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1.COAEPKAIINE OGYYENUA

10 KJIACC
OPI'AHHYECKASI XUMUsL

Teopernueckue 0CHOBhI OPY ANUICCKON XUMEYL,

llpenver u  snadenue OPraHUMCCKON  XUMHH, lPEICTARICHUE O MHOTO0OpasHu
OPrakuYuCCKUX COC/MIICITHI.

DNEKTPOHHIOE CIPOCHHC arOMa  YUICPOMA: OCHOBHOC U BO3DYX/ (ENHOC cOCTOstuUs,
BajgeHTHBEIE BOSMOXKHOCTY a10Ma yIIepota. XUMUUECKas CBs3b B OPraHUYECKUX COC/IMHEHUSX.
Tunpr rubpuiusauny aToMEBIX opOuraicii yriepoua. MexaunimMpr o6pasoBaiinyg KOBAICHTHON
CBSI3M (OOMCHHLIA ¥ JIOHOPHO-aKICHTOPHEIN)., THIlL UePEKPLIBAHNS aTOMHbBIX opduraieil, 6- u
n-cus3n. (IMHApHas, Jwodday ¢ IpofiHas cussb. Cuocobbl paspsida CBA3CH B MOsIEKYIax
OpPTaHMYCCKHX BeecTs. [lomsrue o codoIOM pajukare, HyKacohuie u McKTpoduie.

Teopusi crpocums  opranmdyeckux coeuunennit  AM. byriepora w  cospemcruinie
HPEUCTABICHHAS O CTPYKTYPC MOJICKYJI. 3la9elie TCOPUM CYPOCHUS OPraHUUCCKUX COCHHHCHME.
Mo:iexynapyapie M CTpyKTypible Qopmylibl. CTpyKTypHble (QOPMYJIbI pasimuibiX BHIOB:
pa3sBEPHYTAs, COKpamcHaas, cxciaernad. JMsomepus. Buasl  M30Mepuu:  CTPYKTYpHas,
NPOCTPARCTBCHHAN.  DIEKTPoHHbIe  PdCKTh 8 MOJCKYJaX OpraHMyecKux COeNdHeHui
(VO (YK TABRIE B Me3soMepubii drderTsr).

[Tpeiicrasienne o KIaccHbUKaIyK Opralmaeckux Betects. 1ousrue o gpyrcumonarnuon
rpymie. l'omonorus. 1 omosoruucckue psidbl. CHCTCMATHYCCKAs HOMEHKIATYPA OPI AllMHECKHX
coempenuii (IJUPAC) i tpusvabible Ha3Balns OTUC. ILHLIX IIPCIACTARUTEIICH.




OcobenHoctT ©  Kiaccuukanus  OpraHMyYecKux  peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX INPEBPAILEHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4eckhX BEIIeCTB M MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHu (IJIaBieHHe, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yriaesogopoabl.

Anxkanbl. ['omonornyeckuit psij ajakaHoB, oOmas Gpopmysia, HOMEHKIATypa U U30MepHsl.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP -TMOPHAM3ALMSA ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. Ou3nuecKue CBOMCTBA AIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIIECHUs], N30MEPU3ALUH, JETUIPUPOBAHUS,
UMKJIA3aUY, NUPOJU3a, KpekuHra, ropenus. llperncraBieHne o MexaHU3ME peakUuild
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mast Gpopmysa, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS H
XUMHYECKHX CBOMCTB MaiblX (LHMKJIOMNPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIJIOMIEHTAaH,
[UKJIOTeKCaH ) [MUKI0ANKaHoB. CrocoObI MONY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxensl. ['oMon0rHYecKuii psj anKeHoB, o0miast popMyia, HOMEHKIATYpa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY]I alKEHOB, SpP>-TMOpUIM3alUs aTOMHBIX OpOMTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas u reoMmeTpuieckas (Iiuc-tpanc-) nzomepus. Ouznueckue
CBOMCTBAa QJKEHOB. XUMHUYECKHE CBOMCTBA: pPEaKUUHM IPUCOCIAUHEHHMS, 3aMEIICHHS B -
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJIMMeEpU3auuu W okucieHus. lIpaBmiio MapkoBHUKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUS U XUMUYECKIX CBOMCTB COMPSHKEHHBIX
mueHoB, 1,2- u 1,4-nmpucoenunenue. [lommmepusanus conpspk€HHBIX aueHOB. CrocoObl
MOJIyYEHUs U IPUMEHEHHE aJIKaJUEeHOB.

Anxunbl. ['oMonorudeckuii psii ankuHOB, oOmas GopMyna, HOMEHKIATypa U U30MEpHUs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
NPUCOEANHEHUS, AUMEPU3allul U TPUMEpHU3aluu, OKuciaeHus. KucnoTHele cBOICTBa ajIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peaknMu Ha TPOiHyro cBsi3b. CrocoObl
MOJIYYeHUS! U TPUMEHEHUE AIIKUHOB.

ApomaTH4ecKue yriieBoJI0po sl (apeHsl). ['omomoruueckuit psij apeHos, obmias Gopmyina,
HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3011a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKUE CBOICTBa O€H305la M €ro rOMOJIOTOB: PEaKLIUU
3aMelleHusl B OCH30JIbHOM KOJIBLIE M YIJIEBOJOPOJHOM paAMKale, PEeaKklUu MPHCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpeacrapneHne 06 OpUeHTHPYIOIEM AEUCTBUN 3aMECTUTENIEN B
OEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaIUKalIOB, KapOOKCHIBHOM, TMAPOKCUIHHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XWMHYECKHUX CBOMCTB CTHpOJIA.
[Momumepuzarus ctupoia. CriocoObl MoydyeHus U IPUMEHEHHE apOMaTUYECKUX YTIeBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasle HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib U OPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTKu He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopMuHr, nupoiu3. [IpoaykTel nepepaboTku HedTH, UX
MPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.



DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajJJoreHa Ha THAPOKCOTpYIIy, HUTPOTPYIIy, LHMaHOTPyIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wwiénoud. BsaumopeiictBue
JTUTaJIOTEHAIKAHOB C MarHueéM M UMUHKOM. [IoHSATHE O MeTalIoOpraHMYecKUX COCAMHEHHSX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHMsS BEIIECTB M MX IPEBpAICHUN: H3ydEHHE
(bu3nYECKUX CBOMCTB YIII€BOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIIUi YTIIIEeBOIOPOIOB
pa3IMyYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJbI, pacTBOpa IepMaHraHaTa
KaJIusi, B3aUMO/ICHCTBUE alleTUIICHA C aMMUAYHBIM pacTBOpOM okcuza cepedpa(l)), kauectBeHHOE
oOHapyXeHHE YIiiepoJa M BOAOPOJAa B OpPraHUMYECKUX BEUIECTBAX, IOJyYEHUE ATUIIEHA U
M3YYEHUE €ro CBOWCTB, Oo3HaKomuieHue ¢ koJutekiusmu «Hedte» u «Yromp», ¢ obpaznamu
IIacTMacc, KaydykoB M  PE3UHBbI, MOJEIUPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOAOB  H
raJIOreHIIPOU3BOIHBIX YIJIEBOJOPO/IOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OomHOATOMHBIE CcOUPTHL. CTpoeHHEe MOJEKyl (Ha MpUMepe MeTaHola u
sta”ona). ['omonorunueckuit psa, odmas popmyina, U30Mepus, HOMEHKIATypa U KIacCU(pUKALIUA.
®uznyeckue CBOICTBA NPEICNIbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie cBs3U MEXAy
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKIIUH 3aMEILEHUs, IeTHIpaTallui, OKUCIECHUS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOPraHMYECKUMU KucioTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cnupThl. JlelicTBHE 3TaHONA W METaHONAa Ha OpraHu3M 4YenoBeka. CrocoObl
MOJIyYEHUS U IPUMEHEHHE OHOATOMHBIX CIIUPTOB.

[TpocTeie 3upsl, HOMEHKIATypa U n3oMepus. OcoOeHHOCTH (PU3MYESCKUX M XUMUYIECKHIX
CBOWCTB.

MHoroaroMHbie CIHUPTHl — JTUICHTIUKONb M TiulepuH. dusnueckue M XUMHUYECKUE
CBOICTBa: peakUuu 3aMEIICHUs, B3aUMOJECHCTBHE C OPraHWYeCKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peakiusi Ha MHOTOaTOMHbIe cUpThl. [IpeacTraBieHue o MexaHu3sMe
peakuuii HykJeouiabHOro 3amereHus. JleiictBue Ha opranusM 4enoseka. CriocoObl MOTy4deHUs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYJbl, B3aMMHOE BIMSHUE THIPOKCOIPYMIbI U OEH30JBHOTO Spa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M NpUMEHEHHe (eHoa.
deHonopManbaeruaHAs CMOJIA.

KapOoHuiabHbBIE COEIMHEHUS — aIbJerMIbl M KETOHbl. JEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOM Tpymmbl. ['oMoornyeckue psapl anbIeruoB M KETOHOB, oOwias ¢opmyia,
U30MEpHUs M HOMEHKIaTypa. dusnyeckue CBOWCTBAa alabAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: pEakUMu MpucoeAuHEHHs. OKHCIEHUE albJIEruioB,
KayeCTBEHHbIE peaklMHu Ha anpieruipl. CrocoObl MOSydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeelibHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. Pu3Wdeckue CBONCTBA OJHOOCHOBHBIX
npeiebHBIX KAPOOHOBBIX KUCIIOT. BogopoaHbIe CBsI3U MEKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKHEe CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKalMU, Peakuh C y4acTUEM
YIJIEBOAOPOAHOTO paaukaga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuCHOTHL IloHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHOrooOpasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
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KHUCJIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICUHOBAS, JUHONE8AA, JUHONEH08ds KHUCIAOThL.. CrocoOsl
MOJIYYSHUS! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuit psn, oduias Gopmyna, u3omMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIEJIOYHON Cpee.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWMCTBA YXKUPOB: THIPOJIHU3 B KUCIOH U
niesouHoi cpeae. OcOOEHHOCTH CBOWMCTB KUPOB, COJEPIKAIIMX OCTATKH HETPEACTbHBIX KHUPHBIX
kucioT. JXKupsl B mpupoe.

MBpBLT4 KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBoaoB (MOHO-, AW- H
nonvcaxapuzpl). MoHocaxapuIel: TIIIOK03a, (PyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
duznyeckue CBOMCTBA U HaxoxAeHHe B npupoje. Dorocunres. XuMHUUeCKUe CBOWCTBA ITFOKO3bI:
PEaKIUy C y4aCTUEM CIUPTOBBIX U alIbJIETUTHON TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHUE.
[TpuMmeHeHue TI0KO03Bbl, €€ 3HAaUEHHE B KU3HEIAECATEIbHOCTH opranu3Ma. J{ucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuibl. I'nuaponus
mucaxapuaoB. Haxoxzaenue B mpupojne u npumeHenue. [lonucaxapuapl: Kpaxmain, TIIHKOTEH U
nemtono3a. CTpoeHHe MaKpOMOJIEKYT KpaxMmana, TJIMKOreHa U IeiUTono3bl. dusnueckue
CBOICTBa Kpaxmalia U LI€JUII0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaia: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ uoAOM. XHMMHUYECKHE CBOMCTBA LEJUIHOJIO3BI: TUIPOJIM3, IOIydeHHE 3(UPOB
1esuTo036l. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

DKCrepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB U HUX MPEBPALICHUIl: PacTBOPHUMOCTh
Pa3JIMYHBIX CIIUPTOB B BOJIC, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM, OKHCIICHUE ATUIIOBOTO CIIUPTA
B aJIbJIETHU]] Ha PACKaIEHHON METHOM IPOBOJIOKE, OKUCIEHUE STHIJIOBOTO CIHUPTa JUXPOMATOM
KaJus (BO3MOXKHO HCIIOJIb30BaHKUE BHIEOMATEPUAIIOB), KAYECTBEHHbBIE PEaKIMK Ha albIeTUIbI (C
rugapokcuaoM nuammuHcepeOpa(l) m  rumpokcupmom  menm(Il)), peakmus ramiepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KMCIIOTBI, B3aUMOJIEHCTBHE
pactBopa ToK03bI ¢ Tuapokcunom Meau(ll), B3aumopeiicTBue kpaxmanaa ¢ HMOJOM, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a71a4 1Mo TeMaM «CrupThl U GpeHobl», «KapOoHoBbie KUCTOTHL. ClI0XKHbBIE
3pUPBD».

A3oTcoepxalniye opraHnnyeckne coeAnHeHusl.

AMHHBI — OpraHM4YecKue TMPOM3BOJHBIE amMmuaka. Kraccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOECHUE MOJEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3nMdeckre CBONWCTBA. XUMHYECKOE CBONCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMHUHOB C a30TUCTOMN Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUJMH — IpeICTaBUTENlb AMUHOB apoMaTudeckoro psiaa. CTpoeHue aHmivHa. B3aumHoe
BIIUSTHUE TPYII aTOMOB B Molekyie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peakniuu Ha aHWIMH. CHOCOOBI TMOMYYEHHUS M TPUMEHEHHE amu(aTUIeCKHuX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTenbHble IPeICTaBUTENN 0l-aMUHOKHUCIIOT:
[JIALYH, anaHuH. OU3ndecKkre CBOMCTBAa aMUHOKHUCIIOT. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(}OTepHBIX OPraHUYECKUX COCTUHCHHM, pEaKIHsl MOJUKOHISH AN, 00pa30BaHKE METHIHON
cBs3u. buonoruueckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.

benku kak npupoaabie monuMepsl. [lepBudHas, BTOpuyHas U TPETUYHAS CTPYKTYpa OEJIKOB.
XvMUYEeCKUE CBOWCTBA OENKOB: THAPOIN3, ACHATYpallisl, KaYeCTBEHHBIE pEaKIUU Ha OEJKU.



OKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HMX IMPEBPAILlEHUIl: pacTBOpEHUE
OenKOB B BOJIE, IGHATYypalusl OETKOB IPU HAarpeBaHHUM, I[BETHBIC PEaKIUN Ha OCJIKH, pelIeHHE
OKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOJAEpKAIlUe OpPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHue OpraHMYeCcKUX COCTUHEHHI.

BbicokomosieKy IsipHbIE COeTUHEHHUS.

OCHOBHBIC TIOHSTUS XUMHH BBICOKOMOJICKYJISIPHBIX COCTUHEHHI: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHICHCAIIUS.

[Tonumepubie Matepuansl. [Lnactmaccsl (MOMUITUIICH, TOTUIPONIIIEH, TOJIMBUHUIXIIOPU,
HOJUCTUPOJ, TOTMMETHIMETaKPUIIaT, TOJTUKAapOOHATHI, MOMUATUIICHTEpedTaNIaT). Y TUIN3AIHS U
nepepaboTKa I1acTUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbpHBIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[TonuMmepsl cienanbHOrO Ha3HauUeHus (TeIoH, KeBIap, ANEKTPOIPOBOAAIIUE OJIUMEDPHI,
OuopaziaraeMple TOJUMEPHI).

DKcrepruMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3aMu TMPHPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacC, Kay4yKOB, peIICHHE
SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Pacro3HaBaHue miacTMacc U BOJOKOH).

PacuérHrble 3amaumn.

Haxoxnenne MonekysspHOi (HopMyIIbl OpraHUYECKOTO COSTUHEHHS 10 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOISIIUX B €r0 COCTaB, HaXOXXICHHWE MOJICKYJSIPHOH (OpMYIBI OPraHUYECKOTro
coeuHeHus 1Mo Macce (00BEMY) MPOTYKTOB CrOpaHHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
MPOJAYKTOB PEAaKIUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XWMHYECKHX CBOWCTB HJIM CIIOCOOOB MOJYYECHHS,
OTIpeieJIeHUE JIOJU BBIXO/1a IPOIYKTA PEAKIIMH OT TEOPETUIECKH BO3MOXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzamus MexnpeaMeTHBIX CBA3eM NMpHU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK U
MOHSITHIA, IPUHATHIX B OT/JICBHBIX MMPEJMETaX €CTECTBEHHO-HAYYIHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHUE, HAy4YHBIA (akT, THIOTE3a, TEOpus,
3aKOH, aHalIM3, CHUHTE3, KiaccuduKanus, HaOI0JeHUE, HU3MEpEHHE, SKCIEPUMEHT, MOIENb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aTroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHUYECKHI
YpOBEHbB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, omocdepa, MeTaboIN3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTaHUA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OCKH,
YTJIE€BOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mose3Hple NCKOMAaeMbIe, TOTLIHUBO.

TexHONOTHs: MHUIIEBBIE TPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHWUS, MOIOIIIHE CPE/ICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETHYCCKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernvyeckue 0CHOBbI XUMHH.



Atom. CocTaB aTOMHBIX sAziep. XUMHUECKUN AeMeHT. M3oTonbl. CTpoeHHEe 3IEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHEe YPOBHU M TOAYPOBHH. ATOMHBIE
opbutamu. Knaccudukauss XMMUYECKUX JJIEMEHTOB (s-, p-, d-, f-amementsr). Pacnpenenenue
9JIEKTPOHOB MO AaTOMHBIM OpOUTANsAM. DIJIEKTPOHHbIE KOH(MUTypali aTOMOB 3JIEMEHTOB
MEPBOro—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUU, DIIEKTPOHHbBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XuMHYecKux dieMeHToB [I..
MenpeneeBa. CBs3pb nepUOAUMYECKOrOo 3akoHa U Ilepmonnueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUUYECKHMX 3JIEMEHTOB M O00pa3yeMbIX MMM IPOCTBIX M CIOYKHBIX BEILECTB IO IpyINIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneena.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa3oBaHMsi KOBAJICHTHON CBSI3U: OOMEHHBIN 1 TOHOPHO-AaKIENTOPHBIN. DHEPrus U
JuIMHA cBsA3M. [losspHOCTH, HaNpPaBIEHHOCTh M HACHIILIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP W BaJEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBnenne O KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUIEKCHOIO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. Illonartue o
KOOPJIUHALIMOHHON XHUMUH.

BeuecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO CTpoeHus. THIbl KpHUCTaNIMYECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsiTue o nucnepcHbIx cucteMax. MctunHble pacTBOpbl. [IpeacraBieHne 0 KOJTOMAHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIICHTpAIIMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJispHas ~ KOHIEHTpanus. HacellleHHble UM HEHAChILIEHHbIE  PacTBOPHI,
pacTBopuMocTbh. Kpucraniaoruaparsl.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BelecTB. TpuBHAIbHBIE Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAIICHUS SHEPTUU NMPU XUMHUYECKHX
peakuusax. Temnossle 3(HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHMUS.

CKOpOCTh XUMHUYECKOI peaklinu, e€ 3aBUCUMOCTh OT PaziIMyYHBIX (hakTOpoB. 'OMOreHHbIE
U TeTeporeHHble peakunu. Katanus u karanu3aTopsl.

OOGpatumbie 1 HEOOpAaTUMBbIE pEeaKIIMU. XUMHUECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl. DakTOpBl, BIUAIOLUIME HA IOJOKEHUE XMMHUYECKOIO PABHOBECHA: TEMIEpPATYpa,
JIaBJICHUE U KOHIIEHTPALMH BEIECTB, y4acTBYOIUX B peakuu. [Tpunnun Jle [llarense.

OnekTponuTrdeckas gucconumarusa. CwibHble W crnadbie  dneKkTposuThl.  CTeneHb
nucconnanuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslil
nokasarenb (pH) pactBopa. I'maponus coneii. Peakiiym nonnoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucieHud. OKUCIUTenb u
BOCCTaHOBUTENb. [Iporecchl OKHCIEHUsS M BOCCTaHOBIEHHUS. BakHelne OKuUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3lIoKEHHE
NEPOKCHJA BOJOpPOJAa B MPUCYTCTBUM KaTalM3aToOpa, MOJEIN KPUCTAIIMYECKMX PEHIETOK,
IPOBEJCHNE peakuui HMOHHOrO OOMEHa, OIpeleleHne Cpeabl pacTBOPOB C IOMOIIbIO
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WHAUKATOPOB, U3yYeHHE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeakiuu U
M10JIO)KEHNE XUMUUYECKOTO PAaBHOBECHSL.

Heopranuveckasi Xumus.

[Tonoxenune HemeramwioB B Ilepumoanueckoil cucreme XxuMmMuyeckux syemeHtos JI.U.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bopopona. Ilonydyenue, Gpusnueckue U XMMHYECKHE CBOMCTBA: PEAKIMU C METAIAMH U
HEMeTaJlJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOMINBHbIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHYECKHe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHelme KHUCIOPOACOAEPKAIIMUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe ¥ IPOMBIIIIICHHBIE CIIOCOOBI MOTyYeHHS TaoreHoB. [[ppuMeHeHne rajJoreHoB U ux
COCTUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®u3nyecKkue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHNE KUCIOpoa U 030Ha. OKCHUIbI U IEPOKCUBL.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHUS, (U3MUSCKHEC W XHUMHUYCCKUC
cpoiictBa. CepoBogopon, cynbdunasl. Oxcun cepoi(IV), okeun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U e€
COCIMHEHU.

Azor. HaxoxngeHnwe B Tpupoae, CIOCOOBI TONy4eHHUs, (PU3MUECKHE WU XHMHUYECKHE
cBoiictBa. AMMuak, HUTpUAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHue a3oTa M €ro coequHEeHH. A30THbBIE
ya00peHusl.

®ochop. Haxoxknenwe B mpupoje, CocOoObI MOMydeHUs, QU3HUSCKUE U XHUMHYCCKUC
cBoiictBa. @ochuast u pochun. Oxcuant pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. Docopusie ynoOpeHus.

Yriepon, HaxoXIeHHE B TpuUpoje. AIDIOTpornHble Moaudukanuu. Dduzmdeckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yriaepoaa(Il), okcua
yraepona(IV), yroneHas kucinoTa u €€ cosiu. AKTUBUPOBAHHBINA yroiib, afcopouus. OymnepeHsl,
rpadeH, yrnepoaHsie HAaHOTpYyOkH. [IprMeHeHne MPOCThIX BEIMIECTB, 00PAa30BAHHBIX YTIEPOIOM,
Y €r0 COCTMHEHUM.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MOdydeHHs, (PU3HUEecCKUe M XMUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coequHeHnil. CTEKIO0, €ro MoJly4eHHe, BUABI CTEKIIA.

[Tonoxenue meramios B [leproanyeckoit cucteMe XuMUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UueK aTOMOB MeTayioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTaIIOB B OBITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKHUH psii HanpspKeHU MeTauioB. OO01re crnocoObl MOTyYeHUs! METaJUIOB:
TUIPOMETAJUTYprusi, MUPOMETAIUTYPrusi, dNeKTpoMeTatyprus. [IoHsTHE 0 KOPPO3UU METAILIOB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB [A-rpynmsl [lepuoanueckoil cMCTeMbl XUMHUYECKHX
aneMeHTOB. Hatpuii u kanuii: monydeHnue, GU3NUecKkue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mas xapaktepuctuka MetamaoB IIA-rpynmsr [leproguueckoil cucTeMbl XUMHUYECKHX
aJIeMeHTOB. MarHuii U KanbpIuil: moiaydeHue, (u3nueckKue 1 XMMUYECKHUEe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUs!.



AmoMuHUH: TIONydeHue, (PU3NIECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €r0 COeAMHEHHUU. AMGPOTEpHBIE CBOWCTBA OKCHAA W THAPOKCUAA ATIOMHUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB NoOouHbix mnoarpymnmn (b-rpynm) Ilepuomudeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U JUXpOMATbI, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TonyyeHnue u npuMeHEHNE Xpoma.

du3nyeckue M XUMHUYECKHME CBOWCTBA MapraHia M €ro coeauHeHuid. Baxueiimne
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VIL). Ilepmanranar kanus,
€ro OKUCJIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA )KeJle3a U ero coeAuHeHui. OKCuabl, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(lll). [Tonmydyenrne u mpuMeHEHHE JKeJle3a U ero CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHuil. [lonyyenne u npumeHenne
MEJIA U €€ COCTMHEHU.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne uHKa U ero CoeAMHEHU .

DKCTIepUMEHTAIBHBIC METO/IBI H3yUSHHS BEIIECTB M UX IMPEBPAICHUI: H3ydeHUE 00pa3IoB
HEMETAIIOB, TOpPEeHHE cephl, docdopa, Kelle3a, MarHus B KUCIOPOJE, U3YYCHUE KOJIICKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJACHCTBUE LIEIOYHBIX U IIEIOYHO3EMENIbHBIX METAJUIOB C BOAOU
(BO3MOYHO MCITIOJIb30BaHKE BUIEOMATEPHUATIOB), B3aUMO/ICICTBIE IMHKA U ’Kelle3a C PACTBOPAMHU
KHCJIOT U IIEJOYeH, KaueCTBEHHbIC PEaKIIMM HAa HEOPraHWYECKUE aHMOHBI, KATUOH BOJOpOa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCUIOB AIFOMUHUS U IUHKA C paCTBOPaMHU KHUCIIOT U
HIEJI0YEH, pellIeHrEe SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «[ anorens», «Cepa u €€ coeJuHEHUs»,
«A30T u Qochop U ux coenuHeHUs», «MeTamibl TJIABHBIX NOArPYyNI», «MeTamibl MoOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHUN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAayYHBIX
METO/1aX MO3HAHUS U METOAOJIOTUHM HAYYHOTO HCclieJoBaHusA. HayuHble MPUHIUITBI OpraHU3alun
XUMHUYECKOTO TIPOU3BOACTBA. [IpOMBINIUIEHHBIE CITOCOOBI MOIYYSHHUST BaXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoia). [IpoMebIluieHHbIe CIIOCOObI
MOJIYYeHUS] METAJJIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHUE OKpYXKalolled Cpelapl U €ro
nocneAcTBusl. Poib XuMun B o0ecrieueHUN SHEPTeTUIECKO OE30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuna HMCHONIb30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XvMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B oOecrieueHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBmiia Ge3omacHOTO
WCITOJIH30BAHUS MPEnapaToB OBITOBOW XUMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepPHAIbI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKIIO, KepaMHUKa. MaTepuabl s
ANEKTPOHUKU. HaHoTeXHOMOTHH.

Pacuérnbie 3amaun.

Pacuérpl: Macchl BemecTBa ik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00BEMY ONHOTO W3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, MacChl (00bEMa, KOJIMYECTBA
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BEIIIECTBA) MPOAYKTOB PEAKIUM, €CJIW OJHO W3 BEIICCTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBopa C
OnpeAeN€HHOM MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOAM W MOJISIPHOU
KOHLIGHTpAllul BELIECTBA B PAcTBOpPE, JOJU BBIXOJA IPOJAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xnacce ocymiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK 1 MOHATHUM, IPUHATHIX B OTAEIbHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHSATHS: SIBICHUE, HAyYHBIA (aKT, THIOTE3a, TEOpPHs,
3aKOH, aHajh3, CHHTE3, KilacCU(pUKAIMsI, TIEepPUOAUYHOCTb, HAOIIOJCHNUE, H3MEpEHHe,
3KCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®dusnka: marepus, MUKPOMHUDP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH,
U30TOINBl, PAaAMOAKTUBHOCTh, MOJIEKYJA, SHEPreTHUECKUI YPOBEHb, BEILIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, HICaTbHBIN Ta3, ((U3NYEeCKHE BETMYNHBI, €AMHHIIBI H3MEPCHUS,
CKOpOCTb, SHEpI's, Macca.

buonorus: kierka, opraHusM, OJKOcHUCTeMa, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPOIJIEMEHTHI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHHI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPIUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi IPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIIbHBIE MaTepHUaIbl,
CEJIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMHUINEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKAs
MIPOMBIIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTe€pUaJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.

2. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEJIHETr0 00111ero 00pa30BaHs BbIIEIEHbI
CIEyIOIIME  COCTABISAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPENEICHHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTH  OOy4aroIuxcs
PYKOBOJCTBOBATbCSI MPUHATHIMU B OOILECTBE IMpaBWJIaMU M HOPMamH IOBEJIEHUS; HaIU4He
MIPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH )KU3HEHHbIE
IUTAHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpeaMeTa «XUMHUSI» OTpaxaroT c(hopMHUPOBaHHOCTH
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JesATeIbHOCTH 00yUaroluXcs B MPOIecce peann3auu
00pa3oBaTeNbHON AESTETHHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxkaroT chOopMUPOBAHHOCTh
OTIbITA TTO3HABATENILHON U MPAKTHUECKOM JEATEIIbHOCTH 00YUYaIOIIMXCs B MpoLlecce peaan3aliu
00pa30BaTeNbHOM 1eATEeIbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpaaaHCKOro BOCIIMTAHUS:

0CO3HAHMSI O0YYAIOLMMHUCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;



MPEJICTABICHUSI O COIMAIBbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOUICHHM B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPH CO3JAHUH YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U MTO3HABATENbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NEesTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO0 OTE€YECTBEHHOM
XUMUH;

YBaKEHHsSI K MpPOIECCYy TBOPYECTBA B OOJACTH TEOPUH U TNPAKTHUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HAHUA TOIO, YTO JAHHBIC HAYKM C€CTb pPE3YIbTaT JIHNTCIbHBIX Ha6JIIOHCHI/II\/JI,
KPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

UHTEpeca M TI03HABATENIbHBIX MOTHMBOB B IMIOJIYYEHUHM M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHbBIC C XUMHUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

T'OTOBHOCTH OILICHUBAaTh CcBOE MOBCACHHUEC MW IIOCTYIIKM CBOUX TOBapI/IIIIGf/'I C HO3PIIIPII>1
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOTO M 0€30MacHOro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOLIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMY H IICUXUYCCKOMY 310POBbIO;

coOirofeHus MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

IMOHUMAaHHA LCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTI'O W KOJIJICKTUBHOI'O 0e301macHoro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHKAaTHBHOH KOMITETEHTHOCTH B Y4eOHO-MCCIICOBATEILCKOW  JeSITETHbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTHX BUOAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWU TMPAKTUYECKHX 3a/ad COLUaTbHOU
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPO(QEeCcCHid Pa3IMYHOTO pOJia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYY, JTIOASIM TPYyJa ¥ pe3yibTaTaM TPYAOBOH 1eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYATHHOUN TPACKTOPUU 00pa3oBaHus, Oy ayIiei
HpO(i)eCCI/II/I " peain3anunu COOCTBEHHBIX KU3HEHHBIX IJIaHOB C y‘-IéTOM JIMYHOCTHBIX UHTCPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00I11ecTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH TEIecO00Pa3HOr0 OTHOMICHHS K MPHUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMiie;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS YKOHOMUYECKUX
IPOILIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;
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OCO3HaHMsI HEOOXOAMMOCTH UCIOIb30BAHUS JTOCTUKEHUH XUMHHU JJIs1 PELLIEHHs] BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOI'O HENPUATHS JICUCTBUM, NMPUHOCSIIIMX BPEI OKPYXKAIOLIEH NPUPOJHOU Cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIBTYphl, OIbITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOH MPaKTUKY;

IOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUs 00 OKpYyXKarolieM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKa, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHny IpobeM COXpaHeHHs! TPUPOJHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €&
FYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBbI, B PELIEHUH ITI00AIBbHBIX IPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNHUIIEeBOM UM HKOJOTHYECKOM Oe30macHOCTH, B PAa3sBUTUM  MEIHIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YiIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB I1O3HAHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS AJIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALHAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUM IO XUMHUM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax MpodeccnoHanIbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAaMMbBI MO XMMHH Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHuUs BKIFOYAIOT:

3HAYUMBIC HJIA (1)OpMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqa}01m/1xc;{ MCKIUCHUIITIMHAPHBIC
(MeXMpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);
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YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TO3HABaTelbHblE,  KOMMYHHMKAaTHUBHBIE,
peryiasTuBHbBIE), obOecneunBaone (HopMupoBaHHe (YHKIHOHAIBHOH TI'PaMOTHOCTH H
COLMAIbHOM KOMIETEHIIMH 00yYaroInXCs;

CHOCOOHOCTh  OOY4YaroLUXCA ~ HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble Yy4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMH YYEOHBIMU
[I03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMHU.

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh IpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHUTD PE3YJIbTaThl ACATEIbHOCTHU C MIOCTABICHHBIMU LIENSIMU;

UCIOJIb30BaTh NPU OCBOECHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIAThH
XapakTepHble MpPHU3HAKKM MOHATHUH M yCTaHaBIMBaThb HUX B3aUMOCBS3b, MHCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITHUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BbIOMpATh OCHOBAHMS U KPUTEPUH JUIs KJIACCU(UKALIMY BEUIECTB U XUMHUUECKUX PEaKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, 16 TyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YeMble B XUMUHU CUMBOJIUYECKHE (3HAKOBBIC)
MO/JIeIH, IPeoOpa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XumMuueckass (GopMylsia, ypaBHEHHE XHMHMUYECKOM peakuud — TpU peIIeHuHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUUECKHX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJIETIbHBIE PEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEAM M 3aJadd MCCIEAOBAaHHSA, HCIOJIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/ICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMI0JaTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIIbHO
IPOrHO3UPOBATh €ro pe3yiabTaT, (opMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIeI0BaTENbCKOM M MPOEKTHOM JesTeNIbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METO0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKAaX HHGpopManuu (Hay4HO-TOMYJSpHas
JauTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaATM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;
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dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMuYHbIe METOAbl MpPH IOUCKE U OTOOpe
uHpopManru, He0OOXOAMMOM IS BBITIOJIHEHHSI YUeOHBIX 3a7a4d ONpeaeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOopMy MpencTaBieHuss HHGopMaluu (CXeMbl,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeaAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (hOopMYyIIbI, a0OpEeBUATYPHI, HOMEHKJIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOM TeMbI B XOJI€ JUaiora U/UiH JUCKYCCHH,
BBICKA3bIBaTh UieU, GOPMYIUPOBATH CBOM MPEAJIOKEHNUS OTHOCUTEIIBHO BBIMOTHEHHUS
peJI0KEHHON 3a1auH;

BBICTYNIaTh C IpE3EHTAIeil pe3yIbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, TPAKTUYECKOW pabOThl TO HCCIEJAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, W (POpMyIHpoBaTh BBIBOJBI [0 pPE3yibTaTaM IMPOBEIEHHBIX
MCCJICIOBAHUM MyTEM COTTIACOBAHUS MO3ULIUHN B X0€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PeryassTuBHBbIE yHHBepcaabHble yueOHbIe AeiicTBUA:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYILECTBIISATH CBOIO IO3HABATEILHYIO AEATEIBHOCTD,
ompezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alrOpuTM JACUCTBUN NPU BHIMOJHEHHHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM IOJYyUYEHHUsI HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JESITEIHHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUHU Ha yriyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro OOIIero oOpa3oBaHUs BKIIOUYAIOT CHerudUUecKue s y4eOHOro mpeaMera
«XUMUS» HaydyHbIE 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHMM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUN B pa3lMYHbIX YUEOHBIX CHUTYyallUsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHTYallUsX,
CBSI3aHHBIX C XUMUEH. B mporpaMMe o XuMuu peIMETHBIE PE3YIIbTATHI MTPEICTABIEHBI IO T0JIaM
U3yUYCHHS.

10 KUIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckast XUuMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPE/ICTABICHHI: O MECTE U 3HAUEHUU OPTaHUYECKON XMMHH B CICTEME
€CTECTBEHHBIX HayK U €€ poJid B 00ECIIeYeHNH YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA B PEIICHUU
npo0JIeM KOJIOTHYEeCKOM, SJHEPreTUYeCKON M MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3JIaHMM HOBBIX MAaTepHalioB, HOBBIX MCTOYHHMKOB 3HEPIHM, B OOECIEUEHUU PAI[MOHAIBLHOTO
MPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATAIOIINE
MOHSTHS — XUMUYECKUI 3JIEMEHT, aTOM, SAPO U AEKTPOHHAsi 000J04YKa aToMa, S-, p-, d-aTOMHBbIE
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opOuTaIu, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOpUIM3AINS aTOMHBIX OpOUTAIICH,
WOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIEHHUS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, pyHKIMOHAIbHAS TPYyIIa,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpPHasi M IIPOCTPAHCTBEHHAs (FreoMEeTpUYecKas, ONTHYECKasi), H30MEpbl, FTOMOJIOTHYECKUI
psiA, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M a30TCOAEpkallue OpPraHU4YEeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS; TEOPUH, 3aKOHbI
(mepuogmveckuii 3axkoH J[. . MenneneeBa, Teopus CTPOCHHS OpraHMYECKUX BemiecTB A. M.
byTtiiepoBa, 3aKOH COXpaHEHUs MacChl BEILECTB, 3aKOH COXPAaHEHUS U ITPEBPALLCHNS] SHEPTUU IIPU
XUMHUYECKHX PEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHMUS, JIe)Kalllue B OCHOBE IMOHUMAHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBIICHUM;
IIPEJCTABICHUsS. O MEXAaHU3Max XMMHYECKUX DPEaKIMi, TEPMOJMHAMUYECKMX U KUHETHYECKHX
3aKOHOMEPHOCTSIX MX NPOTEKaHMs, O B3AUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA U Me30MepHBIi 3 dektsl, opuenTantsl I u Il poxa); hakromornveckue cBeneHUs
O CBOICTBaXx, COCTaBe, MOJIYYEHUH U O€3011aCHOM HCIOJIb30BAHUU BAKHEWUIIUX OPraHUYECKHX
BEIIECTB B OBITY M IPAKTUYECKON JAEATENbHOCTH YEJIOBEKa, OOIIMX HayyHbIX MPHHLUIAX
XMMHUYECKOI'0 IPOU3BOJICTBA (Ha IPUMEpE IPOU3BOJICTBA METaHOIIA, IIepepaboTKU HePTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEpHbIE MPU3HAKY OHATUN, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOILIUE MIOHATHUS IIPH ONMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHU4YECKUX COCIMHEHU;

c(OPMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISI COCTABJIEHMSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHM4YECKUX BELIECTB;

COCTaBJIATh YPABHEHMS XUMUYECKUX PEAKIIMM U PaCKPBIBATH UX CYIIHOCTH: OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil TOCPECTBOM COCTABJICHUS HJIEKTPOHHOI0 OanaHca 3TUX peaKiuid,
peakuuii HOHHOTO oOMeHa IMyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPABHEHMIA;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpraHMYeCKHWX BEIIECTB Ui WJUIIOCTpAluU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauth TpuBUaIbHbIE Ha3BaHUS
JUISL OTAENbHBIX MIPEICTaBUTENEH OpraHMUECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJYOJ, TIIULEPHH,
ATUJICHIJIMKOIb, (EHOJ, (hOopMaNIbJETH A, alleTalbJIeT U], alleTOH, MypaBbUHAas KUCIOTa, YKCYCHas
KHUCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, IIMLMH, aJlaHWH, MaJlbTo3a,
bpyKTO3a, aHWJINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeuiecTB A. M. byrtiepoBa 1ist 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOEHHE, (QU3NYECKUe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKa/JMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTJIEBOI0OB (MOHO-, TU- U TIOJHCAXapUI0B),
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WIIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXJAY HHMMH YPaBHEHHSAMHM COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh HCTOYHHUKH YTIIEBOAOPOIAHOTO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB IEpepabOTKH;

c(OPMHPOBAHHOCTb BJIAJICHUS] CHCTEMOH 3HAaHUM O €CTECTBEHHO-HAy4HbIX MeToJax
NIO3HAHUS — HAOJIOIEHUHU, W3MEPEHUHM, MOJEIMPOBAHUM, OJKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUS,

COPMHPOBAHHOCTE ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NESITeIbHOCTH — AaHalIM3 M CHHTE3, CPaBHEHHE, O0OOILEHHE, CHUCTEMaTH3alluio, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBS3€M — /111 U3yUEHUSI CBOMCTB BELIECTB M XUMUYECKUX PEAKLUi;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee  OCO3HAHHOI'O
HNOHUMAaHMsl CYHIHOCTH MaTE€pHaJIbHOI'O €IMHCTBA MHpA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO
OpraHMYECKON XMMHUU AJi1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, HMEIOLIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHMUH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraMm u
YPaBHEHMSIM XMMHUYECKUX pEeaKLUil C HCIOJIb30BaHUEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKICHHUI0O XUMHUYECKOH (hOPMYIBl BEUIECTBA 1O M3BECTHBIM MACCOBBIM JOJISM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCT YMEHH: MPOTHO3MPOBATh, AHAIU3UPOBATh U OLEHUBATH C MO3MLUI
HKOJIOTHYECKOW O0€30MacHOCTH IOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOW JAEATEIBHOCTH
YEJIOBEKa, CBS3aHHOM C TEepepadOTKOM BEIIECTB, HCIOJIb30BATh TOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH Mpo6ieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
HKCIIEPUMEHT (IIOJTyYeHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIII€BOIOPOAOB PA3IUYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPTraHNYECKUX BELIECTB, PEIICHNE
HKCIEPUMEHTANBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMUECKUX BEIECTB) C COOJIIOJCHUEM MTPaBHI
6e3omacHoro oOpallleHHs C BeleCTBaMU U JTabOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
Lelb HWCCIENOBaHUS, MPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/1aTh MpaBHJIa HKOJOTHYECKU II€JIeCO00pa3HOTo MOBENEHHUs B OBITY U TPYJOBOM
JESTEIbHOCTH B IEJIAX COXPAaHEHUS CBOEro 370pOBbS, OKpYXarolled MpUpOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECWCTBHS HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMblc nokazatesns [1/1K;

AHAIM3UPOBATh  1€1€COO00Pa3HOCTh  NPUMEHEHHs]  OpraHMYeCKHX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/Ib34;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPAaBIEHHBI IMMOMCK XMMHUYECKOH
UHpOpPMALlUK B PA3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
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uH(popmanuto, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUM C TOCTABIICHHOW Y4eOHOMU
3aJa4eil.

11 KUIIACC

[TpenmerHble pe3ysbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHudeckasi XMMUs» OTPayKaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE M 3HAUEHUU XUMUHU B CUCTEME ECTECTBEHHBIX HAYK
u e€ poiau B 00ECIEYeHUH YCTOMYMBOTO PA3BUTHUS, B PEHICHUM NPOOJIEM HKOJOTHYECKOM,
SHEpPreTM4YecKoil M MuINeBOM 0e30MacHOCTH, B PAa3sBUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHUKOB  SHEprMM, B  OOECIEYEHHH  PALHOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IPHPOTHON CPEE;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aromHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMUSI aToMa, TUOpUIU3aIUs
aTOMHBIX OpOWTaneil, HOH, MOJEKyJa, BaJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEHEHb
OKHMCIICHMs, XMMUYECKas CBs3b (KOBaJIeHTHas, MOHHAs, METaJUIMYecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEaKUus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOLMAIUS, CTENEeHb JIMCCOLMALMM, BOJOPOJHBIA  I10Ka3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH A(PPEKT XMMHUYECKON PEaKIuH, CKOPOCTh XUMHUYECKOU
peaKkuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOpUs 3IJIEKTPOJUTHUYECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.J. MenneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPaHEHMsI U NPEBpAIlEHUs PHEPIHM MPU XUMHUYECKUX PEAKIMAX, 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIME B OCHOBE IOHUMAaHWS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE NPEACTABIEHUS O CTPOCHUH BELIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM ¥ HAJMOJEKYJISIPHOM YPOBHSX; IMPEACTABICHUS O MEXaHHW3MaX XUMHYECKHX
peakuuid, TEpMOJAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKaHUs, O
XMMHUYECKOM PABHOBECHHM, PACTBOpAX W JMCIEPCHBIX cHcTeMax; (DaKTOIOTHYECKUe CBEJIEHUS O
CBOMWCTBaX, COCTaBe, MOJyYEHUH U 0€30MacHOM HCIOJIb30BAHUU BaXKHEMIINX HEOPraHUYECKHX
BEUIECTB B OBITY M NPAKTHUYECKOM MAESITEIbHOCTH 4YeJIOBEKa, OOIIMX HAayYHBIX HPHUHIIMIIAX
XUMHYECKOT0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpHbIE MPU3HAKK MOHATHH, yCTaHABINBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHMUYECKYH0 CHUMBOJHMKY JUIsI COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW pEeImETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KJIACCU(PULIMUPOBATH: HEOPraHMUECKHE BEIIeCTBA IO HX
COCTaBY, XMMHMUYECKHE pEaKLUU IO PA3NIMYHBIM INPU3HAKAM (YUCILYy U COCTAaBY pEarupyrolux
BEIIECTB, TEIUIOBOMY J3(QQEeKTy peaklud, H3MEHEHHUIO CTEleHEell OKHUCIIEHUS JJIEMEHTOB,
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00paTUMOCTH, y4YacTHUIO KaTaju3aropa W JPYTHE); CaMOCTOATEILHO BBHIOMpaTh OCHOBAHUS W
KPUTEPHH U151 KJIacCU(UKAIIMHN N3Y9aeMbIX BELIECTB U XUMHUUECKUX PEAKIINML;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Mepuogudeckoro 3akona JI. U.
MenpgeneeBa ¥ JI€MOHCTPUPOBaTb €ro  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYHD U
IPOTHOCTUYECKYIO (PYHKILINY;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr [I.H.
MenpeneeBa, UCIONIB3Yysl MOHIATHUS «IHEPIETUUYECKUE YPOBHU)», «IHEPIETUYECKUE MOLYPOBHMY,
«s-, p-, d-aTOMHBIE OPOUTAIINY, KOCHOBHOE U BO30YXAEHHOE SHEPIeTUUECKUE COCTOSIHUS aTOMay;
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COEIMHEHUH 110
nepuonaMm u rpynmnam [lepuoguueckont cucremsel . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTb YMEHUI: XapaKTEepU30BaTh (OIMCHIBATh) OOLIME XUMHUUECKUE CBOMCTBA
BEUIECTB Pa3JIMYHBbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHMYECKOM CBSI3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOINBIO YPaBHEHUH COOTBETCTBYIOLIUX XHUMHYECKHX
pEaKIu;

c(OPMHPOBAHHOCTh YMEHUS PACKPbIBaTh CYIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajaHca 3TUX peakUuil; peakuuil HOHHOIO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAUIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
THJIPOJIM3a; PEeaKUUi KOMIUIEKCOOOpa3oBaHUs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LMHKA U
ATFOMHUHMS);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM MX DHEPreTMYECKMX XapaKTepPUCTHUK, XapaKTep H3MEHEHMsI CKOpPOCTU
XMMHUYECKON PEeaKIMU B 3aBUCUMOCTH OT Pa3JIUYHBIX (PaKTOPOB, a TAKXKe XapaKTep CMELICHUs
XMMHUYECKOTI'0 paBHOBECHUS 10]] BIMSHUEM BHEIIHUX Bo3zeicTBuil (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XMMUUECKHUE PEAKIIUHU, JIEKAIINE B OCHOBE
IPOMBIIIJIEHHOTO TIOJYYEHHUs] CEpHOM KHUCIIOThl, aMMHakKa, OOIue Hay4Hble MPUHIIUIIBI
XUMHUYECKHX TPOMU3BOJICTB; LEI€CO00OPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JI3a;

c(hOpMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOT'O TO3HAHUS SIBJICHUIN
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBIH ),
UCIIOJNB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUsS NPUMEHATb OTH 3HaHWS  IIpU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SIBJICHHH,
MMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0OBEKA U B IOBCEAHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s 0ojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C UCTIOIB30BAaHUEM TIOHATUN «MaccoBast
JIOJIsl BEILIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPALMsI»; MacChl BEllecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe MM OOBEMY OIHOIO M3 YYaCTBYIOUIMX B PEaKLUU
BEIIIECTB; TEIUIOBOro 3(hpexra peakiinu; 3Ha4eHUs BOJOPOAHOTO MTOKa3aTelNs pacTBOPOB KUCIOT U
niesiouell ¢ M3BECTHOM CTeMeHblo Juccoluanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKkiuy, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJE PAcTBOpa C OMPENeIEHHOMI
MaccOBOM J10J1el paCTBOPEHHOTO BEIIECTBA MU JITAHO B U30BITKE (MMEET MPUMECH ); TOIH BBIX0/1a
NPOAYKTa peakiuu; 0ObEMHBIX OTHOLICHUN T'a30B;
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Cc(OPMHPOBAHHOCTh YMEHUMH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
HKCIEPUMEHT (IIPOBEICHUE PEAKLIUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEILIECTB C NOMOIIbI HHINKATOPOB,
U3y4eHHE BIMSAHMS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuu, pelieHue
9KCHEPUMEHTAIbHBIX 337a4 1o TemMaM «Metamuib» 1 «HeMertamib») ¢ coO0eHUEM IpaBUl
Oe3omacHoro oOpaleHus C BEmecTBaMU M JIAOOpaTOpHBIM 000pyaoBaHUEM, (OPMYIHPOBATH
[eNb  HMCCIENOBAaHUsA, TMPEACTABIATh B pPa3IUYHOM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUiA MOJb30BaHUS XMMUYECKON MOCYION U
71a00paTOpPHBIM 000PYOBaHUEM, OOPAIIICHNUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSAMH 1O
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, SKOJOTHUECKH 1IeTIECO00Pa3HOTO TOBEACHUS
B OBITY W TPYIOBOH JEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbs, OKpYXKarollen
OPUPOIHON cpeapl M AOCTHXKEHHMsI €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABaThb ONACHOCTh
TOKCHUYECKOr0 JEHCTBUS Ha JKHUBBIE OPIaHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH ILeJICHANPAaBIECHHbI IMOMCK XMMHUYECKOH
UHGOpPMALlUM B PA3IMYHBIX MCTOYHUKAX (HaydyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
mMaccoBoil HMH(poOpManuu, WMHTEpHET M Jpyrue), KPUTHYECKA AaHAJIM3HPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U KUCII0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJjauen.
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3. TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrtpoabubie  IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
O [TpenmMeT opraHn4YecKoi XUMUH. TeoPI/ZI y . 1 BuGmorexa LOK

. CTPOEHHS OPraHUYeCKuX coenHeHuit A. M.

P P A https://m_edsoo.ru/7f41a636
byrneposa

Hroro no pazaeny 8

Pa3znen 2. YrieBoaopoasl
71 IIpenenbHbie YriieBOAOPOIbI — aJKaHbI, 5 bubnuorexa [JOK

' [HKJIOAJIKAHbI https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 14 | bubnuoreka [JOK

' aJIKa/IME€Hb], ATKUHbI https://m.edsoo.ru/7f41a636
2.3 ApomMaTudecKkue yriieBoAOpO bl (apeHbI) 8 Bubmiorexa LIOK

' P A AOPOARL (&P https://m.edsoo.ru/7f41a636
54 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB U 4 bubnuorexa IOK

. WX mepepatoTKa https://m.edsoo.ru/7f41a636

bubmuorexa [JOK

2.5 ['anorennpon3BoIHbBIE YTIIEBOAOPOIOB 4 1 https://m.edsoo.ru/7f412636

Hroro no paszneny 35

Paznen 3. Kucinopoacoaep:kaunue oprannieckue coeJuHeHUust
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bu6mmoreka [IOK

3.1 Cruptel. denon 11 https://m.edsoo.ru/7f41a636
KapOoHunbpHbIe COeTMHEHHS: aTbJICTUIbI 1 bubmumoreka [IOK
3.2 keToHbl. KapOoHoBbie KucnoThl. ClIOKHBIE 21 https://m.edsoo.ru/7f41a636
a¢upsl. XKups
bubmuorexa [JOK
33 Yraerozet ? https://m.edsoo.ru/7f41a636
Wroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue oprannyecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 12 https://m.edsoo.ru/7f412636
Hroro no pazneny 12
Paspnen 5. BeicokoMoOJIeKy A pHbIE COCAUHEHUS
51 B 6 bubmuorexa [JOK
. ust
PICOROMOTICIYIIAPHEIE COCAMHEH https://m.edsoo.ru/7f41a636
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububie IIpakTHyeckue (ubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue atoma. [lepuoanueckuit bubmuorexa [JOK
11 3akoH U [lepuoanyeckas cucrema 4 1 https://m.edsoo.ru/7f41a636
) XUMHYECKHX 31eMeHTOoB /1. H.
Menpeneena
12 Crtpoenue BemiecTBa. MHOrooOpasue ” | bubnuorexa LIOK
. BEIIeCTB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
1.3 X 26 1 3
MMITACCIE peaidiy https://m.edsoo.ru/7f41a636
Hroro no pazneny 73
Pa3nea 2. Heopranun4yeckasi Xumust
bu6mmoreka [IOK
2.1 Hemeranet 38 1 3 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
22 Merannet 39 1 2 https://m.edsoo.ru/7f41a636
Hroro o pazneny 77

Paznen 3. XuMud 4 JKN3HL
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31 MeToabl MO3HAHUSA B XUMHUU. XUMHUA U

KU3Hb
Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

20

20

170

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoaudecTBO 9acoB

DJIeKTpOHHbIe NN (ppoBbIE

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[IpeameT u 3HaYEHUE OPTraHUICCKOM hitps-//lesson.academy-

1 XUMHH, TIPEICTaBICHIE O 1 content.myschool.edu.ru/lesson/258ddc06-
MHOTOOGPA3HH OpraieckiX ec23-473¢-b3d7-ed82fcaddd0?
COCTMHCHU I
DNEeKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (0OCHOBHOE U https://lesson.academy-

2 BO30YKIEHHOE COCTOSTHUS). 1 content.myschool.edu.ru/lesson/258ddc06-
BanenTHbIe BO3MOXHOCTH aTOMa ec23-473c-b3d7-ed82fcaddd02
yriepoja
XuMH4YecKasi CBA3b B OPraHUUECKHUX hits://lesson.academy-

3 COCHMHCHIDIX. MexaHI/BML:I 1 content.myschool.edu.ru/lesson/726ee099-
00pasOoBaHILA KOBAICHTHOI CBAM, e129-410f-bSbe-bacb589aead 1
CHocoOBI pa3phiBa cBsI3eH

4 Teopus cTpoeHUST OPTraHUIECKUX |
coenquHeHunii A. M. byrneposa
roocrpasormeanas. Dreapoma htpe:esson acudemny:

5 S(hEKTE B MOTEKYITaX 1 content.myschool.edu.ru/lesson/258ddc06-

. ec23-473c-b3d7-ed82fcaddd02
OpPTraHUYECKUX COCTMHECHUM
[IpencraBienue o K1accuPpUKAITUN https://lesson.academy-
6 Y CHCTEeMaTHh4ecKasi HOMEHKIaTypa 1 content.myschool.edu.ru/lesson/726ee099-

(IUPAC) oprannueckux BeIIeCTB

ela9-410f-b8be-b4cb589aeadl
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Knaccudukanms peakiuii B

7 OPraHU4YeCKOM XUMHH
CucreMmaruzanys 1 00001eHe https://lesson.academy-

8 3HaHui o Teme. KoHTposbHas content.myschool.edu.ru/lesson/726ee099-
pabora ela9-410f-b8be-b4cb589aeadl
AJIKaHBI: TOMOJIOTUUECKUH PsiJI,
obmiast popmyra, HOMEHKIATypa U https://lesson.academy-

9 HA30MEpUs, IJIEKTPOHHOE U content.myschool.edu.ru/lesson/258ddc06-
MPOCTPAHCTBEHHOE CTPOCHHUE ec23-473c-b3d7-ed82fcaddd02
MOJIEKYT

10 Ou3NYECKUE U XUMUICCKHEC
CBOICTBa aJIKaHOB
HaxoxneHnue ajikaHOB B IPUPO/JIE.

11 CriocoOpl mostyueHus u
MIPUMEHEHHE AJTKAHOB
[uknoankansl: obmas Gpopmyia,

HOMEHKJIaTypa U U30MEpHs, https://lesson.academy-

12 0COOEHHOCTH CTPOEHUS U content.myschool.edu.ru/lesson/9641927f-
XAMUYECKHUX CBOMCTB, CLIOCOOBI bbc8-44b9-b3ea-81a2be75¢c47a
TIOJTYYCHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 3a7a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOM
(hopMyITBI OPraHMYECKOTrO BEIIECTBA https://lesson.academy-

13 110 MacCCOBBLIM JIOJISIM aTOMOB content.myschool.edu.ru/lesson/726ee099-

9JIEMEHTOB, BXOJIAIINX B €r0 COCTAaB.
Cucrematuzanusa 1 0000IIeHne
3HAHUH 110 TEME.

ela9-410f-b8be-b4cb589aeadl
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AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmysa, HOMEHKIATYPA,

https://lesson.academy-

14 ANEKTPOHHOE U POCTPAHCTBEHHOE content.myschool.edu.ru/lesson/9641927f-
cTpoeHue MosieKkya. CTpyKTypHas U bbc8-44b9-b3ea-81a2be75c47a
[UC-TPAHC-U30MEPUS ATKCHOB
du3nYeCKUe U XUMUYECKUE

15 CBONCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBa
T ——— https://lesson.academy-

16 content.myschool.edu.ru/lesson/258ddc06-
HPHMEHEHHE ACHOB ec23-473¢-b3d7-ed82fcaddd02
[IpakTuueckas padbora Ne 1 o teme

17 "[lonyueHune sTuIeHa U U3yUYECHUE
ero cBoMmcTB"

Pemenne pacuéTHbIX 33024 Ija hitps:/lesson.academy-

18 OTIPEACTIEHHE MOJICKYIPHON content.myschool.edu.ru/lesson/96419271-
(OpMYJIBI Opraitiecioro bbe8-44b9-b3ea-81a2be75¢47a
BEIIECTBA
AJIKaJIMCHBI: CONPSKEHHBIE, hitps:/lesson.academy-

19 H3OTHPOBAHIHIC, content.myschool.edu.ru/lesson/726ee099-
KyMYJIMpOBaHHEIe. OcObCHHOCTH e1a9-410f-b8be-b4cb589acad 1
ANEKTPOHHOTO CTPOEHUS

20 XUMUYEeCKHE CBOMCTBA
COTPSKEHHBIX TUCHOB

o1 CriocoObI nostyueHust u

IMPUMCHCHUC aJIKAAUCHOB

25




AJIKUHBI: TOMOJIOTUYECKHUH P,
obmrast popmysa, HOMEHKIATYPA,

https://lesson.academy-

22 3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE content.myschool.edu.ru/lesson/726ee099-
CTPOCHHE MOJICKYJI, (pr3udeckue ela9-410f-b8be-b4cb589aeadl
CBOICTBA
23 XHUMUYECKUE CBOMCTBA aJIKMHOB
O https://lesson.academy-
24 N content.myschool.edu.ru/lesson/9641927f-
TPOTHYIO CBAZE bbc8-44b9-b3ea-81a2be75c47a
)5 CriocoOpl mostyueHus u
MIPUMCHCHHE AJIKUHOB
Pemenue 3amau: pacu€rsl o Doy,
26 ypaBHEHHI0 XHMIHECKOH peaKIHiI content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
7 Cucremaruzanusa 1 0000IIeHnE
3HAHUU TIO TeMe
ApEeHBI: TOMOJIOTUYECKUH DS,
obmrast popmyna, HOMEHKIATYpa. https://lesson.academy-
28 DIEeKTPOHHOE U MPOCTPAHCTBEHHOE content.myschool.edu.ru/lesson/726ee099-
CTpOEHHE MOJIEKYJ OeH301a U ela9-410f-b8be-b4cb589aeadl
TOJIyoJa, UX (PU3NYECKHE CBOWCTBA
29 XHUMHUYECKUE CBOWCTBA APEHOB:
peaKiuu 3aMerieHns
XUMHYECKHE CBOMCTBA apEHOB: https://lesson.academy-
30 peaKIy MPUCOSTUHEHUS, content.myschool.edu.ru/lesson/96419271-
OKHCJICHHE TOMOJIOTOB O€H30J1a bbc8-44b9-b3ea-81a2be75¢c47a
31 Oco0eHHOCTH XUMHUYECKUX

CBOMCTB CTUPOJIA
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Pemenne pacu€THeIX 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU

https://lesson.academy-

32 (DOPMYITbI OPraHIIECKoro content.myschool.edu.ru/lesson/726ee099-
ela9-410f-b8be-b4cb589aeadl
BelIeCTBa

13 CriocoOsl motyueHus: u
MIPUMEHEHHE apEHOB
['eneTnyeckas CBSI3b MEXKIY https://lesson.academy-

34 pa3IMYHBIMU KJIaCCaMU content.myschool.edu.ru/lesson/258ddc06-
YIJI€BOJOPOIOB ec23-473c-b3d7-ed82fcaddd02
Pacuétel o ypaBHEeHUAM
XMMHYECKUX PEAKIIUH.

35
CucremaTu3aius 1 0000IIeHNe
3HAHUM 1O TeMe
Ipupobiii ras. IomyTHie https://lesson.academy-

36 I — content.myschool.edu.ru/lesson/726ee099-

ela9-410f-b8be-b4cb589aeadl

37 KameHHBI# yrosib v NpoIyKThl €ro
nepepadoTKu
Hedtb u ciocoOb1 €€ nepepaboTKu. https://lesson.academy-

38 [Ipumenenne npoayKToB content.myschool.edu.ru/lesson/96419271-
nepepaboTku HehTH bbc8-44b9-b3ea-81a2be75c47a
['eneTndeckas CBSI3b MEXKIY https://lesson.academy-

39 pa3IUYHBIMU KJIacCaMu content.myschool.edu.ru/lesson/726ee099-
YIJIEBOJOPOAOB ela9-410f-b8be-b4cb589aeadl
l"anorenonponsBoHbBIE

40 YTJIEBOJIOPOIOB: JIEKTPOHHOE

CTPOCHHE; PEaKIINU 3aMeIICHHS
rajoreHa
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[eiicTBue menoyei Ha

raJIOreHIIPOU3BOIHbIE. https://lesson.academy-

41 B3anmoneiictBue content.myschool.edu.ru/lesson/726ee099-
JIMTAJIOTCHAIKAHOB C MarHUEM U el1a9-410f-b8be-b4cb589aeadl
IIUHKOM
Cucremaruzanys 1 00001eHe https://lesson.academy-

42 3HAHUU 1O pa3aeny content.myschool.edu.ru/lesson/9641927f-
"VrneBomopoasr" bbc8-44b9-b3ea-81a2be75c47a

43 KontponbHas paboTa o teme
"YraeBogopo b
[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUIECCKHH Psif, hitps:/lesson.academy-

44 obmast dopmya, CTpocHue content.myschool.edu.ru/lesson/258ddc06-
MOJNCIYIL MIOMCPH, ec23-473c-b3d7-ed82fcaddd02
HOMEHKJIaTypa, Kiaccupukamus,

(hu3uvecKue CBONCTBA
XHUMUYECKUE CBOMCTBA https://lesson.academy-

45 MPEIEIbHBIX OJJHOATOMHBIX content.myschool.edu.ru/lesson/726ee099-
CIIUPTOB ela9-410f-b8be-b4cb589aeadl
CriocoObl mostyueHus u

46 MPUMEHEHNUE OJJTHOATOMHBIX
CIIUPTOB
Ei)(;:g;;e:(}))ZlfngI:{(;hs:zKﬂaTypa . https://lesson.academy-

47 ’ content.myschool.edu.ru/lesson/96419271-

(1)H3H‘—I€CKI/IX U XUMHNYCCKUX
CBOWCTB

bbc8-44b9-b3ea-81a2be75c47a
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MHoroaToMHEBIE CIIMPTHI:
OTUJICHIJIMKOJIb U TTIMICPHUH, UX

https://lesson.academy-

48 N content.myschool.edu.ru/lesson/258ddc06-
. ec23-473c-b3d7-ed82fcaddd02
CBOICTBa
CriocoOsl motyueHus: u
49 MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI, https://lesson.academy-
50 (hu3MvecKue CBOMCTRA. content.myschool.edu.ru/lesson/726ee099-
Tokcuunocth penomna ela9-410f-b8be-b4cb589aeadl
51 XuMu4eckue cBoicTBa (heHoa
T L —— https://lesson.academy-
52 HpUMeHenHe deHona content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75c47a
[IpakTuueckas paborta No 2.
53 Pemenne skcriepuMeHTaTbHBIX
3a1a4 1o reme "CrnupTsl U
¢deHnomnsr"
54 CucremaTu3aius 1 00001IeHNE
3HaHUI MO TeMe
AJBIETUIBI U KETOHBI:
ICKTPOHHOE STpoeHHe https://lesson.academy-
55 KapOOHIIBHOM pymIIbL content.myschool.edu.ru/lesson/258ddc06-

TOMOJIOTHYECKHUE PSJIBI, 001I1as
dbopMmyna, nzomepus u
HOMEHKJIaTypa

ec23-473c-b3d7-ed82fcaddd02
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AJbIeruIpl ¥ KETOHBI: (PU3NYECKHE

https://lesson.academy-
content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-

3 f;;;i‘;iit Ife?;;mﬂ 81a2be75c47ahttps://lesson.academy-
content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75¢c47a

Peaknuu oxkuciaeHus u

57 KAaueCTBEHHbBIE PEAKIINU
aJbJICTUI0OB U KETOHOB
CriocoOsl MoJTyueHus allbJICTHI0B U hitps://lesson.academy-

58 content.myschool.edu.ru/lesson/726ec099-
KETOHOE e129-410f-bSbe-b4cb589aead|
OIHOOCHOBHBIE TIPEICTbHBIC

59 KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOSHHUS UX
MOJIEKYIT
N3omepust 1 HOMEHKIIaTypa https://lesson.academy-

60 KapOOHOBBIX KHCIIOT, UX content.myschool.edu.ru/lesson/726ee099-
(bu3nueckue cBOCcTBa ela9-410f-b8be-b4cb589aeadl
XUMUYEeCKHE CBOMCTBA

61 MpeIeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT
OCO6eHHOCTH CBOMCTR https://lesson.academy-

62 MYPABBHHOW KHCITIOTEL content.myschool.edu.ru/lesson/726ee099-

MHuoroo6pasue kapOOHOBBIX
KHCIIOT

ela9-410f-b8be-b4cb589aeadl
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Oco0EHHOCTH CBOMCTB:
HEMpeIeTbHBIX H aPOMaTHISCKUX
KapOOHOBBIX, TUKAPOOHOBBIX,

https://lesson.academy-

63 FHPOKCHKAPBOHOBHIX KHCTOT. content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHCIIOT

64 [TonsiTne 0 TPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT
T ——— https://lesson.academy-

65 HpUMEHEHHE KAPGOHOBHIX KHCIOT content.myschool.edu.ru/lesson/726ee099-

e1a9-410f-b8be-b4cb589aeadl
Croxcbie 3(1)le31: https://lesson.academy-

66 TOMOIOTHIECKHH PAJL, 0OMas content.myschool.edu.ru/lesson/726ee099-
(opatysta, H3OMEpHS 1 e1a9-410f-b8be-bdcb589acadl
HOMEHKJIAaTypa
dusznyecKre U XUMUYECKHE hitps://lesson.academy-

67 cBoiicTBa PO content.myschool.edu.ru/lesson/726ec099-

e1a9-410f-b8be-b4cb589aeadl
Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMHYECKOU PEaKIIHH, https://lesson.academy-

68 Ha OIpe/ieTICHUE MOJIEKYJIIpHOI content.myschool.edu.ru/lesson/258ddc06-
(bOopMyIIbI OPraHuYeCcKOro ec23-473c-b3d7-ed82fcaddd02
BEIIIECTBA
[IpakTuueckas padora Ne 3.

69 Pemenue skcriepuMeHTATbHBIX

3ana4 o reme "KapOoHoBbIE
KUCA0ThL. CioxxHbIe 3GUpHI"
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XKupsl: ctpoenue, pusnueckue u

https://lesson.academy-

70 XUMITIECKHE CBOTiCTBa (THApOIS) content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75c47a
OcoOEeHHOCTH CBOWCTB JKUPOB, hitps-/lesson.academy-

71 COACPHAILIHAX OCTATIH content.myschool.edu.ru/lesson/726ee099-
HICTIPEAICIIRHBIX HHPHLLX KICIOT. e129-410f-b8be-bdcb589aead|
JKups! B ipupoze
MpEl1a KaK COJIH BBICIINX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE https://lesson.academy-

72 nencrsue. [lousatue o content.myschool.edu.ru/lesson/726ee099-
CHUHTETHUYECKHX MOIOIINX ela9-410f-b8be-b4cb589aeadl
cpenctBax (CMC)

Peneririeckas cash https://lesson.academy-

73 YIIEBOAIOpOROE 1 content.myschool.edu.ru/lesson/258ddc06-
KHETTOPOACOACPRAIILX ec23-473¢-b3d7-ed82fcaddd02
OpraHUYECKUX BEIIECTB
PacuSTH 110 ypaBHCHHAM https://lesson.academy-

74 . content.myschool.edu.ru/lesson/96419271-
RUMITFICCIHR peardut bbc8-44b9-b3ea-81a2be75¢47a

75 Cucremaru3anus 1 0000IIeHIE
3HAHUM 110 TeME
OO1m1ast XxapakTepUCTHKA YTIEBOJOB https://lesson.academy-

76 U KJIacCU(UKaIUs yIriIeBOJOB content.myschool.edu.ru/lesson/726ee099-
(MOHO-, TU- ¥ TIOJIUCAXaPHUIbI) ela9-410f-b8be-b4cb589aeadl

77 Monocaxapupsl: hu3nuecKue

CBOMCTBA 1 HAXOXKJICHHE B apuponc
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[IpumeneHue rioKo3bl, e€

https://lesson.academy-

78 3HAUCHUE B *KU3HEICATCIbHOCTH content.myschool.edu.ru/lesson/96419271-
opraHusma bbc8-44b9-b3ea-81a2be75c47a
Jucaxapuipl: caxapo3a, MajlbTo3a https://lesson.academy-

79 U JakTo3a. Haxoxaenue B npupoie content.myschool.edu.ru/lesson/726ee099-
A IPUMEHEHHE JUCAXAPUIO0B e1a9-410f-b8be-b4cb589aeadl
Hommcaxapust: cTpoetne https://lesson.academy-

80 MAKpOMOTCIYL, ?HSH%CKHC . content.myschool.edu.ru/lesson/258ddc06-
RUMITHCCITHE CBOHCTES, ec23-473c-b3d7-ed82fcaddd02
MIPUMCHCHHE

81 [TonsiTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX
Pemenue pacueTHbIxX 3a/1a4 Ha https://lesson.academy-

82 ONIpEICIICHNE A0 BRIXOAA content.myschool.edu.ru/lesson/258ddc06-
HPOZYICTa peaiiitit oF ec23-473c-b3d7-ed82fcaddd02
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanusa 1 0000IIeHnE https://lesson.academy.-

83 SHARM 10 paszeny content.myschool.edu.ru/lesson/726ee099-

e1a9-410f-b8be-b4cb589aeadl
KonTponbHas pabota mo Teme

84 "Kucnoponacoaepxamiue

OpraHuYecKue coeuHeHus"
AMUHBIL: KJTaccu(UKAIHS, CTPOCHUE hitps:/lesson.academy-
85 MosteKys1, 00mas hopmyna, content.myschool.edu.ru/lesson/726ee099-

M30Mepusl, HOMEHKIIaTypa U
(du3nueckue cBOCTBa

el1a9-410f-b8be-b4cb589aeadl
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XUMHYECKHAE CBOMCTBA

https://lesson.academy-

86 ATHbATIIECKITX AMHHOB content.myschool.edu.ru/lesson/726ee099-
el1a9-410f-b8be-b4cb589aeadl
AHWIMH: CTPOEHUE aHWJIMHA, https://lesson.academy-
87 0COOCHHOCTH XMMHYECKHUX CBOUCTB content.myschool.edu.ru/lesson/726ee099-
aHUJINHA e1a9-410f-b8be-b4cb589%acadl
CriocoObI mosryueHust u
88 MpUMEHEHHE aTu(aTHIECKUX
aMHHOB
AMUHOKHUCIIOTHI: HOMGHKJIal;ypa u https://lesson.academy-
89 gi(;héiz E;;e(p:suqecme CROHCTEA. content.myschool.edu.ru/lesson/726ee099-
PEACTABITE 6- e129-410f-b8be-bdcb589aead1
AMHHOKHCIIOT
ammormcao wx Gnoaorasecos hips:/lesson.academy-
90 SHAYCHIe aMH’HOKHCHOT. Cuttres content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
THJIPOJTU3 TICTITHIOB
Benku kak mpupoHBIC TTOTUMEPHI; hups:/lesson.academy-
91 CIPYKTYDEI GElKoB content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75c47a
92 XUMHUYECKHEe CBOMCTBA OEIIKOB
AsoTcoziepariie https://lesson.academy-
93 :;zz;:zs;:T;f;oiziﬂiiizzﬂ' content.myschool.edu.ru/lesson/258ddc06-
' ’ ec23-473c-b3d7-ed82fcaddd02
CTpOEHHE U OMoJoTHIecKas poib
94 [TpakTrueckas padota Ne 4.

Pemenne SKCIICPUMCHTAIIBHBIX
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3a7a4 1o teme "A3oTcoaepKaliue
OpraHuyeckue coenHeHus"

[TpakTrueckas padota Ne 5.
Pemenue skcriepuMeHTaTbHBIX

95
3a1ad4 1o teMme ""PacriozHaBanue
OpraHUYeCKUX COCTUHECHUI"

KonrponsHast pabora o Teme

96 "A30TCcoaepKalre OpraHnyeCcKre

coenuaeHus"
OCHOBHBIE TOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX https://lesson.academy-

97 COCAMHEHHH M METOIbI X CHHTE3a content.myschool.edu.ru/lesson/258ddc06-
—IoIUMepHr3aIus 1 ec23-473c-b3d7-ed82fcaddd02
IMOJIUKOHICHCAIIHS
[Tnactmaccel. YTuiausaius u hitps://lesson.academy-

98 HepepaGoTKa ITACTHKA content.myschool.edu.ru/lesson/726ee099-

e1a9-410f-b8be-b4cb589acadl
DnacToMepbl: HaTypalTbHBII hitps://lesson.academy-
99 cHmTeTITeCKHE KayyKn, Pesuia content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Borokita: HatyparbHeLe, https://lesson.academy-
100 gcol;}:;:):{z::l;;;ii;;sr:eCKHe' content.myschool.edu.ru/lesson/726e€099-
e1a9-410f-b8be-b4cb589aecadl
Ha3HAYCHHS
[TpakTuyeckast padora Ne 6.
101 Pemenne skcriepuMeHTaTbHBIX

3azad4 1o reme ""PacriozHaBanue
I1acTMacc U BOJIOKOH"
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O06001IeHre N3YYEHHOTO
MaTepHaia 1o TeMe

102 "BblcoKOMONEKYIIIpHBIE |
coequHenus". torosas
aJIMUHUCTPATUBHAsI KOHTPOJIbHAS
pabora.
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Konrtpoabnbie | IIpakrunyeckue | JJieKTpOHHBbIe HM(poBbIE
n/n Tema ypoka Bcero padoThI padoThI o0pa3oBaTejibHbIE PeCypChl
https://lesson.academy-
content.myschool.edu.ru/less
on/258ddc06-ec23-473c-
1 Atom. CocTaB aTOMHBIX s/ICP. 1 b3d7-ed82fcaddd02
https://lesson.academy-
content.myschool.edu.ru/less
Xumudeckuil sneMeHT. CTpoeHHE 2IEKTPOHHBIX on/726ee099-e1a9-410f-
2 000JI0UEK aTOMOB 1 b8be-b4cb589aeadl
3 KBanToBbie uncna. U30Torbl 1
https://lesson.academy-
content.myschool.edu.ru/less
Knaccudukanusa XuMruuecKkux 3J1eMEeHTOB (s-, p-, on/726ee099-e1a9-410f-
4 d-, f-a;1eMeHTHI) 2 b8be-b4cb589aeadl
Pacnipenenenue 35eKTpOHOB IO ATOMHBIM
5 opouTanam 2
https://lesson.academy-
content.myschool.edu.ru/less
DneKTpOHHbIE KOH(UTYpaIlX aTOMOB 3JIEMEHTOB on/726ee099-e¢1a9-410f-
6 B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUH 1 b8be-b4cb589aeadl
DNeKTpOOTPUIIATETFHOCTE. BX0oMHas
7 aJIMMHHUCTpaTHBHAs KOHTPOJbHAs paboTa 1 0.5
https://lesson.academy-
content.myschool.edu.ru/less
on/726ee099-e1a9-410f-
8 DNeKTpOHHBIE KOHPUTYpAIIMX HOHOB. 2 b8be-b4cb589aeadl
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Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTEMa XMMHUYECKUX 31eMeHToB /1. 1.
MenpeneeBa, CBsI3b C COBPEMEHHOM TeopUei

https://lesson.academy-

content.myschool.edu.ru/less
on/258ddc06-ec23-473c-

9 CTPOCHHUS aTOMOB b3d7-ed82fcaddd02
3aKOHOMEPHOCTHA U3MEHEHUS CBOIICTB
p https://lesson.academy-
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
content.myschool.edu.ru/less
IMPOCTBIX U CJIOKHBIX BCHICCTB I10 I'PYIIIIaM U on/726ee099-e1a9-410f-
10 nepuoam b8be-b4cb589%aeadl
https://lesson.academy-
content.myschool.edu.ru/less
on/726ee099-e1a9-410f-
11 Cucremaruzanys 1 0000ILIEHYE 3HAHUI 10 TEME b8be-b4cb589aeadl
Bonopoanas cBsizb. MexxMoneKkyaspHbie
12 B3aHUMOJICHCTBHUS
Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
13 00pa30BaHMs KOBAJICHTHOM CBSI3H.
BaneHTHOCTE U BaJIeHTHBIE BO3MOKHOCTH
14 aTOMOB.
https://lesson.academy-
. content.myschool.edu.ru/less
CBs3b OJICKTPOHHOU CTPYKTYPBI MOJICKYJI C UX on/258ddc06-ec23-473c¢-
15 rE€OMETPUUYECKUM CTPOEHUEM b3d7-ed82fcaddd02
[IpencraBieHuss 0 KOMIUIEKCHBIX COSAMHEHUSX
16 COCTaB M HOMEHKJIaTypa
https://lesson.academy-
. content.myschool.edu.ru/less
THunbl KPUCTAIIIMYECKUX PELIETOK U CBOMCTBA on/726ee099-e129-410f-
17 BEIIECTB b8be-b4cb589aeadl
BemecTBa MoneKyIsIpHOTO 1 HEMOJIEKYISIPHOTO
18 CTPOCHHUS.
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IlonsTue o AUCIICPCHBIX CUCTEMAX.

19 [Ipeacrarnenune o KOJUIOUIHBIX PacTBOPax
20 Kpucramiaoruaparst
https://lesson.academy-
content.myschool.edu.ru/less
HUctunnnie PacCTBOPBI: HACBIIICHHBIC U on/258ddc06-ec23-473c¢-
21 HEHACHIIICHHBIE, PACTBOPUMOCTb. b3d7-ed82fcaddd0?
22 CriocoObI BRIpOKECHHS KOHIIEHTPAIIUU PaCTBOPOB
. https://lesson.academy-
Pemenue 3a1a4q ¢ UCoIb30BaHUEM TTOHSTHI
B} content.myschool.edu.ru/less
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna, on/258ddc06-ec23-473c-
23 | '"MousipHas KOHICHTpaus" b3d7-ed82fcaddd02
https://lesson.academy-
content.myschool.edu.ru/less
Knaccn@nxaunﬂ U HOMCHKIJIaTypa on/726ee099-e12a9-410f-
24 HEOPraHWYECKUX BEIECTB b8be-b4cb589aeadl
25 Cucremaru3zanusi 1 0000IICHUE 3HAHUH 110 TEME
KonTtponbHas pabora o temam "CtpoeHue
atoma. [lepnoanueckuii 3axoH u Ileprnoguueckas
cHUcTeMa XMMHUYeCKuX amemMeHToB []. U.
Menneneesa", "CtpoeHue BeliecTna.
26 MHoroo6pasue BemiecTs"
https://lesson.academy-
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
content.myschool.edu.ru/less
COXPaHEHHUS U TPEBPAIICHUS SHEPTUU MTPU on/726ee099-e129-410f-
27 XUMHYECKHUX PEAKIMAX b8be-b4cb589aeadl
Knaccudukamnms XumMuaecknx peakiuii B
28 HEOPraHW4YECKOW N OPraHNYECKON XUMUH.
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29

TepMOXUMHUYECKHE YPABHEHUS

30 Tennobie 23 HEKTH XUMUUECKUX PEAKIIHA.
https://lesson.academy-
content.myschool.edu.ru/less
Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX on/258ddc06-ec23-473c¢-
31 peaKurii ¥ TEPMOXUMHUYECKUM YPABHEHUSIM b3d7-ed82fcaddd02
32 Karanus u katanu3aropsl
https://lesson.academy-
content.myschool.edu.ru/less
CKOpOCTh XMMHUYECKOH peaKInu, e€ 3aBUCUMOCTh on/726ee099-¢129-410f-
33 | ot pasnuuHbIX HaKTOpOB. b8be-b4cb589acadl
34 ['oMOreHHbIe ¥ reTepOreHHbIE peakuu
https://lesson.academy-
[IpakTuueckas pabora Ne 1 mo teme "Bnusiaue
content.myschool.edu.ru/less
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON on/258ddc06-ec23-473c-
35 peakun" b3d7-ed82fcaddd02
36 OOpaTumble U HEOOPATHMBbIE PEaKLIUH.
37 Xunmuueckoe paBHoBecue. [Ipunnun Jle-laTense
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[TpakTrueckas padota Ne 2 o Teme "BnusiHue

Pa3JIMIHBIX (baKTOpOB Ha ITO0JIOXKECHHUE XUMHUYCCKOI'O

38 | paBHOBecus"
https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
39 | DneKkTpoauTUYECKas TUCCOLMAIUA. b3ea-81a2be75¢c47a

CuibHbBIE U cIa0bIe SJICKTPOJIUTEI. CreneHb

40 UCCOIMAIINU
https://lesson.academy-
content.myschool.edu.ru/less
Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX on/258ddc06-ec23-473c-
41 | pacrBopos. b3d7-ed82fcaddd02
42 | Bopopoanslii mokazatensb (pH) pactBopa
https://lesson.academy-
content.myschool.edu.ru/less
IMuaponus coneli. Peakiuu, mpoTtekaromnye B on/726ee099-e129-410f-
43 pacTBOpax 3JIEKTPOJIUTOB b8be-b4cb589aeadl
ITpakTruyeckas pabora Ne 3 o Teme
"XUMHYECKUE PEAKIINU B PACTBOPAX
44 | o>nexTpoauToB"
https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
45 Baxkneiimue okUCIUTEIN U BOCCTAaHOBUTEIHU b3ea-81a2be75c47a
46 | OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.
https://lesson.academy-
content.myschool.edu.ru/less
Mertoa 3eKTPOHHOTO (2JIEKTPOHHO-UOHHOTO) on/258ddc06-ec23-473c-
47 | Oananca b3d7-ed82fcaddd02
48 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIIECTB
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49

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

50 | Pemenue 3anay pa3au4HbIX TUIIOB
https://lesson.academy-
content.myschool.edu.ru/less
Cucremaru3anys 1 0000IIeHHE 3HAHUH 110 TEME on/258ddc06-ec23-473c-
51 "Xumuueckue peakiuu" b3d7-ed82fcaddd02
KonrponsHas pabora o Teme "Xumuueckne
52 | peakun"
[Tonoxxenue Hemeramios B [lepuoanueckoit https://lesson.academy-
CHUCTEME XMMUYECKUX 3yeMeHToB []. U. content.myschool.edu.ru/less
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX on/258ddc06-ec23-473c-
53 aToMoB. OHU3NUYECKHE CBONCTBA HEMETAJIJIOB b3d7-ed82fcaddd(?2
https://lesson.academy-
content.myschool.edu.ru/less
AJnoTpomnus HeMeTaJlIoB (Ha IpUMepe on/726ee099-e129-410f-
54 | xwmcmopona, cepsl, hocdopa u yriiepoaa) b8be-b4cb589aeadl
https://lesson.academy-
content.myschool.edu.ru/less
Bonopon: nonydenue, puznueckue u on/726ee099-e1a9-410f-
55 XUMHU4ecKue cBorcTra. ['mapuibr b8be-b4cb589aeadl
["asiorensl: HAX0XkIEHUE B MPUPOJIE, CITOCOOBI
56 MoJTydeHus1, GU3NYECKre U XUMUYECKHE CBONCTBA
57 | T'amoreHoBoIOpOBI.
https://lesson.academy-
content.myschool.edu.ru/less
Baxxneiimne kucnopoacoaepKanue COeIMHEHNs on/258ddc06-ec23-473c-
58 rajoreHOB b3d7-ed82fcaddd(02
https://lesson.academy-
JIaGopaTopHble U MTPOMBIIITICHHBIE CTIOCOOBI content.myschool.edu.ru/less
MoJTydeHus rajsoreHoB. [I[puMeHeHe raloreHoB u on/726ec099-¢1a9-410f-
59 HUX COCAUHCHUN b8be-b4cb589acadl
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[Tpaktuyeckas padora Ne 4. Pemenue

60 AKCIEPUMEHTAIBHBIX 3314 110 Teme "["asorensr"” 1
Kucnopon: nabopaTopHbie ¥ MPOMBIIIIJIEHHBIE
CHOCOOBI TOMy4YeHUS, PU3UIECKIE U XUMHUECKUE
61 CBOICTBA. 1
62 O3o0H. [IpuMeneHue KuciIOpoia u 030Ha 1
63 | Oxcuabl U NEPOKCUIBI 1
64 Pemenue 3aga4 pa3nuyHbIX TUIIOB 2
https://lesson.academy-
content.myschool.edu.ru/less
Cepa: Hax0KJEHHUE B IIPUPOJIE, CIIOCOOBI on/726ee099-e1a9-410f-
65 MOJTy4eHUsI, PU3HUECKUE M XUMUIECCKHIE CBOHCTBA 1 b8be-b4cb589aeadl
66 | CepoBomopon, CyabOUIBI 1
https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
67 Kucnopoaconepsxaiiye cCoeAMHEHUS CEPBI. 1 b3ea-81a2be75c47a
68 | OcoOeHHOCTH CBOMCTB CEPHOM KUCIOTHI 1
ITpakTryeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u eé
69 coeTUHEHHS" 1
https://lesson.academy-
ABOT: HAXOXKCHHE B IIPHPOJIE, CIIOCOOE! content.myschool.edu.ru/less
IMOJIy4YCHMUH, (1)I/ISI/I‘ICCKI/IG 1 XUMHWYCCKUEC on/726ee099-e1a9-410f-
70 | cBoicTBa. 1 b8be-b4cb589aead|
71 AMMUaK, HUTPUBI 1
https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
72 Kucnopoaconepxamiye coefMHEHHS a30Ta. 1 b3ea-81a2be75c47a
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73 OCO0OEHHOCTH CBOMCTB a30THOM KHCIIOTBI
https://lesson.academy-
content.myschool.edu.ru/less
[Ipumenenue a3ota u ero coeAMHEHUN. A30THBIE on/258ddc06-ec23-473c-
74 | ynobpenus b3d7-ed82fcaddd02
https://lesson.academy-
docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI content.myschool.edu.ru/less
IIOJIYy4YCHMUH, (1)I/ISI/I‘IGCKI/IG U XUMHUYECKUEC on/9641927f-bbc8-44bH9-
75 CBOMCTBA. b3ea-81a2be75c47a
76 | Dochunsl u hochun
https://lesson.academy-
content.myschool.edu.ru/less
Oxcunst hocdopa, pochopconepxarime on/726ee099-e129-410f-
71 KHCJIOTBI. b8be-b4cb589aeadl
78 | Conu dpochopHOIt KUCTOTHI
https://lesson.academy-
content.myschool.edu.ru/less
[Tpumenenne hocdopa u ero CoeTMHCHUN. 0n/9641927f-bbc8-44b9-
79 | ®ochopHbie ynoOpeHus b3ea-81a2be75c47a
ITpakTryeckas pabora Ne 6. Pemenue
AKCIEPUMEHTANIbHBIX 337a4 110 TeMe "A30T U
80 | docdop u ux coequHeHus"
https://lesson.academy-
VYriepoa: HaXOXACHUE B IPUPOJIE, ATTIOTPOITHBIE content.myschool.edu.ru/less
Moaudukanum; GU3NIECKue 1 XUMHIECKHE on/258ddc06-ec23-473c-
81 CBONCTBA, IPUMEHEHUE b3d7-ed82fcaddd02
Oxcun yrnepona(Il), okcun yrnepoga(IV),
82 | yrompHas KMCIIOTa U €€ CONn
83 | Pemenue 3aga4 pa3nuyHBIX TUIIOB
Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI
84 | momyueHus, pU3NYECKUE U XUMUIECKHIE CBONCTBA
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Oxcup kpemuusi(IV), kpeMHueBas Kuciora,

85 CHJTUKATBI
https://lesson.academy-
content.myschool.edu.ru/less
on/726ee099-e1a9-410f-
86 [IpumeHeHne KpEMHHS U €r0 COEIMHEHU M. b8be-b4cb589aeadl
87 CrexJ10, €ro nojay4yeHue, BUIbl CTEKIIA
88 Pemenue 3aga4 pa3nuyHbIX TUIIOB
https://lesson.academy-
content.myschool.edu.ru/less
CucreMmaruzanus 1 0000IIEeHNE 3HAHUI 10 TEME on/726ee099-e129-410f-
89 | "Hemeramisr" b8be-b4cb589acadl
90 | KoutponbHas pabota no teme "Hemeramnsr"
AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
91 KOppEeKLHsI OINO0K
https://lesson.academy-
content.myschool.edu.ru/less
[Tonoxenue meraiuios B Ilepuoanyeckoit on/258ddc06-ec23-473c-
92 CHCTEME XMMHYECKHUX DJIICMECHTOB. b3d7-ed82fcaddd0?2
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04EK
93 aTOMOB METaJJIOB
94 | O6mue puznyueckre CBOMCTBA METAIIIOB.
https://lesson.academy-
content.myschool.edu.ru/less
on/726ee099-e1a9-410f-
95 [IpuMeHneHne MeTaIoB B OBITY U TEXHUKE b8be-b4cbs89acad]
96 | Cunnassl MeramioB. Koppo3ust meramioB
https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
97 Pemenue 3aga4 pa3nuyHbIX TUIIOB b3ea-81a2be75¢c47a
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DNEKTPOXUMHYECKUN Psiji HAIPSHKEHUI

98 METAJIOB.
99 OO6mmue crmocoOb! MOTYyYEHUS METAJIIOB
https://lesson.academy-
OOm1ast XxapakTepUCTHKA METAJUIOB [A-Tpymiisl content.myschool.edu.ru/less
[lepuoanueckoii CUCTEMbI XUMHUYECKUX on/726ee099-e¢1a9-410f-
100 | »aeMeHTOB. b8be-b4cb589aeadl
Hatpwuii u xanwmii: nony4enue, pusnueckue u hitps:/flesson.academy-
g ’ content.myschool.edu.ru/less
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTHIX on/258ddc06-ec23-473c-
101 | BemiecTB U UX COSTUHEHUH b3d7-ed82fcaddd0?2
O6mas xapakrepuctuka MetamioB [IA-rpymnmbl B,
content.myschool.edu.ru/less
[Teprnoanueckoil CHCTEMbl XMMHUYECKUX on/726ee099-e1a9-410f-
102 [ »;meMeHTOB. b8be-b4cb589acadl
Marnuii 1 Kanpuuii: moxydeHue, Gu3ndeckue u butps:/lessom.academs
3 ’ content.myschool.edu.ru/less
XUMHUYECKHUE CBOKCTBA, MPUMEHECHHE MPOCTHIX on/726e¢099-e1a9-410f-
103 | BemiecTB U UX COCTUHEHUH b8be-b4cb589aeadl
104 | JKéctkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHUS
AnroMuHU: ony4yeHue, Gpusndeckue u
105 [ xumuueckue cBOMCTBA, IPUMEHEHHE
AmMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHUIA hripsalesson i,
content.myschool.edu.ru/less
AIFOMUHUSL, TUAPOKCOKOMILIEKCHI aTFOMUHMUS, UX on/258ddc06-ec23-473c-
106 | npumeneHue b3d7-ed82fcaddd02
107 | Pemenue 3a1a4 pa3InyHbIX TUIIOB
ITpakTuyeckas pabora Ne 7. Pemenue
AKCMEPUMEHTANIbHBIX 3aa4 1o Teme "MeTtaibl
108 | rmaBHBIX noarpynm"
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OO01as xapakTepuCcTHKa METaNIOB TOOOUHBIX
noarpymnmn (b-rpymm) [lepuoandeckoit cucTemsl

https://lesson.academy-
content.myschool.edu.ru/less
on/726ee099-e1a9-410f-

109 | XUMHYECKHUX DJIEMEHTOB b8be-b4cb589aeadl
DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa U
110 | ero coenuHeHuUit, UX TPUMEHEHUE
. https://lesson.academy-
BaxHelIne coeMHeHN MapraHLa. content.myschool.edu.ru/less
[TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE on/726e€099-e129-410f-
111 | cBoiicTBa b8be-b4cb589aead 1
dusnueckue U XUMUYECKHE CBOMCTBA JKejle3a U
112 | ero coenuHEHHIA.
https://lesson.academy-
content.myschool.edu.ru/less
on/726ee099-e1a9-410f-
113 | IlonmyuyeHue u MpUMEHEHUE CIUIABOB XKeJle3a b8be-b4cb589aeadl
duznyeckre 1 XUMHUYECKHE CBOMCTBA MEIIN U €€
114 | coenuHeHuUid, UX MPUMEHEHHE
https://lesson.academy-
content.myschool.edu.ru/less
duznyeckre 1 XUMHUUECKHE CBOMCTBA IIMHKA B on/258ddc06-ec23-473c-
115 | ero coenuHeHuit, UX MPUMEHEHHE. b3d7-ed82fcaddd0?
116 [ I'mapoKCOKOMIUIEKCHI IUHKA
ITpakTryeckas pabora Ne 8. Pemenue
AKCIEPUMEHTANIbHBIX 3aa4 1o Teme "MeTtaibl
117 | nmobGounsix moarpymmn"
https://lesson.academy-
118 | Pemenue 3a1a4 pa3IuyHbIX TUIIOB content.myschool.edu.ru/less

47




on/726ee099-e1a9-410f-
b8be-b4cb589aeadl

O606H.[CHI/I€ " CUCTEMAaTHU3alrsd U3YUYCHHOI'O

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-

119 | wmarepuana no teme "MeTamibr" b3ea-81a2be75c47a
120 [ Kontponbhas pabota mo teme "Mertamibr"
https://lesson.academy-
content.myschool.edu.ru/less
AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, 0on/9641927f-bbc8-44b9-
121 | xoppekius omuboK b3ea-81a2be75c47a
Poins xumMun B obecrieueHIH yCTOWYNBOTO
122 | pa3BUTHUS YETOBEUECTBA.
https://lesson.academy-
content.myschool.edu.ru/less
[ToHsITHE O HAYYHBIX METO/IaX MCCIICIOBAHUS on/726ee099-e1a9-410f-
123 | BemecTtB b8be-b4cb589aeadl
https://lesson.academy-
content.myschool.edu.ru/less
HayuHble mpUHIUITBI OpraHUu3alui XUMHYECKOTO on/258ddc06-ec23-473c-
124 | npousBoacTBa. b3d7-ed82fcaddd02
https://lesson.academy-
content.myschool.edu.ru/less
[TpoMEIIIeHHBIE CTIOCOOBI TIOTYUYCHHS 0n/9641927f-bbc8-44b9-
125 | BaXHEHIINX BEILIECTB b3ea-81a2be75c47a
https://lesson.academy-
content.myschool.edu.ru/less
XHWMHMUYECKOE 3arpsA3HEHNE OKPYKAOIIEH Cpeabl U 0n/9641927f-bbc8-44b9-
126 | ero mocnencrBus b3ea-81a2be75c47a
https://lesson.academy-
127 | Xumus u 310pOBbE YEIOBEKA. content.myschool.edu.ru/less
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on/726ee099-e1a9-410f-
b8be-b4cb589aeadl

128

JlekapcTBeHnHble cpencTBa. ButaMuHbI

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

129

Xumus uiy. Poas xumuu B o0ecrieueHnun
MMUILEBON OE30I1aCHOCTH

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

130

KocMmeTrnueckue n maproMepHBIE CpeACTBa.
BriTtoBas xumug

https://lesson.academy-
content.myschool.edu.ru/less
on/258ddc06-ec23-473c-
b3d7-ed82fcaddd02

131

Bakneiinme cTpouTeNnbHbIE U KOHCTPYKIIMOHHBIE
MaTepuabl

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

132

XuMmus B CTPOUTCIILCTBC.

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

133

XHUMHUS B CENTbCKOM XO3SUCTBE.

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

134

Opranuyeckie 1 MUHEpAJIbHbIE yI0OpEHUS

https://lesson.academy-
content.myschool.edu.ru/less
on/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

https://lesson.academy-
content.myschool.edu.ru/less
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Cucrematuzanuusa 1 0000IIeHNE 3HAHUN 10 TEME.
135

on/258ddc06-ec23-473c-

b3d7-ed82fcaddd02

HroroBast anMUHUCTPATUBHAS KOHTPOJIbHAS
136 | pa6ora

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

7,5
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

* Xumus, 11 kimacc/ Epemun B.B., Ky3emenko H.E., JIpozno A.A., Jlyaun B.B.; mox
penakuueit Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «J[PODA »;
AxkunonepHoe obmiectBo «M3narenbctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

"Vpoku xumuu B 11 kiacce. YriyonéHHblld ypoBeHb'". MeTomuueckoe mocoore K ydeOHUKY
«Xumus. 11 knace. YrnyOn€éHnaslid ypoBeHb» noa pea. Jlyauna B. B.

M.A.Psa6oBa, Y.IO.Hesckas, P.B.JInnko «Tectbl mo xumuu 11 kiaacey, - M.: Dx3amen, 2019r.
"Vpoxu xumuu B 10 knacce. YrioyOnénHslii ypoBeHs'". MeTonndeckoe nocooue K yueOHUuKy
«Xumus. 11 knacc. Yrnyonéuuslii ypoBeHb» moa pen. Jlynuna B. B.

M.A.Psa6oBa, Y.IO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kiaacey, - M.: Dx3amen, 2019r.
Xumus. 10-11 knaccel. Yrnyonéuusiii ypoBenb. Pabouast mporpamma u METOAMYECKHE

pexoMeHanuu K yueonukam nop pea. Jlynuna B. B.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

http://www.xumuk.ru Xumnueckas crpannuka Spocnasckoro LleHTpa TenekoMMyHUKaMN U
MH(POPMALIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumundeckuit nopran ChemPort.Ru
http://www.chemport.ru Xumuueckuit cepsep HimHelp.ru: yueOHble u cipaBouHble
MaTepHasl

http://www himhelp.ru Xumus: Marepuansl «Bukuneann» — cBOOOTHON SHITUKIIONETUN
http://ru.wikipedia.org/wiki/Xumus Xumust Juis BceX: WITIOCTPUPOBAHHbBIE MaTePHAIIbI IO
oOrielt, opraHnueckoi U Heopranndeckoit xumuu http://school-sector.relarn.ru/nsm Xumus u

*Ku3Hb — XXI BeK: HAyYHO-MOIYJISIPHBIN KypHAI
51



http://www.hij.ruXumo3a: coo01ecTBo yunreneit xumuu Ha nmopraie «CeTb TBOPUECKUX
YUUTEIICH»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com I[lIkosbHUKAaM O XUMHUHU: CAUT
xuMHu4eckoro ¢paxkynprera Antl'Y

http://www chem.asu.ru/abitur DnexkTpoHHas OMOIMOTEKA [0 XUMUHU U TEXHUKE
http://rushim.ru/books/books.htm DnexTponnas 6ubimoreka ydeOHBIX MaTEPUAIOB IO XUMUHU
Ha noptaiie Chemnet

http://www.chem.msu.su/rus/elibrary OneMeHTbI )kU3HU: CalT yuuTens xumuu M.B.
ConoBbeBoit

http://www.school2 . kubannet.ru Qunuknoneaus «lIpupona Hayku»: Xumus

http://elementy.ru/chemistry
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