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IHosicHuTeIbHAA 3aIIUCKA

[IporpaMmma 1Mo XUMUU Ha ypOBHE CpeaHero oOiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE TpPEOOBaHUU K pe3yJibTaTam
OCBOEHHS OCHOBHOI 00pa3oBaTeIbHON MPOTrpaMMBbI CpeiHero oo1ero oopasoanus, npeacrasieHHsix B @I'OC COO.

Xumusi Ha ypOBHE YIIyOJEHHOTO HM3yYeHHUs 3aHMMaeT Ba)XHOE MECTO B CHCTEME €CTECTBEHHOHAYYHOTO OOpa30BaHHS
yuaniuxcs 10 — 11 kmacco. U3yuenue npenmera, peaiuzyeMoe B yclnoBusAX AUQPGEepeHIUPOBAHHOTO, MPOPUIBHOIO 00yUYeHUs,
NpU3BaHO O0eCrednTh 001e00pa3oBaTeNbHYI0 M OOIIEKYJIbTYPHYIO IMOATOTOBKY BBIMTYCKHHKOB IMKOJIBI, HEOOXOTUMYIO IS
aJlanTanuy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM JKH3HH B COLIMYME, a TaKKe ISl MPOJODKCHUs OOyUYeHHS B OpraHH3aIlHsIX
po¢eCCUOHATBHOTO 00pa30BaHMs, B KOTOPBIX XHUMHS SIBIISIETCS OJTHON U3 MPUOPUTETHBIX TUCITUTLINH.

B nporpamme mo XxuMmMuum Ha3HaueHUE mpeaMera «XUMHUS» MOJydaeT MNOAPOOHYIO HHTEPIPETALHUIO B COOTBETCTBUU C
ocHoBonounararoumu nojoxeHusiMu @I'OC COO o B3aMMO00OyCIOBIEHHOCTH LI€NIEH, CONEp)KaHUs, pe3yJbTaTOB O0yUeHUs U
TpeOOBaHMN K YPOBHIO MOJATOTOBKM BBITYCKHUKOB. CBHIIETEIBCTBOM TOMY SIBJISIFOTCS CIIEAYIOLIUE BBINOJHSIEMBIE POTPAMMOM
0 XUMHH (HYHKITUH:

-rH(OPMAaLIMOHHO-METONYECKAs], peaIn3aliis KOTOpOoi 00ecrieunBaeT MoJly4eHre IpeICTaBICHUs O LIENAX, COAEepKaHUU, O0LIe
cTpaTeruu OOydYeHHUs, BOCIIUTAHUS U Pa3BUTHA OOYYAlOIIMXCS CPEICTBAMHU MpEAMETa, M3y4aeMOro B paMKaX KOHKPETHOI' O
npodus;

-OpraHu3alMOHHO-TUIAHUPYIOLIasi,  KOTOpas  MpelycMaTpUBaeT  ONpEJeNIeHHWEe:  NPUHLIUIOB  CTPYKTYpUPOBaHHMS U
MOCTIEAOBATEIBHOCTH HM3y4YeHHUs] Y4eOHOro MmaTepuana, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTepPHCTHK; MOAXOA0B K
(OPMUPOBAHUIO COJIEPIKATEIBHON OCHOBBI KOHTPOJSI M OICHKHM OOpa30BaTEIbHBIX IOCTHXKEHUH OOYy4alolIMXCsi B paMKax

UTOrOBOM aTTeCcTalu B (bopMe CAHUHOI'O IroCyaapCTBCHHOI'O 3K3aMCHaA 110 XMMHH.



[Tporpamma mjist yriayOJaeHHOTO HW3yYEHUS XUMUU:

-yCTaHABJIWBACT WHBAPHUAHTHOE IPEAMETHOE COJACpKaHWE, O0O0s3aTeIIbHOE /I W3y4YeHUsS B paMKaxX OTICIbHBIX NpodHIIeH,
MpeayCMaTPUBAET PACTIPEACIICHHE U CTPYKTYPUPOBAHUE €TO 10 KJIaccaM, OCHOBHBIM COJIEPKAaTEIbHBIM JIMHUSM/pa3iesiaM Kypca;
-JIaeT IPUMEPHOE paclpe/ieicHie Y4eOHOT0 BpEeMEHH, PEKOMEHYEMOT0— JIIST U3yUEHHUS OTACIIbHBIX TEM;

-TIpeIaraeT TPUMEPHYIO IMOCJICIOBATEIIBHOCTh M3ydYeHUs YYeOHOTO MaTepualia— C Y4YeTOM JIOTUKH IIOCTPOSHHS Kypca,
BHYTPHIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3CH;

-JIaeT METOJIUYCCKYIO MHTEPIIPETAIIMIO IeJieH M 3a/Jad MU3y4eHHs IMpeaMeTa Ha yriayOJeHHOM YPOBHE C YYETOM COBPEMEHHBIX
NPHOPUTETOB B CHCTEME CpPEIHEro oOIero oOpa3oBaHUs, COACPKATEIBHOW XapaKTePUCTUKH TUIAHUPYEMBIX pE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHON IIporpaMMbl CpeaHEro oOmero oOpa3oBaHMs (JJUYHOCTHBIX, METaNpeIMETHBIX,
pPEAMETHBIX), a TaKK€ C YyYeTOM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIbHBIX JEHUCTBUN OOYy4YarOIIErocs IO OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

[To BceM mo3uIMsAM B IIporpaMMe MO XMMHUHU MPEAYyCMOTPEHA MPEEeMCTBEHHOCTh ¢ 00yYeHHEeM XHMHH Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHusI.

B cootBercTBUM ¢ KoHIenTyarbHBIMH MojoxeHUIMH OI'OC COO o0 Ha3HAYCHUH MPEaMETOB 0a30BOT0 M YIIIYOJICHHOTO
ypoBHEeH B cuctemMe AudPepeHIIMPOBAaHHOIO OOyUYCHHMs Ha YpPOBHE CpemHero oOmero oOpa3oBaHUS XUMHUS Ha YpPOBHE
YIIIyOJICHHOTO HM3YYCHHUS HAMPABIICH HAa pean3alliio MPEEMCTBEHHOCTH C TOCICAYIOIIMM 3TallOM IOJYYCHHS XHUMHUYECKOTO
o0pa3oBaHUs B paMKax H3yYCHHS CIICIHAIbHBIX €CTCCTBCHHOHAYYHBIX W XHMHYCCKHUX IUCIHUIUIMH B By3aX M OpraHU3AIHSX

cpeaHero npodecCHOHAIBHOTO0 00pa30BaHUA.



B orolt cBA3uM u3ydenwe mnpenmeTra «XHUMHUS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacUIMpeHUE W YriyOJIeHue
TEOPETHUYECKON M MPAKTUYECKOW MOJATOTOBKH OOYYAIOIIMXCS, BHIOPABIIUX OMpEACTIeHHBIN Mpoduiab o0y4eHus, B TOM YHUCIE C
MEPCHEKTUBON MOCIEAYIOMIET0 MONYyYEHUsI XUMHYECKOro 0O0pa30BaHMUs B OpraHu3alusax MpoQeccuoHalbHOro oOpazoBanus. B
ceere TpedboBanuit ®I'OC COO k miaHupyeMbIM pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl CPEIHETO
oOmiero oOpa3oBaHMs U3y4eHUE NMpeameTa «XHUMHS» OPUEHTHUPOBAHO TAK)KE Ha pElIeHHe 3aJady BOCIHUTAHUS M COLUAIBLHOTO
pa3BUTHA 00yUYaronuxcs, Ha GOPMUPOBAHUE Y HUX OOIICUHTEINIEKTYaIbHBIX YMEHUM, YMEHUU palliOHAIU3AlUA Y4eOHOTO Tpyaa
U 00OOIIEHHBIX CIIOCOOOB AEATETLHOCTH, MMEIONIUX MEKIUCIUIUIMHAPHBIN, HAJAMPEAMETHBIN XapakTep. XUMHS Ha YPOBHE
yrayOJICHHOTO U3yUYeHHMsI BKJIIOUaeT yriayOjeHHble Kypehl — «Opranudeckas xumus» u «O01mast 1 Heopranuyeckas xumus». [lpu
OTIPEJICTICHUH TOX0JI0B K OTOOPY M CTPYKTYPHOM OpraHM3alluy COAEpPIKAHUS dTUX KypCOB B MPOrpaMMe MO0 XMMHUHU 32 OCHOBY
npussTh osoxkeHuss PI'OC COO o paznuuuax 6a30BOro M YriyOJIEHHOTO YPOBHEHM U3yUueHUs MpeaMeETa.

OcHoBy conepxkaHusi KypcoB «Opranudeckass xuMus» U «OOIas U HeopraHMYeckass XMMHUS» COCTaBISIET COBOKYITHOCTH
NPEIMETHBIX 3HAHUN W YMEHM, OTHOCSIIMXCS K 0a30BOMY YpOBHIO M3y4Y€HHUs MpeaMeTa. JTa CUCTEMa 3HAHUU IOIydaeT
OTIPEJICTICHHOE  TEOPETUYECKOE JOTOJHEHHEe, TMO03BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNBIIMKA  00BEM
dakronorndyeckoro Mmarepuana. Ha yrmyOineHHOM ypoBHE H3y4YeHHUs MpeaMmera oOecreueHa BO3MOXKHOCTh 3HAYMTEIBHOTO
yYBEIMYCHHsI 00beMa 3HAHWN O XMMHUYECKUX SJIEMEHTaX W CBOMCTBAX MX COCIMHEHWA HAa OCHOBE PACHIMPECHUS U YriayOsieHus
MPEACTAaBICHUNA O CTPOEHUU BELIECTBA, XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUSI PEaKIUi, pacCMaTpUBAEMBIX C
TOYKU 3PEHHS] XUMUYECKOW KHUHETUKU M TepMOJMHAMUKH. M3ydyeHue mnepuoandeckoro 3akoHa u llepuoguyeckoil CHCTEMBI
XAMHYECKUX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBO-MEXAaHUYECKUX TIPENICTABICHUSAX O CTPOCHHH aToMa.

XuUMHYecKas CBSI3b OOBSICHSICTCA C TOUKH 3PEHUSI SHEPreTUUECKUX MU3MEHEHUM TpU €€ 00pa30BaHUU U Pa3pyIICHHUU, a TAKXKe C



TOYKH 3PCHHS MEXaHM3MOB €¢ 00pa3oBaHUsA. V3ydeHHE THIIOB peakiuid JTOMOJHSAETCS (HOPMHUPOBAHUEM NPEICTaBICHUN 00
ANEKTPOXUMHUYECKUX TIPOIIECCaX W AJIEKTPOJU3E pacIilaBOB M PAcCTBOPOB BEIIECTB. B Kypce OpraHMYECKON XHMHH TIPH
PacCMOTPEHUHU PEaKIIMOHHONW CIIOCOOHOCTH COeIMHEHUH yaemnseTcss oco00oe BHUMaHUE BOmpocaM 00 3NEeKTPOHHBIX ddeKTax, o
B3aMMHOM BIIMSTHHHM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.

Oco0oe 3HauYeHHWE HMEET TO, YTO Ha COJACpPXKAHHE KypCOB XHMHU YTIyOJEHHOTO YPOBHS W3y4YeHUS JUIS KJIacCOB
ornpeeneHHOro mpoduis (TIaBHEIM 00pa30oM Ha UX CTPYKTYPY U XapaKTep JOMOJHEHUH K OOIICH CUCTeME TIPEIMETHBIX 3HAHHH )
OKa3bIBAIOT BIUSHUE CMEXKHBIC NpPEIMEThl. Tak, HampuMmep, B COJACPKAHUM NpEeIMeTa IS KIaCCOB XHUMHUKO-(PU3NYECKOTO
npoduiiss O0JbIIOE 3HAYCHHE OYIyT UMETh 3JIEMEHTHI y4eOHOro Marepuana mo obmeld xumuu. [Ipm M3ydeHuu mpeaMera B
JaHHOM clly4dae akIEeHT OyJeT clellaH Ha OOIIMHOCTh METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (DU3HKE:
aTOMHO-MOJICKYJISIpHAsE Teopusi (MOJEKyJspHass Teopus B (U3MKE), 3aKOHBI COXpPAaHEHHWS MAacChl M DJHEPTuu, 3aKOHBI
TEPMOJMHAMUKH, JJICKTPOIIN3a, TIPEJICTABICHHUS O CTPOCHHUHU BEIIECTB U APYTOE.

B coxepxanmm mnpemMera sl KJIACCOB XHUMHUKO-OHMOJIOTHMYECKOro Tpoduias OodbIIui  yaeabHBIH Bec OyIeT HMETh
OpraHnyeckasi XuMus. B 3ToM cirydae TpeoCcTaBisieTCsl BO3MOKHOCTD JUIsl 60siee 00CTOSITETFHOTO PACCMOTPEHHSI XUMUYECKOM
OpraHu3aliy KJIETKH KaK OMOJOTHYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI,
KaK JIMMHIBI, OCJIKH, YTJIEBOJIbI, HYKJICHMHOBBIE KUCIOTHI U Npyrue. [Ipu 3ToM 3HaHWS O COCTaBe W CBOMCTBAX IMPEJACTABUTENCH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB CIIyKaT OCHOBOW JUIsl M3Y4YEHHUsS CYIIHOCTH TPOIECCOB (DOTOCHMHTE3a, TbIXaHUSA,
MTUIICBAPCHHS.

B mrane dopMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHs, OCBOCHHS OOIEHAYYHBIX METOJIOB TO3HAHWS W OIBITA

MPAKTUYECKOTO TPUMEHEHUS HAYYHBIX 3HAHUN W3y4YeHHE NpeaMera «XuMHsS» Ha YIrIyOJEHHOM YpOBHE OCHOBAaHO Ha



MEXKIIPEIMETHBIX CBS3SIX C YYEOHBIMH MPEIMETaMH, BXOJSAIIMMH B COCTaB MPEIMETHBIX oOjacTedl «EcTeCTBEHHOHAaYy4YHBIEY,
«Maremartuka 1 UHpopMaTuka» u «Pycckuid S3bIK U JIUTEpATypay.

[Tpu uzyuenun yueOHOTo npeaMera « X uMus» Ha yriyOJICHHOM YPOBHE TaKXke, KaK Ha YPOBHE OCHOBHOTO U CPEHEr0 O0IIero
oOpazoBanus (Ha 6a30BOM YpPOBHE), 3a/1au€il IEPBOCTEIICHHONW 3HAYMMOCTHU SIBJsieTCs] (DOPMUPOBAHHWE OCHOB HayKU XUMHU Kak
00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON JEsATEeTLHOCTH 4YeJIOBEKa W OJHOTO U3 KOMIIOHEHTOB MMPOBOM
KyJIbTypbl. Pelienue 3Toi 3a1a4n Ha yriyOJIEHHOM YPOBHE U3YUCHHUsI TIPEAMETA MPEAToiaraeT peaan3aluio TakKuX 1eJieH, Kak:
dbopmMupoBaHue peACTaBICHUN:
-0 MaTepUaIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SBJICHUN MPUPOABI, O MECT€ XHMHU B CHUCTEME
€CTEeCTBCHHBIX HAyK M €€ BeIylled poiau B 0OECIeYeHWH YCTOWYMBOIO pPa3BUTHSA YEJIOBEUECTBA: B pEUICHUHM MpobiieM
AKOJIOTUYECKOM, SHEPreTUYCCKON M IMUIIEBOM 0€30MacHOCTH, B PAa3BUTHU MEIHUIIMHBI, CO3JaHUU HOBBIX MAaTEpHUAJIOB, HOBBIX
HUCTOYHUKOB JHEPTUM, B OOECIICUCHHH DPaIllMOHAIBLHOTO MPHUPOIONOIB30BaHMs, B (DOPMHUPOBAHHMU MHPOBO33PEHUS U OOIIeH
KyJIbTYPBI YEJIOBEKA, a TAKKE IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M IPUPOHOM Cpejie;
-OCBOCHUE CHUCTEMBlI 3HAHUM, JICKAINMX B OCHOBE XUMHYECKOM COCTABIISIFOIICH €CTECTBEHHOHAYYHOM KapTUHBI MUpa:
dbyHIaMEHTaIbHBIX TOHATHM, 3aKOHOB M TEOPHUH XHMHH, COBPEMEHHBIX TMPEJICTABICHUNA O CTPOCHUHW BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAAMOJICKYJISIPHOM, O TEPMOJUHAMUYECKHX W KHUHETHYECKUX 3aKOHOMEPHOCTIX
MPOTEKAHUS XUMHYECKUX PEAKIHi, 0 XUMHYCCKOM PaBHOBECHH, PACTBOpaxX M JUCIECPCHBIX CHCTEMax, 00 OOMMX HAayYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;
-popMupoBaHre y O0OyYarOmMMUXCS OCO3HAHHOTO TOHMMaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYSCKUX 3HAHWH IS

OOBSCHEHHS KIIOUEBBIX HJEH M MPOoOJEeM COBPEMEHHOW XWMHUHU, JJIA OOBSICHEHHS W TPOTHO3MPOBAHUS SBICHUI, WMEIOIINX



€CTECTBEHHOHAYYHYIO; TPAMOTHOI'O PEIICHHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUS, aHAIM3a U OICHKU C TIO3HMIINN
HKOJIOTHYECKOM 0€30MaCHOCTH MOCIICACTBUI OBITOBOM M IPOU3BOACTBCHHOMN JICATCIILHOCTH YEI0BEKa, CBA3AHHON ¢ XMMHUCCKUM
MIPOU3BOICTBOM, UCIIOIb30BAaHUEM U MEPEPaOOTKOM BEIIECTB;

-yray0JIeHHe MPEACTaBICHUH O HAyYHBIX METOJAAaX MO3HAHHWS, HCOOXOAMMBIX JUIS MPHOOPETCHHUS YMEHHI OpPHEHTHPOBATHCSA B
MHUpPE BCIIECTB M OOBACHCHUS XUMHYECKHX SIBICHHH, HMEIONIMX MECTO B MPHPOJE, B MPAKTHUYECKOH IEATCIBHOCTH U
IIOBCEIHEBHOM KU3HU.

B mane peanuzanuu mepBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOMINX (DYHKIIMH IIEJIOCTHOW CUCTEMBI CPEIHET0 OOIIero
o0pa3oBaHMs NMPH HU3YUYCHUH MPEAMETa « XUMUM» HA YriyOJIEHHOM YPOBHE OCOOYIO aKTyalbHOCTH NMPHUOOPETAIOT TaKHe IEIH U
3a7a4u, Kak:

-BOCIIUTaHHE YOEKICHHOCTH B ITO3HABAEMOCTH SIBIICHUI ITPUPOJIBI, YBaXKCHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TCOPETHUECKUX
Y IPHUKJIATHBIX UCCIICIOBAHUI B XUMHH, (OPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH,

-pa3BUTHE MOTHBALMH K OOYYEHHIO M MO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS
00II€YETIOBEUECKUX LIEHHOCTEN;

-pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTCIICKTYAIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH 00ydaroniuxcs, GOpMUPOBaHHUE Yy HUX
CO3HATEIIPHOI'O0 OTHOIICHHS K CaMOOOPa30BaHHIO M HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCICITHOMW MPO(PECCHOHAIBHON 1
OOIIECTBEHHOM IeITeIbHOCTH, OTBETCTBEHHOI0 OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMTOTPEOHOCTH B 3J0POBOM 00pa3e KHU3HU;
-popMupoOBaHHEe YMEHUN M HABBIKOB Pa3yMHOI'0 IMPHPOAOIOIb30BAHHUS, PAa3BUTHE KOJOTHYECKON KYJIbTYphI, IPHOOPETCHHE

OIIbITa O6IHCCTBCHHO-HOJ'I€3HOI>1 AKOJIOTHUYECKOM ACATCIIbHOCTH.



OO6iee YKCiIO YacoB, PEKOMEHIOBAHHBIX ISl U3YUEHUsI XUMUH Ha yriyOJieHHOM ypoBHe, — 204 yacoB: B 10 kiacce — 102 yaca

(3 yaca B Hezeno), B 11 kitacce — 102 gaca (3 gyaca B HeJeio).

Conep:xxanue 00y4yeHus

10 xknacc
OPTAHUYECKASA XUMUA
TeopeTn4yeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer u 3HaUYE€HHUE OPTraHUYECKON XUMHH, MPECTABICHHE O MHOTO00Opa3HK OPraHUYECKUX COCTMHEHU.

DNEKTPOHHOE CTPOSHUE aToMa yTiepojia: OCHOBHOE M BO30YK/IEHHOE COCTOSIHUA. BaleHTHBIE BOBMOYKHOCTH aTOMa YIJIepo/a.
XVUMHUYECKasi CBSI3b B OPTraHWYECKUX COCIUHCHUAX. THUMBl THOpHIM3AIMM aTOMHBIX oOpOuTanei yriepona. MexaHU3MBI
o0pa30BaHus KOBAJICHTHOMN CBSI3U (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). THUITBI IEpeKphIBAaHUS AaTOMHBIX OpPOUTAJICH, - U -CBSI3U.
OpnuHapHasi, IBOMHAs U TpoWiHas CBs3b. CrocoObI pa3phiBa CBSA3EH B MOJIEKYJIaX OpraHnueckux BemecTB. [lonsaTre o cBoO60gHOM

paaukaie, Hykieopuie u dIeKTpodue.



Teopust crpoeHusi opranmdyeckux coeauHeHuid A.M. byTinepoBa u COBpEMEHHBIEC MPEACTABICHHUS O CTPYKTYPE MOJIECKYIL.
3HaueHUEe TEOPUHU CTPOCHMSI OPraHMYECKUX coeAuHEHUH. MonekylspHble U CTPYKTypHbIe (popMynbl. CTpYKTYpHBIE (HOPMYJIBI
pPa3TUYHbBIX BUAOB: pa3BEpHYTas, COKpAIICHHAs!, CKEJIETHAS.

N3omepusi. Buapl nsomepuu: CTpyKTypHas, IPOCTPAHCTBEHHAS.

OnekTpoHHbIE A3P(EKTH B MOJIEKYJIaX OPraHUYECKUX COSUHEHUN (MHAYKTUBHBIA U ME30MEPHBII 3P DEKThI).

[IpencraBnenne o kiaccUpUKAMM OpraHnyeckux BemiecTB. [loHsTHe o QyHKIMOHaNbHON rpymnme. ['omosorus.
['omonoruueckue psasl. Cuctematudeckas HoMeHkiatypa opranudeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHMS
OTJIEIbHBIX MIPEJICTABUTEICH.

OcobeHHocTH M KiacCU(pUKaLUs OpraHMYecKux peakuui. OKHCINTENbHO-BOCCTAHOBUTENbHBIE PEAKIUHU B OPraHUYECKOM
XUMHH.

DKcrepUMeHTaJIbHbIE METO/Ibl M3yUEHUS BEUIECTB U UX IPEBPAICHNUN: 03HAKOMIIEHHE ¢ 00pa3liaMy OpraHMYeCKUX BEIECTB U
MaTepualaMd Ha UX OCHOBE, ONBITHI MO MPEBPALIEHUI0 OPraHMYECKUX BELIECTB IPU HArpeBaHUM (IJIaBJI€HHUE, OOYyITMBaHUE U
rOpEeHHE), KOHCTPYUPOBAHHUE MOJIEIICH MOJIEKYJ OPraHMYECKUX BEILECTB.

YriaeBoaopoasl

Ankanbl. 'omonoruueckuii psij aqkaHoB, oOmias Gpopmysia, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJl alIKaHOB, Sp3 -rHOpuAM3AIMs aTOMHBIX opOuTaneil yriepoaa, c-cBs3b. dusznueckne CBOWCTBA alKaHOB.
XVMMHUYECKHE CBOMCTBA AJIKAHOB: PEAKLMU 3aMEUICHUS, U30MEpPU3alnd, NETHIPUPOBAHMS, LUKIN3ALNN, MUPOJIN3a, KPEKUHTa,

ropenusi. Haxoxnenne B mpupome. CrmocoObl momydeHuss W TpuMeHeHue ankaHoB. [lukmoankanel. O6mas Qopmyna,



HOMEHKJIaTypa u uzoMepus. OCOOCHHOCTH CTPOEHHS U XUMUUYECKUX CBOMCTB MasbIX (IIMKJIOMPONAH, HUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH) IUKI0aakaHoB. CocoObl MOMyYeHHUS U IPUMEHEHHUE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psifi aakeHoB, oOmias ¢opmysia, HOMEHKJIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
MOJICKYJI aJIKEHOB, Sp2 -TUOpUIU3AIUS aTOMHBIX OopOuTalieil yriiepoaa, o- U m-cBsi3u. CTPYKTypHasi U reoMerpuueckas (Iuc-
TpaHc-) u3zoMepus. Ddusnueckue CBOWCTBA aTKEHOB. XWMHUUYECKHE CBOMCTBA: PEAKIMU TMPUCOCIUHEHUsS, 3aMEIICHUS B 0O-
MOJIOKEHUE NP JIBOMHOM CBSI3M, MoJuMepu3anuu u okucienus. [Ipasuno MapkoBHrkoBa. KauecTBeHHbIE peakiluu Ha JIBOMHYIO
cBs13b. CTIOCOOBI TIOJTyYEHHUS U IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukanusi ankaaueHOB (COMpsDKEHHBIC, H30JUpPOBaHHBIC). OCOOCHHOCTH SJIEKTPOHHOTO CTPOCHHS U
XUMHYECKUX CBOMCTB COMPSKEHHBIX AMEHOB, 1,2- u 1,4-npucoeaunenue. [lomumepusanmsi conpsbKeHHbIX IUEHOB. CriocoObl
NOJIyYEHUS] U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonornyeckuid psii alKMHOB, 001as Gpopmya, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJ aJKHHOB, SP-TUOpUAM3AIUS aTOMHBIX opOuTaneil yriepoaa. OuU3ndecKre CBONCTBA aTKMHOB. XHUMHYECKHC
CBOMCTBA: peaklMH NPUCOECAMHEHUS, TUMEpU3alUU U TPUMEpU3ALUU, OKHUCICHHUS. KHCIOTHbIE CBOMCTBA aJKUHOB, MMEIOIINX
KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIC peakiiuy Ha TPOHHYIO CBI3b. CIIOCOOBI MOTYYeHUSI U TPUMEHEHUE aJIKMHOB.

ApoMatuyeckue YrieBoIopoasl (apeHbl). ['omonoruueckuii psig apeHoB, obOmias Gopmysia, HOMEHKIATypa W H30MEpHUS.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJbl OeH3o0iia. DU3HYEeCKHe CBONCTBA apeHOB. XMUMHUYECKHE CBOMCTBA
O€H30J1a ¥ €r0 TOMOJIOTOB: PEAKIINH 3aMEIEeHUS B O€H30JIbHOM KOJIBIIE U YTIEBOAOPOHOM paguKale, peakiuy MPUCOSTNHECHHUS,

OKHCJIEHHE TOMOJOroB OeH3ona. IIpencraBieHne o0 OpUEHTUPYIOLIEM ACHCTBUM 3aMecTuTeNied B OEH30JIbHOM KOJIbIIE Ha



MpPUMEPE ATKUIIBHBIX PaJUKaNIOB, KApOOKCUIBbHOM, THIPOKCHIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB TajloreHoB. OcoOEHHOCTH
XUMHYECKUX CBOMCTB cTupoiia. [lonumepusanus ctupona. CnocoObl MOIyYeHUs: 1 TPUMEHEHUE apOMAaTUUYECKUX YTII€BOJIOPOIOB.

[Ipupoanslii ra3. [lomyTHble HEPTAHBIE ra3bl.

Hed1h 1 ee npoucxoxaenne. KameHHbI yroiab U NpoayKThl ero nepepadbotku. CrnocoObl nepepaboTku HETH: MEPEroHKa,
KPEKUHT (TEpMHUYECKUH, KaTaquTudeckuii), pudopmuur, nuponus. IIpoaykTel mnepepaboTku HedTH, HUX NPUMEHEHUE B
IPOMBIILJIEHHOCTH U B OBITY.

I'eneTnyeckass CBSA3b MEXKAY PA3IUYHBIMU KJIACCAMHM  YIJIEBOJOPOAOB. OJEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOIHBIX
YIJIEBOAOPOJ0B. Peakiiny 3amenieHns rajoresa Ha ruipokcorpymnmy. JleicTsue Ha raJIoreHnpOU3BOIHbIE BOJHOIO U CIIMPTOBOTO
pacTBopa Iueno4d. B3aumonelcTBUE AUTAJIOIEHAIKaHOB C MarHueM M IUHKOM. lMcnosnp3oBaHHME TIajOre€HIPOU3BOIHBIX
YTJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEILECTB.

DKclepUMEHTaJIbHbIE METOJIbl M3yU€HHUs BELIECTB M MX IPEBpPALICHUM: H3yuyeHue (U3NYECKUX CBOWCTB YIJIEBOJIOPOAOB
(pacTBOPUMOCTD), KAUECTBEHHBIX PEaKIUN YIIeBOJOPOIOB PA3IMYHBIX KiIaccoB (oOeciBeunBaHue OPOMHOM WM MOJHOW BOJBI,
pacTBOpa INepMaHIraHaTa Kajius, B3aUMOJICHCTBHE alleTWIEHa ¢ aMMHUA4YHbIM pacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOE
oOHapyKeHHE yrieposa U BOAOPOa B OPraHNYECKUX BEIECTBAaX, OJyUYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB, 03HAKOMIIEHHUE C
koiekuusaMu «Hedte» n «Yroapy», ¢ oOpazliaMu IiacTMacc, KaydykKoB M Pe3UHbI, MOJEIUPOBAHNE MOJIEKYJ YIIIEBOAOPOJIOB U
rajoreHIPOU3BOAHBIX YIII€BOIOPOLOB.

Kuciopoaconep:kamue opranu4eckue coeIMHEHUA
[Ipenenbuble ogHOATOMHBIE cIUPTHL. CTpoeHue MOJIEeKyI (Ha MpuUMepe MeTaHoja M 3TaHoja). ['omonmornyeckuil psja, odmas

dopmyna, wu3oMepus, HOMEHKIAaTypa u Kiaccubukamus. DuU3NdecKue CBOWCTBA TPEAEIbHBIX OJHOATOMHBIX CIHUPTOB.



BonopoaHbie ¢BsI3M MEXAY MOJEKYJaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: PEaKUMU 3aMEIICHMS, JETUIpaTalld, OKUCICHUS,
B3aUMOJCCTBUE C OPraHMYECKMMH W HEOPraHMYECKHMMM KHUCIOTaMH. KadecTBEHHas peakuuss Ha OJHOATOMHBIE CIHPTHI.
JleiicTBuE 3TaHOJa U METaHOJa Ha OpraHu3M yesnoBeka. CrocoObl MOJyYeHUs: U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3gupsl, HOMEeHKIAaTypa 1 u3omepusi. OCOOEHHOCTH PUBNYECKUX U XUMHUUECKUX CBOMCTB.

MHOroatoMHbl€ CIHUPTHI — O3TUJICHIVIMKOIb W TIHLEpUH. (DU3NYECKHME M XUMHYECKHE CBOMCTBA: PEAKIUU 3aMELICHUS,
B3aUMOJICHCTBHE C OPraHUYECKMMH M HEOPraHWYECKHMMHU KHUCJIOTAMH, KauyeCTBEHHAs pEaKlUs Ha MHOTOATOMHBIE CIIMPTHI.
JleiicTBue Ha opranu3M yenoBeka. CriocoObl MOTyYEHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIMSIHUE THIPOKCOTPYIIbI U OEH30JbHOTO siApa. Pusnyeckue cBoMcTBa (heHona.
Oco0GeHHOCTH XUMHYECKHX CBOMCTB (eHosa. KauecTBeHHble peakiuu Ha GpeHon. TokcuuHocTh ¢eHona. CriocoObl NOTyYeHus U
npuMeHeHue ¢enona. denondopmanpaerngnas cmona. KapOoHUIbHBIE COECAUMHEHUSI — aJIbJETUIbl U KETOHBI. DJIEKTPOHHOE
CTPOECHHE KapOOHMIIBHOM TPYIIIIBI.

['omonornyeckue psabl aablerW0OB U KETOHOB, oOwmias Qopmyia, u3oMepus U HOMeHKiIarypa. Dusuueckue cBOMCTBa
aNbJETUI0B U KETOHOB. XMMHUYECKME CBOMCTBA aJbJETHIOB M KETOHOB: peakUuy mnpucoeauHeHus. OKUCIICHHE albIETUIOB,
KayeCTBEHHbIE PEeaKIUU Ha ayibJeru/ipl. CriocoObl MONYy4YEeHUs U IPUMEHEHUE allbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE TpeNebHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u
HOMeHKIaTypa. dusnueckue CBOICTBa OJHOOCHOBHBIX MpEAENbHBIX KapOOHOBBIX KHCIOT. BomopoaHble cBSI3U MeEXIy
MOJIEKYyJIaMHi KapOOHOBBIX KUCJIOT. XMMHUECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, pEAKIMs STEPUPUKALINHN, PEAKIIUH C yYaCTHEM

YTIICBOIOPOTHOTO pajinkana. OCOOCHHOCTH CBONCTB MYPaBbHUHOMN KHCIIOTHI.



[loHsiTHE O MPOU3BOIHBIX KApOOHOBBIX KHCIIOT — CIOXKHBIX 3(hupax. MHorooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HEIpeleNbHbIX U aPOMATUYECKUX KAPOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraButenu BhICIIMX KapOOHOBBIX KUCJIOT: CTEAPUHOBAS, NAJIbMUTHHOBAS, OJ€UHOBAas KUCIOThl. CrocoObl MOMydYeHUs U
npUMeHEeHHe KapOOHOBBIX KHUCIIOT. Crnoxuble 3gupbl. 'omonoruueckuii psa, oduias ¢popmyna, U30Mepus U HOMEHKIATYpa.
Pu3NYeCcKre U XUMHYECKHE CBOWCTBA: TUAPOIIU3 B KUCIION U LIEJIOYHOM Cpeae.

Kupsl. Ctpoenue, punvyeckue U XUMUYECKHE CBOWMCTBA KUPOB: THAPOJU3 B KHUCIOW U IIeI0oyHOUM cpene. OcoOeHHOCTH
CBOMCTB JKHPOB, COAEPKAIINX OCTATKH HENPEAEIbHBIX KUPHBIX KUCIOT. KUPHI B IPUPOJE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JEHCTBUE.

OObmas xapakrtepuctuka yrieBojoB. Kiaccugukanus yrieBogoB (MOHO-, AUM IoiMcaxapuibl). MoHocaxapuibl: INIIOKO3a,
¢pykro3a. Pusznyeckue CBONCTBA W HaxokJaeHUEe B mpupoge. PorocuHTe3. XUMHUECKHE CBOWCTBA TIJIFOKO3bI: PEaKLUU C
y4aCTHEM CIHMPTOBBIX U aJbJAETUAHOMN TPYIII, COUPTOBOE U MOJIOUYHOKHUCIIOE OpokeHue. IlpuMeHeHne riroko3bl, €e 3HaUCHUE B
KU3HEIEATEIbHOCTH opraHusma. Jlucaxapunabl: caxapo3a, MajlbTo3a. BoOCCTaHaBIMBAaWIIME W HEBOCCTaHABIMBAIOLINE
nucaxapuasl. I'maponu3 nucaxapunoB. HaxoxneHune B mpupoae W npuMeHeHue. llonmmcaxapuasl: Kpaxmall, TIJIMKOT€H U
nemnono3a. CTpoeHrne MakpoMOJEKYJ KpaxMmaia, [JIMKOTeHa W LeJulrosio3bl. dusndyeckre CBOMCTBA Kpaxmaja M LEJIIHOJIO03BI.
XHAMHUYECKHAE CBOMCTBA Kpaxmaja: TMIPOJIN3, KaUeCTBEHHAs pPeakuys ¢ MOAO0M. XMMHUYECKHAE CBOMCTBA LEJUIIOJIO3BI: TUAPOIIU3,
MOJIy4eHHEe d(PUPOB 1EIITIOIO3HI.

[TonsiTE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETaTHBIN IIEJK). OKCIepUMEHTaJIbHbIE METO/Ibl U3YUYEHHS BELECTB U
UX NPEBPAllCHUN: PACTBOPUMOCTD PA3JIMUHBIX CIOUPTOB B BOJE, B3aUMOACHCTBHE JTAHOJA C HATPUEM, OKHMCIIEHHE 3THIIOBOTO

CliypTa B aJIbACTHA Ha paCKaﬂeHHOﬁ MGI[HOﬁ IIPOBOJIOKC, OKHCJICHHUC OTHJIOBOIO CIIMPTA AUXPOMATOM KaJusd (BOSMO)KHO



WCIIOJb30BaHUE BHUACOMATEPHATIOB), KauyeCTBEHHBIE pEaKIMU Ha albJeTulbl (C TUIpOKcUIOM auammuHcepeopa(l) u
ruapokcugom meau(ll)), peakuus rounepuna ¢ rugpokcugom meau(ll), xumudeckue CBONCTBAa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa TIioko3bl ¢ ruapokcuaoMm Mmenu(Il), B3zammopelicTBue Kpaxmajga C HOJIOM, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «CrnupThl U heHomnbly, «KapOoHoBbIe KUCIOTHI. CloXHBIE YPUPHI.

A3oTcoaep:Kale OpraHuyeckue coeINHeHus

AMMUHBI — OpraHuuYecKue Mpou3BoJIHbIe amMmuaka. Knaccudukamus aMuHOB: anudaTtuyeckue U apoMaTUueCcKue; MepBUIHbIC,
BTOpUYHBIC W TpeTuuyHbie. CTpoeHue MoJieKys, ofmmas ¢opmyna, HU30MEpHs, HOMEHKIaTypa W (U3WYECKHE CBOWCTBA.
XUMHUYECKHUE CBOMCTBA anu(daTHUeCKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJKWJIMPOBAHHUE, B3AaMMOJICHCTBHE NMEPBUYHBIX AMUHOB C
a30TucTor Kucnoroi. Coiv aJKuJIaMMOHHUS.

AHUIIVH — IpeICTaBUTENb AMUHOB apoMaTHdeckoro psana. CTpoeHne aHwinHa. B3anMHoe BIHsIHUE TPYI aTOMOB B MOJIEKYJIE
anwiHa. OCOOEHHOCTH XWMHUYECKMX CBOMCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHWiIMH. CrnocoObl TONydyeHUs W
npuMeHeHune anudarnueckux aMuHoB. [lonydeHue aHwIMHA U3 HUTPOOEH30JIA.

AmMuHokucinotsl. HoMeHnknatypa u uzomepusi. OTaenbHbIE TPEACTABUTENN 0-aMUHOKUCIIOT: TJIMIUH, alaHuH. Puznueckue
CBOMCTBA AaMHHOKHCIOT. XHMHYECKHE CBOWCTBA aMHUHOKHCIOT KakK aM(OTEepHBIX OPraHWYECKUX COCTUHEHUH, peakius
MOJIMKOHEHCAlNK, 00pa30BaHUeE NENTUIHON CBsI3U. buonornyeckoe 3HaueHue aMMHOKUCTOT. CUHTE3 U THUAPOIN3 MENTUIOB.

benku kak mpuponHbie moaumepsl. [lepBudHas, BTopuuHas U TPETUYHAs CTPYKTypa 0eaKkoB. XUMHUYECKHUE CBOMCTBA OEIIKOB:

TUAPOIIU3, IEHATypalusi, KAYeCTBEHHbIC PEAKIIMU Ha OEIIKH.



DOKCNepUMEHTANIbHbIC METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAIIEHUI: paCTBOPEHHE OCJIKOB B BOJIE, JIeHATYpAIlUsl OEIKOB MPH
HarpeBaHUM, LIBETHBIC PEAKIMU Ha OCJIKH, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/lady M0 TeMaM «A30TCOAEpKaINe OPTraHUYECKUE
coeuHeHus» U «Pacro3zHaBaHWe OPraHUuYECKUX COCTMHCHUI.

BricokomosiekyasipHbIE COeTMHEHUS

OCHOBHbBIE TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEp, MOJIMMEDP, CTPYKTYpHOE 3BEHO, CTEICHb
NOJIMMEPU3alluM, CPEIHssl MOJEKYJsIpHas Macca. OcCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHCHUN —
MOJIMMEPH3ALINSI ¥ TIOJIUKOHICHCAITUS.

[Tomumepnsie  Marepuanbsl.  [lmactmaccel  (MOJMATUIICH, — TOJMMPONUJICH,  TOJUBHUHWIXJIOPHA,  MOJHCTHUPOI,
NOJIMMETUIIMETAKPUIIAT, TMONUKApOOHATHI, MOJUATWICHTepedTanar). YTunuzauus MU MepepadoTKa IUTaCTHUKA. DJAaCTOMEpHI:
HATypaJbHBIA KaydyyK, CHHTETHUYECKHE KaydyKH (OyTaueHOBbIHN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN). Pe3nHa.

Bonokna: HaTypasipHbI€ (XJIOMOK, IIEPCTh, HIENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAaIpOH U
JIaBCaH).

OKCHepUMEHTaIbHbIE METOJbl HM3YyYEHHs BEIIECTB M WX TMpEBpalleHUIl: O3HAKOMJIEHHWE C oOpasllaMH TPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB, PELICHHUE IKCIIEPUMEHTANbHBIX 3a7a4 1Mo TeMe «Pacno3HaBaHue miactMacc u
BOJIOKOH». Pacuernbie 3amaun. Haxoxaenue MonekymsipHOW (OpMyTbl OPraHUYECKOrO0 COCAMHEHHSI MO0 MAacCOBBIM JOJISIM
AJIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKJIECHUE MOJEKYISIPHONH (hOPMYIIbI OPraHUYECKOTO COeAMHEHHsS Mo Macce (00bemy)
MPOYKTOB CTOpPaHUs, MO KOJIMYECTBY BEIIeCTBa (Macce, 00bEMY) MPOAYKTOB PEAKITMU W/WIM UCXOHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (POPMYJIbI OPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WIJIM CIIOCOOOB MOJIYYEHUsI, ONPEEICHUE

A0JIK BbIXOA4 IMMPOAYKTA PCaKIUU OT TCOPCTHICCKHU BO3MOKHOI'O



Me:xnpeaMeTHbie CBA3H

Peanmusanus MeXnpeaMETHBIX CBSA3€M IpU M3Yy4YEHUH oOpraHumdyeckod xumuu B 10 Krmacce ocyliecTBiseTcs 4epes
HCIIOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYyUHbIX TMOHSATUH, TaK W TOHATHH, MNPUHATHIX B OTHEJNBHBIX MpeAMETax
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OO61Me ecTeCTBEeHHOHAaYYHbIE MIOHATHA: SIBJIEHUE, HAYUYHbIN (DAaKT, rTUMOTE3a, TEOpHUs, 3aKOH, aHaJu3, CUHTE3, Kiaccudukanus,
Ha0JII0/IEHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJI€b, MOJICIMPOBAHHUE.

®uzuka: Marepusi, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUl YpOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEIleCTBa, (PU3NYECKHe BEJIMUYMHBI, €IMHUIIBI U3MEPEHUs, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kneTka, opranusm, skocuctema, onocdepa, MeTadoIM3M, HACIEeICTBEHHOCTh, aBTOTPO(HBIN 1 reTepoTpOoHBINA THIT
nuTaHus, OposkeHue, PoToCUHTE3, AbIXaHUE, OCJIKH, YTIEBOAbI, KUPbI, HYKIIEMHOBBIE KUCIOThI, )EPMEHTHI.

['eorpadusi: mosne3Hble HCKOMaeMmble, TOIUIMBO. TEXHOJIOTHS: MHILIEBbIE MPOIYKThl, OCHOBBI PAIMOHATBHOTO THUTAHMUS,
MOIOIIKE CPEJCTBA, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJOKOH.
OBIIASA N HEOPTAHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI XUMUU

Atom. CocTaB aTOMHBIX si/Iep. XUMHUECKUH 31eMeHT. 30TOorBbI.

CrtpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTETUYECKUE YPOBHU U MOJYPOBHU. ATOMHbBIE OpOUTAIIH.
Krnaccudukanuss XUMHUYECKHX 3JIEMEHTOB (s-, p-, d-, f-amementsl). PacnpeneneHne 3JIEKTPOHOB MO aTOMHBIM OpPOHTAIISM.
DNEeKTpOHHBIE KOHPUTYpall aTOMOB 3JEMEHTOB NEPBOr0 — YETBEPTOI'O MEPUOIOB B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH,

AIEKTPOHHBIE KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATETbHOCTb.



[Tepuonuueckuii 3axkoH u llepuoguueckas cucrema xumudeckux sneMeHToB .M. MenpaeneeBa. CBA3b NEPUOAUYECKOTO
3akoHa U llepmoamueckoil CUCTEMBI XMMHUUYECKHUX JJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB XUMHUECKUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB M0 IPYIIaM U IEPUOIaM.

3HaueHue nepuoanyeckoro 3akona /.M. Menaeneena.

XuMmudeckass CBsi3b. BHIBI XMMHYECKOW CBSI3M: KOBAJEHTHAs, WOHHAs, MeTauiMdeckas. MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOW CBSI3W: OOMEHHBIM W JIOHOPHOAKIENTOPHBIN. DHepruss W JjuHa CBs3U. [lOJsSpHOCTH, HAMpPaBICHHOCTh U
HACBIIIAEMOCTh KOBaJICHTHOU CBs3U. KpaTHble cBsi3u. BomopoaHas cBs3b. MeXMONEKYIApHbIE B3aUMOACUCTBUA. BaleHTHOCTD U
BAJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b DJIGKTPOHHOW CTPYKTYpPbl MOJIEKYJ C UX T'€OMETPUUYECKUM CTPOCHHEM (HAa IpuMepe
COEIMHEHUI AJIEMEHTOB BTOporo mnepuona) llpencraBieHue o KOMIUIEKCHBIX coeIMHEHUsX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOO0pa30oBaTeib, JIMTaHAbl. 3HAU€HHE KOMIUIEKCHBIX coequHeHni. [IoHsITHE 0 KOOPIMHAIIMOHHON XUMHUH.

BemectBa MONEKYNISApPHOTO U HEMOJIEKYJSPHOTO CTPOEHUs. THUIBl KPUCTAIUIMYECKUX PEHIETOK (CTPYKTYp) M CBOMCTBa
BEILIECTB.

[lonsite o nucnepcHbix cucteMax. MctuHHbie pacTBOpbl. CriocoObl BRIPAXKEHHSI KOHIICHTPAIIMH PACTBOPOB: MaccoBasi JOJIs
BEILIECTBA B PACTBOPE, MOJISIPHAsA KOHLUEHTpauus. HachlieHHbIE 1 HEHACBILIEHHBIE PACTBOPHI, PACTBOPUMOCTD.

Kpucrannoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. T[pUBHANBHBIE HAa3BaHHS OTIEIBHBIX MPEICTaBUTENEH

HEOpPraHWYECKUX BemecTB. Kimaccudukanys XUMUYECKUX PEaKIii B HEOPTaHUIECKON M OPTaHUYECKON XHMHUH.



3aKOH COXpaHEHUs MaCChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS] SHEPrUU MPHU XUMUYECKUX peakuusx. TermoBbie
addexThl xuMuueckux peakuuil. Tepmoxumuueckue ypaBHEHHS. CKOPOCTh XUMUUYECKOM pEaKlUH, €€ 3aBUCUMOCTh OT
pa3nuuHbIX GakTopoB. ['OMOreHHbIe U reTeporeHnbie peakiuu. Katanus u katanuzatopsl. OOpaTuMbie 1 HEOOpATUMBIE PEAKIIUH.

Xumuueckoe paBHOBecue. MaKTOPHI, BIMSIONIME HA TOJOKEHHWE XMMHYECKOTO PABHOBECHUS: TEMIIEpATypa, [ABICHUE U
KOHIICHTpALIMM BEIIECTB, yyacTBytomuXx B peakiuu. [Ipunnun Jle [Hlarensbe.

OnektponuTudeckas aucconuaius. CuibHble U cinadbie dekTponuThl. CTeneHb auccornuanuu. Cpeaa BOJIHBIX PACTBOPOB:
KHUCIIOTHAs, HEUTpalbHasl, mesnoyHas. Bomopoausiii mokazarens (pH) pactBopa.

['unponus coneit. Peakiium noHHoro oomMeHa.

OKuCIUTEeNbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHsb okucieHus. OKUCIUTENb U BOCCTAHOBUTENb. [Ipo1riecchl OKUCIEHUS U
BOCCTaHOBJICHHUsI. BakHeuime OKMCIUTENN U BOCCTAHOBUTENIN. MeTO1 DJIEKTPOHHOTO OaaHca.

DJIEKTPOJIN3 PACTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METO/Ibl M3YYEHHUS BEIIECTB M WX IMPEBPAICHUI: pa3IoKeHUE MEPOKCHUIA BOJAOPOJia B MPUCYTCTBUU
KaTajn3aTopa, MOJCIH KPUCTAUTMIECKUX PEIIETOK, MPOBEJICHUE PEaKIMii HOHHOTO OOMEHa, OIpejeieHHue CPellbl PaCTBOPOB C
MOMOIIBI0 HMHAUKATOPOB, HM3YYCHHE BIMSHUS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEAKIMU W TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannuyeckasi xumust

[Tonoxxenne HeMeTaiuioB B [lepuoandeckoit cucteme xumudeckux sineMeHToB .M. MenneneeBa 1 0COOEHHOCTU CTPOCHUS UX

aTOMOB.

dusrdeckrue CBOMCTBA HEMETAIIOB. AJUTOTPOITUS HEMETAILIOB (Ha TpUMeEpe KUCIIopoaa, cephl, pocdopa u yrireposa).



Bonopon. Ilonydenue, puznueckne U1 XUMUUYECKHUE CBOMCTBA: PEaKIMU C METAJIAaMU U HEMETaulaMHu, BOCCTAHOBUTEIbHBIE
cBOMcCTBA. ['Mapubl.

. Haxoxnenue B npupoje, cnocoObl moidydeHus, (pU3nYeckrue U XUMHUYECKHe CBOMCTBa. ['amoreHoBomopoabl. BaxkHelue
KHUCIIOPOJICOAEPKAIIINE COCIUHEHUSI TalloreHOB. JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TMOJYYEHUs] TajOTeHOB.
[IpuMeHeHHUE TAIOTEHOB U UX COCIMHEHUH.

Kucnopon, o30H. JIabopaTopHbie U MIPOMBIIIJIEHHBIE CIIOCOOBI TOJy4eHUs1 kKuciopoaa. dusnueckue U XUMUYECKUE CBOMCTBA
U IPUMEHEHHE KUCIT0poia U 030Ha. OKCUIIBI M TIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupojie, CIoOcOoObl MOdydeHus, GU3MYECKUE W XUMHYECKHe CBoicTBa. CepoBOIOPOJ, CYIb(MUIBI.
Oxcun cepoi(1V), okcun cepoi(VI). Cepuucrtas u cepHas KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIOTHI.
[IpuMeHeHuE ceprl U €€ COETMHEHU.

Azot. Haxoxnenue B mpupoze, crocoObl ModyueHus, GU3NUecKue U XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUABL. OKCHUIBI
azora.

A3oTHCTast U a30THAsI KUCJIOTH M UX coJid. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpuMeHeHue a30Ta v ero COeMHECHUM.
A3oTHBIE y100peHus.

dochop. Haxoxnenue B mpupoje, CHocoObI IMOdMydeHus, (GU3NYECKHe W XuMHuUeckue cBoicTBa. Dochuasr u dochun.
Oxcunpl pocdopa, hochopnas kucnora u ee conu. [Ipumenenne Gocdopa u ero coenunenuit. Pocd opHbIe yIO0OpECHHUS.

VYrnepon, HaxoxaAeHUE B TpHupojae. Amorpomable Moaudukanun. OU3ndeckue U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB,
oOpazoBanHbIX yrieponoMm. Okcun yriaepona(ll), okcua yrnepona(IV), yronbHas Kuciora U €e coid. AKTUBUPOBAHHBINA yTOJIb.

[IpuMeHeHue mMpoCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €r0 COSTUHEHHUIA.



Kpemuuii. Haxoxxnenue B mpupojie, crnocoObl mMmosydeHus, (u3nueckue U xumudeckue cBoictBa. Oxcupa kpemMuus(IV),
KpEeMHUEBas KUCIIOTa, CUIMKATHL. [[puMeHeHne KpeMHUS U €ro COeTUHECHU.

Crekii0, €ro nojyuyeHue, BUJbl CTEKIIA.

[Tonoxxenne metamwioB B [leproguueckoil cucteMe XUMUYECKUX AJIeMEHTOB. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MetasuioB. OOuiue ¢guznueckue cBoricTBa MeTauioB. [IpuMeHeHne MerayuioB B ObITY M TexHHKe. CIIaBbl METaJIOB.
DNEKTPOXMMUYECKUM  pAll  HampsokeHMH  MerawioB.  OOmmMe crmocoObl  MOJYyYeHHMs METAIOB:  THIPOMETAJLTyprus,
NUPOMETALTYPrus, dJaeKTpoMeTautyprus. [lonsarue o koppo3uu MetamuioB. CocoOb! 3alIUTHI OT KOPPO3UH.

O6mas xapakrepuctuka MeTaioB [A-rpynmel [lepuoguyeckold CHUCTEMBI XHMHMUYECKUX JJIEMEHTOB. HaTpuii u kamuid:
noJjiyueHue, GU3nyecKkue U XMMHUECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX COCTMHEHUI.

O6mas xapakrepuctrka metamwioB [IA-rpynmel [lepuogudeckoit CUCTEMBI XHUMHYECKHUX 3JIEMEHTOB. MarHuii M KajbIIMid:
nojiyueHue, (U3MUECKUe M XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAuHEeHHI. JKecTKocTb BOABI U
CrocoObI €e YCTpaHCHUS.

AnroMuHUR: TONy4YeHHe, (U3MYECKUE M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTOTO BEIIECTBA U €r0 COCIUHEHHM.
AmdoTepHbIe CBOWCTBA OKCH/IA U THIPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIIEKCHI alTFOMUHUSI.

OO6mas xapakTepucTuka MeTaoB mo0ouHbIX noarpynn (b-rpymnmn) [lepuogudeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB.

du3nYecKrue U XMMHUYECKUE CBOMCTBA XpoMa M ero coenuHeHut. Oxeuapl U ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI).
XpomaThl U AUXPOMATHI, UX OKUCIHUTENbHbIE CBOMCTBRA. [loyueHne u mpuMeHeHne Xpoma.

du3nyuecKkue U XMMHUYECKHE CBOKMCTBA MapraHiia u ero coenuHeHuil. Baxueitmue coequnenus mapranna(ll), mapranma(IV),

mapranua(VI) u mapranna(VII). Ilepmanranar kanus, ero OKUCIUTEIbHBIE CBOMCTBA.



dusnyueckne U XUMHUYECKUE CBOMCTBA *keje3a U ero coenuHeHui. Oxcunbl, ruapokcuansl U conu sxenesa(ll) u xeneza(Ill).
[Tony4yenne u IpUMEHEHUE JKEJI€3a U €T0 CILUIABOB.

DU3nUECKUE U XUMAYECKUE CBOMCTBA MEIU U €€ coeqnuHeHni. [loyyeHne u npuMeHeHue MEIU U €€ COEMHEHUM.

[uuk: momyuyeHue, (QPuU3MUECKHE U XUMUUYECKHE CBOWCTBA. AMQOTEepHbIE CBOMCTBA OKCHAA WM THAPOKCHIA IIMHKA,
TUJIPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKA U €r0 COeTUMHEHUM.

DOKCIepUMEHTANIbHbIE METOJbI M3YUYEHMsI BEIIECTB W HMX MpPEBpaIleHU: U3yuyeHHE O0pa3lloB HEMETAJUIOB, TOPEHUE CEpHI,
docdopa, xeme3a, MarHus B KHUCJIOPOJAE, HM3YyUYCHHE KOJJICKIHU «MeTalabl W CIUIaBbl», B3aUMOJICUCTBUE IIEJIIOYHBIX U
IEJIOYHO3EMEJIBHBIX METAJJIOB C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), B3aUMOJCHCTBHUE ITMHKA M Keje3a C
pacTBOpamMu KHUCJIOT U LIEJI0YEH, KaueCTBEHHBIE peaKIIMi Ha HEOPTaHWYECKHE aHMOHBI, KATUOH BOJOPO/ia U KaTHUOHBI METAJIJIOB,
B3aMMO/JICMCTBUE TUAPOKCUIOB AIIOMUHUSA U IMHKA C pacTBOpPaMHU KUCJIOT U IIEJIOYEH, pelIeHUe dKCIEPUMEHTAIIBHBIX 3a7a4 10
teMaM «["anorensr», «Cepa u ee coeTMHEHU», «A30T U hochop 1 Ux coeMHEHU», «MeTaUTbl TJIABHBIX MOATPYIID, «MeTauibl
MOOOYHBIX IMOATPYIIID.

XuMHs U )KU3Hb

Ponp xumuu B 00€CIIEUeHUH YCTOMYMBOTO pa3BUTHUs yeiaoBeuecTBa. [IoHATHE 0 HAyYHBIX METOJIaX MO3HAHUS U METOJI0JIOTHH
HAy4HOTO HCclienoBanusl. HayuHble MPpUHIUIIBI OpraHU3alui XUMUYECKOTO MMPOU3BOACTBA.

ITIpoMblIlIEHHBIE CIIOCOOBI TOJYYEHHMS Ba)KHEMIIMX BeEIIECTB (Ha IpUMEpe IPOM3BOJICTBA aMMHaKa, CEPHOM KHCIIOTHI,
MeTaHoja). [IpoMbInIeHHBIE CITOCOOBI IMMOTYYCHHS METAJIJIOB M CILIABOB.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolled cpelbl M ero mnocieAcTBusA. Poiabp xumMuM B 0O0€CNEUEHHH SHEPreTHYecKoit

0€30I1aCHOCTH.



XuMus ¥ 310pOBbE YelloBeka. JlekapcTBeHHble cpeacTBa. [lpaBuiia ncnonb30BaHus JIEKapCTBEHHBIX NpenapaToB. Posb xumun
B Pa3BUTHUU MEIUIMHBIL. XUMUS TMHIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIC 100aBKU. Ponb XuMuu B oOecriedeHUU MUIIEBON
6e3onacHoctu. KocMernueckue u napproMepHbIe CpeICTBA.

breitoBas xumust. [IpaBuiia 6e30nacHOro UCHOIB30BaHMS MPENapaTOB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HH.

XUMHUS B CTPOUTENILCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepUalibl (LIEMEHT, OETOH).

XuMHUs B CEIBCKOM Xo3sicTBe. OpraHnyeckue U MUHEpasibHble ya00peHus. COBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepUallbl,
KpackKH, CTEKII0, KepaMuka. PacueTHble 3a1a4u.

PacueThl: macchl BemiecTBa WM 00beMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce€ WM O0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bema, KOJIMYECTBa BEIIECTBA) MPOJYKTa pPEaKIMH, €CIM OJHO M3 BEIIeCTB JaHO B BUJE PacTBOpa C
ONpENIEICHHOW MAaCCOBOM J10JIEH PACTBOPEHHOI'O BEIIECTBA, MACCOBOW 10U M MOJISIPHOM KOHUEHTpALMH BEIIECTBA B pacTBOPE,
JIOJIA BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBSI3H

Peanuzanust MexXnpeMeTHBIX CBA3EH MPHU M3yUYeHUH OOIIeH M HeopraHudeckol XuMuu B 11 Kjacce ocyIIecTBISETCS depes
UCIIOJb30BAaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX TMOHSITHUM, TaK M TOHSATUW, MPUHATBIX B OTHECIBHBIX MpeIMeTax
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO0mume ecTecTBEHHOHAYYHBIC TIOHATHS: SIBIICHWE, HAYYHBIN (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAIHN3, CUHTE3, KJIacCupUKaIus,

MNCPUOANIHOCTD, Ha6J'IIOI[eHI/Ie, HN3MCPCHUC, SKCIICPUMCHT, MOACIIb, MOJCIIMPOBAHHUC.



dusnka: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJICKYJIa,
AHEPIreTUYECKUM YPOBEHb, BEIIECTBO, TEJO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, UJICAJIbHBIN ra3, (U3NYECKUe BEIUYUHBI,
€AMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPIHsl, Macca.  buomnorus: KieTka, OpranusMm, 3Kkocuctema, ouochepa, MeTadoanu3M, MaKpou
MUKPOAIJIEMEHTHI, OCNKH, UPbI, YIJICBOAbI, HYKJIECHHOBBIE KHUCIOThI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB M IOTOK
SHEPIUM B YKOCUCTEMaX.

["eorpadusi: MuHepasbl, TOpHBIE TOPOJIbI, TTOJIE3HBIE UCKOMAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorusi: XUMHYECKass TMPOMBIIIJIEHHOCTh, METAJUTypPrusi, CTPOUTEIbHBIE MAaTePHUANIbl, CEIbCKOXO3SHCTBEHHOE
IPOU3BOICTBO, MHUIIEBAS TPOMBIIIJIEHHOCTb, (JapMalleBTHUECKasl MPOMBIITICHHOCTh, MTPOU3BOICTBO KOCMETHYECKHUX MPEIapaToB,
IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHI
B cooTBETCTBUM C CHCTEMHO-AESATEIBHOCTHBIM MOJIXOIOM B CTPYKTYpE JUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS IpEeaAMETa
«XuMHs» Ha YpOBHE CpeAHEro o0Imero 0o0pa3oBaHMs BBIIEIEHBI CIEIYIONME COCTABJISIONIME: OCO3HAHWE OO0YYarOIIUMHUCS
POCCUNCKON T'pakIaHCKOW MIAEHTUYHOCTH; FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIPEACICHUIO; HANUNE
MOTHBAIIMU K 00YYEHHIO; TOTOBHOCTh M CITIOCOOHOCTH 00YJaIoONIUXCsi PYKOBOJICTBOBATHCSI IPUHATHIMU B OOIIECTBE MPABUIIAMU H
HOPMaMH TIOBEJICHUS;, HaJTM4YNe MPABOCO3HAHMS, YKOJIOTUYECKON KYIbTYPHI, CIIOCOOHOCTh CTABUThH L€ M CTPOUTH KHU3HEHHEIC

T1JIaHBbI.



JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHUSI TpeaMeTa «XHUMUs» OTpPakaloT CHOPMUPOBAHHOCTH OIbITA TO3HABATEIBLHONU U
MPAKTUYECKOMN AEATETLHOCTH 00YUYaIOIINXCS B MPOIECCe peaTu3aiui o0pa3oBaTeibHON AESTEILHOCTH, B TOM YHCIIEC B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

-0CO3HAHUS 00YUYaAIOIIMMHUCA CBOMX KOHCTUTYIITMOHHBIX MPaB M 003aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPaBOIOPSIAKY;

-[PE/ICTABIICHUS O COLMAIBHBIX HOPMAaX U MpaBUIaX MEKINYHOCTHBIX OTHOLLICHUHN B KOJIJIEKTUBE;

-TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEITEIHHOCTH TMPHU CO3JAaHUU YYCOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

-CTMIOCOOHOCTH MMOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX NP aHAJIK3€ Pa3IMUHbIX BUJIOB
y4eOHOMU JIeITeIIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

-IIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICINIO OT€UECTBEHHON XUMUU;

-YBO)KEHUS K MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHUECCKOTO MPUII0KCHUS XUMHUH, OCO3HAHHUS TOTO, YTO JaHHbBIE
HAayKHd €CTh Pe3yJbTaT JJIUTEIbHBIX HAOMIOACHUN, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, MIOCTOSHHOTO TPyJa YYEHBIX U
MPAKTUKOB;

-MHTEpeca W MO3HABATEIbHBIX MOTHUBOB B IMOJIYUYCHHH U TOCICAYIONIEM aHalnu3e HHPOPMAIMH O TIEPEAOBBIX JOCTHKCHUSIX
COBPEMEHHOM OT€YECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

-HPABCTBCHHOI'O CO3HAHHNA, STHYCCKOI'O ITIOBCACHMA,



-CIIOCOOHOCTH OIICHUBATh CUTYyalluU, CBSI3aHHBIE C XMUMHUYECKUMH SIBJICHUSIMU, W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

-TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPHUILEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM U C
y4€TOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

-MIOHUMAaHUsl IIEHHOCTEH 3J0pOoBOro W 0Oe30macHOro o0pa3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

-co0TI0/IeHUsI TIPaBUJI 6€30MaCHOT0 OOPAIIEHUS ¢ BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBOU JIEITCIBHOCTH;

-IIOHUMAaHUs 1IEHHOCTH MPABWJI WHANBUIYATBHOTO M KOJUIGKTUBHOTO 0€30MaCHOTO MOBEICHUS B CUTYAIUSAX, YTPOIKAIOIITUX
3I0pPOBBIO U KU3HU JIIOJICH;

-0CO3HAHMS TTOCJICACTBUNA U HEPUSITHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJKOTr0JIsI, HAPKOTHKOB, KypEeHHUs);

5) TpyA0BOro BOCIIMTAHMS

-KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIIBCKON JEATEIbHOCTH, OOIIECTBEHHO IMOJIE3HON, TBOPUYECKOM
U IPYTUX BUJAX JI€ATECIbHOCTH;

-yCTAaHOBKHU Ha aKTMBHOE y4acCTHUE B PEIICHUH MPAKTUUYECKUX 3a/7a4 COI[MaJIbHOM HAIPaBJICHHOCTH (B paMKax CBOEro Kjacca,
IIKOJIbI);

-HHTEpeca K MPAKTHYCCKOMY M3YUCHHUIO TTPOQPECCH pa3IMIHOIO pojaa, B TOM YHCIIC Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUU 10 XUMUHU;

-YBaXXEHHUS K TPYLY, JIOISIM TPyAa U Pe3yJbTaTaM TPYAOBOU IESITEIBHOCTH;



-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAILHOW TpaeKTOpUM oOpa3oBaHus, Oyayliedl mpodeccur M peaiusaiuu
COOCTBEHHBIX XU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, UHTEPECOB U MOTpeOHOCTEN
00I11eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCTIUTAHMS

-9KOJIOTMYECKH 11€JIECO00PA3HOT0 OTHOIICHHUS K TPUPO/IE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

-MIOHUMAaHUsl TJI00AJIBHOTO XapakTepa SKOJOTMYECKHUX MpoOJieM, BIUSHHUS SKOHOMUYECKHUX IIPOIIECCOB HA COCTOSHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

-OCO3HAHUS HEOOXOJUMOCTH HCMOJB30BAHUS JIOCTWXKCHMM XUMHH JUISI  PEIICHHUs BOMPOCOB  PaAIllMOHATIBHOTO
IPUPOIOTNIOJIH30BAHMS;

-aKTUBHOTO HENPUATUS JEUCTBHM, NPUHOCAIIMX BpEI OKPYXAKIIEH MNpUPOAHOM cpele, YMEHHS NPOTrHO3UPOBATH
HEeOJIaronpuATHBIE KOJIOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MTPEeI0TBpAIIaTh UX;

-HAJIMYUSA Pa3BUTOTO 3KOJOTHYECKOTO MBIILUICHHS, 3KOJOTMYECKON KYJIbTYpbI, OIbITA JAECSATEIBHOCTH H3KOJIOTHYECKON
HAIIPaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCA HMMHU B IIO3HABATEIbHOM, KOMMYHUKATUBHOW M COIIMAJIBHON MpPaKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

-MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MIPAKTUKH;

-MIOHUMaHUs CTIeNU()PUKNA XUMHUHN KaK HayKH, OCO3HAHUS €€ posii B (DOPMHUPOBAHUU PAITMOHAIBHOTO HAYYHOTO MBIILIICHUS,
CO3JaHUM ITEJIOCTHOTO TPENICTABIEHUS 00 OKpPYKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJLI M YETIOBEKa, B MO3HAHUH MPUPOTHBIX

3aKOHOMEPHOCTEH M perIeHNH MPoOJIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;



-yOEeXJIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUHU JJIi COBPEMEHHOM MUMBUIIN3ALUU: B €€ TYMaHUCTHUYECKON HANPABICHHOCTH U
BaKHOM pOJNM B CO3JAaHUM HOBOM 0a3zbl MaTe€pHalbHOM KYJIbTYphI, B PELIEHUU TJIOOAIBHBIX MPOOJIEM YyCTOMYMBOIO Pa3BUTHUSA
YeJIOBEYECTBA — ChIPbEBOM, YHEPreTUYECKOM, MUIIEBOW U SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHnn
YCIIOBUH YCHEIIHOTO TPY/a U AKOJIOTMYEeCKU KOM(MOPTHOM KM3HU KaXK0T0 4jieHa 00IecTBa;

-€CTECTBEHHOHAYYHON IPaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJIOB MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIb30BaTh MOJy4aeMble 3HaHUA JJIs aHAJIU3a U OOBSICHEHUS SBJICHUM OKPYXAIOLIEro MUpPa U MPOUCXOSIINX B
HEM M3MEHEHHH, YMEHHUs JieJaTh OOOCHOBAHHBIC 3aKIIOYEHHS HA OCHOBE HAy4YHBIX (DaKTOB MU HMEIOLIMXCS JaHHBIX C IENbIO
MOJIY4YEHHUS IOCTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJB30BaTh XUMHUYECKHME 3HAHUS MJIs pelIeHus MpolOiieM B peajbHBIX >KU3HEHHBIX
CUTYyalusX;

-MHTEpeCca K MMO3HAHUIO, UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

-TOTOBHOCTH ¥ CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOPa30BaHUIO, K aKTHBHOMY IMOJTYYEHUIO HOBBIX
3HAHWM 110 XMMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

-HHTEepeca K 0COOEHHOCTSIM Tpy/ia B pa3IMYHBIX cepax NpoPecCHOHANIbHOMN eATeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI
MetanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI TI0 XMMUU HA YPOBHE CPEIHEr0 001ero o0pa3oBaHus BKIIOYAIOT:
-3HAYUMbIE i1 (POPMHUPOBAHUS MUPOBO33PEHUSI O0YUAIOIMIUXCA MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IlIeHAyUYHbIE

IMOHATHA, OTPpAXKAIOIIUC LICITOCTHOCTD Hﬁy‘-IHOfI KapTUHBI MHPa U CHCI_II/I(I)I/IKy MCTOAOB IMO3HAHUWA, NCIIOJIb3YCMBIX B CCTCCTBCHHBIX



Haykax (MaTepusi, BEIIECTBO, SHEPIus, SBJICHUE, MPOIIECC, CHUCTeMa, Hay4dHbIH (akT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUsl, UCCIIeJOBaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

-YHUBEpCaJIbHbIE yueOHble JeWCTBUS (ITO3HABaTENIbHbIE, KOMMYHUKATUBHbBIC, pETyJIATHUBHBIE), 00ECIECUMBAIOIINE
dbopmupoBanue HYHKIIMOHATBEHON I'PAMOTHOCTH M COLIMAIBHON KOMIIETEHIIMN 00Yy4YaroIIuXcs;

-CMIOCOOHOCTh  OOYYaIOIIUXCA HCMOJIb30BaTh OCBOCHHBIE MEXIUCHIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSA U
yYHUBEpCabHbIEe YUeOHbIC IEUCTBUS B MO3HABATEIHLHON M COIIMAILHOM MPAKTHUKE.

MeranpeqMeTHble  pe3yabTaThl  OTPaXKAIOT  OBJIQJACHUE  yHUBEPCAJIbHBIMH  YYCOHBIMH  TO3HABATEJIHHBIMH,
KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBUSIMHU.
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI

1) 6a30Bble JJOrHYecCKHe AeHCTBHS:

-CaMOCTOSTENIFHO (POPMYITUPOBATh U aKTyIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

-OTIpEIEIATh 1NN eI TeIbHOCTH, 3a/1aBas apaMeTphbl M KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThl JeATCIIbHOCTH
C TIOCTaBJICHHBIMU IETISIMH;

-MCIIOJIL30BaTh MPHU OCBOCHHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIJICNIATh XapaKTepHbIC MPU3HAKU MOHATHN U
YCTaHaBJIMBATh X B3aUMOCBS3b, HCTIOJb30BAaTh COOTBETCTBYIOIIUE MTOHATHS JUII OOBSICHCHHS OT/ICIBbHBIX (DaKTOB U SBJICHHM;

-BBIOMPATh OCHOBAHUS U KPUTECPUH JIJIS KIIACCU(HUKAIIUY BEIIECTB U XUMHUUYECKUX PEaKITHi;

-yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYXICHUA (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO aAHAJIOTHMH), BBIABIATH 3aKOHOMEPHOCTU U

IIPOTUBOPCYHUA B PaCCMATPUBACMBIX SBJICHUAX, CI)OpMy.HI/IpOBaTB BBIBOABI U 3aK/JIHOYCHUA,



-IIPUMEHATh B TPOIIECCE MO3HAHUSI MCIOJb3yeMble B XHMHUHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3oBBIBATH
MOJIEIbHBIC TTPEACTABICHUS — XUMUYECKUM 3HAK (CUMBOJI) 2JIEMEHTA, XUMHUYecKasi (hopMyJia, ypaBHEHUE XUMUUECKON peakinu —
MIPU pEIICHUU YYEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajladu, MPUMEHSTh Ha3BaHHBIC MOJICJbHBIC MPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

-BJIaJIETh OCHOBAMHU METO[0B HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHA;

-popMynupoBaTh IEIM U 33J]a4d UCCJEAOBAHUS, MCIOJIB30BaTh IMOCTABJIEHHBIC M CAMOCTOSATENIBHO C(HOPMYIMPOBAHHBIC
BOIIPOCHl B KA4yeCTBE HWHCTPYMEHTA TO3HAHMUS U OCHOBBI JIsI (DOPMUPOBAHUSI THUIIOTE3Bl MO TPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHM;

-BJIaJICTh HABBIKAMH CaMOCTOSITEIIBHOTO TIJIAHUPOBAHUS M MPOBEICHUSI YUICHUUYECKHX AKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHHUs HaOJroAaTh 3a XOJOM IIpollecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €T0 Pe3ynbTaT, (HOpMYIHpOBaTH OOOOIIEHUS H
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICAOBAHMS, COCTABIIATH 0OOCHOBAHHBIM OTYET O MPOJICIIAHHON paboTe;

-PUOOPETATH OMBIT YUYCHUICCKON MCCIIEA0OBATEIILCKON M TPOCKTHOMN JIESITEIBHOCTH, TIPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOSITEIbHOMY IOUCKY METOJIOB PEIICHHS IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IUYHBIX METOJIOB MTO3HAHUSI.

3) padora ¢ ungopmaunmeii:

-OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMAIUU (HayIHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUUECKOTO COACPIKAHMS,
CIpaBoYHBIE TOCOOMs, pecypchl MHTepHeTra), aHAaMM3WPOBaTh WH(MOPMAIMIO Pa3IWYHBIX BUAOB W (OpPM MpejCcTaBICHHS,

KPUTHYECKU OLICHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;



-(opmynupoBaTh 3ampochl U MPUMEHATh PA3NMYHbIE METOABl INPHU MOUCKE W 0TOOpe MHPOpMAalMH, HEOOXOIUMOW s
BBINIOJIHEHUS YYEOHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

-puoOpeTaTh OMBIT UCIOJIB30BAHUS HH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

-CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (hOpMYy npejcTaBieHus: nHGopMauu (Cxembl, Tpaduku, AMarpaMMbl, TabJIULbI,
PUCYHKH U IpyTHE);

-UCTIONIb30BaTh HAy4HBIA #A3BIK B KauyecTBE CpeJACTBa IMpu paboTe ¢ XUMHYECKOW HH(OpManuen: MNpPUMEHSThH
MeXIpeaIMeTHbIe (PU3NYECKre U MaTEeMaTUUECKKE) 3HAKU U CUMBOJIBI, (hOPMYJIbl, a00peBHATYPBI, HOMEHKIATYPY;

-HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISJHOCTH.

KomMyHnKaTHBHBIE YHHBePCAJIbHbIE yUeOHbIe NeliCTBHS:

-3a/1aBaTh BOIPOCHI IO CYILIECTBY 00CYXAaeMOM TEMbI B X0J1€ JUaJIOTa W/WIN JUCKYCCUH, BBICKA3bIBATh UEH,
(opMyIupOBaTH CBOM MPEAIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1auu;

-BBICTYIIATh C MPE3EHTALMEN Pe3yJbTaTOB IMO3HABATEIBHON JESATENLHOCTH, MOJYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO
CO CBEPCTHHUKAMM IPH BBIIIOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM paboThI IO UCCIIET0BAaHUIO CBOMCTB U3y4aeMbIX
BEIIECTB, peajlu3aliy y4yeOHOro MpoeKTa, U (OpMYyIUpPOBATH BBIBOJABI MO pe3yjbTaTaM HPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTJIaCOBaHMS MO3ULUN B X0/ 00CYX ACHUS U 00OMEHAa MHEHHUSIMH.

PeryasiTuBHbIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUSA:

-CaMOCTOSITENIBHO [UIAHUPOBATh U OCYLIECTBIISTh CBOKO ITO3HABATEJBHYIO JAESITEIBHOCTh, ONpenessisd €€ Leau U 3aJaud,

KOHTPOJIMPOBATh U IO ME€PE HEOOXOIUMOCTU KOPPEKTUPOBATH MpeAjiaraeMblii aJITOPUTM JEUCTBUI MIPU BBHIMOJHEHUH YYEOHBIX U



HCCJIEeI0BATENbCKUX 3a/a4, BbIOMpaTh HambOosee 3(hPEeKTUBHBIN COCOO HUX pElIeHHUs C YYETOM MOJYyYEHHUS HOBBIX 3HAHHMHA O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

-OCYLIECTBIATh CAMOKOHTPOJIb IEATEIIBHOCTH HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl MO XUMHMHM Ha YriayOJEHHOM YpPOBHE Ha YpPOBHE CpEIHEro oOIero
o0Opa3oBaHus BKIIOYAIOT crieliupuyeckue A yueOHOro npeamera « XuMus» HaydHble 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM 1O
OCBOCHHIO, UHTEPIPETALMH U TPEOOPA30BAHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYAIUsX, @ TAKKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX ¢ XuMuel. B nporpamme 1o
XUMUU NPEIMETHBIE PE3YIIbTAThI IPEICTABIEHBI IO TOAaM U3yUYEHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPaXKaloT:

-c(hopMUPOBAHHOCTD MPEJCTABICHUI: O MECTE U 3HAUCHUH OPTAaHMYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ POoJu
B 00ECICUYCHUH YCTOMYHMBOTO PA3BUTHUsI YEIOBEYECTBA B PEIICHHHM IPOOJIEM SKOJIOTHYECKOM, DHEPTeTHUECCKONW M MHUIIEBOU
0€30MacHOCTH, B PAa3BUTHUM MEAMLMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX HCTOYHHKOB JHEPruM, B OOECIEeUCHUH
palMOHAIBHOTO MPUPOAOIOIB30BaHNUs, B (POPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KYJIbTYphl UEIOBEKa, a TAKXKE 3KOJOTHUECKH
00O0CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

-BJIaJICHUE CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpPasl BKIIIOYAET: OCHOBOIOJIAraOIME MOHATHS — XUMUYECKUU 3JIEMEHT,
aToMm, SApO W DJEKTPOHHAs 000JO0YKa aToMa, S-, P-, 0-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,

FI/I6pI/II[I/I?>aHI/I}I ATOMHBIX 0p6HTaHeﬁ, HOH, MOJICKYJIAa, BAJICHTHOCTDb, 3JICKTPOOTPHULATCIIBHOCTh, CTCIICHb OKHCJICHUA, XUMHNYCCKasd



CBsI3b, MOJIb, MOJIApHAs Macca, MOJSPHBIA O00BEM, YIJIEPOJHBIN CKeJeT, (yHKUMOHANbHAS TpyNNa, pagukal, CTPYKTypHbIE
dopMynbl  (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), H30MEpUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), U30MEPbl, TOMOJIOTHYECKHI psJ, TOMOJOTH, YIJIEBOAOPOJbI, KHUCIOPOJA- M a30TCOAEpKAIIUE OPraHuyecKue
COEJIMHEHHUS, MOHOMED, MOJHMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COECIMHEHUSI; TEOPUH, 3aKOHBI (IIEPUOIUYECKUM
3akoH /I. 1. MenneneeBa, Teopusi CTpOCHUsI OopraHndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB,
3aKOH COXpPaHEHUs U TMPEBpAIICHHUS SHEPIHMH MPU XUMUYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JieXkKallue B OCHOBE TOHMMAaHHUS TPUYMHHOCTH W CHCTEMHOCTH XUMUYECKUX SIBICHUMU;
NPEJICTABIICHUsI O MEXaHU3MaX XUMHUYECKUX PEaKIUui, TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHMUS,
O B3aMMHOM BJIUSIHUU aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U Me30oMepHbIi 3pdekTrl, opuentanTsl | u Il pona);
(pakTOJIOTMYECKUE CBEIEHUS O CBONCTBAX, COCTABE, IMOJyYEHUH M O€30IaCHOM HCIOJIb30BAaHUM Ba)KHEHWIINX OpPraHMYECKHUX
BEIIECTB B OBITY M NPAKTUYECKOM NEATEIbHOCTH 4YeOBEKa, OOIIMX HAay4HbIX MPHUHIMIIAX XUMHYECKOIO IPOM3BOACTBa (Ha
mpuMepe TPOU3BOJICTBA METaHOJIA, TIEPepadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUI: BBISBISATh XapaKTEpHbIE MPU3HAKU MOHATHI, YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOILLME MTOHATHUS IIPU ONMCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKHUX COCIUHEHU;

c(hOpMHPOBAHHOCTH YMEHUN:

-ACII0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U

CKEJIETHBIX) (POpPMYJT OpraHUYECKUX BELIECTB;



-COCTaBJIATh YPABHEHUS XUMUUYECKUX PEAKLMN U PACKPBIBATH UX CYLIHOCTH: OKMCIMTEIBHO-BOCCTAHOBUTEIIBLHBIX PEAKIUN
MOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOrO OajlaHCa 3TUX PEaKlMid, peakuuii HOHHOro 0OMEHa MyTEM COCTAaBJICHHS MX MOJHBIX U
COKpAILIEHHBIX MOHHBIX YPABHECHUM;

-U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHUYECKMX BELIECTB Ul WIUIIOCTPALMUA UX XHMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTpPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHaBIMBATh MPUHAIJICKHOCTh M3YUYEHHBIX OPraHUYECKHX BEIECTB MO HMX COCTaBy H
CTPOCHHIO K OTpeeIEHHOMY KIIacCy/TpyINe COeMHEHNM, 1aBaTh UM Ha3BaHus 10 cuctemaTtudeckoi HomeHkinatype (IUPAC) u
OPUBOAUTh TPUBHAIBHBIE HA3BaHUS ISl OTACJIBHBIX MPEACTABUTENEH OPraHUYECKMX BEUIECTB (ITWJIEH, All€THJIEH, TOJIYOJI,
TJIMLEPUH, STUJIEHTIIMKONb, (GeHosn, (opmanbaerus, areTaabJerui, AaueToH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIJOTA,
CTeapuHOBas, OJICMHOBAas, MaJbMUTHHOBAs KHCIOTHI, TIWIMH, aJllaHWH, MajbTo3a, (PPYKTO3a, AHWIMH, TUBUHUJ, H3OIpPEH,
XJIOPOTIPEH, CTUPOJ U IPYTHE);

-c(hOpMUPOBAHHOCTh YMEHUS OMPENETSATh BUJl XUMHUYECKOW CBSI3M B OPTAHMYECKUX COCAMHEHUSX (KOBAJIGHTHAs U MOHHAs
CBA3b, G- U T-CBSA3b, BOAOPOAHAS CBS3b);

-c(hOpMHPOBAHHOCTh YMEHMS NMPUMEHSTH IMOJIOKEHUS TEOPUU CTPOEHHUs opraHuyeckux semectB A. M. byrneposa s
OO0BSICHEHHSI 3aBUCMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMS,

-c(hOpMHPOBAHHOCT, YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA THUIIMYHBIX
MPEJICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEHIECTB: aJIKAHOB, LUKIOAJIKAHOB, AJKEHOB, QJIKaJIHEHOB, AJIKHWHOB,
apoOMaTHUYECKUX YTIEBOJIOPOAOB, CIIUPTOB, abJACTUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOKHBIX 3()UPOB, KHUPOB,

HUTPOCOCMHCHU W aMWHOB, AMHUHOKHCIIOT, OCJIKOB, YIJI€BOJOB (MOHO-, NIW- W TOJWCAXapHIIOB), WJUTFOCTPUPOBATH



TEHETHUYECKYIO CBSI3b MEXK]y HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMUUYECKHUX PEAKIHUN C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

-cOpPMHUPOBAHHOCTh YMEHUS TMOJTBEPXKJIAaTh HAa KOHKPETHBIX MpHUMEpax XapakKTep 3aBUCHUMOCTH PEaKIMOHHOU
CIOCOOHOCTU OPTaHWYECKUX COCAMHEHUN OT KPaTHOCTU M TUIIA KOBAJICHTHOU CBSA3U (G- U T-CBS3H1), B3aUMHOT'O BIIUSIHUSI aTOMOB
Y TPYIN aTOMOB B MOJIEKYJIAX;

-c()OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh MCTOUYHHUKU YIJIEBOJOPOJHOTO ChIphbs (HEe(Th, MPUPOAHBIMN Ta3, yroihb),
criocoObl ero nepepadoTKU U MPAKTUIECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

-c()OpMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJIaX MTO3HAHUS — HAOJI0ICHUH, U3MEPECHUH,
MOJCITUPOBAHNH, YKCIIEPUMEHTE (PEaIbHOM M MBICJICHHOM) U YMEHHS IPUMEHATH 3TH 3HAHHUS;

-cOPMHUPOBAHHOCTh YMEHHS TMPHUMEHSATh OCHOBHBIC OIEpAIlUd MBICIUTEIBHON JEATeIbHOCTH — aHaJIW3 M CHUHTE3,
cpaBHEHHE, 0000IIEeHNEe, CUCTEeMATH3allNI0, BRISIBICHUE MPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JJISI M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIU;

-c()OpMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aMMOCBS3h XUMHYECCKUX 3HAHMH C MOHSITHSAMHU W TPEICTABICHUSMH IPYTUX
€CTECTBCHHO-HAYYHBIX TIPEAMETOB Uil 0OJiee OCO3HAHHOTO ITOHUMAaHHS CYIIHOCTH MaTEepHAIbLHOTO E€IWHCTBA MHUPA,
HCIIOIb30BaTh CHCTEMHBIC 3HAHUS I10 OPTaHUYECKOH XUMHHM JJIi OOBSCHCHUS M IIPOTHO3HPOBAHUS SBJICHUM, HMEIOIINX
€CTECTBEHHO-HAYUYHYIO IPUPOAY;

-c()OpMHUPOBAHHOCTH YMEHHM: TIPOBOJUTH PACUYETHI MO0 XUMHUYCCKUM (POpMYyJiaM M YPaBHCHHUSM XHUMHYCCKHX PEaKIUui ¢

WCTOJIb30BaHUEM (U3MUECKUX BeMWYMH (Macca, 00BEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIEeCTBa C



KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJACHUIO XUMHUYECKOW (hOpPMYJIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKUX PJIEMEHTOB, MPOJYKTaM CTOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

-c()OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHAJTU3UPOBATH M OIICHUBATH C IMO3UIIMI IKOJIOTHUYECKOW O€30MacHOCTU
MOCJICICTBUSL  OBITOBOM W TPOM3BOJICTBEHHOM  JICSITEIHHOCTH  YEJOBEKa, CBS3aHHOM ¢  MepepadOTKON  BEIIEeCTB,
UCIIOJIH30BaTh MOJIYYSHHBIE 3HAHUS JUISl IPUHSATHS TPAMOTHBIX PEIIEHUM MPOOJIeM B CUTYaIUSIX, CBSI3aHHBIX C XUMUCH;

-c()OPMHUPOBAHHOCTh YMEHHI: CAaMOCTOSTENIHHO IUJIAHUPOBATH M MPOBOAUTH XUMHYECKUM HSKCIEPUMEHT (TOJIydeHUE |
U3YUYCHUE CBOMCTB OpPraHMYECKUX  BEIIECTB, KAYECTBEHHBIC PEAaKIUHU  YIJIEBOJOPOJOB  Pa3IMYHBIX  KJIAaCCOB U
KUCJIOPOJCOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAJBHBIX 3a7ad 10 PACMO3HABAHUIO OPTaHUYECKUX
BEIIECTB) C COOJIIOEHUEM MPaBUI 0€30MacHOr0 0OpaIeHusl C BEIIECTBAMU U JaOOpaTOpHBIM 000pyI0BaHUEM, (OPMYIUPOBATH
IeJb HCCIEOBaHUsA, MPEACTABISATh B pa3IuYHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHaTW3UpPOBAThH U OLEHUBATH HX
TIOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

-CO0JII0/IaTh TIPaBUIIA HKOJIOTHYECKH I11€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOMN ACSITEIBHOCTH B LIESX COXpaHEHUS
CBOET0 3/10POBbsl, OKPYKAOUIEH PUPOJTHOUN CPEABI U JOCTUKEHHS €€ YCTOMUYMBOTO PA3BUTHS;

-0CO3HaBaTh OMACHOCTh TOKCUYECKOI'O JIEHCTBUS HA JKUBBIC OPraHU3MBI ONPENCIEHHBIX OPTAHUYECKNX BEUIECTB, IOHUMAs
cMmbica ntokazarens [IK;

-aHAJIM3UPOBATH 11€J1IECO00PA3HOCTh MPUMEHEHHSI OPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU 3pEHUS

COOTHOIICHHA PHUCK-II0JIb34a,



c(OpPMHPOBAHHOCTh YMEHMI: OCYIIECTBJIATh LEJICHANPABICHHbI MOMCK XUMHUYECKOM HHPOpMAMM B PA3IHYHBIX
MCTOYHUKAX (HaydyHas M y4yeOHO-Hay4Has JHMTepaTypa, CpeAcTBa maccoBod HH(opmanuu, HTEpHET U Jpyrue), KpUTHUYECKU
aHAIM3UPOBATh XMMHUYECKYI0 MH(POpPMaIHIO, epepadaThiBaTh €€ M MCIOJb30BATh B COOTBETCTBHM C TOCTaBJIEHHON yuyeOHOM
3a7ja4yel.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckas XuMush OTpakaroT:

-c(pOpMUPOBAHHOCTH MPEACTABICHUN: O MaTepUaTbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M TMO3HABAEMOCTU SIBICHUU
OPUPOJBI, O MECTEe M 3HAYECHUM XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJii B O0ECIEYEHHHM YCTOMYMBOTO Pa3BUTHUS, B
peleHny MnpoOJeM 3KOJIOTMYECKOM, SHEpPreTHYecKOoW M MMILEBOM 0€30IacHOCTH, B Pa3BUTUH MEAMLMHBI, CO3JaHUM HOBBIX
MaTepuaoB, HOBBIX HCTOYHHKOB OJHEPrHMHM, B OOECHEYEHHUH pPAlMOHAIBHOTO MPUPOJONOIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTyphl YEJOBEKa, a TaKXKe JKOJIOIMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO U
MIPUPOTHOU CpETIE;

-BJIaJICHUE CHCTEMOM XMMHUYECKHX 3HaHUM, KOTOpPAasl BKIIIOYAET: OCHOBOIIOJIATAOIIME MOHATHA — XUMUYECKHN 3JIEMEHT,
aToMm, sIIPO aTOMa, H30TOIIBL, ANEKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAH, OCHOBHOE M BO30YKAEHHOE COCTOSHHS
aToMa, TMOpHIM3alMs aTOMHBIX OpOWTanei, MOH, MOJEKyja, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCICHHUS,
XMUMHYECKasi CBSI3b (KOBAJIECHTHAs, MOHHAs, METAJUNINYECKas, BOJOPOJHAs), KPUCTAIUINYECKAs PEIIETKA, XMMHUYECKas peaKiys,
pPacTBOp, 3JEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] JUCCOLMALIMS, CTENEHb JAMCCOLMALNN, BOJOPOAHBIM MOKAa3aTelb,
OKHCIIUTENIb, BOCCTAHOBUTEJb, TEIJIOBOM OS()(PEKT XUMUYECKOW peakUuu, CKOPOCTh XMMHMUYECKOH peaKIHH, XUMHYECKOe

PaBHOBECHUE; TEOPUU U 3aKOHBI (TEOpHUs SJIEKTPOJIUTUYECKON nuccouuanuu, nepuoandeckuii 3akon .M. MenpaeneeBa, 3aKoH



COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBpAIlEHUsS YHEPTUM MPU XUMHYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XMMHUU, MUPOBO33PEHUYECKHUE 3HAHUS,
JieXxaIue B OCHOBE MOHUMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHbBIC MPEICTABICHUS O CTPOSHUU
BEI[ECTBA HAa AaTOMHOM, HMOHHO-MOJICKYJSIDHOM M HAJIMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3Max XHUMHUYECKUX
peakiuii, TePMOJUHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHMs, 0 XUMUUYECKOM PABHOBECHH, PACTBOpaxX H
JUCTIEPCHBIX cHUcTeMax; (aKTOJOTUYECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHHH W OE€30MacHOM HMCIOJb30BAaHUU
BOKHEUIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JACATEILHOCTH YEJOBEKa, OOIIMX HAYYHBIX MPUHIUMAX
XUMHUYECKOTO TIPOU3BOJICTBA;

-c(pOpMUPOBAHHOCTh YMEHHMI: BBISBIISATH XapaKTepHbIE MPU3HAKH MOHSATUH, YCTAHABINBATH UX B3aUMOCBS3b, UCIOIH30BAThH
COOTBETCTBYIOIINE MOHITHUS MIPU ONMMCAHUHM HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLICHUMN;

-c(pOpMUPOBAHHOCTh YMEHUSI MCIIOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JJisi COCTaBieHUS (OpMYN BEIIECTB M YpaBHEHUU
XUMUYECKUX peakiui, cucrematuiueckyto HomeHknatypy (IUPAC) u TpuBnaibHble Ha3BaHUSI OTAEJIBHBIX BEIIECTB;

-c(hOpMUPOBAHHOCTH YMEHHUS OINPEACISITh BAJCHTHOCTh U CTETICHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHHSIX, BH/]I
XUMUYECKOW CBSI3U (KOBAJEHTHAs, WOHHAas, MeETaJUIM4ecKas, BOJOPOAHAsA), TUMN KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BEILIECTBA;

-cOpMUPOBAHHOCTh yMEHHS OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJA XHMHUYECKOW CBSI3M W THUIIA
KPUCTAIUTMYECKON PEeIETKN, OOMEHHBIN U TOHOPHO-AKIIEITOPHBIN MEXaHNU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

-c(hopMUPOBAHHOCTh YMEHUI: KIaCCU(PHUIIUPOBATh: HEOPTAHUYECKHUE BEIIECTBA MO WX COCTABY, XUMUYECKHE PEAKIUU TIO

pa3TUYHBIM TpU3HAKaM (YHUCITy W COCTaBy pPEarupyrolifX BEIIECTB, TEIUIOBOMY A(QeKTy peaknuu, W3MEHEHUIO CTeTeHEeH



OKHUCJICHHS 3JIEMEHTOB, 0OpAaTUMOCTH, YYaCTHIO KaTajlu3aTopa U APYTHE); CAMOCTOATEIbLHO BBHIOMPATh OCHOBAHMS U KPUTEPHUH
JUTSI KITaCCU(UKALIMK U3YyYaeMbIX BEIIECTB U XUMUYECKUX PEaKINi;

-c(pOpMUPOBAHHOCTh YMEHHUS PACKpbIBATh CMbICH Nepuoandeckoro 3akona J[. . MenaeneeBa u JeMOHCTPUPOBAThH €O
CUCTEMATU3UPYIOIIYI0, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

-c(pOpMUPOBAHHOCTh YMEHHUMN: XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB M HMOHOB XHMMHYECKUX 3JIEMEHTOB
nepBoro—ueTBépToro nepuoaoB [lepuonnueckoii cucremsl .M. MenneneeBa, UCIONB3Yys MOHATUS «IHEPIETHUECKHE YPOBHUY,
«OHEPreTU4ecKue TMOAYPOBHU», «S-, P-, O-aTOMHBIC OpOMTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUCCKUE COCTOSHHUS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUUYECKHX 3JIEMEHTOB M UX COCIUHEHUN MO MepuojaM U Irpynrnam
Ilepuognueckoit cucremsl [[. WM. MeHaeneeBa, BaJICHTHbIE BO3MOXHOCTHM aTOMOB 3JEMEHTOB HAa OCHOBE CTPOEHHUS WX
ANEKTPOHHBIX 000JI0YEK;

-c(pOpMUPOBAHHOCTh YMEHHI: XapaKTEePU30BaTh (OMUCKHIBATH) OOIINE XMMHUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXKAY HEOPraHWYECKHMMH BEIIECTBAMHU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

-cOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIM TMOCPEACTBOM
COCTAaBIICHHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKInii; peaKIiii MOHHOTO OOMEHa IyTEM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpaBHEHWH; pEaKIui TUAPOJN3a; peakluid KOMIUIEKCOOOpa3oBaHUs (Ha MpUMEpEe TUAPOKCOKOMILIEKCOB ITMHKA U

ATIOMUHMUS);



c(OpPMHPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIUI ¢ yU4ETOM UX SHEPreTHUECKUX
XapaKTepUCTUK, XapaKTep H3MEHEHHsS] CKOPOCTH XMUMHYECKOM peakIuud B 3aBUCUMOCTH OT pPa3IU4HbIX (AKTOPOB, a TaKKe
XapaKTep CMELIEHUsI XMMHUYECKOr0 paBHOBECHS 1101 BIUSHUEM BHEIIHUX Bo3nercTBui (mpunuun Jle llarense);

-c(pOpMUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaTh XMMHUECKUE PEaKIUH, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOIYYeHUs
CEpHOM KHCIIOTHl, aMMHaKa, OOIIME Hay4yHble NPHUHIMIBI XUMUYECKUX MPOU3BOJACTB; I€J€CO00PA3HOCTh TMPUMEHEHHUS
HEOpPraHMYECKUX BEIIECTB B MPOMBIILIEHHOCTH U B OBITY C TOUYKH 3PEHUS] COOTHOIIECHUS PUCK-TI0JIb3a;

-c(pOpMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHUW O METOJAaX HAYyYHOTO MO3HAHUS SBJICHUHA MPUPOILI — HAOIIOACHUE,
U3MEpEHUe, MOJICTUPOBAHMUE, JKCIIEPUMEHT (peajbHbIii U MBICICHHBIN), HMCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX, yMEHUs
IOPUMEHSATh 3TU 3HAHUS NPU SKCIIEPUMEHTAIBHOM HCCIIEOBAHUM BELIECTB U AJIsl OOBSICHEHUS XUMUYECKUX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOJIE, IPAKTUYECKON AEATEIBHOCTH YEJI0BEKA U B IIOBCEITHEBHOM KU3HY,

-c(hOpPMHPOBAHHOCTh YMEHUS BBISIBIATH B3aUMOCBSI3b XMMMUYECKUX 3HAHUM C MOHATHUAMU U TNPEACTABICHUSMHU JPYTUX
€CTECTBEHHO-HAaY4HbIX [IPEIMETOB /JIs1 60JI€€ OCO3HAHHOTO TOHUMAaHUSI MaTepUaIbHOTO €MHCTBA MUPA;

-c(hOpMHPOBAHHOCTh YMEHUS MPOBOJUTH PAaCUEThl: C UCMOIb30BAaHUEM MOHITUN «MaccoBasi J0JIsI BELIECTBA B PACTBOPE» U
«MOJIIpHAsi KOHIEHTpALMsA»; Macchl BELIECTBa WM 00bEMa rasza Mo M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIH 00BEMY
OJTHOTO W3 y4YacTBYIOIIUMX B PEaKIMM BEIIECTB; TEIIOBOro 3¢ (deKra peakiuu; 3Ha4YeHUs] BOAOPOJHOTO IMOKa3aTess PacTBOPOB
KHCJIOT M IIEJNOYel ¢ M3BECTHOW CTEMEHBIO AMCCOIMAIMU; Macchl (00bEMa, KOJIMUYECTBA BEILECTBA) MPOJYKTa PEaKLUH, €CIU
OIHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOPA C ONPEAEIEHHON MAacCOBOM JOJIEM paCTBOPEHHOIO BEIECTBA WM JAHO B

M30bITKE (MMEET MPUMECH ); TOJIA BBIX0JIa IPOTYKTA PEAKITUN; 00ObEMHBIX OTHOIIICHUH T'a30B;



-c()OPMHUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKUU JKCIEPUMEHT (MpOBECHUE
peakuuii MFOHHOro 0OMEHa, OJITBEPKICHHE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpEEICHUE CPEAbl PACTBOPOB
BEILIECTB C TMOMOIIBI0 WHIUKATOPOB, U3yUYCHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW PEaKIMH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a1au o TemaM «Metamnel» u «Hemeramnb») ¢ coOnrogeHueM MpaBui 0e30MacHOro oOpalleHus C
BEIIECTBAMU U J1abOpaTOpHBIM 00OpymOBaHUEM, (OPMYIUPOBATH IEJIb WCCIEIOBAHMS, MPEACTABIATh B pazluyHON (opme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;

-c(hOpMHUPOBAHHOCTH YMEHHI: COOIOATh MpaBUIIa MOJIb30BAHUSI XUMHUYECKOM MOCYA0U 1 1abopaTOPHBIM 000pYA0BaHUEM,
oOpaleHusi ¢ BEHeCTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMH TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB,
HKOJIOTHYECKHU I1€JeCO00pa3HOro MOBENEeHUS B OBITY W TPYAOBOM NEATENHHOCTH B IEISIX COXPAaHEHUS CBOErO 3/0POBbS,
OKpYXKaIOLIEH ITPUPOAHOM Cpeabl U JOCTUKEHHS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH OIIACHOCTh TOKCUYECKOTO JCHCTBUS HA
YKUBBIE OPTraHU3MbI OINPEIECIEHHBIX HEOPTAHUUYECKUX BEIIECTB, MOHMMAs cMbIci rokasarens [1J1K;

-c(OpMUPOBAHHOCTh YMEHHI: OCYILIECTBIATH IEJICHANPABICHHBIA TMOUCK XUMUYECKOW HHPOpMAllUd B Pa3IUYHBIX
UCTOYHUKAX (HaydyHas W y4eOHO-HaydHas JMUTepaTypa, CpelcTBa mMaccoBod uH(opMmanuu, UHTEpHET u npyrue), KPpUTHIECKU
aHAM3UPOBATh XUMUUYECKYIO HH(OpMaIMIo, mepepadaTbiBaTh €€ W UCIOJb30BaTh B COOTBETCTBHH C IOCTAaBICHHOW y4eOHOMN

3aJauei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudpossbie)
n/n MPOrpaMMblI Bcero O;Tp OJIbHbIC pﬁaKTquCKHe o0pa3oBaTe/ibHbIE
PadoThI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHn4ecKoOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKHUX COeMUHEHHI A. M. 8 https://myschool.edu.ru
byrneposa
Hroro mo pazueny 8
Paspnen 2. Yriesogopoabl
51  TlpenenbHble yrieBo0poab — ajlkaHEL, c https://myschool.edu.ru
) UKJIOAJIKAHBI
29 HenpenenbHble yrieBoI0pO/Ibl: alIKEHBI, 14 1 https://myschool.edu.ru
aJIKa/IMeHBI, aJIKUHBI
https://myschool.edu.ru
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
524 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOIOB U UX 4 https://myschool.edu.ru
nepepaboTka
https://myschool.edu.ru
2.5 ["asioreHnpon3BOAHbBIE YTIEBOJOPOIOB 4 1
Hroro no paszneny 35

Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeInHEeHU s



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru

3.1 Crnuptsl. DeHon 11
KapOoHuIbHBIC COSTUHEHUS: lTbJICTUIBI U
3.2 keTonsl. KapboHoBsie KuCIOTHI. CII0KHBIE 21 https://myschool.edu.ru
3¢upsl. XKupsl
https://myschool.edu.ru
3.3 VYrieBos 9 P Y
Hroro no pazneny 41
Paznea 4. A3orconepskainye OpranHnyecKkue coeIuHeHus
4.1 AMMHEBI. AMUHOKHCIIOTEL. Benkn 12 https://myschool.edu.ru
Hroro mo pazgeny 12
Pasznen 5. BbicokoMoJieKy/JIsIpHbIE COeINHEHUS
https://myschool.edu.ru
5.1 BricokoMoIeKyIApHBbIE COCTUHEHUS 6
Hroro mo pazgeny 6
| OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ e Beero KonTpﬁonbﬂme HpaKTﬁnquKne 06pa30OBATEIBHbIE
padoTsI padoTsl pecypesI

Paznen 1. TeopeTnueckue 0CHOBbI XUMUH

Crpoenue atoMa. [lepuoanueckuit 3akoH U https://myschool.edu.ru
11 [Iepnoanueckas cucteMa XUMUYECKUX 9

anemenToB JI. . Menneneera
1.2 Crpoenne semectsa. Muoroodpasne 11 https://myschool.edu.ru

BEIIECTB

https://myschool.edu.ru
1.3 XHUMHUYECKUE PEAKITUN 19 1 3 8 S
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumust
https://myschool.edu.ru
2.1 Hemeramnbl 31 3 D y
2.2 Merabt 23 1 2 https://myschool.edu.ru
Wtoro mno pazneny 54
Paznea 3. Xumusi v :KU3Hb
31 MerTobl IO3HAHKS B XUMHU. XUMHS U 9 1 https://myschool.edu.ru
' YKU3Hb

Hroro mo pazneny 9



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 102 3 8
ITPOI'PAMME
MOYPOYHOE IVNIAHUPOBAHUE
10 KJIACC
N KonyecTBo yacos DJIeKTPOHHBbIE HH(POBHIE
I /;1 Tema ypoka Beero Konrtpoabubie | IIpakTtuueckue oOpasoBaTe/bHbIE
padoThbI padoThI pecypcbl

[IpenMeT u 3HaYeHUE OPraHUYECKON XUMHH,

1 TIPE/ICTaBJIEHHE O MHOTOOOPA3HH OPraHMIECKHX 1 https://myschool.edu.ru
COEUHEHUN
DJEKTPOHHOE CTPOCHUE aToMa yriiepoa (OCHOBHOE

2 1 BO30YKIEHHOE COCTOSIHUSA). BaeHTHbIE 1 https://myschool.edu.ru
BO3MO>KHOCTH aTOMa yriiepoia
XuMHUUeCcKas CBsI3b B OPraHMUYECKUX COCAMHCHUSIX. https://myschool.edu.ru

3 MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H, 1 ) ' '
crocoObl pa3pbiBa CBs3EH

4 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUN A. 1 https://myschool.edu.ru
M. bytieposa
Buner u3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. https://myschool.edu.ru

5 DieKTpOHHbBIE 3P PEKTH B MOJIEKYTIAX 1 ' =
OpPraHUYECKUX COCAMHECHUN



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[IpencraBnenue o kmaccupukanuu u
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpraHMYECKUX BEILECTB

https://myschool.edu.ru

Krnaccudukarus peaknuii B OpraHu4ecKoil XUMHH

https://myschool.edu.ru

AJIKaHBI: TOMOJIOTUUECKHU psifl, oO1as hopmya,
HOMEHKJIATYpa U U30MEPHS, JICKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI

https://myschool.edu.ru

duznueckre 1 XUMUYECKUE CBOMCTBA aJIKAHOB

https://myschool.edu.ru

10

Haxoxnaenue ankanos B npupoje. CriocoObl
MOJIy4Y€HUs U IPUMEHEHHUE aJIKaHOB

https://myschool.edu.ru

11

[uxnoankansl: obmas Gpopmysna, HOMEHKIATypa U
M30MepHsi, 0COOCHHOCTH CTPOCHHSI K XUMUYECKUX
CBOWMCTB, CITOCOOBI TOJIY4SHHSI U IPUMEHEHUE

https://myschool.edu.ru

12

Pemenue pacuéTHbIX 3a7a49 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOpMYJIbI OPraHUYEeCKOIO BEIIeCTBA
10 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIHX B €ro coctaB. CucremMaTu3aius 1
0000111eHrEe 3HAHUN I10 TEME

https://myschool.edu.ru

13

AJKEeHBI: TOMOJIOTHYECKH psijl, obOmas ¢popmyna,
HOMEHKJIATypa, JJIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekyin. CTpyKTypHasi ¥ IIIC-TPaHC-
M30MEpHUsI AIKEHOB

https://myschool.edu.ru

14

du3nuecKre 1 XUMUYECKUE CBOWCTBA AJIKEHOB.
IIpaBuiio MapkoBHUKOBA

https://myschool.edu.ru

15

CnocoObl MOJIY4YCHUS U MPUMCHCHUC aJIKCHOB

https://myschool.edu.ru
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[Ipaktuyeckas padora Ne 1 mo teme "Ilomydenue

https://myschool.edu.ru

16 STUJICHA U U3yYEHUE €ro CBOMCTB"
17 Penrenne pacuéTHBIX 337124 HA OTpe/e/cHIe https://myschool.edu.ru
MOJICKYJISIPHOM (hOPMYJIbI OPraHUIECKOTO BEIICCTBA
AJIKaTUCHBI: CONPSDKEHHBIC, U30JIUPOBAHHBIC, https://myschool.edu.ru
18 KyMyJIHpOBaHHbEIE. OCOOEHHOCTH NEKTPOHHOTO ' -
CTPOCHUS
y ) https://myschool.edu.ru
19 XUMHYECKUE CBONCTBA COMPSKEHHBIX IMEHOB
https://myschool.edu.ru
20 CriocoObI osTy4eHHst ¥ IPUMEHEHNE alTKaHeHOB
AJIKMHBI: TOMOJIOTUYECKHH psil, oOmias hopmyna, https://myschool.edu.ru
21 HOMEHKJIATypa, 2JIEKTPOHHOE U HPOCTPAHCTBEHHOE ) =
CTPOCHHE MOJICKYJI, PU3UYECKUE CBOWCTBA
22 XUMHUYECKUE CBOMCTBA AJIKHHOB https://myschool.edu.ru
. https://myschool.edu.ru
23 KadecTBeHHBIE peakIIui Ha TPOWHYIO CBSI3b
24 CrniocoObl nostyyeHHs 1 IPUMEHEHNE aJIKUHOB https://myschool.edu.ru
o5 Pemenue 3agau: pacu€rsl 10 ypaBHEHUIO httDSZ// mvschool.edu.ru
XUMUYECKON peaKIiuu
ApeHBI: TOMOJIOTHYECKUH psifl, oOmias popmyiia, https://myschool.edu.ru
26 HOMEHKJIaTypa. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE ' ' '

CTPOCHHUEC MOJICKYJI OcH30I1a U TOJIyOJia, UX



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

¢bu3nveckue CBOKWCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

https://myschool.edu.ru

27
3aMeICHHUS
28 XuMHUYeCKHe CBOCTBA apEHOB: PEaKIHU https://myschool.edu.ru
MPUCOCANHECHHUS, OKUCICHUE TOMOJIOTOB OeH30J1a
y https://myschool.edu.ru
29 OCoOEHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA
30 Perenue pacuéTHBIX 3a/1a4 Ha OTpe/IeNIeHHe https://myschool.edu.ru
MOJICKYJISIPHOM (DOPMYJIBI OPraHMYECKOTO BEIIECTBA
https://myschool.edu.ru
31 CriocoObl MosTyueHus: ¥ IpUMEHEHUE apeHOB
32 I'eHeTHUeCKas CBSA3b MEXKIY PA3THIHBIMH KIACCAMH https://myschool.edu.ru
YTJIEBOIOPOJIOB
33 PacuéThl 0 ypaBHEHHAM XHMUUYECKHX PEAKIIHiA. https://myschool.edu.ru
Cucremaru3zanus 1 00001IeHIe 3HAHNH 110 TeMe
https://myschool.edu.ru
34 [Ipuponnsriii ra3. [lomyrabie HePTSIHBIE Ta3bl D S
35 KaMeHHBI# yrob v MPOayKTHI €ro nepepaboTKu https://myschool.edu.ru
36 Hedtp u cioco6s! e€ nepepadbotku. [Ipumenenue https://myschool.edu.ru
MPOIYKTOB NepepaboTKH HePTH
37 ['eHeTnueckast CBS3b MEKAY PA3INYHBIMH KJIaCCaMU https://myschool.edu.ru
YTIIEBOIOPOIOB
38 ["anmoreHonpon3BOAHBIE YIIIEBOJOPOIOB: https://myschool.edu.ru
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QJICKTPOHHOC CTPOCHUC, pCAKIINUN 3aMCUICHUA
rajorcHa

JlercTBHE 1IEI04YEH Ha TaJIOTEHIIPOU3BOIHBIE.

39 B3auMoielicTBIe IUraloreHaaKaHOB ¢ MATHUEM H https://myschool.edu.ru
[UHKOM

40 Kontposbhast pabota Ne 11mo teme https://myschool.edu.ru
"YrneBogoposr"

a1 CucremaTu3anus 1 060011IeH1e 3HAHUH 0 paszieny https://myschool.edu.ru
"Yraesomopoasr"
[IpenenpHBIC 0THOATOMHBIC CITUPTHI:

42 rOMOJIOTHYECKHH psiji, 06mas popMysia, CTpoeHHe https://myschool.edu.ru
MOJIEKYJI, ©30MEpHsl, HOMEHKIIATYpa,
Kkjaccudukanus, GpuznyecKkue cBocTBa

43 XHUMHUECKHE CBOMCTBA TTPEIETbHBIX 0JJHOATOMHBIX https://myschool.edu.ru
CIIHPTOB

44 CriocoObl MoTyueHus: ¥ IPUMEHEHUE OJTHOATOMHBIX https://myschool.edu.ru
CIIHPTOB

45 [IpocTeie 3¢uphl: HOMEHKIATYpa U H30MEpHs, https://myschool.edu.ru
0COOCHHOCTH (PM3MUYECKMX ¥ XUMHYECKHX CBOWCTB

46 MHOT0aTOMHBIE CIIUPTHI: STUIIECHIJIUKOIb U https://myschool.edu.ru
TIIMIEPUH, X (PU3UYECKHE U XUMHUECKUE CBOMCTBA

47 CriocoOsbI TOJTy4YeH s ¥ IPUMEHEHHE https://myschool.edu.ru
MHOTOATOMHBIX CIIUPTOB

48 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHe https://myschool.edu.ru
cBoiicTBa. TOKCMYHOCTH (peHoa

49 Xumuueckue cBoicTBa (penoma https://myschool.edu.ru
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https://myschool.edu.ru

50 CrniocoOsbI mosryueHust ¥ mpuMeHeHne peHoa
[Ipaktudeckas padora Ne 2. Pemmenue
51 OKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe "CIUpPTHI 1 https://myschool.edu.ru
(benopr"
N https://myschool.edu.ru
52 CucreMmaTu3anms 1 0000I1eHIE 3HAHUI 110 TEME
AJberupt 1 KETOHBI: OIEKTPOHHOE CTPOCHHE https://myschool.edu.ru
53 KapOOHUJILHOW TPYIIIIbI; TOMOJIOTUYECKUE PSJIBI,
obmas Gpopmysa, U30Mepus 1 HOMEHKIIATypa
54 ATBETHIBI U KETOHBI: (pU3HUECKHE CBOMCTBA; https://myschool.edu.ru
peaKuy MPUCOCINHEHHS
55 Peakiuy OKHCIEHHS ¥ KaYeCTBEHHbIE PEaKIUH https://myschool.edu.ru
aNb/ICTUIOB M KETOHOB
https://myschool.edu.ru
56 CrocoObl MoTy4eHHS albJACTHI0OB U KETOHOB
57 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE https://myschool.edu.ru
KUCIIOTBI, 0COOCHHOCTH CTPOEHHS UX MOJICKYJT
58 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, https://myschool.edu.ru
uX (pU3NYECKUe CBOMCTBA
59 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX https://myschool.edu.ru
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT
50 OCOGEHHOCTH CBOHCTB MypaBbHHOMN KHMCJIOTBI. https://myschool.edu.ru

MHoroo6pa3ue kKapOOHOBBIX KHCIOT
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OCOOGEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoOMaTHYECKIX KapOOHOBBIX, TUKAPOOHOBBIX,

https://myschool.edu.ru

61
THJIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu
BBICHIUX KaPOOHOBBIX KHCJIOT
62 IToHsATHE O TIPOU3BOIHBIX KAPOOHOBBIX KHCIOT https://myschool.edu.ru
63 CrocoObl TOJTy4YeHHUS U IPUMEHEHHE KapOOHOBBIX https://myschool.edu.ru
KHCIIOT
64 CrnoxHbIe Y(OUPBI: TOMOJIOTHYECKUH Psifl, 001Iast .
dopMyma, n30MepHs ¥ HOMEHKIATYpa https://myschool.edu.ru
. https://myschool.edu.ru
65 dusnyeckrue 1 XMMUIECKHE CBOMCTBA A3(PUPOB
Perrenne pacu€THBIX 3324 IO yPaBHEHUIO https://myschool.edu.ru
66 XMMHYECKOH peakliy, Ha OIpe/ieIeHUe ) =
MOJICKYJISIPHOH (pOPMYJIBI OPraHUYEeCKOTO BEIIECTBA
[IpakTuueckast padota Ne 3. Permenue https://myschool.edu.ru
67 AKCIIEPUMEHTAJIbHBIX 3a1a4 110 Teme "KapOboHoBbIe . ' '
KkucJIoThl. CloxHbIe 3pupbr"”
68 }KI/IBH: cTpoeHHe, PU3NICCKUE U XUMHUECKHIE https://myschool.edu.ru
CBOMCTBA (THAPOJIH3)
OCOOCHHOCTH CBOWCTB JKUPOB, COJICPIKAIIUX https://myschool.edu.ru
69 OCTaTKH HETpPEIeIbHBIX KUPHBIX KUCITOT. JKuphI B ' =
pUpoJe
Mpblia Kak COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX https://myschool.edu.ru
70 Motoniee JieiictBue. [ToHsATHE O CHHTETHUECKUX ) ' '

mororux cpeacrsax (CMC)
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['enernueckas cBs3b YriIeBOJOPOJOB U

71 https://myschool.edu.ru
KHCJIOPOACOACPKAIINX OPraHMYECKIX BEIIECTB

72 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKIUN https://myschool.edu.ru

. https://myschool.edu.ru

73 CucreMaruzamus 1 0000IIeHNEe 3HAHUN 10 TEME
OO6mast xapakTepUCTHKA YTIIEBOJIOB U https://myschool.edu.ru

74 KJaccuukaius yrieBo10B (MOHO-, U- U
MOJIMCAaXapH/Ibl)

75 Monocaxapuasl: GpU3HUECKHe CBOMCTBA 1 https://myschool.edu.ru
HaXOXXJICHHE B TIPUPOJIC

76 [TprMeHeH e TITIOKO3bI, €8 3HAUYCHHE B https://myschool.edu.ru
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MaJIbTO3a U JIAKTO3a. https://myschool.edu.ru

7 Haxosxnenue B mpupo/ie 1 IpuMeHEHHe ] ' '
JIMCaxapyuIoB

78 [Tonmucaxapuapl: cTpoeHHE MaKpOMOJICKY, https://myschool.edu.ru
dbu3nvecKkrue 1 XUMHUYECKHE CBOMCTBA, TPUMECHEHUE

79 [TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX https://myschool.edu.ru
Pemienune pacueTHbIX 3aJa4 Ha ONpeAeIeHNE A0JIN https://myschool.edu.ru

80 BBIXOJIa IPOJIYKTA PEAKIMU OT TEOPETHIECKH ' =
BO3MO’KHOT'O

81 KonTtponsHas padora Ne 2 o Teme https://myschool.edu.ru

"Kucnopozacoaepxaiiue oOpraHuuecKue
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coequueHus"

AMUHBL: KTaccu(UKAIHS, CTPOSHUE MOJICKYT,

https://myschool.edu.ru

82 obmias ¢popmysa, ©30MEpUs, HOMEHKIATypa 1
¢bu3nveckne CBOKWCTBA
5 https://myschool.edu.ru
83 XUMHUYECKUE CBOMCTBA an()aTHUECKUX aMHHOB
84 AHWIMH: CTPOCHHE aHWJINHA, 0COOCHHOCTH https://myschool.edu.ru
XUMHYECKUX CBOWCTB aHUJIMHA
85 CriocoOblI MosTyueHus: ¥ IpUMEHEHUe https://myschool.edu.ru
anrpaTHIECKUX aMUHOB
AMHWHOKHCIIOTHI: HOMEHKJIATypa U U30MEPHS, https://myschool.edu.ru
86 ¢usnueckne coiicTBa. OTaeIbHbBIE NPEACTABUTENH ) =
0-aMUHOKHCIIOT
XuMHudecKrue CBOMCTBAa aMUHOKHCIIOT, X
87 OMOJIOTHYECKOE 3HAYCHHE aMUHOKHUCIIOT. CHHTE3 1 https://myschool.edu.ru
THJIPOJINA3 MENTHIIOB
88 benku kak npupoaHbIe OJIUMEPBI; CTPYKTYPbI https://myschool.edu.ru
OCJIKOB
. https://myschool.edu.ru
89 XHWMHUYECKUE CBONCTBA OCIIKOB
A30TcoaepKanime reTepoIMKINIeCKue https://myschool.edu.ru
90 coenuHeHUs. HykiemHOBBIE KUCIOTHI: COCTaB, ] ' '
CTpOEHHUE U OMOJIOTHYECKas POJib
IIpaktudeckas pabora Ne 4. Pemenue https://myschool.edu.ru
91 AKCMEPUMEHTAIBHBIX 33/1a4 0 TEME ' ' '

" A3oTCcoIepKallie OpraHnyecKre coeJMHeHns"
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[Ipaktudeckas padora Ne 5. Pemmenue

https://myschool.edu.ru

92 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacnio3naBanne OpraHMuecKuX cCoeAMHEeHUN"
93 KonTpomnsnas padora Ne 3 mo remam Kypca https://myschool.edu.ru
(mpomexyTouyHas aTTecTaius)
OcHoBHBIE TIOHATHS XHMHHU BEICOKOMOJICKYIISPHBIX https://myschool.edu.ru
94 COCIMHEHUH M METOJIbI HX CHHTE3a —
MTOJIMMEPHU3AITUS U TTIOJTHMKOH ICHCAITHS
95 [TnacTmaccel. YTunuzarus u nepepadoTka https://myschool.edu.ru
TIacTHKA
96 DIacTOMEpHI: HATYpadbHBIH CHHTETHUECKUE https://myschool.edu.ru
Kaydyku. Pe3una
[Tpaktuueckas padota Ne 6. Permenue https://myschool.edu.ru
97 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"
Bonokna: HaTypanbHble, HICKYCCTBEHHBIE, )
98 cuHTeTnuyeckue. [lommumeps! cnenuaibHOTO https://myschool.edu.ru
Ha3HAYCHUS
O06001IeHre U CUCTeMAaTH3alus U3Yy4eHHOTO
99 Marepuania no reMe "BbICOKOMOJIEKYIsIpHbIE https://myschool.edu.ru
coequHeHus"
https://myschool.edu.ru
100 Peseps. CucremaTtu3zanus u 00001IeHHE 3HAHUH 8 =
https://myschool.edu.ru
101 Peseps. CucremaTtu3anus u 00001IeHIE 3HAHUH 8 =
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102 Peseps. CucremaTtu3zanus U 0000IICHIE 3HAHUT 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 6
IHOYPOUYHOE INTAHUPOBAHUE
11 KJIACC
KoauvecTBo yacoB
Ne Tema VDOKa K I JJIeKTPOHHBbIE HH(PPOBHIE
n/a yp Beero OHTPOIbHEIE | 1IpaKTHYECKHE | (60nsopare s HbIe pecypesI
padoTbI padoThI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 httDSZ// mvschool.edu.ru
aneMeHT. M30Tonsl
9 CTpocH¥e 3MEeKTPOHHBIX 000I0YEK aTOMOB, 1 https://myschool.edu.ru
KBaHTOBBIE UKCIa
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Knaccugukanus XaMHIECKUX JIEMEHTOB (s-, P-,
d-, f-amemenTsI)

https://myschool.edu.ru

PacnipenenceHue 31eKTpOHOB 110 ATOMHBIM
opOuTAIIIM

https://myschool.edu.ru

DneKTpOHHbIE KOH(UTypalli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YyXAEHHOM
COCTOSTHUM

https://myschool.edu.ru

DNeKTpOHHbIE KOH(UTYpalli HOHOB.
DIIEKTPOOTPUIIATETLHOCTh

https://myschool.edu.ru

[Tepuonnueckuii 3akoH u [lepunoanueckas
cUCTeMa XUMMHUYECKHUX 3jiemeHToB /1. 1.
MeneneeBa, CBA3b C COBPEMEHHOM TEOPHUEH
CTPOEHUSI AaTOMOB

https://myschool.edu.ru

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTHIX M CJIOKHBIX BEUIECTB 110 TPYIIaM U
nepuoiam

https://myschool.edu.ru

CucreMmatusanuus 1 0000IIeHIE 3HAHUHN 110 TEME

https://myschool.edu.ru

10

Bunel xumnueckoil cBa3u. MexaHu3MEbl
00pazoBaHUs KOBAJCHTHOM CBs3H. BomopogHas
CBsI3b. MeXKMOJIEKYIIIpHbIE B3aUMOICHCTBHS

https://myschool.edu.ru

11

BaneHTHOCTP U BaJIEeHTHBIE BOBMOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

https://myschool.edu.ru

12

Hpe,[[CTaBJ'ICHI/IH O KOMIIJICKCHBIX COCINHCHUAX:
COCTaB U HOMCHKJIATypa

https://myschool.edu.ru

13

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIISIPHOTO
CTPOCHUHA. Tumner KPpUCTAJTNIMICCKUX PCIICTOK U

https://myschool.edu.ru
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CBOICTBA BEILIECTB

14

[TonaTue o AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

https://myschool.edu.ru

15

HcTrHHBIE paCTBOPHI: HACBIIICHHBIE U
HEHACBIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatsr

https://myschool.edu.ru

16

CriocoObl BbIpake€HUSI KOHLIEHTPALUU
pacTBOpOB

https://myschool.edu.ru

17

Pemrenue 3amay ¢ MCIIOJIL30BaHNEM IOHATHHA
"MaccoBas 40Ji1 paCTBOPEHHOTO BellecTa',
"MoJIsIpHast KOHIIEHTpanus'"

https://myschool.edu.ru

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://myschool.edu.ru

19

CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME

https://myschool.edu.ru

20

Kontponbras padorta Ne 1 mo remam "CtpoeHue
aroMa. [lepronueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
anementoB Jl. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTn"

https://myschool.edu.ru

21

Knaccudukanys XuMu4ecKuX peakiui B
HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.
3aK0H COXpaHEHHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TIPH
XUMHUYECKUX PeaKIHsIX

https://myschool.edu.ru

22

TennoBblie 3¢ HeKTH XUMUYECKUX PEAKIIUHA.
TepMoxuMuueckue ypaBHEHUS

https://myschool.edu.ru

23

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX
peaxunﬁ U TCPMOXUMUYICCKHUM YPABHCHHUAM

https://myschool.edu.ru



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CKOpOCTh XMMHUYECKOM peakluu, eé

https://myschool.edu.ru

24 3aBHCHUMOCTH OT pa3inyHbIX (pakropoB. Karamms
Y KaTaJIu3aTOPbI
https://myschool.edu.ru
25 ["'oMOreHHbIE U TeTEPOTeHHBIE PEAKIIN
[IpaxTnueckas padorta Ne 1 no teme "BnusiHue https://myschool.edu.ru
26 | pasaMuHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM ) E—
peakuun"
97 OGpatuMble 1 HEOOpPATHMBbIE PEAKITUH. https://myschool.edu.ru
XUMHYECKOE PaBHOBECHE
[IpaxTrueckas padora Ne 2 no teme "BnusiHue https://myschool.edu.ru
28 pa3aMYHLIX (AKTOPOB Ha MOJIOKEHHE ) —
XUMHUYECKOTO paBHOBECHS"
g | DneKkTponnTMyeckas auccouuauus. CHibHbIC u https://myschool.edu.ru
ciabbie eKTponuThl. CTeNeHb JUCCOLUAUN
HNonnoe npousBenenne Bobl. Cpena BOIHBIX https://myschool.edu.ru
30 pactBopoB. Bogoponusiit nokasarens (pH) . ' '
pacTtBopa
31 I'unponus coneit. Peakiuy, nporekaromue B https://myschool.edu.ru
pacTBopax AMEKTPOJIUTOB
[IpakTiueckas pabora Ne 3 mo Teme
32 "XuMHUUECKHE peakIuy B pacTBOpax https://myschool.edu.ru
IEKTPOJIUTOB"
33 OKHUCITUTENBEHO-BOCCTAHOBUTEIIbHBIE PEAKIINH. https://myschool.edu.ru

Baxwueiine OKUCIUTENIN U BOCCTAHOBUTEIHN



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MeTtop 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

https://myschool.edu.ru

34 Oananca
https://myschool.edu.ru
35 DJEKTPOIN3 PACTBOPOB BEIICCTB
36 | DIeKTPONM3 PaCIIABOB BENIECTB https://myschool.edu.ru
https://myschool.edu.ru
37 Perrenue 3a1a4 pa3InyHbIX THIIOB
https://myschool.edu.ru
38 Pemrenne 3a1a4 pa3nuyHbIX THIIOB
39 CrcremMaTH3amms 1 0600IIeHne 3HAHMI 10 TeMe https://myschool.edu.ru
"Xumuueckue peakiuu"
[Tonoxenne nHemeramioB B [lepuoanueckoit
40 CHCTEME XUMMYECKHX diieMeHToB [, 1. https://myschool.edu.ru
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atoMoB. OU3HUECKUE CBOMCTBA HEMETAIIIOB
41 AJIIIOTPONIHS HEMETAILIOB (Ha IIPUMEPE https://myschool.edu.ru
KHCTIOpo/a, cephl, pocdopa u yriaepoaa)
42 Bogopox: nonydyenue, GusHIecKue u https://myschool.edu.ru
XUMHUYECKHE CBOMCTBA. [HIpu bl
["anoreHbl: HAX0XKICHUE B IPUPOJIE, CIIOCOOBI ]
43 noJtyueHusi, GU3NYECKUE U XUMUIECKHE https://myschool.edu.ru
CBOICTBA
44 I'anorenoBonopoael. Baxueiimue https://myschool.edu.ru

KHCJIOPOACOACPKAINEC COCAUHCHN S I'aJIOTCHOB
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JIabopaTopHbIE U MPOMBIIIIICHHBIC CIIOCOOBI

https://myschool.edu.ru

45 IIOJIy4EeHUS TaJIoreHoB. lIpuMeHeHune rajoreHoB
Y UX COCIMHEHUI
[Ipaktudeckas padora Ne 4. Pemenue https://myschool.edu.ru
46 OKCIIEPUMEHTABHBIX 337124 10 TEME ) =
"T"anorensr"
Kucnopoa: naboparopHble U IPOMBIILITIECHHbIE
47 CIIOCOOBI MOTy4eHHs, PU3UYECKHE U https://myschool.edu.ru
xumudeckue cBoiictBa. O30H. [Ipumenenune
KHCJIOPO/1a U 030HA
48 | Oxcrmer u mepoxcHmE! https://myschool.edu.ru
49 Pemenue 3aga4u pa3auvHBIX THIIOB https://myschool.edu.ru
Cepa: Hax0XJeHHE B IPUPOJE, CIIOCOOBI https://myschool.edu.ru
50 | momydeHus, pU3MUECKUE U XMMHUYECKUE ) =
CBOWCTBA
51 CepoB0oI0pOI, CYIIB(HIbI https://myschool.edu.ru
59 Kncnoponconepxcauuune COC/IMHEHHS CEPBL. https://myschool.edu.ru
Oco0eHHOCTH CBOICTB CEPHOI KHCIOTHI
[IpakTnueckas pabota Ne 5. Pemenue https://myschool.edu.ru
53 9KCIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa u e€ ' ' '
coenuHeHus"
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI
54 MOJTy4eHHUs1, GU3NYECKUE U XUMHUYECKHE https://myschool.edu.ru

CBOMCTBA. AMMI/IaK, HUTPUBI
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KncnoponcozIepmaHme COCOAMHCHUA a30Ta.

https://myschool.edu.ru

55 . .
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI
56 IIpuMenenue a30Ta U €ro COCAMHEHUM. https://myschool.edu.ru
A30THBIE y10OpEHMS
docdop: HaXOXKIEHUE B PUPO/IE, CIIOCOOBI https://myschool.edu.ru
57 HOJTyYeHUSs], PU3NUECKUE U XUMUYECKUE ) =
cBoiictBa. ®ocunpl u pochun
5g | Oxenmt Gocdopa, hocdopeonepiamue https://myschool.edu.ru
kucioThl. Cosm pochopHOM KUCTOTHI
5g | [pumenenne docdopa u ero coeumennii. https://myschool.edu.ru
dochopubie ynoOpeHus
[TpakTuueckast padota Ne 6. Permenue
60 AKCIIEPUMEHTAIILHBIX 3a/a4 10 TeMe "A30T u https://myschool.edu.ru
dhocdhop u ux coenuHeHU"
Vrnepon: HaXO0XXICHUE B IIPHUPOAC, httDS://mVSChOOI.edU.rU
61 AJUTOTPOITHBIE MOIU(PUKAINN;, PU3NIECKHUE U
XMMHYECKHE CBONCTBA, IPUMEHEHHE
Oxkcun yraepona(Il), okeun yrinepona(IV),
62 YroJbHasi KUCJIOTa U €€ COJH https://myschool.edu.ru
63 Pemenue 3aaau pa3nuyHbIX TUIIOB https://myschool.edu.ru
Kpemuuii: HaxoxJieHUE B IPUPOJE, CIIOCOOBI https://myschool.edu.ru
64 nostyueHusi, GU3NYECKUE U XUMUIECKHE ' ' '
CBOMCTBA
65 Oxcun kpemuusA(IV), kpeMHUEBast KMCIOTa,
CHITUKATHI https://myschool.edu.ru
66 [IpuMeHeHre KpEMHHUS U €0 COSTMHEHUI. https://myschool.edu.ru
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CTGKJIO, €ro MoJy4CHueC, BUJbl CTCKIIA

67

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

https://myschool.edu.ru

68

Cucremarusanus 1 0000IIEHAE 3HAHUHN 110 TEME
"Hemeramisr"

https://myschool.edu.ru

69

AnHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K

https://myschool.edu.ru

70

[Tonoxenne metannos B [leproanyeckoi
CHCTEME XMMHYECKUX 3JIEMEHTOB. OCcOOeHHOCTH
CTPOEHUS 3JICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

https://myschool.edu.ru

71

OO6mue ¢puznuecKre CBOMCTBAa METaJIOB.
[TpuMeHeHre METaUIOB B OBITY U TEXHHKE

https://myschool.edu.ru

72

CmuaBel MetaioB. Koppo3ust meTanioB

https://myschool.edu.ru

73

Pemenne 3aJla4 pa3JINYHbIX THIIOB

https://myschool.edu.ru

74

DJIEKTPOXUMHUYECKHUI P HATPSKECHUI
MeTtauioB. OOmMe crocoObl MOTydeHUs
METaJJIOB

https://myschool.edu.ru

75

OO6mas xapakTepucTuka MeTamioB [A-rpynmsl
[Teproanueckoi CUCTEMbI XUMUYECKHUX
anemMeHTOB. HaTpuii u kanuii: noisyyeHue,
(bM3UYEeCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BELIECTB U UX
COCIMHEHU

https://myschool.edu.ru

76

O6mas xapaktepuctuka MetamioB [IA-rpymnrmbt
[Tepronnueckoi cuCTEMbl XUMUYECKUX
3JIEMEHTOB. MarHuii U KajabLHi: MOJIy4eHUE,
(buznyecKkrue 1 XuMUYECKHE CBOWCTBA,

https://myschool.edu.ru



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HpI/IMCHCHI/Ie HpOCTI)IX BCIICCTB U UX
COEIMHEHUN

7

JXKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

https://myschool.edu.ru

78

AnroMuHMI: nonydyeHue, Gpuzndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

https://myschool.edu.ru

79

AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA
ATIOMUHUS, THAPOKCOKOMIUJIEKCHI ATFOMUHHS,
WX IPUMEHEHUE

https://myschool.edu.ru

80

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://myschool.edu.ru

81

[IpakTueckas padorta Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme ""MeTaibl
rJIaBHBIX oArpynm'

https://myschool.edu.ru

82

OO6mrast XxapaKTepUCTHKA METAIIJIOB TMTOOOYHBIX
noarpymnmn (b-rpymm) [Tepuoaudeckoit cucTemMsl
XUMUYECKUX JIEMEHTOB

https://myschool.edu.ru

83

duszndeckre ¥ XMUMHUUECKHE CBOMCTBA XpoMma u
€ro COCI[PIHCHPIﬁ, X IPUMEHECHUC

https://myschool.edu.ru

84

Baxwueliine coeiMHEeHUsI Maprasiia.
[lepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

https://myschool.edu.ru

85

duszndeckue U XMMHYECKHE CBOMCTBA JKejle3a U
€ro COCI[PIH@HPIIZ. HonyquI/Ie U IIPUMCHCHUC
CIIJIaBOB 2K€JIC3a

https://myschool.edu.ru

86

duznueckre 1 XUMUYECKUE CBOMCTBA MEIU U €€
COCIMHEHUH, UX IPUMEHECHUE

https://myschool.edu.ru

87

du3znyeckre U XMMHUYECKHE CBOMCTBA [IUHKA U
€ro COCHHHCHHﬁ, HUX IPUMCHCHHUC.
FI/I,[[pOKCOKOMHJIeKCBI OUHKa

https://myschool.edu.ru
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[Tpaktudeckas padora Ne 8. Pemenue

https://myschool.edu.ru

88 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe ""MeTauibl
1mo00YHBIX moarpymm"
89 Pemenue 3a1a4 pa3InaHbIX TUIIOB https://myschool.edu.ru
90 | Pemrenue 3a7au pa3IMUHBIX THIIOB https://myschool.edu.ru
91 O0600111eH1Ee U CUCTeMAaTH3allls U3YYEHHOTO .
Mateprana o Teme "Metamer" https://myschool.edu.ru
92 KonTponpHas padota Ne 2 o temam https://myschool.edu.ru
"Hemeramner" "MeTasuisr"
Ponb xumum B 06ecniedeHHH yCTORYNBOTO httos:// hool.ed
93 pa3BuTHs yenoBeuecTBa. [[oHATHE O HAYIHBIX ttps://myschool.edu.ru
METOJaX MCCIIEeJOBAHUS BEILIECTB
94 KonTtponpHas padota Ne 3 o uroram kypca https://myschool.edu.ru
(TpoMeKyTOYHasT aTTECTAIINS)
HayuHble npyHLMIIBI OpraHU3aluK https://myschool.edu.ru
95 XMMHUYECKOT0 MpOoU3BOACTBA. [IpoMbliIeHHbIE
crocoObl NOJY4YEHUs] BXKHEHIINX BELECTB
XUMHUECKOE 3arpsA3HEHUE OKPY)KaIOLIe cpe/ibl
9 | | ero mocnexcrens https://myschool.edu.ru
97 XuUMUs U 310pOBbE YeJIOBEKA. JIeKapCTBEHHBIE https://myschool.edu.ru
CpeacTBa
08 Xumus nuimy. Poas xumun B obecriedeHun https://myschool.edu.ru
MUIEBOI 6e30MMacHOCTH
99 Kocmernueckue u napgpromepHble CpeacTBa.

BriToBag xumng
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https://myschool.edu.ru

X¥MHS B CTPOUTENLCTBE. BaskHenmue

https://myschool.edu.ru

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIE MaTepHAIIbI .

101 XuMus B cebCKoM xo3siiicTBe. OpraHndeckne u 1 https://myschool.edu.ru
MUHEpaJIbHbIE y100peHUs

102 | Cucremarmsanus 1 0000IIeHIE 3HAHUI 110 TEME 1 https://myschool.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IIpoBepsiembie Ha EI'D mo xuMum Tpe0OBaHUsA K pPe3yabTaTaM OCBOCHMS

OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPpeIHero 001ero 00pa3oBaHust

Kon [TpoBepsiembie TpeOOBaHMS K MPEIMETHBIM pe3yJibTaTam
HIPpOBEPA OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO 00IIIEro 00pa3oBaHUs
€MOro
TpeOoBa
HUS
1 Biagenue cucteMoil XMMUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET:
1.1 OcHoBoroIararonye MOHATHS (XMMUYECKHUI JIEMEHT, aTOM, U30TOIIbI, DJIEKTPOHHAs 000J09Ka aToma,

S-, P~ d-C—)J’IGKTpOHHI:IG Op6I/ITaJII/I aTOMOB, OCHOBHOC H B036y}KI[CHHOC COCTOsIHHUC aTOMa, HOH,

MOJICKYIJIA,

BAJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJCHMS, XUMHUUYECKas CBs3b (O-uT-CBA3b,
KpaTHBIE CBSI3M ), THOPUAN3AIIMS aTOMHBIX OpOUTaNIel, KpUCTAJUTMYECKas: pElIeTKa, MOJb, MOJIIpHAs

Macca, MOJISIpPHBIA 00BeM, MOJISIpHAs KOHIICHTpAIUs, PacTBOPHI (MCTUHHBIC, JUCIIEPCHBIE CHUCTEMBI),
KPUCTAJLIOTUIPATHI, YTIEPOIHBIN CKeNeT, GyHKIIMOHAIBHAS TPYIINa, paanuKall, U30Mephl, CTPYKTypHas
dbopmyna, uzomepus (CTpYKTypHasi, reoMmeTpudeckas (I[uc-, TpPaHCHU30MEPHs), TOMOJOTHUSCKUN PsI,
TOMOJIOTH, YTJE€BOJOPOJIbI, KHUCIOPOA-UA30TCOAECPKAIINE COEIUHEHHS, OUOJIOTUYECKH AKTHUBHbBIC
BemiecTBa  (YrJI€BOMABI,  KHUPBI,  OCNKH),  MOHOMEpP, TOJUMEp, CTPYKTypHOE  3BEHO,

BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHUSI, KPEKHUHI, PUGOPMHUHT, THUIBI XUMUYECKUX peaKiui




(OKHCITUTEIBHO-BOCCTAHOBUTEBHBIE, SK30- U AHAOTEPMHUYECKUE, PEAKIIMM HOHHOTO OOMEHa, TOMO- U
reTeporeHHble, Oo0paTUMble U  HEOOpaTUMBIE), PpPacTBOp, OJEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
IEKTPOJUTHYECKAs] ~ JAMCCOLMALMSA, CTENEHb JAMCCOLMALMM, OKHUCIUTENb, BOCCTAHOBUTEID,

AIEKTPOJIU3, CKOPOCTh XUMUUYECKOU PEaKIMy, XUMUYECKOE PAaBHOBECHE)

1.2

Teopuu u 3aKOHBI (TEOpUSI XUMUYECKOT'O CTPOSHUSI opranndeckux Bemiects A.M.byTieposa, Teopus
BJIEKTPOJIMTHYECKOM auccormanmu, [lepuoanuecknit 3akoH J{.M.MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JICXKAIIUE B
OCHOBE MOHUMAHUSI MPUUYMHHOCTA CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, COBPEMEHHbIC MPEACTABICHUS

O CTPpOCHUHU BCUICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAaJ MOJICKYJIIPHOM YPOBHAX

1.3

MpCaACTaBIICHHUA O MCXAdHU3MAX XHMHUYCCKUX peaKuHﬁ, TCPMOINHAMHUYCCKUX W KHHCTHYCCKHX

3dKOHOMCPHOCTAX HUX IIPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUH, THUCIICPCHBIX CUCTCMAax

1.4

@DaKTONIOTMYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, IOJIYYCHUH OE30MaCHOM HCIOIb30BAHUU
BRXHEHIINX HEOPTaHMYECKHX M OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKON IEATEIHHOCTU

YCJIOBCKA

1.5

OO0mme HaydHbIE NPUHIIUAIBI XUMHUYECKOTO MPOU3BOJACTBA (HAa TpUMEpPE MPOU3BOJCTBA CEPHOU

KHCITIOTHI, aMMHUaKa, METaHOJIa, mepepaboTku HedTH)

CdhopMUPOBAaHHOCTH YMEHUU BBISIBIIATS:

2.1

XAPAaKTCPHBIC IIPU3HAKHW 1 B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MMPUMCHATh COOTBCTCTBYIOIHC ITOHATHA




IIPU ONKMCAHUU CTPOCHUS U CBOMCTB HEOPTAHUYECKUX U OPTaHUUYECKUX BEUIECTB U UX MPEBPALLCHHI

2.2 B3aMIMOCBSI3b XUMHUUYECKUX 3HAHUHN C TOHATUSAMHU W MPEACTABICHUSIMHU APYTHX MPEIMETOB ISl Oojiee

OCO3HAHHOT'O MIOHUMAHUS B OOBSICHEHUS CYIITHOCTH MaTePUATILHOTO €AMHCTBA MUPA
3 ChopMHUpOBaHHOCTh YMEHHUS UCTIOIB30BATh:

3.1 HAUMEHOBAHUS XUMHUYECKUX COCIMHCHHHA MEKIYHApOJHOTO COK03a TCOPETHYCCKOW M TPUKIIATHOM
XMMHWHU ¥ TPUBHAJIBHBIC HA3BaHUS BEIECTB, OTHOCSIIMXCS K M3YyYCHHBIM KjaccaM OPTraHUYECKUX U
HEOPraHUYECKUX COCAMHCHUH

3.2 XUMHYECKYI0 CHUMBOJIMKY JIJISI COCTaBJICHUsS (DOPMYJ HEOPraHWMYECKHX BEIIESCTB, MOJICKYISPHBIX H
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIICHHBIX U CKEJICTHBIX) (POPMYIT OpraHuvIeCKIX BEIIECTB

4 CdhopmupoBaHHOCTH YMEHUS KIACCUPHUIIMPOBATH:

4.1 Heoprannueckue BemecTBa, CaMOCTOSITEIILHO BRIOUPATh OCHOBAHUS U KPUTEPUH JIJIS KJIACCHPUKAITTH
U3y4aeMbIX XUMHYECKUX 0OHEKTOB

4.2 OpraHMYECKHE BEIIECTBAa, CAMOCTOATEIBHO BBHIOMPATh OCHOBAHHS M KPUTEPHUH IS
KJacCU(pUKAIMN U3YIaeMbIX XUMHUECKHX 00bEKTOB

4.3 [To pa3nuuHbIM TIpU3HAKaM (YUCITY ¥ COCTaBYy pearupyronux BEIIECTB, TEIUIOBOMY YD (EKTy peakiud,

M3MEHECHHIO CTETICHEH OKMCIICHHS SJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTaTu3aTopa)




5 ChopMHUpPOBAaHHOCTh YMEHHSI XapaKTepHU30BaTh JJIECKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHUM) UM HOHOB XMMHU4YECKUX 3yieMeHTOoB 1 — 4 mepuopos llepuoamueckoit
cucrembl J[.M.MeHneneeBa M WX BAJICHTHBIC BO3MOXKHOCTH, WCIOJB3ys MOHATUSA S-, P-, O-
AJIEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHUE YPOBHU

6 CdopMUpPOBaHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM COSJMHEHUN MO MEPUOIaM U rpyIinam

7 CdopMUPOBAHHOCTb YMEHUS COCTABIISTh YPABHEHUS XUMUYECKUX PEAKIIUN U PaCKpbIBATh UX
CYIIHOCTb:

7.1 OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuit MOCPEICTBOM COCTABIICHHUSI SJIEKTPOHHOTO
OajilaHca ATUX peaKInit

7.2 YpaBHEHHUs PEAKLUN pa3IMYHbIX THUIIOB; IOJHBIE U COKPAUICHHBIE YPAaBHEHHS pEaKUUd HOHHOTO
0oOMEHa, YUUTHIBasl YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT J0 KOHIIA

7.3 Peakuuii runponusa, peakuuii KOMILUIEKCO0Opa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U
ATIOMHUHMUS)

8 CdopMupoBaHHOCTH YMEHUS MTOATBEPKAAT:




8.1

Ha KOHKPETHBIX IMpPUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHUYECKUX

COCIMHCHHI OT KPaTHOCTH U THITa KOBaJICHTHOM CBsi3H (O uTl-CBA3H) p3apMHOr0 BIUSHUS aTOMOB

U Tpynin aToOMOB B MOJICKYJIaX, a TaK¥KE OT 0coOeHHOCTEHN pcain3ann pPas3IMdHbIX MCXaHHU3MOB

IMPOTCKAHUA peaKuHﬁ

8.2

XapaKTepHme XUMHYECKHE CBOMCTBA BCHICCTB COOTBCTCTBYIOIINUMH 3KCIICPUMCHTAMU U 3alIUCAMU

YPaBHEHUN XUMUYECKUX PEAKIINI

C(l)OpMI/IpOBaHHOCTB YMCHUA  XapPaKTCPpU30BATb COCTaB U Ba)XKHEMIIIME CBOMCTBA BCIICCTB,
MPpUHAJICKAIIUX K OIPCACIICHHBIM KJIaCCaM U T'PYIIIaM COGJII/IHGHI/Iﬁ (HpOCTLIC BC€IICCTBA, OKCHUJBI,
TUAPOKCUABI, COJIN YTJICBOOOPOIAbI, ITPOCTHIC 3(1)I/IpI>I, CIIUPTHI, (1)€HOJ'IBI, aJbACruibl, KCTOHHEI,

Kap6OHOBBI€ KHUCJIOTHBI, CJIOXKHBIC 3(1)I/IpLI, JKUPBI, YITICBOAbI, aMUHBI, aMUHOKHUCIJIOTHI, 6CJ'IKI/I)

10

CdopMUPOBaHHOCTh YMEHHS TMPOBOAUTH PACUYETHl MO XUMHYECKUM (GopMyjaM W ypaBHEHHSIM

XUMHYCCKNX peaKuHﬁ C UCITIOJIB30BaHUEM (1)I/ISI/II-I€CKI/IX BCINYHNH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOIYKTa PEAKIINU, €CITU OJHO U3 UCXOJHBIX BEIIECTB JAHO B
BUJIE pacTBOpa C OIpPEACIICHHON MacCOBOM J0J€il pacTBOPEHHOTO BEIIECTBA WM JaHO B U30OBITKE

(MMeeT mpumMecH)

10.2

MaccoBoii uiii 00beMHOM J0JIU, BBIX0/1a MPOJIYKTa PEaKIuu

10.3

TemoBoro s dexra peaxiuit




10.4

OOBeMHBIX OTHOILIEHHH Ta30B

10.5

[To HAXOXKIEHUIO XUMUUECKOUN (hOpMYJIbI BEIIeCTBa

11

BJ'IaIIeHI/Ie CUCTEMOM 3HAHUM O MCTOAAX HAYYHOI'O ITO3HAHUA SIBJICHUU MpUupoabl, UCIIOJIIBL3YCMbIX B
CCTCCTBCHHBIX HAYKaX W YMCHHC IPUMCHATH OTH 3HAHUA IIPHU 3KCIICPHUMCHTAIIBHOM HCCICIOBAHUN
BCIICCTB U IJIA OOBSICHEHHUST XMUMHYCCKHUX HBHCHHﬁ, HUMCIOIUX MCCTO B IPUPOAC, HpaKTquCKOfI

ACATCIIBHOCTH YCIIOBCKA U B HOBCC)IHGBHOI;’I KU3HU

12

ChopMUpOBaHHOCTh YMEHUS MPUMEHSTH (MCTOJIb30BaTh) 3HAHUS O COCTABE M CBOMCTBAX BEIIECTB IS
JKCIIEpUMEHTAJIBHOW MPOBEPKU TMIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM IPOTEKAHUS XMMHUYECKUX
pEaKUUii U IPOTHO3UPOBAHUSA BO3MOKHOCTEM MX OCYILIECTBJICHUS; CUCTEMHbIE XMMHUUYECKUE 3HAHUS
JUIsl OOBSICHEHUST M TPOTHO3MPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO MPUPONY; IS

PUHSITHS TPAMOTHBIX PEIIEHUN TPOOIEM B CUTYalMsIX, CBI3aHHBIX C XUMHEH

13

CdopMUpOBaHHOCTh YMEHUS IJIAHUPOBATH M MPOBOAUTH XUMHUYECKHUI IKCMEPUMEHT (MOJTydeHUEe U
U3yYEHUE CBOWCTB HEOPraHWYECKUX M OPraHUYECKUX BEUIECTB, KAYECTBEHHbIC PEAKINU
YIJIE€BOJIOPOJIOB PA3IUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIUX OPraHMYECKUX BEUIECTB, PEIICHUE
AKCHEPUMEHTAJbHBIX 3a7a4 IO PACNO3HABAHWUIO HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB) C
coOmroIeHneM TpaBmiI 0€30MacHOTO OOpaIeHusl C BEIIECTBAMHU M JTA0OPAaTOPHBIM 000PYI0BAaHUEM;

dbopMyIHpOBaTh MENTN UCCIEIOBAHUS; MPEJCTABIATH B pa3IMIHON (hOpME Pe3ybTaThl SKCIIEPUMEHTA,




AHAJIM3UPOBATh U OICHUBATL UX NOCTOBCPHOCTDH

14 ChopMHUpOBaHHOCTh YMEHUSI OCYIIECTBIISATDH LI€JICHAMPABICHHBIN MOUCK XUMUUYECKOW MH(pOpMaluu B
pa3IMYHBIX UCTOYHUKAX (HaydyHas W yueOHO-Hay4yHas JIMTepaTypa, CpelicTBa MaccoBOW MH(OpMaIuy,
ceTb MHTEpHET U Apyrue), KpUTUUECKU aHAIM3UPOBATh XUMUUYECKYI0 HHPOPMAIIUIO, TiepepadbaThiBaTh
€€ M UCIOJIb30BaTh B COOTBETCTBUHU C MTOCTABICHHON yueOHOH 3a1aueil

15 CdopMHUpOBaHHOCTh YMEHHUS MIPOTHO3UPOBATH, AHATM3UPOBATH M OLICHUBATH HHGOPMAIIUIO C TTO3HUITUI

AKOJIOTUYECKOM 0€30MacHOCTH MOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM JICSITCIIBHOCTH YEIOBEKA,
CBSA3aHHOM ¢ TepepadOTKOM BemecTB; CHOPMHPOBAHHOCTH YMEHHUW OCO3HaBaTh OIMACHOCTH
BO3JICHCTBUS Ha >KMBBIE OpPraHU3MBI OIPEACIICHHBIX BEIIECTB, TOHHUMAasl CMBICI I[OKa3aTess
NpeleTbHON JOMYCTUMON KOHIIGHTpAllMU, U TOSCHATh Ha IpuUMepax CrnocoObl YMEHBIIEHUS U

MPEIOTBPALICHUA UX BPEIHOTO BO3JACUCTBUA HA OPraHU3M YEJIOBEKA




IlepedeHb 3J1eMEHTOB coepKaHusi, npoBepseMbix HA EI'D mo xumun

Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS

1 TeopeTnueckre OCHOBBI XUMUU

1.1 Ctpoenune BemiectBa. CoBpeMeHHas MOJENb CTpOeHUsi aToma. PacrmpeneneHue >SJIEKTPOHOB IO
SHEPreTHYecKuM ypoBHsIM. Kitaccudukarus XuMuueckux dieMeHTOB. (OCOOGHHOCTH CTPOCHUS
DHEPreTHYSCKUX YPOBHEH aTtoMoB (S-, P-, d-anemenToB). OCHOBHOE M BO30Y)KIEHHOE COCTOSHHUS
aTOMOB. DJIEKTpOHHAas KOH(pUTypalus aToMa. BajgeHTHbIE 2JIEKTPOHBI

1.2 [lepuoguueckas cucrema xumudeckux dieMeHToB JI.M. MenneneeBa. DOU3NYECKUN CMBICI
[lepuoguueckoro 3akona Jl.M.Menneneea. IIpuunHBI M 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
AJIEMEHTOB U WX COCJAMHEHMI MO MepuojaM U rpynmnaM. 3aKOHOMEPHOCTU B M3MEHEHUHU CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJAHBIX COCAMHEHUH, BHICIIMX OKCUIOB U THIPOKCUIOB

1.3 BanentHocTh. DneKkTpooTpULiaTebHOCTh. CTEEHh OKUCIICHUS

1.4 Buapsl xuMudeckoil cBs3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKas, BOJAOPOJHAS) U MEXaHU3MBI €€

oOpa3oBaHus. MeXMONEKyIsSIpHbIE B3aUMOJICHCTBHUA. BerecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO
cTpoeHusi. Tumbl KpPUCTAIUIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWMCTBA BEIIECTB OT THUIIA

KPUCTAJUTMYECKON PELIETKU




1.5

Xumunueckas peakiusa. Knaccudukamnuss XUMUYECKUX peakiii B HEOPTaHMYECKONW W OpraHHYecKoi

XUMHHU. 3aKOH COXpaHCHHUSA MAaCChl BCUICCTB

1.6 CKopocCTh peakiuu, €e 3aBUCUMOCTh OT Pa3JIMYHbIX (haKTOPOB

1.7 TennoBeie 3PHEKTH XUMUYECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUS

1.8 O6paTtumble peakinu. XuMuueckoe papHoBecue. DakTopsl, BIUSIONIME HA COCTOSTHUE XUMUUECKOTO
paBHoBecus. [Ipunnun Jle I1latense

1.9 OnekTponuTnyeckas auccormanus. CuiabHble U ciadbie daeKTponuThl. Cpelna BOIHBIX PacTBOPOB
BEIIIECTB: KUCTasi, HeUTpanbHasi, menoyHas. CTeneHp qucconnanii. Peakiimm noHHOro oOMeHa

1.10 I'uaponus coneii. MonHoe mpousBeeHre Boibl. Bomopoanslii moka3arens (pH) pacTtBopa

1.11 CrocoObl  BbIpa)KEHHUsI KOHIEHTpAI[Md pPACTBOPOB: MaccoBasi JOJs PACTBOPEHHOTIO BEIECTBA
,MOJIIpHAsi ~KOHUEHTpauus. HacbelllleHHblE W  HEHACHIIEHHBIE PAacTBOPBL, PACTBOPUMOCTb.
Kpucrannoruaparsl

1.12 OKUCTUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  [loBeneHne  BEIeCTB B Cpelax C pa3HbIM
3HauenneM pH. MeToss1 aiekTpoHHOTO Oananca

1.13 DIEKTPOIU3 pacTBOPOB U PACILIaBOB COJIEH

2 OCHOBBI HEOPTraHUYECKON XUMUU
2.1 Knaccudukanus HEOPraHU4YECKUX COCIMHEHUI. Homenkiatypa HEOpraHM4eCKux

BCIICCTB




2.2

XUMHUYECKHUE CBOMCTBA BAXXHEUIINX METAJIJIOB (HATPUM, KA, KaJdbllMi, MarHui, aJlOMUHUHN, [IUHK,

XpOM, KeJe30, MeJlb)U ux coeAuHeHuin. OO1Ire cnoco0bl MOJyYeHUST METAIITIOB

2.3 XUMHUYECKHUE CBOWCTBA Ba)KHEUIIMX HEMETAIJIOB (TajlOT€HOB, CEpbl, a30oTa, ¢ocdopa, yriepoaa u
KPEMHHSI) U UX COCTMHEHUH (OKCUIO0B, KUCIOPOICOIEPIKAIITNX KUCIIOT, BOJIOPOJIHBIX COSTUHEHUH)

2.4 ['eneTndeckass  CBSI3b  HEOPraHMYECKHX  BEIIECTB, MPUHAIJICKAIIMX K PA3TUIHBIM KJ1accaM

2.5 Wnentudukanmsi HeopraHM4YeCKuX coequHeHni. KadecTBeHHBIC peaKIi Ha HEOPTaHHMIECKIE
BEIIECTBA U MOHBI

3 OCHOBBI OPraHUYECKOW XHUMUHN

3.1 OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOSHUSI OpraHuvecknx coenunenuii A.M. bytneposa.
VYIJIepoHblil CKeJIeT OPraHuYecKoil MoneKysbl. KpaTHocTh xumudeckoi cBsizu, O n7t-CBA3H spd- sp-
,SP- THOpHUIU3aK OopOUTaNel aTOMOB YIJIepoJa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMMHYECKOTO
cTpoeHus MmoJsiekyil. I'omonoru. ['omonornueckuut paa. Mzomepus u uzomepol

3.2 [lonsitTne o ¢yHKMOHambHOW rpymnme. OpueHTanroOHHBIE A(PEKTH 3aMECTUTENEH

3.3 [IpencraBnenne o KiIaccupuKalud OpPraHUYECKUX BemecTB. HoMeHKIaTypa OpraHUYeCKUX
COEIUMHEHMH (cucTeMaTudeckas) W TpUBHUAJIbHBbIE Ha3BaHUs BaXKHEUIIUX MPEJCTaBUTENEH KJIacCOB
OpPraHUYECKUX BEIECTB

3.4 CBOOOAHOPAaIMKAIBHBIM W  HMOHHBIM MeXaHW3Mbl peakuuu. [loHatue o Hykieoduie u

anextpoduie. [IpaBuno Mapkosaukosa. [IpaBuio aiiiieBa




3.5

Ankanbpl. XHUMHUYECKHE CBONCTBA ajKaHOB: TaJOTCHUPOBAHUE, [ETUIPUPOBAHUE, TEPMHUUYECKOE
pa3noKeHue, KPeKuHr, m3oMmepuzauus, ropenue. [lomydyenue ankanoB. Lluxnoankansl. Cnenuduka
CBOMCTB IHMKJIOQJIKAHOB C MaJbiM pa3MepoM IuKiIa. Peakinuum mpUCOCAMHEHUS U PaTUKaIBLHOTO

3aMCIICHUA

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: peakuun MPUCOCOANHCHUA (FaHOFeHHpOBaHI/Ie, r'maApupoBaHUC,
TuaAporajJaorcCHUpOBaHUC, FI/I,ZIpaTaIII/ISI), TOpCHUs, OKHCICHUA U IMOJIUMCPU3AINH. HpOMBIIIIJ'IeHHBIQ Hu

1abopaToOpHBIC CIIOCOOBI MOJNYYCHHUS aJIKEHOB

3.7

AHKa}II/IeHLI. XHUMHYECKHE CBOMCTBA AJIKaIUCHOB: pPCAKIUU MPUCOCOAUHCHUA (I‘I/I,HpI/IpOBaHI/Ie,

I‘aJ'IOFeHI/IpOBaHI/IG), TOPCHUA U IMOJIUMCPHU3aAlIUH. HOHy‘ICHI/IC AJIKaINCHOB

3.8

Ankunbl. XUMHYECKHME CBOMCTBA: pEaKIMH MNPUCOSAUHEHHsS (TaJoreHHpOBaHUE, THIIPUPOBAHUE,
rUapaTanus, TUAPOTATIOTeHUPOBAHUE) KaK CIOCOO TMOMY4YEHHUs TOJIMMEPOB M JAPYTUX MOJIE3HBIX
npoayKToB. Peakiuu 3amenieHus. ['opeHue aneTwieHa Kak HCTOYHUK BBICOKOTEMIEPATYPHOTO

IIaMCHU JId CBAPKH U PC3KU MCTAJIIIOB. HpI/IMGHGHI/IG aliCTUJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBA OEH30JA: PEaKIHUU SIEKTPOPMIHHOTO 3aMEIEHUs, MPUCOCTUHECHHUS
(ruppupoBaHue, ranoreHupoBanue). Peakuust ropenusa. OcoOEHHOCTH XUMHYECKUX CBOMCTB TOJYOJa.
[lonyuenne Oenzona. OCOOEHHOCTM XUMHUYECKHUX CBOWMCTB crTupoiia. llomumepuszanusi crupoia.

Crioco0bl IOSTydYeHHs ¥ IPUMEHEHNE aPOMATHUECKHUX YTIIEBOJOPOIOB

3.10

Cnuprtel. IIpenenbHbie 0AHOATOMHBIE CIIUPTHI. XUMUUYECKUE CBOMCTBA: B3aUMOJIEUCTBUE C HATPUEM




KaK Croco0 YCTaHOBJIECHMSI HAJIWYMs THAPOKCOTPYMIMBI, C TajJOr€éHOBOAOPOJaMH KakK CIoco0
MOJIYYEHHUsI PACTBOPUTENICH, BHYTPU- M MEXMOJICKYJsipHas JAerujapartanus. Peakius ropeHus.
[Tonyuenune »sTaHONa: peakuus OpOXKEHUsS TIIOKO3bl, THUApATalusl STUJIEHA. ODTWICHIJUKOIb U

TIIMOCPUH KaK MPECACTABUTCIIN IPCACIbHBIX MHOT'OATOMHBIX CITUPTOB

3.11

®denon. Xumuyeckue cBoicTBa ¢eHona (peakiuy ¢ HaTpueM, TUIPOKCUJIOM HaTpHs, OPOMOM).

[Tonyyenue penomna

3.12

Anpneruapl. XHWMHUYECKHME CBOWCTBA TMPEAETbHBIX aIbJCTHIOB: THIPUPOBAHUE, KAaueCTBECHHBIC
peakiuu Ha KapOOHWIBHYIO Tpymmy (peakmusi «cepeOpsHOro 3epkajiay, B3aUMOJEHUCTBHE C
ruapokcuaoMm menu (II). Tlomyuenue mnpenenbHBIX adbACTHAOB: OKHUCIEHHE CIUPTOB, THApPATAIUS

allCTHUJICHA. AHGTOH KaK IMpeaACTaBUTCIIb KECTOHOB. OcobenHocTn PCAaKIIMH OKHUCJICHHA alICTOHA

3.13

KapGoHoBbie KuCIOTHI. XUMHYECKHUE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
Oco0EeHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOU KUCIOTHI. [lomydeHne mpenenbHbIX 0OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT: OKHUCJICHUE aJKaHOB, aJKEHOB, NMEPBUYHBIX CIUPTOB, adbACTUIIOB. Briciine

IMpCACIIbHBIC U HCIIPCACIIBHBIC Kap6OHOBI>I€ KHCJIOTHI

3.14

Cnoxnple 3¢upsl u xkupbl. CrocoObl TONYyYEHUS CIOXKHBIX 3(hupoB. OOpaTUMOCTh pEaKIUU
srepudukanuu. [IpumeHeHne CIOXHBIX d(PUPOB B MUIICBOW W TapPIOMEPHON MPOMBINIICHHOCTH.
XKupsl kak crmoxkHble d(QUPHI TIUIEPUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA

KUPOB: THUIPUPOBAHUE, OKUCIICHUE. [ UIPONIN3, WK OMBUIEHUE, )KUPOB KaK CIIOCOO MPOMBIILICHHOTO




IMOJIYyUCHHUA COJICH BBICIIMX Kap60HOBBIX KUCI0T. MBLIA KaK COMM BBICILIHUX Kap6OHOBBIX KHCJIOT

3.15

XVMMHUYECKHE CBOMCTBA TIUIIOKO3bI: PEAKIMU C YYaCTHEM CHHMPTOBBIX U aJIbJETUAHOW Tpynn u
MOJIOUHOKHCIIOE OposkeHue. IIpuMeHeHne TI0Ko3bl, €€ 3HAaUE€HUE B J)KU3HEAEATEIbHOCTH OPraHU3Ma.
Hucaxapuasl: caxapo3a, MajlbTo3a. BoccTaHaBIMBAIOIIME U HEBOCCTAHABIMBAIOIIUE JUCAXAPUIBL.
I'mnponns nucaxapunos. Ilomucaxapunbl: kpaxmai, rMKoreH. CTpoeHHe MakKpOMOJIEKYJ Kpaxmana,
IJIMKOT€HA W LEJUIIoIo3bl. PU3NUecKre CBOWCTBA KpaxMajla M LEJUIFOJIO3bl. XMMHUYECKHE CBOMCTBA
KpaxMajla: TUAPOJIN3, KAayeCTBEHHAas peakuus C HOoA0M. XMMHYECKHE CBOMCTBA LEJUIFOJIO3BI:
TUJIPOIN3, NOdydeHHe 3¢upoB Leoia03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

aIeTaTHbIN IIENK)

3.16

AMHHBI. AMUHBI KaK OpraHMYECKHUE OCHOBAHMS: PEAKIMU C BOJOH, KHCIOTAMH, PEAKLUsI TOPEHUS.
AHWIMH KaK TpPeACTaBUTENb apOMAaTUYECKUX AaMUHOB. XHMHUYECKHME CBOMCTBAa aHWJIMHA!
B3aUMOJICHCTBHE C KHUCIIOTaMU, OpOMHON BOOW, okuciieHue. [lodydeHre aMHUHOB aJIKUIMPOBAaHUEM

dMMHaKa 1 BOCCTAHOBJICHUCM HUTPOIIPOU3BOAHBIX YITICBOAOPOI0B

3.17

AMUHOKHUCTOTBHI U O€NKH. AMUHOKHUCIIOTHI KaKk aM(OTepHbIe OopraHudeckue coenuHeHus. OCHOBHbBIE
AMUHOKHUCIIOTHI, OOpa3yrommue Oeakd. XUMUYECKHe CBOMCTBAa OENKOB: THUAPOJIH3, JICHATYpAaIlHs,

KaueCTBEHHbIE (LIBETHHIE) PeaKlMK Ha OEJIKU

3.18

CTtpoeHue M CTPYKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOMCTB IOJUMEPOB OT CTPOCHUS MOJICKYII.

OCHOBHEBIE CITOCOOBI MMOJIYUYCHHUA BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI p€aKkiun IIOJIUMCPHU3AINN U




noymkoHAeHcanuu. Kinaccudukaius BoITOKOH

3.19 Nnentuduxanus OpraHN4YeCKUX COEMHEHMUIA. Peuienune skcnepuMeHTaIbHbIX
3a/1a4 Ha pacro3HaBaHWE OPraHUYECKUX BEIIECTB
3.20 ['eneTnyeckas cBsI3b MEXY KJIacCaMU OPTaHHUYECKUX COCTUHEHUI
4 XUMMUS U 5KU3HD
4.1 Xumus B MOBCETHEBHOM *KU3HU. [IpaBuina 6e3omacHoi paboThl C €AKUMH, TOPIOYUMU U TOKCHUHBIMHU
BEIIIECTBAMU, CPEACTBAMH OBITOBON XUMUU
4.2 XuUMHUS U 370pOBbe. XUMHUS B MEAUITMHE. XUMHS U CEJIbCKOE X035UCTBO. XUMUS B MPOMBIIIUICHHOCTH.
XUMHUS ¥ SJHEPreTHKA: IPUPOIHBINA U MOMYTHBIA HEPTIHOM ra3bl, UX COCTaB U Ucnoib3oBaHue. Cocra
He(TH U ee iepepaboTka (MPUPOHBIE HCTOYHUKHU YTIEBOAOPOJIOB)
4.3 XuMUs U IKOJOTHs. XUMHUYECKOE 3arpsA3HEHUE OKpyKaromied cpeasl U ero mocieactus. OxpaHa
ruapocdepsl, mouBbl, atMocdepsl, ¢uopsl W (payHBl OT XHMHYECKOro 3arps3HeHus. IIpobGiema
OTXOJI0B ¥ TOOOYHBIX MIPOIYKTOB. AJIbT€pHATUBHBIE UCTOUYHUKH SHEPTUH
4.4 OO61mue npencTaBIeHUsT O MIPOMBIIIJICHHBIX CIIOCO0aX MOJYYSHUS XUMHUUYSCKUX BEIIECTB (Ha MpUMeEpe
IPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YepHas u uBeTHass Metautyprus. CTEKIIO U CHJIMKaTHas
OPOMBIIIIEHHOCTh.  [IpoMbinieHHass — opranudeckas  xumus. Cplpbe Uil  OpPraHUYECKOM
MIPOMBIILJIEHHOCTH
5 Tunsl pacyeTHBIX 3a]1a4




5.1 Pacuetsl Macchl BeliecTBa Wik 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE WM
00BEMY OJTHOTO U3 YYaCTBYIOIIKUX B PEAKLIUH BEILIECTB

5.2 Pacuets TemoBoro 3 ¢exra peakuuu

5.3 PacueTbl 00beMHBIX OTHOIIEHUH T'a30B MPU XUMUYECKUX PEAKIUIX

5.4 PacueTsl Macchl (00BbEMa, KOIMUECTBA BEILIECTBA) MPOJIYKTOB PEAKLIMU, €CIU OJJHO U3 BEUIECTB JAaHO B
U30bITKE (MMEET MPUMECH )

9.5 PacueTsl MaccoBo# il 00BEMHOM JT0JIM BBIX0/1a MPOIYKTA PEAKIIUUA OT TEOPETUUECKH BOZMOXKHOTO

5.6 Pacuetsl Macchl (00BbEMa, KOIMYECTBA BELIECTBA) MPOIYKTa PEaKMH, €CIM OJHO U3 BEILECTB JIaHO B
BUJIE pacTBOpa C ONPEEICHHON MacCOBOM J10JIell PACTBOPEHHOTO BEILIECTBA

5.7 Pacyersl ¢ wuCHoONb30BaHHMEM TMOHSTUM «MaccoBas JOJIA», «MOJIIPHAsl KOHLIEHTPALUsI»,
«pPacTBOPUMOCTD)

5.8 Haxoxnenne MosieKyIsipHOM (OopMyJibl OPraHUYECKOrO BEIECTBA MO €ro IUIOTHOCTH U MaCCOBBIM

A0JIAM 3JICMCHTOB, BXOJAIINX B €I'0 COCTAB ,WJIN I10 IIPOAYKTaM CIrOpaHu:A




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
* Xumus, 11 xnacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., JIéEBkun A.H., AxunonepHoe ob6mectBo «3naTenbcTBo
«IIpocBenieHue»
Xumus. 10 kmacc. YriuyoneHHsiid ypoBeHb. YueOHuk - ['abpuensu O.C., Octpoymos WN.T'., ITonomapes C.1O.
METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Xumus. 10-11 knacc. [Mpodunbaelit ypoBeHsb. Kaura nis yaurens. B 2 gactax - 'a6puensu O.C., JIsicoa I'.I"., Benenckas A.T'.
Xumus B popmynax. 8-11 kimaccel. CripaBounsie matepuansl - MiBanos B.I'., 'ea O.H.
Xumus. 10-11 knaccel. Jnmaktuyueckue matepuansl - Kopomenko A.C., UBanosa P.I'., Jlo6potun /1.1O.
U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
1.https://chem11-vpr.sdamgia.ru

2. https://chem-ege.sdamgia.ru

3.https://myschool.edu.ru

OCOBEHHOCTU U HOPMBI OIEHKHA ITPE/IMETHBIX PE3YJIbTATOB
https://edsoo.ru/wp-content/uploads/2024/12/so soo himiya 2024.pdf
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