCIHUILIUH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMeTa «XHUMHUSD TOTydaeT
NoJPpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolUMU
nonoxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, coaepKaHus,
pe3yabTaToB OOy4YeHUs M TPeOOBaHUW K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUU QYHKIINN:

e HMHQOPMALMOHHO-METOJUYECKAsl, peaju3alus KOTOpodh obecrneynBaeT
MOJIyYeHHE NPEACTABICHUS O ILENsIX, COAEp>KaHWU, OOIIe CTpaTreruu
oOy4eHWHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIONINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OMpeNIeNICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TMOCJIEAOBATEILHOCTH
M3YUYeHUs] y4eOHOTro MaTepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHONH OCHOBBI
KOHTPOJII U OIEHKH O0pa30oBaTeIbHBIX ITOCTIXKEHHM OOydYaroluXcs B
paMKax HWTOTOBOM arrecTtaud B (GOpME €IMHOI0 TOCYJIapCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asisg yriryOa€HHOTO U3yYEHUSI XUMUU:



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

e JA€T NpHUMEpPHOE paclpeleieHue y4yeOHOro BpPEMEHH, PEKOMEHIYEMOIO
JUTSI I3yYCHUSI OTACIIBHBIX TEM;

e TMpejJiaraeT TMPUMEPHYIO TMOCIEIO0BATEIBHOCTh HW3YUYEHHUS y4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBA3EH;

e Ja€T METOMUYECKYIO MHTEPIPETAIHIO TIEJIeH 1 3a/1ad U3yYCeHHs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MMPUOPUTETOB B CUCTEME
cCpelHero oOmero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOMN
MPOrpamMMBbl CpeaHero o011ero oOpazoBaHUs (JINYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUU  0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHUs TIPEeIMETA.

[To BceM Ha3BaHHBIM TO3UIMSAM B TMPOrpamMMe MO XMMHH IMPETyCMOTpPEHA
MIPEEMCTBEHHOCTh C OOy4YeHHEM XUMHHW Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a TMpelaelaMd yCTAaHOBJIEHHOM MOporpaMMod MO  XUMHUU
00s13aTeNbHONM (MHBAPUAHTHOM) COCTABISIONICH COMep KaHHs y4eOHOro mpeamMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BBIOOpa €ro BapUAaTUBHOM COCTaBIISIOLIEH,
KOTOpas JO/DKHA OMPEISIAThCS B COOTBETCTBHHU C HANPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBMM ¢ KoHuentyalbHbiMH TosoxkeHusmu DPIroC COO o
HAa3HAYEHUU TIPEJAMETOB 0a30BOro W YIUIYOJIEHHOTO YpOBHEM B CHCTEME
nuddepeHupoBaHHOTO OOYyYEHHUST Ha YPOBHE CpEeAHEro ooIero obpa3oBaHUS
XUMHUS Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HAIpaBICH Ha peaU3aIuio
MPEEMCTBEHHOCTH C  TOCJHCAYIOIMHUM  OTaloM  TONYyYCHHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3Yy4YCHHsS CIEHUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILUIMH B By3axX M OpPraHu3alusx CpeaHEro npodeccuoHaaIbHOTO
oOpaszoBanms. B 3Toii CBs3M u3ydeHHE MpeaMeTa «XHMHUSD) OPUESHTHPOBAHO
NPEUMYIIECTBEHHO HA paclIMpeHue W  yIrIyOJieHWe TEOpEeTHYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYUAIOMINUXCS, BEIOPABIINX OMPENCAEHHBIN TTPOodhHIIh
0o0y4eHusi, B TOM YUCIIE C IEPCIIEKTUBOM MOCIETYIONIETO MOTYYEHUSI XUMUYECKOTO
0o0pa3oBaHMs B OpraHU3alUsAX MpodeccuoHabHOro oopa3oBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K miuaHUpyEeMbIM pe3yJbTaTaM OCBOEHUS
dbenepaabHOl 00pa30BaTEIBPHON IMPOrPaMMBbl  CpPEaHEro 00Iero oOpa3oBaHUs
U3ydeHHe ImpeamMeTa «XuMHUS» OPUEHTHUPOBAHO TaKKe HaA pelieHue 3aaad



BOCITUTAHUS W COIMAILHOTO Pa3BHUTHs OOydYaromuxcs, Ha GOpPMHUpPOBAHUE y HHUX
OOIIEMHTEIUICKTYalIbHBIX YMEHUH, YMEHUN palmoHaIM3aIuu y4eOHOTO TpyJa U
000OIIEHHBIX  CMOCOOOB  JIEATENBLHOCTH, WMMEIONIMX  MEXKIUCHUIITMHAPHBIH,
HAANPEIAMETHBIN XapakTep.

CocTaBisiomuMu npeaMeTa «XUMHS» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHUS
SBISIIOTCSL  yrIyOnéHHbie Kypchl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHudeckas Xxumus». [Ipu onpeneneHny MoaxXoa0B K OTOOPY M CTPYKTYpPHOU
OpraHu3allii COJEP’KaHUS 3TUX KYpCOB B MporpaMme IO XHMHUHU 32 OCHOBY
npuHATel nojioxkeHus PI'OC COO o paznuuusax 0a30BOro u yriryOJIEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBy coaepkanus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYeCcKass XHUMHs» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTEeMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOe TEOPETHUECKOE JIOTIOTHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYIICCTBEHHO OoOJbIIUKA O00BEM  (AaKTOIOTHIECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJILHOIO YBENIMYEHHUS OObEMAa 3HAHMM O XUMHUYECKHUX
dJIeMEHTaX W CBOMCTBAaX MX COCIWHCHHWHA HAa OCHOBE PACIIMPCHUS U yTIyOJIeHUS
MIPEICTABIICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOW CBSI3W M 3aKOHOMEPHOCTSIX
MIPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PCHUS] XUMUUYECKOW KHHETHKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XHMHYECKHUX  DJICMCHTOB O0asupyercss  Ha  COBPEMCHHBIX
KBaHTOBOMEXaHWYECKHUX TMPEJACTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKas CBS3b
O0OBSCHSETCS] ¢ TOUYKH 3PCHUS YHEPTETUUECKUX U3MEHECHMI TIpH €€ 00pa30BaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHHUS MEXaHU3MOB €€ oOpazoBaHus. M3ydeHwue
TUTIOB ~ pEakiuid  JomojHseTcs  (GOPMUPOBAHMEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX TPOIECCaX U DIEKTPOIN3E PACIUIaBOB M PACTBOPOB BEIIIECTB.
B kypce oprannueckoil XMMHHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yenseTcsi 0co00e BHUMaHHUE BOIPOcaM 00 3JEKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BIIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeaKIlHii.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJIep)KaHHE KypCOB XHUMHH
yrayOnEHHOTO YPOBHS M3YYEHUS ISl KJIACCOB OMPEAEIEHHOTO podus (TIaBHBIM
00pa3oM Ha HX CTPYKTYpYy UM XapakTep HOINOJIHEHUW K oOmel cucreme
IIPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIIUSHHUE CMEXKHBIC TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(pu3udeckoro npodusiss 60bI10e
3HauYe€HUE OYyIyT MUMETh 3JEMEHThl y4eOHOro marepuasia mo oomei xumuu. [lpu
U3y4YCHUU TMIpeMeTa B JIaHHOM Ccllydae akIeHT OyneT cielaH Ha OOIIHOCTh
METOJIOB MO3HAHWS, OOMTHOCTH 3aKOHOB U TEOPUU B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXpPaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM TMpeaMeTa JUisl KJIACCOB XHUMHMKO-
Ounosornyeckoro npoduiist OONbIIUKA yAENbHBIA BeC OyJeT UMETh OpraHHyYecKas
xumus. B 3TOM chmydae mpeAocTaBisieTcs  BO3MOXKHOCTh — Ajig  Oolee
00CTOSATENBHOIO  PAacCCMOTPEHHS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKONl CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpUMEpPYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KHCJIOTBI U Apyrue. [Ipm 3ToM 3HaHHA O COCTAaBE M CBOMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM I W3y4ECHUS
CYILIIHOCTHU IPOLECCOB (POTOCUHTE3A, AbIXaHUs, MUIIEBAPEHUS.

B mnnane ¢QopmupoBaHMs OCHOB Hay4HOIO MHPOBO33PEHHUS, OCBOCHHUS
00IIIeHayYHBIX METOJIOB ITO3HAHMS M OTIBITA MTPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUW H3yYeHHE MpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM IpEeIMETaMHU, BXOIAIIMMHU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHbIe mpenMeTh», «MaTtemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O M cpeAHero oluiero oopazoBanus (Ha 0a30BOM
ypOBHE), 3a7jauell MEepBOCTEIICHHON 3HAYMMOCTH SIBISICTCS (POpMHpOBAHHE OCHOB
HayKM XHMHUU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. Pemenue
3TOM 3amauv Ha YriayOJNEéHHOM YpOBHE HW3Y4YEHHUs TMpeaMeTa Mpeanosaraer
peAIM3alnI0 TaKUX 1EJIeH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIICHUM IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poidi B OOECIeHYeHHUH
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  MpoOjemM
AKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEeBOl 0€30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00€eCIeYeHnn PalUOHAIBHOTO MPUPOJONOIL30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl UEJIOBEKa, a TAKKE IKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpele;

e OCBOCHHME CHUCTEMbl 3HAaHMH, JIEXKAUMX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: (pyHIaMEHTAIbHbIX
MOHSATHM, 3aKOHOB M TEOPUU XUMHUHU, COBPEMEHHBIX IPEICTABICHUN 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
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUU [JI1 OOBICHEHUS
KJIFOYEBBIX MJAEH W TpoOJeM COBPEMEHHOW XUMHH, HJisi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS TPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaJIM3a U OIIEHKHU C MO3UIINI KOJIOrMYeCKOoi 0€30MacHOCTH MOCIIEICTBUM
OBITOBOII M MPOU3BOACTBEHHOHN [EATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKAM  TPOHW3BOACTBOM, HCIOJIB30BAHUEM U  MepepadOTKON
BEILIECTB;

e yriyOlIeHHE TIPEACTABICHWM O  Hay4YHBIX  METOJaX  TO3HAHUS,
HEOOXOJMMBIX ISl MPUOOpPETEHUsT YMEHUI OpPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHHS XUMUYCCKUX SIBICHHH, WMEIOIMUX MECTO B
MPUPOJIE, B MPAKTUYECKOU JIESITEIHLHOCTH U TTOBCETHEBHOM JKU3HHU.

B mane peanuzanuu mepBOOYEpPEAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIOIIUX
GyHKUMNA TEJIOCTHOM CHUCTEMBI CPEJHEro oOHIero o0pa3oBaHUs NpPU U3YUYECHUU
npeamMera «XUMHUS» Ha  yIUIyOJIEHHOM ypOBHE OCOOYIO  aKTyaJdbHOCTh
MpUOOPETAIOT TAKKE IS U 3a]1a4H, KaK:

e BOCHUTaHHE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBIICHHI MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECKUX U
MPUKJIAJAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHUBAIIMM K OOYYEHHMI0O M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHTAaHUIO  HAa  OCHOBE  YCBOEHUS
00IIIcUEJIOBCYECKHUX IICHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX
crocoOHoCcTeM oOyuarommxcs, (GpopMHUpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON Mpo(deCCHOHAIBHON 1 OOIIECTBEHHOMN JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3JI0POBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMHUpOBaHHME YMEHUM M HABBIKOB Pa3yMHOT0O MPHUPOIOIOJIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU 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 yTriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXXHOCTM aTroMa yriepona. XHMUYECKas CBsA3b B
OpPTraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIM3AIMM aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBaJICHTHOU CBsI3M (OOMEHHBIA U JIOHOPHO-
aKIENTOPHBIN). THUNBI TEepeKphIBaHUS AaTOMHBIX OpOUTANCH, G- W 7T-CBS3U.
OpunHapHasi, BOIHAasT U TpoiiHast cBsi3b. CrocoObI pa3phiBa CBS3EH B MOJIEKYJIax
opranuveckux BemiectB. [loHAaTHe 0 CBOOOAHOM paaukane, HyKJIeopuie u
anexTpodue.

Teopust cTpoeHus opraHuueckux coeauHenuiit A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCIUWHEHUN. MOJIeKyJIsIpHbIE U  CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyJbl pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buasl H30Mepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
OnexTporHbie dQ(PEKTH B MOJEKYIaX OPraHUYECKUX COCITUHCHUN (MHIYyKTUBHBIN
U ME30MEpHBIA 3P PEKThI).

[IpencraBnenne o kKiIaccupUKaMKU OpraHuyeckux BemiecTB. [loHaTue o
dbyHkuroHanbHOU rpynmne. I'omosnorus. I'omonoruueckue psinbl. 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 HM3YyYEHUS BEUIECTB M HX MPEBPAIICHUN:
O3HaKoMJIeHHe ¢ oOpaslaMu OpraHMYeCKUX BEUIECTB M MaTepuajaMH Ha HX
OCHOBE, OIBITHI II0 MPEBPALICHUID OPraHWYECKUX BEUIECTB IIPU HarpeBaHUHU
(aBneHue, OOyTIMBaHME W TOPEHHUE), KOHCTPYMPOBAHHWE MOJENEH MOJIEKYT
OPTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Ankanpl. ['oMooruueckuil 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 aJKaHOB: PEAKUMU 3aMEUICHHS, W30MEpHU3aLINH,
JNErUAPUPOBAHUS, IUKIN3ALNKI, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBinenue o
MEXaHHU3Me PEaKIUil PaJuKaJIbHOrO 3aMEILICHHS.

Haxoxnenue B npupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uxnoankanel. O0mas Ggopmysa, HoMeHKIaTypa U uzomepusi. OCOOCHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBONCTB MalbiX (LIUKIONPONAH, LUKIOOYTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IMKJIOTEKCAaH) IMUKI0aNKaHoB. CrocoObl MONy4YeHHS U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankensl. ['oMonornueckuii psijy ajnkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKEHOB,  Sp*-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoaa, o- u m-CBsa3u. CTpyKTypHas u
reoMeTpuueckas (LHUC-TpaHC-) wu3oMmepusi. DuU3NYECKHE CBONCTBA AJIKEHOB.
XUMHUYECKHE CBOWCTBA: PEAKIMU IMPUCOCAUHEHHS, 3aMELICHUS B O-IOJIOKECHUE
[IpU JBOMHOM CBA3M, IOJUMEpU3alUUU U okucieHus. IIpaBuno MapkoBHHMKOBa.
KadecTBeHHbIC peaklMu Ha JABOMHYIO CBs3b. CIOCOOBI MOTYUYEHUSI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsuKEHHbIE, W30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu |, 4-mpucoenunenne. Ilonumepusanus
CONpPsKEHHBIX MeHOB. COCOOBI MOTYYEHUSI U TPUMEHEHHUE aJIKaIMCHOB.

Anxunbl. ['oMonoruueckuii psii anKMHOB, 001Ias popmyia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @u3nyeckue CBOMCTBA aJIKHWHOB.
XUMHUYECKHE  CBOICTBA:  peakUUMU  MNPUCOCAUHEHHUS,  JUMEpHU3aLUU U
TpUMepHU3aluu, oKuciaeHus. KucinoTHble CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peaKIni Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTtnueckue yrieBoJopoasl (apeHsl). ['omonoruueckuili psiji apeHoB,
oOmrast popmyra, HOMEHKIIATypa U U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3HWYECKHEe CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIMK 3aMelIeHusI B OCEH30JIbHOM KOJIbIIE U
YTJIEBOJAOPOJAHOM pajuKale, peakuud MNPUCOCIUHEHUs, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENICEH B
OCH30JIbHOM KOJIBIIE Ha MPUMEPE aAJIKWIbHBIX paJUKaIOB, KapOOKCUIBHOM,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepuzanus ctupona. CrnocoObl MOdyuyeHUus U
IPUMEHEHUE apOMATUYECKHUX YTIIE€BOJAOPOIOB.

[Tpuponnsiii ra3. IlonytHele HedTsHBIE ra3sl. HepTh 1 €€ nmpoucxoxaeHue.
Kamennslii yroiib U mpoayKThl ero nepepadorku. CrocoOsl nepepaboTku HedTH:



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

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

DNEKTPOHHOE CTPOCHUE TaJIOTCHIPOU3BOIHBIX YIJICBOJOPOIOB. Peakiuu
3aMEIICHUS TalloTéHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIY, ITHAHOTPYIITY,
amMuHOTpymmy. JlelicTBue Ha TaJIOTEHMPOU3BOJIHBIE BOJHOTO U CIUPTOBOTO
pactBopa miénouyn. B3auMopeiicTBue NUraioreHaIKaHOB C MarHUEM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3oBanue
TJIOTCHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE H TIPH CHHTE3C
OpPTaHUYECKUX BEIICCTB.

OKCHepUMEHTAIbHBIE METOIbl M3YYCHHsS BEIIECTB M WX MPEBPAIICHUI:
u3ydeHue (QU3NUYECKUX CBOMCTB YTIIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiMii yrieBoJAOpPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeynBaHHEe OpOMHON WM
WOJIHOM BOJBI, pacTBOpa IEpMaHTaHaTa KajlWs, B3aUMOJICHCTBUE alrleTHIICHA C
aMMHUaYHBIM pacTBopoM okcuma cepedpa(l)), kadecTBeHHOEe OOHapyXKeHUE
yriepojia U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJIYyYEHHE OSTUIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KoJuiekuusiMu «Hedpts» u «Yromby, ¢
oOpa3naMM IjIacTMacc, KaydyyKOB M  PE3UHBbI, MOJACIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U TaJIOT€HIPOU3BOHBIX YIJIEBOJAOPOIOB.

Kucnopoaconep:xaiiue oprannieckue coeTuHeHus.

[IpenenbHbie omgHOAaTOMHBIE CHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMepe
METaHOJIa W JTaHojda). ['oMosorudeckuit pan, oOmas Qopmyna, U30Mepus,
HOMEHKJIaTypa ®  kiaccubukanus. Duznueckue CBONUCTBA  MpeAeIbHBIX
OJTHOATOMHBIX CHUPTOB. BoOmOpomHBIE CBSI3M MEXKIYy MOJEKYJIaMH CIUPTOB.
XUMHUUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUS, JETUApaTallid, OKHUCICHUS,
B3aMMOJICUCTBHE C  OPraHMYECKUMH M  HEOPTaHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHast peakiius Ha OAHOATOMHBIE CIUPTHL. [leficTBHE 3TaHONa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOTOaTOMHBIC CIHPTHI — JTHJICHIJIMKOJb W TIWLEepUH. Dusndueckue u
XUMUYCCKHAE CBOWCTBA: PEAKIIMU 3aMEIICHUS, B3aMMOICHCTBHE C OPraHUICCKUMU
U HEOPraHWYECKUMH KHCIOTaMH, Ka4deCTBEHHAs pEaKIus Ha MHOTOAaTOMHBIE
cuptel. [IpencraBienne o MexaHW3ME peakluii HYKJICO(MUILHOTO 3aMEIEHUS.
HeiictBue Ha opraHu3Mm denoBeka. CrnocoObl MOMyYeHUS U TMPUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

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



cBoiicTB (penona. KauectBennsie peakuuu Ha (eHosl. TOKCHYHOCTH (heHona.
CriocoOb1 mosrydenust u npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS] — aJTbAETU]IbI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM rpymmbl. ['oMonorudyeckue psabl ajlbJerujoB U KETOHOB, 00IIas
dbopmyna, uzomepuss U HomeHkiarypa. dusnueckue CBOMCTBA albACTHAOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHennd. OKHUCIIEHNE albJeTru0B, KAUYECTBEHHBIE PEAKIIMHA HA aJIbJICTUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHUE aJIbJETHI0OB U KETOHOB.

OAHOOCHOBHBIE MIpe/ieNibHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCHOT. 30Mepus 1 HOMEHKIIaTypa. PU3HUeCcKUe CBOMCTBA
OJIHOOCHOBHBIX IMpeNeIbHbIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBSI3U MEXKIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOE€HHOCTM CBOMCTB MYpaBbMHOM KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroo6pasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
JUKApOOHOBBIX KHUCIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTUHOBAsA, OJICMHOBAdA, JUHOJEBAS,
NuHOoNen08as KUCIOoThl. CocOObI MOTYYEHUs U TPUMEHEHUE KApOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psia, oOmas (opmyrna, u3oMepus u
HOMeHKJIarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOH W
LIEIIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIIOM U 1iesiouHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HETIPEICIIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBUE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
u nosucaxapuiabl). MoHOcaxapubl: TIIIOKO3a, (PYKTO3a, Trajakrosa, pudo3a,
ne3okcupudo3a. dusznyeckue CBOWCTBAa M HaxoxaeHHe B mpupone. dortocunTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIHUPTOBBIX U AJIbJACTUIHON
IpylIm, CIOUPTOBOE U MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAUYECHUE B KUZHEACATEIBHOCTH OpraHu3mMa. /[ucaxapuapl: caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBiIMBarOmKe U HEBOCCTAaHABIIMBAIOIINE Aucaxapuasl. [ uaponms
nucaxapunoB. Haxoxaenue B npupoae n npuMenenue. [lommcaxapuapl: kpaxman,
INIMKOTeH W 1nenono3a. CTpoeHne MakKpOMOJEKYyJl Kpaxmana, TJIMKOTeHa U
HEeJUT0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0JI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMApPOJU3, KAYEeCTBEHHAs PEaKklus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA 1LIEJUTIONIO3bI: TUAPOJIHN3, MOIyYeHHe >PHUpoB Lewtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



DKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
pPacTBOPUMOCTH PA3JIMYHBIX CIMPTOB B BOJIE, B3aUMOJIEMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIHUPTA B aJIbJETH]I HA PACKAIEHHOW MEAHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kayus (BO3MOKHO HCIIOJIh30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJbJCTUlIbl (C TUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  menu(Il)), peakmus rammepuHa  C
ruapokcuom meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIIOKO3bI ¢ Tuapokcugom meau(ll), BzaumoneiictBue
Kpaxmaia C MOJIOM, PEIICHUE IKCIEPUMEHTAJbHBIX 3aJa4 1o temMaM «CoupTel
denonb, «KapooHoBbie KUCTOTH. CI0KHBIE YIDUPHD».

A3oTcoaep:Kalue OPraHnyecKre cCoeINHeHM .

AMHHBI — OpraHMYECKHE MPOU3BOJHBIE aMMuaka. Kinaccudukanus aMuHOB:
anudaTuyeckue M apoMaTUYECKHE; IEepPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Ctpoenue moiiekyl, oOmas gopmysia, U30MepHsi, HOMEHKJIATypa U (unueckue
CBOMCTBa. XMMHYECKOE CBOWCTBA aln(PaTHYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCIIOTOW.
Conu ankniaMMOHHS.

AHWIMH — TMPEICTaBUTENb AMHMHOB apoMaTrudyeckoro psana. CrpoeHue
aHuiIuHaA. B3anMHOE BiMsHUE TPYNI aTOMOB B MoOJieKyje aHuiInHa. OCcOOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIE peakiuu Ha aHmwimH. CrocoObl
MOJIYYCHHUS] M TpUMEHEeHHe anudarnueckux aMuHoB. [lonmyueHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nuzomepus. OTaenbHble IPEACTABUTENN Ol
AMHHOKHCJIOT: TJIMIWH, anaHuH. @Du3nyecKkne CBOMCTBA aMUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHMM, peakIus TMOJMKOHACHCAIINKM, OO0pa3oBaHWE TMENTUIHON CBS3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THUAPOIU3 MENTHIOB.

benku kak mnpupogHbie noauMepbl. llepBuuHas, BTOpUYHAS W TpPETUYHAA
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOJIU3, ACHATYypaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCJIKH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
pacTtBopeHue O€JKOB B BOJie, JeHaTypalus OeJKOB NpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKW, pelIeHHEe HKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A3oTcoaepkaiine OpraHUYECKUe COEIUHECHUS 151 «Pacno3HaBanue
OPraHUYECKUX COCIUHECHU.

BbicokoMoJIeKYJIIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATHS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALUN, CPEAHSAS MOJIEKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS 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 CHELUATIBHOTO Ha3HA4YCHUS (TedtoH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M HMX IIPEBpALICHUNA:
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
MOJICKYJISIpHON  (pOpMYJIbI OpPraHUYECKOr0 COEIUHEHHS 1Mo Macce (00bEMY)
MPOAYKTOB CrOopaHus, 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 TOHSITUH, MNPUHIATBIX B OTIACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

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

dusuka: Marepus, aToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €JIMHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEprus,
Macca.

buosorusi: kjerka, opraHusM, JKocucTema, Ouochepa, MeTradoIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIT MUTAHUSA, 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 KIIACC

OBILIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnvyeckne 0CHOBbI XMMHUH.

AtoM. CocTaB aTOMHBIX siep. XUMHUecKkuil snemeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHUYECKUX 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.. MenaeneeBa. Cs3p nepuoguueckoro 3akoHa u Ilepmoanueckoid cUCTEMbI
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 JIUHA CBs3U. [10JIIpHOCTD, HAIPABIEHHOCTD 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 pacTtBopax. CrnocoObl BBIPAXEHHUS KOHIIEHTPAIlMM PacTBOPOB:
MaccoBasl J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacellenHbie 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. XUMHUUecKoe paBHoBecue. KoHncranrta
XMMHUYECKOTO paBHOBecHUsl. DakTOphl, BIMSIONIME HA IOJ0KEHHE XUMHUUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMH 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 OKHMCIUTEIM W BOCCTAHOBUTEIM. MeETON 3JeKTpOHHOro OaaHca.
DNeKTpoJIn3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB M HMX IPEBpaALICHUN:
pa3lIoKEHHE TEPOKCHUJA BOJOPOJA B TMPUCYTCTBUM KaTalu3aropa, MOJIEIH
KPUCTANIMYECKUX PEUIETOK, IPOBEICHUE pPEeaKIMil MOHHOTO 0OMEHa, oIpe/iesieHre
Cpeabl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMU ¢ TMOJOXKEHUE XUMHYECKOTO
paBHOBECHSL.

Heopranunuyeckass XuMus.

[Tosmoxxenne HemetaiuioB B llepuoanyeckor cuUCTEME  XUMHUYECKUX
anemenToB J.M. MenneneeBa u 0cOOEHHOCTH CTPOEHUS UX aToMOB. Puznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIUIOB (Ha MPUMEPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepoaa).

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

["amorensl. Haxoxaenuwe B mpupoje, crocoObl MoiydeHus, (pusudeckue u
XUMUYECKUE CBOMCTBA. ['amoreHoBoaopoAbl. BaxkHelmme KUCIOpOACOoaAepKalue
coeIMHEHUsI rajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIOCOOBI MOMYyYSHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHHUM.



Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kuciopoaa. OuU3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI TOJy4YeHUs, (PUIMUECKHUE U
xumuyeckue cBoictBa. CepoBogopon, cyiabuasl. Oxcup cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KHUCJIOTHI U HUX cOJdU. OCOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COeTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4yeHus, (U3NUYECKUe u
XUMHYECKHE CBOMCTBA. AMMMAK, HUTpUbl. Okcuabl azota. A30TUCTast U a30THas
KHUCJIOTHI U UX cOJIu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
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, HaxoXIeHWE B TOpUpoAE. AJUIOTPONMHBIE MOIU(PHUKAIIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yrinepona(ll), okcun yriepona(IV), yronpHast kuciora u e
coyii. AKTUBUPOBAHHBIA yrojib, ancopOuus. DyinepeHsl, rpadeH, yriepoHbie
HAaHOTPYOKHU. [IpruMeHeHne MPOCTHIX BEMIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €0
COCAVMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOJydeHHs, (PU3MUYECKHE U
xumuueckue cpoiictBa. Oxcun kpeMuus(IV), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMenenue kpeMHus U ero coequHeHui. CTeKs0, ero noJiydyeHue, BUIbl CTEKIIA.

[Tonoxenne MeramioB B Ilepruonnyeckoil cucteMe XUMMHUUYECKUX JIEMEHTOB.
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 MmeTtamioB [A-rpynnsl [lepuonuueckoit cuUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Hatpmii w kanumii: momydeHue, (U3NYECKUE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCAUHEHUM.

Obmas xapakrepuctuka metaioB IIA-rpymnmer Ileprogudyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W KajbllUid: TMOJydeHue, (U3NYeCKue u
XUMHAYECKHE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M WX COCAUHEHHM.
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 noarpynn (b-rpymm)
[Tepnognuueckor CUCTEMBbI XUMUYECKUX DJIEMEHTOB.

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

PU3UUECKUE Y XHWMUYECKME CBOMCTBA MapraHlla M €ro COEHUHEHUM.
Baxneiimme coenunenuss wmapranna(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 xene3a
Y €r0 CILJIABOB.

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

[Muuk: monydyenue, (U3MUECKUE W XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ TUJIPOKCUIA LIMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [[puMeHeHune
[IUHKA U €r0 COCIUHEHUM.

DKCHEPUMEHTAIbHBIE METOJbl HM3YyYEHUsS BEUIECTB M WX IPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢docdopa, xKene3a, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOoJUIeKuMn «MeTaiibl W CIUIaBbD), B3aWMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHJICOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C pacTBOpaMHM KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIMU HA HEOPraHUYECKUE aHUOHBI, KATUOH BOJIOpOAA
M KaTHOHBbl METAJUIOB, B3aWMOJCHCTBUE THUAPOKCUIOB AIIOMUHUS U LUHKA C
pacTBOpaMM KHCIJIOT M HIEJNOYEH, PEIICHHE HYKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T u hochop M UX COCAUHEHUS,
«MeTasipl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX TOATPYII.

XuMHUA U KM3Hb.

Ponb xumum B o0ecrieueHnn yCTOMYMBOTO pa3BUTHs denoBeyecTBa. [lonsrue
O HAy4HBIX METOJAaX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble TpUHIIMITBI OPraHU3alu XUMUYECKOTO IPOU3BOACTBA. [IpoMBbIIIIEHHbBIE
CIOCOOBI MOTYYEHHS] BaXKHEUIINX BEIIECTB (HA MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHosa). [IpombIlIeHHBIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKpY KaloLlEed Cpelbl M €ro MOCIEICTBUS.
Ponb xuMun B 00ecrieueH IHEPTETUUECKON OE30MTaCHOCTH.

XuMusi © 340poBbE 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 MCIHOJIb30BaHUS MpenaparoB OBITOBOM XHWMHHM B TOBCEIHEBHOMN
KU3ZHHU.

XuUMUSL B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OETOH).

XuMHsl B CeJIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIC MaTepualibl, KPacKH, CTEKJIO, KepamHKa.
Marepuansl st anekTpoHrkd. HaHorexHomorumu.

Pacuérnbie 3anaun.

Pacuérei: mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOIO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUM, €CIH OJHO U3
BELIECTB HMMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) IPOIYKTa
peakuu, €ciIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpAa C ONPEAEIEHHOU
MAacCOBOM JOJIEW pPACTBOPEHHOTO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHIICHTpAIIMU BEILIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MeXnpeaMETHBIX  CBsi3ed TpU  H3yYeHHH  OOImIed U
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSTUH, IPUHATHIX B OTACIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBINA (HaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKaIUs, MePUOJAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICINPOBAHHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpPOMHUp, aTOM, OIJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUIN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, HACAIbHBIA a3,
¢dbu3rUecKre BeIMUYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buosorusi: kieTka, opraHusM, dKocucTeMa, ouocdepa, MmeTaboIM3M, MaKkpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPbI, YTIEBOIbI, HYKJICUHOBBIE 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 MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHUX



npemnaparoB, IMMPOMU3BOACTBO KOHCTPYKHOHOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNNU
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
oOirero 00pa3oBaHUSl BBIACICHBI CHEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYaromMMUMHUCS POCCHMCKONM TPaXTAHCKOWM HJICHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEICTICHNIO; HAIMYNE MOTUBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYarouIuxcsi pPyKOBOACTBOBAThHCSA
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS; HaJU4Yue
MIPABOCO3HAHUS, IKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH IIE€JIM 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» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILHOW U TPAKTUYECKON NESITeIbHOCTH
oOyyJaronuxcsi B IMpoliecce peanu3aiuu o0pa3oBaTeIbHON AESITENIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIE€ATEIBHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

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

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

LEHHOCTHOIO OTHOIIEHUS K HCTOPUYECKOMY M HAayYHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
NPUIOKEHUSI XUMHM, OCO3HAHMUSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  ITOWCKOB,
MIOCTOSTHHOTO TPYyJAa YYEHBIX U NPAKTUKOB;



UHTEpECAa M MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEIYIOLIEM
aHau3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHbIE C XUMHUYECKUMU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh 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 IEHHOCTEN 370poBOro U 0Oe3omacHoro ooOpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MyecKoMy u
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOro OOpaleHusi ¢ BEHIeCTBAaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM J€ATEILHOCTH;

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  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpYruxX BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTUE€ B PEIICHUWM IPaKTUYECKUX 3ajad
COILIMAJIbHON HAMpPaBJICHHOCTH (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 TPAEKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEM 00IIeCTBAa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1E€JIECO00PA3HOTO OTHOILIEHUS K NPUPOAEC KaK HCTOYHUKY
CYyIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX HPOOJIEeM, BIIHSHUS
HKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUAIIBHON CPENBL;



OCO3HaHUS HEOOXOAMMOCTH UCHOJb30BAaHUS JOCTIKEHUN XUMHH IS
pelIeHUs] BOIPOCOB PAllMOHAILHOTO MPUPOAOIIOJIb30BAHNUS;

AKTUBHOIO HENpUATUS JIEHCTBUM, NPUHOCIIIMX BpeA  OKpYKarolen
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArompHUsTHBIE SKOJIOTHYECKUE
MIOCTIEICTBUS TIPEATNPUHUMACMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HAJINYHUS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTHIYECKON KYJIbTYpPHI,
OTIbITa JeSITeNIbHOCTH IKOJIOTUYECKOM HaNpaBJIE€HHOCTH, 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 IIPAKTHUKHY;

NOHUMAaHUs CHeNu(UKA XUMUU KaK HayKd, OCO3HaHHs €€ polu B
dbopMUpOBaHNUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpECTaBICHUs 00 OKpYyXarolleM MHpe Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHuH MpoOJeM COXpaHEHUs
PUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMMHMHM JJIE  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHHUCTHYECKON HampaBlIECHHOCTH W BaXXHOW pOJU B
CO3/IaHUM HOBOW 0a3bl MaTepualbHOM KYyJIbTYpbl, B PELIEHUH TJI00ATbHBIX
npo0iieM YCTOWYMBOIO DPA3BUTHUSl YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOH,
MUIIEBON U DKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCHEIIHOTO TPYAA U 3KOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO 4YJIeHA
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: [OHHUMAHMUS CYIIHOCTH METOJI0B
IO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTydaeMble 3HAHUA I aHAINU3a U OOBSICHEHUS SIBJICHUN OKpPYKAIOIIETo MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LEJNbI0 MOJy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTepeca K O3HAHMIO, UCCIIEI0BATENbCKON ACSITENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caMO0Opa30BaHUIO, K AaKTUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHUM 1O XUMHUHM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pasNUYHbIX cepax mpodecCHoHaTbLHON
JeSITEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

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

3HauyuMble A1 (QOpMUPOBaHUS  MHUPOBO33PEHHUS  OOYyYaroLIUXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITHS, OTpakarollue
LEJIOCTHOCTh HAY4YHOM KapTUHbI MHpa U CHEUM(PUKY METOJOB I103HAHUA,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpolLecc, CUCTEMA, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCcajbHble yueOHbIE NIEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHAITBHOM
IPAaMOTHOCTH ¥ COITMATBLHON KOMIIETEHITUN 00yJarOIIIXCS;
CIIOCOOHOCTD o0yyarommxcst HCIIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICUCTBUA B IMMO3HABATEILHON U COLMAIIBHON MPAKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE yYeOHbIE 1eiCTBUA

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 ITIOCTABJIICHHBIMU LIENSMU;

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

BBIOMpPAaTh OCHOBAaHUA M KpPUTEpUHM JJs KiIacCUPUKAUUKU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh IIPUYMHHO-CIEIACTBEHHBIC 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, TPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU



peakuuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYCCKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbLCKHIE NCHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuunii;

dbopMyIMpPOBATH 1ENN U 3a/1a4U UCCIIEIOBAHUS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMHU CAMOCTOATEIIBHOTO IUIAHUPOBAHUS W  IPOBEIACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMyIHpoBaTh
00001IeHUS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BaHUSA,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM ¢ MPOEKTHOMN
NEeSATENbHOCTU, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) padora c unpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHOOpMaruu (HAy4HO-
NOMmyJisipHasi JUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTepHeTa), aHamM3UpoBaTh UHPOPMALIUIO PA3NIMYHBIX BUIOB U (HOpM
peACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3aMpPOCH U MPUMEHSITH PA3NTMYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMaAlIUK, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA,

NpUOOpETaTh OMNbBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  MNpeACTaBICHUS
uH(popmalu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKON uWHGOpMAIMel: TPUMEHSATh MEXKIpeAMEeTHbIe ((u3udyeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, hOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHWYCCKUC CPCACTBA HAI'TLAIHOCTH.



KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:

3aaBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KI[3€MOI>1 TCMBI B XO04€ AHaJIora /U
AUCKYCCHUH, BbICKA3bIBATH UICH, q)OpMyJII/IpOBaTB CBOM IIPCATTOKCHUA
OTHOCHUTCIIbHO BBIIIOJTHCHHA Hp@I[J'IO)KGHHOﬁ 3aJda4u,

BBICTYIIaTh C TPE3CHTAIIUEH pe3yIbTaTOB ITO3HABATCIBHON JIESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO WM COBMECTHO CO CBEPCTHHKAMU TIPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3alii y4eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOJIBI
10 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TIO3HIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIE 1eCTBUSA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeljiaraéMblii alroputM ACHCTBUN mpu
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BhIOMpaTh Hauboliee
3¢ GeKTUBHBII CHOCOO HMX pelmIeHUs ¢ Y4YETOM IMOJNyYeHHUsS HOBBIX 3HAHUNA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYHIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOAHAIN3a W
CaMOOLICHKH.

HNPEJAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ysibTaThl OCBOSHHUS MPOTPAMMBI IO XUMUM Ha YTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOmero oOpa3oBaHMs BKIIOYAIOT CHEU(pUYECKUE
JUTsl ya9eOHOTO mpeameTa « XUMUsD) HaydHbIC 3HAHUS, YMEHHS U CTIOCOOBI JEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEoOpPa30BAHUIO 3HAHUMN, BUIBI JACSITEIBHOCTU
[0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHUW B PA3JIMYHBIX yueOHBIX
CUTYaIIUsIX, & TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
IporpaMMe II0 XHMHUU NPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI II0 TOJaM
V3y4CHUS.

10 KIIACC

[IpenmeTHble  pe3ysbTaTbl OCBOCHMS Kypca «OpraHudeckas XHMUSA»
OTPAKAIOT:

c(OPMUPOBAHHOCTh NPEJCTABICHUNH: O MECT€ U 3HAYEHWU OPraHu4ecKou
XUMUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€ClEeYEeHUU yCTOWYMBOIO



pPa3BUTHUA YEJIOBEUECTBA B PEUICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalMOHAIIBHOTO
MPUPOJIONIOIB30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIoBeKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE MOHATHUS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, p-, d-aToMHBIE OpOUTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, THOpUAW3alvs AaTOMHBIX OpOuWTaneil, HWOH, MOJIeKYJa,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpynmna, pajgukai, CTPyKTypHble (opMmyibl (pa3BEpHYThIE, COKpall€HHbIE,
CKEJIETHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKasl), H30MEpPbl, TOMOJIOTUYECKHN psJ, TOMOJIOTH, YIJIEBOJAOPOJbI,
KUCJIOPOJI- U a30TCOJEPKAIIUE OPraHUYECKUE COEAUHEHUSI, MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS, TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OPTraHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHuss HHEPrUM MpPU XUMHUYECKUX PpEaKIusAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUU, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUM; MPEACTABICHUSA
0 MEXaHU3MaX XUMHUYECKUX pEaKIUh, TEPMOJMHAMUYECKUX U KUHETHYECKHX
3aKOHOMEPHOCTAX MX NPOTEKAHUS, O B3AMMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM B Me30MepHbIN dddekTol, opueHTanTsl | u 11 pona);
(dakToIOrNYECKUEe CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATeIbHOCTH ~ YeJIOBEKa, OOIMX  HAYYHBIX  MNPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHBbIC NMPU3HAKK TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHUS MHPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHNU;

c(hOpMHUPOBAHHOCTh YMEHUI:

MCIIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY ISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POpMyYIT OpraHuYeCcKux
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMUUYECKUX PEAKLIUN U PACKPBIBATH UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMHA  IOCPEICTBOM  COCTaBJICHUSA



AIIEKTPOHHOTO OajaHca »JTUX peakIuil, peakuuii HOHHOTrO OOMeHa WyTEM
COCTAaBJIEHUSI UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHU;

M3TOTaBJIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BELIECTB U WILIFOCTPALUU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHaBIMBATh MPUHAJICKHOCTh MU3YYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHHID K ONPENEIEHHOMY
KJIAcCy/Tpynne COeAMHEHWM, JaBaTb WM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIbHBIE HA3BaHUS JJIs OTIEIbHBIX
IpEeICTaBUTENICd OPraHMYEeCKUX BEIIECTB (3THIIECH, alleTWIIEH, TOJIYOJ, TJIMLEPHUH,
STUJICHTIIUKONb, (PEHON, (QopMaNbIerun, aueTalbJeruj, aleToH, MypaBbHUHas
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, CTEAPUHOBAsI, OJICMHOBAs, IAJIbMUTUHOBAS KUCJIOTHI,
TJIMIIMH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHUII, U3OIMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHe);

c(OPMHUPOBAHHOCTh YMEHHUSI ONpPEAENsATh BHUJ XHUMHYECKOW CBS3U B
OpraHUYEeCKUX COEIMHEHMSIX (KOBAJICHTHAas M HWOHHAas CBSI3b, G- WU T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux Bemiects A. M. byTiepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

chOpPMUPOBAHHOCTh ~ YMEHHM  XapaKTepH30BaThb  COCTaB, CTPOCHHE,
dbu3nueckue W XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTaHUYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJKaJIUECHOB,
QJIKWHOB, APOMAaTHYECKUX YTJIEBOJIOPOJOB, CIHUPTOB, AQJIbJAECTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCJIOT, O€IKOB, YTrJeBOAOB (MOHO-, JW- W TIOJMCAXapHJIOB),
WUTIOCTPUPOBAaTh ~ TEHETUYECKYI0  CBA3b  MEXJY HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIIUX XUMHUYECKUX PEAKIUNA C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX NPHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COEIMHEHUH OT
KpPaTHOCTH M TUIIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTI'O BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKT€pU30BaTh UCTOUHUKH YIJIEBOJIOPOJHOTO
Ceipbst  (HeTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu u
IPaKTHYECKOE MPUMEHEHUE MPOAYKTOB IepepadoTKy;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAyYHBIX
METO/IaxX MO3HaHUSl — HAOJIOJICHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(pealbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHUS;



c(hOpMHUPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE omnepaiuu
MBICITUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTHU3ALNIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH — I M3Yy4YCHUS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHUPA,
UCIOJIb30BaTh CHUCTEMHbIEC 3HAHUS MO OPTraHUYECKONW XUMHUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MIPUPO/LY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOAWTH PACUETHl 1O XUMHYCCKUM
dbopMmynamM U ypaBHEHHSIM XUMHUYECKUX PEAKIUI C UCHOJIb30BaHUEM (DU3UUECKUX
BEUYMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
POyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHII: IPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UUMUA  DKOJOTMYECKOM  O€30MacHOCTH  TMOCHEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JIEATETLHOCTU YEJIOBEKa, CBS3aHHOW C MepepaboTKOU
BEILIECTB, UCIIOJIB30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX pPEIIeHUM
po0JIeM B CUTYaIHsIX, CBI3aHHBIX C XHMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IIJIAHUPOBATh M TPOBOIUTH
XUMUYECKUN OSKCHEPUMEHT (TIOJly4eHHE U H3Yy4YEHHE CBOMCTB OPraHUYecKHUX
BCIIECTB, KAYECTBECHHBIC pPEAKIMU YIVIEBOJOPOJOB PpPA3JIMYHBIX KIJIACCOB W
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOMIOJCHUEM MPaBHII
Oe3omacHOro oOpamieHusi ¢ BeHleCTBaMU H J1A0OpaTOpHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1ENb HCCIEAOBAHMS, NPEACTaBIATh B pa3inyHON (opme
pe3yIbTaThl HKCIIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

coOJI0/1aTh TIPaBMIJIa YKOJIOTHYECKHU I1€JIeCO00pPa3HOr0 MOBEJACHUSI B OBITY U
TPYIOBOW JEATEIBHOCTH B LEJSX COXPAHEHHUS CBOETO 3JI0POBBS, OKpY>Karolleu
MIPUPOHOM Cpelibl U JOCTUKEHUS €€ YCTOMUNBOTO PA3BUTHS;

0CO3HaBaTh OINACHOCTh TOKCHUYECKOTIO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHAIM3UPOBATH 11€71€CO00PA3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEIIECTB B
MPOMBIIIVIEHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOUIECHUS! PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IEJICHANPABICHHBIM TMOUCK
XUMUYECKON MHMOPMAITIH B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi nnpopmanuu, IHTEpHET U apyrue), KpUTUYECKU



aHAJIM3UPOBATH XUMUUYECKYI0 UH(POpPMAIUIO, TIepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHOM yUeOHOM 3a1auei.

11 KUIACC

[IpenmeTHble pe3ysibTaThl OCBOCHMS Kypca «OOmmas W HeopraHudeckas
XAMUS OTPAXKAKOT:

c(OPMHUPOBAHHOCTh TIPEJICTABICHUN: O MaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJIICHUM NPUPOABI, O MECTE M 3HAYCHHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poyii B 00ECreYeHUH YCTOMYMBOTO
pa3BUTHUSI, B pEHICHUU TPOOJEeM HKOJOTHYECKON, PHEPreTUYECKOW U TMHUILEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIHMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIECYCHHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BaAHUSA, B
dbopMHUpOBaHWHM MHPOBO33PEHHUS W OOIIEd KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHSI K CBOEMY 3J0POBBIO M MHPUPOJAHOU

cpene;
BJIQJICHUEC  CHCTEMOW  XUMHYCCKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIAralolue IOHATUS — XWMUYCCKUH DJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIBI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbBIE OpOUTaIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPUUATEIIBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, MOHHAs, METaUIM4ecKasi, BOJIOPOJIHAS),
KpUCTAJNIMYECKAsl pEIIETKA, XHMHUYECKas peakuus, pacTBOP, BJIEKTPOIUTHI,
HEIJIEKTPOJIUTHL, DJEKTPOJIUTHYECKAss JUCCOLMALNS, CTENEHb JHCCOLMALUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKOUN peakuu, CKOPOCTh XUMUYECKON peaklni, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJMTHUUYECKONW IHUCCOLUMAINU, MEPUOANUYECKUIM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChl BELIECTB, 3a4KOH COXPAaHEHUS U
MpEeBpaIIeHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JeKallie B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHHU3Max XHUMHUYECKUX
peakiui, TEPMOJMHAMHUYECKMX M  KHHETUUYECKUX  3aKOHOMEPHOCTAX  HX
MPOTEKaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(dakToIOrMYecKue CBEJCHHUS O CBOMCTBaX, COCTaBe, IMOJYYECHUU U 0OE30MacCHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JNEATeIbHOCTH ~ 4YeJIOBEKa, OOIMX  HAYYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BO/ICTBA;



c(hOPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TMOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIME MOHATHUS HPH
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHUN;

c(OpMHUPOBAHHOCTh YMEHHUS HMCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaAKLUH,
cucrematnieckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI OMPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX, BHJ XUMUYECKON CBS3M (KOBAJIECHTHAS,
VWOHHAs, MeTaJJInYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOM  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BUJIAa XMMHYECKOM CBSI3W W THUNA KPUCTALIMYECKOM pemeéTku, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

chOpMUPOBAHHOCTh ~ yYMEHHH:  KiIaccupuuupoBaTh:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMUYECKHE PEAKIIUH MO PA3JIMYHbIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BeIeCTB, TEIUIOBOMY 3(PQeKTy peakuuu, U3MEHEHHIO
CTENEHEHd OKHUCICHHSI BJIEMEHTOB, OOpaTHUMOCTH, YYacTHIO Karajau3aropa u
JPYTHUE); CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH I Kilaccupukanuu
U3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUYECKOrO 3aKoHa /.
W. MenpeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKMX JJIEMEHTOB IIEPBOrO—4E€TBEPTOrO IEPUOJOB
[Tepuognueckonr  cucremsl .M.  MengeneeBa,  UCHNOJNB3Ys  TMOHSATHS
«QHEPIreTHUUECKHE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M HX
coequHeHurM no mnepuogam u rpynmnaMm Ilepuonmnueckou cucremsr J[. U
MeHieneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  PA3JWYHBIX  KJIACCOB,  IMOJATBEPKIATH
CYIIECTBOBAHUE T'€HETUYECKOU CBS3HM MEXKIy HEOPraHMYECKHMM BEILIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHUSI PpACKpPbIBaTh CYUIHOCTb: OKHCJIHMTEIIbHO-
BOCCTaHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKIUH; peakIuii MOHHOTO OOMEeHa IyTEM COCTaBIICHUS WX TOJHBIX W



COKpPAalIEHHBIX  HOHHBIX  yPAaBHEHHWW;  pEakuui  TUAPOJIN3a;  peaKuuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);

c(OPMUPOBAHHOCTh YMEHUS OOBSACHATh 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEAKIHU ¢ y4€TOM HMX HHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XHMMHUYECKOW pEeaKIUu B 3aBHCHUMOCTH OT pa3JIMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUYECKOTO0 PAaBHOBECHS IO BIUSHUEM
BHEIIHMX Bo3aercTBuil (mpuniun Jle [llarenke);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHUMHUYECKHE PEAKIUH,
JeXalMe B OCHOBE IMPOMBINUIEHHOTO NOJIYYEHHsS CEPHOM KHCIJIOTBHI, aMMHUaKa,
o0lue Hay4yHble NPHUHLIMIBI XUMUYECKUX MPOU3BOJICTB; LIEI€CO00Pa3HOCTh
IPUMEHEHUsI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOAAaX HAyYHOTrO
NO3HAHUS SBJICHUM NOpUpOAbl — HAOIIOJIEHWEe, H3MEpPEeHHE, MOECIUPOBAHUE,
HKCIIEPUMEHT (peaJIbHbI U MBICJICHHBIH ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATH 3TH 3HAHMS IIPU SKCIIEPUMEHTAJIBHOM HCCIEA0BAaHUM BEILECTB
U 10 OOBSICHEHUS XMMHYECKUX SIBJICHUM, HWMEIOIIUX MECTO B MPUPOJE,
IIPAKTUYECKOM JAEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM )KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHMSI BBIABIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSIMU M NPEJCTABICHUSMH JIPYTHX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJjiee 0CO3HAHHOTO TOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUDA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJUTH pPACUEThl: C MCIOJb30BAaHUEM
MOHATHM «MacCoBasi TOJIsl BELIECTBA B PACTBOPE» U «MOJIIPHAST KOHLIEHTPALUs»;
Macchl BEIECTBa WK 00BbEMA Tra3a MO W3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(ddekra
peakuyy; 3HA4E€HHUs] BOJOPOAHOrO IOKAa3aTesid PACTBOPOB KUCJIOT M IIENOYEH C
U3BECTHOM CTENEHBIO IUCCOLMAIMKM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKLHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTaHO B BUJAE PacTBOpPA C
omnpeIeIEHHONM MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA WM JAHO B HU30BITKE
(MuMeeT TpHUMECH); TOJM BbIXOAA MPOAYKTAa pPEAKIUH; OOBEMHBIX OTHOILIEHUMN
ra3os;

c(OpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATH M MPOBOAUTH
XUMUYECKUNA  SKCINEpUMEHT  (IIpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
NOATBEPKACHNUE KaUECTBEHHOI'O COCTAaBA HEOPIaHUYECKHUX BEILECTB, ONPEIACICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBI0 HWHAUKATOPOB, HW3YUYEHUE BIUSHUSA
paznuYHBIX  (PAKTOpPOB Ha CKOPOCTb XHMMHUYECKOM  pEaKIuu, pElICHHE
SKCIIEPUMEHTANBHBIX 3a7ad 1o Temam «Metammey u  «Hemeramne») ¢
coOIIoIcHNEM TpaBuiI 0€30MacHOr0 OOpaIIeHHs C BEIECTBAMHU U JIaDOpaTOPHBIM
o0opysnoBaHueM, (GOpMyJIHUpPOBaTh L€Jdb HMCCIEAOBAHUS, MPEACTaBIATh B



paznmuuHOM Qopme pe3yiabTaThl AKCHEPUMEHTA, AHAIU3UPOBATh U OLECHUBATH HX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOIaTh MPABUJIA MTOJIH30BAHUS XUMUYECKON
nocyaol u jabopaTopHbIM 00OpyJOBaHHEM, OOpallleHUsl C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH [0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, HKOJOTHYECKH IeJIECOO0Pa3HOTO TMOBEIACHUS B OBITY W TPYAOBOU
JEATEIIbHOCTH B LEJAX COXPAHEHUS! CBOErO 3I0POBbS, OKPYKAIOIIECH MPUPOIHOU
cpenbl M JIOCTH)KEHHS €€ yCTOMYMBOTO pa3BUTHS, OCO3HABaTh OIACHOCTh
TOKCHUYECKOI'O JICUCTBUSI HA YKUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJK;

c(hOPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH IIE€JICHANIPABICHHBIM TOWCK
XUMUYECKON nHMOpMAIMHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4YHas
JUTEepaTypa, CpelicTBa MaccoBoil nHopmanuu, IHTepHeT U apyrue), KpUTUIeCKU
aHAJIM3UPOBATh XUMUUYECKYI0 MHPOpPMAIMIO, TIepepadaTshiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON yueOHOI 3a/1aueil.
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bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
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KapOoHupHBIE COSTUHEHUS: allbIETUIBI U
bubmuoreka [JOK

3.2 . Kap6 .C 21 1 1
keToHbl. KapOoHOBBIE KUCIOTHL. CI10KHBIE hitps://m.cdsoo.ru/7f41837c

3¢upsl. Kupsl

bubmuoreka [JOK

. 1
3.3 YIIeBOE! ? https://m.edsoo.ru/7141837¢c

Hroro no pazneny 41

Pasnen 4. AzoTcoaepxamme opraHu4ecKue coeJMHeHus1

bubmuoreka [JOK

4.1 A LA .b 12 1 2
MHHBL AMHUHOKHCIOTBL b https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 12

Paspnen 5. BeicokoMoOJIeKy I pHbBIE COeIMHEHUS

bu6mmoreka [JOK

5.1 Bricokomorte € coe € 6 1
PICOKOMOJICKYAPHRT JUHCRIA https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 7 6


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KITACC

HaumeHoBaHue pa3/ie/ioB U TeM
NPorpamMmslI

Ne i/

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 PEaKIun

Uroro no pazgeny

Pa3nen 2. Heoprannueckasi xumust

2.1 Hemeramibl

2.2 MeTtasibsl

Uroro no pazgeny

Pa3pen 3. XuMus 1 :Ku3HbL

31 Metonnl Mo3HaHUA B XUMHUHU. XUMUS U
' HKU3Hb

Uroro no pazgeny

KoanuecTBo 4yacoB

Bcero

11

19

39

31

23

54

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmorexa [JOK
https://m.edsoo.ru/71f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
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OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuyecTBo 4acoB

Ne ni/m Tema ypoka B Koutpoasubie IIpakTuueckue
cero
padoThI padoThI

Paznen 1. [Ipeamer opranndeckoi XxuMuu. Teopusi CTpOCHHUSI OpraHMYECKUX COeTMHEHUN A. M.
Bbytneposa-8 yacos

IIpenmer u 3HaYeHUE OPraHUYECKON

XMMUH, TIPEJICTABICHINE O MHOTOOOpa3uu
OpPraHMYECKUX COCAUHEHUN. DJIEKTPOHHOE 1
CTpOEHHUE aToMa yriepoja. BajgeHTHsle
BO3MOKHOCTH aTOMa YTJIEpPOAA.

XHUMHUUYECKas CBA3b B OPraHUYECKUX
COCIMHEHUSIX. MeXaHU3MBbI 00pa30BaHHSA

1
KOBaJICHTHOM CBSI3M, CIIOCOOBI pa3pbIBa
CBA3EH
Teopust CTpOEHUS OPraHUYECKUX |

coenuHenuit A. M. Bytneposa

Bunpl nzomepun: cTpyKTypHasi,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE

3¢ deKTh B MOJIEKYIaX OpraHMueCKuX
COCIMHEHUN

[IpencraBnenue o kiaccuUKaLuu 1
cucrematnueckas HomeHkiaatypa (IUPAC) 1
OpPraHUYECKUX BEIIECTB

Krnaccudukanus peakuii B OpraHndecKoi 1

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6moreka [IOK
https://m.edsoo.ru/71f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 2. IlpenenbHble yriieBOAOPOIbl — aNKaHbI, IIUKIOATKAHBI- 5 4acOB

10

11

12

13

Pasnen 3. HenpenenbHble yrieBOAOPOIbI: ATKEHBI, aIKaIUEHBI, ATKUHBI- 14 yacoB

14

XUMHHN

CucreMmaruzanys 1 0000IeHEe 3HAHNUHI 110
TeEME

3aueT no TeMe: NPeAMET OpraHN4eCKOn
XUMHA

AJKaHBI: TOMOJIOTUYECKHH psl, o01as
(dhopMyIa, HOMEHKJIaTypa U U30Mepus,
AIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

dusznueckue 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxneHue ankaHOB B IPHPOJIE.
CriocoOblI osTyueHus 1 IpUMEHEHNE
QJIKAaHOB

Huknoankansl: o6mmas Gopmya,
HOMEHKJIaTypa 1 U30Mepusi, 0COOCHHOCTH
CTPOCHHS M XHMUYECKUX CBOICTB,
CTHOCOOBI OJTYYECHHUS U IPUMEHEHHE

Pemenue pacu€rHbix 3a1a4 Ha
ompezieNieHue MOJIEKYIIPHOM (HOpMyITbI
OpPTaHUYECKOTO BEIIECTBA MO MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOJAIINX B €r0o
cocraB. CucreMaru3aiys 1 0000IIeHIE
3HAHUU 10 TEME

AJKEHBI: TOMOJIOTUYECKHM psl, o01as
(bopmyra, HOMEHKIIATypa, JIEKTPOHHOE U

https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

but6moreka [IOK
https://m.edsoo.ru/71f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢
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15

16

17

18

19

20

21

22

23

24

IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKkTypHas ¥ LIUC-TPAHC-U30MEPHs
AJIKEHOB

du3nyecknue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBa

CriocoObl MoJTy4eHUs U IPUMEHEHUE
AJIKEHOB

[IpaxTtuyeckas padora Ne 1 o teme
"[lony4yenue sTHIIEHA U U3yUEHUE €TO
CBOMCTB"

Pewrenne pacu€THbIX 3a1a4 HA
OTIpeIeIeHNuE MOJIEKYJIAPHON (OPMYIIbI
OpPraHUYEeCKOro BEIeCTBa

AJNKagueHsl: CONPSKEHHBIE,
U30JIMPOBaHHbIE, KyMYJIHUPOBaHHBIE.
OCOoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS
XHAMHMYECKUE CBOMCTBA CONPSIKEHHBIX
JUCHOB

CriocoOblI mosTyueHus 1 IpUMEHEHNE
aJIKa/IN€HOB

AJKUHBI: TOMOJIOTHYECKUH PsiJl, 001as
(bopMysa, HOMEHKJIATypa, JTEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY1I,
¢u3nveckue CBOUCTBA

XMUMHYECKHUE CBOMCTBA aJIKNHOB

KauecTBeHHbIE peakLluy Ha TPOMHYIO
cB3b. [lonydyeHnue u npuMeHeHne alkKuHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmorexa [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6moreka [IOK
https://m.edsoo.ru/71f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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25

26

27

Pasnen 4. ApomaTtnueckue yrieBoaopoabl (apeHsl)-9 yacoB

28

29

30

31

32

33

34

35

Pemenue 3agau: pacu€Thl 0 ypaBHEHUIO
XUMHYECKON pEaKun

CucreMmaruzanys 1 0000IeHEe 3HAHNUHT 110

TEMC

KonTponbhas padbota no teme:
HpeaenLHHe 1 HCTIPCACIbHBLIC
YTJIEBOOPO/IBI

ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIast
(dhopMya, HOMEHKIIaTypa. DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30J1a ¥ TOJIyO0JIa, NX (PU3HUYECKUE
CBOICTBa

XUMHUYECKUE CBOMCTBA apEHOB: PEaKIMKU
3aMEeIICHUS

XHMMHUYECKUE CBOMCTBA APEHOB: PEAKLINN
MIPUCOCMHEHHS, OKHCJIICHHE TOMOJIOTOB
OeHzona

OCcoOEHHOCTH XUMHYCCKUX CBOICTB
CTUpOJa

Pemenue pacuérubix 3a1a4 Ha
ompezieNieHue MOJIEKYIAPHOM (HOpMyIIbI
OPraHN4YeCKOro BEUIECTBA

CriocoObI TTOTy4YeHUsT ¥ TPUMEHEHNE
apeHoB

['eneTndeckas CBSI3b MEXKIY pa3InYHBIMU
KJIaCCaMH YIJIEBOJOPOIOB

I'eneTnyeckas cBs3b MCKAY pa3siInIHbIMU

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
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KJlaCCaMHu yrijieBoaopoaoB

Pacuérthl mo ypaBHEHUSAM XUMHUYECKHUX
36 peakmuii. CucteMaruzarus u 00001IeHe 1
3HAHUH 110 TEME

Paznen 5. [lpupoaHbie UCTOUHUKY YTIIEBOJAOPOJIOB U UX MepepadboTka-3 yaca

[Ipupoansrtii raz. [lomyTHbie HEDTAHBIE

37 1
rassl

18 KaMeHHBIi1 yroibs u IpoayKThl €r0 |
nepepadboTku
Hedtb 1 ciocoOsI e€ nepepaboTKH.

39 [IpumeneHne TpoIyKTOB NEepepadoOTKU 1
HePTH

Paznen 6. ['anoreHnpon3BoAHbIE YIIIEBOAOPOI0B-4 yaca

["amoreHonpon3BoAHbIE YIIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHHE; PEaKIIKI 1
3aMelleHus rajoreHa
JewcTBue 1menoyuent Ha

41 raJIOreHIpon3BOAHbIE. B3aumonelicreue 1

JUIraJIOr€cHaJIKaHOB C MarHu€M M IIMHKOM

4 Cucremarusanus 1 0000IIeHAE 3HAHUH 110 |
pazneny "YrieBonopoasr"

Kontponbnas padoTa o teme

43 n n
Yriesonopoasl

Paznen 7. Criuptsl. @enon- 11 gacos

[IpenenbHBIE OJHOATOMHBIE CITUPTHI:
44 TOMOJIOTHUECKUH psif, oOmias popmyna,
CTPOEHHUE MOJIEKYJI, H30MEpH4,

HOMEHKJIaTypa, KiaccupuKarms,

https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c
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45

46

47

48

49

50

51

52

53

Paznen 8. KapOoHMIIbHBIE COCTMHEHNUS: allbACTHABI U KeTOHBL. KapOoHOBBIE KUCITOTHI. CIOXKHBIE

¢u3nveckue CBOUCTBA

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJTHOATOMHBIX CITUPTOB

CriocoOblI osTyueHust 1 IpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

[IpocTeie 3¢upsl: HOMEHKIIATypa U
U30Mepusi, 0COOCHHOCTU (PU3NUECKUX U
XUMHYECKHUX CBOMCTB

MHOroaToMHbI€ CIIUPTHI: ITUIICHTIUKOIb U
TIIMLEPHH, UX (PU3UYECKe U XUMHUECKUE
CBOMCTBA

Crioco0bl MoJTy4eHus U IPUMEHEHUE
MHOTOaTOMHBIX CLIUPTOB

@DeHOII: CTPOSHUE MOJIEKYJIbI, (PU3UYECKHE
cBoiicTBa. TOKCHYIHOCTH peHOIa

XuMudeckue cBoiicTBa (heHoa

CriocoOsl MoNTy4eHus U IpUMEHEHUE
¢denona

[Tpaktrueckas padota Ne 2. Permenue
9KCIIEPUMEHTAJIbHBIX 337a4 10 TeMe
"Cnuptel U peHonbr"

a¢upsL. XKupsr- 21 gac

54

ANbaeruapl ¥ KETOHBI: 3JICKTPOHHOE
CTpOEHHUE KapOOHWIBHOW TPYTIIIHI;
TOMOJIOTHYECKHUE psfbl, 00mas Gpopmyia,
M30MepHsl 1 HOMEHKJIaTypa

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

but6moreka [IOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6moreka [IOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c
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55

56

57

58

59

60

61

62

63

64

65

AJNbaeTUABl M KETOHBI: (PU3NIECKUE
CBOICTBA; peaKluy MPUCOCTUHCHUS
Peakiuy okuCIIEHUS 1 KAYECTBEHHBIC
PEaKIMK aIbJETUIOB U KETOHOB
CriocoObl TTOTy4YeHUSs aTbJACTUIOB U
KETOHOB

KonTponbHas padora o teme: CiupThl,

AJIbACTUABI U KCTOHHIL.

OHOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBHIE

KHCJIOTBI, 0COOCHHOCTH CTPOCHUSI UX
MoJieKyI1. M3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, MX (PU3UUECKUE
CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT
Oco0eHHOCTH CBOMCTB MypaBbUHON
KHCIOTHL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

OCOOEHHOCTH CBOWCTB: HETIPEIEIbHBIX U

apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kuciaot. [IpencraBurenu BeICIIIX
KapOOHOBBIX KUCIIOT

[TonsaTHE 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

Crioco0bI MOJIYUYCHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

CnoxxHbie 3(hUpBI: TOMOJIOTHYECKUN P,

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
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66

67

68

69

70

71

72

73

74

75

obmras popmyna, ©30MepHs U
HOMEHKJIaTypa

®uznuecKrue 1 XUMHYECKHE CBOMCTBA
3¢upoB

Pemenue pacuéTHbIX 3a7a4: 110 ypaBHEHHUIO
XUMUYECKON PEAKLUH, HA ONPEIEICHUE
MOJIEKYJISIPHOM (pOPMYJIBI OPraHUYECKOTO
BeIllECTBA

[IpakTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 110 TEMC

"Kap6onoBbie kucinoTsl. CinoxHbIe F3PupbI"

XKupsr: crpoenue, puzndecKue u
XMMHUYECKHE CBOMCTBA (THUIPOIH3)

Oco0eHHOCTH CBOWCTB JKUPOB,
COJIEpKAIUX OCTATKH HEMPEICIIbHBIX
KHUPHBIX KHCIOT. JKUpBI B Iprpoie

ana KaK COJIN BBICIINX Kap6OHOBI)IX
KHCJIOT, UX MooIIee aercTeue. Iloasarue o
CHHTETUYECKUX MOIOIIUX CPEJCTBAX
(CMCO)

['eneTnveckas CBsI3b yIJIEBOJOPOAOB U
KHUCJIOPOJICOACPIKAITUX OPTaHUYECKIX
BEIIECTB

Pacuérbl 0 ypaBHEHUAM XUMHUYECKUX
peaxkuuii

Cucremaruzanusa 1 0000IIeHHe 3HAHUN 110
TEME

KonTponbhas padbota no teme:

https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KapOoHOBBIE KUCITOTHI, CIIOXKHBIE 3(DUPBI,
KHUPBI

Pa3zgen 9. YrieBoarl- 9 yacos

76

77

78

79

80

81

82

83

84

OOm1ast XxapaKTEpUCTHKA YIIIEBOJIOB U
Kiaccuukanus yriieBooB (MOHO-, IH- U
MoJINCaxapubl)

Monocaxapuabl: pU3NUECKUE CBOHCTBA U
HAaxO0JICHUE B IIPUPOJIE

[IpuMeHEeHNE TIIIOKO3BI, €€ 3HAaYCHHE B
KHU3HEICATEIIBHOCTH OpraHu3Ma

Jucaxapuabl: caxaposa, MajlbT03a U
nakro3a. HaxoxeHue B npupoje u
IIPUMEHEHHE AUCAaXapUI0B
[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKY I,
(u3nuecKre u XUMUYECKUE CBOMCTBA,
IIpUMEHEHNE

[TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacueTHbix 3a1a4 Ha
onpeJieJIeHUe A0JIU BbIX0a IPOIYKTa
peakuuu OT TEOPETUUECKU BO3ZMOKHOIO
CucremaTu3anus 1 0000IIeHHEe 3HAHUHN IO
pazneny

KonTponbhas pabora no teme
"Kucnopoacoaepxaiiye OpraHu4ecKue
coequHeHus"

Pa3nen 10. AmMuabl. AMUHOKHUCIIOTEL. benku- 12 yacos

85

AMMWHEI: KJ'IaCCI/I(bI/IKaI_[I/IH, CTPOCHUC

https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmorexa [JOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

86

87

88

89

90

91

92

93

94

95

MOJIEKyJ1, 001as popmyiia, usomepus,
HOMEHKJIaTypa U (pu3nuecKue cBoiicTBa

XUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aMUHOB

AHWIMH: CTPOEHUE aHWJINHA, OCOOEHHOCTH

XUMHYECKHX CBOMCTB aHUJIMHA

CrniocoOblI mosTyueHust 1 IpUMEHEHNE
ann(paTHUIECKUX aMUHOB

AMUHOKHCIIOTBI: HOMEHKIATypa 1
nu3zomepusi, husnyeckue cBocTBa.
OTnenbHbIE MPEICTABUTENH Ol
AMUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, X
OMOJIOrMYEeCKOe 3HaUYeHNE aMUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJIN3 NENTHI0B

benku kak npupoHbIE OJIUMEPHL;
CTPYKTYpbI O€JIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tc0;[ep>1<a1u1/1e TCTCPOUNKIINICCKHUC
COCAMHCHUSI. HyKJ’IeI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUEC U Ouosioruyeckas POJb

IIpaktruyeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"A30TCOzeprKalUE OPraHNYECKUE
coeTuHEeHUs"

IIpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME

https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

96

Pasnen 11.

97

98

99

100

101

102

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

"PacriozHaBaHnEe OpraHUYECKUX
coequHeHui"

KontponbHas padoTa o teme
"A30TCcoaepKaliue OpraHnuecKue
coequHeHus"

BricokoMoneKysipHble COETUHEHHS-6 4acoB

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIDHBIX COCJUHEHUN U
METOJbl UX CUHTE3a —II0JIMMEPU3aLUs U
MTOJIMKOHACHCAUs

[Tnactmaccsl. YTunuszanus u nepepadoTka
IUTACTUKA

DJ1acTOMEPBI: HATYPATIbHBIN
CUHTEeTHYECKUE Kayuyku. Pe3una

BosnokHa: HaTypasibHbIE, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [lonumeps criennasbHOro
Ha3Ha4YCHMS

IIpakTuyeckas pabota Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"PacnozHaBaHue miacTMacc 1 BOJIOKOH"

O000I11IeHNE U CUCTEMATHU3ALUSI
M3Y4YEHHOT'0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJIIPHBIE COETUHEHUS "

102

but6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubmunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/71f41837¢c

but6moreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KITACC

KoanuecTBo 4yacoB

Ne ni/mm Tema ypoka B Koutpoabubie IIpakTuueckue
cero
padoThI padoThI

Paznen 1. Ctpoenue atoma. [lepnoanueckuii 3akon u [lepuoanueckasi cucteMa XUMHIECKUX
anemeHToB /1. . MenneneeBa-9 yacoB

Atom. CocTaB aTOMHBIX A1€p. XUMUYECKUI
anemMeHT. M3oTomnsl

CrtpoeHue 371eKTPOHHBIX 000I0YeK aTOMOB,
KBaHTOBBIC YHCIIA.

Krnaccudukanus XMMHYECKHAX 3JIEMEHTOB
(s-, p-, d-, f-3memMeHTHI)

Pacrnipenenenre 31€KTPOHOB 110 ATOMHBIM
opouTansim

DneKTpOHHBIE KOH(UTYpAIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHUH

DNeKTpOHHBIE KOH(PHUTYpAIIUX HOHOB.
DJIEKTPOOTPHULIATENTHLHOCTh

Ilepnonnueckuit 3akoH u Ilepuoanueckas
CUCTEMa XMMHUYECKHX 3ieMeHToB /1. 1.
MenpeneeBa, CBA3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1
VIMH IIPOCTBIX U CJIIOKHBIX BELIECTB 10

DJIeKTPOHHbIE
nu@poBbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 2. Ctpoenue BemectBa. MHOroo6pasue BemecTs-11 gacos

10

11

12

13

14

15

16

17

18

IpyIIaM U Iepuoaam

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TEME

Buabel xumudeckoit ¢Bs3u. MexaHu3Mbl
00pa30BaHMs KOBAJIGHTHOU CBS3H.
Bonopoanas cBsi3b. MexMoneKyJsspHbIe
B3aNMMOICHCTBHSA

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3IEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX FT€OMETPUYECKUM CTPOECHUEM

[IpencraBieHus 0 KOMIUIEKCHBIX
COEIMHEHMSX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOCHM. THIIbI
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOUAHBIX PACTBOPAx

VcTuHHBIE PaCTBOPBI: HACHIIIEHHBIE U
HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObl BbIpayKEHUSI KOHIIEHTPALUU
pacTBOpOB

Pemrenue 3aiau ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBasi J0Jisi paCTBOPEHHOTO

nmn

BellecTBa", "MosipHas KOHIeHTpaus'"

Knaccudukanus 1 HOMEHKIATypa

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/7f41837c

19 CucremaTu3zanus 1 00001IeH1e 3HaHUH TT0 1 bubnuorexa [JOK
TEME https://m.edsoo.ru/7f41837¢

Konrponsnas padora no temam "Crpoenue

aroma. [leproanueckuii 3aKOH U
bu6mmoreka [JOK

20 Ilepuoanueckas cucreMa XUMHYECKUX 1 1
pHOA https://m.edsoo.ru/7f41837¢

anemenToB JI. 1. Menpaeneesa", "Crpoenue
BemecTBa. MHOrooOpasue BemniecTs"

Pa3znen 3. Xumnueckue peakuuu-19 gacos

Knaccudukanus XuMHIECKUX peaklui B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHUMMHH. Bu6 I_IOK
HOJINOTCKA

21 3aK0oH coxpaHe accChl BEIIECTB; 3aK0 1
H COXPaHCHUA MACCRI BEIICCTB, " https://m.edsoo.ru/7f41837¢c

COXpaHEHUs U IIPEBPALLCHNS SJHEPIUU TIPU

XUMHYCCKUX PCAKIUAX

” TennoBsie 3¢ (HeKThl XUMUYECKUX PEAKIUH. | bub6nuorexa LIOK
TepMoxuMuUYeCcKue ypaBHEHUS https://m.edsoo.ru/7f41837¢
3 Boruncnenus no ypaBHEHUSIM XUMHYECKUX | bubnuorexa [IOK
peaKkuuii ¥ TePMOXUMHUYECKUM YPABHEHUSIM https://m.edsoo.ru/7f41837¢
CKopocTh XMMHUYECKOH peakliuu, e€
24 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB 1 Bubmmorexa LIOK
P pOB. https://m.edsoo.ru/7f41837¢
Karanms u katanuzaropsl
25 I'oMOreHHbIE U TeTepOreHHbIE PEAKIINH 1
[TpakTudeckas padora Ne 1 o Teme
26 "Bnustaue pa3nuaHbIX GaKTOpPOB HA 1 1 bubmmorexa [IOK
p . p " https://m.edsoo.ru/7f41837¢
CKOPOCTb XUMUYECKOU PEAKIIUU
7 OOpaTtumbie U HEOOPATUMBIE PEAKIIUH. | bubnunorexa [JOK
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/7f41837¢c

28 ITpakTuyeckas padota Ne 2 o Teme 1 1 bub6nuorexa [IOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

29

30

31

32

33

34

35

36

37

38

39

"BiusiHue pa3nuuHbIX (GaKTOpPOB Ha
10JIO’)KEHNE XMMHUYECKOT0 paBHOBecus"

DNEeKTPOIUTUYECKAS JUCCOLUAIIMS.
CunbHble U crabbie AMeKTponuThl. CTeneHb
JUCCOLIMAIIUU

Nonnoe npoussenenue Boasl. Cpena
BOJIHBIX pacTBOPOB. Bosopoaublii
nokasatenb (pH) pactBopa

I'mpponus coneli. Peaknuu, nporekaroniye
B pacTBOpax AJIEKTPOJIUTOB

ITpakTuyeckas padota Ne 3 o Teme
"XUMHYECKHE PeaKliy B pacTBOpax
ANEKTPOJIUTOB"
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE
peakuny. BaxxHenye OKUCIUTENN U
BOCCTaHOBUTEIHU

MeTo[ 371eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 pacTBOPOB U PacIlIaBOB
BELIECTB

Pemenue 3aaa4 pa3sjIMuYHbIX TUIIOB

Pemenue 3aaa4 pa3jIMuYHbIX TUIIOB

Cucremarusanus 1 0000IIEHNE 3HAHUN 110
Teme "XuMmuueckue peakuuu'

KonTtponbnas paboTa mo teme
"Xumunueckue peakuuu"

https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Pa3nen 4. Hemetamnel-31 4gac

40
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42

43

44

45

46

47

48

49

[Tonoxxenue HemeTaswioB B [lepuoanueckoit
CHCTEME XUMHYECKuX dneMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. DU3NYECKHE CBONMCTBA HEMETAIIJIOB

Anotponus HEMETaIoB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u yrieposa)
Bogopon: nonyuenue, pusndeckue u
XUMHUYECKHE CBOMCTBA. [ 'uapuabl

["anmoreHsl: HaXOXKACHHUE B IPUPOJIE,
CHOCOObI OMyUYeHUs], PU3NUECKUE U
XUMHYECKUE CBOMCTBA

l"anorenoBonopoasl. Baxuenme
KHCJIOPOJICOICPIKAIITIE COSTUHEHUS
rajJloreHoOB

JlaGoparopHbie U TPOMBITIIUIEHHBIE CITOCOOBI
MoJTy4eHus1 rasioreHoB. [I[pumenenune
rajJoreHoB U UX COSTUHEHUHN

[TpakTudeckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIbHBIX 3aJ1a4 110 TEME
"T"amorensr"

Kucnopona: nabopatopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHUS,
¢du3nueckre 1 XUMHYECKUE CBOICTBA.
O3o0H. [IpumeHeHne KUCIIOpoAa U 030HA

Oxkcubl U NEPOKCUABI

Pemenue 3amau PAa3JIMIHbIX TUIIOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bubmuoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Cepa: HaXOXJEHHUE B MPUPOJE, CIIOCOOBI
NOJy4YeHHs, GPU3NIECKUE U XUMHUYECKUE
CBOMCTBA

CepoBoniopon, cynbhuabt

Kucnopoaconepxaine coeiMHEHUs! CEpPBbI.
OcoOeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

[TpakTrueckas padota Ne 5. Permenue
JKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa
" eé coequueHus"

A3BOT: HaX0XKJIEHHUE B MPUPOJIC, CITOCOOBI
MoTy4eHus1, GU3NIECKUE U XUMUICCKUE
CBOMCTBA. AMMUAK, HUTPUIbI

Kucnoponconepxaiiue CoeJUHEHHS a30Ta.
Oc00EeHHOCTH CBOMCTB a30THOM KHUCIIOTHI

[IpumeHeHMe a30Ta ¥ €ro COeAMHEHU.
A30THBIE yA0OpEHUS

docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI
MOJTyYeHHSI, PU3NICCKUE M XUMHUECKUE
cBoiictBa. ®ocdunsl u pochun

Oxcunst hocdopa, pochopcoaepxarme
kucinoTsl. Comu pocOopHOIt KHCTOTHI
[Tpumenenue dpocdopa 1 ero coeAMHESHUIA.
docdopHbie yaoOpeHHs

[TpakTrueckas padota Ne 6. Permenue
AKCHEPUMEHTAIBHBIX 3a7a4 10 Teme "A30T
u docdop u ux coeguHeHU"
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Yrnepoa: HaxoKIeHUE B PUPOJIE,
JJIOTPONHbIE MOAU(pUKAINY; (pU3nUecKue
Y XUMHYECKUE CBOMCTBA, TPUMCHCHUE
Oxcup yrnepona(Il), okenna yrnepoga(I1V),
YTOJIbHAsI KUCIIOTa U €€ COoJH

Pemenue 3amau PAa3JIMIHbIX TUIIOB

Kpemuuii: HaxokJIeHUe B IPUPOJIE,
CIoCcoOBI MOJydeHUsl, PU3NIECKHUE U
XMMHUYECKHE CBOWCTBA

Oxcup kpemuusi(I1V), kpeMHueBast Kuciora,
CHJIMKATBI

IIpuMeHeHne KpEeMHUS U €70 COCIMHEHUMN.
CrexkJ10, €ro nojiy4eHue, BUbI CTEKIIA

Pemenue 3aaa4 pa3sjIMuYHbIX TUIIOB

CucreMarusanus 1 0000IIeHNE 3HAHUH 10
TeMe "Hemeraminr"

KonTtponbHas paboTa mo teme
"Hemeramnsr"

AHanus pe3yJabTaToB KOHTPOJIbHON PaboOTHI,
KOPPEKIHsI OMNO0K

Pa3nen 5. Meramiei-23 yaca

71

72

[Tonoxenne meramnos B [leprnoanyeckon
CHUCTEMEC XUMHNUYCCKUX JJICMCHTOB.
OCOoOEeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

OOmue ¢puznyecKre CBOMCTBa METAJLIOB.
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[IpuMeHeHne METaUIOB B OBITY U TEXHHKE

CrutaBbl METaIOB. KOppO?»I/IFI MCTAJ1JI0B

Pemenue 3aaa4 pa3sjIMuYHbIX TUIIOB

DNEeKTPOXUMHUYECKUH psii HAaNpsHKEHUH
MeTauioB. O61ue crnocoOb! MOTy4YeHUs
METaJIOB

OO6mras xapakTeprucTuka MeTauioB [A-
rpynisl [leproanyeckoi cucteMbl
XUMHMUYECKUX IJIEMEHTOB. HaTpuit u kanui:
MoJTy4eHue, PU3NICCKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHUE MMPOCTHIX BELIECTB U
HUX COCIUHEHUN

OOw1as xapakTepucTika MetayioB I1A-
rpynns! [lepuoanueckoit cucteMbl
XUMUYECKUX IEMEHTOB. Maruuii u
KaJIbIMNA: TIOJTy4YeHHe, PU3NUECKue 1
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUN

JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

AJNIOMHHHUH: TIOTy4eHue, pusnyeckue u
XUMHUYECCKHUEC CBOﬁCTBa, MMPUMCHCHUC
AMdoTepHbIE CBOMCTBA OKCHIA U
THIIPOKCHU/IAa ATFOMUHUS,
THIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
[IPUMEHEHUE

Pemenne 3aaa4 pas3jIM4YHbIX TUIIOB

https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7141837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

82

&3

84

85

86

87

88

89

90

91

[TpakTudeckas pabora Ne 7. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"MeTtanisl J1aBHbIX oarpymnmn"

OO1w1ast xapakTepUCTHKa METAJIJIOB
no6ounbIx noarpynn (b-rpymm)
[lepronnveckoil cuCTEMbI XUMHUECKUX
3JIEMEHTOB

dusnueckre 1 XUMUYECKHUE CBOMCTBA
XpoMa | ero COeIMHEHUH, UX MPUMEHEHHE

Baxwueiime coeMHEHN MapraHia.
[lepmaHranar kanus, €ro OKACIUTEIbHBIE
CBOMCTBA

duznyeckue 1 XUMHUUECKHE CBOCTBA
kKenes3a u ero coennHenuil. [lonydenne n
MIPUMEHEHHUE CIIJIABOB XKeje3a

dusnyeckue U XUMHYECKHE CBOMCTBA MEIH
1 €€ COeIMHEHUH, X TPUMEHEHUE
dusnyeckue U XUMUYECKIE CBOMCTBA
[IMHKA U €r0 COEIUHEHHM, X PUMEHEHHE.
I'mapokcokoMILIEKChI IMHKA

[TpakTudeckas pabora Ne 8. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"MeTtaibl MOOOYHBIX TOATPYTI"

Pemenne 3aaa4 pas3sjIM4YHbIX TUIIOB

O06001IeHYE ¥ CUCTEMATU3 AU
M3yYEHHOT'0 MaTepHasa 1o TeMe
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"Mertannsl"
KonTponbhas pabora o teme "MeTtamist"

AHanm3 pe3yabTaTOB KOHTPOJILHON padOTHI,
KOPPEKIHSI OIIHOOK

1

Pasz[en 6. MGTOZIBI MO3HAHMS B XUMHUHU. XUMHS U KU3HL-9 4acoB
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Pone xuMuu B o0ecrieueHun YCTOI\/’I‘II/IBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsrue o
HAaYYHBbIX MCTOAAX UCCIICAOBAHUS BCIICCTB

HayuHble npuHIMIIBI OpraHU3aluu
XUMHUYECKOTO IPOU3BOCTBA.
[TpoMbIeHHbIE CIOCOOBI MOTYYEHUS
Ba)KHEHUIIINX BEIIECTB

XHUMUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH
CpEeIbl U €ro MOCIeICTBUS

XuUMHA U 310pPOBbE YEIOBEKA.
JlekapcTBeHHBIE CpEeACTBA

Xumus numy. Ponb xumun B o6ecrieueHun
MUIIEBON O€30MaCHOCTH
Kocmernueckue n mapdromepHbie
cpenctBa. beiroBas xumus

XuMus B CTPOUTENLCTBE. BaxkHeume
CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE
MaTepHaIbl

XHUMHS B CETLCKOM XO03SIMCTBE.
Opranudeckre 1 MUHEPATBLHBIC yI00pEHUs

CucreMaTuzanys 1 0000IIeHEe 3HAHNUH 110
TEME
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