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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpeaHero oOimero odpa3oBaHUs
paspaborana Ha B MKOY Momkosckass COIIl Ne 2 Ha ocHoBe denepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
TpeOOBaHMI K  pe3yibTaTaM OCBOEHHsS  (eaepaibHOM  00pa3oBaTelbHON
nporpamMmmbl cpenHero ooOiero oOpazoBanusa(POIl COO), mpeacTaBICHHBIX B
denepaibHOM TOCyAapCcTBEHHOM oOpa3oBarenbHoM ctanaapre COO, ¢ yuérom
KoHuenmuu mnpenojaBaHusi ydeOHOro mpeamera «XuUMHsS» B 00pa30BaTeNIbHBIX
OpraHu3anuax Poccuiickon Oenepanun, pEeATU3YIOLINX OCHOBHBIE
oOpa3oBaTebHbIE MPOTrPaMMbl, U OCHOBHBIX TOJIOKeHUN «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopsixenue
[IpaButenbctBa PO 0T 29.05. 2015 N 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mnpeamera, peaqu3yeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npo¢uiabHOr0 OOydYeHusi, MPHU3BAHO O00ECIeYnTh O0O0Ie00pPa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO  JUJIs
aJlanTalyi UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKKE IS
MPOJIOJDKEHUs O0y4YeHUs B OpraHu3anuax MpodeccHoHaIbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 IPUOPUTETHBIX AUCIMUILIMH.

B nmporpaMme 1Mo XMMHM Ha3HAu€HUE TMpeAMETa «XHUMHUS» MOJydaeT
NOJIpOOHYI0  MHTEpPIpPETAlHi0O B  COOTBETCTBUHM C  OCHOBOMOJATaloIIUMU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIENieH, COAEpKaHus,
pe3yiabTaToB OOydeHHMs M TpeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIIOTCSl CJICIYIOIIME BBIMOJIHSAEMbBIE MPOTPAMMON IO
XUMUU QyHKIIAN:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpoW oOecrneynBaeT
NOJIy4eHHE TNPEJICTABICHUS O LeNAX, COJAEpX aHuHW, OOIel cTpaTeruu
0o0yueHHsI, BOCIIUTAHUS U PAa3BUTHUSI 00YUaAIOIINXCS CPEACTBAMHM IIPEAMETa,
M3y4yaeMoro B paMKax KOHKPETHOIo nMpoduis;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeNeNiCHHe: TPUHIUIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTU
M3y4YeHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTEePUCTUK; TOJIXO0/I0B K (HOPMHUPOBAHHUIO COJIEPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHXKEHHN O0O0ydaroluxcs B
pamMKax HTOTOBOH arrectau B (oOpMe EIMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asig yriy0aEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE IPEIMETHOE COJIEpKaHHUe, 00s3aTesIbHOe
JUIST W3Y4YeHUS] B paMKax OTACNIBHBIX MpoQiIei, mpeaycMaTpUBacT
pacupeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3JiesiaM Kypca;

e JAET NMPHUMEPHOE paclpeleleHue yuyeOHOro BpPEMEHH, PEKOMEHIYyeMOTO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeularaeT MNPUMEPHYIO IMOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOIo
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JTaET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHUsl MpeameTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmmero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrpaMMBbl CPEIHETO o01ero oOpa3oBaHus (JINYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUA  OOYyYaroOLIErocss IO OCBOECHUIO
CoJIep KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B MPOrpaMMme MO XMUMHUHU IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpefelaMH YCTAHOBJIEHHOM MporpaMmMoll 1O XHUMHH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJAEpKaHMs y4eOHOro mpeamera
«XUMHS» OCTAETCS BO3MOKHOCTh BBIOOpa €ro BapHUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA OMNPENEHAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOIO
npoduist 00yueHus.

B coorBerctBM ¢ KoHuentyainbHbIMM TnosiokeHusamu PIr'OC COO o
Ha3HAYeHUH TNpeaMeToB 0a30Boro M yriayOJIEHHOrO YpOBHEH B cucTeMe
nuddepeHupoBaHHOTO OOyYEHHUST Ha YPOBHE CpeaHEro ooOimero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINIYOJIEHHOTO U3Yy4YEHHUs HANpaBlIeH Ha peau3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHd B paMKaX M3yYEHHsS CHEUUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHHU3aLUAX CPEIHEro MpodecCHOHATbHOIO
oOpazoBanusa. B 3Toil CBsA3M u3yueHHe mnpeameTra «XUMHUSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHWe TEOpEeTUYEeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BHIOPABIIMX OMpPeneaEHHbIN mTpoduiib
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 NOJIyYeHUSI XUMUYECKOTO
o0pa3oBaHMs B OpraHU3alUsIX NpodeccuoHaIbHoro oopasoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk mMmiIaHUpPYyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTeNbHONW MPOrpaMMbl CpEJHEro o00IIero 00pa3oBaHMS
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TAaKXKe HA peuleHue 3aaad



BOCIIMTAHUS U COLMAIBHOIO Pa3BUTHs OOydaroIIMXcs, Ha (GOPMHUPOBAHUE y HHX
OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHHH paldOHATM3alUKd y4eOHOro Tpyda U
O00OOIIEHHBIX  CIIOCOOOB  JESATENIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocraBasiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUS
ABIIAIOTCS yIIIyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun NoaXo0/10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3ally COAEPKAaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 33 OCHOBY
npuaTel nofiokeHuss GI'OC COO o paznmuuusax 0a30BOro M yriayOJIEHHOTO
YPOBHEH U3yU4eHUs IpeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Yy4YEeHMs MpeaMmeTa. JTa CUCTEMa
3HaHUN TIOJy4YaeT OIpPENeIEHHOE TEOPETUUECKOE JIOMOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrMYECKOTO
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3ydeHMs MNpeaMera oOecreyeHa
BO3MOXXKHOCTh 3HAUUTENIbHOTO YBEJIMUYEHUS O00bEMa 3HAHUH O XUMHYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHHWH Ha OCHOBE PACIIMPEHMs U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKAHUs PEAKINM, pacCCMAaTPUBAEMBIX C TOUKU 3PEHMSI XUMUYECKONW KHHETUKU
U TepMOoAMHAMUKU. M3ydyeHue nepuoaudeckoro 3akoHa u Ilepuomnueckon
CUCTEMbl  XHMHUYECKHMX  DOJEMEHTOB  0a3upyeTrcsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEACTABICHUAX O CTPOEHUM aToMa. XMMHUUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe C TOYKH 3pEHHs] MEXaHHU3MOB €€ oOpazoBanus. M3yueHue
TUNIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHHMEM  MpPEACTaBICHUN 00
IEKTPOXUMHUYECKUX IPOLEcCax U NEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmdeckoil XMMUU IMPU PACCMOTPEHHUU PEAKLHUOHHOW CIIOCOOHOCTU
COEJIMHEHUM yzenseTrca 0co00e BHUMAaHUE BONPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIayOIEHHOTO YPOBHS U3YUE€HHUSA ISl KJIACCOB OMPEEIEHHOT0 Ipod s (TIIaBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JONOJHEHUH K oOmell cucreme
IPEeIMETHBIX 3HAHMWI) OKa3bIBAIOT BIMSHHE CMEXHbIEC IpeaMeTsl. Tak, Hampumep,
B COJICp’)KaHUM MpeaMeTa ISl KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JbIIoe
3Ha4YeHHe OyIyT UMETh 3JEMEHTHl y4eOHOro Marepuaina mo obmei xumuu. [lpu
U3y4YeHUU IMIpeJIMeTa B JIaHHOM Ccllydae akIeHT OyneT caeilaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOLUTHOCTh 3aKOHOB U TEOPUH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISipHAsE Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



MAacChbl W JHEPruH, 3aKOHbl TEPMOJUHAMHUKH, 3JEKTPOJIM3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO xe BpeMsas B coAepKaHHUM IIpeaAMeTa Uil KJIACCOB XHMMUKO-
Oouoyornyeckoro mpoduiist OONbIINNA yACNbHBIA BeC OyJeT UMETh OpraHuyecKas
xuMusi. B 3TOM  choydae  mpenocTaBisSIeTCS  BO3MOXKHOCTh — Juisi  Ooliee
OOCTOATENIbHOTO  PACCMOTPEHUSI XMMHMUYECKOM  OpraHu3allud  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOJST, K TMPUMEpY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JUIUJIbI, OCNKH, YTJIEBOAbl, HYKJIECHHOBBIC
KUCJIOTBl U Apyrue. Ilpym 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’KAaT OCHOBOM IJi1 HW3y4YECHUS
CYIIHOCTH MPOIIECCOB POTOCUHTE3A, ILIXaHUS, TUIIIEBAPECHHUS.

B tmuranme ¢dopmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OIBITa MPAKTUYECKOTO TPUMEHEHUST HAYYHBIX
3HAaHUM H3ydeHHE MpeaMera «XuUMHUsS» Ha YIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3AX C YUYEOHBIMU MPEAMETAMHU.

[Ipn wu3ydyeHum ydeOHOro mnpeameTa «XUMHS» HaA YTIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero oOmiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJjaueil MepBOCTENIEHHOW 3HAYUMOCTH SIBJISIETCS (OPMUPOBAHKE OCHOB
HAyKAd XUMHUM Kak o0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. Pemenue
TOM 3alaud Ha YyrIyOJIEHHOM YpOBHE H3YyYEHHUsS TMpeaMeTra Ipearosiaraet
peaIM3alnIoO TaKUX 1IEJIeH, KaK:

e (QopMupoBaHUE TIPEACTABICHUI: O MaTEPUATLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBJICHUM MIPUPOJIBI, O MECTE XUMHH B
CUCTEME €eCTECTBEHHBIX Hayk M €€ Beaylledl posu B oOecriedeHuu
YCTOMYMBOIO  Pa3BUTUS  YEJIOBEYECTBA: B  pEHIEHUU  MpoliieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B PAa3BUTHU
MEJIULHHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX UCTOYHHKOB YHEPTUH, B
o0ecrieYeHUr PaIMOHAIBHOTO TPHUPOJIONOJIH30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KYJbTyphl YEIOBEKAa, a TaKKe SKOJOTMYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO M PUPOIHOM CpEJIE;

e OCBOCHHME CHUCTEMbl 3HAHMHM, JIEKAIUX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAaMEHTAIbHBIX
NOHATUW, 3aKOHOB M TEOPUH XHMHUHU, COBPEMEHHBIX IPEJICTABICHUN O
CTPOCHHUM BEIIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMUUYECKHUX PEAKLHH, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX [IPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;



dhopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSICHEHUS
KITFOUEBBIX HJIEd W TPOOJIEM COBPEMEHHOW XUMUH, NIl OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelIeHus MPpoOaeM, CBIA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJau3a ¥ OLICHKH C MO3UIINI HKOJIOTHUYECKON O€30M1aCHOCTH MOCIIEICTBUM
OBITOBOMI M TMPOU3BOJCTBEHHON JAESITEILHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMUYECKUM  MPOU3BOJCTBOM, HCIIOIb30BaHUEM U  MepepabOTKOU
BEILIECTB;

yrayOjieHne  TpeACTaBICHHM O  HAyYHbIX  METOJax  IO3HaHuS,
HEOOXOJIMMBIX [IJII TPUOOPETEHUS] YMEHHI OPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMUYECKHUX SIBICHHM, WMEIOINX MECTO B
MIPUPOJIE, B MPAKTUYECKOU IESITEIBHOCTH U TOBCETHEBHOM KU3HH.

B nmane peanuzanuu nepBOOuYEpEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs NMPU H3YYEHUU
npeaMera «XUMHUS» Ha  yIIyOJI€HHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
MPUOOPETAIOT TaKKE LIS U 3a7a9d, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SIBIIGHUW MPHUPO/IBI,
YBOXKEHUS K TMPOIECCY TBOPUYECTBA B O0OJIACTH TEOPETHUYECKUX U
NPUKIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIHTAaHUIO  HA  OCHOBE  YCBOEHUS
00I1IeYesI0BEYECKHX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHoOCTe oOydJaronuxcsi, (GOpPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaM0OOpa3oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCHEMIHON MPo(dheCCHOHANTBHOM U 0011IeCTBEHHOU IESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMupoBaHME YMEHUN M HABBIKOB Pa3yMHOIO MPHUPOOINOIL30BaHUSA,
Pa3BUTHE IKOJIOTUYECKOU KYJIBTYPbI, IPUOOPETEHHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATENbHOCTH.

OO11iee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YYEHHUS] XUMHUU Ha yTiyOJIEeHHOM
ypOBHE cpeaHero oodiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 gaca B HEJIEIO).



COAEPKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HaYe€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIrjiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BaneHTHble BO3MOYKHOCTM aToMa yriaepoja. XHMHYECKas CBS3b B
OPraHMYECKUX COCIMHEHUSX. THUIbl THOpUIU3AIMK ATOMHBIX OpOHUTaIeH
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKUENnTOpHbINA). TUnbl NEepeKpbIBaHHUS aTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpunHapHasi, ABOMHAs W TpoiHast cBs3b. CrocoObI pa3phiBa CBS3EH B MOJIEKYJIax
opranudeckux BemecTB. [loHsiTue 0 CBOOOJHOM paaukane, Hykieoduiae Hu
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OPraHMYECKUX COeOUHEHUH. MonekynspHble U  CTPYKTYpHbIE  (OpPMYJIBL.
CtpykTypHble GOpMyJbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHas. M3omepus. Buuabl wW30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3(QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBinenne o kiaccUpuUKaluMu oOpraHndeckux BewlecTB. [lonstue o
dbynkuronansHoM rpymme. ['omonorus. ['omonoruueckue psansl. CucreMaTuyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIE PEAKIIMA B OPTaHUYECKON XHUMUHU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJIECHHE C O0Opa3llaMu OpraHWYeCKUX BEIIECTB M MaTepHallaMH Ha HUX
OCHOBE, OIBITBI MO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IMPU HATPEBAHUU
(miaBineHue, OOyIVIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJEJICH MOJEKYJI
OpPraHWYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosioruueckuil psj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AllKaHOB, SP°-
rUOpUIU3aNKsl aTOMHBIX OpOWTaNel yriepoja, o-CBs3b. du3myeckne CBOWCTBA
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUMU 3aMELICHUS, HW30MEPHU3ALNH,
JErHJIPUPOBAHMS, LIUKIU3ALMH, IUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3M€ PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MoayyeHus U MPUMEHEHUE aIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIAaTypa U uzoMepusi. OcCoOEHHOCTH
CTPOCHHS M XHMHYECKHX CBOMCTB ManbiX (LMKIOMPONAaH, MHUKJIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAH) LMKIOAaIKaHOB. CrocoObl MOJy4YeHHUS U
NPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonornueckuii psj ankeHoB, oOmmas (GopMysa, HOMEHKIATypa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKEHOB, Sp*-
rudpuau3anms aTOMHBIX OpOuTanell yriepoaa, o- W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOEAVHEHMS, 3aMEIIECHUS B (-TI0JIOKECHUE
Py JBOMHOM CBSI3H, MOJUMepu3aunu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOMyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilonumepusanus
CONpsKEHHBIX TueHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aIKaueHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oOias Gopmysia, HOMEHKIaTypa u
u30Mepusl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOEAUHEHHUs, JUMEpHU3AUUU U
TpUMEpPH3ALUHU, OKUCIIeHHs. KUCTOTHBIE CBOICTBA AJIKWHOB, MMEIOIINX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBEeHHBIEC peakuu Ha TPOMHYIO CBs3b. CrIOCOOBI MOMydeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTtudeckue yrieBoaopoasl (apeHsl). ['omonoruyeckuii psifi apeHoB,
oOurast popMyina, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJEeKyJIbl OeH3oya. duznyeckue CBOICTBA APEHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEIICHHs B O€H30IbHOM KOJIBLIE U
YIJIEBOJLOPOJHOM pPaAMKalle, PEaKUUH IPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIIbHOMH,
TUAPOKCUIIBHOM, aMHUHO- WM HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl NOSyUYEeHHS U
IPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii Ta3. [lomyTHble HedTsIHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
KameHHbIl yrojib U MpoAyKThl €ro nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTHYECKUM), pUGOPMUHT, MUPOIU3.
[TpomykThl mepepabOTKu HEPTH, NX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMENIeHUs TajJloreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyMMIy, IHAHOTPYIIIY,
amuHorpynmy. JlelicTBue Ha TraJoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYd. B3anmMoaencTBUE IUTaJOreHalKaHOB C MArHUEM W LIMHKOM.
[Tonstue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEHIECTB M HX MPEBpaICHUN:
n3ydeHue (QU3NYECKUX CBOMCTB YTIIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOJIOB Pa3MYHBIX KiIaccoB (oOeciBeuynBaHHEe OpOMHON WM
MOJHOW BOJBI, pAcTBOpa IEpMaHraHaTa Kallis, B3aWUMOJICUCTBHE AalETWIICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOoMieHHEe ¢ KoJutekimsamu «Hedpte» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB M raJOr€HIPOU3BOJHBIX YIIIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyecKue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W 9TaHoja). ['oMomormueckuit psm, oOmas ¢opmyna, u30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeNEIbHBIX
OIHOATOMHBIX CIHUPTOB. BoOIOpPOIHBIE CBSI3M MEXIAY MOJIEKYJIAMHU CIHAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcOOEHHOCTH (PUBUYECKUX U
XAMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ATUICHIVIMKOAb U riulepuH. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3AUMOJCICTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs peaklHs Ha MHOIOATOMHBIE
cnupThl. [IpencraBieHue o MexaHHW3ME peEaKIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esoBeka. (CnocoObl MOJy4YeHHs U HPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYNIBI H
O0eHzonpHOTO sAnpa. duszmdeckue cpoilcTBa (PpeHosa. OCOOCHHOCTH XUMHYECKUX



cBOMCTB (eHosa. KayecTBeHHble peakuuu Ha (eHos. TokcHYHOCTH (eHoa.
CriocoOb1 monyuenust v mpuMeHnenne perona. denondopmanbaerumanas cModa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HoOMeHKIarypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETHUJIOB M  KETOHOB:  PEaKUUH
npucoenruHeHns. OKUCIECHUE aIbJAETU0B, KAUECTBEHHBIC PEAKIIUN HA aJIbICTUbI.
Cnoco0Obl NOy4YeHUsl U MPUMEHEHUE abJIETUI0B U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHKiaTtypa. Pusndyeckue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBS3M MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepUPUKAINKA, PEAKIUU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
JMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAs,
JuHOoIeH08as KUCIOoThl. CroCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psna, oOmas dopmyia, U30MEPHUS U
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW U
HICJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3nvecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HETpeeIbHbIX JKUPHBIX KUCIOT. XKuphl B ipupo/ie.

MBpbIIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pubo3a,
ne3okcupu6o3a. dusnyeckue CBOMCTBA M HaxOxAeHHE B npupoje. OTOCUHTES.
XUMHUYECKHE CBOWCTBA IITIOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHON
IpyII, CIMPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B XKU3HEACATEIBHOCTH OpranusMa. /[ucaxapuapl: caxaposa, MaiabT03a U
nakto3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lonucaxapuasl: kpaxmann,
IJIMKOTEH W 1esurono3a. CTpOeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIIMKOreHa H
HeJUTroNo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEIUTIOI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYeCTBEHHas peakius C HOAOM. XUMHUUYECKHUE
CBOICTBa LEJUIIOJNO3bI: TUAPOIU3, ModyudeHue 3(pupoB uemtonossl. [lousrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DOKCIEpUMEHTAJIbHBIE METOJIbl MU3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHUE STUJIOBOIO CIHMPTA B AJIbJIETH]l HA PACKAJIIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTA JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33a/1ad 1o TeMaM «CHUpThl U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE A(DUPBD).

A30TCoAep:Kale OPraHnYecKre COeIUHEeHU .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kinaccudukanus aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie monekyn, oOmas (opmyiia, U30Mepus, HOMEHKIATypa U (U3NUECKHe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHUCTBUE NEPBHUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOW.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwinHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKyJsie anuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
MOJIydYeHUs] U TpUMEHEeHHe anudarudyeckux aMuHoB. l[lonyyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTaelbHble IPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa O€enkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypanus,
KAUECTBEHHbBIE PEAKLIUU Ha OEJIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUM:
pacTBOpeHHE OEIKOB B BOE, JeHaTypamus OETKOB MPH HArpeBaHWM, IBETHHIC
peakuuu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUY.

BricokoMoJieKkyJIApHbIE COeINHEHNS.

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSAS MOJICKYISpHAs



Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, MOJUIPOIIUTIEH,
NOJINBUHWIXJIOPHU, TOJUCTHPOJ, MMOJMMETHIMETaKpUIaT, MOJUKAPOOHATHI,
novdTIWIeHTepedTanat). Y TUin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJIOPOIMPEHOBLIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEPUMEHTAIbHBIX 3adady Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MoJjekyiasipHOH (OpMysbl OPraHHMYECKOTO0 COCIUHEHHS TI0
MacCOBBbIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIpHON  (pOpMYJIBI OPraHUYECKOrO0 COEAUMHEHHMS 1Mo Macce (00béEMYy)
IPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
pEaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpPHOU (OpMyIIbI
OpraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINpPEAECICHUE JOJIM BBIXOJAa MPOAYKTAa PEAKUHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnupeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKONM XUMUH B
10 kmacce OCYIIECTBISIETCA Yepe3 HCIOJIb30BAaHME KaK OOIUX €CTeCTBEHHO-
HAay4YHBIX TOHATUW, TaK W TMOHATUH, MPUHATBIX B OTIEIbHBIX MPEIMETax
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0JICHHEe, W3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIlleCTBA, (HU3WUYECKUE BEJIMYMUHBI, €IUHMIIBI MU3MEPEHUsS, CKOPOCTb, JHEPIus,
Macca.

buomorus: kierka, opraHu3M, JKOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TreTepOTPO(PHBIA THUIl MUTAHUSA, OpOKEHUE,



dboTocuHTE3, JbIXaHWE, OCJIKW, YIJICBOJbI, JKHPbI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

["'eorpadusi: mosie3HbIE HCKOTIAEMbIE, TOTLTUBO.

TexHoJOrMsl: MHUIIEBBIC MPOIYKTHI, OCHOBBI PAIlMOHAJILHOIO MHUTAHUSA,
MOJOIIME CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIHIAS N HEOP'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKHM 31eMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPIECTHUCCKHEC YPOBHHU U
noaypoBHH. AToMHBIE opOuTanu. Kiaccudukaiys XUMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneieHue JIIEKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISAM.
DneKTpoHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOIO MEPUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBIC KOH(HUTYpaIliyi HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

ITepuonnueckuii 3akoH u [leproanyeckass cucremMa XUMHUUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3p NEPUOAUUYECKOTrO 3aKOHA U lleprnoanyueckoi CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM U MepuojaM. 3HAUYCHUE
nepuoaunueckoro 3akona /[.1. Menneneena.

XuMu4deckass CBsA3b. BuIbl XHMHMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHAi,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPTUs U JIMHA CBSI3U. [1osIpHOCTD, HAITPABJIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPBbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBineHre 0 KOMIUIEKCHBIX COeAMHEHUSIX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPAMHAILIMOHHON XUMUHU.

BemiectBa  MOJIEKYJIIPHOTO M HEMOJIEKYJIPHOTO  CTPOCHUA.  THMBI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbIx cucteMax. MIcTuHHbIE pacTBOpHI. IlpencraBieHue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIIEHTpanus. HaceleHube u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTammoruaparsl.



Knaccudukanys u HOMEHKIATypa HEOPraHUUECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUSI OTJIETIbHBIX MIPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMH4ecKUX peakiuii B HEOPTraHUYECKOW M OpraHWYeCKOn
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W NpPEBpaIICHUS
SHEPTUM MPU XUMHUYECKUX peakiusax. TernoBbie d3PHEKTHl XUMUYECKUX PEaKIUi.
TepMoxuMUYeCKre ypaBHEHHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHblie peaknuuu. Karanus u kataams3aTopsl.

OOpartuMblie U1 HEOOpaTHUMbIEC peakInu. XuMuueckoe paBHoBecue. KoHncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMN BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle HlaTense.

Onextponutuyeckas gucconmanusi. CuiibHbIE H  CcJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPacTBOPOB: KHCIOTHAs, HEUTpaJibHas,
nienouHas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coseil. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
BaxHelmme OKHCIMTENM W BOCCTAaHOBUTENIH. MeTon 3JIeKTPOHHOro OajiaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEeBpalllCHUN:
pa3OoKEHUE MEPOKCHAA BOJOPOJAa B TMPHUCYTCTBUM KaTalIU3aTOpa, MOJEIHU
KPUCTAJUNIMYECKUX PEIIETOK, IPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIpeieTICHNe
Cpelbl PacTBOPOB C IOMOIIBIK) HHIWKATOPOB, M3YYEHUE BIHMSHUSA Pa3THUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid cucTeMe€ XUMHUYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonmydenne, ¢uznueckne M XUMUYECKHE CBOWMCTBA: PEAKIMH C
MeTaJJIlaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcTBa. ['mapuusl.
TonnMBHBIE ATIEMEHTHI.

["asnorensl. HaxoxxneHue B MpUpOAE, COCOOBI MOMydeHUus, (HU3NYECKUE U
XMMHUYECKUE CBOMCTBA. [ aJIoreHOBOAOPOAbI. BaxkHEeWIIe KUCIOPOICOACPKAIINE
COEIMHEHHUS TaJoreHoB. JlabopaTopHbie W MPOMBIIUIEHHBIE CTIOCOOBI TOTYYECHHS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopoa, o3oH. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI TMOTYYEHHS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U
030Ha. OKCHUABI U IEPOKCHUJIBI.

Cepa. Haxoxzaenue B TpHUpPOJE, CIOCOOBI MONy4YeHUS, (GU3HUECKUE WU
xuMuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(1V), okcua
ceprl(VI1). CepHucrass u cepHasi KUCIOTHI MU uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHoM KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHN.

A3zor. Haxoxmenue B mpuponie, CHOCOOBI TMOJydeHUs, (U3UdecKkue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocOObI MONMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coeauHeHuit. DocdopHbIe
yaoOpeHus.

Yrimepon, HaxoXAeHHWE B mpupone. AJUIOTPONHBIE  MOIU(DUKAIUH.
®dusznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yrompHas kuciora u eé
colii. AKTUBUPOBAHHBIN YyToib, ancopOuusa. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIJIEPOJOM, U €0
COCIMHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, CrmocoObl MoydeHus, (GU3NYEeCKUEe U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHus U ero coeqnHeHui. CTeK0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0UYeK aToMoB MeTamioB. OOmiue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHUKE.
CrutaBbl METAJLIOB.

DNEeKTPOXUMHUUECKUNA psAJ  HampspkeHud  metauioB.  OOIIue  CrocoOsbl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTY PTHs, MUPOMETAILTYPTHs,
anektpoMeramtyprus. [lonsatue o koppo3um MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapaktepuctuka MmeTamioB |A-rpynmner [lepuonnueckoit cucTEeMBI
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢GuU3HUECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

OoOmas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX OJJIEeMEHTOB. Marumii W KaJblMii: ToNydeHue, (U3NYEecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCIAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJIOMHUHMIL: TOTy4YeHue, PU3nYecKue 1 XMuMUYECKUE CBOICTBA, IPUMEHEHNE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHud. AMQoTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mias  XxapakTepuCTHKa MeTauioB 100ouHbIX mnoarpynn  (b-rpymm)
[leprognyeckoi CUCTEMbI XUMHYECKUX DJIEMEHTOB.

du3nyecKkre U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuit. OKcuabl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u Juxpomarsl, UX
OKHCIIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHAYECKHE CBOMCTBA MapraHia M €ro COCAWHEHUU.
Baxneitmue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue M XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcuasl U conu xeneza(ll) u xxeneza(lll). [lonyuenne u npuMeHeHue xene3a
U €ro CIUIaBOB.

du3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MeNIU U €€ coeauHenuil. [lomyuenne u
MPUMEHEHUE MEJIU U €€ COSTMHEHUI.

[Muuk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeneHue
UHKA U €r0 COeIUHEHUMH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEUIECTB M HX MPEBPALICHUN:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJIe, HM3y4YeHUE KOJUIeKIUMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HICIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE IIMHKA M ejle3a C PacTBOpaMH KHUCIOT U
nieI04ued, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aUMOJEHUCTBUE THUAPOKCUIOB aTIOMUHHUS M IMHKA C
pacTBOpaMM KHUCJIOT W IIEIOYEH, pElICeHHE SKCIEPUMEHTAJIbHbBIX 3a/a4 M0 TeMaM
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUIN,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xuMum B o0ecrieueHu yCTOMYMBOTO pa3BUTHS ueoBeuecTBa. [lonsaTue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUH HAyYHOTO HCCIEeI0BaHUSI.
HayuHble IpuHLIKIBI OpraHU3alui XUMUYECKOr0o IPOU3BOACTBA. [IpomblinieHHbIE
CIIOCOOBI MOYYEHUSI BaKHEHUIITUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKA,
CEpPHOM KHCJIOTHI, MeTaHoJa). [IpoMBITIIIEHHBIE CITOCOOBI MOJYYEHUS METAUIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYXKAlOLIEH Cpelbl U €ro MOCJEICTBUS.
Ponb xuMuu B 06ecriedeHnH SHEPTeTUUECKONW O€30MaCHOCTH.

Xumuss ¥ 3J0pOBbE 4eloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUU B pa3BUTHUU MEIUIIMHBI.



XuMHS TUIIA: OCHOBHBIC KOMIIOHEHTHI, MUIIEBbIC 100aBKH. Poib XumMum B
oOecIeYeHn  MUIIEeBO 0€3011aCHOCTH.

Kocmernueckue u mnapdromepHbie cpeiactBa. beitoBas xumus. [IpaBuna
0€301acHOT0 HCIIOJIb30BaHUSl MPENaparoB OBITOBOM XHUMHUU B IIOBCEIHEBHOMN
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHUIINE CTPOUTENIbHbIE MaTEepUaibl (ILIEMEHT,
0eToH).

XuMus B CENIbCKOM X03sicTBe. OpraHn4yecKkre 1 MUHEpaIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMHKa.
Marepuansl it 351eKTpoHUKHA. HaHOTeXHOIOT M.

PacuétHrle 3amaun.

Pacuérel: Macchl BellecTBa WM O0ObEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUMU, €CIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuM, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE PACTBOpPA C OINPEICIEHHON
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJHM W MOJISPHOMU
KOHIICHTPAIIMM BEIIECTBA B PAacTBOpPE, JIOJM BBIXOJA MPOJYKTAa PEAKIUH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanuzanuss ~ MeXOpeAMETHBIX  CBs3€H TNpU  H3YyYeHHM OOled u
HEOpraHnveckor xuMuu B 11 Kilacce oCyIECTBISIETCS YE€pEe3 MCIOJIb30BAHUE KAK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, IPUHATHIX B OTAEIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOPHS, 3aKOH, aHAJIM3, CHHTE3, KJIACCH(pHUKAIUA, IMePUOIUIHOCT, HAOIIOICHHE,
HM3MEpPEHUE, SKCIIEPUMEHT, MO/IEJb, MOJICIMPOBAHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, DOJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUA YPOBEHb,
BEILIECTBO, TEJNO, O0BEM, arperaTHOE COCTOSIHME BEIIECTBA, HACAIbHBIN Tas3,
bu3nYecKre BEIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: KieTka, opraHus3M, dKOCHCTeMa, onocdepa, MeTaboIHM3M, MaKpO-
1 MHUKPODJIEMEHTHI, OCIJIKH, JKHPBI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U MOTOK SYHEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBRO,
pPECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbLCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIIJIEHHOCTD,
dbapMmaiieBTHUECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npernaparoB, MPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
MMPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'HH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHUM A [TIPOI' PAMMBI 110 XUMUWN
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM C CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMHUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHNUIO; HAIMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTAaThl OCBOCHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbBITA IO3HABATENLHON M TMPAKTUYECKON JIEeITEIbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIMUHOCTHBIE pE3yJIbTATBl OCBOEHUS TMpeaMeTa «XUMHUS»  OTPaAXKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIBHOM M MPAKTUUECKON JAEeSTEILHOCTH
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHOU NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SA3aHHOCTEM,
YBQ)XXEHHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM HEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUS K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIBHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  JIKCIEPUMEHTAJIbHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTUKOB;



MHTEpeca M [O3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUU U TOCIEIYHOLIEM
aHanm3e WH(POPMAIUU O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIIMH, CBI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 370poBOoro u Oe3omacHoro oOpas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBuil 0e30MacHOro OOpalieHus C BellecTBaMu B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWI HHJMBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIlUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS MOCTEACTBUN U HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7a4
COLIMAIbHOM HAIIPaBIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YKCJie HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAaHUU 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpoQeccuu U pean3alii COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KM3HH HA 3E€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE PUPOJAHON U COILIMATBHOU CPEAbL;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUN XUMUU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIUMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANTPUHUMAEMBIX JCUCTBUI U MIPEIOTBPALIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XMMHUM KaK HayKd, OCO3HaHHS €€ poJud B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUU IE€JIOCTHOTO
NpeACTaBICHUs] 00 OKPYKalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHHCTUYECKOM HAMNpPABICHHOCTH W BAaXXHOM pOJH B
CO3JJaHUM HOBOM 0a3pl MaTepUaIbHON KyJIbTYpbl, B PELICHUH TJI00ATBHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€301acCHOCTH, B Pa3BUTUHM MEAMIIMHBI, 00eCTeueHnn
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUA CYIIHOCTA METOJ0B
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJiy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETr0 MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C 1EJIbI0 MOJYyYECHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYaIOLIUXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(PHKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4Hblid (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeIOBaHIE, HAOIIOICHNE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHbIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
TPaMOTHOCTH U COIMAILHOW KOMITETEHITUN 00YyYarOIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4YCOHBIC
JICUCTBHUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABaTEJIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJSTUBHBIMU
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmNpeAcisaTh LENH JEATEIbHOCTH, 3ajaBas IlapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPHU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIONINE TIOHSITHS ISl OOBSICHEHUS OTJEIBHBIX ()aKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUHU JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIN;

yCTaHaBJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JEIYKTUBHbBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMyJsia, ypaBHECHHE XHMHYCCKOU



peakiuu — MpU pPEHICHUU Y4eOHBIX MO3HABATENILHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHA.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKuunii;

(bOopMyIUpPOBATH LIEJIN U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUJITAHUPOBAHUS M MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 3a XOJAO0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
JESATENHbHOCTH, TMPOSIBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IUYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COAEpP’KaHUsA, CIPaBOYHBIE MOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIUM, HEOOXOAUMOW JUISI BBIMOJHEHHS Y4YEOHBIX 3ajad
OTIPEICNIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeACTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: NpUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCIIO0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTTAAHOCTH.

KoMMyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uajaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UJIeH, ((OPMYIUPOBATH CBOH MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C NpPE3EHTAlMENl pe3yJbTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajanu3aluu y4eOHOTO MpoeKTa, u (GOPMYIHPOBATH BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEATEeIIbHOCTh, Ompenesas e€ IMeau W 3aJa4d, KOHTPOJHUPOBATH M IO MEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACUCTBUI MpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIENOBATEeIIbCKUX 3a7ad, BBIOMpaTh Haumbolee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIEC pe3ybTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHHs BKIIOYAIOT CrelupuYecKue
JU1sl yaeOHOro npeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIOCOOBI ICUCTBUM
M0 OCBOCHUIO, MHTEPIPETALMA U TPEOoOpPa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3TUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C XUMHUen. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3yYCHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHHUH OPraHUYSCKOM
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECTICYCHUH YCTONYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPIETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3/IaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PalMOHAIIBHOTO
PUPOOTOIL30BaHUsI, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAraloIINe MOHATHUSI — XUMUUYECKUN DJIEMEHT, aTOM, SIIPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToOMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeleT, GyHKIIMOHATbHAs
TpyIa, paadkal, CTPYKTypHbIE (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIE), M30MEpUsl CTPYKTypHasT M TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KHCJIOPOJI- M a30TCOJAEpPKAINEe OPraHUYECKUE COEIUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUU, 3aKOHbI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalleHUs] DHEPIHUM TPH XUMUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAallhe B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYCCKHUX SIBICHHUM; MPEICTABICHUS
0 MEXaHW3MaX XHWMHUYECKHX PEaKIUH, TePMOJAMHAMHYECCKUX W KHHETUYCCKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BJIUSHUW aTOMOB M T'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbId ) dekTsl, opueHTaHThl | 1 1l pona);
(bakTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJYYEHUH U O€30MacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESATEIbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIIA, TepepabOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BAaTh XUMUYECKYI0O CUMBOJIUKY JIJII COCTaBIIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB,;

COCTaBIIATh YPABHEHUS XMMHYECKUX PEAKIUA U PACKPHIBATH WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA;,



M3TrOTaBJIUBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEIIECTB JIJIsl WIUTIOCTPALUU
WX XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTAHABJIMBATH MPUHAIJICKHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAcIIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUM, JJaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
Homenknatype (IUPAC) u mpuBOAWTh TpUBHAILHBIC HA3BAaHUS IS OTICITHHBIX
NpeACTAaBUTENIE OPraHUYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJ, TJUILEPHUH,
ATWICHTJINKONb, (eHOoN, (QopMambIeTul, aneTaabJeTu/l, aleToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAS, TAJIbMUTHHOBAST KUCIIOTHI,
TJIMLMH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U30IMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yMEHHUS ONPEAENsATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUSX (KOBAJIGHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHATH TOJOKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiiepoBa /st 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMEHOB,
QJIKWHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJbJECTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3()DUPOB, KUPOB, HUTPOCOSTUHEHUN U
AMUHOB, AMHHOKHUCIJIOT, O€NKOB, yTJIeBOAOB (MOHO-, JM- U TOJHUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBS3M (G- U M-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbsi (HE(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI €ro mMepepadOTKH W
MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-HAayYHBIX
MeTOJlaX MO3HaHUS — HAOJIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIICPUMEHTE
(peambHOM M MBICTICHHOM) U YMEHUS IPUMEHSTH 9TH 3HAHUS,

chOpMHUPOBAHHOCTh yMEHUS IPUMEHSTh OCHOBHBIC orepanuu
MBICIIUTENILHON JIESTEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATH3alINIO, BBISBICHUE NMPUYMHHO-CJICICTBEHHBIX CBS3EH — JJIA U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUU C
MOHATUSAMHM U TIPEJCTABICHUSIMUA JPYTUX €CTECTBCHHO-HAYYHBIX MPEIMETOB JIJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTe€pUabHOTO €IUHCTBA MHUpPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMH C HCIOIb30BaHUEM (PHU3HMYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEIIECTBA C KOJHUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
(GbopMyIIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJIOTMYECKOW  O€30MacHOCTHM  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTA YEJOBEKa, CBA3AHHOM C IMepepadoTKOU
BEIIIECTB, UCIIOJIb30BaTh MOJYUYCHHBIC 3HAHUS JIJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOIUTH
XUMUYECKUN DSKCIIEPUMEHT (MOJIyYeHHEe W M3YYE€HHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIWYHBIX KIJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAMU U JIaOOpaTOpHBIM O00OpYIOBaHUEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJII01aTh MpaBUiIa SKOJOTHYECKH 11€J1eCO00pa3HOTO MOBEICHHUS B OBITY H
TPYJAOBOM JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOILIEH
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >XUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAas cMbICH TTokazarteis [1JIK;

aHAIM3UPOBATH 11€71eCO00Pa3HOCTh MPUMEHEHHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNIHBIX UCTOYHUKAX (Hay4YHasl U y4eOHO-HAydHAS
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, uTEpHET U Npyrue), KpUTUYECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIECYEHUU YCTONYMBOIO
pa3BUTHA, B PEHICHUU MNPOOJEM SKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIULIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOMOJIATalIINE MOHATUS — XHUMUYECKHI DIIEMEHT, aTOM, SApO aToMa,
U30TOIIBI, JICKTPOHHAS 000JI0UKA aToMa, S-, P-, d-aToMHBIE OpOUTAIIN, OCHOBHOE U
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBaJieHTHAs, MOHHAsA, METaJIMYeCcKas, BOJOPOIHAs),
KpUCTAJNIMYECKAs] PpEIIETKA, XHUMHUYECKash peaklus, pacTBOP, 3JIEKTPOIUTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKINHU, CKOPOCTh XUMHUYECKON PEAKIINHU, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKOW HUCCOIUAINU, TEPHUOTUYSCKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIIME B OCHOBE IIOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SBJICHHUW;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIEHUS O MEXaHW3MAX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XUMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(dakToJIOTHYECKHE CBEICHHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U 0OE30MacHOM
MCIOJIb30BAaHUU BAXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUMNAX  XUMHYECKOTO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IpHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUUYECKYI) CHUMBOJIMKY JJIs
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTICIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKOW CBSI3M W THUIA KPUCTAUIMYECKONM pPEmETKU, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOM CBA3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUH 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymollux BEIIEeCTB, TEIUIOBOMY 3(DQPeKTy peakiuuu, U3MEHEHHUIO
CTENEHEeW OKHUCJICHUsI HJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSITEIIPHO BRIOMPATh OCHOBAHMS U KPUTEPHH TS Kilaccupukanum
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOJIMYECKOro 3akoHa /.
W. MenpeneeBa u J1eMOHCTPUPOBATH €0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB ¥ HMOHOB XHMHYECKHX 3JJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHUOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSHHUS aTOMay;
OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMU: XapakTepu3oBaTh (OMHCHIBaTH)  OOIIKE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T€HETHYECKOW CBSI3M MEXJy HEOPTraHMYECKUMHU BEIIECTBAMHU C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh YMEHHUS PACKpbIBaTh  CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OajiaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe r’uIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUSI OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS XMMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKUE pPEaKIIHH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUs] CEPHOW KHUCIOThI, aMMHUAKa,
oOIue HaydHbIE TMPUHINNBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0Nb3A;

c(OPMHPOBAHHOCTh BIIAJICHUA CUCTEMOM 3HAHMK O METOAAX HAYYHOIrO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOIEHWe, HW3MEPEHHE, MOJCINPOBAHNE,
HKCIIEPUMEHT (pEeaJIbHbIN U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
IPAKTUYECKOH JESITEIIbHOCTU YEJIOBEKA U B IIOBCEHEBHOM KU3HMU;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHUS TNPOBOAUTH PACUETHl: C HCIOJIH30BAHUEM
MOHSATUM «MacCoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUs;
Macchl BEUIECTBA WM 00BEMA rasa 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEIMEHBIO AMCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIECTBA)
IPOIYKTa PEAKUUH, €CJIM OJHO M3 UCXOJHBIX BELIECTB JAAHO B BHJE PACTBOpA C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYyKTa peakiuu; OOBEMHBIX OTHOIICHHIM
ra3os;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSTENbHO IUIAHUPOBATH U TMPOBOAMTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOT'O COCTaBA HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, H3YyYEHUE BIUSHUS
pa3nuMYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIUu, peIIeHHe
HKCIIEPUMEHTAJbHBIX 3adad no Temam «Metamey u  «Hemeramns»y) ¢
coOJII0IeHHEM TIpaBHII O€30MacHOro oOpallieHus: ¢ BEeIleCTBaMH U JabOpaTOpPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh I€ldb HCCJIENOBAaHUS, TMPEJCTABIATh B
paznuyHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOII0/IaTh MpaBuUia MOJIb30BAHUS XUMUYECKOU
nocy/Iol u 1abopaTopHbIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBHM C WHCTPYKIMSIMHA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKHUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATEBHOCTH B ILIEISAX COXPAHEHUS] CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl M JOCTHMKEHUA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JICMCTBUSL HA JKUBBIC OPraHW3MBbl OMPEICIEHHBIX HEOPTAaHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHANIPABICHHBIA TMOUCK
XUMHUYECKON MH(GOpMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMHUYECKYI0 MH(pOpMaImio, mepepadbarpiBath €€ M UCIOJIB30BAThH
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1aueii.
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3.2 keToHbl. KapOoHoBbIe KHUCIOTHI. ClIOKHBIE 21 1 https://m.eds00.ru/O2NWGJZU2

a¢upsl. Kupbr



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 VrneBomsl 9 1 https://m.edsoo0.ru/962BYGF10

Wroro no pazneny 41

Pasnea 4. A3orcogepikanue opraHu4ecKue coeJUHeHHs
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 12 1 2 https://m.edsoo.ru/K8B3H5PS1

Hroro no pazneny 12

Pa3znen 5. BbicokomoJieKyJISIpHbIE COeTUHEHUSA

5.1 BbICOKOMONEKYISPHBIE COEUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 0


https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KITACC

KoaunuecTBo yacon
HaumeHoBaHue pa3/iejioB U TeM JaekTpoHHbIe (LM (pPOBbHIE)

Ne n/mn Konrpoabnbie IIpakTuyeckne

NpoOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsbI padoTsbI
Pa3pnen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue aroma. Ilepuonnyeckuit
I1
11 JANOH M L epHOTHCCKA CHCTeMa 9 https://m.edso00.ru/R39EAGJPC
XHMHUYECKUX djieMeHToB /1. 1.
MenneneeBa
.M
1.2 Crpoenue ewectsa. Muoroobpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XuMUYecKHe peakiuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro mo pazneny 39
Pasnea 2. Heopranunueckasi Xumust
2.1 Hewmerannst 31 1 3 https://m.edso0.ru/9NCC2YQRJ
2.2 Merannbl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
M . X
3.1 CTOABT TOSHAHIA B XHNMIH. AHMIH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOT'PAMME


https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTHyeckue
padoThI

JlaTa

U3y4eHHs

JyieKTpOHHbIe HM(pPoBbHIE
o0pa3oBaTe/bHbIE Pecypchl

[Ipeamer u 3HaueHUE
OPraHUYEeCKON XUMHH,
MpeJICTaBICHHE O MHOT000pa3nuu
OPraHUYECKUX COCTUHEHUHN

https://m.edsoo.ru/48G4H34K4

DIIEKTPOHHOE CTPOCHHUE aTOMa
yriepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSTHHUS).
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoja

XumMmuueckas CBSI3b B
OPTraHUYECKUX COCITMHEHUSIX.
MexaHu3Mbl 00pa30BaHM
KOBAJIEHTHOH CBSA3HU, CIIOCOOBI
pas3pbiBa CBS3€i

https://m.edsoo.ru/ODI6T8LIR

https://m.edso00.ru/C42CCDY5S

Teopust cTpoeHUs OpraHUYECKUX
coenunenuit A. M. byrneposa

Bunel uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS.
DneKkTpoHHBIC 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COECIUHEHUN

IIpencraBnenue o

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIaCCU(UKAIIIU U
CHUCTeMaTHUYeCKas HOMEHKJIATypa
(IUPAC) oprann4eckux BEIECTB

Knaccudukanus peakiuii B
OpraHUYECKON XUMUU
CucremMarusanus 1 0000IIeHNE
3HAHUH 110 TEME

https://m.edsoo.ru/M5DJY MP9M

https://m.edso0.ru/SKOA3EB67

10

11

12

13

AJKaHbI: TOMOJIOTUYECKUH PsI,
obmras popmyia, HOMEHKIATypa
U U30MepHus, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusnueckie 1 XUMUYECKUE
CBOMCTBA aJIKAaHOB

HaxosxieHne ankaHoB B
npupojie. CriocoObl MoyueHus: u
MIPUMEHEHNE aTKaHOB

[{uxnoankansl: obmas hopmyra,
HOMEHKJIATypa U U30MEpPHs,
0COOCHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOMCTB, CITIOCOOBI
MOJIYYCHHUS U IPUMCHEHUE

Pemienune pacy€THbIX 3a71a4 Ha
orpezieNieHue MOJIEKYIAPHOM
(hopMyJIBI OPraHUYECKOTO
BEIIECTBA [10 MACCOBBIM OJIIM
aTOMOB 3JICMCHTOB, BXOAIIUX B
ero cocraB. CucremMaTru3auus u
0000111eHNE 3HAHNH 10 TEME

https://m.edsoo.ru/SHWFWZ174

https://m.edso00.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso00.ru/Q4B590Q1A

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

16

17

18

AJIKEHBI: TOMOJIOTHYECKHUH PSJI,
oOmas ¢popmysa, HOMEHKIIATYpa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
Mosiekyn. CTpyKTypHas U Luc-
TpaHC-U30MEPHS ATTKEHOB

PU3NYeCKUE U XUMUYECKHE
CBOMCTBa ankeHOB. [IpaBuio
MapkoBHHKOBA

CnocoOsl mosty4eHus u
MPUMEHEHNE aTKEHOB

[Tpaktrueckas padota Ne 1 mo
teme "llonyyenue sTuiieHa u
M3y4YEHUE €ro CBOMCTB"

Pemenune pacy€THpIX 3a1a4 Ha
OIIpEeJIETICHUE MOJIEKYJIIPHOMN
(bOopMyJIBI OPraHUYECKOTO
BEILIECTBA

https://m.edso0.ru/NCGOE2KO0J

https://m.edso00.ru/6XZHRIRTW

https://m.edsoo.ru/YS8ODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaIueHbI: CONPSHKEHHBIE,
W30JMPOBAHHBIE,
KyMynupoBaHHble. OcCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHHUS

https://m.edsoo.ru/EKDS1U5UV

20

XHUMHUYECKUE CBONCTBA
COIIPSKEHHBIX JUEHOB

https://m.edso0.ru/M356GLRBE

21

22

CniocoOsl nosty4eHus u
MIPUMEHEHUE alIKaIuECHOB

AJIKVMHBI: TOMOJIOTUYECKUH P,
oOmras popmyna, HOMEHKIIATYpa,

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

23

24

JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYeCcKHe CBOMCTBA
XVMMHYECKUE CBOWCTBA AJIKUHOB
KauecTBeHHbIE peakiuy Ha
TPOMHYIO CBS3b

https://m.edsoo.ru/MQ7AQ03SUC

https://m.edsoo.ru/45UN142UY

25

26

27

CniocoOsl mosty4eHus u
MPUMEHEHUE ATKUHOB
Pemenue 3amau: pac4€rsl o
YPaBHEHUIO XUMUYECKOU
peakImu

Cucremaruzanus 1 00001IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/19DNOP1N8

28

29

30

31

32

ApEHBI: TOMOJIOTHYECKUH Psif,

obmras popmyia, HOMEHKIATYpa.

DIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 0eH30J1a U TOIyoJ1a, UX
¢duznyeckue cBoicTBa

XUMHYECKUE CBOMCTBA APEHOB:
peaKIu 3aMeIeHus
XUMHYECKUE CBOMCTBA APEHOB:
peaklMy MPUCOEANHEHUS,
OKHCJIEHHE TOMOJIOI'OB OEH30J1a
OCcO0EHHOCTH XMMUYECKUX
CBOMCTB CTHpOJIA

Pemenune pacy€THpIx 3a1a4 Ha
ompeIeTICHUE MOJICKYJISIPHOMN

https://m.edsoo.ru/MVNGDLBK5D

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

33

34

(bOopMyJIIBI OPraHNIECKOTO
BEILlECTBA

CrniocoOslI nosty4eHus u
NPUMEHEHHE apCHOB
I'eneTnaeckas CBA3b MCKOY
Ppa3IMYHbBIMHU KJIaCCaMU
YTJIEBOJJOPO/IOB

https://m.edsoo.ru/2VKLXNJZ4

https://m.edso00.ru/AX70M5T7F

35

Pacuérsl o ypaBHEeHUsAM
XUMHYECKUX PEAKIUM.
CucreMatu3anus u 00001IeHnE
3HAHUH 110 TEME

https://m.eds00.ru/9VBZTY4PI

36

37

38

39

40

41

IIpuponusii ras. [lomytHbie
HEe(TSHbIE ra3bl

KaMeHHbII yroyib 1 TPOTYKThI
ero nepepaboTKH

Hedts 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH

I'eneTnueckas CBA3b MEXAY
Pa3IUYHBIMU KJlaccaMu
YTJIEBOJIOPOIOB
["anoreHonpou3BoaHbIC
YTJIEBOJOPOAOB: 3JIEKTPOHHOE
CTPOCHHUE; PEAKIINH 3aMEIECHUS
rajoreHa

JleiicTBue 1Ienouei Ha

rajoreHIpou3BOAHbIE.
BzaumoaerictBue

https://m.edsoo0.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

https://m.eds00.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTOQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

42

43

JIUTAIOTCHAIKAHOB C MArHUEM H
UHKOM

Cucremaru3zanus u 00001IeHIE
3HaHUU 1O pa3ieny
"VYranesonopozs!"

KonrponbHas pabora o reme
"VYrieBomopoibr"

https://m.edsoo.ru/6XBYFOLLD

https://m.edsoo.ru/EJHI90TT50

44

45

46

47

48

Hpez[eanLIe OJHOATOMHBIC
CIIMPTHI: TOMOJIOTUYECKUU pAaa,
oOmras popmyna, cTpoeHHe
MOJIEKYJI, U30MEPHS,
HOMEHKJIATYpa, KJIaCCU(HKAIINS,
(du3nYecKue CBOMCTBRA

XUMHYECKHE CBOMCTBA
MPEACIbHBIX OJJTHOATOMHBIX
CIIUPTOB

CriocoObl nosryueHust u
MPUMCHCHHUEC OAHOATOMHBIX
CIIUPTOB

ITpocTthie auphl: HOMEHKIATYpa
U U30MepHsi, 0COOCHHOCTH
(OU3HYECKUX U XUMHUYECKHUX
CBOMCTB

MHOT0aTOMHBIE CITUPTHI:
STUJICHTIIUKOJIb U TJIULEPUH, UX
buznyecKnue 1 XUMUIECKHE
CBOICTBa

https://m.edsoo.ru/I9NSKPMLB

https://m.edsoo.ru/\VHOGFCVLZ

https://m.edso0.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG5AX

49

CriocoObl nostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

50

o1

NPUMEHEHNE MHOT0aTOMHBIX
CIIUPTOB

@DeHOII: CTPOEHUE MOJIEKYJIBI,
(bu3rYecKue CBOMCTRA.
TokcuuHoCTh (heHoMa

XuMuyeckue cBoiicTBa (heHona

https://m.edso0.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

53

54

55

56

S7

58

CriocoObl nostyueHust u
npuMeHeHue GpeHona

[TpakTrueckas padota Ne 2.
Pemmenue sxcriepiMeHTaIbHBIX
3aaa4 no teme "CrnupThl U
¢benonsr"

CucreMarusanus 1 00001meHne
3HAHUH 10 TEME

Anbaeruibl ¥ KETOHBI:
AIIEKTPOHHOE CTPOECHUE
KapOOHUJIBHOMN TPYIIIbI;
TOMOJIOTHYECKHE PsI/IbI, 001Ias
dbopmyna, u3oMepus 1
HOMEHKJIaTypa

Anbaeruibpl ¥ KETOHBI:
(du3nYEeCKrEe CBOWMCTBA; PEAKIIUN
MPUCOEAUHEHUS

Peakuuu oxucienus u
KaueCTBEHHbBIC PEaKLUU
aJbJACTUIOB U KETOHOB

Crioco0bI nostyueHust
AJIbACTU 0B 1 KETOHOB

https://m.edsoo.ru/60BO9BO0AKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edso00.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

https://m.edso0.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

60

61

62

63

64

65

66

OnHOOCHOBHBIE TIPE/IETbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYJI

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
duznyeckue cBocTBa

XUMHYECKHE CBOMCTBA
Hpe)ICJIBHI)IX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOWCTB
MYpPaBbUHOUN KHCJIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHUCIIOT

OCOOCHHOCTH CBOMCTB:
HENPEICITbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
JTIMKapOOHOBBIX,
THUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTENN BBICIIUX
KapOOHOBBIX KUCIIOT

ITonsiTHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT

CrniocoOsl nosty4eHus u
npUMEHEeHHEe KapOOHOBBIX
KHCJIOT

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKHM psiJl, oO1as
dbopmyna, u3oMepus u

https://m.edso0.ru/SAG3MM12R

https://m.edso00.ru/88RK8HSL4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWR52

https://m.edso0.ru/ZY83U872I

https://m.edsoo0.ru/4AC5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

67

HOMEHKJIaTypa

dusnyeckre 1 XUMHUUECKHE
cBoiicTBa 3(hupoB

https://m.edsoo.ru/TCIGEW2K6

68

69

70

71

72

Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaxkiuu, Ha ONpeesIeHue
MOJIEKYJISIPHOI pOpMYJIBI
OpPraHNYECKOro BEIeCTBa
[Tpaktuueckas padora Ne 3.
Pemenue skcriepuMeHTAIBHBIX
3a1a4 o teme "KapOoHoBbIe
KUCIIOTHI. CrioxHbIE dpupbr"”

Kupst: ctpoenue, pusndeckue u
XMMHYECKHUE CBOMCTBA
(rumponus)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COZIepXKaIINX OCTaTKU
HETpPEACNIbHBIX JKUPHBIX KUCIIOT.
Kups! B mpupone

Mpli1a Kak COJTM BBICIIUX
KapOOHOBBIX KUCIIOT, HX
Mmorotee aeiicteue. [lonsitue o
CUHTETUYECKUX MOIOIIUX
cpeactax (CMC)

https://m.edso00.ru/K5120Q00HVD

https://m.eds00.ru/OGEJG1760Q

https://m.edso00.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE7?

73

['eneTHueckast CBS3b
YTJIEBOJOPOIOB U
KHCIIOPOCOICPKALITIX
OpTraHU4Y€CKUX BCIICCTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

75

76

77

Pacué€tsl o ypaBHEHUSIM
XMMHUYECKHUX PEAKLUU

Cucremaruzanus 1 0000IIeHne
3HAHUM IT0 TEME

OO01as xapakTepuCcTHKa
YIJIEBOIOB M KilacCHpUKanus
YTJIEBOJIOB (MOHO-, TU- U
MOJINCAaXapHIbl)
Monocaxapuabl: pusnuecKue
CBOWCTBA U HAXOXJECHUE B
npupoe

https://m.edsoo.ru/LZ5VLL2BX

https://m.edso0.ru/S8WM8F7D7

https://m.eds00.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

79

80

81

82

[IpuMeHeHue IroKo3sl, €€
3HAUEHUE B J)KU3HEIEATEIbHOCTU
opraHusma

Hucaxapunpl: caxaposa,
MaJIbTO3a U JaKTO03a.
Haxoxnenue B npupoje u
MIPUMEHEHHUE JUCaXapuJIOB

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJI, (PU3UIECKUE U
XHMMHYECKHE CBOMCTBA,
MIpUMEHEHNE

[Tonsite 00 NCKYCCTBEHHBIX
BOJIOKHAX

Pewienne pacueTHbIX 3a1a4 HA
OIIPEECIICHUE 0JIA BBIXOAA
IIPOAYKTA PEAKIUHU OT
TEOPETUYECKH BO3MOXKHOTO

https://m.edso00.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

https://m.edsoo.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

84

85

86

87

88

89

90

Cucremaruzanys U 00001eHne
3HaHUH 10 pa3jeny

KonTponbhas pabota no teme
"Kucnoponconepxanue
OpraHWYeCcKHUe coequHEeHus"
AMUHBI: K1accudukarys,
CTPOCHHE MOJIEKYI, 00IIast
dbopmyna, u3oMepwsl,
HOMEHKJIaTypa U pU3NYeCcKue
CBOMCTBaA

XUMHUYECKUE CBOMCTBA
amnpaTHIECKUX aMUHOB

AHUWJIVH: CTPOCHHE aHWIINHA,
0COOEHHOCTU XUMHUYECKUX
CBOWCTB aHWJINHA

CnocoOsl mosty4eHus u
MpUMEHEHNEe anu(aTuIecKux
aMUHOB

AMHWHOKHUCIIOTHI: HOMEHKJIATypa
U u3oMepusi, pu3ndecKue
cBoiicTBa. OTIENbHBIC
MPEJICTAaBUTENN 0l-aMUHOKUCIIOT

XHUMHUYeCcKre CBOMCTBA
aMHHOKHUCJIOT, X
OMOJIOrMYECKOE 3HAUECHHUE
amuHokucioT. CuHTE3 U
TUAPOJIN3 IIENTUI0B

https://m.edsoo.ru/YTA71S0GH

https://m.edsoo.ru/40ZT3216M

https://m.eds00.ru/64T9T10ZV

https://m.edso0.ru/MYC4DL1GD

https://m.edso0.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo.ru/RQIQFGFVC

https://m.edsoo.ru/16QZ981XZ

91

benku kak npupoaHbIe

https://m.edsoo.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

92

MOJIUMEPBI; CTPYKTYPBI OEJIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

https://m.edso0.ru/67MDSJICA

93

A3soTconeprxamue
TeTEPOLMKINYECKUE
coennHenus. HykienHoBsie
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas pojb

https://m.edso00.ru/6 A9U8JK1G

94

95

96

97

[IpakTuyeckas padota Ne 4.
Pemenue skcriepuMeHTATLHBIX
3a7a4 0 TeME
"A3oTcoaepkaiiue
OpPraHUYEeCKHE COCTUHEHUA"

[TpakTuueckas padora Ne 5.
Pemenune skcriepuMeHTaTBHBIX
3amay o treMe ""PacrosHaBanue
OpTraHUYECKUX COCTMHCHUI"

KonTponbhas paboTa mo Teme
"A3oTcoaepkaiiue
OpraHuYecKue coequHeHus"

OCHOBHBIE TTIOHSTHS XUMHHI
BBICOKOMOJICKYJIAPHBIX
COCI[I/IHGHI/Iﬁ H MCTOABI UX
CHUHTC3a —II0JIMMEpHU3alna 1
MOJIMKOHACHCAa U

https://m.edso0.ru/NC46Z2YR7

https://m.edsoo.ru/4GSLO35TE

https://m.edso00.ru/R6906G80U

https://m.edso00.ru/7SVQS1I0N

98

99

IImactmaccel. YTuauzanusa u
nepepaboTka IIacTuka

DJ1acTOMEpbI: HATYypaATbHBIN
CUHTEeTHYECKUE KayuyKku. Pe3uHa

https://m.edsoo.ru/1IU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.

100 1 https://m.edsoo.ru/DQOJRVK4H

HOJ'II/IMepLI CrienuaJibHOI'O
Ha3HA4YCHUs

[Tpaktuueckas padora Ne 6.
Pemenne skcriepuMeHTaIbHBIX

101
3a1a4 1o teme "Pacmo3naBanue

1 1 https://m.edsoo.ru/Y1QQLRSOP

IJIaCTMAacC U BOJIOKOH"

O00011eHNe U CUCTEMATU3 AL
W3YYCHHOTO MaTepHuaa o TeMe

102,
BBICOKOMOJ'ICKy.]IHp HBIC

1 https://m.edso0.ru/REGCOZS45

coequueHus"

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 102 3 0



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KITACC

Ne

n/n

KoaudecTBO 4acoB

Tema ypoka KonTtpoJbHble
Bcero
padoThI

Atom. CocTaB aTOMHBIX sIJIEp.
XuMH4ecKkuu dneMeHT. M30Torn!

CTpoeHue AIIEKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YK CJia

Knaccudukanus xuMuaeckux
3JIEMEHTOB (S-, p-, d-, f-a1eMeHTHhI)

Pacnpenenenue 31eKTpOHOB IO
ATOMHBIM OpPOHTAIIAM

DJeKTpOHHBIE KOH(PUTYpaIu
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30YKIEHHOM COCTOSTHUH

DJeKTpOHHBIE KOHPUTypaIuu
MOHOB. DJIEKTPOOTPULIATENIBHOCTD

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XHUMHUYECKUX 351eMeHTOB /[l. 1.
Menneneena, CBSI3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB XUMHUYECKHX IIIEMEHTOB
1 00pa3yeMbIX UMHU TPOCTHIX U
CJIOXHBIX BEIIECTB TI0 TPYIIIaM U

IIpakTHyeckue
padoThI

Jara
H3ydeHusl

JIeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIe pecypchl

https://m.edsoo.ru/NOPBJ3G7J

https://m.edsoo.ru/9SMTBPF8U5

https://m.edso0.ru/MDGLT301C

https://m.edsoo.ru/HN5VJRET?2

https://m.edso0.ru/56M011PUG

https://m.edso0.ru/3ZORH4POQL

https://m.edsoo.ru/RRTS1FRBD

https://m.edso0.ru/M2BG8LQGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuo1am
Cucremaruzamys 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

11

12

13

14

15

16

Bunasl xumMuueckoul cBs3M.
MexaHu3mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsI3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUA

BanenTHOCTE U BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b
AIIEKTPOHHOM CTPYKTYPBI MOJIEKYII
C UX TEOMETPUYECKUM CTPOCHUEM

[IpeacraBineHuss 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTAB U
HOMEHKJIaTypa

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSL.
THUIbI KPUCTAINYECKUX PEIIETOK
U CBOMCTBA BEILECTB

ITousaTue o JAUCIICPCHBIX
CHUCTCMaAXx. HpCI[CTaBJ'IeHI/IC (V)
KOJUIOMHBIX paCTBOpax

HctuHHBIE paCTBOPHI:
HACBILICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruapatst

CnocoObI BeIpaKEHUS
KOHIICHTPAIIUH PACTBOPOB

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edso0.ru/40CASLVY3

https://m.edsoo.ru/8QWSNJIMIO0

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

19

20

Penrenue 3amau ¢
UCIIOJIb30BAHUEM ITOHATUHI
"MaccoBas 1011 paCTBOPEHHOTO 1

nn

BelecTra", "MossipHas
KOHIIEHTparus"
Knaccudukanus u HOMEHKIaTypa

HCOPTaHNYCCKUX BCIICCTB

Cucremaruzanys 1 00001eHne
3HAHWUH 110 TEME

KonrponbHas pabora mo remam
"CTpoeHnue aToma.
Ilepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
XHUMHYECKUX 351eMeHTOB /[I. .
Menneneesa", "Ctpoenue
BeniecTBa. MHOroo0Opasue
BemecTB"

https://m.edso0.ru/9YYGI9X6FN

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ

21

22

23

Knaccugukanus Xumuueckux

peaKkuuii B HEOPraHM4YEeCKOU U
OpPraHUYeCcKON XMMHHU. 3aKOH

COXPAHEHUs MacChl BEILIECTB; 1
3aKOH COXpaHEHHUS U

IpEeBpaIleHHs SHEPTHH TIPU

XUMHYECKHX PeaKLUsIX

TennoBsie 3¢ (HEKTHI XUMUYECKUX
peakuuii. TepmoxuMudeckue 1
ypaBHEHHUS

Brruncnenus no ypaBHeHUsIM
XMUMUYECKHUX peaKkuil u

https://m.edsoo.ru/ZOMZMS8REE

https://m.eds00.ru/9TSXHFMT4

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

24

25

TEPMOXUMHNYCCKUM YPABHCHUAM

CKOpOCTh XMMHUYECKOHN pEeaKIH,
€€ 3aBUCUMOCTb OT Pa3jIUYHbIX
daktopoB. Katanus u
KaTaJln3aToOPbl

I'omorenHEBIE U reTCPOTrCHHBIC
peakiuu

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

26

[Tpaktuueckas padora Ne 1 o
teme "BnusiHue pa3nnyHbix
($hakTOpOB Ha CKOPOCTH
XUMHUYECKON peakiun"

https://m.eds00.ru/NGQO5JTY7

27

28

29

30

31

OO6patumebie U HEOOpaTUMBbIE
peakuuy. XUMHUYECKOE
paBHOBECHUE

[Tpaktuueckas padora Ne 2 o
Teme "BiusHue pa3auyHbIX
(akTOpOB Ha MOJIOKEHHE
XUMHYECKOI0 paBHOBecHA"

DIIEeKTPOUTHYECKAs
nmuccoranusi. CHIIbHBIC U CITa0ble
aneKTponuThl. CTeneHb
JICCOIIMAIIIT

HNonHoe npousBeieHne BOIbI.
Cpena BOAHBIX paCTBOPOB.
Bonopoansrii mokazarens (pH)
pacTtBopa

I'maponus coneit. Peakuu,
MPOTEKAIOIIHE B PaCTBOPAX

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

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

https://m.edsoo.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

32

33

34

AIIEKTPOJIUTOB

[TpakTrueckast pabora Ne 3 o
TeMe "XHUMHUYEeCKUE peakliuy B
pacTBOpax ANEKTPOITUTOR"

OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIEC PEAKLIUH.
Baxknaeime oKuCINTENN U
BOCCTAaHOBHUTEIIN

MeTo 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOr0) OajaHca

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

36

DNEKTPOIN3 pacTBOPOB U
pacIuiaBoB BEUIECTB

Pemenne 3aaa4 pasIn4YHbIX TUIIOB

https://m.edsoo.ru/7UC0BIP3Q

https://m.edsoo.ru/MBRCJ2BHV

37

38

39

40

41

Pemenue 3aa4 Pa3INYHbIX TUIIOB

Cucremaruzanys u 00001ene
3HAHUH 110 TeMe "XHUMHUUIeCcKHe
peakuu"

KonTponbhas pabota no teme
"Xumuueckue peakuu'

[TonoxeHne HEMETaIOB B
Ilepuonnueckoi cucreme
XUMUYECKUX 3jieMeHTOoB [[. U.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus ux aromoB. dusnyeckue
CBOICTBAa HEMETAJIJIOB

ANOTpOIUS HEMETAIUIOB (Ha
npuMepe KUCIopo/ia, Cephl,
dbocdopa u yriaepoa)

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0OCUUKMF1

https://m.edsoo.ru/E120ZSNS2

https://m.edso00.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

43

44

45

46

47

Bognopona: nonyuenue,
¢du3nueckre 1 XUMUYECKHUE
cBorcTBa. ['uapuasl

I"ajmoreHsl: HaxOXXIIEHUE B
IpUpoze, CIOCOOB! MOTYUYEHHH,
(bU3HYEeCKUEe U XUMHICCKUE
CBOMCTBaA

I"anorenoBosiopoabl. Baxuenmue
KHCIIOPOJICOACPKAIITIE
COEIMHEHUS TaJOre€HOB
JlaGopaTopHbie U IPOMBITIICHHBIE
CIOCOObI OTYyYEHHS TaJOTEHOB.
[IpruMeHeHue raJsoreHoB U UxX
COECUHEHUN

[TpakTrueckas pabora Ne 4.
PeIHeHI/Ie 3KCH€pI/IMeHTaHLHBIX
3aga4 mno reMme "I"anoreHsr"”

Kucnopona: nabopatopusie u
IPOMBIIIJICHHBIE CIIOCOOBI
NOJy4YeHus1, PU3NUECKue u
XuMuyeckue cporcta. O30H.
[IpruMmeneHre Kucaopoia u 030Ha

https://m.edsoo.ru/EOAB3TJZ2

https://m.edso0.ru/8ESM200XI

https://m.edsoo.ru/FWWHG6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPYU202

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

48
49

50

51

OKcuibl U IEPOKCHUIBI
Pemenue 3a1au pa3iM4HBIX THIIOB

Cepa: Haxo0XJIeHUE B PUPOJIE,
CHOCOOBI OTyYeHHS, (PUINIECKUE
Y XMMUYECKHE CBOMCTBA

CepoBosopo1, CyabGUIbI

https://m.edsoo.ru/AMRVPMOQAI

https://m.edsoo.ru/Q8L50HZYY

https://m.edso00.ru/3JASFNOQOK

https://m.edsoo.ru/PMQO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

53

54

55

56

S7

58

59

60

Kucnopozaconepxariie
coenuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEpHON KHUCIIOTBI

[TpaxTuueckas padota Ne 5.
Pemmenune sxcriepuMeHTaTbHBIX
3aaa4 o teme "Cepa u eé
coenuHEeHUS"

A30T: Hax0XJAEHUE B IPUPO/IE,
CHocoObI OTy4YeHUs!, PU3NUYECKHUE
1 XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPUIBI

Kucnoponcoaepxamue
coenuHeHus azota. OCOOCHHOCTH
CBOMCTB a30THOM KUCIIOTHI

IIpumeHeHne a3ora u ero
coelMHeHUI. A30THbIE yA00peHus
docdop: HAXOkKAEHUE B IPUPO/IE,
CHOCOOBI OTy4YeHHS, PU3NIECKUE
Y XMMHYECKHUE CBOMCTBA.
®ocounst u pochun

Oxkcunst hocdopa,
docdopcoaepkamme KUCIOTHI.
Comu hochopHOit KUCTOTHI
[Tpumenenue dochopa u ero
coenuaeHnil. DochopHbIe
ynoopeHus

[TpakTuueckas padota Ne 6.
Pemenue sxcrepuMeHTaTbHBIX

https://m.edsoo.ru/8TN3SZ505

https://m.eds00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKQO7C4P

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

https://m.edso0.ru/PXZ01Z20QS0

https://m.eds00.ru/00ZT28DNQ

https://m.edso00.ru/99E3JYYTM

https://m.edsoo0.ru/97LCBY XY?2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3ama4 o Teme "A3ot u dpochop u
UX COeqUHEHU"

Yriiepo: HaXoXKJIeHUE B IIPUPOJIC,
AJUTOTPOTIHbIE MOAUDUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
buznyecKkue 1 XUMUIECKHEe
CBOMCTBA, MPUMEHEHHE
Oxkcup yrnepona(ll), oxenp

62 yraepona(lV), yrompHast Kuciora https://m.eds00.ru/6DLNT13TE
U €€ COJIN

63 Pemienue 3a1au pa3nuIHBIX TUIIOB https://m.eds00.ru/PQWKCINJIX
Kpemuuii: Haxox1eHUE B

64 HPHPOAE, CIOCOOBI IOy HCHHS, https://m.eds00.ru/R7FY3Y3BW
buznyecKrue 1 XUMUIECKHE
CBOICTBA

65 Oxena kpemins(IV), kpeminenas https://m.eds00.r/NTQOS329K
KHCJIOTa, CHIIMKATHI
IIpuMeHeHne KpeMHHUS U €T0

66 coenunenuii. CTekmno, ero https://m.edso0.ru/IXJ00600T
MOJTyYEHUE, BUJIBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 (uoTeMaTH3AIML H ObobmeHHe https://m.eds00.r/QCSGMOTFS
3HaHui 1Mo Teme "Hemerammsr"

69 Kontponpias pabora no Teme https://m.edsoo.ru/VPSTFCAFI
"HemeTamaer"
AHanu3 pe3yibTaToB

70 KOHTPOJIBHOHM pa0OThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONS5J7
omunboK

71 [TosioskeHME METAIIIOB B https://m.edsoo.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

73

74

[Tepuoanueckoil cucteme
XUMHUYECKHX IJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

OO6mue ¢puznueckre CBOMCTBA
MeTaisoB. [IpumMeHeHne MeTanios 1
B OBITY M TEXHUKE

Cnnasel MmetamioB. Kopposust
METaIIOB

Pemenne 3aa4d pa3nu4HbIX TUIIOB 1

https://m.edso0.ru/ICNOR6AKW

https://m.edso0.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

76

DNEKTPOXUMHYECKUN Psift
HanpspkeHui meramos. Obmue 1
CIIOCOOBI MOJTYYEHUS] METAJIJIOB

OO11ast XapakTepUCTHKa METAJIJIOB
|A-rpynmsr [Teproaudeckoit

CHUCTEMBI XMMUYECKHX 3JIEMEHTOB.

Hatpuii u xanuii: nosnydenue, 1
du3nueckre 1 XUMHYECKHIE

CBOWCTBA, MPUMEHEHHE MTPOCTHIX

BEIIECTB U UX COCIUHECHUN

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

78

OO61mas xapakTepuCTHKa METAJIOB
IHA-rpynns! [lepuoanueckoi

CHUCTEMBI XHMUYECKHX DJIEMEHTOB.
Marunuii u Kanbluii: MoJy4YeHue, 1
du3nvecKre 1 XUMHYECKHUE

CBOICTBa, MPUMEHEHHE MTPOCTHIX

BEIIECTB U UX COCTUHEHUH

JKECTKOCTE BOIBI U CIIOCOOEI €6 1

https://m.eds00.ru/Q4YBTZ3RY

https://m.eds00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

79

80

81

YCTpaHEHHUS
AJIOMUHUI: TIOJTyYeHUE,
bu3HYecKue 1 XUMHYECKUE
CBOICTBA, IPUMEHEHHUE
AmMdoTepHBIE CBOWCTBA OKCHJIA U
TUAPOKCH]IA ATIOMUHMUS,
TUAPOKCOKOMILUIEKCHI alTFOMUHUS,
WX TIPUMEHEHHE

Pemenne 3aaa4 pas3sIn4YHbIX TUIIOB

https://m.edsoo.ru/OZHBSIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.eds00.ru/ZCTJX7CQ3

82

83

84

85

86

87

[TpakTuueckas padorta Ne 7.
Pemmenune sxcriepuMeHTaTbHBIX
3aj1a4 1o teme "Merasuibl
IJIaBHBIX noArpymnm"

OO01as xapakTepUCTHKa METAJIJIOB
no6ouHbIX noarpymnn (b-rpymmn)
[lepuonnueckoii cucTemsl
XUMHUYECKHX 3JIEMEHTOB

Pu3nuecKnue 1 XUMHYECKUE
CBOICTBa XpoMa u €ro
COEIMHEHUH, X TPUMEHEHUE

Baxkneimme coeTmHEHUS
Mapranua. [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIC CBOMCTBA
duznyeckre 1 XUMHUUECKHE
CBOICTBA KeJie3a U eTo
coennHenuil. [lonyuenne n
MIPUMEHEHHUE CIUIaBOB XKeJe3a

duznueckue 1 XUMUYECKUE

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

https://m.edsoo0.ru/71YSMIGSD

https://m.eds00.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

88

89

90

CBOMCTBA MEIH U €€ COSIMHECHHUH,
WX MPUMEHEHHE

dusnuecKnue 1 XUMHIECKUE
CBOMCTBA IIMHKA U €TI0
COEIMHEHM, UX TPUMEHEHUE.
' aIpOKCOKOMIUIEKCHI IIUHKA
[TpakTrueckast padora Ne 8.
Pemenune sxcriepiMeHTaIbHBIX
3amay 1o reMe "MeTtayuisl
MOOOYHBIX TTOATPYTI"

Pemenne 3aaa4 pasIn4YHbIX TUIIOB

https://m.edsoo.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

92

93

94

95

O00011eHME U CUCTEMATU3ALIUS
U3YyYEHHOT'0 MaTepuaja o TemMe
"Merayuier"

KonTponbhas pabota no Teme
"MeTtayier"

AHanu3 pe3yiabTaToB
KOHTPOJIBHOHN paboThl, KOPPEKLUs
O1mmnO0K

Posib xumMum B obecnieueHNH
YCTOMYMBOIO pa3BUTHUSA
yenoseuyecTsa. [IonaTue o
Hay4YHBIX METOJaX UCCIIECIOBaHU
BELICCTB

Hayunble mpuHIUIIEI OpraHU3aluu
XUMHUYECKOTO TIPOU3BOICTBA.
[TpombInIeHHBIE CTIOCOOBI
TIOJTYYCHHUS] BXKHEHIIINX BEIICCTB

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62V30B1

https://m.eds00.ru/KGZODOKTT

https://m.edsoo.ru/SSTSRWKS8

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

97

98

99

XUMHYECKOe 3arpsi3HEHNE
OKpY>KaroIlEi Cpebl U €ro
MOCIICICTBHS

XUMUA U 3J0pOBbE YEJIOBEKA.
JlexapcTBeHHBIE CpEACTBA

Xumus muimy. Pons XxuMun B
o0ecIieueHnH MUIIEBON
0e30IacHOCTH

Kocmernueckue u napdromepHbie

cpenctsa. beiToBas xumus

https://m.edsoo.ru/HFYWAQ1VW

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

101

102

XVMHS B CTPOUTEIILCTBE.
Baxwneiiue cTpouTeNbHbIE U
KOHCTPYKILMOHHBIE MATEPUAJIbI

XUMHS B CEJILCKOM XO03SIHCTBE.
Oprannyeckue 1 MUHEPAJIbHbIE
yaoopeHus

Cucremaruzanus 1 0000IIeHne
3HAHUM IT0 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/5FX2N2T3J

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IMPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero
oOpa3zoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHHI>i, KOTOpas BKIKOYACT:

OCHOBOTIOJIAralolue MOHATHS (XUMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, HOH, MOJIEKYJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATENBHOCTb, CTETEeHb OKHCIICHUS,
XUMHUYECKas CBA3b (G- U T-CBA3b, KpaTHBIE CBS3U), THOpUAM3AIIMSL
aTOMHBIX OpOuTaneil, KpHucTalUTMYecKas pemeTka, MOJIb, MOJISpHAs
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHILEHTPALUS, PacTBOPHI
(MCTUHHBIC, NUCIEPCHBIE CHUCTEMBI), KPUCTAJLUIOTUAPATHI, YTJIEPOIHBIHA
CKeneT, (yHKIMOHANbHAs TpyMMa, paguKkai, H30Mepbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHYECKUH psJl, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCTIOPOJI- U a30TCOepkKallue COSAUHEHHsI, OMOIOTHYEeCKH AKTHBHBIE
BellecTBa (yriaeBoOIbl, KUPbI, OETKK), MOHOMEp, TIOJUMED, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHECHHS, KPEKUHT, pU()OPMUHT, THIIBI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE, AK30- U
HHIOTEPMHUYECKHE, PEaKIMd MOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTUMbIe ¥ HEOOpATHMBIE), PACTBOP, JICKTPOIUTHI, HEIICKTPOIUTHI,
AIEKTPOJIUTUYECKAs] AUCCOIUAIIMS, CTEIIeHb UCCOLMALUU, OKUCIIUTENb,
BOCCTQHOBUTEIIb,  JJIEKTPOIU3, CKOPOCTh XHMHYECKOH  peaKIuH,

XHUMHNUYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOEHHUS OPTraHUYECKUX
BemiectB A.M. BbytnepoBa, Teopus 3IEKTPOIUTHYECKON AMCCOIUAIINH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHPOBO33PEHUYECKHUE
3HaHUs, JIeXKAIMEe B OCHOBE MOHUMAHMS NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BElIECTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

NpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOANHAMHNYCCKUX u KHUHETHYCCKHUX 3aKOHOMEPHOCTIX nux



1.4

1.5

2.1

2.2

MMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(baKTOJIOTUYECKHE CBEIACHHUS O CBOWMCTBAX, COCTaBe, MOJIYYCHHH U
0€e30MacCHOM  HCIIOJB30BAHMM  BAXKHEHIIMX  HEOPTraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON AESITeNbHOCTU

YCJIO0BCKa

o0IIKe HayudHble MPUHIMIBI XUMUYECKOTO MPOM3BOJACTBA (Ha MpUMEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METAaHONa, IepepaboTKH
He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapaKTCPHBIC ITIPHU3HAKKM W  B3aMMOCBA3b  HM3YUCHHBIX HOHﬂTHﬁ,
INPUMCHATL COOTBETCTBYIOIIMEC IIOHATHUA IIPpHU OIIMCAHUHW CTPOCHHUA U
CBOICTB HCOPraHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHUECKMX 3HAHUM C TOHITUSIMU U MMpEaACTaBJICHUAMU
APYyrux mnmpeamMeToB AJIst 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHECHHS

CYUIHOCTH MaTepUaIbHOIO €AMHCTBA MUPA

3.1

CdopMUpOBaHHOCTH YMEHHS UCTIOJIb30BATh:

HAanMMCHOBaHUsA XHMHUYCCKHX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOTO COXO3a
TeopeTHHGCKOfI u HpHKJ’I&I{HOﬁ XMMHU W TpPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJacCaM OpPraHu4€CKux u

HCOPTaHNYCCKUX COE€AUHEHUI

3.2

4.1

4.2

4.3

XMUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBICHHMS (POPMYNI HEOPraHUYECKHUX
BEIIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILIEHHBIX

Y CKEJIETHBIX) (hOpPMYJT OPTaHUYECKUX BEIIECTB
CdopMupoBaHHOCTH YMEHHSI KIACCU(DUIIUPOBATE:

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHUA H

KPUTEPHUH T KacCu(DUKAIMU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
OpPraHUYeCKHE BEIIEeCTBA, CAMOCTOSTEIILHO BHIOMpAaTh OCHOBAHUSA U
KPUTEPHUH TS KIacCu(DUKAIIN U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpU3HAKaM (YHCIYy U COCTaBY PEarHpYyIOIIMX BEIIECTB,
TerIoBoMy 3(QEeKTy peakiuu, W3MEHEHUIO CTETEHEH OKHCIICHHS

AIIEMEHTOB, 00PATUMOCTH PEAKILIMH, YUACTHIO KaTaIu3aTopa)

CdhopmupoBaHHOCTh YMEHUSI XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKHUX dJ1eMeHTOB 1 — 4 nepuonoB [lepuonuueckoit cuctemor . 1.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOJIB3Ys MOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, SJHEPIETUIECKUE YPOBHU



7.1

7.2

7.3

CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMHU COEIUHEHUH I10
NeproaaM | Tpymninam

ChopMUPOBAaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUECKUX
peaKiuii ¥ pacKpbIBaTh UX CYLUTHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMNA MOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OayaHca 3TUX PeaKInui

YpaBHEHUsI PEaKIMid pa3IWYHBIX THUIIOB; IOJHBIE M COKpalIEHHBIC
YpaBHEHHUS peaklUrii HOHHOTO OOMEHa, YUUThIBas YCIOBHSI, IPU KOTOPBIX
9TU PCaKMU UAYT JO KOHIIA

peakuuil THApOJU3a, peakluil KOMIUIEKCooOpa3oBaHUsl (Ha MpHUMeEpe

THJIPOKCOKOMITJICKCOB IIMHKA U ATFOMUHUS)

8.1

8.2

10

10.1

10.2
10.3
10.4

CdopMUpOBaHHOCTH YMEHHSI TIOJITBEPKAATh:

HAa KOHKPETHBIX NIPUMEpPAX XapakKTep 3aBUCHUMOCTH PEAKIMOHHOM
CIIOCOOHOCTH OPTraHMYECKUX COCOUHEHHH OT KpaTHOCTU U THIIA
KOBaJICHTHOU CBSI3H (G- U T-CBSI3H), B3aUMHOTO BIIUSIHUSL AaTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE€ OT OCOOCHHOCTEN pealn3aliy pa3iInuHbIX

MEXaHU3MOB IIPOTEKAHMsI peakLuit

XapaKTCPHBIC XHUMHUUYCCKUC CBOICTBA BEIIECTB COOTBETCTBYHOIIINMHA

JKCIIEPUMEHTAMMU U 3aIUCAIMU YPABHEHUN XUMUYECKUX PEAKIUN

CdopMUpOBaHHOCTH YMEHHSI XapaKTEpPU30BaTh COCTaB M BaKHEHIIHE
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K OINPEHCIEHHBIM KiaccaM |
rpyniaM COeIUHEHHH (ITPOCThIE BEIIECTBA, OKCHUJIBI, THAPOKCHIBI, COJIH;
YTJIEBOJOPOBI, POCTHIC 3PUPHI, CIIUPTHI, PEHOJIBI, ATbACTHU/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE I(UPHI, JKUPBI, YIICBOJbI, AMHHBI,

AMUHOKHCIIOTHI, OCJTKH)

CdopMUpOBAaHHOCTH YMEHHS TPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMylnaM M ypaBHEHHMSIM XHMHUYECKHX PEAKIUNA C HCIOJIb30BAHUEM

(I)I/IBI/I‘-IGCKI/IX BCIIMYNH!

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIH OJTHO
13 UCXOAHBIX BEIIECTB JIAHO B BUJIC PACTBOPA C ONPEIeIEHHON MacCOBOM

JIOJICH pacTBOPEHHOTO BEIIECTBA WJIM JIJAHO B U30BITKE (MMEET IPUMECH )
MaccoBOW WM 00BEMHOM 10U, BHIXO/1A MPOAYKTA PEAKIIMU
TEIUIOBOTO 3P eKTa peaKimii

00BEMHBIX OTHOILIEHUM ra30B

10.5

0 HAXOXKACHUIO XUMUYECKON (hOpMYJIbI BEIIECTBA



11

BianeHue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUA SIBICHUMI
HPUPOBI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HaHUS NPH SKCIEPUMEHTAILHOM HCCIEIOBAaHMM BEIIECTB M JUIS
OOBSICHEHHS] XMMUYECKUX SIBJICHUH, HMEIONIMX MECTO B MpHUPOJE,

HpaKTHqGCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCHHGBHOI\/'I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATH (MCIOJIB30BaTh) 3HAHHUS O
COCTaB€ W CBOMCTBAX BEIIECTB JUISl SKCIEPUMEHTAILHON NPOBEPKHU
TUINOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHUX
peakiuii ¥ TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CHCTEMHBIC XMMUYECKHE 3HAHUS JIi OOBSICHEHUS M TPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; IJIsl TMPUHSATHUS

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTYyalusX, CBA3aHHBIX C XHMHUEH

13

14

CdhopmupoBaHHOCTS yYMEHHUS TUTAHHPOBATH W TPOBOJUTH XHUMHUYECKUN
OKCHEPUMEHT (IOJIyYCHHE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAYCCTBEHHBIC pEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIMX OPraHMYECKUX BEIIECTB,
pelicHue AKCIEPUMEHTATBHBIX 3aJa4 10 pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHWYECKUX BEIIECTB) C COONIOJCHHEM MPaBUII
Oe3omacHOrO  oOpamieHusi ¢ BEHECTBAMH W JIaOOPAaTOPHBIM
obopynoBanueM; (GOPMYJIUPOBATH LIETU UCCIEAOBAHUS, MMPEACTABISATH B
pa3nuyHOi  (GopMe pe3yNbTaThl AKCIEPUMEHTA, aHAJIW3UPOBaTh U

OLCHHUBATb UX NTOCTOBCPHOCTDH

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISTH LIEIEHANPABICHHBIN MOHCK
XUMHUYECKON MHPOPMAIIUU B PA3IUYHBIX UCTOYHUKAX (HAayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeAcTBa MaccoBOi uHbopMaluu, cetb MHTepHET 1
JIpyrue), KpUTHYECKH aHAJU3UpOBaThb XHUMHUYECKYI0 HH(OpMaIHUIO,
nepepabaTeiBaTh €€ W HCIOJB30BAaTh B COOTBETCTBUH C TOCTABJIEHHOMN

yaeOHOM 3amaueit

15

ChopMHPOBaHHOCTE  yMEHHSI  NPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLICHUBATh HMH(OPMALMIO C TO3UIUI HKOJIOTHYECKOW Oe30macHOCTH
HOCIIE/ICTBUI OBITOBOH ¥ TIPOM3BOACTBEHHOM JEATEILHOCTH YeJIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; C(HOPMHUPOBAHHOCTH YMEHHI
OCO3HAaBaTh  OMACHOCTb  BO3JCHCTBHMS Ha  JKUBBIE  OPraHU3MBI
ONpEeNIeNIEHHBIX BEIECTB, IOHUMAs CMBICH TIOKa3aTens MpeaeilbHON
ﬂOHYCTHMOﬁ KOHIOCHTpAallM, W TOACHATbL Ha I[IpUMEpax CIIOCOOBI
YMEHbBILIEHHS U IPEAOTBPAILEHNS X BPETHOTO BO3/ICHCTBUS HA OpraHU3M

YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA EI'D
IO XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

11

TeopeTI/I‘leCKI/Ie OCHOBBI XUMHH

Crpoenne BemiectBa. CoBpeMeHHass MOJIENIb CTpOEHUs atoma. PacmpeneneHue
JJIEKTPOHOB 110 JHEPreTMYeCKUM ypoBHAM. Kiaccupukanus XUMHYECKHX
a5eMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
sneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSIHMS aTOMOB. OJIEKTPOHHAS

KOH(bHpraLII/ISI atoma. BaneHtHrle SJICKTPOHLI

1.2

[lepuonnueckas cucreMa xumudeckux dnemeHTtoB .M. Menxeneesa.
Ousnyecknit cmbicn [lepuoanmdeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB M HX COCIUHEHUH I10
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX

BCUICCTB, BOOOPOJHBIX COCIIPIHGHI/Iﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB

1.3

14

1.5

BanentHocts. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

Buabl xumudeckoil cBA3u (KOBaJ€HTHAsl, MOHHAs, METAJIMYECKAsl, BOJIOPOHAs)
1 ME€XaHU3MBbI €€ o0pa3zoBaHus. MeXMOJIEKyIsIpHbIe B3auMoeicTBIsA. BemecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpO€HHMs. THIbl KpUCTAIITMYECKHX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

Xumnueckas peakuus. Knaccudukanus XUMHYECKUX peakuuii B

HEOPraHUYECKON U OPraHN4eCKON XMMHUHU. 3aKOH COXPaHEHMSI MACChl BEILIECTB

1.6

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.7

1.8

1.9

1.10

1.11

1.12

TennoBsie 3¢ (HeKTh XUMUYECKUX peakuil. TepMOXUMHUECKUEe ypaBHEHUS

OOpatumble peakiuu. XUMHYECKoe paBHOBecue. DakTOphl, BIHAIOIIME Ha

COCTOsIHUE XUMHUeCcKoro pasHoBecus. [Ipunuun Jle [Ilarense

Onektponutrueckas aucconuanus. CunpHble W ciiadble dnekTponuThl. Cpena
BOJHBIX pAacTBOPOB BEILECTB: KHCHas, HEUTpasibHas, Iieno4yHas. CrTeneHb
qucconuanyy. Peaknpu HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bomoponnsiii mokazatens (pH)
pacTtBopa

CriocoOblI BeIpaKeHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0JIsi paCTBOPEHHOTO
BEIIECTBA, MOJIApHAss KOHIEHTpauusa. HacbelleHHble Y HEHACHIIIEHHBIE

pacTBOpbI, pacTBOpUMOCTh. Kpucramioruaparst

OKHCITUTEITIFHO-BOCCTAHOBUTEILHEIC pE€aKkiunu. HOBGI[GHI/IC BCIICCTB B Cp€aax C

pasHbiM 3HaueHueM PH. MeTobl 2IeKTpOHHOTO OallaHca



1.13

2.1

2.2

2.3

2.4

DNEKTPOIJIN3 pPACTBOPOB U PACIIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMUU

Knaccudukanus HeopraHmueckux coequHeHnii. HomeHknatypa HeopraHM4ecKux
BEILIECTB

XUMUYECKHE CBOWMCTBA BAKHEHIIMX METAIJIOB (HATpWid, Kalui, KaJbIHH,
Mar"uii, aJlOMHHHHA, IIUHK, XPOM, JKeJe30, MeAb) U HX coequHeHwil. OOIue
CHOCOOBI MOJTYyYEHUS] METAJIIOB

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TAJIOTCHOB, CEpPbI, a30Ta,
dbochopa, yriepomra W KpEeMHHA) M HX  COSAUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOACPKAITUX KUCIIOT, BOAOPOJAHBIX COSTUHEHUMN )

['eneTnueckas CBsI3b HEOPTaHUYECKHUX BEILIECTB, MPUHAAJICKAIUX K PA3ITHUHBIM

Kj1accaM

2.5

WnenTudukaiys HeopraHuueckux coequHeHnii. KauecTBeHHbIe peakinu Ha

HCOPTraHNYCCKUC BCUICCTBA U MOHBI

3.1

OCHOBBI OPraHUYECKON XUMUU

OCHOBHbBIE TIOJIOKEHHMSI TEOPUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHUX
coequHeHuit A.M. bytnepoBa. YriaepoaHblil CKEJIET OpraHU4eCKONH MOJIEKYIIbI.
KpatHOoCTh XMMHUYECKON CBS3U. S- M P-CBs3U. SP3-, SP2-, SP-ruOpuaAM3aAIIN
opOuTasieii aTOMOB yriepoza. 3aBUCHMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO

cTpoeHust Mosiekys. 'omosoru. ['omonornueckuit psia. Mzomepus u uzomepbl

3.2

[lonsatne o  ¢ysknuoHampHOW  rpynme.  OpueHTanoHHbIE () EKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccu(UKAMU OpraHMYECKUX BemecTB. HomeHkmatypa
OpPraHUYeCKUX COEJAMHEHMH (CHUCTeMaTHuYecKas) M TpPUBUAIbHBIE Ha3BaHUSA

Ba)KHEHIITNX HpeHCTaBHTCHCﬁ KJIACCOB OPraHN4YCCKHUX BCUICCTB

CBO60,Z[H0paI[I/IKaHLHLII>'I M HOHHBIH MEXaHHU3MBI pcaknuuu. Ilonatue o

Hykneoguie u anekrpoduie. [pasuno Mapkosuukosa. [IpaBuso 3aifiieBa

Ankanbl. XMMHUYECKHE CBOWMCTBA AJKAaHOB: T'aJIOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE paslIoKeHHe, KPEKWHT, u3oMepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Crernudurka CBOWCTB IMHKIOATKAHOB C  MaJlbIM

pasMEpoOM LUKJIA. P CaKU MPUCOCAUHCHHUA U paIUKAJIbHOT'O 3aMCIIICHHUA

3.6

3.7

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKLUU IPUCOEIUHEHUS (TaJIOr€HUPOBAHUE,
THIPUPOBAaHUE, THIPOrajJOreHUpPOBAaHUE, THIpATAIMsl), TOPEHUs, OKUCICHUS H
nojauMmepu3anuy. I[IpoMblluieHHble M J1a0OpPAaTOPHBIE CIIOCOOBI  MOJIyYEHHS

AJIKCHOB

AnkanueHpl. XUMHUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKIHUH TMPUCOSTUHEHUS

(ruapupoBaHue, TaJOTEHUPOBAHUE), TOpeHMsT W moiaumepuszauuu. Ilomyuenue




3.8

aJIKaAUCHOB

Anxunpl. XMMHUYECKHE CBOMCTBA: PEaKIMM IPUCOEAUHEHUs (TaloreHUpPOBAaHUE,
TUJIPUPOBAHUE, TUApaTalus, THIPOraJOreHUPOBAHUE) KaK CIOCO0 MOJyYyeHUs
IIOJINMEPOB W JIPYTUX IOJE3HBIX MPOAYKTOB. Peaknuu 3amenienus. ['openue
aleTUJIEHA KaK UICTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM JJISl CBAPKU U PE3KHU

MCETAJIJIOB. HpI/IMCHCHI/IG allCTHUJICHA

3.9

3.10

Apenbl. XWUMHUYECKHE CBOWMCTBa O€H30J1A: pEaKkUuu dSIEKTPOPUIHLHOTO
3aMENICHHs, TPHUCOCIUHEHUs (TUAPUPOBAaHME, TajoreHupoBaHue). Peakius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyoisa. Ilomydyenue Oenzona.
OcoOEHHOCTH XUMHUYECKMX CBOMCTB crTupoyia. [lommmepwmsarus cTupoda.

Crioco0sl MosTydeHus: U MpUMEHEHUE apOMaTUYECKUX YTII€BOI0POIOB

Crouptel.  [lpenenbHble  OJHOATOMHBIE CIUPTHI. XUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBE €  HAaTpUeM KaK CIOCO0  YCTAaHOBJIECHHS  HaJIM4uUs
THIPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CIHOCOO  IOJydyeHUus
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHusi.
[Tonydyenue »sTaHona: peakiuus OpPOXKEHUS TIIOKO3bl, THApATAIMs STHIICHA.
OTHUIIEHTIINKOJIbL U TIIMOCPHUH KaK MpCACTaBUTCIIU MPEACIIbHBIX MHOI'OATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HATpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

3.13

3.14

AJ'H))IGFI/IHI)I. XUMHYECKHE CBOMCTBA NpEACIIBHBIX AJIBACTHAOB: TUAPUPOBAHUC,
KAueCTBEHHBIC PEAKIUM HAa KapOOHWIBHYIO TPYIIY (peakuus «cepeOpsHOTO
3epkaiiay, B3aumojeicteue ¢ ruapokcuaoM menu (Il). Tlomydenne npenenbHBIX
QIBJICTU/IOB: OKHUCIIEHHE CIIHPTOB, THIpATalMs ameTwieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKu OKHUCIICHHA allCTOHA

KapOoHoBbIe KHCIOTBI. XMMHUYECKME CBONCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHAOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpaBbUHOMN KUCIIOTHI.
[lomyyeHnue npenenbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
AJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, albJACIMAOB. BpIcliue IpeneibHble U

HeTpeAe/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble 3¢pupel U kupbl. CrnocoObl MOJYy4YEHHUS CIOXKHBIX A(PHUPOB.
Obpatumocts peakinuu sTepupukanuu. llpuMeHeHue CIOXHBIX 3(QUPOB B
MUIIEBOH M Tap(pIOMEpPHON NPOMBIIUICHHOCTH. JKHpBI Kak CIOXHbBIE 3(QHPHI
TJIMIEpUHA M BBICIIMX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA IKHPOB:
TMJIpUPOBaHUe, OKUCIIeHHe. [Maponn3, WM OMBUIEHHE, JKUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJIYYE€HHs COJIEW BBICHIMX KapOOHOBBIX KHUCIOT. MbLIa Kak

COJIM BBICHIHNX Kap6OHOBBIX KHCIIOT

3.15

XHMMHMYECKHE CBOMCTBA IUIFOKO3BI: pEaKkIMM C Y4YaCTUEM CIHUPTOBBIX U



3.16

3.17

3.18

aJbJIETUIHOM TPYII U MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue Iioko3bl, €€
3HaYeHHUE B KU3HEJEATENIbHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaromue ¥ HEBOCCTaHABIMBAIOIIME Jaucaxapuabl. [uaposiun3
mucaxapunoB. [Tomucaxapuapl: Kpaxmai, TiaukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMmayia, TJIMKOT€Ha W [eJUToNo3bl. Du3ndeckne CBOWCTBA Kpaxmalia M
LEJUTI0NIO3bl.  XMMHUYECKHE CBOMCTBAa Kpaxmania: TUApPOJIN3, KaueCTBEHHAs
peakuusi ¢ UoAOM. XHMMHUYECKHE CBOMCTBA IIEJUIIOJIO3bI: THAPOJIU3, MOJIyYCHUE
a¢upoB 1eTroNo3bl.  [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBINA MIETK)

AMHHBI. AMUHBI KaK OPraHMYEeCKUE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIIOTaMH,
peakuusi TOpeHHs. AHUIUH Kak TMPEACTaBUTENIb aApPOMATHUYECKUX aMHUHOB.
XWMHYECKHUE CBOMCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHCJIOTaMH, OpOMHOM
BofoH, okucineHue. IlonmydyeHne amMHHOB aJKWIMpPOBaHHMEM aMMHaka U

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

AMUHOKHUCIOTBI M OeNKU. AMHUHOKHUCIOTHI Kak aM(pOTEpHbIE OpPraHUYECKUe
coequHeHus. OCHOBHBIE aMHUHOKHCIOTHI, oOOpasyrouiue Oenku. XUMHUYecKue
CBOWCTBa OEJIKOB: TUAPONU3, JICHATYypallus, KayeCTBEHHbIE (LIBETHBIE) PEAKIIUU

Ha OenKu

CrpoeHue U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB IOJHMMEPOB OT
cTpoeHHs] MouyieKyld. OCHOBHBIE CIOCOOBI TOJYYEHUS BBICOKOMOJEKYISIPHBIX
COEMHEHHI: peakluy MOJIMMepU3alud U MoidukoHaeHcanuu. Knaccudukarms

BOJIOKOH

3.19

WNnentudukams opraHndecKux cCoeMHEeHUH. Perienue skcnepuMeHTaIbHBIX

3aaa4 Ha paCliO3HaBaHHUEC OPraHNYCCKUX BCHICCTB

3.20

4.1

4.2

4.3

4.4

['eneTnueckas cBsI3b MEKy KlIaCCAMU OPTAHUYECKUX COCMHEHUHN
XUMUS U )KU3Hb

Xumusi B TIOBCEAHEBHOM u3HH. [IpaBuia OezomacHON pabOTHl C €KUM,

TOpHOYHUMU U TOKCUYHBIMHA BCUICCTBAMU, CPECACTBAMU OBITOBOI XMMUHU

XHUMHS U 300pOBbe. XUMUSA B MEAULMHE. XUMHS U CEIIbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XWUMHS M JHEPreTHKa: MPUPOIHBIA U TOMYTHBIA HE(TAHOM
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ mepepadboTKa (MPUPOIHBIC
WCTOYHUKHU YTIIEBOJOPO/IOB)

XUMHUA W DKOJOTHs. XUMHUYECKOE 3arpsA3HECHHE OKpYXKAloIeW cpelbl U €ero
nocaencteus. Oxpana ruapocdepsl, MOUYBBI, atMocdepsl, (Iopsl U (GayHbl OT
XUMHYECKoro 3arpsisHeHus. [Ipobiema OTXOAOB W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKH SHCPIrun

O6H_II/IC NpeACTaBJICHUA O IPOMBIIIJICHHBIX crocobax IMMOJYYCHUA XUMHYCCKUX



BEILIECTB (Ha MpUMEpE MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI). Y€pHas u
uBetHass  Metauryprus.  CTEKIo0 WM CWIMKaTHas  IPOMBIIUIEHHOCTb.

[IpombrnenHast ~ opranuueckas  xumus. Cppp€ a8 OpraHU4ecKou

MIPOMBIIIIICHHOCTH
5 Tunsl pacy€THBIX 337124
51 Pacuétbl Mmacchl BenecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
' BEIIECTBA, MAacCe WIN 00BEMY OJJTHOTO M3 YIaCTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOIICHUI TA30B MPH XUMHUYECKUX PEAKITUIX
54 Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, ECIIN
' OJTHO W3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl MmaccoBoit i 00BEMHON A0 BBIX0/IA IPOAYKTA PEAKIIMH OT
' TEOPETUYECKHU BO3MOKHOTO
Pacuéter macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKITHH, SCITH
5.6  0aHO U3 BElIECTB JIaHO B BUJIE PACTBOPA C OMPEIEIEHHON MacCOBOI 10JIeH
PacTBOPEHHOTO BEIIECTBA
57 Pacu€Tsl ¢ HCTIOJIB30BAHMEM MTOHATUI «MACCOBAS A0JISDY, «MOJISIpPHAs
' KOHIIEHTpaLUs», «PaCTBOPUMOCTbY
Haxoxaenue MonekymsipHOil popMysbl OpraHMUECKOro BEIecTBa 1o ero
5.8  MWIOTHOCTH M MacCOBBIM JIOJISIM JIEMEHTOB, BXOJAIIMX B €T0 COCTaB, WITH O

MIPOJYKTaM CTOPAaHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






