


HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpeaHero oOimero odpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
oOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CPEIHETO o01ero
obpazoBanuA(POIl COO), npencraBiaeHHbIX B PeaepabHOM roCyJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa30BaTENIbHBIX OpraHu3anusx Poccuiickon
denepaivy, peamu3yOIMUX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTHs BocnuTaHus B Poccuiickoi
Oeneparuun Ha nepuo 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIUIYOJEHHOTO H3Y4Y€HHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U (epeHInpOBaHHOTO,
npo¢uiabHOr0 OOydYeHusi, MPHU3BAHO O00ECIeYnTh O0O0Ie00pPa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAUMYIO ISt
aJlanTaly UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0y4YeHUs B OpraHHM3aluax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJHOM U3 NPUOPUTETHBIX AUCIHUILIUH.

B nmporpaMme 1o XWMHM Ha3Hauy€HUE TNIpeAMEeTa «XHUMHUS» MOJydaeT
NOJIpOOHYI0  MHTEpPIpPETAlHi0O B  COOTBETCTBUHM C  OCHOBOMOJATaloIIUMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COAepKaHus,
pe3yiabTaToB OOydeHHMs M TpeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBISIIOTCA CJEIYIOLIME BBIMOIHSIEMbIE MPOTrPaMMOi MO
XUMUU QyHKIIAN:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpoW oOecrneynBaeT
NOJIy4eHHE TNPEJICTABIICHUS O LENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHUsi, BOCIUTaHUS U PAa3BUTHUSL 00YUAIOLIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOoduIs;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeNeNICHHe: TPUHIUIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTePUCTUK; TOJIXO0JI0B K (OPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OUEHKM OOpa30BaTENbHBIX JIOCTHXKEHHI oOydarouuxcs B
pamMKax HTOTOBOH arrectau B (oOpMe EIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asig yriy0aEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp>KaHHE, 005A3aTeNbHOE
JUIST W3Y4YeHUS] B paMKax OTACNIBHBIX MpoQiIei, mpeaycMaTpUBacT
pacupeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3JiesiaM Kypca;

e JAET NPHUMEPHOE paclpeleleHue y4eOHOro BpPEMEHH, PEKOMEHIYyeMOTO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpe/UlaraeT MNPUMEPHYIO IMOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOIO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JIaET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriIyOJIEHHOM YpPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmmero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrpaMMBbl CpEIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  00ydYarolerocs IO OCBOCHHIO
CoJIep KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B MPOrpaMMme MO XMUMHUHU IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpefelaMH YCTAHOBJIEHHOM MporpaMmMoll 1O XHUMHH
00s13aTeNIbHON (MHBapHAHTHOW) COCTABIISIOIIECH COJEp KaHMsI y4eOHOro mpeamera
«XUMHS» OCTAETCS BO3MOKHOCTh BBIOOpa €ro BapHUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHUHM C HANPABICHHEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBM ¢ KoHuentyanbHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAYeHUH TPeaMeTOoB 0a30BOoro M yriayOJaEHHOrO YpOBHEH B cuCTEMeE
nuddepeHupoBaHHOT0 OO0yYEHHUST Ha yPOBHE CpeaHero oobiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINIYOJIEHHOTO U3Yy4YEHHUs HANpaBlIeH Ha peau3aluio
IPEEeMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TaloM  MOJYyYEHUS  XUMHUYECKOIO
oOpa3oBaHHd B paMKaxX M3yYEHHsS CHEUUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoQecCuOHAIBHOIO
oOpazoBanusa. B 3Toil CBsA3M u3yueHHe mnpeameTra «XUMHUSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHuE TEOpEeTUYEeCKO u
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BHIOPABIIMX OMpPeneaEHHbIN mTpoduiib
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 NOJTyYeHUs] XUMHUYECKOTO
o0pa3oBaHMs B OpraHU3alUsIX NpodeccuoHaIbHoro oopasoBanus. Hapsaay ¢ atum,
B cBere TpebdoBanuii ®I'OC COO Kk mMmiIaHUPyeMBbIM peE3yJibTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTeNbHONW MPOrpaMMbl CpEJHEro o00IIero 00pa3oBaHMS
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIMTAHUS U COLIMAIIBHOIO Pa3BUTHs O0ydarolIMXcs, Ha (OPMHUPOBAHUE y HHUX
OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHHM palMoOHAIM3alUd Y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIIOCOOOB  JESATENIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocraBasiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO M3y4EHHUS
ABIIAIOTCS yIIIyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun NoaxXo/l0B K 0TOOPY U CTPYKTYpPHOH
OpraHu3ally COAEPKAaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuaTel nofokeHuss GI'OC COO o paznmuuusax 0a30BOro W yriayoJIEHHOTO
YPOBHEH U3yU4eHUs IpeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «OO0mas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Yy4EeHMs MpeAMeTa. JDTa cucreMa
3HaHUN TIOJy4YaeT OIpPENeIEHHOE TEOPETUUECKOE JIOMOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OONbIIMH 00BEM  (PaKTOIOrMYECKOro
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3ydeHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTEJILHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHHWH Ha OCHOBE PACIIMPEHMs U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKAHUs PEAKINM, pacCCMAaTPUBAEMBIX C TOUKU 3PEHMSI XUMUYECKONW KHHETUKU
U TepMOAMHAMHMKHU. V3ydeHune mnepuogudyeckoro 3akoHa u llepuoamueckoi
CUCTEMbl  XHMHUYECKHMX  DOJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEACTABICHUAX O CTPOEHUU aToMa. XHMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUNIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHHMEM  MpPEACTaBICHUN 00
IEKTPOXUMHUYECKUX IPOLECCax U IEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmdeckoil XMMUU IMPU PACCMOTPEHHUU PEAKLHUOHHOW CIIOCOOHOCTU
COEJIMHEHUN yaenserca 0co00e BHUMAaHKUE BONPocaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIrayOnEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPEAETIEHHOTO PpOodus (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JONOJHEHUH K oOmell cucreme
IPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIE peameTsl. Tak, Hanpumep,
B COJICp’)KaHUM MpeaMeTa ISl KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JbIIoe
3Ha4YeHHe OyIyT UMETh 3JEMEHTHl y4eOHOro Marepuana mo obmei xumuu. [lpu
U3y4YeHUU IMIpeJMeTa B JIaHHOM Cllydae akIEeHT OyJeT caeilaH Ha OOLIHOCTh
METOJI0B MO3HAHUS, OOLUTHOCTh 3aKOHOB U TEOPUI B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISipHAsE Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



MAacChbl W DJHEPrUH, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIN3a, MPEACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO xe BpeMsas B coAepKaHHUM IIpeaAMeTa Uil KJIACCOB XHMMUKO-
Oouonornyeckoro npoduiist OONbIIUNA yAENbHBIA BeC OyJeT UMETh OpraHuyecKas
xuMusi. B 3TOM  choydae  mpenocTaBisSIeTCS  BO3MOXKHOCTh — Juisi  Ooliee
OOCTOATENIbHOTO  PAacCMOTPEHUSI XMMHYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOJST, K TMPUMEpY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JUIUJbI, OCNKH, YTJIEBOAbl, HYKJIECHHOBBIC
KUCJIOTBl U Apyrue. Ilpym 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy)KaT OCHOBOM IJi HW3y4YEHUS
CYIIHOCTH MPOIIECCOB POTOCUHTE3A, ILIXaHUS, TUIIIEBAPECHHUS.

B tmurame ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OIBITa MPAKTUYECKOTO TPUMEHEHUST HAYYHBIX
3HAaHUM H3y4eHHE MpeaMera «XUMHUsS» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3AX C YUEOHBIMU MPEAMETAMHU.

[Ipn wm3ydyeHnn ydeOHOTO mpemMera «XuMHUsS» Ha YriayOJaEHHOM YpOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOT'O M CpeAHero oOmiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3ajjaueil MEepBOCTENICHHOM 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKAd XUMHUM Kak o0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenue
TOM 3aJaud Ha YOIyOJIEHHOM YpOBHE MH3Yy4YEHHUsS TMpeaMeTra Mpearosiaraet
peIM3alnI0 TaKUX 1EJIeH, KaK:

e (QopMupoBaHUE TIPEACTABICHUI: O MaTEPUATLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUW MIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €eCTECTBEHHBIX Hayk M €€ Beaylledl posu B oOecriedeHuu
YCTOMYMBOIO  pa3BUTUS  4YEJOBEYECTBA: B  pEUIEHUH  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B PAa3BUTHU
MEJULHHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBbIX UCTOYHUKOB YHEPTHH, B
o0ecrieYeHUr PaIMOHAIBHOTO TPHUPOJIONOJIH30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUS W OOIIEH KyJIbTYphl UEJIOBEKa, a TAKKE IKOJIOTHICCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO M PUPOIHOM CpEJIE;

e OCBOCHHME CHUCTEMbl 3HAHMHM, JIEKAIUX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAaMEHTAIbHBIX
NOHATUW, 3aKOHOB M TEOPUH XHMHUHU, COBPEMEHHBIX IPEJICTABICHUN O
CTPOCHHUM BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHUUYECKHUX PEAKLUH, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX [TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;



e (opmupoBaHue y oOyyarommxcst OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSICHEHUS
KITFOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMUH, IJisi OOBACHEHHS U
IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOY;
IrPAaMOTHOTO pelIeHUs MPoOeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJau3a v OLICHKH C MO3UIINI HKOJIOTUYECKON O€30MMaCHOCTH MOCIIEICTBUM
OBITOBOMI M MPOU3BOJCTBEHHON JESITEIILHOCTH YEJOBEKA, CBSI3aHHOM C
XUMUYECKUM  MPOU3BOJCTBOM, HCIIOIb30BaHUEM U  MepepabOTKOU
BEILIECTB;

e yrHIyOJIeHHE TPEACTaBICHUM O  Hay4yHbIX  METOJIax  IMO3HaHuS,
HEOOXOJIMMBIX [IJII TPUOOPETEHUS] YMEHHI OPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMUYECKHX SIBICHUH, WMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKON IESITENbHOCTH U TOBCETHEBHOM KU3HH.

B mane peanuzanuu nepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs NMPU H3YYEHUU
npeaMera «XuMHUsS» Ha  yrIyOJI€HHOM  ypoOBHE OCOOYI0  aKTyallbHOCTb
MPUOOPETAIOT TaKKE LIS U 3a7a9d, KaK:

e BOCINHUTAaHME YOESKIEHHOCTH B T[O3HABAEMOCTH SIBJICHUW TPUPOIbI,
YBOXKEHUS K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPETHUECKUX U
NPUKIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIHTAaHUIO  HA  OCHOBE  YCBOCHUS
00I1IeYesI0BEYECKHX [IEHHOCTEM;

e Ppa3BUTHE MO3HABATEIHHBIX UHTEPECOB, UHTEIIEKTYAJIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydJaronuxcsi, (GOpPMHPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CaM0OOpa3oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCHEMIHON MpodeCcCHOHANBHON 1 00IIIECTBEHHON J1eATeITbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (¢opMupOBaHHE YMEHHMH M HABBIKOB Pa3yMHOTO IPHUPOJIONOJIH30BAHUS,
Pa3BUTHE IKOJIOTUYECKOU KYJIBTYPbI, IPUOOPETEHHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOM JAEATEIBHOCTH.

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

Buabl u popmbl peaniuzanuu padoueii nporpaMMbl BOCIIUTAHUS

JIro0oi ypoK, Kak 3B€HO CUCTEMBI 00yUYeHHUs 00J1a1aeT ONpeIeICHHBIM
BOCTIUTATEIHHBIM TTOTEHITHAIOM.

BocnuTteiBaromuyMu Hallld ypOKHA CTAHOBSTCS, KOT/1a MBbI:



1. Jlemaem ypOKr HHTEPECHBIMU;

2. [ToxOupaemM BOCIUTHIBAIOIIEE COIEPKAHUE YPOKA;

3. Bxirogaem B ypok akTuBHBIE (POPMBI paOOTHI.

B nannom momyse npeacTaBieHbl BUABI U GOPMBI AESTENBHOCTH, KOTOPbHIE

UCIoJIB3yI0T B padote nemparoru «Measeackas COLL numenn I'epost CoBeTckoro
Coro3a A. I'. PomanoBay.

Buabl 1eATeIbHOCTH 11l OBBIIICHUS HHTEPeca K YPOKY:

- OTBETCTBEHHAS U YECTHAs MOATOTOBKA K YPOKY;

- BuezanHoe pelienue (MCX0/1s U3 CUTyalluu ypOKa: CIop, TUCKYCCUS U T.1.);
- Harnsanoe Bocnipusitue (oka3 OTpbIBKOB (PUIIBMOB M MYJIbT(HUIBEMOB);

- Ucnionp30BaHue JIMYHOTO OMBITA;

- lutepecHble (akThl, 1OMOJHUTEIbHBIE MaTEPUAIbI;

- [Ton6op nabopmaru ajs 00ydaroumuxcsi B COOTBETCTBUH C BO3PACTOM;
- YdeTr uHTepeca YUEHHUKOB;

- Ypok-urpa, ypok-sukropua, KBH, nucmyTsl,

- KomOunaMpOBaHHbBIE YPOKY;

- Herpagummonnsie hopmbl mogaun Matepuana;

- Co3zlaHue cUTyaluu ycrexa;

- IHCIIEHUPOBKH C y4acTHEM YUYEHUKOB;

- OpraHu3alOHHbBIII MOMEHT B CTUXOTBOPHOH (hopMme;

- HerpaguumoHHbIe TOAXObI K PEIICHUIO 3aJaHNM;

- TEXHOJIOTUSI Pa3BUTHSI KPUTUUECKOTO MBIIUICHUS;

- nuddhepeHIpoBaHHOE O0yUCHUE;

- YYET JIETCKOU CyOKYJIbTYPBI;

- oOpailleHre K TUYHOMY ONBITY YUYEHHUKOB;

- BBIMBIIIUICHHBIN 00pa3;

- BHUMaHUE K OCOOCHHBIM yUYCHHUKAM;

- MOTUBUPYIOLIUNA MOTEHIIHAI FOMODA;

- HeopMaIbHOE OOIIEHHE CO 3HAYMMBIM B3POCIIBIM;

- UHTEPECHBIE TPAUIINU YPOKa;

- POCUTH MPOUIEHUS 32 CBOU OIIUOKH.

IIpueMbI ¢ BOCHIMTHIBAIOIIUM CO/IeP:KAHUEM:

- MpU€MBI, MOOYKIAIOITHE TyMaTh O IIEHHOCTAX U KU3HEHHBIX MPoOJieMax;
- IpeIbsIBJICHUE BOCITUTHIBAIOLIEH MH(GOPMAIIMN Ha YPOKE;

- aKIIEHTUPOBAHKNE BHUMAHUS HA HPABCTBEHHBIX MPOOIEMax;

- opranuzaius paboThl ¢ BOCIIUTHIBatOIIEH HH(DOpMaIuei;

- IPUBJICYCHUE BHUMAHUS K TYMaHUTapHBIM MpobiieMaM 00111eCTBa;

- IPUMEHEHHE 3/I0POBbECOEPEraroIIuX TEXHOIOTUH;

- BOCIIUTAHHUE YyBCTBa TOBapHIIleCTBa (paboTa B IpyIIiax);

- BOCIIUTAHHUE B3aMMOTIOMOIIIH, B3aUMOBBIPYYKH, SCTETUKU, HPABCTBEHHOCTHU Ha
BCEX 3TaNax ypoKa B HAYaJbHBIX KJIacCax;

- 00Cy’KJIeHUE PA3IMYHbIX CUTYallMi, C MOCIEAYIOIINM €IMHBIM BBIBOIOM;



- YPOKH C COJIEP’KaHUEM PA3IIMYHBIX OBITOBBIX TEM;
- MEKJIMYHOCTHBIE OTHOIICHUS;

- pa3roBOp O HEM3MEHHBIX IIEHHOCTSX OOIIECTBA;

- 00BSICHEHUE TIOHATHUS «MOpPaIby», «MopanbHbIE IIEHHOCTHY;
- YBaXKEHUE APYT K APYTY.

AKTHUBHBIE OPMBI PaOOTHI:

- TBOPUYECKHUE 3a/1aHUS;

- MPOOJIEMHBIE CUTYAIINH;

- HECTAaHJAPTHBIE YPOKH;

- METOJIa «KEHCOBY;

- yueOHbIe JUCKYCCUU (J1e0aThl);

- COCTaBJICHHE CUHKBEIHA,

- paboTa B MaJIbIX TPYIIIaXx;

- IPAKTUYECKUE 3a/1aHMUS;

- «MO3TOBOU LITYPMY;

- IICUXOJIOTHYECKUE TPEHUHTH;

- npumeHenue UKT;

- BUKTOPHUHBI;

- y4eOHbIE TPOEKTHI (COBMECTHBIE U MUHU-TIPOEKTHI);
- POJIEBBIE UTPBHIL;

- HACTOJIBHBIE UTPBI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

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 BO3MOKHOCTM aToMa yriaepoja. XHMHYEcKas CBA3b B
OPraHMYECKUX COCIMHEHUSX. THUIbl THOpUIU3AIMK ATOMHBIX OpOHUTaIeH
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKUENnTOpHbINA). TUmbl NEpeKpbIBaHHUS aTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpunHapHasi, ABOMHAas W TpoWHas cBs3b. CrocoObI pa3phiBa CBS3EH B MOJEKYJax
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. MoneKkynspHble U  CTPYKTYpHbIE  (QOpPMYJIBL.
CtpykTypHble GOpMyJbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHas. M3omepus. Buabl wH30MepuM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

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

Oco0OeHHOCTH W KJaccu(ukanus OpraHudeckux 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 IPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(maBneHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJEJIEH MOJIEKYJI
OpPraHWYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosioruueckuil psj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN aIKaHOB, SP°-
rUOpUIU3aNKsl aTOMHBIX OpOWTaNel yriepoja, o-CBs3b. du3myeckne CBOWCTBA
aJIKaHOB.



XWMHUYECKUE CBOMCTBA AQJKAaHOB: PEAKIMU 3aMELICHUS, HW30MEpPHU3ALUH,
JETUIPUPOBAHMS, LIUKIU3ALMH, IUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3M€ PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS.

Haxoxnenune B npupojie. CriocoObl OJyUeHUs: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH
CTPOCHHS M XHMHYECKHX CBOMCTB ManbiX (LMKIOMPONAaH, MHUKJIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAaH) LUKIOATKaHOB. CriocoObl MOJyYeHUsl U
IIPUMEHEHHUE UKIIOAIKAHOB.

Anxensl. ['oMonornyeckuii psj ajkeHoB, oOmias ¢opmylia, HOMEHKIATypa.
DNeKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOGHHE MOIEKYT aiKeHOB, Sp°-
rudpuau3anms aTOMHBIX OpOuTanell yriepoaa, o- W m-cBA3U. CTpyKTypHas u
reoMeTpudeckas (Iuc-TpaHc-) uzoMmepusi. DuU3MYecKne CBONCTBA AJIKCHOB.
XHWMHUYECKHE CBOMICTBA: PEaKUHUH IPUCOEAVHEHMS, 3aMEIIEHUS B (-II0JIOKECHUE
IIPYU JIBOMHOM CBA3M, NOJMMEpU3alMM M OKucieHud. IIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOMyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilonumepusanus
CONPSDKEHHBIX JUEHOB. CriocoOBI MOJIy4eHNs U IPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oOias Gopmysia, HOMEHKIaTypa u
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEAKUMM  NPUCOCOUHEHUs,  JIUMEpU3alUud U
TpUMEpHU3aLUU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMNX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBEeHHBIEC peakuu Ha TPOMHYIO CBs3b. CrIOCOOBI MOMydeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuil psj apeHoB,
oOurast popMyina, HOMEHKIATYpa U U30MEPHUSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKybl OeH3osa. dusmyeckue cBoOIlCTBA apeHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEIICHHs B O€H30IbHOM KOJIBLIE U
YIJIEBOJLOPOJHOM pPaAuKalle, PEAKUUH IPUCOECAUHEHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIBLIE HA IMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCUIBHOH,
TUAPOKCUIIBHOM, aMHUHO- WM HHUTPOTPYMIMbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CrnocoObl MOIyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii Ta3. [lomyTHele HedTIHBIC Ta3bl. HedTh u €€ mpoucxoxxacHue.
KameHnHbIl yrojib U MpoAyKThl €ro nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaTUTHYECKHil), pUDOPMUHT, MUPOIU3.
[TpomykThl mepepabOTKu HEPTH, NX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMEIIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyNIy, HAHOTPYMIY,
amuHorpynmy. JleiicTBUe Ha TraJoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTtBopa wIENOYU. B3anMoaencTBUE IUTallOr€HATIKAHOB C MAarHue€M W IIMHKOM.
[Tonstue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MNpPEBpalllCHUN:
n3ydeHue (QU3NYECKUX CBOMCTB YTIIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOIOB Pa3MYHBIX KJIaccoB (oOeciBeunBaHHEe OpOMHON WM
MOJHON BOJBI, pAcCTBOpa IE€pMaHraHaTa KaJjids, B3aWUMOJICWCTBHE aLETHIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOoMieHHEe ¢ KoJutekimsamu «Hedpte» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYJ
YIJIEBOJIOPOIOB U raJlOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyecKue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W 9TaHoja). ['oMomormueckuid psm, oOmas ¢opMmyna, H30MEpus,
HOMEHKJaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeNEIbHBIX
OIHOATOMHBIX CIHPTOB. BOIOpPOIHBIE CBSI3M MEXAY MOJIEKYJIAMHU CIIAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMHU W  HEOPraHUYECKUMH  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIaTYpa U n3oMmepus. OCOOEHHOCTH (HU3UYECKUX U
XAMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ASTUIEHIVIMKOAb U TriulepuH. dusznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs peaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHue o MexaHHW3ME peEaKIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esoBeka. (CnocoObl MOJy4YeHHS U [PUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbl H
O0eHzonpHOTrO sAnpa. duszndeckue cpoilcTBa (PpeHosa. OCOOCHHOCTH XUMHYECKUX



cBOMCTB (eHnosa. KayectBeHHble peakuuu Ha QeHosl. TokcMYHOCTH (eHoa.
CriocoOb1 monyuenust v mpuMeHnenne perona. denondopmanbaerumanas cMoa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKNaTypa. Du3nuecKue CBOMCTBA albJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  aIbJETUAOB U  KETOHOB:  pPEAKUUU
npucoeauHennsa. OKHUCIIEHUE albJAEeru0B, KAYECTBEHHbIE PEAKIIMU Ha aJIbJIETUbI.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE aJIbJETUJI0B U KETOHOB.

OnHOOCHOBHBIE IpeebHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HoMeHKIaTypa. Pu3ndeckue cBOcTBa
OJTHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BomoOpoaHble CBSI3U MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepuUKaUM, pPEAKUUU C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEJEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHUCIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAaJIbMUTUHOBAsA, OJIEMHOBAs, JUHOJEBAs,
JIUHONeH08as KUCIOThl. CrocoObl OMyUeHUsl U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psa, oOmas dopmyia, U30MEpUs U
HOMeHKJaTypa. dusnyeckne M XUMUYECKHE CBOMCTBA: TUIAPOJIU3 B KUCION U
HICJIOYHOM Cpeie.

XKupsl. Crpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HEMpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUPOJIE.

MBpbUT4 KaK COJH BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pubo3a,
ne3okcupu6o3za. dusnyeckrue CBOMCTBA U HaxoxaAeHHE B npupoje. DoTocuHTeEs.
XHWMHUYECKHE CBOMCTBA ITIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U AJIbJICTUIHON
IpyII, CIMPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHnusMa. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBnuBaroIe U HEBOCCTAHABIMBAIOIIKE AUcaxapuisl. I 'naponus
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lomrucaxapuapl: kpaxman,
[NIMKOTeH U 1eimoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmala, TJIMKOTeHa U
HEeJUTI0NI03bl.  DU3MYECKHME CBOMCTBA KpaxMalla M UEJUIIOJIO03bl. XHMUYECKHE
CBOMICTBA Kpaxmaya: TMApPOJIN3, KAaYECTBEHHAsl PEaKUUs C MOAOM. XHMHYECKUE
CBOICTBa LEJUTIOJNO3bL: TUAPOJIU3, ModydeHue 3pupoB uesuiono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).



OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIMPTA B AJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTA JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiicTBue
KpaxMajla ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANbHBIX 33/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE A(DUPBD).

A30TCoAep:KalIe OPraHn4YecKre COeIUHEeHUs.

AMWHBI — OpraHMYECKHE MPOW3BOJAHBIC amMMuaka. Kimaccudukaius aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenrie moJekyn, oOmas (Gopmyia, u3oMepus, HOMEHKIATypa U (U3HUECKHUe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE NEPBHUYHBIX aMHUHOB C A30TUCTOM KHCIIOTOW.
Conu anKuiaMMOHHSL.

AHWIMH — TMPEACTAaBUTENIb AMUHOB apomaruhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHoOe BiIMsiHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
MOJIy4YeHUs] M TpUMEHeHue anudarudeckux amMuHOB. l[lonyyeHue aHwinHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHble MPEACTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Ou3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAA
CTpyKTypa O€eiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KayeCTBCHHBIE PEaKIINH Ha OCIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HX MpEeBpallcHUM:
pacTBOpeHHE OEIKOB B BOJE, JIEHATyparus OETKOB NMPU HArpeBaHWM, IBETHHIC
peakuuu Ha O€NKH, pelieHHe OKCIIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHECHUIY.

BricokoMoJieKkyJIIpHbIE COeINHEHMNSI.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[Tonumepubie wmatepuansl. [lmacTMacchl  (MONMMATUIICH, MOJUIIPOIIMIIEH,
NOJINBUHWIXJIOPHU, TOJUCTHPOJ, MMOJMMETHIMETaKpUIaT, MOJUKAPOOHATHI,
novdTIWIeHTepedTanat). Y THin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJIOPOMPEHOBLIN, U30MPEHOBDBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIINE MOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpallCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEpUMEHTAIbHBIX 3adad Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MoJnekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBbIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHUYECKOrO0 COEAMHEHHMS 1Mo Macce (00bEMYy)
IPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIEHHUE CTPYKTYPHOU (POpMyIbI
OpraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINpPEAECICHUE JOJIM BBIXOJAa MPOAYKTAa PEAKIHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnupeaMeTHbIe CBA3H.

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

OOmume ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKkaius, HaOII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIlECTBA, (DU3WUYECKUE BEJIIMYMHBI, €IUHMIIBI MU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



doToCUHTE3, JbIXaHWE, OCJIKH, YIJICBOJBI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIC HCKOTIAEMbIE, TOTLTUBO.

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

11 KUIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sAep. XUMHUECKAN anemeHT. M3oronel. Ctpoenue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Kiaccudukaiys XUMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpeneieHue JIIEKTPOHOB TI0 AaTOMHBIM — OPOHTAJISAM.
DneKTpOHHbIE KOH(PUTYpPALIMU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBIC KOH(HUTYpaIliyi HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

ITepuonnueckuii 3akoH u [leproanyeckass cucremMa XUMHUUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOIUYECKOrO 3aKOHA U [leproanueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. J3JHAyYEHUE
nepuoaunueckoro 3akona /.M. Menneneena.

XYMHYECKass CBS3b. BHAbl XMMHMYECKOM CBSI3WM: KOBAJICHTHAs, HWOHHAsi,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [losipHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBA3U. KparHeie cBsa3u. BogopoaHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAuHEeHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
IToHsTHE 0 KOOPAWHALIMOHHOW XUMUH.

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

ITonstue o nucnepcHbix cucreMax. MictuHHble pactBopsl. Ilpencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauus. HacelileHHbe u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTammoruaparsl.



Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHAIBHBIC
Ha3BaHUSI OTJIETbHBIX MIPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX pEaKIuii B HEOPTaHWUYECKOW M OPraHUYeCKO
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W NpPEBpaIICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernnoBbie d3PHEKTH XUMUYECKUX PEaKIU.
TepMoxuMUYeCKre ypaBHEHHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHblie peaknuuu. Karanus u kataams3aTopsl.

OOpartuMblie 1 HEOOpaTHUMbIEC peakInu. XuMUieckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle HlaTense.

Onextponutuyeckas paucconuanusi. CuiibHble U ciaOble  3JIEKTPOJIUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPacTBOPOB: KHCIOTHAs, HEUTpaJibHas,
nienouHas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
BaxHelmme OKHCIMTENM W BOCCTAaHOBUTENIW. MeTon 3JIeKTPOHHOro OaiaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEeBpalllCHUN:
pa3IOKEHUE TNEPOKCHAA BOJOPOJAa B MPHUCYTCTBUM KaTAIM3aTOpa, MOIEIU
KPUCTAJUNIMYECKUX PEHIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIeTICHNe
Cpeabl PacTBOPOB C IOMOILIBK) HHIWKATOPOB, M3YYEHUE BIIMSHUSA Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CcuUCTEME€ XUMHUYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMOB. Duznueckue
CBOMCTBA HEMETAILJIOB. AJIJTIOTPOIUSI HEMETAJJIOB (HA MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonmydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIlaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcTBa. ['mapuusl.
TonnMBHBIE ATIEMEHTHI.

["asiorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTy4eHUs, (GU3UYECKHE U
XMMHUYECKUE CBOMCTBA. | aJIoreHOBOAOPObI. BaxkHeWmne KucaopoacoaepKamne
COEIIMHEHHUS TayoreHoB. JlabopaTopHble U TPOMBIIIUICHHBIE CIIOCOOBI TOTYYCHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYyYEHUS
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 KHUCIOTHI U uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHoM KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHN.

Azor. Haxoxmenue B mpuposie, CHocOObl TMOJydeHus, (uudeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHenue azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupojsie, CocOObl MONydeHUs, (U3HUECKHE H
xumudeckue cpoiictBa. dochunpr m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yaoOpeHus.

Yrimepon, HaxoXAeHHWE B mpupone. AJUIOTPONHBIE  MOIU(DUKAIUH.
duznyeckue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yrompHas kuciora u eé
coiii. AKTUBUPOBAHHBIN YyToyb, ancopOuusa. Dynnepensl, rpadeH, yriepoHble
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIJIEPOJOM, U €0
COCIVHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, CrmocoObl MoydeHus, (GU3HYEeCKUE U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeKs0, ero nNoJly4YeHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprondeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0UYeK aToMoB MeTamioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CrutaBbl METAJLIOB.

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

Oo6mas xapaktepuctuka MmeTtamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢GuU3HUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUH.

OoOmas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii W KaJblHil: ToNydeHue, (U3MYecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCIAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMHUHMIL: TTOTy4YeHue, (pu3ndeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeAuHeHud. AmdoTepHbIe CBOWCTBAa 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
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpomartsl, HX
OKHCIIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHAYECKHE CBOMCTBA MapraHua M €ro COCIUHEHUM.
Baxneiimue 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.

du3nyYecKrue 1 XMMUYECKHE CBOMCTBA MEU U €€ coeaquHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTMHEHUI.

[Muuk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
UHKA U €r0 COeIUHEHUMH.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MpPEBPAIlCHUN:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJIe, M3y4YeHUE KOJUIeKIMU «MeTaibl W CIUIaBbD», B3aUMOJICHCTBUE
HICIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAITIOB), B3aUMOJICMCTBUE LIMHKA U Kejie3a C pacTBOpaMU KHUCIOT U
nieI04ued, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUAPOKCUIOB ATIOMUHUS U LHUHKA C
pacTBOpaMH KHCJIOT M IIEIOYEH, pEllIEHHE SKCIEPUMEHTAJIbHbBIX 3a/Ja4 [0 TEMaM
«lanorensr», «Cepa u e€ coeauHeHUs», «A30T U Gochop U UX COCTUHEHUSN»,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBeuecTBa. [lonsTue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUH HAyYHOTO HCCIEeI0BaHUSI.
HayuHble IpuHLIKIBI OpraHu3alui XUMUYECKOr0o IPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOYYEHUSI BaKHEHUIITUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbIlIIEHHbIE CTTOCOOBI MONYYEHUSI METAIIIOB U
CIUTABOB. XUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl M €ro IMOCIEACTBHUS.
Ponb xuMuu B 06ecriedeHnH SHEPTeTUUECKONW O€30MaCHOCTH.

Xumuss ¥ 3J0pOBbE 4eloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUU B pa3BUTHUU MEIUIIMHBI.



XUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTBI, MHIIEBbIC N100aBKU. Poilb Xumuu B
oOecIeYeHn  MUIIEeBO 0€3011aCHOCTH.

Kocmernueckue u mnapdromepHbie cpeiactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIIOIb30BaHUSl MPENaparoB OBITOBOM XUMHUU B IOBCEIHEBHOMN
JKU3HU.

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

XuMus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMHKa.
Marepuansl 11t 31eKTpoHUKH. HaHOTeXHOIOTr N Y.

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 PEAKIIUHU, €CIH OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKuny, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJHM W MOJISPHOMU
KOHIICHTPAIIMM BEUIECTBA B PAacTBOpPE, JIOJM BBIXOJIa MNPOJAYKTAa PEAKUUH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanuzanuss ~ MeXOpeAMETHBIX  CBs3€H TNpU  H3YyYeHHM OOled u
HEOpraHndeckor xuMuu B 11 Kilacce oCyIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOPHS, 3aKOH, aHAJM3, CHHTE3, KJIAacCH(pHUKAIUS, MePUOIUNIHOCTh, HAOIIOICHHE,
M3MEpPEHHE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, DOJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUA YPOBEHb,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBA, WJICATBHBIN Tas3,
bu3nYecKre BEIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buomorus: KieTka, opraHus3M, dKOCHCTeMa, onocdepa, MeTaboIHM3M, MaKpO-
1 MUKPODJIEMEHTHI, OCIIKH, JKHPBI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIUIUBO,
pPECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUICHHOCTD,
dbapMmaiieBTHUECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npernaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAsA
MMPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'HH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEEICHUIO; HAINYUE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1[EJU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbBITA IO3HABATENLHON M TMPAKTUYECKON JIEeITEIbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIM4UHOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTUUECKON AesTEIbHOCTU
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHON NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIUMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBQXXEHUSI K 3aKOHY U IIPABOIIOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

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

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIbHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTUKOB;



MHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHHUU U MOCIEIYIOLIEM
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 PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUSA MOCHEACTBUMN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrss TpaBuil 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

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

OCO3HAHMS MOCTEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IMOJE3HOM, 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, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymied MPoPecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU Cpebl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKaroLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAEMBIX JECUCTBUIN U MIPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

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

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poJud B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKOM HAMNpPABICHHOCTH W Ba)XXHOM pOJM B
CO3JJaHMU HOBOW 0a3pl MaTepUaIbHON KyJIbTYpbl, B PEUICHUH TI00ATBHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAaHUA CYUIHOCTH METOJI0OB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJiy4aeMble 3HAHUS JIJIsl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (PAKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh 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 KU3HECHHBIMU IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

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

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIU(PHUKY METOJOB ITO3HAHWA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbId (DAaKT, PUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUs (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
T'PAaMOTHOCTH U COIIMATLHOW KOMITETESHITUH 00YYaroIIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrH4YecKue AeCTBUSI:

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

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUM 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 TIOHSTHS ISl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMpaTh OCHOBAHUS H KPUTCPUH IS KIACCH(PUKAIMA BEIISCTB M
XUMHUYECKHUX PEaKIN;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIE, JI€YKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

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



peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHX
pEeaKuunii;

(bOopMyIUpPOBATH LIEJIN U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M  MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIA OTYET O MPOAEIaHHOM paboTe;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
JESATENHHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InYHBIX
METO/IOB [TO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpPATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBbIE IOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUsS YYEOHBIX 3ajad
OTIPEICNIEHHOTO THUIIA;

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

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadecTBE CpejAcTBa mpu pabore ¢
XUMUYECKON uHpOpMaIMeil: NpPUMEHSATh MEXIpeAMeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISITHOCTH.

KoMMyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



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

BBICTYNATh C MpE3eHTAaIMell pe3yJbTaTOB IO3HABATEIBHOW JAESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBINIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NPOoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN NMYTEM COTJIACOBAaHUS IMO3UIUN B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii  ajlropuT™M ACHCTBUIM MpuU
BBITIOJTHEHWHU Y4YeOHBIX UM HCCIENOBATEeIIbCKUX 3a7ad, BBIOMpaTh Haumbolee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENIBHOCTH HAa OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIEC pe3ybTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CrelU(pUYecKue
JU1sl yaeOHOro npeaMeTa « XUMUs Hay4dHbIC 3HaHUS, YMEHUS U CTIOCOOBI IEUCTBUIN
M0 OCBOCHUIO, UHTEPIPETAIMA U MPEOoOpPa30BaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX YUEOHBIX
CUTYyalUsX, a TAKKE B PEAIbHbIX )KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C XUMUEH. 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
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOWYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEUICHUM MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/JAaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PalMOHAIIBHOTO
MPUPOOTOIH30BaHUsI, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbhl
YyelioBeKa, a TaKKe OJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAraoIINe MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3aldsg AaTOMHBIX OpOuTaneil, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIIEPOAHBIN CKeNleT, GyHKIIMOHAIbHAS
TpyIma, paadkal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), M30MEpUsl CTPYKTypHasT M TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KHCJIOPOJ- U a30TCOAEpPIKAIINE OPraHUYECKUE COCAUHEHUs], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUM, 3aAKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHSI OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DSHEPrHUM TMPU XUMUYECKUX pEeaKIHUaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUSA, JIeXkKAIIHe B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYCCKHUX SIBICHHUM; MPEICTABICHUS
0 MEXaHW3MaxX XWMHYECKHX pPEaKIUuH, TePMOJMHAMHYECCKHUX U KHUHETUYCCKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BJIUSHUW aTOMOB M T'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM B Me30MepHbIi 2 dekThl, opueHTaHThl | 1 |l pona);
(bakTOJIOTHYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESTEIbHOCTH  YeJOBEeKa, OONMX  HAYYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TIEpEepadbOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIONIUE MOHSTUS MPU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTraHUYECKUX COCIUHECHNU;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTaBJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB,;

COCTaBJIATh YPABHEHUS XMUMHYECKUX PEAKIMA U PACKPHIBATh WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA;,



M3TrOTaBJIUBATh MOJICIU MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABJIMBATH MPUHAJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAcIIEHHOMY
KJIacCy/Tpynne CO€IMHEHUM, JJdaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
Homenknatype (IUPAC) u mpuBOAWTh TpUBHATLHBIC HA3BAaHUS IS OTIEIHHBIX
NpeACTAaBUTENIE OPraHUYECKUX BEIIECTB (ITUJICH, AllETUJICH, TOJYOJI, TJIUILEPHUH,
ATWICHTJINKONb, (eHON, (QopMambIeTul, aneTaabJeTHu]l, aleToH, MypaBbHUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, CTE€ApUHOBAs, OJIEMHOBAsA, TATbMUTHHOBASI KUCIIOTHI,
[JIMIMH, alaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHUPOBAHHOCTh yMEHHUS ONPENENsATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUSX (KOBAJIGHTHAas W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSATH I[OJOKEHUS TEOPUU CTPOEHUS
oprannueckux BemiectB A. M. byTtiieposa /st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB,
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 ~ TEHETUYECKYID  CBSI3b  MEXKAY  HHUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOIO
Chipbsi (HE(Th, TPHUPOAHBIA Ta3, YTrojib), CIOCOOBI €ro TepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTeCTBEHHO-HAayYHBIX
MEeTOJaX MO3HaHUs — HAOJIIOJACHUHU, U3MEPEHUH, MOJICITUPOBAHUU, IKCIICPUMEHTE
(peaTbHOM M MBICTICHHOM) U YMEHUS IPUMEHSTH 9TH 3HAHMUSI,;

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



CHUCTEMATHU3alINIO, BBISBICHUE NMPUYUMHHO-CJICJICTBEHHBIX CBSA3EH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBIATH B3aUMOCBSI3h XMMUUYCCKUX 3HAHUU C
MOHATUSAMHM U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUSI CYIIHOCTH MAaTe€pUabHOTO EIUHCTBA MHUPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBICHUMN, 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
BEILIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUID XUMHUYECKOU
(GbopMyIIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30IIacCHOCTH  IMOCJIEACTBHUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATETLHOCTA 4YEJIOBEKa, CBA3AHHOM C IMepepadoTKOM
BEIIIECTB, UCIIOJIb30BaTh MOJYUYCHHBIC 3HAHUS JIJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAMOCTOSTEIBHO IUIAHUPOBAaTh M TIPOBOJIUTH
XUMUYECKUN DSKCIIEPUMEHT (MOJyYeHHEe W M3y4YeHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPIKAIIMX OPraHUYEeCKUX BEIIECTB, PEIICHHWE SKCIIEPUMEHTAIBHBIX
3371a4 110 PACMO3HABAHUIO OPTAaHWYECKHX BEIIECTB) C COOJIFOJCHHUEM IPaBHII
0e30macHOro OoOpallleHWs ¢ BeIIeCTBAaMU M J1Ta0OpaTOPHBIM O0OPYJ/IOBAHHEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJII01aTh MpaBUia SKOJOTHYECKH 11€J1eCO00pa3HOTro MOBEICHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpY>Karolen
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS Ha >KUBbIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC TTokazareis [1JIK;

aHAJIM3UPOBATH IIEJIECOO0PA3HOCTh MPUMEHEHUS] OPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNIHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JuTepaTypa, cpeAcTBa MmaccoBor mHpopManmu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHCTEME C€CTECTBCHHBIX HAyK W €€ POoju B 00€CIeueHUH yCTOWYHUBOTO
pa3BUTHA, B PEHICHUU TPOOJEM HKOJOTHUECKOM, PHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEW KyJIbTyphl YEJIOBEKa, a TaKxKe
HKOJIOTUUECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOTIOJIATAlOIINE TMOHATUS — XUMUYECKUH DJJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE H
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJieHTHAs, MOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJJIMYECKAs] PpEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIHTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOJMTHUECKOW TUCCOIUAIUMHU, TEPHOTUIECKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHHM, MHUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SBJICHHUW;  COBPEMECHHBIC
MPEJCTABICHUS] O CTPOEHHUM BEIIECTBA HAa ATOMHOM, MOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIEHUS O MEXaHU3MaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XUMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHUSI O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0O€30MacCHOM
WCIOJIb30BAaHUU BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKON
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIL30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknarypy (IlUPAC) u TpuBuanpHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHUS OOBICHSATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEILIECTBA 10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3IMYHBIM IMPU3HAKAM (YUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTENEHEeW OKHUCJICHUsI HJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSTEIIFHO BRIOMPATh OCHOBAHUS U KPUTEPHUH IS KJIACCH(PUKAITNH
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTEpPU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSIHUS aToOMay;
OOBACHATHh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHHH: XapakTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBa  BEHIECTB  PA3JIUMYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh YMEHHUSA PACKpPbIBaTh CYIIHOCTb: OKHCJIHMTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jencTuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIyYEHHUsSI CEPHOM KHUCIOThI, aMMHUaka,
oOlllMe Hay4yHble MPUHLMIBI XUMHUYECKHX MPOU3BOJCTB; LEIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0NIb3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SBJICHUN TPUPOABI — HAOMIOICHUE, W3MEPEHHE, MOJCIHPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
MPaKTUYECKOMN JAESTEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB s
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

cOpPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOIB30BAHUEM
MOHSATUM «MAcCOBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
Macchl BEIIECTBAa WM O0OBEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEN C
M3BECTHON CTEIMEHBIO AHMCCOIMAIMK;, Macchl (00bE€Ma, KOJHWYECTBAa BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO W3 MCXOJIHBIX BEIIECTB JJAHO B BHJIE€ pacTBopa C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpUMECH); JOJIU BBIXOJA MPOAYKTAa peaKInu; OOBbEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOI'O COCTAaBa HEOPTAaHMYECKUX BEILECTB, OMPECICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, H3YyYEHUE BIUSHUS
paznuUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIMu, pEeIICHUE
DKCIEPUMEHTANBbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
cOOJIIOICHHEM TIPaBHII O€30MacHOTr0 oOpallieHusi ¢ BEIIeCTBaMH U JabOpaTOpPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh I€ldb HCCJIENOBAaHUS, TPEJICTABIATH B
paznu4yHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocy/Iol u 1abopaTopHbIM O00OpyJOBaHUEM, OOpaIIeHUs] C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIIMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATEBHOCTH B ILIEISX COXPAHEHUS] CBOETO 30POBBS, OKPYKAIOIIEH MPUPOIHOMN
Cpeapl M JOCTHKEHUA €€ YCTOMYMBOTO PAa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCUYECKOTO JICCTBUSL HA JKMBBIC OPraHU3MBbl ONPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYHIECTBIATH IEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MH(GOpMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHGopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbarpiBaTh €€ M UCIOJIB30BAThH
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM poBbLIE)
Konrtpoasnbsie IIpakTnueckue
n/n NPOrpamMMsblI Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pasnea 1. Teopernueckue 0CHOBbI OPraHN4YeCKOH XHUMHUH
IIpenmer opranndeckoit xumuu. Teopust
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 8 https://m.eds00.ru/61HH8J58X
M. bytneposa
Hroro no paszneny 8
Paznea 2. YrieBoaopoasl
IIpene € YIJIeBOJO — ,
2.1 PCACIDBHBIC YIJICBOAOPOARL — AIKAtE! ) https://m.edso0.ru/LC5J74CMA
LUKJIOAJIKAHbI
H :
2.2 PHPCACIRHBIC YTTEBOMOPOARL- QIIKCHEL 14 1 https://m.edsoo.ru/0BNBOPH31
aJIKaJINEHBbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBoA0POIbl (ApeHbI) 8 https://m.edsoo.ru/3KLA1L26M
II
2.4 PHPOIHRTC HCTOSHHI yTIICROAIOPOAOS H 4 https://m.edsoo.ru/RY6NBZAW4
ux nepepadoTka
2.5 ["anoreHnpou3BOHBIE YTIIEBOIOPOIOB 4 1 https://m.edso00.ru/JI9OENZ9M
Wroro no pazaeny 35
Pasnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHNs
3.1 Cnuptel. denon 11 1 https://m.eds00.ru/TJI36WGJ5
KapOoHUIbHBIE COETMHEHUS: AJIbETUABI U
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. 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. BbicokomoJieKkyJISIpHbIE 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 IIpakTuyeckue

NpoOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsbI padoTsbI
Pa3pnen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue aroma. Ilepuonnyeckuit
I1
11 JANOH M LepHOITHCCKA CHCTeMa 9 https://m.edso00.ru/R39EAGJPC
XHMHUYECKUX dieMeHToB /. .
MenneneeBa
.M
1.2 Crpoenue Bewectsa. 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 XuMmust
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 INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTHyeckne
padoThI

JlaTa

U3y4eHHs

JyleKTpOHHbIe N (pPOoBHIE
o0pa3oBaTe/bHbIE Pecypchl

[Ipeamer u 3HaueHUE
OPraHUYEeCKON XUMHH,
MpeJICTaBICHHE O MHOT000pa3un
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 nzomepun: 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(UKAIIUN 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 hopmyia,
HOMEHKJIATypa U U30MEpPHs,
0COOCHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOMCTB, CITIOCOOBI
MOJIYYCHHUS U IPUMCHEHUE

Pemienune pacy€THbIX 3a71a4 Ha
ompezieNieHue MOJIEKYIIPHOM
(hopMyJIBI OPraHUYECKOTO
BEIIECTBA [10 MACCOBBIM JOJIIM
aTOMOB 3JICMCHTOB, BXOOAIIUX 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€THbIX 3a1a4 Ha
OIIpEJIETICHUE 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

AJKalueHbIl: CONPSHKEHHBIE,
W30JUPOBAHHBIE,
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, (PU3UYecKre 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
peakIuu

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
oTpeIeTICHUE MOJICKYJIIPHOMN

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

(bOpMyIIBI OPraHNYECKOTo
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 ypaBHEeHUsIM
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

Hedtb 1 ciocoOs! eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH

I'eneTnueckas CBA3b MEXAY
Pa3IUYHBIMU KJlaccaMu
YTJIEBOJIOPOIOB
["anoreHonpoun3BoaHbIE
YTJIEBOJOPOAOB: 3JIEKTPOHHOE
CTPOCHHUE; PEAKIINH 3aMEIECHUS
rajoreHa

JleiicTBue 1Ieno4YeH 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

JIUTAJIOT€HAIKAHOB C MATHUEM U
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: TOMOJIOTUYECKUN pAaa,
oOmras popmyna, cTpoeHHe
MOJIEKYJI, U30MEPHS,
HOMEHKJIATYpa, KJIaCCU(HKAIINS,
(du3nYecKue CBOMCTBRA

XUMHYECKHE CBOMCTBA
MPEACITbHBIX OJJTHOATOMHBIX
CIIUPTOB

CriocoObl nosryueHust u
MPUMCHCHHUEC OAHOATOMHBIX
CIIUPTOB

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

MHoroaromMHbie COUPTHI:
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/KMYAEB5AX

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 MHOTOaTOMHBIX
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

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

Anbaeruipl ¥ 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/IENbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYJI

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBOCTBa

XUMHYECKHE CBOMCTBA
Hpe)ICJIBHI)IX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOWCTB
MYpPaBbUHOUN KHCJIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHUCIIOT

OCOOCHHOCTH CBOMCTB:
HENPEICIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
JTIMKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeNU BHICIIUX
KapOOHOBBIX KUCIIOT

ITonsiTHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT

CrniocoOsl nosty4eHus u
NpUMEHEHNE 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 pac4€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaxkiuu, Ha olpeesIeHue
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
HETpPEAeIbHBIX 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 Mo ypaBHEHUSIM
XMMHUYECKHUX PEAKLUU

CucreMarusanus 1 00001meHne
3HAHUH 10 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
OIIpECIICHUE T0JIA 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 110 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

AMWHOKHUCIIOTHI: HOMEHKJIATypa
U u3oMepusi, pu3ndecKue
cBoiicTBa. OTIENbHBIC
MPEICTaBUTENN (l-aMUHOKHUCIIOT

XHUMHUYeCcKre CBOMCTBA
aMHHOKHCIIOT, 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; CTPYKTYPHI OEJIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

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

93

A3soTconeprxamue
TeTEPOLMKINYECKUE
coennHeHus. HyknenHoBsle
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas pojb

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

94

95

96

97

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

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

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/IU7EQ648Y

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: HaTypanbHble,
HCKYCCTBEHHbIE, CHHTETUYECKHE.

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

HOJ'II/IMepLI CrienuaJibHOI'O
Ha3HA4YCHUs

[Tpaktuueckas padora Ne 6.
Pemenne skcriepuMeHTaIbHBIX

101
3a1a4 1o teMme "Pacrmo3naBanue

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 9acoB

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-3;meMeHThI)

Pacnpenenenue 31eKTpOHOB IO
ATOMHBIM OpPOHTAIIAM

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

DJeKTpOHHBIE KOHPUTYpaIuu
MOHOB. DJIEKTPOOTPULIATENILHOCTD

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

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

IIpakTHyeckne
padoThI

Jara
H3ydeHusl

JJIeKTpOHHbIE 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

[IpeacraBieHuss 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 3J1eMeHTOB /[I. 1.
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

peaKkuii B HEOPraHMYEeCKOU U
OpPraHUYeCcKON XMMHHU. 3aKOH

COXPAHEHUS MacChl BEILIECTB; 1
3aKOH COXpaHEHHUS U

IpEeBpaIleHHs SHEPTHH TIPU

XUMHYECKHX pPEeaKLUsIX

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

TCPMOXUMHUUYCCKUM YPAaBHCHUAM

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

I'omorenHBIE U TCTCPOTCHHELIC
peakiuu

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

26

[Tpaktuueckas padora Ne 1 o
teme "BnusiHue pa3nnyHbix
(bhakTOpOB HA CKOPOCTH
XUMHUYECKON peakiun"

https://m.eds00.ru/NGQO5JTY7

27

28

29

30

31

OO6patumebie U HEOOpaTUMBbIE
peakuuy. XUMUYECKOE
paBHOBECHUE

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

DIIEeKTPOUTHYECKAs
nuccoranusi. CHIIbHBIC U c1a0bie
aneKkTponuThl. CTeneHb
JICCOIIMAIIIT

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

I'maponus coneit. Peakuu,
MPOTEKAIOIIKEe 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-
BOCCTAHOBUTEIIbHBIC PEAKIIUH.
Baknaeime oKuCIMTETN U
BOCCTAaHOBHUTEIIN

MeTo 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOr0) OajaHca

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

36

DJEKTPOIHU3 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 00001eHne
3HAHUH 110 TeMe "XHUMHUUIeCcKHe
peakuu"

KonTponbhas pabota no teme
"Xumuueckue peakuu'

[TonoskeHre HEMETAJIOB B
Ilepuonnueckoi cucreme
XUMHYECKHX d1eMeHToB /1. H.
MeHnenneeBa 1 0COOCHHOCTHU
cTpoeHus ux aromoB. Ousnveckue
CBOMCTBA HEMETAJIOB

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: Hax0XXIEHUE B
IpUpoze, CIOCOOB! MOTYUYEHHH,
(bU3HYEeCKUEe U XUMHICCKUE
CBOMCTBaA

I"anorenoBoiopoabl. Baxuenmue
KHCIIOPOJICOACPKAIITIE
COEIMHEHUS TaJOre€HOB
JlaGopaTopHbie U TPOMBITIUICHHBIE
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 CLIOCOOBI
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
Pemenune 3aa4 pa3mu4HbBIX TUIOB

Cepa: Haxo0XJIeHUE B PUPOJIE,
CHocoObl OTy4YeHUs!, PU3NUECKHUE
Y XUMUYECKHE 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,
CHocoObl OTy4YeHUs, PU3NUYECKHUE
1 XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPUIBI

Kucnoponcoaepxamue
coenuHeHus azota. OCOOCHHOCTH
CBOMCTB a30THOM KUCIIOTHI

IIpumeHeHne a3ora u ero
coelMHeHUI. A30THbIE y100peHus
dochop: HAXOkKAEHUE B IPUPO/IE,
CHOCOOBI OTyYeHUS, PUIUIECKUE
Y XMMHYECKHUE CBOMCTBA.
®ocounst u pochun

Oxkcunst hocdopa,
docdopcoaepkaime KUCIOTHI.
Comu hochopHOit KUCTOTHI
[Tpumenenue docdopa 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 IPUPOJIE,
AJUTOTPOTIHbIE MOJUPUKALINY;

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), kpemnenas 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 KOHTPOJIBHOHN pa0OThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONS5J7
omunboK

71 [Tosio)keHME 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

[Tepuoanueckoii cucteme
XUMHUYECKHX JJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

OO6mue ¢puznyeckre CBOMCTBA
MeTaisoB. [IpuMeHeHne MeTannos 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. Oomue 1
CIIOCOOBI MOJYYEHUSI METAJIJIOB

OO11ast XapakTepUCTHKa METAJIJIOB
|A-rpynmsr [Teproaudeckoit

CHUCTEMBI XMMUYECKHUX 3JIEMEHTOB.

Hatpuii u xanuii: nosny4deHue, 1
du3nueckre 1 XUMHYECKHIE

CBOWCTBA, MPUMEHEHHE MTPOCTHIX

BELIECTB 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
bu3nvecKre 1 XUMHIECKHUE

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

YCTpaHECHHS
AJIOMUHUI: TIOJTyYeHUE,
bu3HYecKue 1 XUMHYECKUE
CBOICTBA, IPUMEHEHHUE
AmMdoTepHBIE CBOWCTBA OKCHJIA U
TUAPOKCH]IA ATIOMUHMUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHS,
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.
Pemenue sxcriepuMeHTaIbHBIX
3aj1a4 o 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
coenuHenuil. [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.edso0.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 MEIU M €€ COSTMHECHUH,
WX MPUMEHEHHE

dusnuecKnue 1 XUMHIECKUE
CBOMCTBA IIMHKA U €TI0
COEIMHEHM, UX TPUMEHEHUE.
' IpOKCOKOMIUIEKCHI IUHKA
[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 MaTepHasa o TemMe
"Merayuier"

KonTponbhas pabota no Teme
"MeTtayier"

AHanu3 pe3yibTaToB
KOHTPOJIBHOHN paboThl, KOPPEKLUs
O1mmnO0K

Posib xumMum B obecnieueHNH
YCTOMYMBOIO pa3BUTHUSA
yenoseuyecTsa. [IonaTue o
HAy4YHBIX METOJAaX UCCIIECIOBaHU
BELICCTB

Hayunble mpuHIUIIEI OpraHU3aluu
XUMHUYECKOTO TIPOU3BOICTBA.
[TpombInIeHHBIE CTTOCOOBI
TIOJTYYCHHUST 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 Xxumus

https://m.edsoo.ru/HFYWAQ1VW

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

https://m.edsoo.ru/BTM3AEKNW

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

100

101

102

XUMHS B CTPOUTEIILCTBE.
Baxwneiiue cTpouTeNbHbIE U
KOHCTPYKLMOHHBIE MATEPUAIIbI

XUMHS B CEJILCKOM XO03SIHCTBE.
Oprannyeckue 1 MUHEPAJIbHbIE
yaoopeHus

Cucremaruzanus 1 0000I1IeHne
3HAHUM IT0 TEME

OBIIEE KOJIMYECTBO YACOB I1O0
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
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

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 BKIIKOYACT:

OCHOBOTIIOJIAralolue MOHATHS (XMMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI04Ka aToma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIA ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKyJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATENBHOCTb, CTETEeHb OKHCIICHUS,
XUMHUYECKas CBsI3b (G- M T-CBSI3b, KPATHBIC CBSI3U), THOPHUIM3AIUSL
aTOMHBIX OpOuTaneil, KpHucTalUTMYecKas pemeTka, MOJIb, MOJISpHAs
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHILEHTPALUS, PacTBOPHI
(MCTUHHBIC, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTHUAPATHI, YTIIEPOTHBIN
CKeneT, (yHKIMOHAJbHAs TpyMMa, pagukal, HU30MEpPbI, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHYECKUH psJl, TOMOJIOTH, YTJIEBOJOPOIHI,
KHCTIOPOJI- U a30TCoAepkallie COCAMHEHMs, OMOJIOTHYECKH aKTUBHBIC
BellecTBa (YraeBOIbl, KUPbBI, OETKK), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHECHHS, KPEKUHT, pU()OPMUHT, THIIBI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
HHIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTUMbIe ¥ HEOOPATHMBIE), PACTBOP, DJICKTPOIUTHI, HEAICKTPOIUTHI,
ANEKTPONIUTUYECKAsT AUCCOIUAIIMS, CTETIEHb UCCOLMALUU, OKUCIUTENb,
BOCCTAHOBUTEINIb,  JJIEKTPOJU3, CKOPOCTh XHUMHYECKOH  peaKiud,

XHUMHNUYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOEHHUS OpPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus 3IEKTPOIUTHUECKON TUCCOLMAIUH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIeXkKAIMEe B OCHOBE MOHUMAHHS NPUYMHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BElIECTBa HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

NpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOANHAMHNYCCKUX u KHUHETHYCCKHUX 3aKOHOMEPHOCTIX nux



1.4

1.5

2.1

2.2

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(haKTOJIOTHYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, TMOIYYCHUH H
0€e30MacCHOM  HCIIOJB30BAHMM  BAXKHEHINIMX  HEOPraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON AESITeNbHOCTU

YCJIO0BCKa

o0IIre Hay4dHble MPUHIMIBI XUMUYECKOTO MPOU3BOJCTBA (Ha MpUMeEpe
MPOM3BOJICTBA CEPHON KHUCIOTHI, aMMHaKa, METAaHOJa, ITepepaboTKh
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 npeBpameHHﬁ

B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C TOHITUSIMU U MMpEaACTaBJICHUAMU
APYyrux mnpeamMeToB AJIsL 0oJiee OCO3HAHHOTO MOHUMAHHS M OOBSICHECHHS

CYUIHOCTH MaTepUaIbHOIO €AMHCTBA MUPA

3.1

CdopMUpOBaHHOCTH YMEHHSI HCTIOIB30BATh:

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 HEOPraHUYECKUX
BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILIEHHBIX

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

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHUA H

KPUTEPHUH TS KIacCu(PUKAINU U3yIaeMbIX XUMHUYECKUX 0OBEKTOB
OpPraHUYeCKHE BEIIEeCTBA, CAMOCTOSTEIILHO BHIOMpAaTh OCHOBAaHUA U
KPUTEPHUH TS KIacCu(DUKAIIN U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpU3HAKaM (YHCIYy U COCTaBY PEarHpYyIOIIMX BEIIECTB,
TerIoBoMy 3(pQEeKTy peakiuu, W3MEHEHHUI0 CTETeHEW OKHCIICHUS

AIIEMEHTOB, 00PATUMOCTH PEAKILIMH, YUACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh JJEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKUX dJ1eMeHTOB 1 — 4 nepuonos [lepuonuueckoit cuctemor . 1.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOJIB3Ys MOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, JHEPTETUIECKUE YPOBHU



7.1

7.2

7.3

CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MMHU COEIUHEHUH I10
NeproaaM | Tpymninam

ChopMUpPOBaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX
peaKiuii ¥ pacKpbIBaTh UX CYLUTHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA MOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OayaHca 3TUX PeaKInui

YpaBHEHUsI PEaKIMid pa3IWYHBIX THUIIOB; IOJHBIE M COKpamEHHBIC
YpaBHEHHUS peakluii HOHHOrO OOMEHa, yUYUThIBasl YCIOBUS, IPU KOTOPBIX
9TU PCaKMU UAYT JO KOHIIA

peakuuil THIpOJu3a, peakluil KOMIUIEKCooOpa3oBaHUsl (Ha MpHUMeEpe

THJIPOKCOKOMITJICKCOB IIMHKA U ATFOMUHUS)

8.1

8.2

10

10.1

10.2
10.3
10.4

CdopMUpOBaHHOCTH YMEHHSI TIOJITBEPKAATh:

Ha KOHKPETHBIX TIPUMEpPAX XapakKTep 3aBHUCHUMOCTH PEaKIIMOHHOM
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 0OCOOCHHOCTEN peain3alliy pa3InuHbIX

MEXAaHU3MOB IIPOTEKAHUSI peaKLui

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOLIMMHA

JKCIIEPUMEHTAMMU U 3aIUCAIMU YPABHEHUN XUMUYECKUX PEAKIUN

CdopMUpOBaHHOCTH YMEHHSI XapaKTEpPU30BaTh COCTaB M Ba)KHEHIIHE
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K OINPEHCIEHHBIM KiaccaM |
rpyniaM COeIUHEHHH (TTPOCThIE BEIIECTBA, OKCHUIBI, THAPOKCHIBI, COJIH;
YTJIEBOJOPOIBI, POCTHIC 3PUPHI, CIIUPTHI, PEHOIIBI, ATbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE A(UPHI, JKUPBI, YIICBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OCJTKH)

CopMUpPOBAaHHOCTH YMEHHS TPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMylnaM M ypaBHEHHMSM XHUMHUYECKHX PEaKIUWd C HCIOIh30BAHHEM

(I)I/IBI/I‘-IGCKI/IX BCIIMYWH!

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIH OJTHO
W3 UCXOAHBIX BEIIECTB JIAHO B BUJIC PACTBOPA C ONPEIeIEHHON MacCOBOM

JIOJIEH pacTBOPEHHOTO BEIIECTBA WIIH JIAHO B M30BITKE (MMEET IPUMECH )
MaccoBOW WM 00BEMHOM J10NU, BBIXO/1A MPOAYKTA PEAKIIMU
TEIUIOBOTO 3P eKTa peaKimii

00BEMHBIX OTHOILIEHUM ra30B

10.5

M0 HAXOXKACHUIO XUMUYECKON (hOpMYJIbI BEIIECTBA



11

Bianenue cucreMoll 3HaHUM O METOJAX HAy4YHOIO IO3HAHUS SBJICHUM
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 HOBC@}IH@BHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHSATh (MCIOJIB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBAX BEIIECTB JUISl SKCIEPUMEHTAILHON NPOBEPKHU
TUINOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHUX
peakiuii ¥ TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CHCTEMHBIC XUMUYECKUE 3HAHWS JIsi OOBSICHEHUS M TPOTHO3ZUPOBAHHS
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 (MOJIyYCHHE W H3YYCHHUE CBOMCTB HEOPraHHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAYCCTBEHHBIC pEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIMX OPraHMYSCKUX BEIIECTB,
pelicHue AKCIEPUMEHTATBHBIX 3aJa4 10 pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOIOICHHEM MPaBUI
O0e3omacHOrO  oOpaimieHusT ¢  BeHeCTBAaMH W JIAOOPAaTOPHBIM
obopynoBanueM; (GOPMYJIUPOBATH LIETU UCCIEAOBAHUS, MMPEACTABISATH B
pa3nuyHOi (GopMe pe3ynbTaThl AKCIEPUMEHTA, aHAJIW3UPOBaTh U

OLCHHUBATb UX NTOCTOBCPHOCTDH

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISTH LIEICHANPABICHHBIN MOHCK
XUMHUYECKON MHPOpPMALIUU B PA3TMYHBIX UCTOYHUKAX (HAayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeAcTBa MaccoBOi uHbopMaluu, cetb MHTepHET 1
JIpyrue), KpUTHYECKH aHAJU3UpOBaThb XHUMHUYECKYI0 HH(OpMaIHUIO,
nepepabaTeiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUHM C ITOCTABJICHHOM

yaeOHOM 3amaueit

15

ChopMHPOBaHHOCTE  yMEHHSI  NPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLCHMBaThb HHPOPMAIMIO C TMO3MLUH 3SKOJOrMYECKOH Oe30macHOCTH
HOCJIEACTBUM OBITOBOM M NPOU3BOJICTBEHHOM MEATEIBHOCTH YENIOBEKA,
CBSI3aHHOM C TiepepaldoOTKOil BellecTB; CPOPMHPOBAHHOCTH YMEHHM
OCO3HaBaTh  OMNACHOCTb  BO3ACHCTBUS  HA  JKUBbIE  OPraHU3MBI
ONpeAETEHHBIX BEILIECTB, IOHMMAas CMBICH T[IOKa3arens MpeaeabHOM
JIOHyCTI/IMOﬁ KOHIOCHTpAallM, W TOACHATbL Ha I[IpUMEpax CIIOCOOBI
YMEHBIIEHUS U NPEIOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IO XUMHNH

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

11

TeopeTI/I‘leCKI/Ie OCHOBBI XUMHH

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

KOH(bHpraLII/ISI atoma. BaneHTHbIe SJICKTPOHLI

1.2

[lepuonnueckas cucreMa xumudeckux dnemeHTtoB .M. Menaeneesa.
Ousnyeckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuunnbl 1
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB M HX COCIWHEHUH I10
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB TPOCTHIX

BCIUICCTB, BOOOPOJHBIX COCIII/IHGHI/If/'I, BBICIIUX OKCUAOB U THAPOKCHUIOB

1.3

14

1.5

BanentHocts. DnekTpooTpunateabHOCTh. CTENeHb OKUCIECHUS

Buabl xumudeckoil cBA3u (KOBaJ€HTHAsl, MOHHAs, METAJIMYECKAsl, BOJIOPOHAs)
1 MEXaHU3MBbI €€ o0pa3zoBaHus. MeXMOJIEKyIsIpHbIe B3auMoeicTBIA. BemecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpO€HHMs. THIbl KpUCTAIITMYECKHX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEIETKU

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. TepMOXUMHUECKHEe ypaBHEHUS

OOpatumble peakuuu. XUMHYecKoe paBHOBecue. DakTophl, BIHAIOIIME Ha

COCTOsIHUE XUMHUeCcKoro pasHoBecus. [Ipunuun Jle [Ilarense

Onektposmtrueckas aucconuanus. CunmpHble W ciiadbie dnekTponuThl. Cpena
BOJHBIX pAacTBOPOB BEILECTB: KHCHas, HEUTpasibHas, Iieno4yHas. CTeneHb
qucconuanyy. Peaknpn MOHHOro ooMeHa

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

CriocoOblI BeIpaKeHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0JIsi paCTBOPEHHOTO
BEIIECTBA, MOJIApHAss KOHIEHTpauusa. HacbeleHHble YW HEHACBIIIEHHBIE

pacTBOpbI, pacTBOpUMOCTh. Kpucramioruaparst

OKHUCIUTEIIFHO-BOCCTAHOBUTEILHEIC pEeaKkunu. HOBG,I[CHI/IG BCIICCTB B Cp€aax C

pasHbIM 3HaueHueM PH. MeToabl 2IeKTpOHHOTO OanaHca



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

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpPBI, a30Ta,
dbochopa, yrimepoga W KpEeMHHUS) HM = HX  COCOUHEHUH  (OKCHIOB,
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. YriuepoaHblil CKEJIET OPraHU4YEeCKOW MOJIEKYIIBI.
KpatHOoCTh XMMUYECKON CBS3U. S- M P-CBs3uU. SP3-, SP2-, SP-ruOpuaM3aIuu
opOuTasieii aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XMMHYECKOTO

cTpoeHust MosieKya. 'omonoru. ['omonornueckuii psin. Mzomepus u n3omepsl

3.2

[lonsatne o  ¢ysknuoHampHOW  rpynme.  OpueHTanuoHHble 3} EKThI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccu(UKAMU OpraHWMYECKUX BemecTB. HomeHkmaTypa
OpPraHUYeCKUX COEJAMHEHMH (CHUCTeMaTHuYecKas) M TpPUBUAIbHBIE Ha3BaHUSA

Ba)KHEHIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

CBO60,Z[HOpaI[I/IKaHLHLII>'I M MOHHBIH MEXaHU3MBI pCaKkuu. Ilonsatue o

Hykneoguie u anekrpoduie. [pasuno MapkoBuukosa. [Ipasuso 3aifiieBa

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

pasMEpoOM LUKJIA. P CaKU MPUCOCAUHCHHUA U paIUKAJILHOI'O 3aMCIICHUA

3.6

3.7

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKLUU IPUCOEIUHEHUS (TaJIOr€HUPOBAHUE,
TUIPUPOBAHUE, TUAPOTraJOT€HUPOBAHUE, TUApPATALUA), TOPEHUS, OKUCIECHUS U
nojauMmepusanuy. I[IpoMblluieHHble M J1a0OpPAaTOpHBIE CIIOCOOBI  MOJIyYEHHS

AJIKCHOB

AJ'IK&,I[I/ICHBI. XHUMHUYEeCcKHe CBOMCTBA AIKaJUCHOB: PpCaKIUKU IMPUCOCAUHCHUS

(ruapupoBaHue, TaJOTEHUPOBAHUE), TOpPeHMsT W moiaumepuszauuu. llomyuenue




3.8

aJIKaAUCHOB

Ankunpl. XMMUUECKHE CBOWCTBA: pEeaKLMM INPUCOEIUHEHUS (TaJIOT€HUPOBAHUE,
THIPUPOBAaHUE, THIPATAIMs, THIPOrajJOreHHPOBaHUE) KaK CIOCO0 IMOMyYeHHS
IIOJINMEPOB M JIPYTUX IOJE3HBIX MPOAYKTOB. Peaknuum 3amenienus. ['openue
aleTUJIEHA KaK UICTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM JJISl CBAPKU U PE3KHU

MCETAJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

3.9

3.10

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

Crioco0sl MosTydeHus: U MpUMEHEHUE apOMaTUYECKUX YTII€BOI0POIOB

Crouptel.  IlpenenbHble  OJHOATOMHBIE CIUPTHL. XHWMHYECKHE CBOMCTBA:
B3aUMOJICIICTBE €  HAaTpUeM KaK CIOCO0  YCTaHOBJIECHHS  HaIMYUs
THUIPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAMH  KaK  CIOCOO  MOJydeHHUs
pacTBOpUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHusi.
[Tonydyenue »sTaHona: peakiuus OpPOXKEHUS TIIOKO3bl, THApATAIs STHIICHA.
OTHUIIEHTIINKOJIbL U TIIMOCPHUH KaK MPCACTaBUTCIIU MPEACIbHBIX MHOI'OAaTOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, THAPOKCHIOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

3.13

3.14

AJ'H))IGFI/IJII)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJIBACTHAOB: TUAPUPOBAHUC,
KAueCTBEHHBIC PEAKIUM HAa KapOOHWIBHYIO TPYIIY (peakuus «cepeOpsHOTO
3epkaniayn, B3auMoseiicteue ¢ ruapokcuaom meau (11). Tlonyuenne npeaenbHBIX
QIBJICTU/IOB: OKHUCIICHHE CIMPTOB, THIpATalMs ameThieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKu OKHUCIICHHA allCTOHA

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBONCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypPaBbUHON KHUCIOTHI.
[TomyyeHnne mnpeneNbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albICTUI0B. BpIcIine npeneiabHbe U

HeTpeAeIbHbIe 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 ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA YKHPOB:
TMJIpUpPOBaHUE, OKUCIeHHe. [Maposin3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0
IIPOMBIIIJIEHHOTO TOJIY4€HHS COJIEW BBICHIMX KapOOHOBBIX KHCIIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBbIX KHCIIOT

3.15

XHMMHMYECKHE CBOMCTBA TIUIFOKO3BI: pEaKkIMM C Y4YaCTUEM CHUPTOBBIX U



3.16

3.17

3.18

QJIBJICTUIHON TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIOKO3bI, €€
3HaYEHHUE B KU3HEJEATEIILHOCTH OpraHu3Ma. Jucaxapuapl: caxapos3a, MajabTo3a.
BoccranaBnuBaromue ¥ HEBOCCTaHABIMBAIOIIME Jaucaxapuabl. [uaposiun3
mucaxapunoB. [lomucaxapuapl: Kpaxmai, TiaukoreH. CTpoeHHe MaKpOMOJEKYI
KpaxMmayia, TJIMKOT€Ha W [eJUToNo3bl. Du3ndeckne CBOWCTBA Kpaxmalia M
LEJUTI0NIO3bl.  XMMHUYECKHE CBOMCTBAa Kpaxmaia: TUApPOIU3, KadeCTBEHHAs
peakuusi ¢ UoAOM. XHMMHUYECKHE CBOMCTBA IIEJUIIOJIO3bI: THAPOJIU3, MOJIyYCHUE
a¢upoB 1eTroNo3bl.  [loHSATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBINA MIETK)

AMHHBI. AMUHBI KaK OPraHUYE€CKUE OCHOBAHUSA: PEAKIUU C BOJOW, KUCIOTaAMU,
peakuusi TOpeHHs. AHUIUH Kak TMPEACTaBUTENIb aApPOMATHUYECKUX aMHUHOB.
XWMHYECKHUE CBOMCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHCJIOTaMH, OpOMHOM
BoAoH, okucineHue. IlonydeHne amMHHOB aJKWIMpPOBaHHMEM aMMHaka U

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

AMUHOKHUCIOTBI M O€NKU. AMHUHOKHUCIOTHI Kak aM(pOTEpHbIE OpPraHUYECKUe
coequHeHus. OCHOBHBbIE aMHUHOKHCIOTHI, oOpasyromiue Oenku. XUMHUYecKue
CBOWCTBa OEJIKOB: TUAPONU3, JI€HATypalys, KayeCTBEHHbIE (LBETHBIC) PEAKLIUU

Ha OenKu

Ctpoenue W CTPYKTypa MOJMMEPOB. 3aBUCHMOCTh CBOWCTB IOJIUMEPOB OT
cTpoeHHs MouyieKyd. OCHOBHBIE CIOCOOBI TOJNYYEHUS BBICOKOMOJEKYISIPHBIX
COEMHEHHI: peakluy MOJIMMepU3alud U MoidukoHaeHcanuu. Knaccudukarms

BOJIOKOH

3.19

WNnentudukanms opraHndecKux cCoeIMHEeHUH. Perenue sKkcepuMeHTaIbHBIX

3aaa4 Ha paCliO3HaBaHHUEC OPraHUYCCKUX BCHICCTB

3.20

4.1

4.2

4.3

4.4

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

XuMmusi B ToOBceIHEBHOM >xu3HHU. [lpaBuna Oe3omacHOM paboOTBl € €IKUMH,

TOpHOYMMU U TOKCUYHBIMHA BCUICCTBaAMU, CPECACTBAMU OBITOBOI XMMUHU

XHUMHSA U 310pOBbe. XUMUS B MEAULMHE. XUMHS U CEIIbCKOE X035 MCTBO. XUMHUSI B
MIPOMBIIUIEHHOCTH. XWUMHS M JHEPreTHKa: MPUPOIHBIA U TOMYTHBIA HE(TAHOM
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ mepepaboTka (MPUPOIHBIC
WCTOYHUKHU YTIIEBOJOPO/IOB)

XUMHUA W DKOJOTHs. XUMHUYECKOE 3arpsA3HEHHE OKPYKAlolIe cpeabl U €ro
nocaencteus. Oxpana ruapocdepsl, MOUYBBI, atMocdepsl, (Iopsl U (GayHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobiema OTX0M0B W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKH SHCPIrun

O6H_II/IC NpeACTaBJICHUA O IPOMBIIIJICHHBIX crocobax IMMOJYYCHUA XHUMHUYCCKUX



BELIECTB (HA NpPUMEpE IPOU3BOJCTBA aMMHaKa, CEpHOW Kuciaorel). Y€pHas u
nBetHas  Merauryprus.  Crekino M CWIMKAaTHasg  NPOMBIIUIEHHOCTb.

[IpombrnenHast ~ opranuueckas  xumua. Cppp€ A8 OpraHU4ecKou

MIPOMBIIIIICHHOCTH
5 Tunsl pacy€THBIX 337124
51 Pacuétbl Mmacchl BenecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
' BEIIECTBA, MAacCe WIN 00BEMY OJJTHOTO M3 YIaCTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérsl TermmoBoro 3¢ dexra peakuu
5.3 Pacuérel 00BEMHBIX OTHOIICHUI TA30B MPHU XUMHUYECKUX PEAKITUIX
5.4 Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
' OJTHO M3 BEILIECTB JAHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl MmaccoBoit i 00BEMHON AOIM BBIX0/IA IPOAYKTA PEAKIIUH OT
' TEOPETUYECKHU BO3MOKHOTO
Pacuéter macchl (00bE€Ma, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKITHH, SCITH
5.6  0aHO U3 BEIIECTB IaHO B BUJIE PACTBOPA C OMPEIEIEHHON MacCOBOI 10JIeH
PacTBOPEHHOTO BEIIECTBA
57 Pacu€Tsl ¢ HCTIOJIB30BAHUEM MTOHATUI «MACCOBAS I0JISDY, «MOJISIpHAs
' KOHIIEHTpaLUs», «PaCTBOPUMOCTb)
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 YYHEHUKA

« Xumus; 10 knacce. yriyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlynuna B.B. O61iecTBo ¢ orpaHudeHHON
oTBeTCTBEHHOCTHIO «JJPODA»; Aknimoneprnoe obiectBo «M3aarenbeTBo
«IIpocsewmenue»

* Xumus; 11 knace. yrmybnennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u np.; nox penakiueit Jlynnaa B.B. O6mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe odmiectBo «M31atenbcTBO
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIS
denepanpHas pabodas mporpaMma 1o yaeOHoMy mpeamMeTy XuMus (poPrIbHbINA
YPOBEHB);

Metonnueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3bmenko, B. U. Tepenuna u ap. «Xumusi. YriayOaeHHbIH

ypoBeHnb». 10 kiacc / B. B. Epemun, A. A. JIpo3nos, . B. Epemuna, B. N.
MaxonuHna, O. FO. CumonoBa, 3. 10. KepumoB. —

M. : Ipoda, 2018. — 339 c. : miL;

Metonnueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3bmenko, A. A. JIpo3noBa u ap. «Xumusi. Y 1y OJaeHHBIH

ypoBeHnby. 11 kiacc / B. B. Epemun, A. A. JIpo3nos, . B. Epemuna, H. B.



Bounkosa, H. B. ®upcrosa, 3. FO. Kepumos. — M. :

Hpoda, 2018. — 423 c. : ni.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/schedule
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