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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpaMma Mo XMMHUM Ha YPOBHE CPEJHEro 00Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
obOpazoBanuu B Poccuiickoii deneparumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHUS
benepanbHO oOpa3oBaTenbHOI IPOrpaMMbl CPEIHETO o01ero
ob6pazoBanusa(POIl COO), npencrapieHHbIX B DefepaibHOM TOCYIapCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yuérom Konuenmuum npenojgaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoin
@denepanvy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelbHbIE TMPOTPAMMBbI, H
OCHOBHBIX TONOXkeHH «CrTparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
Oeneparuu Ha nepuon 10 2025 roga» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvMUS Ha ypOBHE YTIyONEHHOTO W3YYEHHS 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywammxca 10-11 xmaccos.
N3yuenne mnpenMera, pealu3dyeMoe B YCIOBUAX U DEPEHIIMPOBAHHOTO,
npoduibHOTO 00yYeHHs, MPU3BAaHO oObOecmeunTh 001e00pa3oBaTeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIs
aJanTaiuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COIL[MYME, a TAKXKe JJIs
MPOJOKEHUS OO0yUYeHHs B OpraHu3alusax MpoecCUOHAIBbHOrO0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJSIETCS OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XuMMHM Ha3Hay€HUE MpeaMeTa «XHUMHUS» MOIydaeT
noJpoOHYI0  MHTEpPIPETalui0 B COOTBETCTBUM C  OCHOBOIOJAraroIUMHU
nonoxkerusimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, COAEep:KaHus,
pe3ynbTaToOB OOydYeHHS M TpPeOOBAaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SBJISIIOTCSI CJIEAYIOIIUE BBIOIHSEMbIE MPOrpaMMOM IO
XUMUU (PYHKIIUH:

e UH(POPMALIUOHHO-METOJUYECKAs, peanu3alus KOTOpol oOecreuynBaeT
MOJIyYCHUE TPEACTABICHUS O IIEJIAX, COJIEpKaHWH, OOIIEH CcTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpuBaeT
ONpeNeNiCHHe: NPUHIMUIIOB CTPYKTYPUPOBAHHUS U TMOCJIEA0BATEIbLHOCTH
M3y4YeHUs] Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTUK; TOJIXO0JI0B K (DOPMHUPOBAHUIO COAECPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTENIbHBIX JOCTHUXKEHUM OOydYarolmuxcs B
paMKax HWTOTOBOM arTecTanud B (opMe EIWHOTO TOCYyJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriyOaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHABIWBAET HMHBAPUAHTHOE MPEAMETHOE COJEp)KaHME, 005S3aTeIbHOE
JUIST U3YyYEeHUST B paMKax OTICIbHBIX Mpoduiiel, NpeaycMaTpuBaeT
pacnpeneieHue W CTPYKTYpPUPOBAaHHWE €ro IO KjiaccaMm, OCHOBHBIM
COJIep KaTeNIbHBIM JIMHHUSAM/pa3ienaM Kypca;

e JaéT NMPUMEPHOE pacHpelesieHne y4yeOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeuiaraeT MNPUMEPHYI0 MOCIEIO0BAaTENbHOCTh H3YUYEHUS Y4yeOHOro
Marepuaia ¢ y4€TOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JTAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3yJIbTATOB OCBOCHHUS OCHOBHOM 00Opa3oBaTENbHOMN
MIPOTrPaMMBI CpEIIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaNpPeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YUYETOM OCHOBHBIX BHUOB
y4eOHO-MT03HABATENbHBIX  JACMCTBHI  0OydYaromerocs IO OCBOEHHUIO
COJIepKaHMs IPEAMETA.

[Io Bcem Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe IO XMMHUU IPEIyCMOTpPEHa
MIPEEMCTBEHHOCTh € OOy4YEeHHMEM XUMUM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBaHus. 3a TpefeiIaMH YCTaHOBJIEHHOW MPOTrpaMMOi TI0 XHUMHH
o0s3aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUS Y4eOHOro MpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIFOUIEH,
KOTOpasi JOJDKHA OMNPENENsIThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B cootBercTBUM € KoOHUentyadbHbIMH mnoJokeHusMu PI'OC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOr0 M yriyOJEHHOTO YpPOBHEH B CHCTEME
mudpepeHIMPOBAaHHOTO O0yYEeHHUSI HAa YpPOBHE CpEeIHEro oOuiero ooOpa3zoBaHMs
XUMHUSI Ha YpOBHE VYIIyOJEHHOTO W3YYCHHS HAMpaBlIeH Ha peaTnu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOIIMM  3TAalOM  MOJYYEHUS  XHUMHYECKOTO
oOpa3oBaHHUs B paMKaX M3yYEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX H
XUMUYECKUX NUCIUIUIMH B By3aX W OpraHuU3allusX CpeHero npodeccuoHalibHOTO
oOpa3zoBanus. B 9Toil CBs3M w3ydeHHE MpeaMeTa «XUMHS» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pacllupeHue W yriayOJeHue TEOpeTUYECKOn U
NPAKTUYECKON MOATOTOBKU 00yYarouuxcsi, BEIOpABIINX ONPEAeTIEHHbIA MPOPUIIH
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 NOJyYeHHUsI XUMHUYECKOTO
oOpa3oBaHus B Opranuzanusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBere TpedoBanuii ®I'OC COO Kk mIaHUPYEMBIM pe3yJbTaTaM OCBOCHHS
benepanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl CpeAHEro o00IIero o0pa3oBaHMS
M3yUeHHE TMpeaMera «XUMHs» OpPHUEHTUPOBAHO TAaKXEe Ha pelIeHUue 3aaad



BOCITUTAHUSI U COLIMAJILHOTO Pa3BUTHUSI OOYyYaromuXcsi, Ha (POPMUPOBAHUE Y HUX
OOIIIEUHTEIJICKTYAJIbHBIX YMEHHUH, YMEHHM pallMOHaIu3alluu y4eOHOTO TpyJa |
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIINX  MEXIUCIUIIIIMHAPHBIN,
HAANPEIMETHBIN XapakTep.

CocraBnstomiuMu  ripeamMeTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3yYEHUS
ABJISIOTCSL  yIUIyOn€HHbIe Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuveckas xumusi». [Ipu onpeneneHun mojaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHu3alMyd COJEpKaHUsA 3THX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel nofoxkeruss GI'OC COO o pasnuuusix 06a30BOro u yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEeMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPTraHWYECKass XHWMHS» COCTaBIISICT COBOKYIMTHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NpeaMera. JTa CUCTeMa
3HAHUM TMOJy4YaeT ONpeneia€HHOEe TEOPETUYECKOE OMOJHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIUH 00BEM  (PaKTOIOrMYECKOrO
Marepuana. Tak, Ha YriIyOn€HHOM YpOBHE H3Yy4YeHHUs MpeaMeTa obecredyeHa
BO3MOXKHOCTh 3HAQUMUTEIBHOTO YBEIMYEHUsS OOBEMA 3HAHUNM O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX HMX COCJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEJCTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIUH, PACCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KHMHETUKHU
U TepMOAMHAMUKU. M3ydeHue nepuoanueckoro 3akoHa u llepuomnueckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMUUYECKasi CBS3h
OOBSCHACTCS C TOYKU 3PEHUS YHEPTeTUICCKUX M3MEHEHUN Tpu e€ 00pa3oBaHUU U
pa3pyllieHnn, a TakKe ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peakuuMid  JomojHseTcs  (GOpMUpOBaHMEM  MpeACTaBiICHUM 00
ANEKTPOXUMHUYECKUX MpoIeccax M AMEKTPOIU3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHUM MPU PACCMOTPEHHUM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUI yaemnseTcsa oco00e BHUMaHUE BONpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKklUil.

Ocoboe 3HaueHHWE UMEET TO, 4YTO Ha COAEpPKaHUE KYpCOB XUMHUU
yIIyOIEHHOTO YPOBHS U3YYCHHSI IJIS KJIACCOB ONMPEACIIEHHOTO MPoduiIs (TIaBHBIM
oOpa3zoM Ha UX CTPYKTYpy M XapakTep JOMOJHEHWA K oOIel cucreme
NpEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEXKHbIE MpeaMeThl. Tak, Harpumep,
B COJCP)KaHUU MpeaAMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHEe OyIyT MMETh AJIEMEHTHI yueOHOro maTepuana mo oOmied xumuu. [Ipu
M3YYCHUU TIpeJMeTa B JAHHOM Ciy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTb
METOJIOB MO3HAaHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHAsE Teopusi (MOJEKYJsipHas Teopusi B (PU3HUKE), 3aKOHBI COXPAHCHUS



Macchbl M DHEPIUH, 3aKOHBI TEPMOAMHAMHMKH, 3JIEKTPOJM3A, IMPEACTABICHUSA O
CTPOECHHUH BEILLIECTB U IPYTOE.

B TO ke BpeMs B COIEpXKaHMM IIpeAMETa U1 KIJIAcCOB XUMUKO-
ouonorunueckoro npoduiast OONbLINI yAETbHBIM Bec OyIeT MMETh OpraHHYecKas
xumus. B 3TOM cioyuae mpepocTaBisieTcs  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJST, K NPUMEPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUOUAbL, OEJIKH, YIJIEBOJbI, HYKICHHOBBIC
KUCJIOTBl U Apyrue. lIpm 3TOM 3HaHUA O COCTaBe M CBOWCTBAX MPEACTABUTEICH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIy>KaT OCHOBOM [JIsl W3YYECHHUS
CYILLIHOCTH NpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnane <¢opMmupoBaHHMs OCHOB HAy4yHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOIOB MTO3HAHHUS U OMBITA MPAKTUYECKOTO TPUMEHEHHS HAyUHbIX
3HAHUM H3ydeHHE MpeaMera «XuMUs» Ha yriayOJEéHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEAMETaMH, BXOJAUIMMU B COCTAaB
MpeAMETHBIX oOmacteit «EcTecTBeHHO-HayuyHBIE NpeaMeTh», «MaremaTtnka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun yyeOHOro mnpeamera «XUMHUS» Ha YIIYyOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro odmiero oOpazoBaHus (Ha 0a30BOM
YpOBHE), 3a7jaueil MEepBOCTEIICHHON 3HAYUMOCTU SIBJSIETCS (DOPMUPOBAHHE OCHOB
HayKM XHMHU Kak oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJIbTYphl. Penenne
TOM 3aJauyd Ha YIIYyOJIEHHOM YPOBHE U3YYEHHS NPEAMETa MpPearoJiaract
peaM3alnio TaKuX 1eJIeH, KakK:

e (opMmupoBaHHE TpPEACTABICHUI: O MaTepHaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW IPUPOJIbI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  PEHICHUH  MpoOseM
HKOJIOTHYECKOM, IHEPreTUIECKON M MUIEeBOM 0€30MacCHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00€eCleYeHnn palroOHAIBHOTO MPUPOJONOIL30BAHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTypbhl YEIOBEKa, a TAKXKE IKOJIOTUYECKU
00OCHOBAaHHOT'0 OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpELE;

e OCBOCHME CHCTEMBI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa: PyHIaMEHTaIbHBIX
MOHATUN, 3aKOHOB M TE€OPUHM XWMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEGHMM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAAMOJIEKYJISIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWsS XMUMHUYECKHX PEAKLIUU, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIuX
Hay4YHBIX MPUHIIMIAX XUMHUYECKOTO MPOU3BOICTBA;

dhopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUH JUIsi OOBSICHECHHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO pelIieHus MTPpoOeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a M OLIEHKHU C ITO3UIIMI DKOJIOTHYECKON 0€30IIaCHOCTH IOCIJIEICTBUI
OBITOBOM M TMPOU3BOJACTBEHHON JEATEILHOCTH YEIOBEKa, CBA3aHHOW C
XUMUYECKUM  TPOU3BOJACTBOM, HCIIOJIb30BAHUEM U  NEpepadOTKOM
BEIIIECTB;

yIayOJieHne  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOJMMBIX JUIsi TPUOOPETEHUS! YMEHUU OPUEHTUPOBATHCS B MHUPE
BEUIECTB M OOBACHEHHS] XUMHUYECKUX SBJICHUM, HMEIOLUUX MECTO B
MPUPOJE, B MPAKTUYECKOU IESITEILHOCTH U IMTOBCEAHEBHOM KU3HMU.

B mmane peanmzanuu TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIOIINX
(GYHKUUNA TIEOCTHOM CHUCTEMBI CPEHEro OOIIero oOpa3oBaHUSI MPU N3YUCHHH
npeaMeTa  «XuUMHUS» Ha  yriyOn€HHOM ypOBHE OCOOYHO  aKTyalbHOCTh
NpUOOPETAIOT TaKUE IIETU U 33/1a4H, KaK:

BOCIIHUTaHWE YyOEKIAEHHOCTH B II03HABAEMOCTH SIBJICHUH TIPHUPOJIBI,
YBOXCHHS K TIPOIECCY TBOpPYECTBA B OOJIACTH TEOPETHUYECKHX U
MPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMA K OOYYCHHIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOCHUS
OO0IIIeUeTIOBEYECKUX IEHHOCTEIH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYCCKUX
cnocoOHoOcTe oOydvaronuxcsi, (GOpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIICHUSI K CcaMOo0Opa30oBaHWIO M HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBHUIO YCIEITHON MPOo(hecCHOHATFHON M 00IIIECTBEHHON e TEIILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 M IMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HHU;

dbopMUpOBaHHE YMEHHUU W HAaBBIKOB pPa3yMHOTO IPHPOIOINOIb30BaHU,
pa3BUTHE YKOJIIOTUYECKON KYJIbTYphI, IPHOOPETEHUE OTBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO6miee 9uCiIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHH Ha yTITyOJIEHHOM
YPOBHE CpeaHero obmiero oopasoBaHusi, cocrapiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HefIeInio).



COILEPKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XMMHUM.

[IpenMer W 3HaYeHHWE OPraHMYECKOM XWMHH, [PEICTABICHUE O
MHOT000pa3uK OPraHU4YEeCKUX COCTUHEHHI.

DNEeKTPOHHOE CTPOCHHE aToMa YIjepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHBIE BO3MOXHOCTH aToMa yIJepoJa. XMUMHUYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSX. Tunbl THOpUAM3alLUM aTOMHBIX OpOuTaneu
yraeposa. Mexann3mbl 00pa3oBaHUsI KOBAJIGHTHOHM CBsi3M (OOMEHHBIN M JOHOPHO-
aKLeNnToOpHbIA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOWTale, G- U T-CBS3H.
OnunapHas, qBOMHas U TpoiHas cBs3b. CrocoOBl pa3pbiBa CBs3el B MOJIEKYyJax
opranuueckux BeniecTB. [loHsTe o0 cBOOOAHOM panukane, Hykiaeopuiae u
anexTpodue.

Teopuss cTpoeHHs OpraHvyeckux coenuHeHut A.M. bBytiaepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble U  CTPYKTYpHbIE  (OpPMYJIBL.
CtpykTypHble GOpMyIbl pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpalIi¢HHAs,
ckenetHas. M3omepus. Buubl u30MepUM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnekTpoHHbIe A(DPEKTHl B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUHN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBinenne o KiacCUPHUKAUMU OpraHUYecKUX BeiecTB. [loHsTHE O
dbynkuuoHansHoM rpymme. ['omonorus. ['omonornyeckue psaasl. CuctemaTuyeckas
HOoMeHknaTypa opranudeckux coeauHeHuil (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHoctu U Kiaccuukaius opraHndeckux peaxiui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M HX MPEBPAIICHUN:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYECKHWX BEIIECTB M MaTepHalaMH Ha MX
OCHOBE, OIBITHl MO MPEBPAIICHUID OPraHUYECKUX BELIECTB IPU HArpeBaHUU
(nnaBneHue, OOyTJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BELIECTB.

YrieBoaopoasl.

Ankanpl. ['omonmoruueckuii psij akaHoB, 00mas (Gpopmyia, HOMEHKIATypa |
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, SP’-
ruOpuan3anns aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. Du3MUecKUe CBOMCTBa
AJIKaHOB.



XVMMHAYECKHE CBOMCTBA QJIKaHOB: PEAKLUUU 3aMEIICHUs, W30MEpHU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3ALMU, TMPOJIN3a, KpeKuHra, ropenus. [lpencrasnenue o
MEXaHHU3ME PEaKIUN PaAUKAIBHOTO 3aMEILICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs! U IPUMEHEHHE aJIKaHOB.

[uknoankauel. O0mas ¢popMyina, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (LUKIONPONAH, UUKIOOYTaH) H
OOBIYHBIX (LMKJIOMEHTAH, LMKJIOTEKCaH) LMKI0aIKaHoB. CrocoObl MOJyYeHUs U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoOJIOTHYECKHI psiT aJIKEHOB, 00IIast ¢hopmylia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ — aJKEHOB, Sp’-
ruOpuau3anys aTOMHBIX opOuTtanedl yriepona, o- U m-cBA3U. CTpyKTypHas u
reoMerpudeckas (muc-tpaHc-) wuszomepus. Dusmyeckue CBONCTBA AJKEHOB.
XVMMHYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHMS], 3aMELICHUS B (-IIOJIOKECHUE
Opy ABOMHOM CBSI3W, MOJIUMMEpU3aluu U okucieHus. I[lpaBuwio MapKOBHUKOBA.
KauecTBeHHbIE peakuy Ha TBOMHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U NPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxanus ankanneHoB (CONpspKEHHBIE, U30JIMPOBAaHHbIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  1l,4-npucoenunenue. llommmepusanms
COMPSKEHHBIX JUeHOB. CrOCOOBI MOTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Anxunsbl. ['oMonoruueckuii paj aJkuHOB, oOuias Gopmyrna, HOMEHKIATypa U
U30MeEpHUsl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI alIKUHOB, Sp-
ruOpuan3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHWMHUYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUs,  JUMEpU3ALMH U
TPUMEPHU3ALUHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO
TpOIiHYIO CBs3b. KauecTBeHHBIE peakiK Ha TPOITHYIO CBsA3b. CrIocOObI MOTydYeHHUs
Y IPUMEHEHUE AJIKUHOB.

ApoMathuecKkue yrieBoJOpoibl (apeHsl). ['oMonoruueckuil psii apeHoB,
obmiast hopMmyIia, HOMEHKIIATypa U U30MepHUs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkyibl Oenzona. dusmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIUHU 3aMEILIEHUs B OEH30JIbHOM KOJIbLIE U
YIJIEBOJLOPOJHOM pPaAuKalle, PEAKUUHA NPUCOCIAWHEHUS, OKHCJIECHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpE aJIKWIbHBIX PpPaTUKaAIOB, KapOOKCHUIIBLHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CnocoObl monydeHus u
IIPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpuponnslii ra3. [lonyTHbie HedTsHBIEe ra3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yrosap U npoaykrtsl ero nepepadorku. CriocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTUYECKUI), PUDOPMUHT, MHPOIH3.
[TpoaykTel mepepaboTku HEPYTU, UX TPUMEHEHHE B IPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIaCCaMU yTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIeHUs] TaJlloTeéHa Ha THAPOKCOTPYNIY, HUTPOTPYNIy, I[HAHOTPYIIIY,
amuHorpynmy. JleficTBUe Ha TallOT€HNPOU3BOJHBIE BOAHOTO U CIHUPTOBOTO
pactBopa mi€noud. B3auMoaencTBUEe IUTralOT€HATKAHOB C MAarHueM WM IIMHKOM.
[Tousarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnonw3oBanue
raJIOTCHIPOU3BOHBIX YTIEBOJAOPOJOB B OBITYy, TEXHUKE W TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsS BEHIECTB M HX MpEeBpallcHUM:
n3ydeHue (QU3NYECKUX CBOWCTB YTJIEBOJIOPOOB (PAaCTBOPUMOCTH), KAaU€CTBECHHBIX
peakIuii  yriieBoAOPOJAOB Pa3IMUHBIX KJIaccoB (oOeciiBeunBaHuE OpOMHON WU
MOJIHOM BOJIbI, PacTBOpa MEpMaHTraHaTa Kallusd, B3aUMOJICHCTBHE alleTUJIEHA C
aMMUayHbIM pacTBopoM okcuzaa cepeOpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriiepoga YU BOJAOpPOJA B OPraHUYECKUX BEIECTBAX, IOJYYEHUE ITWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKoMieHHE ¢ KosuiekiusmMu «Hedtb» u «Yromey, c
oOpasllaMM IUIacTMacC, KayuyyKOB M PpE3UHbl, MOJCIMPOBAHUE MOJEKYII
YIJIEBOJIOPOIOB U TaJIOT€HIIPOU3BOIHBIX YTJI€BOAOPOIOB.

Kucaopoaconepskaniue opraHndecKue coeJMHEHHU.

[IpenenpHbie ogHOATOMHBIE cOUPTBHL. CTpoeHUE MOJIEKYNl (Ha MpUMeEpe
METaHoJIa M JTaHona). ['omonoruueckuili psn, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa #  kiaccuukanusa. Dusznueckue CBONCTBA  MIPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKUE CBOMCTBA: pEaKUUU 3aMEIICHMs, JErHApaTaiu, OKHCICHUS,
B3aMMOJICUCTBME C  OPraHMYECKUMU UM  HEOPraHMYECKUMH  KHUCIOTaMHu.
KauecTBeHHas peakiusi Ha OJJHOATOMHBIE CIUPTHI. JleficTBUE ATaHOa U METaHOoJa
Ha opranm3M denoBeka. CrocoObl TMOMydYeHUsS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upsl, HOMeHKIaTypa U u3oMmepusa. OcodeHHOCTH (HU3HUECKUX U
XUMHYECKUX CBOKCTB.

MHOTOAaTOMHBIC CHHUPTHI — JTHJICHIJIMKOJIb W TIUIEpUH. DU3nyecKkue u
XUMUYECKUE CBOMCTBA: PEAKIUU 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKMMH KHUCJIOTaMM, KAaYeCTBEHHAasi pEeakIUsi Ha MHOI0ATOMHBIE
cnupthl. [IpencraBieHue o MexaHuU3Me peakiuil HYKICO(UIBHOTO 3aMEIICHMUS.
JleiictBue Ha opranuzM denoBeka. CrmocoObl TONy4YeHUS © TPUMCHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
O0enzonbHOrO sAnapa. dusmueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHusie peakuuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco0s1 nosrydyeHus U npuMeHeHue dhenomna. GenonpopmanbaeruiHas cCMoa.

KapOoHunbHbIE COETUHEHUS] — aJIbJIETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYMIIbl. ['OMOIOTHYECKHE PsIIbl adbJCTUIOB U KETOHOB, OOIIas
dbopmyrna, uzoMepusi U HOMEHKIarypa. DPu3nyueckue CBONCTBA albJETHIIOB H
KETOHOB. XMMHWYECKHE  CBOMCTBA  QJIBJETUIOB U  KETOHOB:  PEAKIUHU
npucoeauHeHus. OKUCIEHUE alibJIeTHI0B, KAYECTBEHHBIC PEaKIMU Ha albICTHIbI.
Crioco0b! TOTy4YeHHsI ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OnHOOCHOBHBIE TIpeieNIbHbIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkinatypa. dusnyeckrue cBOMCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAOpoAHBIE CBSI3M MEXIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMHUYECKUE CBONCTBA: KHCIOTHBIC CBOWCTBA,
peakuust STepuPUKalUUA, PEaAKIUU C YYaCTHEM YIJIEBOJOPOJHOTO paJUKaa.
OcoOeHHOCTH CBOMCTB MypaBbUMHON KUCHOTHL. [loHATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroodpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HEMPENCTbHBIX M APOMATHUECKHX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIJIOT: CT€ApUHOBAasA, NAJIbMUTHHOBAs, OJICMHOBAs, JUHO/IE8As,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnple 3¢upsl. ['omonoruueckuii psm, oOmas dopmysna, HU30MEpUs U
HOMEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CPELE.

XKupsl. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, KX MOIOIIEE ACHCTBHE.

OO6mras xapaktepucTuka yriaeBojoB. Kinaccudukanus yrieBoioB (MOHO-, T1-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, TrajmakTo3a, pubo3a,
ne3okcupu6o3a. dusnveckue CBOMCTBA M HaxOokjaeHue B mpupojae. DotocuHTes.
XHWMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTHUEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CIOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue ToKo3bl, €€
3HAYECHUE B KU3HEACATEILHOCTU opranu3Ma. /{ucaxapujsl: caxaposa, MaibTo3a U
JaKkTo3a. BoccTaHaBIMBaroIIKEe U HEBOCCTAHABIIMBAIOIIME Aucaxapuisl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMeHeHue. [lonncaxapuapl: kpaxmard,
JIMKOTEH W Heutoio3a. CTpoeHMe MakKpOMOJIEKYJ KpaxMayia, TJIMKOT€HAa |
HeJUTroN03bl.  PU3MYECKHME CBOWMCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaYECTBEHHAs PEakiusi ¢ MOAOM. XUMUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModyyeHue 3(pupoB ueuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTh Pa3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJICHME 3TUJIOBOIO CIHPTA B aJbJIETHU]l HA PACKAIEHHON MEIHOW MPOBOJIOKE,
OKHCIIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHBIC pPEaKIUU Ha albJIeruabl (C THAPOKCHUIIOM
muammuHcepeOpa(l) wu  rumpoxcumom  meau(ll)), peakuus raunepuHa €
ruapokcugom Menu(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/ICHCTBUE pacTBOpa INOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTBue
KpaxMajia ¢ MOJIOM, PELICHHE SKCIEPUMEHTANbHBIX 3a7a4 1o temaM «CHIHupThl U
benonby, «KapooHoBbie KUCTOTHL. Cl0KHbBIE F3PUPB».

A3o0Tcoaep:Ralue OpraHn4ecKue cCoeuHeHusl.

AMWHBI — OpTaHWYECKHE MPOU3BOAHBIC amMmMuaka. Kinaccudukamms aMHHOB:
anudaTUdecKue ¥ apoOMAaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenuie moJiekys, oOuias Gopmysia, u30Mepusi, HOMEHKIATypa U (QU3nYecKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpPEACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHa. B3anMHOE BIMSIHUE TPYINT aTOMOB B MOJIeKyJie aHmiInHa. OCOOCHHOCTH
XUMUYECKUX CBOWCTB aHWiInHA. KauecTBeHHbIEe peakiuu Ha aHWwiInH. CriocoObl
MOJIyYeHUS] M TpUMEHEHHe anudaruyeckux amMuHOB. [lonmydyeHuwe aHwiIvHa U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIE NIPEACTABUTENN O-
AMHUHOKHCIJIOT:  TJALOMWH, ajnaHuH. @Ou3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklus MOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHOM CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHHTE3 W THAPOJIN3 NIENTUIOB.

benku kak mnpupoansie nonumepsl. llepBuuHas, BTOpuUYHasE U TpPETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOIHN3, JCHATYpAaIlus,
KauyeCTBEHHBIE PEAKI[UU Ha OCIKHU.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUSI BEIIECTB W WX MPEBPALLCHUMN:
pacTBOpeHHE OEIKOB B BOJE, JeHATypanus OEIKOB MPH HArpeBaHWU, I[BETHHIC
peakuuu Ha O€NKHM, pEHIeHHE JKCIEPUMEHTAIBHBIX 3ajJad [0 TeMaMm
«A3oTcoaepxaine OpraHUYEeCKue COCTMHEHUS» U «Pacrnio3HaBaHue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEAHIS MOJIEKYJIAPHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCAMHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHACHCAIIUS.

[Tonmumepubie wmartepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, TOJTUCTHPON, TMOJIHUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noymdTUIeHTepedTanar). Y Tunusaius 1 nepepadoTka miacTuka.

DnacToMepsl: HATYypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTaMeHOBBIM, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

Bosnokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsnl CHEUATBHOTO Ha3HAYEHUS (Teduion, KeBJIap,
AIEKTPOIPOBOISIIINE TTOJUMEPBI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl M3YUYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4dyKoOB, pEIIEHHE OJKCIEPUMEHTANbHBIX 3adau mo Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MonekyiasipHOd (GOpMysibl OPraHMYECKOrO0 COCAMHEHHS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXACHHE
MOJIEKYJISIpHON  (OpMYJIbI OPraHMYECKOro COeAUHEHUs] Mo macce (00BEMY)
MPOTYKTOB CTrOpaHus, MO KOJWYECTBY BeIIecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpHOW (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJTyYEHHUsI, OMpEJeiCHUEe JO0JIM BbIXOJIa MPOAYKTa pEaKIUU OT TEOPETUUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIe CBS3HU.

Peanuzanust MeXnpeaMeTHBIX CBSI3€H MPU U3yUYEHUU OPraHUYECKOW XUMHUH B
10 xmacce OCyIIECTBISETCS 4YEpe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TOHSTUH, MNPUHATHIX B OTIEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, rUnoTesa,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kilaccuukamusi, HaOIIOJEHUE, HU3MEPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, DOIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKUd YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (DU3WUYECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHUs,
Macca.

buomorus: kierka, opraHu3M, J3KOocuUcTeMa, Ouochepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpO(dHBIA TUI NUTAHUS, OpOKEHHE,



doTtocuHTE3, JbIXaHUE, OEIKH, YIJIEBOABI, JKUPBI, HYKJIEUHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mone3Hbie UCKOMAEMble, TOILTUBO.

TexHomorusi: mNUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBLHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTtOMHBIX sAep. XUMHYECKHN dnnemeHT. M3oTonel. CtpoeHune
AJIEKTPOHHBIX 00OJOYEK aTOMOB, KBAHTOBbIE UMCIIA. DHEPreTUYECKUE YPOBHHU U
o ypoBHU. AToMHbIe opouTanu. Knaccuduxaius XuMu4eckux 3JeMeHTOB (s-, p-,
d-, f-anmementhl). PacnpeneneHue 5SIEKTPOHOB MO aTOMHBIM — OpPOUTANISIM.
DneKTpoHHbIE KOH(UTYypallMd aTOMOB 3JIEMEHTOB NIEPBOr0—4ETBEPTOrO MEPUOOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHHM, SJIEKTPOHHBIE KOH(PUTypaluud HOHOB.
DneKTpOOTPULATENBHOCTb.

ITepuonnueckunt 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBsA3p NEpPHOANYECKOr0 3akoHa M [leprogmyeckon CUCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHONM TEOpUEH CTPOCHHsSI  aTOMOB.
3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMUYECKUX IEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX M CJIOXHBIX BEIIECTB MO TIpynnaM H NEpUoJaM. 3HA4YCHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHueckass CBs3b. BHAbl XWMHMYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTajuMueckasd. MexaHn3mbl 0Opa3oBaHMsI KOBAJEHTHOW CBSA3M: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JUIMHA CBSI3U. [[0JIApHOCTD, HANPaBIEHHOCTD U
HACBIIaEMOCTh KOBAJICHTHOW CBsA3U. KpartHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyJIIpHbIE B3aUMOICUCTBHUSL.

BajleHTHOCTP M BAJICHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3IJIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKIM CTPOCHUEM (Ha MPUMEPE COCAMHEHHI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JIMTaHAbl. 3HAUYE€HHWE KOMIUIEKCHBIX COEJAMHEHUH.
IToHsTE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO — CTPOE€HUSA.  [HIBI
KPUCTALTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsiTne o nucnepcHeIx cucreMax. McruaHable pacTBOphl. IIpencraBinenue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALUU PAaCTBOPOB:
MaccoBasi JOJIsI BEUIECTBA B PACTBOPE, MOJIIPHAsl KOHUEHTpauus. HaceimeHnnsie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtamioruaparst.



Knaccudukaiusa 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKMX PEAKUUNA B HEOPraHUYECKOM M OpraHU4eCcKOi
XUMUU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MpeBpalleHUus
SHEPTUU MPU XUMHUUYECKUX peaknusx. TeruioBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepmoxumMudeckne ypaBHEHUS.

CkopocTh XMMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (PaKTOPOB.
['omoreHHbIe U rereporeHHbie peakuuu. Katanus u katanu3aTopsl.

OOpatumMble U HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUs. DaKTOpbl, BIUAIOLIME HA IOJO0KEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanus. CuiibHble U CHa0ble  BJIEKTPOJUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHa,
mienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOr0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTerneHb  OKUCIIEHUS.
OkucnuTens M BOCCTAHOBUTENb. [IpolecChl OKHCIEHHST M BOCCTAHOBIICHMS.
Baxnelmue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETON 3JIEKTPOHHOro OanaHca.
DIEKTPOIU3 pacCTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEUIECTB M WX MpPEBpallCHUN:
pa3lIoKEHWE MEPOKCUAA BOJIOPOJAa B NPUCYTCTBUM KaTajlu3aTopa, MOJEIU
KPUCTALTMYECKUX PEIIETOK, TPOBEJCHNE PEeaKIii HOHHOTO 0OMEHa, ONpeieieHue
Cpeapl PacTBOPOB C IMOMOIIBI0 WHAWKATOPOB, HU3YUYEHUE BIWSHUA PA3JIAYHBIX
(akTOpOoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU M TMOJOKEHHWE XHUMHYECKOTO
PaBHOBECHSL.

Heoprannyeckasi xummusi.

[Tonmoxenne HemeraiwioB B llepuoguueckod cucremMe XUMHYECKHX
sanemenToB J[.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEPE KUCIOPOAa, CEpHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydenne, ¢uznueckne M XUMUYECKHE CBOMCTBA: PEAKIUH C
METaJUlaMd U  HEMETaJUlaMH, BOCCTAHOBUTEJIBHBIC CBOWCTBA. [ Wapuibl.
TomIMBHBIE IIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, cnocoObl MoaydeHus, (GU3UYECKHe U
XMMHUYECKHE CBOMCTBA. | aloreHoBOAOpOibl. BaxkHeume KUCIOPOACOAEPKALIUE
COEIMHEHHUS TayoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI TOTYyYECHHUS
rajioreHoB. [I[puMeHeHue rajloreHoB U UX COEAMHEHUN.



Kucnopon, o3oH. JlabopaTopHbie M NPOMBIIUICHHBIE CIIOCOOBI TMOMYyYEHHUS
kuciopoja. u3nyeckue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxpaeHnume B TpHpPOAE, CIOCOOBI TONYYCHHS, (PUIHUECKHE W
xumuueckue cpoiictBa. CepoBojopon, cyiabduasl. Oxcunp cepbui(IV), oxcun
cepbl(VI). CepHucrass u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTMHEHU.

A3zor. Haxoxnmenue B mpupojse, CHOCOOBI TMONMy4YeHUs, (U3HMYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCUIBI a30Ta. A30TUCTast U a30THaA
KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHNS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuabl docdopa, dochopnas
kuciora U e€ comu. [lpumenenue Qocdopa um ero coeauHenuit. PochopHbIC
yaoOpeHus.

VYrinepon, HaxoXAeHHWE B mOpupoae. AJUIOTPOIHBIE  MOIU(DUKAIUH.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcup yraepoaa(ll), okcua yrimepoaa(IV), yronpHas kuciora u eé
coJIi. AKTUBUPOBAHHBIN yTroib, afcopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEMIECTB, 0OPAa30BAHHBIX YIJIEPOJOM, M €TO
COCMHECHUM.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOMydeHHs, (PU3UYECKUE U
xumuueckue cpoiictBa. Oxcun kpemHus(lV), kpeMHUeBas KUCIOTa, CUIUKATHI.
[IpuMeneHue kpeMHus U ero coequHeHnil. CTekio, ero nojy4eHue, BUJbl CTEKIIA.

[Tonmoxenne MetamioB B Ileproanueckon cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHMSI JJIEKTPOHHBIX O000JI0YeK aTOMOB MeTawioB. OOmiue
¢usznyeckre cBoiicTBa MeTauioB. IIpuMeHeHuE MeTaioB B OBITY M TEXHUKE.
CmiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN  psiJl  HampsokeHuid  MeramwioB.  OOmue  crnocoOsb
MOJIYYEHHUS METAJIJIOB: TUAPOMETAITYPIrus, MAPOMETAJUTYPIus,
anexktpomeramnyprus. Ilonarue o koppo3un MetamioB. CrnocoObl 3allUThl OT
KOpPPO3UH.

Oo6mass xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX JiieMeHTOB. Harpuit wu kanuil: nonydenue, QuU3UYecKue WU
XUMHYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCTUHECHUMN.

Oo6mass xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMUYECKUX OHJIEMEHTOB. MarHuii M KaJlblUi: TOJydeHHue, (PU3NYECKHe U
XUMUYECKUE CBOMCTBA, IMPHUMEHEHUE IPOCTBHIX BEIIECTB U HX COCIAUHEHUM.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AOMUHMI: TIONTy4YeHHE, (U3NYECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHHE
POCTOr0 BEIIECTBA U €r0 COCAWHECHHH. AMQOTEpHBIE CBONCTBA OKCHIA H
TUAPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMILJIEKCHI A TFOMUHHS.

OOmass xapakTepucThKa METaUIOB TOO00YHBIX moarpymm  (b-rpymm)
[Iepronnyeckoi CUCTEMBl XUMUYECKUX JIEMEHTOB.

@u3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUIbI U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [loydueHrne u npuMeHeHue Xpoma.

Pusnyeckue M XMMUYECKHE CBOMCTBA MapraHia M €ro COECAUHECHUM.
Baxnenimue coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

duznueckue U XUMHUYECKHE CBOMCTBA JKejie3a U ero coeauHeHui. OKCHIBL,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHHe xene3a
U €ro CIUIaBOB.

DuU3NYECKUE U XMMUUYECKHE CBOMCTBA MEIU U €€ coeauHeHui. [lonyuenue u
MIPUMEHECHHUE MEJIU U €€ COEUHECHUN.

[uuk: monydyeHue, (U3MYECKUE U XHUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCH]IA INHKA, TUAPOKCOKOMILIEKCH IMHKA. [IpmeHnenne
[IAHKA U €r0 COeANHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
u3ydeHue oOpaslloB HEMETaJIOB, ropeHue cepwl, pocdopa, kene3a, MarHus B
KHCIIOPOZIE, H3y4YeHUE KoJUleKIuu «MeTramisl W CIUIaBbl», B3aUMOJICHCTBHE
IIEJIOYHBIX U IIEJI0YHO3EMEIIbHBIX METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), B3aUMOJECHCTBHE IIMHKA W JKelie3a C pacTBOpAMH KHUCIOT U
1IeJI04YEel, KAYECTBEHHBIE PEAKIIMU HA HEOPTraHMYECKNE aHUOHBI, KATHOH BOJOPOJA
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AIIOMHHHUS WU LIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, PEHICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEMaM
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCAUHEHUN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XUMHUSA U KM3Hb.

Ponp xuMuu B 00ecrieueHn yCTOMYMBOTO pa3BUTHS yeroBedecTBa. [loHsTHe
O HAY4YHBIX METOJaX IIO3HAHUS W METOAOJIOTMA HAYYHOrO HCCIEAOBAHUS.
HayuHble npuHUIHNBI OpraHu3alui XUMUYECKOTO IPOU3BOACTBA. [IpoMbliieHHbIE
CIOCOOBI MOMYYEHUsI BAKHEUIINX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKA,
CEpHOU KHUCIOTHI, MeTaHoJa). [IpombIlIeHHbIE CTIOCOOBI MOJYYEHUSI METALIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH CPEAbl U €r0 MOCIEACTBUSL.
Ponb xuMuu B o6ecriedeHnn SHEPreTUUECKOr 0€30MacHOCTH.

XuMmusi ®  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUH METULIVHEI.



XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUINEBbIe A00aBkU. Poiab xumuu B
obecrieueHuH MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumusi. IlpaBuia
0€30macHOr0 MCIOJB30BaHUS TMPENapaToB OBITOBOW XWMHUU B TIOBCETHEBHOM
AKU3ZHU.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIINE CTPOUTENbHBIE MaTepuabl (LIEMEHT,
0eTOH).

XuMust B CEIBCKOM X03siicTBe. OpraHndecKkrie 1 MUHEPAIbHBIC yI00PECHHS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl g 3JeKTpOHUKU. HaHOTEXHONIOTHH.

Pacuérneie 3anaun.

Pacuérel: Macchl BellecTBa WM 00ObEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHJE pacTBopa C ONpPeIeNEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJU W MOJSPHOMN
KOHIICHTPALIMM BEILIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmEed
HEOPraHM4ecKkoi xuMuu B 11 Kiacce oCylIeCTBISETCS YEPE3 UCMOJb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
MpeaMEeTax €CTeCTBEHHO-HAYYHOTO I[UKJIA.

OO01muMe ecTeCTBEHHO-HAYUYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUIOTE3a,
TEeOopHUsl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukaius, NepuouyHOCTb, HAOIIOIEHNUE,
M3MEPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

@dusnka: Marepus, MHUKPOMHp, MAaKpOMHUpP, aTOM, 3JJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHD,
BELIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSHHUE BEIIEeCTBa, HJACANbHBIN Ta3s,
(uznYecKre BETUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, YHEPTHUsI, Macca.

buomorus: kieTka, opraHusM, dKOocHCTeMa, onocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBO/IbI, HYKJIIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
pPECYPCHL.

TexHoJorus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIC
MaTepualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJACTBO, MUIIEBASI MPOMBIIIIEHHOCTD,
(dhapMmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



[npcrmapaTroB, IIPOU3BOACTBO KOHCTPYKHOHUMOHHBIX MATCPHAJIOB, J3JICKTPOHHAA
IMPOMBIIINICHHOCTDb, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEBI 110 XMW
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBHM C CHCTEMHO-JAESITEIBLHOCTHBIM MOAXO0JIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHsS» Ha YpPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOLUIME COCTABJISIONIME: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKONW TPa)KJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEEICHUIO; HATMYME MOTUBALIMM K
O0Oy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYaloIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH U HOPMaMHU TOBEACHUS;, HaJIU4YUe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 11U U CTPOUTH
KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHSD»  OTPaXKarT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIbHOW M TMPAKTUYECKOW JESITEIHHOCTH
oOy4Jaromuxcs B MPOLECCE peau3alii 00pa30BaTeIbHON JEATENbHOCTH.

JInyHOCTHBIE pe3yJNbTaThl OCBOCHUSI MpeaMeTra «XHUMHUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW EATEIbHOCTH
oOyyarommxcsi B MPOIECcce peanu3anuu o0pa3oBaTeIbHON AEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpa)kaaHCKOro BOCIMTAHUSA:

OCO3HAHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOKCHHS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH TMPU CO3JIaHHUU
y4EOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ1au, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHWs], JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHbIX BUIAOB YUEOHOU JAESTEINbHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTE€YECTBCHHON XMMUM;

YBOXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPHUH W MPAKTHUYECKOTO
MPUIOKEHUSI XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUINTENbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyJAa YYEHBIX U IPAKTUKOB;



MHTEpEeCa M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYHOLIEM
aHajau3e uH(popMalMKu O MEePEOBbIX JOCTHKECHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHUE M IMOCTYNKH CBOMX TOBApHIIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEACTBHI
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3M0poBOTO W Oe3zomacHOro oOpasza >KW3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 37I0POBbIO;

coOmoieHnsa TpaBui 0Oe30MacHOro OOpalleHus C BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHMMAaHMSI LEHHOCTH MPAaBUJ HWHAWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAOIIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
JEATENBbHOCTHA, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM W JAPYTHX  BHIAX
NESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAILHOM HAMPaBJICHHOCTH (B paMKax CBOEIrO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO0 MPOGEeCcCUuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI M0 XUMHUH;

YBaXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysbTaTaM TPYIOBOU EATEIIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAIbHOW TpaeKTOpUU
oOpa3oBaHus, Oyaymieli mpodeccun M peanu3arii COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHH, HUHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKH I1E€JIECO00Pa3HOT0 OTHOMICHUS K MPHUPOJIE KAK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU HAa 3E€MIIE;

NOHUMAaHUSl TJ00aJBbHOTO XapakKTepa HKOJOTMYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOIHON U COLUATILHON CPE/Ibl;



OCO3HAaHUS HEOOXOJMMOCTH HWCIIOJIb30BaHHUS JIOCTHDKCHHH XUMHH IS
pelIeHus1 BOMPOCOB PallMOHAIIBHOTO MPUPOIONIOIB30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN OKPYKaAIOUIEH
MPUPOTHON Cpejie, YMEHHsI TPOTHO3UPOBATH HEOIATOMPHUSTHBIE SKOJIOTHUCCKHEC
MOCIIEICTBUA MPEANPUHUMAEMBIX JCUCTBUM M NIPEOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OIbITA JIEeSITETbHOCTH AKOJIOTUYECKOM HaNpaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTHUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN IIPAKTHUKH;

NMOHUMaHMS CHenUUKH XUMHM KaK HayKd, OCO3HaHUA €€ poJn B
(hopMUPOBAHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeICTaBICHUs 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHHH MpobJieM COXpaHCHUs
MPUPOJHOTO PABHOBECHS,

yOSXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBWJIM3AIUN: B €€ TYMAHHCTHYECKOM HANpPaBICHHOCTA W BAXHOW pOJIUA B
CO3JJaHMM HOBOM 0a3bl MaTepHANBHON KyJIbTYpHl, B PEIICHUHU TIJI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUsI UYEJIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM U PKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBHM YCHENTHOTO TPY/ia U IKOJIOTHIECKH KOMGMOPTHON KU3HU KAKIOTO YCHA
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIpPaMOTHOCTH: TOHUMAaHUA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbIC 3HAHUS JIJISl aHAIHM3a M OOBSICHEHUS SIBJICHUN OKPYXAIOIIEro MUpa u
MPOUCXOIAIINX B HEM M3MEHEHUH, yMEHHUS JieJIaTh 000CHOBAHHBIC 3aKTIOUSHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIOUIUXCS JAHHBIX C IEJNbI0 IOJTYUYEHHUS
JIOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIb30BaTh XHMHYCCKHE 3HAHHUSA IS
pelieHus MpooJieM B pealbHbIX )KU3HCHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMNPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3IudHBIX cdepax mpodeccruoHaTIbHON
JESITETbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMeTHbIE pe3yIbTaThl OCBOCHHS MTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (OpMUPOBAHHS ~ MHUPOBO33PEHUS  OOYYArOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaXKaIOIIIe
IIEJIOCTHOCTh, HAyYHOH KapTHHBI MHpa H CICONU(PUKY METOIO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTHS, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIieI0BaHNe, HAOTIOICHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCalIbHbIC Y4cOHBIC NeWcTBHs (TI03HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUMOHAIBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMIIETECHIINH 00YyYaronXCs;
CIIOCOOHOCTB oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE

MEXKIMCIMUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M yHUBEpPCAJIbHBbIC YueOHBbIC
JNEUCTBUS B MMO3HABATEIBHON U COIMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbIE pPe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHMKATUBHBIMH W PETYJATHUBHBIMU
JICUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIe el CTBUS

1) 6a3oBbI€e JIOrHYECKHE e CTBHUS:

CaMOCTOSITeILHO  (OPMYNIHpOBaTh W aKTyaJlM3UpPOBaTh  IMPOOJIeMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTPENENATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEILHOCTH C TOCTABICHHBIMHU 1LIECJISIMU;

HCIOJIb30BaTh MPH OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKW TOHSATUH W YCTAaHABIMBATHL UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU I KJIacCHU(PUKAIMU BEIIECTB H
XUMHYECKUX PEaKIU;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIE CBSA3U MEXIYy H3y4YaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE PpacCyX JAeHUS (MHAYKTUBHbIC, JIEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEUYHS B PacCMaTPHUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSITh B MPOIECCE MO3HAHUSI MCIOJIb3yEMbIE B XUMUHM CUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmysia, ypaBHEHHE XHUMHYECKOU



peaknuu — TMPU PENICHUH YYEOHBIX IMO3HABATENbHBIX W TPAKTUYECKUX 3aj1ad,
NPUMEHSITh Ha3BAHHBIE MOJIENIbHBIE MPEJCTaBICHUS /JIsl BBISIBICHUSI XapaKTePHbIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKHX PEaKLUU.

2) 6a30BbI€e HCCEeI0BaTEIbCKHE NeiiCTBUA:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKIuu;

(opMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HAaBbIKAMU CAMOCTOSITENIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
000011I€eHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEAOBAHMS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

MpuOOpeTaTh OMBIT YYCHUYECKOW HWCCIEAOBATENLCKOW H  MPOEKTHOM
JESITENIbHOCTH, MPOSBIATh CHOCOOHOCT M TOTOBHOCTh K CAMOCTOSITEIbHOMY
NOMCKY METOJIOB pELICHHUS IMPAKTUYECKUX 3a7ady, IPUMEHECHHIO Pa3JIMYHbIX
METO/IOB IMO3HAHHS.

3) pabdora ¢ ungopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX WHPOpManuu (HAYYHO-
NOMmyJIsipHasl JUTepaTypa XUMHYECKOTO COJAEpX aHUs, CIPAaBOUYHbIE IOCOOUS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (QopM
MpEeCTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TOUCKE U
orOope wuHPOpMaMK, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

MpUOOpETaTh OMNBIT MCHOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAIbHYIO  (OpMY  MpPEACTABIICHUS
uHpopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4YHBIA fA3BIK B KadecTBE CpeACTBa Mpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSITh MeXnpeaMeTHble ((du3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HNCITIOJIb30BATH 3HAKOBO-CUMBOJJMYCCKUC CPCACTBA HAT'TLAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uajora u/uin
JTMCKYCCUH, BBICKA3bIBATh UJIeU, (OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS MPEJI0KEHHOM 3a1a4H;

BBICTYNATh C IIPE3EHTALlMEN pPE3YyJIbTaTOB I103HABATEIBHOU JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBITIOJIHEHUU
XUMUYECKOTO KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaanu3alui y9eOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
[0 pe3yabTaraM NPOBEIEHHBIX HCCIEAOBAHUM MYTEM COIJIACOBAHUS NO3UIMK B
xoJ1e 00CyKIeHHSI 1 0OOMEHA MHEHUSIMHU.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe YUeOHbIe 1eHCTBHA:

CaMOCTOATENLHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO IO3HABATEIHHYIO
JESATENbHOCTh, ONpeneisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeIjiaraeéMplii aJfOPUTM JCUCTBUIN TpHU
BBIMIOJIHEHUH y4YeOHBIX M MCCIEAOBaTENbCKUX 3ajad, BbIOMpaTh Haumbosee
3¢ dexTUBHBIN croco0 HMX peuieHus ¢ Y4ETOM TOJy4YEeHHsS] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIEATENIBHOCTH HAa OCHOBE CamMOaHalIu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA YriayOJIEHHOM
YpOBHE Ha YPOBHE CpeIHEro o0mero o0pa3oBaHMs BKIIIOYAIOT crienuduyeckue
11 y4eOHOro nmpenMera « XUMHUs» HaydHble 3HAaHUS,, YMEHUS U CTIOCOOBI IeHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMM U MPEoOpa30BaHUIO 3HAHWM, BUIbI IEATEIHLHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3NMUYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX C XUMHUEN. B
[IpOrpaMMe II0 XUMHUH IPEAMETHBIE PE3yibTaTbl IPEACTABICHBI II0 TIoAaM
U3YUYEHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ pOJIM B OOCCIECYCHUH YCTONYHBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKON, IHEPTeTUIECKON U



MUIIEBO 0€30MacCHOCTH, B PAa3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEpIuH, B obecrieueHU U palMOHaIBLHOTO
MIPUPOJIOTIOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KyJIbTYpbl
YeJIOBeKa, a TakKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOM CPELE;

BJIAJEHUE  CHCTEMOM  XUMHUYECKMX  3HaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAral0IIMe MOHATHUS — XUMAYECKAM 3JIEMEHT, aTOM, SJIPO U AJIEKTPOHHAs
o0oyouka atoma, S-, p-, d-aTOMHBIE OpOWTAINM, OCHOBHOEC U BO30YKIEHHOE
COCTOSIHUA aToMa, TUOpUAM3AIMs AaTOMHBIX OpOuTane, HOH, MOJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKUCIICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIN CKeNleT, (yHKIIMOHAIbHAS
rpynmna, pagukai, CTPyKTypHble Gopmyasl (pa3BEpHYTHIC, COKpAIIEHHBIE,
CKETIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reomeTpuueckas,
ONTHYECKAs), HM30MEpPbI, T'OMOJOTUYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KUCJIOPOJI- U a30TCOJICPKAIINE OPraHUYECKHUE COEAUHEHUSI, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPHUM, 3aKOHBI
(nepuoanueckuit 3akon J[. U. MenneneeBa, Teopusi CTPOCHUSI OPraHHMYECKHUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUs OHHEPTUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEXKAIIUE B OCHOBE
MMOHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SBJICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKHX pPEaKIHUi, TEPMOJUHAMHYECKHX M KHUHETHYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3aMMHOM BIIUSIHUA aTOMOB M TPYIIT aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN ddexTri, opueHTanTs! [ u Il pona);
(aKTOJIOTMYECKHUE CBEJCHHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U 0O€30MacHOM
UCIOJIb30BAaHUM BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MNPAKTUYECKOM
NEATETbHOCTA ~ YeNIOBEeKa, OOIMMX  HAYYHBIX  MOPUHIUIIAX  XUMHUYECKOTO
MPOU3BOICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TIepepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHI,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IPHU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHHUI;

c(hOpMHPOBAHHOCTh YMCHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY NJII COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (OPMYI OPraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS] XUMHUYECKUX PEAKIMl U PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKIUM  IOCPEACTBOM  COCTAaBJICHUSA
ANIEKTPOHHOTO OallaHca JTUX peaklMil, peakluuii HOHHOTO oOOMeHa NyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB AJI WIUTFOCTPALMH
UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAICKHOCTh H3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHIO K OIpPEAEIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JaBaTb KM Ha3BaHUS [0 CUCTEMAaTHYECKOM
HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHMS ISl OTAEIbHBIX
MPEACTaBUTENIE OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYOJ, TJIMLIEPHUH,
STHJICHTJIUKONb, (eHon, Qopmanbaerua, areTtanbierui, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAs KUCIIOTHI,
INIMLWH, alaHuH, MalbTo3a, (PyKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BUJ XUMHUYECKOW CBS3H B
OpPraHUYECKUX COEAMHEHMUSX (KOBAJCHTHas U HOHHAs CBSI3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH MOJOXKEHHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa ast 00bsSCHEHUs 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB,  CTPOCHHE,
¢u3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPA3THYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJKAHOB, HUKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
QIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJAOB, CIUPTOB, ajbJCTHI0B, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTIJEBOJOB (MOHO-, JU- M MOJHUCAXapUIOB),
WUIIOCTPUPOBAaTh ~ IE€HETHYECKYKD  CBSI3b  MEXAY  HHMH  yYPaBHEHHUSIMU
COOTBETCTBYIOIIUX XHMHUYECKMX PEAKUUHA C MCIOIB30BAHUEM CTPYKTYPHBIX
hopmyu;

c(OPMHPOBAHHOCTh yMEHHUS NOATBEPKIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHNYECKUX COCTUHEHHUM OT
KpPaTHOCTH U TUIa KOBAJEHTHOH CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIJIEBOJOPOAHOIO
Ceipbs (HEe(Th, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepaboTKH W
MPAKTHYECKOE IPUMEHEHUE MPOAYKTOB IepepaboTKy;

c(OpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHUI O €CTECTBEHHO-HAYUYHBIX
METO/aX MO3HaHUS — HAOIIOJIEHUH, U3MEPEHUHU, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTH yMEHUS IPUMEHSTh OCHOBHBIE ornepanuu
MBICJIUTEILHON JIESITEIbHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHeE,



CHUCTEMAaTU3aIINIO, BBISIBICHUE MPUUYMHHO-CICACTBEHHBIX CBS3€H — JJISI M3YUYCHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTb YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJjiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MAaTepUaJbHOIO €IMHCTBA MHUpAa,
UCIIOJIH30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU JJis OOBSICHEHHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPO/LY;

c(OPMHPOBAHHOCTh YMEHHIA: TMPOBOJUTH PACUETHI MO XUMHUYECKHUM
dbopMysIaM U ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BaHHEM (DU3UUECKUX
BeMYuH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKIECHUIO XUMHUUYECKOM
(GbopMyJIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX DSJIEMEHTOB,
MIPOJYKTaM CrOpaHMsl, TNIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATM3UPOBATh U OLICHUBATH
C TMO3UIMH  DKOJOTHMYECKOM  O€30MacHOCTH  IOCIEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHON JEATECIBHOCTH 4YEJIOBEKa, CBS3aHHOM C IepepadOTKOM
BEIIECTB, MCMOJIb30BaTh MOJYUYCHHBIE 3HAHUS JJIs1 PUHSATHUS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO TUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN HSKCIEPUMEHT (MOJYyYEHHE W HU3YYEHHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIMK YIJIEBOJOPOJOB PAa3IMYHBIX KJIAaCCOB H
KUCJIOPOJICOJCPKAIIUX OPraHUYECKHUX BEIECTB, PEUICHUE IKCIEPUMEHTAIbHBIX
3a/1ad O pACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM MPaBUI
Oe3omacHOro oOpamieHus ¢ BEMIECTBAMU U JIA0OPATOPHBIM OO0OpPYAOBAHHEM,
dbopMyIMpOBaTh 1I€JIb HCCIAEAOBAHUS, IMPEACTABIATh B Pa3IWyHON (popme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHMIA:

COOJII0OIaTh TPABHJIa IKOJOTHYECKH I1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IENAX COXPAHEHHUS CBOETO 3J0pPOBbS, OKpPY’KAIOIIEH
MPUPOIHOM CPEIbI U JOCTUKEHUS €€ YCTOMUYMBOIO pa3BUTHS;

OCO3HABaTh OINMACHOCTb TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAJU3UPOBATh I1EJECOO00PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJCHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAINH B PA3IMYHBIX UICTOUYHUKAX (HAyYHAS W Y4COHO-HAyJHAS
JuTepaTypa, cpeAcTBa MaccoBor nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 HUH(pOpMaIUIo, epepadaThiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1aueii.



11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHudeckas
XUMUSD OTPaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTCPHAIBPHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUMH MNPUPOJIbI, O MECT€ U 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 0OECICUCHUH YCTOMYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30IacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUHM HOBBIX MaTCPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECIICUCHHHM PallMOHAJIBLHOIO IPUPOJIOINOIL30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YeEJIIOBEKa, a TakKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIaralOlIMe TOHATHUS — XHMHUYECKHMW DJIEMEHT, aToM, SJApO aroma,
M30TOIIbI, AIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTATIH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHHSI aTOMa, THOpHUIM3AIs aTOMHBIX OpOUTAaNeH, WOH,
MOJIEKYyJIa, BaJEHTHOCTh, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBs3b (KOBAJICHTHAs, WMOHHAs, METa/UIMYECKas, BOJOPOHAsA),
KpUCTAJJIMYECKasl pemI€TKa, XHUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEJJICKTPOJIMUTHI, AJICKTPOJUTHYECKAsT JIUCCOIMAIINSA, CTENEHb JIUCCOLMAIIUH,
BOJIOPOJIHBIN TIOKa3aTeldb, OKUCIUTENIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW PEaAKINH, CKOPOCTh XUMHUYECKOW PEaKIINU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUs AIEKTPOJIUTHUYECKON TUCCOLMALNM, TEPUOAUUECCKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BEMIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUU MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHMCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMUU, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKallue B OCHOBE IOHHUMAaHUS
MPUYUHHOCTA M CHUCTEMHOCTHM  XHMHMYECKMX  SIBJICHHUU,  COBPEMEHHBIC
MPEJICTAaBJACHUS O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; MPEACTABICHUA O MEXaHU3Max XUMHUUYECKHUX
peakiui, TEpPMOJMHAMHUYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTSX  HX
MPOTEeKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAMCIEPCHBIX CHCTEMAaXx;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJIYUYCHHH U O€30MacHOM
UCITOJIb30BAHUHU BAKHEUIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOM
NEATETbHOCTA ~ YeNIOBEeKa, OOIMMX  HAYYHBIX  MOPUHIUIIAX  XUMHUYECKOTO
MPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEPHBIC MPU3HAKH TOHSATHH,
yCTaHABIMBAaTh UX B3aMMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSTHUS MPU
OMMCAHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpAICHUN’;



c(OpPMHPOBAHHOCTh YMEHHS HCIOJIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
cocTaBieHuss (HOopMysa BEIMIECTB M  ypPaBHEHMM XUMUYECKUX  PEaKIIuH,
cuctematuueckyro HomeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTAECIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOW CBsI3U (KOBaJECHTHas,
WOHHAs, METAJJIMYEeCKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHMYECKOW CBSI3M M THUNA KPUCTAJIUIMYECKOM pemeéTku, OOMEHHBId H
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbl 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

chOpPMHPOBAHHOCTh  yMEHHWH:  KIAacCH(UIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA I10 UX COCTABY, XUMUYECKHUE PEAKIINHU 110 PA3IMYHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupylolux BeIIECTB, TEMIOBOMY 3(h(]eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTaiu3aTopa u
JPYTHE); CAMOCTOSITEIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU I KIacCU(UKAITUU
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI NEPUOJUYECKOTO 3akoHa [l
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO QYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapakTEepPU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHUYECKHUX 3JJIEMEHTOB II€PBOIO—YETBEPTOIO IIEPUOJIOB
[Tepuoanueckoii cucremel  J[.1. Menpeneena, HCIIOJIb3YS TOHATHS
(QHEPTeTHYECKHE YPOBHU», «IHEPTEeTUYECCKUE TOIYPOBHH», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMd 1o nepuomaM u rpynnam Ilepmommueckoir cucremsr . .
MeHnneneeBa, BAJIEHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
WX JIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUAYECKHE  CBOWCTBA  BEHIECTB  PAa3lIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CyILIECTBOBAHUE TE€HETHUYECKOM CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMH C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKpbhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIMA MOCPEACTBOM COCTAaBJIEHHS 3JEKTPOHHOIrO OajaHca
ATUX PEAKIUH; peaKIMii MOHHOTO OOMEHa MyTEM COCTABICHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMH  TUAPOIM3a;  peakiuu
KOMILIEKCOO0Opa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA);



c(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HPOTEKAHUS
XUMUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUECKUX XapaKTEPUCTHUK, XapakTep
M3MEHEHUS] CKOPOCTH XHMHMYECKOW peakIMu B 3aBUCHUMOCTU OT pPa3Iu4HbIX
(bakTOpOB, a TaKKe XapaKTep CMEIIEHUS! XUMHUECKOTO PaBHOBECHS MO/ BIUSIHHEM
BHEIIHUX Bo3jeicTBuil (mpunnun Jle [larense);

cOpPMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaAKIIH,
JeXalllie B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUs CEPHOW KHUCIOTHI, aMMHAKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOACTB; LIEIECO0OPA3ZHOCTD
INPUMEHEHUSI HEOPraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHUS PUCK-TI0JIb3;

c(OPMHPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUW O METOJAaX HAay4YHOIO
MO3HAHUS SIBICHUW TpPUPOJBl — HAOIIOJACHHE, HW3MEpPEHHE, MOJAEIHUPOBAHUE,
HKCIIEPUMEHT (PEajbHbIA U MBICIICHHBIH), UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS IPUMEHSTh 3TU 3HAHMS MPU SKCIIEPUMEHTAIBHOM HUCCIIEIOBAHUM BEILIECTB
U 11 OOBSCHEHUS XHMHYECKUX SIBJICHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPaKTUYECKOM AESITEIIBHOCTU YEJIOBEKA U B IOBCETHEBHOW KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISIBJIATH B3aUMOCBS3b XUMHUECKUX 3HAHUN C
NOHATUAMHU U TPEACTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTEPUATBHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH pPAcCUYEThl: C HCHOJIB30BAHUEM
MOHATUM «MAacCcOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsE KOHLIEHTPALIH;
MAacchl BElIeCTBa WM 00bEMA Tra3a MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIMU BEILECTB; TEIUIOBOrO 3(deKra
peaklMK; 3HAYEHUs BOJOPOJHOIO MOKa3aTedsl pacTBOPOB KHCIOT W ILEJIOYEH C
U3BECTHOM CTENEeHbIO JUCCOLMAM; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
OPOJIYKTa peaKkUWu, €CIU OJHO U3 HCXOAHBIX BEIIECTB JAAaHO B BUIE PACTBOPA C
OnpeeIEHHON MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(uMeeT TMpHUMeCcH); TOJMM BBIXOJAA MPOIYKTa pPEaKIHH; OOBEMHBIX OTHOLICHHIM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHEpUMEHT  (IpOBEIEHHE  pEeaKuud  HOHHOTO  OOMEHa,
MOATBEPKACHUE KAYECTBEHHOI'O COCTaBA HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOINBIO WHAWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nu4HbIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peaklMH, pelieHue
AKCIIEPUMEHTAJIBHBIX 337ady 1o TemaMm «Mertamisl» u  «Hemeramisl») c
coOI0ICHHEM TIpaBMII O€30MacHOTr0 oOpalleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (GOpMyJIupoOBaTh LE€ldb HCCIEAOBAaHUS, NPEICTaBISITh B
paznu4HOi (QopMe pe3ysbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATh HX
JTOCTOBEPHOCTB;



c(hopMHUPOBAHHOCTh YMEHHI: COOIOIATh MPaBIIIA MOJb30BAHUS XUMHUICCKON
nocynod u JyabopaTOpHbIM OOOpYyJIOBaHHEM, OOpAIlICHHS C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOT0 TIOBEACHHUS B OBITY W TPYIOBOU
JNEATENIBHOCTUA B LIEJISAX COXPAHEHUsI CBOErO 340POBBbs, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHUMas cMmbIci nmoka3zarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IICJCHANIPABICHHBIA ITOUCK
XUMUYECKOW MH(OPMAILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HAydHAas
JUTEpaTypa, CpeacTBa MaccoBoi MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, epepadarbiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON YUeOHOM 3a1aueii.
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10 KIIACC
KosmuecTBo yacos JIEKTPOHHBIE

Ne HaumeHoBaHMe pa3/ie/ioB U TeM (ungposbie)
Kontposasbnsbie | IlpakTnueckue

n/n NMPorpamMmMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoTsbI

pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBBI OPraHUYeCKOM XUMUM

[Ipenmet oprannyeckoit xumuu. Teopus

1.1 CTPOEHUS OPraHUYECKUX coeqnHeHu A. M. 8
Bbytneposa
Hroro no pazneny 8
Paspnen 2. Yriesonopoabt
21 [IpenenbHbIe YTIEBOAOPOABI — AJKAHBI, 5
' LIAKJIOAJIKAHBI
2 HenpenenbHble yrieBogOPOIbI: alTKEHBI, 14 1
' AJIKAJUCHBI, AJIKUHBI
2.3 ApomatudecKkue yriieBoAopOIbI (apeHbI) 8
54 [IpupoaHble UCTOUHUKH YTIIEBOJAOPOIOB U UX 4
' nepepaboTka
2.5 ["anoreHnpons3BoAHbIE YIIIEBOIOPOIOB 4 1
Hroro no pasneny 35
Pasnen 3. Kuciaopoacoaep:kaniue oprannyecKue coeTuHeHnst
3.1 Cnuprtel. ®enon 11 1
3.2 KapOGoHwmibHBIC COCTMHEHUS: aTbACTHUIBI U 21 1

keToHbl. KapOoHoBbIe KUCIOThL. CI10KHBIE




a¢upsl. Kupsl

3.3 VYrineBonasl 9

Hroro no pazneny 41

Pa3znea 4. A3oTcoaepxaiiue OpraHnyeckue coeIuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

Hroro no pazgeny 12

Paspnen 5. BeicOkOMOJIEKYISIPHBIE COCIUHEHHU S

5.1 BBICOKOMONIEKYIISIPHBIE COETUHEHMSI 6

Hroro no pazgeny 6

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaunmeHoBaHue pa3iaesioB U TEM nmudpoBbIe
Ne ni/m P Kontpoasnbie | IlpakTudyeckue (1dpp )
NPOorpamMMslI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbl
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atroma. [lepuonnueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 9
anemenToB /I. 1. MenzaeneeBa
12 Crpoenue BemecTsa. MHOrooopasue 1 |
' BEILIECTB
1.3 XUMHUYECKUE peaKLIUU 19 1 3
Hroro no pazneny 39
Pa3znen 2. Heopranuueckasi xummusi
2.1 Hemeraminl 31 1
2.2 Merasl 23 1 2
Hroro no pazneny 54
Pasznea 3. XumMus M :KU3HL
31 MeTtoabl NO3HAHUA B XUMHUHU. XUMUS U 9
' KU3HD
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHHOYPOYHOE IINIAHUPOBAHHUE
10 KJJIACC

Ne
n/n

Tema ypoka

KoaudecTBo yacos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3y4YeHHn
b |

JIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hpez[MeT 1 3HAYCHHUC OpFaHquCKOﬁ
XUMHUHU, TPCACTABJICHUC O MHOF006pa3I/II/I
OpPraHu4YCCKHuX COCIMHEHM I

DNEeKTPOHHOE CTPOEHHUE aToMa yriepoja
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BanenTHble BO3MOKHOCTH aToMa yriepoza

XuUMH4YecKasi CBSI3b B OPTaHUYECKHUX
COeTMHEHMIX. MexaHu3Mbl 00pa30BaHUS
KOBJICHTHOM CBSI3U, CIOCOOBI pa3pbiBa
CBs3EH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. Bytneposa

Bunasl u3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ HEKTH B MOJIEKYJIaX OPraHMYeCKHX
COEIMHEHUI

[IpencraBnenue o kmaccupukauu u
cucremaruyeckas Homenkiarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU




Cucrematusanug 1 0000IIEHNE 3HAHUH 110
TEME

AJKaHbI: TOMOJIOTUYECKUH psf, o01as
(bopmysa, HOMEHKIATypa ¥ U30Mepus,
3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

10

dusznyeckue ¥ XMMHUUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenue aikaHoB B IPUPO/IE.
CrniocoOslI MoTy4eHus U IPUMEHEHUE
aJIKAaHOB

12

Huxnoankansl: obmas Gopmyia,
HOMEHKJIaTypa H U30MEpHsi, 0COOCHHOCTH
CTPOCHHSI 1 XUMHUUECKHUX CBOMCTB, CIOCOOBI
TIOJTYYCHUS U IPUMCHEHHE

13

Pemrenne pacu€THbIX 3a1a4 HA
OTIpe/ieNICHUE MOJICKYIIIPHOU (HhOPMYITBI
OpPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOSIIUX B €r0
cocrtas. Cucremarusanusa 1 00001IeHne
3HAHUH II0 TeEME

14

AJKEHBI: TOMOJIOTHUECKUHN PsiJI, o01IIast
(dhopMyIa, HOMEHKJIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CrpyKTypHast ¥ LUC-TPAHC-U30MEpUs
AJIKEHOB

15

dusndueckre U XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHKOBa




CrniocoOpl osty4eHus: 1 IpUMEHEHUE

16
AJIKEHOB
[IpakTuyeckas padora Ne 1 o teme

17 "[lony4yeHue sTHIIEHA U U3YUEHHUE €TO
CBOMCTB"
Pemienune pacuéTHbIX 3a1a4 Ha

18 OTpeJieJIeHUe MOJIEKYJIIPHOI (POpMYJIBI
OpPraHUYECKOro BELECTBA
AnkanueHsl: CONpsKEHHBIE,

19 U30JIUPOBAHHbIE, KyMYJIHPOBaHHbIE.
OCO0GEHHOCTH 3IEKTPOHHOTO CTPOSHMUSI

20 XHMMHYECKUE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

21 Crioco0pl Mosy4eHus U IpUMEHEHUE
aJIKa/IN€HOB
AJKMHBI: TOMOJIOTUYECKUH psJ, 0OmIast

) (bopmyra, HOMEHKIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢u3nueckue cBoiicTBa

23 XHUMHUUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakly Ha TPOMHYIO CBA3b

)5 CriocoObl nostyueHust 1 NpUMEHEHNe
AJIKUHOB

2% Pemenue 3agau: pacd€rsl 0 ypaBHEHUIO
XUMHYECKON peaKiuu

7 Cuctematu3zanus 1 00001IeHUE 3HAHUH 110

TEMC




28

ApeHbl: TOMOJIOTUYECKUH psJl, 001as
(dhopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OCH30J1a ¥ TOJIyOoJIa, UX (PU3NICCKUE
CBOMCTBA

29

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIMHU
3aMELIEHUS

30

XUMHUECKUE CBOMCTBA apEHOB: PEAKIIMU
HpI/ICOGIII/IHeHI/ISI, OKHUCIICHHUEC T'OMOJIOT OB
OeH3oia

31

Oco0EHHOCTH XMMHAYECKUX CBOICTB
CTUpOJa

32

Pemienue pacuéTHbIxX 3a1a4 Ha
OIIpeJICJIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYEeCKOro BElECTBA

33

CriocoOsl MosTy4eHus U IpUMEHEHHe
apeHOB

34

I'eneTtnyeckas CBSI3b MCXKAY pa3iIndYHbIMU
Kj1acCaMu yrijieBoaopoaoB

35

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii. Cucremarusanus u 06001eHne
3HAHUM 110 TeMe

36

[Tpupoansiii ra3. [lonyTHble HE(TAHBIE
rassl

37

KameHnHslii yrosp v IpoIyKThl €r0
nepepadoTKu

38

Hedts 1 ciocoOs! €€ mepepaboTKy.
[TpuMeHEeHHE TPOYKTOB MIEpepadboTKH




HepTH

39

I'eneTnyeckas CBSI3b MCXKAY pa3iIndYHbIMU
KjlacCaMU yrijieBoaopoaoB

40

FaHOFeHOHpOI/IBBOI[HBIe YIJICBOOOPOOOB:
QJICKTPOHHOC CTPOCHHUE; pCaKIINU
3aMCIICHHA IaJIoOrcHa

41

JeicTBue 1menoyei Ha
raJIoreHIpor3BOIHbIE. B3aumoelicTtBue
JUTAJIOTCHAJIKAHOB C MarHUEM M IIMHKOM

42

CucreMaTuzanus 1 0000IIeHE 3HAHUI 110
pazaeny "YrieBogopoasr"

43

KonTponbhas pabota no teme
"Yrnesonpopoas!”

44

[IpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHUH psij, oOmmas popmyna,
CTPOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKIIATypa, Kiaccudukarws,
(u3nueckue cBoicTBa

45

XHUMHYECKHE CBOMCTBA NpCaCIbHbIX
OOIHOATOMHBIX CIIUPTOB

46

Crioco05b1 IMOJIy4YCHHA U ITPUMCHCHHUC
OJJHOATOMHBIX CIIMPTOB

47

[IpocTeie aupsl: HOMEHKIATYpa U
U30MepHsi, 0COOEHHOCTH (U3UYCCKUX H
XUMHYECKUX CBOMCTB

48

MHOFOaTOMHBIG CHI/IpTBII OTHUJICHTJIMKOJIb U
FJ'II/II_IepI/IH, ux (i)I/ISI/I‘IeCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA




CrniocoOpl osty4eHus: 1 IpUMEHEHUE

49 MHOTOQTOMHBIX CITHPTOB

50 @DeHOJI: CTPOEHUE MOJIEKYJIbI, (hU3ndYecKue
cBoiicTBa. TOKCMYHOCTH PeHONTA

51 XuMudeckue cBoiicTBa (heHona

5 Crioco0sl MoyTy4eHus U IPUMEHEHUE
(dhenomna
[IpakTudeckas padora Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"CnupTtsl U (peHobl"

54 CucremaTu3zaius 1 0000IIeHNEe 3HAHUH TI0
TeMe
AJNBAETUIBI M KETOHBI: SJICKTPOHHOE

55 CTpOCHHE KapOOHUIBHOU TPYIIIIbL;
TOMOJIOTHUYECKHUE psijbl, 00mias hopmyna,
M30MEpHsI © HOMEHKJIATypa

56 AJNbAETUABI U KETOHBL: (PU3NYECKHE
CBOICTBa; peaKkluu MPUCOETUHEHUS

57 Peakunu okucieHNs U KaYeCTBEHHbBIE
peaKkiuu anbJIeru10B 1 KETOHOB

53 CriocoObl MOTy4eHUs abJACTUIOB U
KETOHOB
OHOOCHOBHBIE TIPE/IeNTbHBIE KapOOHOBBIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX

KHUCJIOT, UX (I)I/BI/ItICCKI/Ie CBOMCTBa




61

XHWMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHUCIOTBHI. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BoICIINX
KapOOHOBBIX KUCIOT

64

IlonsTue o IMPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

65

CriocoObl nostyueHust 1 NIpUMEHEHne
KapOOHOBBIX KHUCJIOT

66

CrnosxxHbie 3(hUPBI: TOMOJIIOTUIECKUH PS/I,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

67

dusznueckue 1 XUMUYECKUE CBOICTBA
3¢upoB

68

Pewrenne pac4€THbIX 3a7a4: 110 YPABHEHUIO
XUMUYECKOHN PEAKLUU, HA ONPEICIICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHNYeCKOTO
BEILIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Kap6onoBsie kuciaotel. Croxxnbie 3¢pupsr”

70

Kupsr: ctpoenue, puzndeckue u
XUMHUYECKHUE CBOKCTBA (THAPOIIH3)




71

Oco0eHHOCTH CBOICTB KUPOB,
COACPpIKAIINX OCTATKU HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoOe

72

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIIOT, UX Morolee aeiicteue. Ilonstue o
CUHTETHYECKHUX MOIOUIUX CPEACTBAX

(CMC)

73

I'eneTnueckas cBs3b YTJIEBOAOPOAOB U
KHUCJIOPOACOACPIKAIINX OPraHUICCKUX
BCIICCTB

74

Pacuérel no ypaBHEHUSAM XUMUYECKUX
peakuuin

75

Cucrematusanuus 1 0000IIeHNE 3HAHUN 110
TEME

76

OO6m1as XxapakTepucTUKa YIJIEBOJIOB U
Kiaccu(uKamnus yriieBo1oB (MOHO-, IU- H
MOJINCAXaAPUbI)

77

Monocaxapuibl: pU3HUECKUE CBOHCTBA U
HAaxO0’KJICHUE B IIPUPOJIE

78

[IpuMeHeHue III0KO3bI, €€ 3HaYCHUE B
JKU3HEEATEIIbHOCTU OpraHu3Ma

79

[[Hcaxapm[bl: caxapo3a, MaJIbTO3a U
JakTo3a. HaxoxneHue B npupoac u
IMPUMCHCHUEC AUCAXaAPpHUI0B

80

[Tonucaxapuapl: CTpOEHHE MAKPOMOJIEKYJI,
(u3nyecKkre U XUMHUYECKUE CBOMCTBA,
MIpUMEHEHUE

81

IlonstHe 00 HNCKYCCTBCHHBIX BOJIOKHaX




82

Pemenne pacdeTHsIX 3a1a4 HA
OIpeJIeJICHUE A0 BbIXOJA IIPOLYKTa
peaKkuuu OT TEOPETUYECKH BO3MOKHOIO

&3

CucreMatuzanus U 0000ILIEHUE 3HAHUN 1O
pazneny

84

KonrtponsHas pabora no Teme
"Kucnopoaconepkalue opraHn4ecKkue
coenuHeHus"

85

AMUHBL: KITacCUPUKAIHS, CTPOCHUE
MoJieKy1, oOmras popmyna, u3oMepus,
HOMEHKJIaTypa 1 (PU3n4ecKre CBOMCTBa

86

XUMUYeCKHE CBOMCTBA alu(paTUIECKUX
aMHUHOB

87

AHWINH: CTpOEHNE aHWIINHA, 0COOEHHOCTU
XMMHUYECKHUX CBOWCTB aHUJIMHA

88

CriocoObl nostyueHust 1 IpUMEHEHNe
anmu(aTuIecKuX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
u3zomepus, (pu3nuecKrue CBOICTBa.
OtnenbHbIE IPEACTABUTENH O
AMUHOKHUCIIOT

90

XUMHUYeCKHEe CBOMCTBA AMHMHOKHCJIOT, UX
OHOJIOTMYECKOE 3HAUYCHHE aMUHOKHUCIIOT.
CuHTe3 1 TUAPOJIU3 IICIITUAOB

91

benku xak npupoaHbIe MOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHAYECKHE CBOUCTBA OEIIKOB

93

A3oTcoieprKaliie reTeporuKInIecKue




COCOAUHCHNA. HYKJ'IGI/IHOBI)IG KHCJIOTHI:
COCTaB, CTPOCHUC U OuoJioruyeckas POJib

94

[IpakTuyeckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 337a4 110 TEMe
"A3oTcoaeprKalire OpraHu4ecKue
COeTMHEHUS "

95

[Ipaktudeckas pabora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 3371a4 110 TeEMe
"PacriozHaBaHnE€ OpPraHUYECKUX
coeqrHeHnn"

96

Konrtponsnas pabora no teme
"A3oTcoaeprKalie OpraHu4ecKue
coenuHeHus"

97

OCHOBHBIE TTOHATHS XUMUHN
BBICOKOMOJICKYJIAIPHBIX COCIMHEHUH U
MCTOABI UX CUHTC3a —IIOJIMMCPU3alUd U
ITOJIMKOHACHCALI A

98

[Tnactmaccel. YTunuzamus u nepepadoTka
I1acTUKa

99

OnacToMepbl: HaTypaJIbHbII
CUHTCTUYCCKUC KaYUYyKHU. Pe3nna

100

Bouiokna: HatypanbHbIE, UCKYCCTBEHHBIE,
cunretnueckue. [lonmrmepsl cienuanbHOro
Ha3HAYEHUs

101

[Ipaktudeckas padora Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 3371a4 110 TeEMe
"PacnioznaBaHue miacTMacc ¥ BOJIOKOH"

102

O000I1IIeHIE U CUCTEMATU3ALIUS




U3yYEHHOI'0 MaTepuaia 1o TemMe
"BbICOKOMOJIEKYJISIPHBIE COEAMHEHNA"

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME 102




11 KVIACC

KosmmuecTBo yacos I DJIEeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoxa Kontpoabubie | IlpakTuueckue | H3y4YE€HH
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThbI A
pecypchl
| Atom. CocTaB aTOMHBIX AJ1€p. XUMUYECKHUI |
aneMeHT. M30Tonsl
) CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB, |
KBaHTOBBIC YHCIIA
3 Knaccudukanus XuMHIECKUX dJIEMEHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 371eKTPOHOB IO AaTOMHBIM 1
opouTansam
DNeKTPOHHBIE KOH(UTYPAIIMH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
6 DNeKTpOHHbIE KOH(GUTYpALIMH HOHOB. |
DNEeKTPOOTPULIATENBHOCTD
[Tepuoanueckuii 3akoH u [lepuoanueckas
. cHUCTEMa XUMHUYECKUX dyeMeHToB [1. U. |
MeHnneneeBa, CBsSI3b C COBPEMEHHOM TeOpuei
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
2 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH |
MIPOCTHIX U CJIOKHBIX BEIIECTB IO IPYIIIaM U
nepuoiam
9 Cucremaru3anus u 0000IIeHIE 3HAHUN 110 1




TEMC

10

Bunper xumuueckou cBs3u. MexaHU3MBbI
00pa30oBaHMs KOBAJIGCHTHON CBS3H.
Bonopoanas cBsizb. MexMONEKyJIIpHbIE
B3aUMOJICHCTBUS

11

BaneHTHOCTb U BaJleHTHBIE BO3MOXKHOCTH
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TEOMETPHUECKUM CTPOCHUEM

12

Hpe,Z[CTaBHeHI/IH 0 KOMIIJICKCHBIX
COCAUHCHHUAX: COCTAaB U HOMCHKJIATYpa

13

BemiecTBa MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOSHUs. THITbI
KPUCTAJUTMYECKUX PELIETOK U CBOICTBa
BELIECTB

14

[TonsiTHe O TMCTIEPCHBIX CHCTEMaX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpax

15

WctunHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BbIpaKeHUsI KOHLIEHTPALHH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCrob30BaHUEM HOHATHH
""MaccoBast 10J11 pacCTBOPEHHOIO BelecTna',
"MoOJIsIpHasi KOHIIEHTpaus'"

18

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHUYECKUX BELIECTB

19

CucreMaruzamus 1 0000IIeHE 3HAHNUI 110
TEME




20

KonTponbhas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aK0H U
HepI/IO,Z[I/I‘IGCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB [[. V1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpasue BemniecTs"

21

Knaccugukarms XuMHUeCKuX peakiuii B
HEOPraHW4YeCKON U OPraHu4eCKOM XUMHUH.
3aKOH COXpPaHEHUs MACChl BEHIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMUYECKHUX PEaKLIUAX

22

TeroBbie 3 HEKTH XUMUYECKUX PEAKIHHA.
TepMoxuMudeckre ypaBHEHHUS

23

Brrancnenus no YPaBHCHUAM XUMHUUCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKOpOCTh XMMHUYECKOU peakinu, e&
3aBHCUMOCTb OT Pa3INYHbIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25

["oMoreHHbIE U TeTEPOreHHbIE PEeaKLun

26

[IpakTnueckas padora Ne 1 mo Teme
"BausiHue pazauyHbIX (PaKTOpOB HA
CKOPOCTb XUMUYECKON peakuu"

27

OOpaTtumble 1 HEOOPATUMBIE pEAKLIUU.
XHUMHUYECKOE PAaBHOBECHE

28

[TpakTrueckas padora Ne 2 o Teme
"BausiHue pazanyHbIX (PaKTOpOB Ha
HOJI0KEHUE XUMUYECKOr0 paBHOBECHUS "

29

DnekTposuTHdecKas auccoruanus. CUiibHbIE
1 cia0ble 2JIeKTponuThl. CTEIICHb




JUCCoManmn

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bonopoanslii nokaszarens (pH)
pactBopa

31 I'mpponus coneit. Peakiuu, nmporekaromue B
pacTBOpax AIEKTPOJUTOB
[IpakTuueckas padora Ne 3 o Teme

32 "XUMUYECKHE PeaKiluu B pacTBOpax
3JIEKTPOJIUTOR"
OKHCIUTETEHO-BOCCTAHOBUTEIIbHBIC

33 peakuuu. Baxueniie OKUCIuTeNU 1
BOCCTaHOBUTEIH

34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
Oaanca

35 DIIEKTPOJIM3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemienue 3a1au pa3iMuHbIX THUIIOB

37 Pemrenne 3a1au pa3iauyHbIX TUIIOB

13 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
TeMe "XUMHUYECKHE peaKkuu"

39 KonTponbHast pabora no teme "Xumuueckue
peakuuu"
ITonoxenne HeMetamoB B [lepuoandeckoi

40 CHUCTEME XUMHUUYECKUX 31eMeHTOB /JI. U.
MenzeneeBa U 0COOCHHOCTH CTPOSHUS UX
aToMoB. ®U3NUECKUE CBONCTBA HEMETAIIJIOB

41 AJIOTpOnHs HEMETaIOB (Ha IpUMepe




KHCJI0pOJIa, cephl, (hocdopa u yrieposa)

Bonopon: nonyuenue, puzndeckue u

42 XUMHYECKHE CBOMCTBA. ['napuasl
["anoreHpl: HaX0XAEHUE B IPUPOJIE, CIIOCOOBI

43 MONy4eHUs], PU3NUECKUE U XUMUYECKHE
CBOMCTBa
l'anorenoBonopoasl. Baxuerme

44 KHCIIOPOJCOIEpKAIINE COCTUHEHNUS
rajJjoreHoB
JlaGopaTopHbIe U IPOMBIIIIEHHBIE CTIOCOOBI

45 MoJTy4eHus TasioreHoB. [I[pumenenue
rajoreHOB U UX COCIMHEHUI
[Ipaktuyeckas pabora Ne 4. Pemenue

46 SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"asorens"
Kucnopon: naboparopHsie u

47 MIPOMBIIIUIEHHBIE CITIOCOOBI OJTyUYEHHUS,
du3nueckue u XuMudeckue cBoiictra. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

48 Oxcuapl 1 NEPOKCUABI

49 Pemienne 3aay pa3iauyHbIX THIIOB
Cepa: Hax0J€HHE B IPUPOJE, CIIOCOOBI

50 NOJIy4eHUs!, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopon, CyIbpuabl

5) Kucnoponconep:xaiiue COeJUHEHNS CEPBI.

OcoOeHHOCTH CBOWCTB CEPHOM KUCIOTHI




[IpakTuueckas padbora Ne 5. Pemenue

53 IKCIIEPUMEHTANbHBIX 3a/1a4 1o Teme "Cepa u
e¢ coequHeHus"
A3O0T: HaX0XJIEHHE B IPUPOJE, CIIOCOOBI

54 NOJTy4eHus, PU3NUECKUEe U XMMUYECKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

55 Kucnopoaconepaiue coeiMHEHHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpuMeHeHure a30Ta U €ro COeTUHEHUH.
A3OTHBIE y10OpEHUS
®docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI

57 NOJTy4eHUs!, PU3NYECKUE U XUMUUECKHE
cBorictBa. Dochuas u Gochun

53 Oxkcuasl hocdopa, pochopconepxarnire
kucnoTel. Conu HocopHOt KHCTOTHI

59 [Tpumenenue pocdopa u ero coeMHEHU.
dochoprbie yIoOpeHHS
[Ipaktuyeckas pabora Ne 6. Pemenue

60 SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme "A30T U
docdop u ux coenuaeHus"
Yrnepoa: HaxoXJIeHUE B PUPOJIE,

61 aJIOTPOIHbIE MOAUUKALUY; HU3UIECKUE U
XMMHUYECKHUE CBOWCTBA, TPUMEHEHHE

2 Oxkcua yrinepona(ll), OE(CI/I,Z[ yriepona(IV),
yroJIbHasi KHCJIOTa U €€ COoJn

63 Pemenue 3aia4 pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxaeHue B IpUpoJie, CocOoObI

MOJIy4YCHMU, (1)I/I3I/I‘-IGCKI/I€ U XUMHNYCCKHEC




CBOMCTBA

Oxkcua kpemuusi(IV), kpeMHUEBast KUCIIOTA,

65
CUJIUKAThI

66 [IpruMeHeHrne KpeMHHUSI M €r0 COSTMHEHUH.
Crekio, ero noysxy4eHue, BUJbl CTEKIIa

67 Pelienue 3a1a4 pa3iMuyHbIX THUIIOB

68 CucremaTtu3zanus 1 0000111€HNE 3HaHUH 110
teme "Hemeramib"

69 Konrtponsnas padora no reme "Hemerasmisr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHOMN paboThI,
KOPPEKIIUs OIHNO0K
[Tonoxenue metamioB B [lepnoanueckoit

71 CUCTEME XMMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHS SIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

7 OO6mue GpuznyecKkre CBOMCTBA METAILIOB.
[IpumeHeHne MeTaIOB B OBITY M TEXHHUKE

73 Cnnasel MetaiioB. Koppo3ust MmetanioB

74 Pewienne 3a1a4 pa3iauyHbIX TUIIOB
DIEKTPOXUMHUYECKUH Psi/i HAMIPSKEHU I

75 MeTauioB. OOIIMe CIIOCOOBI MOTYUYEHUS
METaJIOB

76 OO0mras xapakTeprucTuka MeTauioB [A-

rpynmnsl [leppoanueckoi cucTemsl
XAMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii:
noJrydeHue, PU3NIECKHe ¥ XUMUUYECKHE
CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEMIECTB U




UX COCIUHEHUN

77

OO01as xapakrepucTuka MetamioB I1A-
rpymisl [leproauyeckoit cuctemsl
XUMHYECKHUX AJIEMEHTOB. Maruuii u
KaJbIUil: monydeHue, pu3ndeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUI

78

XKécTtrocTh BOIBI U CIOCOOBI €€ yCTpaHEHHS

79

AoOMUHMI: TIONTy4YeHne, PU3ndecKue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA ATIOMUHUS,
THJIPOKCOKOMIUICKCHI aTFOMUHHUS, UX
IIPUMEHEHUE

81

Pemenue 3aaa4 Pa3IMuYHbIX TUIIOB

82

[Ipaktuyeckas pabora Ne 7. Pemenue
AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME
"MeTasuibl IIaBHBIX noArpynn”

&3

OO011ast xapaKTepuCTHKa METAJIIOB
no6o4HbIX noArpynn (b-rpymm)
[leproanueckoi CUCTEMbBI XUMHUYECKUX
3JIEMEHTOB

84

Ddu3znueckue U XUMHUYECKHE CBOMCTBA Xpoma
H €ro COCHHHCHHﬁ, HUX IIPUMCHCHUC

85

Baxuelime coeMHEHUs Maprasiia.
[lepmaHraHaT Kajiusi, €ro OKMCIUTEIbHBIE
CBOMCTBa

86

dusnueckue U XMMHYECKHE CBOMCTBRA JKeje3a




u ero coenuHenuil. [lonydenne n
IIPUMEHEHUE CIUIaBOB XKelle3a

Ddu3znyeckue U XUMHUUYECKHE CBOMCTBA MEIH U

87 €€ COEIMHEHUH, UX IPUMEHEHUE
duzndeckue 1 XUMUYECKHE CBOMCTBA IIMHKA

88 Y €ro COCIMHEHUM, UX TPUMEHEHUE.
I'uapokcokoMITIEKChl IMHKA
[TpakTrueckas pabota Ne 8. Pemenne

89 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTanmibl TOOOYHBIX OArpy”

90 Pemienue 3a1a4 pa3iMyHbIX THUIIOB

01 O06001eHre 1 cucTeMaTU3aIMs U3YYCHHOTO
Marepuaa mno teme "Mertanibt"

92 Konrtponbnas padora no teme "MeTtasuibr"

93 AHanmm3 pe3yabTaTOB KOHTPOJIBHON padOTHI,
KOPPEKIIHUs OINO0K
Ponb xuMun B 00eCrieYeHIN YCTOHYHBOTO

94 pa3Butus yenoBedecTBa. [lonsTue o
Hay4YHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
Hayunbie npuHIIUIIEI OpraHu3aiuu

95 XUMHUYECKOTO MPOU3BOJICTRA.
[TpoMbIIIEHHBIE CITOCOOBI TIOTYYCHHSI
Ba)KHEUIIINX BEIIECCTB

96 XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen
CpEeIbl ¥ €T0 TOCIIECTBUS

97 XHUMHUA U 300pOBbE YEIIOBEKA.

.HCKapCTBCHHBIC cpeacTBa




98

Xumus muny. Ponb xuMun B o0ecrieueHnu
MUIIEBON 0€3011aCHOCTH

99

Kocmernueckue u napgromepHbie CpeacTBa.

BbriToBasg xumus

100

XuMHs B CTPOUTENBCTBE. BaykHenmme
CTPOUTEIIbHBIE U KOHCTPYKLIIMOHHbIE
MaTepHuabl

101

XUMHS B CETLCKOM XO3SICTBE.
Oprannueckre 1 MUHEPAIbHBIE YI00pEeHUS

102

CucreMatusanud 1 0000IIEHNE 3HAHUH T10
TEME

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

» Xumus, 11 xmacc/ I'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsenienue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., Jlynun B.B.;
noa penakiueit Jlyauna B.B., O011iecTBoO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«JIPODA»; AknnonepHoe obmectBo «M3narenscTBo «IIpocBerenne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
["abpuensn, O. C. Meroanueckoe nocodbre Xumus 10 kimacc
https://drofa-

ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

["abpuensn, O. C. Meroanueckoe nocooure Xumus 11 kmace
https://drofa-

ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680¢ea.pdf

["abpuensn, O. C. Xumus 10-11 knacc. ba3oBblil ypoBeHb. MeToanueckue
pEKOMEH Al U paboyvast mporpaMma
https://drofa-

ventana.ru/upload/iblock/c7b/c7b9b30c79e3c488610a93cbfde6a33.pdf



["a6puensa, O. C. Xumus 10-11 knacc. bazoBerii ypoBenb. MeTonnueckoe
nocooue
https://drofa-

ventana.ru/upload/iblock/3fb/3fbeaSfe49625ad21elc71cef4t94d63.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChI CETHU
MHTEPHET
[Topran ¢pynaameHTabHOrO XUMUYeckoro oopazosanust ChemNet. Xumudeckas

uHdopmarmonHas cetb: Hayka, oOpazoBanue, TEXHOJIOTUU

http://www.chemnet.ru I'azeta «XumMus» U cait st yautens «5 uay Ha ypok

XUMHN»

http://him.1september.ru Enunas komnexkuus L{IOP: IlpeameTnas koyekius

«XUMUID

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE

skcniepuMenThl: Xxumus. Komnekuust Poccuiickoro o0mnieo0pa3zoBaTeabHOTO

nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii



http://www alhimik.ru Bcepoccuiickast oaummnuaia MKOIbHUKOB IO XUMHH

http://chem.rusolymp.ru Opranudeckasi XUMUsi: JJIEKTPOHHBIN YUYCOHUK IS

CpPEIIHEH MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JICKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUS

http://www.chemistry.ru Jluctaniimornsasi orumMmnuajga mno XuMuu:

TEJIEKOMMYHUKAMOHHBINA 00pa30BaTeIbHBIA MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JIlucranimonsbie

9BPUCTHYCCKHUC OJIMMIIMAABI 110 XUMHUHU

http://www eidos.ru/olymp/chemistry 3aHumMartenbHas XUMUs

http://home.uic.tula.ru/~zanchem 13 onbita pabotsl yunurtens xumun: caut H.1O.

CrICMaHOBOM



http://sysmanova.narod.ru Kabuner xumuu: caitt JI.B. PaxmanoBoit

http://www 104.webstolica.ru Knaccudpukanus XuMuuecKux peakuui

http://classchem.narod.ru KouTpen — Xumus ass Bcex: ydeOHO-

MH()OPMAMOHHBINA CAUT

http://kontren.narod.ru Marepuansl kadgeapsl Gpu3nueckor U KOUIOUTHOM XUMUN

FOxHOro denepanbHOro yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Metonuka o0yueHus XuMuu: CauT

kadeapsl xumun HI'TTY

http://mctnspu.narod.ru Meroandeckoe oobearHEeHNE yuuTenei xumuu CeBepo-

BocTounoro okpyra ropoaa MockBbI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OHIaifH-CIPAaBOYHUK XUMUYECKUX SJIEMEHTOB

WebElements



http://webelements.narod.ru [lomymnsiprast OubarMoTeKa XUMUUECKHUX 3JIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueOHbI€ U CIIpaBOYHbIE MAaTEPHUAIIBI TIO

XUMHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumunu

http://chemworld.narod.ru Caiit «BupTyanbHas XuMUYECKas IITKOJIA»

http://maratakm.narod.ru Cait «Mup XuMumn»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.xumuk.ru Xumudeckas crpanndka Spocmasckoro L{enTpa

TEJIEKOMMYHUKAIUK 1 MHPOPMAIIMOHHBIX CHCTEM B 00pa30BaHUH

http://www.edu.yar.ru/russian/cources/chem Xumuaeckuit nopran ChemPort.Ru

http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOnsie u

CIIPABOYHBIC MATCPHUAJIbI



http://www himhelp.ru Xumus: Matepuains! « Bukunenun» — cBOOOHOM

OHIMKIOIIC AN

http://ru.wikipedia.org/wiki/Xumus Xumus Jyisi BceX: WUTIOCTPUPOBAHHbBIC
MaTepHualibl o 00IIIe, OpraHuYeCcKoi 1 Heopranudeckoir xumuu http://school-

sector.relarn.ru/nsm Xumus n xu3Hb — XXI BeK: HAyIHO-TIOMYJISIPHBIN KypHAI

http://www.hij.ruXumo3za: cooOiiecTBo yuurtenaei XxuMmuu Ha moptaie «CeTb

TBOPUYECKUX YUUTEIICH

http://it-n.ru/communities.aspx?cat no=4605 tmpl=com IlIkonpHHKaM O XUMUU:

caiT xumuueckoro daxkynpreTa Antl'Y

http://www chem.asu.ru/abitur DnexkTponHast OubIMOTEKA O XUMHUU U TEXHUKE

http://rushim.ru/books/books.htm DnexkTponnas 6ubnuoTeKa yueOHbIX

MaTepuasoB 1o xumMuu Ha nopraie Chemnet

http://www.chem.msu.su/rus/elibrary DneMeHTbI KU3HU: CAUT yIUTEIST XUMUHU

M.B. ConoBbeBoit



http://www.school2.kubannet.ru Sunuxnonenus «lIpupona Haykmw»: Xumus

http://elementy.ru/chemistry
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