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OPIAHHYECKAS XUMMUSI

TeoperuUueCKNe 0CHOBLI OPrABMUCCKOI XUMUIL.

lHpcamer v suauenyue  opranmyucckoi  XUMHKM, UPCICTABICHHC 0 MHOroodpazun
OprrallM4yCCKUX COC/IUITSIHE.

DICKIPOHIOC CIPOCHUC aroMa YyIiepoj@: ocnoBHoc M BO3OYXJEHNOE COCTOAUA.
Bajiermmele BO3MOXIIOCTH aroMa y1(Cpo;1a. XUMAYCCKas CBY3HL B OPIaHHUYCCKUX COC;MUCIIHAX.
Tvner vubpyyivzanur aroMHBIX opOuTaNek yricpo/a, Mcexanuimnl o0pazoBalks KOBaJICHTHOH
CBAZH (OOMECHHBIN W JIONOPHO-aKICII TOPHLIF ). L U1l HEPCKPALBALIUS aTOMIBIX OpOUTAICH, G- U TL-
casisi. Oymnapuas, J@oiuas v 1poiuas cBssb. ClHoco0hl paspLiBa CRI3CH B MOUCKYI/I4X
oprann4ceKux Bemects. loustuc o crobosmoM pajkaiie, nykicobuic 1 uekrpoduiic.

Teopust crpoenusi  opraudycckux coejmuenuit AM. byrmiepona W coBpemenibie
HPCHICTABICHUS O CTPYITYPC MOJCKY)I. JNAUCIUE TCOPUM CTPOCHHUS OPFallMUCCKUX COL/IMIICIIHEA.
MostekyJsipisic 1 Crpykrypuibic  gopmy.ml,  CrpyKIVPRLIC  QOPMYImhl  PasIMIubX  #4. (0K
pasuCpiiyras, cokpamiémias, cxoucruas.  Msomepusi, Bl n30MepRu:  CIPYKTYpLash
HPOCTPANICTECHIAA.  "NICKTPOHHLIC APPCKTHI B MOJUCKVIAX  OPrallUYCCKHUX  COCIMLCHHNA
(MILLYKTABITLIA U MC3OMCPIRIA DO Perrsr).

Ipencrapnenrc o kiaccupukanuy oprannueckux penects. Homnsgrue o dyuxnuonansnoi
rpynuc. ['oMosorus. 1'oMostornycckue psyibl. CHCTEMaTRYCCKAN HOMCHIGIATYPA OPIralUUuCCKHX
cocamuenuil (IUPAC) v rprenaiininie fassans orCHLILIX HPCIC TR ICICH.



OcobenHoctT u  Kiaccupukanmss  OpraHMYecKuxX  peaknuii.  OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4eckrX BEIIeCTB M MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (MJIaBieHHe, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonorndeckuii psig ainkaHoB, oOmias (popmysa, HOMEHKIIATypa U U30MEpHsL.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP -TMOPHAN3ALMSA ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. Ou3nuecKue CBOMCTBA aIKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEpU3aLUH, JETUIPUPOBaHMUS,
UMKJIA3a0UY, NUPOJu3a, KpekuHra, ropenus. llpencraBieHne o MexaHU3ME peakUuil
PaAMKaIbHOIO 3aMEILIECHHUS.

Haxoxnenne B npupoae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mast popmyra, HoOMeHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
[UKIIOTEKCaH ) [UKI0ANKaHOB. CriocoObl MOTY4YeHUS U TPUMEHEHHUE IIUKI0ATKAHOB.

Ankensl. ['oMonI0rHYecKuii psj anKeHoB, o0miast popMyna, HOMEHKIATYpa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKY]I alKEHOB, Sp>-TMOpUM3alUs aTOMHBIX OpOMTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas u reoMmeTpudeckas (1uc-tpanc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XUMHUYECKHE CBOMCTBA: pPEaKUUHM IPUCOCIUHEHHMS, 3aMEIICHHS B -
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHble peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUS U XUMUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CriocoObl
MOJIyYEHUS U IPUMEHEHHE aJIKaJUEeHOB.

Anxunbl. ['oMonorudeckuil psii ankuHOB, oOmas GopMmyna, HOMEHKIATypa U U30MEpPHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHMHOB, SP-THOPUAM3AINS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUUYECKHE CBOMCTBA: PEAKIUU
NPUCOEANHEHUS, AUMEpPU3allud U TpUMEpHU3alluu, OKuciaeHus. KucinoTHele cBOICTBa ajIKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE peakiMM Ha TPOHHYIO CBsi3b. CrOCOOBI
MOJIYYeHUS! U TPUMEHEHUE AIIKUHOB.

ApomaTH4ecKue yriieBoJI0posl (apeHbl). ['omomoruueckuit psij apeHos, obmias Gopmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
dusnueckue cBOICTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30J1a M €ro rOMOJIOTOB: PEaKIUU
3aMelleHuss B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM paJMKale, PEeaKLUu MPHCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3o:a. [Ipeacrapnenne 06 OpUeHTHPYIOIIEM AEUCTBUN 3aMECTUTENIEN B
OEH30JIbHOM KOJIbLIE Ha MpHUMeEpe aJIKWUIbHBIX PaJUKajIOB, KapOOKCHIBHOHM, THIPOKCHUIBLHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpOJIA.
[Momumepuzarus ctuposa. CriocoObl MoydyeHus U IPUMEHEHNE apOMaTHYECKUX YTIIeBOAOPOIOB.

[Tpuponnsiii ra3. Ilomyraele HedTsHble ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipoaykter nepepaboTku HedTH, UX
MPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIAaCCaAaMH YIJIEBOJIOPOIOB.



DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOpPOI0B. Peakiuu 3amemnieHus
rajjoreHa Ha THIPOKCOTPYIMILY, HUTPOTPYNIYy, LHAHOTpyIIy, amMuHOrpymmy. [leiicTBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO W CIHHUPTOBOrO pacTtBopa wWEnoun. BaaumopernctBue
JTUTaJIOTEHAIKAHOB C MarHueéM M UMUHKOM. [IoHSATHE O MeTalIoOpraHMYecKUX COCAMHEHHSX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

OKclepUMEHTAbHBIE METO/Abl HM3y4YeHHs BEIIECTB W HUX IMPEBpAIleHUil: H3ydeHHe
(bu3nyeCKUX CBOMCTB YIII€BOJAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIIUi YTIIIEBOIOPOIOB
pa3IMyYHbIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WJIM MOJHOW BOJbI, pacTBOpa IepMaHraHaTa
KaJusi, B3aUMO/ICHCTBHUE alleTUIICHA C aMMHUAYHBIM pacTBOpOM okcua cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE YIiiepoJa M BOAOPOJAa B OpPraHUMYECKUX BEUIECTBAX, IIOJyYEHUE HTHIIEHA U
M3YYEHHUE €ro CBOWCTB, Oo3HaKomuieHue ¢ koJutekiusmu «Hedts» u «Yromp», ¢ obpaznamu
IIacTMacc, KaydykoB M  PE3UHBI, MOJEIUPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOAOB  H
raJIOr€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OomHOATOMHBIE CcHUPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHola u
sta”ona). ['omonorunueckuit psa, odmas hopmyia, U30Mepus, HOMEHKIATypa U KIacCU(pUKALIUA.
®usnyeckue CBOICTBA NPEIENIbHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBS3U MEXAY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKIIUH 3aMEILEHUs, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOPraHMYECKUMU KucioTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cHupThl. JlelicTBHE 3TaHONA W METaHoJla Ha opraHu3M uejoBeka. CrocoObl
MOJIy4YEeHUsSI ¥ IPUMEHEHUE OTHOATOMHBIX CITHPTOB.

[TpocTeie 3dupsl, HOMEHKIATypa U n3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUIECKHIX
CBOWCTB.

MHoroaromMHbie CHHUPTHl — JTUICHTIUKONb M TiulepuH. dusnueckue M XUMHUYECKUE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOJAECUCTBHE C OPraHUYECKMMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykJeouiabHOro 3aMenienus. JleficTBre Ha oprannu3M yenoBeka. CrocoObl MOTyYeHHs
U IPUMEHEHUE MHOTOATOMHBIX CIIMPTOB.

®enon. CTpoeHne MOJNEKYbl, B3aMMHOE BIMSHUE THIPOKCOIPYMIbI U OEH30JBHOTO Spa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (enHona. CrocoObl MOMydYeHUS M MpUMEHEeHHe (eHoa.
®deHonopManbaeruaHAs CMOJIA.

KapOoHuiabHbBIE COEIMHEHUS — QIbJErHabl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIeruoB M KETOHOB, oOwias ¢opmyina,
U30MepUsl M HOMEHKJIaTypa. (PHU3UUecKue CBOWCTBA albJETHIOB M KETOHOB. XHUMHYECKUE
CBOWCTBA albJETHIOB M KETOHOB: peakiuu mpucoequHeHus. OKHUCICHHE albJeru/oB,
KayeCTBEHHbIE peaklMM Ha anpieruipl. CrnocoObl MOSydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OHOOCHOBHBIE MpeelbHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHKiarypa. Du3MUECKHE CBOMCTBA OJHOOCHOBHBIX
npeiebHBIX KAPOOHOBBIX KUCIIOT. BomopoHbIe CBSI3U MEKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBA, peakius 3TepudUKaluy, peakiuu C y4acTUEM
YIJIEBOAOPOAHOTO paaukaiga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KuCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX

3



KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICUHOBAS, JUHOIE8AA, JUHONEH08ds KHUCIAOThL. CrocoOsl
MOJIYYSHUS! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble 2¢upsl. ['omonornueckuit psn, odmas Gopmyna, uzoMepuss 1 HOMEHKJIATYpa.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: THIPOIHU3 B KUCIOH U
nieniouHoi cpeae. OcCOOCHHOCTH CBOWCTB KUPOB, COJACPIKAIIUX OCTATKH HETIPEICTbHBIX )KUPHBIX
kucioT. JXKupsl B mpupoe.

MBpBLT4 KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO0mast xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBoaoB (MOHO-, OW- H
nonucaxapuzpl). MoHocaxapuIel: TIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®duznyecKue CBONCTBA U HaXOXKIeHHE B mpupoje. PorocuHTe3. XMMHUYECKHE CBOMCTBA IITIOKO3bI:
PEaKIUy C y4aCTUEM CIUPTOBBIX U alIbJETUIHON TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEeHHUE.
[TpuMmeHeHue TI0KO03bl, €€ 3HaUEHNE B KU3HEECATEIbHOCTH opranu3Ma. J{ucaxapuasl: caxaposa,
ManbTO3a M JaKTo3a. BoccTaHaBiuBarolue U HEBOCCTAHABIMBAIOLIME Aucaxapuabl. ['uaponaus
nucaxapuaoB. Haxoxzaenue B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmani, TJIUKOTEH U
nemtono3a. CTpoeHHe MaKpOMOJEKYd Kpaxmana, TJIUKOreHa U IeJUTrono3bl. dusnueckue
CBOICTBa Kpaxmalla U LIeJUII0JIO3bl. XUMHUYECKUE CBOWCTBA Kpaxmaja: Tupoiiu3, KaueCTBEHHas
peakuus ¢ uoAOM. XHMHUYECKHME CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, IOJIy4eHHE 3(PUPOB
1esuTo036l. [loHsTre 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

DKCTepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX IPEBPAILEHUIN: PacTBOPUMOCTH
Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM, OKHCIICHUE 3TUJIOBOTO CIIUPTA
B aJIbJIETHU]] Ha PACKaIEHHON MEIHOW IPOBOJIOKE, OKUCIEHUE STHIJIOBOTO CIIHUPTa JUXPOMATOM
Kaus (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPUAIOB), KAYECTBEHHbBIE PEAKIIMU Ha aJIbJIETHIBI (C
ruapokcuaoM nuammuHcepeOpa(l) um  rumpokcuamom  memm(Il)), peakius rmMmIepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KMCIIOTBI, B3aUMOJEUCTBHE
pactBopa TIoK03bl ¢ Tuapokcunom Mmeau(ll), B3ammomeicTBue kKpaxmana ¢ HOJIOM, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a71a4 1Mo TeMaM «CrupThl U GpeHobl», «KapOoHoBbie KUCTOThL. Cl0XKHbBIE
3pUPBD».

A3oTcoaep:xainiye opraHnyeckne coeiNHeHusl.

AMHHBI — OpraHMdYecKkue TPOM3BOJHBIE amMmuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MePBUYHbBIC, BTOPUUHBIE U TpeTHuuHble. CTpOCHHE MOJEKYIL,
obmras ¢opMmyna, u3zomMepus, HOMEHKJIATypa U (pU3NUEeCcKHe CBOWCTBA. XMMHUYECKOE CBOICTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUIMPOBAHHME, B3aMMOJICHCTBHE TMEPBUYHBIX
aMHUHOB C a30TUCTOMN Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUJIMH — TIpeJCTaBUTENlb AMUHOB apoMaTuyeckoro psaa. CTpoeHue aHwivHa. BzaumHoe
BIIUSTHUE TPYII aTOMOB B MouieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsie peakniuu Ha aHWIMH. CHOCOOBI TMONMYYEHHUS W TPUMEHEHHE amu(aTUUeCKHuX
amuHoB. [lonydyeHre aHmIMHA U3 HUTPOOEH3071a.

AmuHokucnoThl. Homenknatypa u uzomepusi. OTaenbHble IPEICTaBUTENN 0l-aMUHOKHUCIIOT:
TJIAIYH, anaHuH. OU3ndecKkue CBOMCTBAa aMUHOKHUCIIOT. XUMUYECKUE CBONCTBA aMUHOKHUCIIOT KaK
aM(}OTEepHBIX OPraHUYECKUX COCTMHCHHM, pEaKIHsl TOJUKOH IEHC AN, 00pa30BaHKE METTHTHOM
cBs3u. buonoruueckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.

Bbenku xak npupoaabie monuMepsl. [lepBrunas, BropuyHas U TpPEeTUYHAS CTPYKTypa OENKOB.
XvMHYEeCKUE CBOWCTBA OENKOB: THAPOIN3, ACHATYpallvsl, KaYeCTBEHHbBIE pEeaKIuK Ha OeJKU.



OKCHepUMEHTAIbHBIE METObl M3YYECHHs BEIIECTB M HUX MpEeBpallleHUuil: pPacTBOpPEHUE
0enKOB B BOJIE, JIeHATypalusi OETKOB MPU HAarpeBaHWU, I[BETHbIC pEaKkIMM Ha OENKHU, pelIeHue
OKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOJAEpKAIlUe OpPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHue OpraHMYeCcKUX COCTUHEHHI.

BbicokomosieKky IsipHbIe COeTUHEHHUS].

OCHOBHBIC TIOHSTUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUNK, CpeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpU3aIIHs U MOJIMKOHICHCAIIHSL.

[Tonumepubie Matepuansl. [Lnactmaccsl (MOMUATUIICH, TOTUIPONIIIEH, TOJMBUHUIXIIOPU,
HOJUCTHPOJ, TOTMMETHIMETaKpUIaT, TOIUKapOOHATHI, MOMUATUICHTEpedTaNIaT). Y TUIN3AHS U
nepepadboTKa IIacTUKa.

DOnacToMepbl: HaTypaldbHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIi,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIOTOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[TonuMmepsl ciennansHOTO Ha3HauUeHus (TeIoH, KeBIap, ANEKTPOIPOBOAIIIUE MOTUMEDPHI,
OuopaziaraeMble TOJUMEPHI).

DKcrepuMEeHTATbHBIE METO/Ibl M3YYEHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3aMu TMPHUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacC, Kay4yKOB, peIICHUE
SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOH).

PacuérHrble 3amaumn.

Haxoxnenne MonekysspHOi (GopMysIbl OpraHUYECKOTO COSTUHEHHS 10 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOISIIMX B €r0 COCTaB, HaXOXKJICHHE MOJIEKYISIPHOH (HOpMYJIBl OpraHWYECcKOTro
coeuHeHus 1o Macce (00BEMY) MPOTYKTOB CrOPaHHUs, 0 KOJTUYECTBY BellecTBa (Macce, 00bEMY)
OPOJAYKTOB PEAaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHMX CBOHCTB MIIHM CIIOCOOOB MOJYYCHHS,
OTIpeIeJIeHUE JIOJU BBIXO/Ia IPOIYKTA PEAKIIMH OT TEOPETHIECKH BO3MOXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzamus MexnpeaMeTHBIX CBA3€H MpH U3yueHUU opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
MOHSITHIA, IPUHATHIX B OTJICIBHBIX MPEJMETaX €CTECTBEHHO-HAYYIHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAyYHBbIE TOHATHA: SIBJICHHUE, HAay4dHBIH (hakT, TUMOTE3a, TEOPHs,
3aKOH, aHalIM3, CHUHTE3, KiaccuduKauus, HAOMOJIeHUE, U3MEPEHUE, DKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aTroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BeUIeCTBa, (PU3UUYECKUE BEITUYUHBI,
€/IMHULIBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIN3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUSA, OpoXeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YIJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hblie HCKOMaeMble, TOIUIUBO.

TexHONOTHsI: MHUIIEBIE MTPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO TTUTAHUS, MOIOIIHE CPENICTRA,
MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.
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OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3JIEeKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUYECKHE YPOBHH U TOAYPOBHH. ATOMHBIE
op6utanu. Knaccuduranus XUMUYECKUX IJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOHTANSIM. OJIEKTPOHHBIE KOH(PHUTypalud aTOMOB JIIEMEHTOB
MEPBOr0—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUU, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XUMHYEeCKuX dieMeHToB [I..
MengeneeBa. CBsA3p NEpUOAMYECKOTO 3akoHa M Ilepuonnueckoil cHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro sakona /[.J1. Menneneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJEHTHAs, MOHHAs, METaJUIMYEeCcKasl.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON CBSI3M: OOMEHHBIN U JOHOPHO-AKIETITOPHBIA. DHEPTUs H
JuHa cBs3U. [lonsipHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJEHTHOH cBsizu. KparHble
cBs3u. Bogopoanas cBsi3zb. MeXMONEKYISIPHbIE B3aUMOACHCTBUS.

BasnienTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpEe COEAUMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusAx. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMILIEKCOOOpa3oBarennb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coeauHeHuil. IloHsTHe O
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THIbl KPUCTAIUIMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIX cucteMax. MctuaHbie pacTBOpHL. [IpencTaBienne 0 KOJTOMIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPACTBOPOB: MaccoBas [0Jis BELIECTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIILEHHBIE  PacTBOPHI,
pacTBopuMocTb. Kpucramnoruaparst.

Knaccudukanuss 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB. TpHUBHANBHBIE HA3BAHMS
OTJIEIbHBIX NPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PeaKIMii B HEOPraHUIEeCKOW U OPraHMYeCKOi XUMHUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W TMPEBPALICHUS SHEPTUU MPU XHUMHUYECKHX
peakmusx. TermoBbie 2PPEeKThl XUMUYECKUX peakiuil. TepMOXUMHUYECKUE ypaBHEHUSI.

CKopocTh XUMHUYECKOM peaklu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. 'oMOreHHbIE
U reTeporeHHnle peakunu. Katanus u kataam3aropsl.

OOpaTtumbie 1 HeOOpaTUMBIE peakIii. XUMHUUecKoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO
paBHOBecHsl. DaKkTOPBI, BIMAIONIME HA IOJOKEHHE XUMHUYECKOIO PaBHOBECHS: TEMIIEpaTypa,
JIaBJICHUE W KOHIIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.

OnekTponauTnueckas aucconuanus. CunpHble W cladble  dNeKTponuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiun nonnoro ooMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKuciurenb u
BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHUS] M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U

BOCCTaHOBUTEIU. MeTon SJICKTPOHHOT'O Oananca. 3J'ICKTpOJ]PI3 pacTBOPOB U paCIIaBOB BEUICCTB.
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OKCIIEpUMEHTAIbHbIE METOABl HM3YYEHMS BEIIECTB W HUX MPEBPAIICHUI: pa3lIoKEeHUE
NEPOKCHJA BOJOpPOJAa B IPUCYTCTBUU KaTalIW3aTOPa, MOJEIHM KPUCTANIMYECKUX PELIETOK,
NOPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpenesieHHe CpeAbl pacTBOPOB C IMOMOUIBIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannyeckass xumusi.

ITonoxenune HemerawioB B Ilepuoandeckoil cucreMe XUMHUYECKHX 3ieMeHToB JI.I.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYEeCKHWEe CBOICTBA HEMETaJUIOB.
AJoTponust HEeMETaUIoB (Ha IpUMEpPe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopona. Ilonydyenue, Gpusnueckue U XMMHYECKHE CBOMCTBA: PEAKIMU C METAIAMH U
HEMETaJNIAMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ Mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHUYECKUe
cBoiicTBa. ['amoreHoBooOpoAbl. BakHelme KHUCIOPOACOIEpKAIIUE COEAVMHEHUS TaJIOT€HOB.
JlaGopaTopHbIe ¥ IPOMBIIIJICHHBIE CIIOCOOBI MTOTyYeHHS TaloreHoB. [[puMeHeHne rajJoreHoB U ux
COCIMHEHU.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUIEHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®u3nuecKkue 1 XMMUYECKHUE CBOMCTBA U PUMEHEHHUE KUCI0POo/1a U 030HA. OKCHJIBI U TEPOKCUIBL.

Cepa. HaxoxneHwe B NpUPOJE, CIIOCOOBI IMOJNYYCHUS, (U3MUSCKUEC W XHUMHUYECKUE
cBorictBa. CepoBonopon, cynbuasl. Oxkcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U e€
COEIMHEHUI.

Azor. HaxoxnaeHwe B Tpupoae, CIOCOOBI TONXy4eHHUs, (PU3MUECKHE W XUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbl. OKcuabl a3ora. A30THCTas U a30THAs KUCIOTHI M HMX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHue a3oTa M €ro coequHeHH. A30THbBIE
ynoOpeHusl.

®ochop. Haxoxkaenwe B mpUpoje, CIOCOOBI TMONydeHUs, QU3HUYSCKUE U XHUMHUYCCKUC
cBoiictBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
dochopa u ero coenunenuit. @ochopHsie yaoOpeHUs.

VYraepon, HaxoXaeHHe B IpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxkcun yraepoaa(Il), okcua
yraepona(IV), yronpHas kucinora u €€ coyid. AKTUBUPOBAHHBIN yroib, afgcopOius. DymnepeHs,
rpadeH, yriepoaHble HAaHOTpYOKu. [IpuMeHeHne MpoCcThIX BEIIECTB, 00pa30BaHHbBIX YIJIEPOJIOM,
Y €r0 COCIMHEHUN.

Kpemuuii. Haxoxzaenue B npupope, crnocoObl MoiydyeHus, (Gu3nueckue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coequHeHnil. CTEKIO0, €ro MoJIy4eHUE, BUABI CTEKIIA.

[Tonoxenue metamioB B [leproauueckoii cucteMe XUMHUYECKUX 31eMeHTOB. OcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J04eK aTOMOB MeTajuioB. O0ue ¢puznyeckue cBOWCTBAa METAJLIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIJIOB.

DIEKTPOXUMHUECKUH psijl HANpsDKeHUH MeTayuioB. O01ue crnocoObl MoMy4eHHsI METaIOB:
TUAPOMETAJUIYPrusi, MUPOMETAIUTYPrus, deKTpoMeTanyprus. [IoHsTHE 0 KOPPO3UU METAILIOB.
CrniocoOblI 3aIIUThI OT KOPPO3HH.

O6mas xapaktepuctuka metamuioB IA-rpynmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
snemMeHToB. Hatpuii u kanuil: monydenue, pu3snueckue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



O6mas xapakrepuctuka MetaioB I[A-rpynmer [lepuogndeckoil cucTeMbl XMMHUYECKUX
3JIEMEHTOB. MarHuii ¥ KajablMi: OJdy4YeHue, pru3nyeckre 1 XMuMUYeCKHUe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEHIECTB U X coeAnHEeHUM. JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHEHHUSI.

AnoMUHUIR: TIoNTydyeHue, GU3NYecKue U XMUMHUYECKHE CBOMCTBA, MPUMEHEHUE IMPOCTOro
BElIeCTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB mHoOouHblXx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nyeckue U1 XMMUYECKHE CBOWCTBA XpOMa U €ro coeauHeHui. OKCUIIbI U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U JUXpOMATbI, UX OKUCIUTEIbHBIE CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE XpoMma.

®u3nueckue MW XHWMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHUW. Baxueinmme
coenuaeHus: Mapranna(ll), mapranma(I1V), mapranma(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOMCTBA.

dusnuecKue 1 XUMUYECKHUE CBOMCTBA XKeJle3a M ero coeqnHeHui. OKCHIbl, THAPOKCUIIBI U
conu xene3a(ll) u xxeneza(Ill). [Tonyuenue u npuMeHeHHE kKeje3a U ero CIUIaBOB.

®u3nuecKkue U XMMUYECKHE CBOMCTBA MeaH U €€ coequHeHuid. [lonyuenue u npumMmeHeHue
MeIU U €€ COCITMHEHHM.

[{uak: mony4yeHue, GU3NISCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU M.

DKCrepuMEHTAIbHBIE METO/IbI H3yYEHHS BEILIECTB M UX MPEBpAIllEHUI: H3ydyeHHe 00pasiioB
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KHCIOPOJE, M3yYCHHE KOJUICKIIUU
«MeTalel ¥ CIUTaBbI», B3aUMOJCHCTBUE MIEIOYHBIX M IIETOYHO3EMENBHBIX METAJUIOB C BOJOU
(BO3MOYHO HCITIOJIb30BaHKE BUIEOMATEPHUATIOB), B3aUMO/ICHCTBUE IIMHKA U XKeJle3a C PaCTBOPaMHU
KHCJIOT W LIEJNOYeH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHMOHBI, KATUOH BOJOpPOAa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE TUAPOKCHIOB AIIOMUHUSA U IIMHKA C pAaCTBOPaMH KHCIIOT U
1iesoueH, peleHne SKCepruMEeHTalIbHbIX 3a1a4 1o TemaMm «[ anorensi», «Cepa 1 e€ coeqMHEHUS,
«A30T u Qochop U Ux coenuHeHUs», «MeTamlbl TJIABHBIX MOArPYyNI», «MeTamibl MoOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYUBOTO Pa3BUTHS deloBedecTBa. [IoHATHE O HaydHBIX
METO/aX MO3HAHUS U METOAOJOTUM HAYYHOTO HCclieoBaHus. HayuHble TPUHIUITBI OpraHU3aluu
XUMHYECKOTO MpOou3BoACTBA. [IpoMbINIIeHHBIE CTIOCOOBI MOMyYeHUsI BaKHEHIIINX BEIIeCTB (Ha
npUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOW KHUCIIOTHI, MeTaHoja). [IpomblluIeHHbIE CIOCOOBI
MOJIyYEHUS METaVIOB M CIUIAaBOB. XHMHYECKOE 3arpsi3HEHUE OKpYXKalolled cpeapl U ero
nocneAcTBus. Poib XuMun B o0ecrieueHUN SHEPTeTUIECKO OE30MacHOCTH.

XumHus M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuia ucnosib3oBaHUs
JIEKapCTBEHHBIX MpemapaToB. Poib XUMUN B pa3BUTHU MEIUITUHBI.

XuMHST TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEeBbIe J00aBKku. Ponbs xumun B obecriedueHun
MUILEBOM Oe30MacHOCTH.

Kocmernueckue u mapdroMmepHbie cpeactBa. beitoBas xumus. [IpaBunma OGezomacHOro
WCITOJI30BaHUS MPENapaToB OBITOBOW XUMUHU B TIOBCETHEBHON KU3HH.

XuMHS B CTPOUTETHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTepHaITbI (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKIIO, KepaMHuKa. MaTepuaisl s
aneKTpoHUKU. HanoTexHomoruu.



Pacuérnrle 3agayn.

Pacuérel: Macchl BemecTBa ik 00bEMa ra3oB 10 U3BECTHOMY KOJTMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OIHOTO W3 YYAacTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBa) MPOJYKTOB pPEaKIMH, €CIU OJHO U3 BEIIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKluu, €cld OJHO M3 BEILIECTB JaHO B BUJE pacTBOpa C
OonpeAeN€HHON MacCOBOM JOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOMM W MOJISIPHOU
KOHLIEHTpAllUM BEILECTBA B PAacTBOPE, JOJIA BbIXOAA IPOJAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MEXINpeaMETHBIX CBA3EH MPU U3yYEHUU OOIIEH U HEOPraHUYECKOH XMMHHU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHH,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX PEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TOHATHUA: SIBJICHHUE, HAy4YHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaju3, CHHTE3, KiIacCUUKAIMs, TEepPUOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHe,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®du3nka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, HPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYNa, YHEPreTHUYECKH YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICAIbHBIN Ta3, GU3NYECKUEe BEIMIUHBI, €TMHUIIBI H3MEPECHHUS,
CKOpOCTb, JHEpI'us, Macca.

buonorus: kierka, opraHusM, OJKocHcTema, Ouocdepa, MeTrabOIU3M, MakKpo- H
MUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOIbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIE MaTepUAIbI,
CEJIbCKOXO3SUCTBEHHOE IPOM3BOJCTBO, MHINEBas MPOMBINUIICHHOCTh, (apMaleBTu4yecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAaJIOB, 3JIEKTPOHHAS! IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



2IUVTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOI'PAMMLBI 110 XMMHMHM HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MPeIMETa « X UM Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIICICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHHME OOY4YarOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb U  CIOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMU W HOPMaMH TOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYIbTYPBhl; CIIOCOOHOCTh CTaBUTh ENIU U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE PE3y/bTaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTPaXKaroT CHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH 0OYUJAIOMIUXCs B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OIbITA MO3HABATEJIbHON U MPAKTHUECKON EATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHON ACATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

OCO3HaHMsI O0YYAIOLMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

NPEICTAaBICHUA O COIMUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATEIbHbIX 33124, BHINOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YB@KEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUYECKOTO MPUIIOKECHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJUTENbHBIX HAONIO0EHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;

UHTEpECa M TI03HABATEIbHBIX MOTHMBOB B TIOJNyYEHHH | TIOCIEAYIONIEM AaHaJHN3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOTO OBEJICHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAITUH, CBI3aHHBIC C XUMUYECKUMH SIBICHUSIMH, U IPHHAMATh
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPaJThbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapuINEH C MO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIEICTBUI MMOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEW 3J0pOBOro M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coOoIeHnsT TpaBmiI 0€30MmacHOTrO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBON JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUA TOCJICACTBUI W HEMPHUATHS BPEIHBIX NPHUBBIUCK (YHMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0o BoCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITCIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JICATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIIEC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3ysibTataM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBHUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusalnuyd cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOr0 BOCITUTAHUSA:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJILHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUA HEOOXOAMMOCTH WCIIOIB30BaHUS JTOCTHXKCHUM XUMUU JJIS PEIICHHUS BOIPOCOB
PalMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHUCTBUM, MPUHOCSIIIMX BPEI OKPYKarlled MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIIBHON MPAKTHKE, CTIOCOOHOCTH U YMEHUSI aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHUMaHUs CHeUU(PUKA XUMHUM KakK HayKd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
peIeHr TPOo0IeM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPABICHHOCTH M BAXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B pEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTIEITHOTO TPYJAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCITOJIb30BATh MOTYyYaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO MHpa M MPOUCXOIANIMX B HEM HM3MEHEHHI,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS TaHHBIX
C IEIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIJISI PELICHUS TPOOIIEM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKH3HCHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JINYHBIX cepax MpodecCHOHATBHOMN AeITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MG)KIII/ICIII/IHJII/IHapHI)IC
(MeXmpeIMeTHbIC) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBAaHUE, HAOTIOACHUE, U3MEPCHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JeACTBUS (mo3HaBaTesbHbIC, KOMMYHHUKATHBHBIE,
peryiasTHBHbBIC), oOecneunBarone (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJb30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHBIC,
MHUPOBO33PECHUYECCKHE 3HAHHMS W YHHBEpCaJbHbIC Yy4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
II0O3HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYHSITI/IBHI)IMI/I HeﬁCTBHHMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBbIe JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3MpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LN JEATEeIbHOCTH, 3aJlaBas HapameTpbl U KPUTEPUM UX AOCTUKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKHUX PEAKIIHA;

YCTaHABJIMBATb NPHUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTD JIOTHUYCCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)IG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, ()OPMYITUPOBATH BHIBOJBI U
3aKJIFOYEHUSI;

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPe0OPa30BbIBATh MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
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XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — MpU pEeleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUYECKHX 3aa4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUI.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLIUN;

dopMmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUSA, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENILHO C(hOpPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUECKOH HCCIIEN0BATEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH(OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOJAbI IpPU IOMCKE M OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ TUAJIOTa U/WIIA TUCKYCCHH,
BBICKA3bIBaTh UCH, POPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMENW PE3yJbTAaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMIPU  BBIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTHYECKOW pabOThl IO WCCIEIOBAHHIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpOeKTa, U (POpPMYITHPOBATH BBIBOJBI MO pPe3yibTaTaM IMPOBEIEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B XO€ 00CYXKICHUS U OOMEHAa MHCHHUSIMH.
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PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu M 3aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeyiaraéMplii aIrOpuTM JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3aJ1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI [0 XUMHUU Ha YriayOinEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduueckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MHTEPIpPETAlUU U
peoOpa30BaHNIO0 3HAHUM, BUJIbI JEATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HAaHUW B PA3IMYHBIX Y4YEOHBIX CUTYyallUsX, a TAaKK€ B peajbHBIX XU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yIbTaThl IPEICTABIEHBI 110 TOJaM
U3Y4EHUS.

10 KUIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAUEHUU OPIaHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00€CIIe€UeHUN YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA B PELLICHUU
po0JIeM SKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBO 0€301MacHOCTH, B Pa3BUTHH MEIULIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrHH, B 0OECIEUEHMH pPallMOHAIBHOTO
IPUPOONOIb30BaHUsA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpee;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO M IEKTPOHHAasi 000JI0UKa aToMa, S-, p-, d-aTOMHBIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3alusl aTOMHbBIX OpOUTasei,
WOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHUILATEIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHYECKas
CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBINA 00BbEM, YIIIEpOJHBIN CKEJET, (PyHKIIMOHAJIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreoMeTprYecKas, ONTHUYECKasi), H30MEpbl, FTOMOJIOTHYECKUI
pAl, TOMOJIOTH, YIVIEBOJOPOJABI, KHUCIOPOA- M a30TCOACPIKALIUE OPraHUYECKHE COCIHHEHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenaeneeBa, TeopHsi CTpOCHHs OpraHMYecKux BemiecTB A. M.
byrnepoBa, 3aKk0H COXpaHEHUS MacChl BELECTB, 3aKOH COXPAHECHM U IIPEBPALLCHNS DJHEPTUU IIPU
XUMHUYECKHX PEeaKlMsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XMMHUHU, MUPOBO33PEHUYECKHE
3HAHMS, JEXKAllue B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX SIBICHUM;
IIPEJICTABICHUS] O MEXAHU3MaxX XMMHUYECKUX DPEAKIMM, TEPMOJMHAMUYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTAX MX MPOTEKAHMS, O B3aUMHOM BIIMSIHUU aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJaX
(MHIyKTUBHBIA U Me30MepHbIN 3 dexTsl, opueHTanTsl I u Il pona); dpakronornueckre cBeeHUS
0 CBOMCTBax, COCTaBe, MOJTYYEHUH W O€30MIaCHOM HCIOJIb30BAHWU BAKHEUIIMX OPraHMYeCKHX
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BEIIECTB B OBITY M IPAKTUYECKON MAEATENbHOCTH 4YEJIOBEKa, OOIMMX HayyHbIX MPHHLUIAX
XUMHUYECKOT0 IIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOIIA, TIEpepabOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTepHbIE MPU3HAKH MMOHATHIA, yCTAaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IIPU ONMCAHUM COCTABa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh YPABHEHUS XUMHUECKUX PEAKLUI U PaCKPbIBATh UX CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca 3TUX PeaKIyid,
peakuii HOHHOTO 0OMEHa MYTEM COCTaBJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BEUIECTB M WUIIOCTPALUU HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEAeIEHHOMY KIIACCy/TPYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoil HomeHkinarype (IUPAC) u npuBoauTh TpUBHAJIbHbIE HAa3BaHUS
JUIs OTAENbHBIX IPEICTaBUTENEH OPraHMUECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJIYOJl, TIIULIEPHH,
ATHJICHIJIUKOJIb, (EHO, (POpMAIIBIETH I, alleTaIbJIET U], allETOH, MypaBbUHAs KUCIIOTa, YKCYCHAs
KHCJIOTa, CTEAPHHOBAS, OJICMHOBAs, MAJbMUTHHOBAs KHCIOTHI, TJIHIHMH, ajaHWH, MajbTO3a,
bpyKTO3a, aHUIIMH, AUBUHNI, U30MPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

C(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOJHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKECHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTPOEHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YIJIEBOJOPOJIOB,
CIHMPTOB, albJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEIIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAYy HHMH YPaBHEHHSMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJaTh Ha KOHKPETHBIX MpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHUKH YIJIEBOJAOPOAHOTO ChIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHUE
MPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHWUH O eCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMM, MOJICIMPOBAHUM, DSKCIIEPUMEHTE (peaJlbHOM H
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUSI ~MPUMEHSATh OCHOBHBIE  ONEpAIliil  MBICITUTEIHHON
NEeSITeTPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHWe, CHUCTEMaTH3alHiO0, BBISBICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — IS U3yUYEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TOHATUSAMHU U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il 0Oojiee OCO3HAHHOTO
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MOHMMAHHS CYIIHOCTH MaTEpUAIbHOIO €AWHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUSA II0
OpPraHUYeCcKON XUMHHU 11 OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

C(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmysiaM U
YPaBHEHMSIM XUMHUYECKUX pEeaKLUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPHU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacyéThl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH: IPOTHO3MPOBATH, aHAIW3UPOBATh U OLEHUBATH C MO3MLUHI
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOM JAEATEIBHOCTH
YeJI0OBEKa, CBSI3aHHOW C IepepadOTKOM BEIECTB, WCIIOJIb30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
IPUHATHS TPAMOTHBIX PEIIEHU MPo6ieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTh XUMHUYECKUH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJI€BOIOPOAOB PA3IUYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPTraHUYECKUX BELIECTB, PEIICHNE
9KCHEPUMEHTAJIbHBIX 33/1a4 10 PaclO3HABAaHUIO OPIraHUYECKUX BEIIECTB) C COOII0IEHUEM TPaBUII
6e3omacHoro oOpallleHHs C BelecTBaMU U J1JaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
[eNlb  HMCCIENOBAHUsA, TMPEACTABIATh B Pa3NUYHONM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro/1aTh MpaBHUiIa HKOJOTHYECKU IIeJIeCO00pa3HOro IMOBEJIEHHUs B OBITY U TPYJOBOMH
JESTEIbHOCTH B IEJIAX COXPAaHEHUS CBOErO 37I0pOBbS, OKPYXAloUled HpUPOAHON cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOI'O AECWCTBHUS HA JKUBBIE OPraHU3MBbl ONPEICIIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMblci nokazaress [1/1K;

AHIN3UPOBATh  L€IE€COO0PA3HOCTh  NPUMEHEHHMS]  OPraHMYeCKHUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHBI IMMOMCK XMMHUYECKOH
UHPOpPMALlMU B Pa3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U HCIO0JIb30BATh B COOTBETCTBUM C MOCTABJIEHHON yueOHOM
3a1a4en.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckass XUMHUsD) OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHNUN: O MaTEPHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUH IPUPOJIBI, O MECTE M 3HAUEHUU XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK
U e€ poau B 00ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUH NPOOJIEM 3KOJOTHUYECKOM,
HHEPreTHUeCKO U THIIEeBOM O€30MacHOCTH, B pPa3BUTUHU MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HSHEprud, B  OOECNEYeHHH  palMOHAJIHHOTO
IPUPOIONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEl KYIbTYphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPUPOTHON CpPee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, MEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aTomMHBIE OpOHMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpHIU3aIus
aTOMHBIX OpOWTasel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJICHTHAs, HWOHHAs, MeTaJsIM4yecKas, BOJOpOJHas),
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KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKLUs, PacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,
JJIEKTPOJIUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALIMM, BOJOPOAHBIM  IIOKAa3arTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM A(PPEKT XMMUUYECKON pEaKIiH, CKOPOCTh XUMHUYECKON
peakuMy, XHMHUYECKOE DPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUs IJIEKTPOJUTHUYECKOU
Jucconuanuy, nepuoaudeckuii 3akon [[.M. MenzneneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U NPEBPALCHUS HYHEPIUM IIPU XUMHUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIME B OCHOBE IIOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE IPEACTABIICHUS O CTPOCHUH BELIECTBA HA ATOMHOM, MOHHO-
MOJIEKYJIIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSX; NPEICTABICHUS O MEXAHU3MaxX XUMHUYECKHX
peakuuii, TEPMOAUHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O
XMMHUYECKOM PABHOBECHH, PACTBOpAX U JUCIEPCHBIX cHcTeMax; (DaKTOJOrMYeCKUue CBEIEHUsS O
CBOWCTBaX, COCTaBE, MOJIyYEHUH U 0€30M1aCHOM HCIOJb30BAHUU BAKHEMIIMX HEOPraHUYECKUX
BEIIECTB B OBITY M NPAKTUYECKON JAEATEIILHOCTH YEIOBEKa, OOIIMX HAYYHBIX HPUHIUIAX
XUMHYECKOTO TPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOILUE IMOHATHS IIPU ONKMCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBICHUS
dopMyn1 BeIIECTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHMSIX, BHJI XUMUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METajlInyecKas,
BOJIOPOJIHAS ), TUIT KPUCTAININYECKOM PeIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBSCHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KJIaCCU(PULUPOBATh: HEOPraHMUYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHUYECKHE PEaKIMH 0 Pa3TUYHBIM IMpH3HAKaM (YMCIY U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIpYrHe); CaMOCTOSTENbHO BBIOMpPAaTh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKALIMHN N3YYaeMbIX BELIECTB U XUMHUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. W.
MengeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTe€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKHUX DJJIEMEHTOB IEpBOro—4erBéproro mnepuonos llepuommueckonn cucremsr .M.
MenneneeBa, UCOAB3Yys MOHATHS «IHEPrEeTUYECKHE YPOBHHY, «IHEPIETHUECKHE IOTYPOBHN,
«s-, p-, d-aTOMHBIE OpOUTANINY», KOCHOBHOE M BO30YKIEHHOE YIHEPIe€TUYECKHE COCTOSIHHS aTOMaY;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M X COEIMHEHUH 110
nepuonaM u rpymmnam Ilepuoguueckoit cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHE CBONCTBA
BEILECTB PA3JIMYHBIX KIACCOB, IOATBEPXKAATh CYLIECTBOBAHUE TI'E€HETUYECKOM CBSA3H MEXKIY
HEOPraHWYECKMMM BEILECTBAMU C IIOMOILBI0 YPAaBHEHHMHM COOTBETCTBYIOLIUX XUMHUYECKHUX
peaKiui;
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Cc(OPMHPOBAHHOCTb YMEHHS PACKpPbIBaTh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPEICTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX peakIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
THJPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMYECKUX XapaKTEpPUCTHUK, XapaKTep H3MEHEHUs CKOpOCTU
XMMHUYECKON PEeaKLMU B 3aBUCUMOCTH OT Pa3IUYHBIX (PAaKTOPOB, a TAKXKe XapaKTep CMELICHUs
XMMHUYECKOI'0 paBHOBECHUS I10]] BIMSHUEM BHEIIHUX Bo3aecTBuil (mpunuun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKaIIUe B OCHOBE
IPOMBIIUIEHHOTO TIOJYYEHUs] CEpPHOM KHUCIIOThl, aMMHaKa, OOILIME Hay4HbIE IPUHIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEILECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3PE€HHUS] COOTHOLIEHUS PUCK-I10J1b3a;

c(hOpMUPOBAHHOCTH BJIAQJICHUS CUCTEMOW 3HAHUI O METO/aX HAyYHOTO MO3HAHUS SIBJICHUN
PUPO/Ibl — HAOIIOIEHNE, U3MEPEHNUE, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBIH ),
UCMOJNb3YyEeMbIX B  €CTECTBEHHBIX HayKaX, YMEHMS NpPUMEHSITh O3TU 3HAHUA IIpU
SKCHEPUMEHTAJIbHOM HCCICIOBAaHMM BELIECTB M JJI OOBSCHEHHUS XUMMYECKUX SIBICHHH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH JEATEIbHOCTH YEJI0OBEKA U B IOBCEAHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
HOHUMAaHMs MaTepUaIbHOTO €IMHCTBA MUDA;

c(OpMUPOBAHHOCTh YMEHHUS IPOBOJUTH PACUETHI: C UCIIOJIB30BAHUEM IIOHATUN «MaccOBast
JI0JI51 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALMsI»; MacChl BELIeCTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe UM OOBEMY OJHOIO M3 YYaCTBYIOLIMX B pEaKLUU
BEIIECTB; TEIIOBOro 3(hpexra peakiuu; 3Ha4eHUs BOJOPOAHOIO [TOKa3aTels pacTBOPOB KUCIOT U
IIeJIouel € M3BECTHOM CTENeHbI0 Juccoluanuu; macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENeIEHHOMN
MaccoBOM J10y1el paCTBOPEHHOTO BEIIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); TOIH BBIX0/1a
IPOAYKTa peakinu; 0ObEMHBIX OTHOLLICHUN T'a30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIHUSAHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuu, pelieHne
AKCIIEPUMEHTAJIbHBIX 3a/a4 1no TeMaMm «Mertamib» U «HemeTtamasl») ¢ coOmoeHneM IpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTOpHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNb MCCIEOBaHUsA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSIMU TIO
BBITOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, YKOJIOTHUYECKH 1IeTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JESATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3JI0POBbS, OKpYXKarolen
NPUPOJHON cpeabl M JOCTHXKEHHs €€ YCTOMYMBOrO pa3BUTHs, OCO3HAaBaThb OMNACHOCTh
TOKCHYECKOr0 JEeHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEACNEHHBIX HEOPraHMYECKHUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYLIECTBIATH IeJICHANPAaBICHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX MCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
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MaccoBoil umH(popmanuu, MHTEepHET M Apyrue), KpUTHYECKH AaHAIN3UPOBATH XUMHUYECKYIO
uHpopMalrio, epepadarbiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a1a4€H.
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3. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOECHUS OPraHUYECKUX COeUHEHU A. M 8 1 bubmmorexa [OK
' p P & T https://m.edsoo.ru/7f41a636
byrneposa
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasbl
71 IIpenenbHble yrieBOogOpOABI — AJKAHBI, 5 bubmmnoreka HOK
' LIMKJIOAJIKAaHbI https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yrieBogopoOIbl: aIKEeHbI, 14 | bu6mmoreka IIOK
' AJIKAIMCHBI, AJIKUHBI https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
2.3 ApomaTHiecKue yriaeBoaopoabl (apeHbl 8
P YIIEBOIOPOLbI (peHE) https://m.edsoo.ru/7f41a636
h4 [IpupoIHbIE MCTOYHUKH YIJIEBOIOPOIOB H MX 4 brbmotexa LIOK
. nepepaboTka https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2.5 I'ajloreHNpoN3BOIHBIC YIIIEBONOPOIOB 4 1 https://m.edsoo.ru/7f41a636
Hroro no paszneny 35

Pasznea 3. Kuciiopoacoaepsxamye opranHuyecKkue coe{uHeHus
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bu6nmoreka [IOK

3.1 Cruprel. Oenon 11 https://m.edsoo.ru/7f41a636
KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1 bu6nmoreka [IOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/7f41a636
a¢upsl. XKupbl
bu6nmmoreka [IOK
3.3 Y TIeBOAE! ? https://m.edsoo.ru/7f41a636
Wroro no pazaeny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 Bubmiorexa OK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 12
Pasznea S. BbicokoMoJieKy/JISIpHbIE COeINHECHUS
5.1 BricokoMoneKynsIpHBIE COeTUHCHUS 6 bubnuorexa [IOK
’ yIAp A https://m.edsoo.ru/7f41a636
Hroro no paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepnoanueckuii 3aKoH bubnmnoreka [JOK
1.1 u [lepuoauueckas cucteMa XUMHYECKUX 24 1 https://m.edsoo.ru/7f41a636
anemenToB /I. 1. Menaeneera
) Crpoenue BemecTBa. MHOroo6pasue ’3 | bubnmorexa [IOK
. BEIECTB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.3 XUMHUYECKUE PeaKUU 26 1 3
peaxt https://m.edsoo.ru/7f41a636
Hroro no paszneny 73
Pa3nea 2. Heopranun4yeckasi Xumust
bu6nmoreka [JOK
2.1 Hewmerasisr 38 1 3 https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
2.2 Meranet 39 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 77
Paznen 3. Xumus v :Ku3Hb
31 MeTobl TO3HAHKS B XUMHH. XUMUS U 20 1 bubnmoreka [JOK
' )KH3HB https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
[Ipenmet 1 3HaUE€HHE OPraHUYECKON XMMUU, https://lesson.academy-

1 MPEACTABICHUE O MHOTOOOpa3uu OpraHuIECKUX 1 content.myschool.edu.ru/lesson/258ddc06-
COEIMHEHU I ec23-473c-b3d7-ed82fcaddd02
DIEKTPOHHOE CTPOEHUE aTOMa yriiepoJia https://lesson.academy-

2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 content.myschool.edu.ru/lesson/258ddc06-
BanenTHsle BO3MOXHOCTH aToMa yriepozaa ec23-473c-b3d7-ed82fcaddd02
XnMuyeckas CBI3b B OPraHU4YCCKUX https://lesson.academy-

3 coeTMHEHMIX. MexaHu3Mbl 00pa30BaHMs 1 content.myschool.edu.ru/lesson/726ee099-
KOBAJICHTHOH CBSA3H, CIIOCOOBI pa3pbIBa CBs3eil €129-410f-b8be-b4cb589%aead|

4 Teopust CTpoOeHU OPraHUYECKUX COCTUHEHNI |
A. M. bytneposa
Buael uzomepun: CTpykTypHas, https://lesson.academy-

5 IIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((HEKTHI B 1 content.myschool.edu.ru/lesson/258ddc06-
MOJIEKYJIaX OPraHUYECKUX COCIUHEHUI ec23-473c-b3d7-ed82fcaddd02
HpelICTaBJ'IeHI/Ie 0 KJ'IaCCI/I(i)I/IKaHI/H/I 51 https://lesson.academy-

6 cucremarnyeckas HomeHnkiarypa (IUPAC) 1 content.myschool.edu.ru/lesson/726ee099-
OpraHUY€eCKUX BEIIECTB ela9-410f-b8be-b4cb589aeadl

7 Knaccudukamnms peakiuii B opraHu4ecKoi 1
XUMHH

. https://lesson.academy-
CucremaTu3aius 1 0000IIeHNE 3HAHUH TI0

8 K 6 1 1 content.myschool.edu.ru/lesson/726ee099-

TENE. ROHTPOIRHAT pabota e129-410f-b8be-bdcb389acad 1

24




AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dbopMyIia, HOMEHKIIaTypa U H30MEpus,

https://lesson.academy-

"IlosrydeHne aTUIIEHA U U3YyYEHHE €r0 CBOMCTB"

9 content.myschool.edu.ru/lesson/258ddc06-
3JIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE c23-4730-b3d7-ed82fcaddd02
MOJIEKYJI

10 dusnueckre U XUMHUYECKUE CBOMCTBA aJIKAHOB

1 Haxoxnenne ankano B npupoje. Crioco0bt
MOJYYECHUS U IPUMEHEHUE AJIKAHOB
[uknoankanel: oomiast popmyna,

HOMEHKJIATypa U U30MEPHUsL, 0COOEHHOCTH https://lesson.academy-

12 yp pHA, B 5 content.myschool.edu.ru/lesson/96419271-
CTPOECHUS U XUMHUYECKUX CBOMCTB, CIIOCOOBI bbe8-44b9-b3ea-8 1a2beT5c4Ta
MOJIyYECHUS U IPUMEHEHNE
Pemenue pacu€THbIX 3a/1a4 Ha ONIpE/ICIICHUE
MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BEIIECTBA 10 MAaCCOBBIM JOJISIM aTOMOB https://lesson.academy-

13 = A content.myschool.edu.ru/lesson/726ee099-
DJIEMEHTOB, BXOJISIINX B €r0 COCTAaB. ) e129-410f-b8be-bdch389acad |
CucreMmaTuzamus 1 0000IeHNEe 3HAHNUI 110
TEME.

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
dhopmyna, HOMEHKIATYypa, JJIEKTPOHHOE U https://lesson.academy-

14 pMYy-Ia, ypa, p content.myschool.edu.ru/lesson/96419271-
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL. bbe8-44b9-b3ea-81a2beT5cdTa
CTpyKTypHasi U HUC-TPAHC-U30MEPHUS ATIKEHOB

15 dusnueckre U XUMHUUECKUE CBOMCTBA aJIKCHOB.

[IpaBuno MapkoBHUKOBA
https://lesson.academy-

16 CriocoObI TOTy4eHUsT ¥ TPUMEHEHNE ATKEHOB content.myschool.edu.ru/lesson/258ddc06-

ec23-473¢c-b3d7-ed82fcaddd02

17 [TpakTuyeckas pabora Ne 1 o Teme
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Pemenne paC‘IéTHBIX 3a1a4 Ha OoIpCaAcICHUC

https://lesson.academy-

18 MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO content.myschool.edu.ru/lesson/9641927f-
BEILIECTBA bbc8-44b9-b3ea-81a2be75¢c47a
AJIKaJIMEHbI: CONPSIKEHHBIC, U30JIMPOBAHHBIC, https://lesson.academy-

19 KyMynupoBaHHble. OcCOOEHHOCTH 3JEKTPOHHOTO content.myschool.edu.ru/lesson/726ee099-
CTPOEHUS ela9-410f-b8be-b4cb589aeadl

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

)1 CriocoObl 1osTyuyeHus: ¥ IPUMEHEHUE
aJKaJucHOB
AJKMHBI: TOMOJIOTUYECKHUM PsiJl, o01Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE U hitps://lesson.academny-

22 pMYIa, ypa, p content.myschool.edu.ru/lesson/726ee099-
HpOCTpaHCTBeHH?e CTPOCHHE MOJIEKYI, 129-410f-bSbe-bdcb589acad |
¢busnveckne CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aIKHHOB

https://lesson.academy-

24 KauecTBeHHBIE pEaKIIMM HAa TPOHHYIO CBSI3b content.myschool.edu.ru/lesson/9641927f-

bbc8-44b9-b3ea-81a2be75¢c47a

25 CriocoObl MosTy4eHus U NPUMEHEHUE aJIKUHOB
Pemenne 3amad: pacu€Thl 110 ypaBHESHHUIO hitps://lesson.academny-

26 o P P content.myschool.edu.ru/lesson/258ddc06-
XHMITHECKON peakiit ec23-473c-b3d7-ed82fcaddd02

7 Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
TEME
ApeHbI: TOMOJIOTHUECKUHN PsijI, o01Ias
dbopMyIa, HOMEHKIATypa. DIEKTPOHHOE U hitps://lesson.academy-

28 pMY-Ia, ypa. p content.myschool.edu.ru/lesson/726ee099-

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OeH30I1a
U TOJyoJ1a, uX (hu3nuecKkue cBoiicTBa

el1a9-410f-b8be-b4cb589aeadl
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XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLINH

29
3aMeIleHUs
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI https://lesson.academy-

30 MPUCOEAVUHEHUS, OKUCIIEHHUE TOMOJIOTOB content.myschool.edu.ru/lesson/96419271-
OeH3omna bbc8-44b9-b3ea-81a2be75¢c47a

31 Oco0eHHOCTH XUMHYECKHUX CBOMCTB CTUPOJIA
Penrenne paC‘IéTHBIX 3a71a4 Ha OIIpeacICHUE https://lesson.academy-

32 MOJIEKYJIIPHOH (hOPMYJIBI OPraHUYECKOTO content.myschool.edu.ru/lesson/726ee099-
BEIIIECTBA e1a9-410f-b8be-b4cb589aeadl

33 CriocoOsl MoTyueHus: ¥ MPUMEHEHUE apeHOB
['eneTnueckas CBsI3b MEXKY pa3InYHBIMU bps:/ilesson.avademy-

34 content.myschool.edu.ru/lesson/258ddc06-
[IACCAMH YITIEBOIOPONIOB ec23-473¢-b3d7-ed82fcaddd02
Pacuétel mo ypaBHEHUSIM XUMUYECKUX

35 peakiuii. Cuctemarusanus 1 06001IeHNE
3HAaHUMU 110 TeME

https://lesson.academy-

36 [Ipuponnsiii ra3. [lonyTHble HEQTAHBIE ra3bl content.myschool.edu.ru/lesson/726ee099-

ela9-410f-b8be-b4cb589aeadl

37 KameHHbIi1 yroaps 1 IpoIyKThl €T0
nepepadoTKu
Hedtb u ciocoOb1 €€ nepepaboTKu. hitps:/lesson.academy-

38 content.myschool.edu.ru/lesson/9641927f-
[Ipumenenne mpoyKToB nepepadboTku HedhTH bbe8-44b9-b3ea-8 1a2beT5cdTa
['eneTndeckas CBSI3b MEXKy pa3INUHBIMU hilpsfilesson.acadang -

39 content.myschool.edu.ru/lesson/726ee099-

Kj1acCaMH yrijii€eBoaopo10B

el1a9-410f-b8be-b4cb589aeadl
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FaJ'IOl"eHOHpOI/IBBOI[HI)IC YIrJiI€BOAOPOAOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIIUU 3aMEILICHUS
rajoreHa
JelicTBue 1mienoyveil Ha raJIoreHIPOU3BOIHBIE. https://lesson.academy-

41 BsauMomelicTBuEe TUTaIOreHaJIKaHOB C content.myschool.edu.ru/lesson/726ee099-
MarivueM U IMHKOM ela9-410f-b8be-b4cb589aeadl

. https://lesson.academy-
Cucremaru3anus U 0000IICHUE 3HAHUM 10

42 wy | content.myschool.edu.ru/lesson/9641927f-
PASACIY =¥ TICBOAOPOA bbc8-44b9-b3ea-81a2be75c47a

43 KontponbHas paboTa mo teme
"YraeBogopoib"

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psiJi, o01Iast popmyna https://lesson.academy-

44 ’ i, content.myschool.edu.ru/lesson/258ddc06-
CTPOEHUE MOJIEKYII, U30MEPHS, H01:46HKJ1aTypa, cc23-4730-b3dT-cd82feadddo?
knaccudukanus, Gpu3niecKue CBOMcTBa
XuMHYECKHE CBONCTBA MPEICTbHBIX https://lesson.academy-

45 P content.myschool.edu.ru/lesson/726ee099-
OAHOATOMIBIX CITHPTOR e1a9-410f-b8be-bdcb389acad1

46 CrniocoOsl MosTyueHus: U IpUMEHEHUE
OJIHOATOMHBIX CITIUPTOB
[IpocTteie a¢upel: HOMEHKIATYpa U H30MEPHS, https://lesson.academy-

47 0COOEHHOCTH (U3UYECKUX U XUMHUYECKHUX content.myschool.edu.ru/lesson/9641927f-
CBOMCTB bbc8-44b9-b3ea-81a2be75c47a
MHOroaToMHbIE CIIUPTHIL: ITUIICHIIIUKOJIb U https://lesson.academy-

48 TIIMLEPHH, UX (pU3NYecKre U XUMHUYECKHe content.myschool.edu.ru/lesson/258ddc06-
CBOMCTBa ec23-473c-b3d7-ed82fcaddd02

49 CriocoOblI MoNTyueHus: U IPUMEHEHUE

MHOT'0aTOMHBIX CITUPTOB
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@DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE

https://lesson.academy-

50 . T content.myschool.edu.ru/lesson/726ee099-
cofictea. Tokemnocts gerona e1a9-410f-b8be-b4cb58%acadl

51 XuMuueckue cBoiicTBa (heHola

https://lesson.academy-
52 CriocoObl TToTy4eHus1 ¥ IpuMeHeHue GeHona content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75¢c47a
[IpakTuueckas padborta Ne 2. Pemenue

53 SKCIIEPUMEHTAIBbHBIX 3a7a4 110 TeMe "CiupThl U
benonsr"

54 CucremMaruzanys 1 00001IeHEe 3SHAHUH 110
TEME
AJIbIETHU]IBI U KETOHBI: JIEKTPOHHOE CTPOCHUE
KapOOHMJIBHOM I'PYHIIBL;, TOMOJIOTHYECKHE https://lesson.academy-

55 P 5 YT, content.myschool.edu.ru/lesson/258ddc06-
PAztbl, 00wmas Gopmysa, usomepus u ec23-473¢-b3d7-ed82fcaddd02
HOMEHKJIaTypa

https://lesson.academy-
content.myschool.edu.ru/lesson/96419271-
AnbJeruipl ¥ KETOHbI: (PU3NYECKUE CBONCTBA; bbc8-44b9-b3ea-

56

peaKkuuy Npucoe MHEHUs 81a2be75c47ahttps://lesson.academy-
content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75¢c47a

57 Peakunu okuciIeHHs M KQUECTBEHHbBIEC PEAKIIUN
aJIbACTUIOB M KETOHOB

https://lesson.academy-

58 CriocoOblI MoTy4eHus aIbJIETHI0OB U KETOHOB content.myschool.edu.ru/lesson/726e¢099-

e1a9-410f-b8be-b4cb589aead|

59 OIHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE

KHUCJIOTHI, O0COOCHHOCTH CTPOCHUSA UX MOJICKYJI
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N3omepust 1 HOMEHKIaTypa KapOOHOBBIX

https://lesson.academy-

60 . content.myschool.edu.ru/lesson/726ee099-
KHCJIOT, MX (pr3ndecKue CBONWCTBA e129-410f-b8be-bdch389acad |

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
Oco0EeHHOCTH CBONMCTB MYPaBbUHON KHUCIIOTHI https://lesson.academy-

62 M 5 5 P ' content.myschool.edu.ru/lesson/726ee099-

HOTOODPASHE RAPDOHOBKIX KHOIOT e1a9-410f-b8be-b4cb58%acadl
OCOOEHHOCTH CBOWCTB: HEMIPEICIbHBIX H
apoOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX https://lesson.academy-

63 P 5 P ’ - p ’ content.myschool.edu.ru/lesson/258ddc06-
TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu c23-4730-b3d7-ed82fcaddd02
BBICIINX KapOOHOBBIX KHCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT
CrocoOsI ITOTYyYEHUS U IIPUMEHEHNE https://lesson.academy-

65 5 yi p content.myschool.edu.ru/lesson/726ec099-
KapOOHOBBIX KHCIOT e1a9-410f-b8be-b4cb589aead
CrnosxxHble 3(UPBI: TOMOJIOTUYECKUHN PSJT https://lesson.academy-

66 5 Ppl: P, content.myschool.edu.ru/lesson/726e€099-
oOrmrast popmyna, U3oMepHusi 1 HOMEHKIIATypa e129-410f-b8be-bdch589acad |

https://lesson.academy-

67 dusnueckue U XMMUYECKHe CBOICTBA F3(UPOB content.myschool.edu.ru/lesson/726ee099-

el1a9-410f-b8be-b4cb589aeadl
Pemenue pacu€THBIX 3a7a4: 110 YpaBHEHHUIO
XUMHUYECKON PEeaKIU, Ha OIIPEAEIICHUE https://lesson.academy-

68 I?, ’ et content.myschool.edu.ru/lesson/258ddc06-
MOJICKYJISIPHOHM (hOPMYJITBI OPTaHHYECKOTO c23-4730-b3d7-ed82fcaddd02
BEIEeCTBa
[IpakTuueckas padbora Ne 3. Pemenue

69 AKCIEPUMEHTAIBHBIX 33724 M0 TEME

"Kap6onoBsie kucinotbl. CiaoxxHbie d3uph"
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XKupsl: ctpoenue, Gpusnueckre U XUMUYECKUE

https://lesson.academy-

70 N content.myschool.edu.ru/lesson/9641927f-
CBOHCTBA (THApPOH3) bbc8-44b9-b3ea-81a2be75c47a
Oco0eHHOCTH CBOMCTB KUPOB, COJEPIKAIIIX https://lesson.academy-

71 OCTaTKU HENPEAEIbHBIX JKUPHBIX KUCIIOT. content.myschool.edu.ru/lesson/726ee099-
ZKupsl B ipupone ela9-410f-b8be-b4cb589aeadl
MpLuTa KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, https://lesson.academy-

72 nx Moromee aercreue. [loasarue o content.myschool.edu.ru/lesson/726ee099-
CHHTETHYECKUX MOtoIuX cpeactBax (CMC) ela9-410f-b8be-b4cb589acadl
['enernueckas cBsA3b yrieBOJLOPOAOB U hutps://lesson.acadamy-

73 content.myschool.edu.ru/lesson/258ddc06-
KHUCJIOPOACOAEPKAIIUX OPraHUYECKUX BEILECTB ec23-473¢-b3d7-ed82fcaddd02

https://lesson.academy-

74 Pacuétel o ypaBHEHUSIM XUMUYECKUX PEAKIUN content.myschool.edu.ru/lesson/9641927f-

bbc8-44b9-b3ea-81a2be75c47a

75 CucremaTu3anus 1 000011IeHHE 3HAHUN 11O
Teme
OO1as xapakTepuCcTUKa YTIEBOIOB U https://lesson.academy-

76 KiaccuuKalus yrieBoaoB (MOHO-, 1U- U content.myschool.edu.ru/lesson/726ee099-
MoJIMCaxapu/bl) e1a9-410f-b8be-b4cb589acadl

77 Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HAaXO0X/JEHUE B IPUPOJIE
[IpumeHeHue riaoKo3bl, €€ 3HaYEHUE B hitps:/lesson.academy-

78 content.myschool.edu.ru/lesson/96419271-
HUSHEISHTCIRHOCTH Opratusa bbc8-44b9-b3ea-81a2be75¢47a
Jlucaxapupl: caxapo3a, MaJbTO3a U JIAKTO34. https://lesson.academy-

79 HaxoxeHue B mpupoie ¥ NIpuMeHeHue content.myschool.edu.ru/lesson/726ee099-

JcaxapuioB

el1a9-410f-b8be-b4cb589aeadl
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[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,

https://lesson.academy-

80 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, content.myschool.edu.ru/lesson/258ddc06-
[IPUMEHEHUE ec23-473c-b3d7-ed82fcaddd02

81 [TonsiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX
Pemienue pacueTHbIX 3a/1a4 Ha ONIPEACIICHUE https://lesson.academy-

82 JIOJIX BBIXOJA MPOJYKTA PEAKIIUHA OT content.myschool.edu.ru/lesson/258ddc06-
TEOPETUYECKU BO3MOXKHOTO ec23-473c-b3d7-ed82fcaddd02
CucremaTu3anus 1 0000I1IeHHe 3HAHUH TTO bps:/ilesson.avademy-

83 content.myschool.edu.ru/lesson/726ee099-
pasAey ¢129-410f-b8be-b4cb589acad |
KonTponbhas padota no teme

84 "Kucnopoacoaepkaiiue opraHu4ecKre
coequHeHus"

AMMHBIL: KJTacCCU(PUKALIHS, CTPOCHUE MOJIEKYT, https://lesson.academy-

85 oOuiast popmysa, U30MepHsi, HOMEHKJIATypa u content.myschool.edu.ru/lesson/726ee099-
(u3nvecKue CBONCTBA el1a9-410f-b8be-b4cb589aead

https://lesson.academy-

86 XuMHUYecKre CBOMCTBA alu(paTHIeCKUX aMUHOB content.myschool.edu.ru/lesson/726e¢099-

ela9-410f-b8be-b4cb589aeadl
AHWINH: CTpPOCHUE aHUIINHA, OCOOEHHOCTH hitps:/lesson.academy-

87 - ¢TP . ’ content.myschool.edu.ru/lesson/726ee099-
RUNITHCCICX CROTCTE atfiimha e1a9-410f-b8be-b4cb589acad

28 CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
anupaTHIECKUX aMUHOB
AMMWHOKHUCIIOTBI: HOMEHKJIATypa U U30MEepusl, https://lesson.academy-

89 ¢usnueckue cBoiictBa. OTAeNbHbIE content.myschool.edu.ru/lesson/726ee099-

MMpEACTABUTCIIN O-aMUHOKHCIIOT

e1a9-410f-b8be-b4cb589aeadl
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XUMU4JecKre CBOMCTBA AMHWHOKMHCJIOT, UX

https://lesson.academy-

90 OHOJIOTHYECKOE 3HAUYEHNE aMUHOKHCIIOT. content.myschool.edu.ru/lesson/258ddc06-
CuHTe3 U TUIPOJINU3 MENTHI0B ec23-473c-b3d7-ed82fcaddd02
Bbenkn kak npupoaHble HOIUMEPLL, CTPYKTYPEI hitps://lesson.academy-

91 6 pHp Pbl; CIPYKTYP content.myschool.edu.ru/lesson/96419271-

CIIKOB bbc8-44b9-b3ea-81a2be75¢47a

92 XUMHUYECKHAE CBOMCTBA OEJIKOB
A30TCoAEpKALINE TETEPOLIMKINYECKUE https://lesson.academy-

93 coeauHeHus. HyKienHOBBIE KUCIIOTHIL: COCTAB, content.myschool.edu.ru/lesson/258ddc06-
CTpOeHHE U OMOJOoTHYECKas poiib ec23-473c-b3d7-ed82fcaddd02
[IpaxTnueckas padora Ne 4. Pemenue

94 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
"A30TcoepKale OpraHnuecKiue CoeTuHeHus "

[IpakTnueckas padora Ne 5. Pemenue

95 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Pacnio3HaBaHne OpraHUYeCcKuX CoeqMHEHUN"

96 KonTponbHas pabota mo Teme
"A30TcoepKalie OpraHn4eckiue coeTMHeHns"

OCHOBHBIE ITIOHITHASI XUMHU
BBEICOKOMOJIEKYIISIPHBIX COSTMHEHHN 1 METOIBI https://lesson.academy-

97 yip content.myschool.edu.ru/lesson/258ddc06-
HX CHHTEsa —IOMMMEpH3alis 1 ec23-473c-b3d7-ed82fcaddd02
MOJIUKOHIEHC AU
[TnacrtMaccel. YTunuzanuus U repepadoTka hitps://lesson.academy-

98 ’ pep content.myschool.edu.ru/lesson/726ee099-
fLiacTika e1a9-410f-b8be-b4cb589acad|
OmacToMepEl: HAaTYPaIbHBIA CHHTETHUECKHE https://lesson.academy-

99 PbL P content.myschool.edu.ru/lesson/258ddc06-

Kayuyku. Pe3una

ec23-473c-b3d7-ed82fcaddd02
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Bosiokna: HatypaigbHbIe, HCKYCCTBEHHBIE, https://lesson.academy-

100 cuHTernyeckue. [lonumepsl cnenuaibHOTro 1 content.myschool.edu.ru/lesson/726ee099-
Ha3HAYCHU €1a9-410f-b8be-b4cb589aead1

[IpakTrueckas padota Ne 6. Permenue
101 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 1
"Pacno3HaBaHMeE IIACTMACC U BOJIOKOH"

O06o00uIeHre N3y4eHHOTO MaTepraa o TeMe
"BBICOKOMOJIEKYJIIPHBIE COETUHEHHUS "

102 1 1
HToroBasi aIMUHUCTPATUBHAS KOHTPOJIbHAS
pabora.
OBIIEE KOJIMYECTBO YACOB I1O 102 5 6
I[MTPOT'PAMME

34




11 KJIACC

KoaunuecTBO 4acoB

Ne Konrtpoabubie | IIpakTnyeckue | JJjieKTpOHHBbIe HM(poBbIE
n/n Tema ypoka Bcero padoThI padoThI o0pa3oBaTejibHbIE PeCypChl
https://lesson.academy-
content.myschool.edu.ru/lesson/
258ddc06-ec23-473¢-b3d7-
1 Atom. CocTaB aTOMHBIX SIJIED. 1 ed82fcaddd0?
https://lesson.academy-
o content.myschool.edu.ru/lesson/
Xumuueckuit neMenT. CTpoeHue JIEKTPOHHBIX 7260¢099-¢129-410f-bSbe-
2 000J10Y€K aTOMOB 1 b4dcb589acadl
3 KBanToBbic uncia. M3oTomsl 1
https://lesson.academy-
content.myschool.edu.ru/lesson/
Knaccudukanus XuMHUeCKUX dIEMEHTOB (S-, p-, 7266¢099-¢129-410f-bSbe-
4 | d-, f-omemenTs) 2 b4cb589aead1
Pacnpenenenue 31eKTpOHOB MO AaTOMHBIM
5 opouTanim 2
https://lesson.academy-
content.myschool.edu.ru/lesson/
DneKTpOHHBIE KOH(PUTYpAITMH aTOMOB 2JIEMEHTOB 7260¢099-¢129-410f-bSbe-
6 B OCHOBHOM M BO30Y>KJIEHHOM COCTOSTHUH 1 bdcb589aeadl
DNEeKTpOOTpULIATETbHOCTh. BX0o1Has
7 aJIMMHHUCTpATHBHAs KOHTPOJbHAs paboTa 1 0.5
https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-
8 DOneKTpOHHBIC KOH(PUTYpAITUX HOHOB. 2 bdcb589aeadl
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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/lesson/
258ddc06-ec23-473c-b3d7-

9 CTPOCHH:A aTOMOB ed82fcaddd02
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMH https://lesson.academy-
content.myschool.edu.ru/lesson/
MPOCTBIX U CIIOKHBIX BELIECTB MO rpynnaM u 72602099-¢129-410f-bSbe-
10 nepuoaam b4cb589aeadl
https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-
11 CucreMmaru3anus 1 00001IeHHE 3HAHUH 110 TEME b4cb589aeadl
Bonoponnas cBsa3b. MexMOIIEKyIIsIpHBIE
12 B3aHUMOCUCTBUA
Bunsl xumudeckoil cBs3u. MexaHu3MBbI
13 00pa30BaHMs KOBAJIGHTHOM CBS3H.
BajieHTHOCTE M BaJIEHTHEIE BO3MOKHOCTH
14 aTOMOB.
https://lesson.academy-
. content.myschool.edu.ru/lesson/
CBS13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX 258ddc06-cc23-473¢-b3d7-
15 r€OMETPUYECKUM CTPOEHUEM ed82fcadddo?2
[IpencraBneHus 0 KOMIUIEKCHBIX COSTUHEHUSX
16 COCTaB ¥ HOMEHKJIaTypa
https://lesson.academy-
. content.myschool.edu.ru/lesson/
THUIIbI KPUCTAIUIMYECKUX PEMIETOK U CBOMCTBA 7260¢099-c129-410f-bSbe-
17 BCIICCTB b4cb589aeadl
BemiecTsa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO
18 CTPOCHMUS.
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IlonsTue o AUCIICPCHBIX CUCTEMAX.

19 [IpencraBnenue 0 KOJUIOUAHBIX PACTBOPAX
20 Kpucramnoruapatst
https://lesson.academy-
content.myschool.edu.ru/lesson/
HctunHbBIE pacTBOPHI: HACBIILIEHHbBIE U 258ddc06-cc23-473c-b3d7-
21 HEHACBIIICHHBIE, PACTBOPUMOCTb. ed82fcaddd02
22 CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU pacTBOPOB
Perrenue 3a1a4 ¢ UCIOJIB30BAHUEM MTOHATUH https://lesson.academy-
" " " content.myschool.edu.ru/lesson/
MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna', 258ddc06-cc23-473¢-b3d7-
23 | '"MousipHas KOHIEHTpaus" ed82fcaddd0?
https://lesson.academy-
content.myschool.edu.ru/lesson/
Knaccudukanus u HoMeHKIaTypa 7260099-¢129-410f-b8be-
24 HEOPraHUYECKHX BEILECTB bdcb589aeadl
25 CucreMmaru3anus 1 00001IeHHE 3HAHHUH 110 TEMe
KonTtponbHas pabora o temam "CtpoeHue
aroma. [lepuonuueckuii 3akoH u I[lepuonnueckas
CHCTEeMa XMMHUYEeCKHUX dnemMeHToB []. 1.
Menneneesa", "CtpoeHue BeliecTna.
26 MHuoroob6pasue BemiecTs"
3aKOH COXpaHEHMs MacChl BENECTB; 3aKOH https://lesson.academy:-
content.myschool.edu.ru/lesson/
COXpaHEHUS U MIPEBPAIICHUS YHEPTUU TIPU 72600099-¢ 1294 10f-b8be-
27 XUMUYECKHUX PEAKIIUSIX b4cb589aeadl
Knaccudukamnms XuMuaeckux peakiuii B
28 HEOPraHWYECKOW U OPraHNYECKON XUMUH.
29 TepMoXuMHUYECKHE YPABHEHUS
30 TernnoBbie 3P HEKTH XUMUYECKUX PEAKIIHA.
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

https://lesson.academy-
content.myschool.edu.ru/lesson/

258ddc06-ec23-473c-b3d7-

31 peaKurii ¥ TEPMOXUMHUYECKUM YPABHEHUSIM ed82fcaddd0?2
32 Karanus u katanu3aropsl
https://lesson.academy-
C N .. content.myschool.edu.ru/lesson/
KOPOCTh XUMHUUYECKOU peaklnu, €€ 3aBUCUMOCTh 72600099-¢129-410f-b8be-
33 OT pa3JInYHBIX (PAKTOPOB. b4cb589aeadl
34 ['oMOreHHbI€ U reTepOreHHbIE pEaKuu
I[Tpaktryeckas pabora Ne 1 110 Teme "Biusinue https:/lesson.academy-
. content.myschool.edu.ru/lesson/
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU 258ddc06-cc23-473c-b3d7-
35 peakun" ed82fcaddd0?2
36 OOpaTumble U HEOOPATUMBIE PEAKLIUH.
37 Xumuueckoe paBHoBecue. [Ipunnun Jle-IlaTense
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[Ipaktrueckas padota Ne 2 o teme "BnusHue
pa3nuYHbIX (DaKTOPOB Ha MOJIOKEHUE XUMUYECKOTO

38 | paBHOBecus" 1
https://lesson.academy-
content.myschool.edu.ru/lesson/
96419271-bbc8-44b9-b3ea-
39 | DneKTpoaUTHYECKask JUCCOIHAITHS. 1 81a2be75c47a
CunpHbIe U cliadbie AIIeKTpouThl. CTereHb
40 UCCOLMALIUA 2
https://lesson.academy-
content.myschool.edu.ru/lesson/
Honnoe npoussenenune Boabl. Cpesa BOJHBIX 258ddc06-cc23-473¢-b3d7-
41 | pacrBopos. 1 ed82fcaddd02
42 | Bonoponnsiii nokasarens (pH) pactBopa 1
https://lesson.academy-
o content.myschool.edu.ru/lesson/
I'mapoins coneid. Peaknyu, npoTekaromue B 7266¢099-¢129-410f-bSbe-
43 pacTBOpax AIEKTPOJIUTOB 2 b4cb589aeadl
ITpakTruyeckas pabora Ne 3 o Teme
"XUMHUECKHE PEAKIIUU B PACTBOPAX
44 | onexTponauToB” 1
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
45 Baxkneiie OKUCIMTEIN U BOCCTAHOBUTEIN 81a2be75¢c47a
46 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 2
https://lesson.academy-
content.myschool.edu.ru/lesson/
MeTo/ 3IeKTPOHHOTO (3JEKTPOHHO-UOHHOTO) 258ddc06-cc23-473c-b3d7-
47 OaslaHca 2 ed82fcaddd0?2
48 | DnekTposu3 pacTBOPOB U PACILIIaBOB BEILECTB 1
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB 2
50 | Pemenue 3amay pa3audHbIX TUIIOB 2
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CI/ICTeMaTI/I?;aI_II/ISI u O606H.[€HI/IC 3HAHUH 10 TeMe

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

51 "Xumuueckue peakuuu" ed82fcaddd0?2
KontposbHas padota mo teme "XumMudeckue
52 peakuun"
ITonoxenne Hemerasuios B [lepuoauyeckon
CHCTEME XMMHMYECKHX 31eMeHTOB /I, 1. https://lesson.academy-
content.myschool.edu.ru/lesson/
MeneneeBa 1 0COOEHHOCTH CTPOCHUS UX 258ddc06.-cc23-473c-b3d7-
53 aToMoB. PU3MYECKHE CBOMCTBA HEMETAIIIOB ed82fcaddd0?2
https://lesson.academy-
content.myschool.edu.ru/lesson/
AmoTponus HEMETAIUIOB (Ha pUMepe 72602099-¢129-410f-bSbe-
54 | xkucnopona, cepsl, Gocdopa u yriaepoaa) b4cb589acadl
https://lesson.academy-
content.myschool.edu.ru/lesson/
Bogopon: nonyuenue, pusndeckue u 72662099-¢129-410f-b8be-
55 | xumuueckue cBoicTBa. [ 'napusl bdcb589aeadl
["asiorensl: HAX0XIEHUE B MPUPOJIE, CTTOCOOBI
56 | mnomydenus, pU3NUECKUE U XUMUUECKHE CBOMCTBA
57 | T'amoreHoBoIOpOBI.
https://lesson.academy-
. content.myschool.edu.ru/lesson/
Baxneiimme KuciopoicoaepKaniue CoeTMHESHUS 258ddc06-cc23-473¢c-b3d7-
58 | TaloreHos ed82fcaddd02
JIabopaTopHBIe 1 IPOMBIIIIEHHBIE CIOCOOHI https://lesson.academy-
content.myschool.edu.ru/lesson/
MoJy4eHus rajioreHoB. [I[puMeHeHune rajJoreHoB u 7260¢099-¢129-410f-bSbe-
59 | wux coenuHeHUM bdcb589aeadl
[IpakTuueckas padbora Ne 4. Pemenue
60 AKCIEPUMEHTAIBHBIX 33724 1o Teme "["aorensr"”
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Kucnopoa: nabopatopHbie U IPOMBINUICHHBIE
CHOCOObI MOTy4YeHUs, PU3NUECKHE U XUMUUYECKUE

61 CBOIICTBA. 1
62 O3o0H. [IpuMeneHue KuciIopoia u 030Ha 1
63 OKCHUIbI M IEPOKCUIBI 1
64 | Pemenue 3a1a4 pa3audHbIX TUIIOB 2
https://lesson.academy-
content.myschool.edu.ru/lesson/
Cepa: Hax0XJIEHUE B MPUPOJIE, CITIOCOOBI 72600099-129-410f-b8be-
65 | mnomyueHwus, GpU3HYECKHE U XUMHUECKUE CBOICTBA 1 b4cb589aeadl
66 | CepoBomopon, CyabGUIBI 1
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
67 Kucnopoaconep:xaime cCoeIMHEHNS CEPBIL. 1 81a2be75c47a
68 | Oco0eHHOCTH CBOMCTB CEPHON KHUCIOTHI 1
[IpakTnueckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "Cepa u eé
69 coequHeHHs" 1
A30T: HaXOXKIEHUE B IIPUPOJIE, CIIOCOOBI https:/lesson.academy-
content.myschool.edu.ru/lesson/
MoJTy4eHus, GU3NYECKUE U XUMUIECKHE 72660099-¢129-410f-b8be-
70 | cBoiicTBa. 1 b4cb589acadl
71 AMMUaK, HUTPUBI 1
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
72 | Kucnopozacoaepxamune COeAMHEHUS a30Ta. 1 81a2be75c47a
73 Oco0EeHHOCTH CBOMCTB a30THOM KHUCIIOTHI 1
[IpuMeHeHue a30Ta U €ro coeAMHEHUN. A30THBIE https://lesson.academy-
74 | ymobpeHus 2

content.myschool.edu.ru/lesson/
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258ddc06-ec23-473c-b3d7-
ed82fcaddd02

dochop: HaxOXKIEHHUE B IPUPOJIE, CIIOCOODI
MoJIydeHus, GU3NYECKUE U XUMUYECKHE

https://lesson.academy-

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

75 | cBo#cTBa. 81a2be75c47a
76 | Dochunsl u hochun
https://lesson.academy-
content.myschool.edu.ru/lesson/
Oxcnnel pocdopa, pocpopeoneparmue 726¢e099-¢1a9-410f-b8be-
77 | xucnotsr. b4cb589acadl
78 | Comm pochopHOt KUCIOTHI
https://lesson.academy-
. content.myschool.edu.ru/lesson/
[Ipumenenue dhocdopa u ero cCoeAMHEHUN. 9641927f-bbc8-44b9-b3ea-
79 | Docdopusie yrobpeHnus 81a2be75c47a
ITpakTryeckas pabora Ne 6. Pemenue
IKCTIIEPUMEHTAJIbHBIX 3a/a4 1o TemMe "A30T u
80 | docdop u ux coequnenus"
Vriepo: Hax0XkIEHUE B IPUPOJIE, AIIOTPOIHEIE https://lesson.academy-
content.myschool.edu.ru/lesson/
Moau(pUKAIK; QU3NYECKUE U XUMUUECKHE 258ddc06-cc23-473¢-b3d7-
81 CBOMCTBa, IPUMEHEHNE ed82fcaddd0?2
Oxcun yrnepona(Il), oxkcung yrnepoga(IV),
82 | yrompHas KucaOTa U €€ CONN
83 | Pemenue 3aga4 pa3nuyHBIX TUIIOB
Kpemuwnii: HaxoXaeHHE B IPUPOJIE, CIIOCOOBI
84 | momyueHus, pU3NYECKUE U XUMUIECKHIE CBONCTBA
Oxcun kpemuausi(IV), kpeMHUEBasK KUCIOTA,
85 CUJIMKATBI
https://lesson.academy-
86 | IIpumeHeHHE KpEMHUS U €0 COETUHEHUH.

content.myschool.edu.ru/lesson/
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726ee099-e1a9-410f-b8be-

b4cb589aeadl
87 | Crekilo, ero nojyueHue, BUJIbI CTEKIIa
88 | Pemenue 3a1a4 pa3aMyHbIX THUIIOB
https://lesson.academy-
CucremaTu3aius 1 0000IIeHUE 3HAHUH TIO T content.myschool.edu.rw/lesson/
; - t eme 726e¢099-¢1a9-410f-b8be-
89 | "Hemeramsl b4cb589acad 1
90 | Koutponbnas pabota no teme "Hemeramnbr"
AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI,
91 KOppEeKILHsI OINO0K
https://lesson.academy-
[Tonoxxenne meraiuioB B [lepuoanyeckoii content. myschool.edu.rwlesson/
pHO 258ddc06-ec23-473¢-b3d7-
92 | cucreme XMMHUYECKUX 3JIEMEHTOB. ed82fcaddd0?2
OCOoOEeHHOCTH CTPOEHUS IEKTPOHHBIX 0007I04YeK
93 aTOMOB METAJIJIOB
94 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-¢1a9-410f-b8be-
95 | IlpumeHeHUE METAJIIIOB B OBITY M TEXHUKE b4dcb589acadl
96 | Cnnassl MeramioB. Kopposust meramios
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
97 | Pemenue 3a1a4 pa3inyHbIX TUIIOB 81a2be75¢c47a
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN
98 METaJUIOB.
99 | OGmwue ciocoObl MOTY4YEHUsI METAIIIOB
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OOm1ast xapakTepUCTHKA METAJUIOB [A-Tpymiisl
[Iepnonnueckol CHCTEMbBI XMMUYECKUX

https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-

100 | 3neMeHTOB. bdcb589acadl
Harpwuii u kanuii: nonyuenue, puandecKue u htps://lesson.academy-
. content.myschool.edu.ru/lesson/
XUMHUYECKHUE CBOICTBA, IPUMEHEHHUE MTPOCTHIX 258ddc06-cc23-473¢-b3d7-
101 | BemiecTB M UX COCIMHCHHI ed82fcaddd0?2
OO61m1as XapakTepucTKa MeTaiioB IIA-rpynmsl https://lesson.academy-
» content.myschool.edu.ru/lesson/
[leproanueckoit CUCTEMbI XUMHUYECKUX 72620099-¢129-410f-b8be-
102 | »neMeHTOB. b4cb589aeadl
Maruuii 1 KaJbluii: IonydeHue, Gu3ndecKue u https:/lesson.academy-
N content.myschool.edu.ru/lesson/
XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE MPOCTHIX 72662099-¢129-410f-b8be-
103 | BemiecTB ¥ UX COSAMHEHUN bdcb589aeadl
104 [ JKéctkocTh BOABI U CIOCOOBI €€ yCTpaHEHUS
AnroMuHui: nony4yenue, GusndecKue u
105 [ xumuueckue CBOMCTBA, IPUMEHEHHE
AmMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCH 1A https:/lesson.academy-
content.myschool.edu.ru/lesson/
AIFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX 258ddc06-cc23-473c-b3d7-
106 | nmpumeneHue ed82fcaddd02
107 | Pemenue 3a1a4 pa3aMyHbIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue
AKCIEPUMEHTANIbHBIX 3aa4 1o Teme "MeTtasibl
108 | rmaBHBEIX noarpynm"
OO611ast XapaKTepUCTUKA METAIIOB TTOOOYHBIX https://lesson.academy-
. content.myschool.edu.ru/lesson/
noarpynn (b-rpynm) I[lepuoaudeckoii cuctemsl 72662099-¢129-410f-b8be-
109 | XMMHYECKHX AJIEMEHTOB bdcb589aead]l
OuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa 1
110 | ero coenvHEHU, UX IPUMEHEHUE
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Baxwnelinme coelMHEHUs Maprasiia.
[TepmanranaT kayusi, €ro OKUCIUTEIbHBIE

https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-

111 | cBoiicTBa b4cb589aeadl
dusnyecke 1 XUMHUUECKHE CBOIICTBA JKele3a U
112 | ero coenuHeHUMN.
https://lesson.academy-
content.myschool.edu.ru/lesson/
726e€099-e1a9-410f-b8be-
113 [TonmydyeHue 1 NpUMEHEHNE CILIABOB XKEJIE3a bdcb589aeadl
duznyeckre 1 XUMHUYECKHE CBOMCTBA MEIIN U €€
114 | coenuHeHuUi, UX MPUMEHEHHE
https://lesson.academy-
. content.myschool.edu.ru/lesson/
dusnyeckue 1 XUMHUYECKHE CBOIICTBA IIMHKA U 258ddc06-cc23-473¢-b3d7-
115 | ero coenrHeHU, X MPUMEHEHHUE. ed82fcaddd0?2
116 | I'mapOKCOKOMIUIEKCHI LIMHKA
[IpakTnueckas padora Ne 8. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 1Mo Teme "MeTtaibl
117 [ noGounbix noarpymm"
https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-
118 | Pemenue 3a7a4 pa3iuyHbIX TUIIOB bdcb589aeadl
https://lesson.academy-
content.myschool.edu.ru/lesson/
O6001enne ¥ CUCTEMATH3alUs U3YYEHHOTO 9641927f-bbc8-44b9-b3ca-
119 | wmarepuana no teme "MeTamibr" 81a2be75c47a
120 | KontpomnsHas pabota o teme "Metamibr"
AHanm3 pe3yabTaTOB KOHTPOJIBHON pabOTHI, https://lesson.academy-
121 | xoppekius ommboK

content.myschool.edu.ru/lesson/
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9641927f-bbc8-44b9-b3ea-
8la2be75c47a

Ponb xumMun B obecrieueHIH yCTOWYNBOTO

122 | pa3BUTHUA YEIOBEUECTBA.
https://lesson.academy-
content.myschool.edu.ru/lesson/
[ToHsiTHE O HAYYHBIX METOJIaX UCCIIECIOBAHUS 72600099-¢129-410f-b8be-
123 | BemecTB b4cb589aeadl
https://lesson.academy-
content.myschool.edu.ru/lesson/
Hayunble npuHIMIIBI OpraHu3ali XUMUYECKOTIO 258ddc06-c¢23-473c-b3d7-
124 | mnpousBOACTBA. ed82fcaddd0?2
https://lesson.academy-
content.myschool.edu.ru/lesson/
[IpoMblieHHbIE CTIOCOOBI MOTYYESHHUS 9641927f-bbc8-44b9-b3ea-
125 | BaXHEHIIUX BEILIECTB 81a2be75c47a
https://lesson.academy-
o content.myschool.edu.ru/lesson/
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEABI U 9641927f-bbc8-44b9-b3ea-
126 | ero mocnencrBus 81a2be75c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/
726e€099-e1a9-410f-b8be-
127 | Xwumus u 310pOBbE YETIOBEKA. bdcb589aeadl
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
128 | JlekapcTBeHHBIE cpeACcTBA. BuramMuHbl 81a2be75c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/
Xumud . Posib xumuu B o0ecieueHuun 9641927f-bbc8-44b9-b3ea-
129 | mnumeBoii Oe30macHOCTH 81a2be75¢c47a
Kocmernueckue n mapdroMepHbie cpecTBa. https://lesson.academy-
130 | beITOBas XUMHUs content.myschool.edu.ru/lesson/
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258ddc06-ec23-473c-b3d7-
ed82fcaddd02

Bakneiime cTpouTenbHbIE U KOHCTPYKIIMOHHBIE

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

131 | maTtepuaisl 1 81a2be75c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
132 | Xwumusi B CTPOUTEIILCTBE. 1 81a2be75¢c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
133 | XwuMmwus B ceIbCKOM XO3SICTBE. 1 81a2be75c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
134 Opranuyeckuie 1 MUHEpATbHBIEC YI0OOpEHUS 1 81a2be75¢c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/
258ddc06-ec23-473¢-b3d7-
135 | Cucremaruzarms u 06001IEHNE 3HAHHIA TTO TEME. 1 ed82fcaddd02
HrtoroBast anMUHUCTpATUBHASL KOHTPOJIbHAS
136 | pa6ora 1 1
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 170 7.5
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