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NMOACHUTEJNIbHASA 3AINMNCKA

Paboyas nporpamma Mo XMMUW Ha YpPOBHE cpepHero obuwero o6pasoBaHus
paspaboTtaHa Ha ocHoBe ®egepanbHoro 3akoHa oOT 29.12.2012 Ne 273-03 «0O6
obpasoBaHnn B Poccuinckon ®depepaunn», TpeboBaHWA K pe3yfbTaTaM OCBOEHUSA
dhepepansHON obpasoBaTenbHOM NporpaMmmbl cpegHero obwero obpasoBaHms(POIlT
COO0), npeactaBneHHbix B degepanbHOM rocygapCTBEHHOM 06pa3oBaTeflbHOM
ctangapte COO, ¢ y4étom KoHuenumn npenofasaHmsa y4ebHOro npegmera «XnMmmns» B
obpasoBaTtenbHbIX opraHndaumax Poccuiickon ®denepaunn, peannayowmx OCHOBHbIE
obpaszoBaTtesibHble MPOrpamMmbl, M OCHOBHbIX MONOXeHUn «CTparterun pasBuTUs
BocnutaHus B Poccunckon degepauyumn Ha nepuog go 2025 ropga» (PacnopsihkeHue
Mpasutensctea PO ot 29.05. 2015 Ne 996 - p.).

XuMusa Ha ypoBHe Yriyb6nEHHOro N3y4eHusi 3aHNMaeT BaXXHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4HOro obpasoBaHus ydawmxces 10-11 knaccos. /I3yyeHne npegMeTa,
peann3yemMoe B ycnosusx guddepeHumMpoBaHHoro, NpoduabHOro oby4eHns, Nnpn3saHo
obecneunTb 06LWEeobpasoBaTeNbHYO U OOLLEKYNBTYPHYO MOATOTOBKY BbIMYyCKHUKOB
LLUKObI, HEOBXOOUMYIO ANs afganTaumm ux K ObICTPO MEHSOLLMMCS YCNOBUAM XU3HU B
counyme, a Takxe A5 NPoAo/HKeHNs 06yYeHns B OpraHn3aumsx npogeccmoHanbHoOro
06pas3oBaHs, B KOTOPbIX XUMUSA ABASETCA OQHOWN N3 MPUOPUTETHBIX AUCLMMNINH.

B nporpamme no xvmMumn HasHayeHne npegmeTa «Xumusi» nonayvaeT nogpobHyro
NHTEpPNpeTaunio B COOTBETCTBUM C OCHOBOMonararowmmm nonoxeHunamm ®roc CO0 o
B3aMMOOOYCIOBNEHHOCTUN LEeNen, COAep XaHus, pesynbtaTtoB 06y4eHnsa n TpeboBaHum
K YPOBHIO MOArOTOBKM BbIMYCKHUKOB. CBMAOETENBCTBOM TOMY SBASIOTCA Cregytoume
BbINOJIHAEMbIE NPOrPaMMON NO XM PYHKLNN:

® UNHOPMaUNOHHO-METOONYECKAs, peanu3aums KoTopon  obecneymsaeT
nony4yeHne nNpPeacTaBneHns O Uensx, cogepxkaHun, obuen cTparternm
0by4eHns, BOCMUTaAHMS U PasBUTUA OOy4YaloLMXCs cpencTBamMu npegMmeTa,
N3y4aeMoro B paMKax KOHKPETHOro Npoguns;

e OpraHM3auMoHHO-NNaHNPYLWAasa, KoTopas npeaycMaTpuBaeT onpeneneHuve:
NPVHUMMNOB CTPYKTYPUPOBAHNA U MOCNEAOBATENbHOCTM U3YyYeHNa y4ebHOro
Martepuana, KoiM4eCTBEHHbIX N KAYECTBEHHbIX €ro XapakTepucTuk; Nnogxonos
K (OpMMPOBaHUIO COAepP>XaTesibHOM OCHOBbl  KOHTPONS U OLUEHKMU
obpasoBaTesnibHbIX JOCTMXXEHNN OByHatoLLMXCA B paMKax UTOrOBOWN aTTecTauum
B (hopMe eanHOro rocyfapCTBEHHOO aK3aMeHa No XMMUMN.

Mporpamma gns yrny6néHHOro N3y4eHns XMMmun:

e yCTaHaBNMBaAET MHBAPUAHTHOE NpegMeTHOe codepkaHue, obsasaTtefnibHoe ons
N3yYeHUs B paMKax OTAesbHbIX Npodunen, npegycMaTpusaeT pacnpeaeneHne
N CTPYKTYpPUPOBaHME €ro no Kjhaccam, OCHOBHbIM COAEPXXaTeNbHbIM
NHNAM/pasgenam Kypca;

e [aéT NpUMEPHOE pacnpeaeneHne y4ebHoro BpeEMeEHN, PEKOMEHOYEMOro ans
N3Yy4YEHNST OTOENbHbIX TEM;

e npeanaraeT NPUMEPHYIO NOCeaoBaTelbHOCTb N3ydeHNs y4ebHoro martepuana
C YY4ETOM JIOMMKM MOCTPOEHUS KypCa, BHYTPUNPEAMETHBIX N MEXNPEAMETHbIX
cBsA3en;

e [aET METOOVYECKYIO MHTEpNpeTaumo uenen n 3agad usydeHnsa npegmera Ha
yrny6néHHOM YypoOBHE C YYETOM COBPEMEHHLIX MPUOPUTETOB B CUCTEME
cpepHero obuwero o6pas3oBaHus, COAEPXKaTENbHOW  XapaKTepUCTUKU



NNaHUPyeMbIX  Pe3ynbTaTOB  OCBOEHMSI  OCHOBHOM  obBpasoBaTefibHOM
nporpaMmmbl cpegHero obuiero obpasoBaHust (IMHHOCTHbIX, METaNPEeaMETHbIX,
NPEOMETHbIX), @ TaKXXe C YY4ETOM OCHOBHbIX BMAOB y4eOHO-MO3HaBATENbHbIX
AENCTBUIA 06yYaroLLIErocs N0 OCBOEHMIO COAEPXXaHUSA NpeameTa.

Mo BCeM HasBaHHbIM MO3ULMSIM B MporpaMmmMe no XMMUM nNpenycMoTpeHa
NPEEMCTBEHHOCTb C OOY4YEHMEM XUMUM HA YPOBHE OCHOBHOrO O6LLEr0 06pas3oBaHus.
3a npegenamu yCTaHOBAEHHOM NPOrpaMMon no XMMmn obasaTensHOn (MHBapaHTHOMN)
COCTaBMAOLWEN COAep)XaHns y4ebHOro npegmeTta «XuMMusi» OCTaETCA BO3MOXXHOCTb
BblbOpa €ero BapuaTUBHOW COCTaBAIOLWEN, KOTOpas [AOo/pKHa OnpenensiteCa B
COOTBETCTBUWN C HanpaB/ieHNEM KOHKPETHOIro Npoduns obyyeHuns.

B cootBeTcTBMM C KOHUenTyanbHbiMK nonoxxeHnsmmn ®rOC COO o HazHayeHun
npegmeToB 6a30BOro M yrnybnéHHOro ypoBHeEN B cucteme anddepeHumpoBaHHOrO
oby4eHuns Ha ypoBHe cpeaHero obLiero o6pasoBaHns XMMUSt Ha YPOBHE YrnyO6néHHOro
N3y4eHNs HanpaBfieH Ha peanu3aumio NPEeemMCTBEHHOCTM C MNOCMeayloWwmnM 3Tanom
NONyYeHNss XMMWYECKOro 00pasoBaHMs B paMKax U3y4eHusi  creyuanbHbIX
€CTECTBEHHO-HAY4YHbIX U XUMUYECKUX OUCUUMNINH B By3ax U OopraHu3aumnsx CPeaHero
npodgeccnoHanbHoro obpasoBaHus. B 9ToM CBA3M u3yyeHue npegmeTa  «XumMmns»
OPWEHTMPOBAHO NPEUMYLLIECTBEHHO Ha paclmnpeHne n yrnybneHne TeopeTnveckon n
NPaKTUYECKON MOAroTOBKM 0O0yYaroLMXCs, Bbl6paBlIMX OnNpenenéHHblin npodunb
oby4eHuns, B TOM 4uCne C MNEepPCneKTUBOWM MOCNAEQYIOWEro MosyYeHNs XUMUYECKOro
obpasoBaHns B opraHn3aumnsax npogeccmoHansHoro obpasoBaHns. Hapsagy ¢ atum, B
ceeTe TpebosaHui PIOC COO Kk nnaHnpyemMbiM pe3ynbTaTtamMm OCBOeHUsS hefepanbHom
obpaszoBaTtesnibHON nporpamMmbl cpegHero obLiero obpasoBaHus U3y4eHne npegmeTa
«XVMNS» OPUEHTNPOBAHO TakXe Ha pelleHMe 3adad BOCMUTaHUA M COUManbHOro
pasBuUTUA oby4aloLwmnxcs, Ha (OPMUPOBAHNE Y HUX OBLLEMHTENNEKTYasNbHbIX YMEHWIA,
YMEHMI payuoHanmsauumnm y4ebHoro tpyga n o606LWEHHBIX CNOCOB0B OEeATENBHOCTN,
NMEOLLNX MEXONCUMNINHAPHBIN, HAONPEOMETHbIN XapaKTep.

CocTtaBnsowmmm  npegmeta  «XUMUs» Ha YPOBHE YrNyOGnEHHOrO U3y4eHus
ABNATCA YrnybnéHHble Kypcbl — «OpraHndeckas xmmms» n «ObLwasn n HeopraHn4eckas
xummusi». Mpu onpegeneHnn nogxonoB K OTO6OPY M CTPYKTYPHOW OpraHu3aummn
cofepykaHms 9TUX KypCOB B MpoOrpaMmMe Nno XUMuK 3a OCHOBY MPUHSITbI MONOXKEHWUS
drocC COO o pasnnymsx 6a30Boro 1 yrnybnéHHOro ypoBHen n3y4eHns npegmeTa.

OcHoBy copgepxaHus KypcoB «OpraHudeckass xumums» un  «Obwas wu
HeopraHmyeckass XumMmusi» COCTaBNAET COBOKYMHOCTb MPEAMETHbIX 3HAHWUA U YMEHWIA,
OTHOCSLUMXCH K 6a30BOMY YPOBHIO N3y4eHMs NpegmeTa. 9Ta CUcTeMa 3HaHUn nony4vaeT
onpepenéHHoe TeopeTU4eckoe [OOMNOSHeHNE, MO3BONSAKOLWEE OCO3HAaHHO OCBOWUTb
CYLLLECTBEHHO 6onblnin 06BbEM (hakToNornm4yeckoro marepmana. Tak, Ha yrny6néHHom
YPOBHE M3y4eHusi npegMmeTa obecnevyeHa BO3MOXXHOCTb 3HAYUTESIbBHOrO yBENNYEHNS
06béMa 3HaHUI O XUMUYECKUX 3NIEMEHTAX N CBOWCTBAX MX COEANHEHUA HA OCHOBE
pacLuMpeHns 1 yrnybneHuns npencraBfeHnini O CTPOEHUN BELLECTBA, XMMWUYECKOWN CBA3N
N 3aKOHOMEPHOCTAX MPOTEKAHUS peakuuii, pacCMaTtpuBaeMblX C TOYKM 3PEHUs
XUMNYECKON KUHETUKN U TepMognHamuKku. VI3ydyeHne nepmognyeckoro 3akoHa 1
Mepnoan4eckon CUCTEMbI XMMUYECKUX IJIEMEHTOB 6asnpyeTcsi Ha COBPEMEHHbIX
KBaHTOBOMEXaHNYECKNX MpPeacTaBfiEHNsIX O CTPOeHMM aTtoma. XuMm4eckasl CBsi3b



OBBACHAETCA C TOYKN 3PEHUS SHEPreTUYECKNX U3MEHEHUn npu eé obpasoBaHUn ©
paspyLUEHNM, a TaKXKE C TOYKN 3PEHNS MEXAHN3MOB €€ obpasoBaHus. I3yyeHne Tnnos
peakumin AOMNOSHAETCA (POopMUPOBaHMEM MpPeAcTaBneHnin 06 3NEeKTPOXUMUYECKNX
npoLeccax 1 31EKTPOJIM3e pacrniiasoB N pacTBOPOB BeLecTs. B kypce opraHn4yeckonm
XUMUN NpU PaCCMOTPEHUN PEAKLMOHHON CNOCOBHOCTN CoeauHEHUn yaensaeTcs ocoboe
BHUMaHMe BOMpocam 06 3NIEKTPOHHbIX adpeKkTax, O B3aMMHOM BUSHUM aTOMOB B
MOJIEKYNax N MexaHn3mMax peakuui.

Ocoboe 3Ha4YeHne UMeEeT TO, YTO Ha CoAepP>KaHne KypCcoB XUmMun yrny6néHHoro
YPOBHSI U3y4YeHUs1 st KJacCoB onpenenéHHoro npoduns (rnaBHbIM 06pa3oM Ha KX
CTPYKTYPY 1 XapakTep A0MOSIHEHNI K 06LLEN cucTeMe NpeaMEeTHbIX 3HaHWI) OKa3blBatoT
BNIMSIHME CMEXXHble NpeaMeThl. Tak, Hanpumep, B COQEP>XXaHU NpeaMeTa Ansi KnaccoB
XUMNKO-(DN3NYECKOro Npoduns 60nbLIOe 3HaYeHne ByayT UMETb 3NEMEHTbI y4eOHOro
MaTepuana no oéwen xumnn. Npun n3ydeHnn NnpeameTa B LAHHOM Crlyyae akLeHT byaeT
coenaH Ha obLHOCTb METOOOB MO3HAHMS, OBLLHOCTL 3aKOHOB 1 TEOPUI B XUMUN N B
hU3nKe: aTOMHO-MONEKYNspHaa Teopus (MOneKynspHas Teopusi B (DU3NKE), 3aKOHbI
COXPaHeHNst MaccChbl M 3HEPIK, 32KOHbI TEPMOAMHAMUKM, NEKTPONN3A, NPeaCcTaBeHns
O CTPOEHMM BELLECTB 1 OpPYyroe.

B TO Xe Bpems B cogep kaHum npegMeTa s KnaccoB XMMUKO-BMON0rn4eckoro
npocuns 60abWnIA yaenbHbIN BEC ByOeT UMETb OpraHnyeckas xmMmunsa. B atom cnyyae
NpenocTaBnsaeTcss BO3MOXHOCTb Afid  6ofee  OBCTOATENIbHOrO  PacCMOTPEHUS
XUMWNYECKON OpraHn3auun KeTKn Kak 6uonorm4eckom CUCTEMbI, B COCTaB KOTOPOM
BXOOAT, K NPUMeEpPY, Takue CTPYKTYPHblE KOMMOHEHTbI, Kak nmnngpl, 6enku, yrnesofsbl,
HYKNEeNUHoBbIE KUCNOTbl M apyrue. [lpu 3TOM 3HaHMS O COCTaBe U CBOWCTBax
npeacTaBuTenei OCHOBHbIX KNacCOB OpraHMYecKux BeLLeCTB Clly>kaT OCHOBOW ONs
N3y4eHnsi CYLLIHOCTI NPOLECCOB (POTOCUHTESA, AbIXaHWUA, NULLEBAPEHNS.

B nnaHe ¢opmMMpoBaHUS OCHOB Hay4YHOro MUPOBO33PEHUS, OCBOEHUS
obLleHay4HbIX MEeTOAO0B MO3HaHWSA M OrbiTa MNPaKTUYECKOro MPUMEHEHUSI Hay4HbIX
3HaHWA n3y4vyeHne npegmeTa «XuMusa» Ha YranybnéHHOM YPOBHE OCHOBaHO Ha
MEXNPEAMETHbIX CBA3AX C y4ebHbIMY NpeagMeTamm, BXOOALMMUN B COCTaB NPeaMeTHbIX
obnactenn «EcTecTBeHHO-Hay4Hble npegMeTbl», «Matematnka n MHpopmaTnka» u
«PycCKUin A3blK 1N nuTepatypa».

Mpwn n3yyveHun y4ebHoro npegmeTa «xXnumMmsi» Ha yrinybnéHHOM YPOBHE TakXKe, Kak
Ha YPOBHE OCHOBHOIO 1 CpeaHero obuero obpasoBaHuns (Ha 6a30BOM YPOBHE), 3afadyen
NEepBOCTENEHHON 3HAYNMOCTU SABNSETCA (POPMUPOBAHME OCHOB HAyKuU XUMUU KakK
obnacTn COBPEMEHHOro €CTECTBO3HAHWA, MPaKTUYECKOWN AEATENIbHOCTM 4YenoBeka U
OAHOro N3 KOMMOHEHTOB MUPOBOW KynbTypbl. PelweHne aTon 3agaym Ha yrny6néHHom
YPOBHE 1U3y4YeHns npeagMeTa npeanonaraeT peannusauuio Taknx Lenen, Kak:

e (opmMmupoBaHue npeacTaBfeHUn: O MaTepuanbHOM eANHCTBE  MUpa,
3aKOHOMEPHOCTAX U MO3HABaeMOCTUN SBSIEHUI NPUPOAbl, O MECTe XMMUN B
CUCTEME eCTECTBEHHbIX HayK 1 €€ BeayLlen ponn B o6ecnevyeHnm yCTon4msoro
pasBUTUA  4YenoBevecTBa: B peweHun  npobsiemMm  3KOSIOrMYECKON,
9HEpPreTMYeCcKon n nuwieson 6e30nacHOCTU, B pa3BuTUN MeguULUHbI, CO30aHNN
HOBbIX MaTepuasnoB, HOBbIX WCTOYHUKOB SHeprun, B obecrneyeHnn
pauMoHanbHOro NPUpPOAONoabL30BaHNA, B hOPMUPOBAHNN MUPOBO33PEHUSA



obLen KynbTypbl YenoBeKa, a TakXe 3KOJorm4yeckm o60CHOBaHHOMO
OTHOLLEHNS K CBOEMY 30POBbLIO 1 NPUPOLHON Cpeae;

® OCBOEHME CUCTEMbI 3HAHUIN, NeXXawmx B OCHOBE XUMNYECKON COCTaBNSIOLLEN
€CTEeCTBEHHO-HAaY4YHON KapTUHblI MUpa: (PyHOAMEHTasIbHbIX MOHATUIA, 3aKOHOB
N TEOPUN XUMUWN, COBPEMEHHLIX NPEACTaBMeHMA O CTPOEHUN BellecTBa Ha
Pa3HbIX YPOBHAX — aTOMHOM, WMOHHO-MOJIEKYNIAPHOM, HaAMONEKYSPHOM, O
TEPMOANHAMMYECKNX W  KUHETUYECKMX 3aKOHOMEPHOCTAX  MpoTeKaHus
XUMNYECKNX peaKkuum, 0 XMMNUYECKOM paBHOBECUN, PacTBOpax U OUCNEPCHbIX
cuctemMax, 06 obLWMNX HayYHbIX MPUHLMMNAX XUMUYECKOro NPOnU3BOACTBA;

e (hopmMUpOBaHME y 06yHaOLLNXCA OCO3HAHHOIO NOHUMaHUSA BOCTPEOOBaHHOCTH
CUCTEMHbBIX XUMUYECKNX 3HAHUI 0N OOBACHEHUSA KIIHOYEBLIX MAen N npobnem
COBPEMEHHON XUMWUWN, A8 OObACHEHMS W MNPOrHO3UPOBaHUS SBMEHWUMN,
NMEIOLLUMX €CTECTBEHHO-HaY4HYIO MpuUpony; rpamMOTHOrO peLLeHus npobnem,
CBAA3aHHbIX C XMMWEN, MPOrHO3UPOBAHWUA, aHanu3a M OLUEHKU C No3nuuii
aKonorndyeckon 6e30nacHOCTV NOCNeacTBuii GbITOBONM M NMPOM3BOLCTBEHHON
OEATENbHOCTM  YenoBeKa, CBA3aHHOM C  XUMUYECKUM  MPOU3BOACTBOM,
MCNONb30BaHMEM 1 NepepaboTKON BELLECTB;

e yrnybneHvne NpencTaBieHNn O Hay4YHbIX METOAAX NO3HAHUA, HEOBXOOUMbIX 15
NPUOBPETEHNS YMEHUI OPUEHTUPOBATLCA B MUpPE BELLECTB U OObACHEHWUS
XUMUYECKUX SBNEHWIA, WMEKLWMX MECTO B nNpupoae, B MNPaKTU4eCKomn
AEeATEeNbHOCTU U NOBCEAHEBHOM XXU3HW.

B nnaHe peanusaumyn nepBOOYEpPEfHbIX BOCMUTATENbHbIX W Pa3BUBAKOLLNX
YHKUMA LENOCTHON CUCTEMbl cpegHero obuwero obpasoBaHus Npu  U3yYeHUU
npegmeTa «XuMns» Ha yrnybnéHHOM YpOBHEe OCOOYI0 aKTyaslbHOCTb NpuobpeTaroT
Takue Lenu 1 3agadu, Kak:

e BOCNUTaHNE y6eXXAEHHOCTN B MO3HABAEMOCTM ABSIEHWI NPUPOLbI, YBAXKEHUS K
npoueccy TBoOpYecTBA B 00MacTM  TEOPETUMHECKUX U NPUKIaaHbIX
nccnegoBaHnin B XumMmn, (opMmnpoBaHne MMPOBO33PEHNS, COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKW;

e pasBuUTME MOTMBaUUM K OOYYEHMIO W MO3HAHWMIO, CMNOCOBOHOCTEN K
CaMOKOHTPOJIO 1 CaMOBOCMUTAHNIO HA OCHOBE YCBOEHUS 06LLevenoBe4eCKnX
LLEHHOCTEW;

e pasBUTME MO3HABATESIbHbIX WHTEPECOB, WHTENNEKTYyallbHbIX U TBOPYECKUX
cnocobHocTen obyvalowmxcs, @QOpPMUPOBAHNE Y HUX CO3HATESIbHOMo
OTHOLLUEHNA K camMoobpasoBaHMiO W HenpepbiBHOMY 06pa3oBaHMo  Kak
YCNOBUIO YCMNELLUHON NPOgEeCCMOHaNbHOM N OOLLECTBEHHON AOEATENbHOCTMH,
OTBETCTBEHHOIO OTHOLUEHNSI K CBOEMY 3[00POBbBIO 1 NOTPEOBHOCTUN B 340POBOM
obpase XXU3Hu;

e (HOPMUPOBAHNE YMEHWUIA W HAaBbIKOB pPa3yMHOro npupoaonosib30BaHUs,
pasBUTUE 3KOJSIOMMYECKON KyJSbTypbl, NpMOBpeTeHne onbita O6LECTBEHHO-
NONE3HOWN 3KOSIOMNYECKON OeATENbHOCTH.

MECTO NPEOMETA B YHEBHOM NMJIAHE

O6Luee 4ncno 4yacos, NPeQyCMOTPEHHbIX S N3YHEHUS XUMUN HA Yriny6neHHOM
YypOBHE cpegHero obuwero obpasoBaHus, coctasnaet 204 vacos: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 4aca (3 yaca B Hegento).



COAEP>XAHUE OBYYEHUA
10 KJ1IACC

OPrAHUYECKASA XNMUSA
TeopeTnyeckue 0CHOBbl OpPraHN4ecKom Xumumn

MpegmeT 1 3HAYEeHUE OpPraHN4YecKoW XMMWUW, NPELCTaBNeHMe O MHOroobpasuu
OpraHNy4ecKNX COeaNHEHNIA.

DNEKTPOHHOE CTPOEHNE aToMa Yrnepona: OCHOBHOE 1 BO36Y)XKAEHHOE COCTOSHUS.
BaneHTHble BO3MOXHOCTM aTtoma yrfiepoga. XumMmyeckasi CBsA3b B OpPraHMYecKmx
coeguHeHnsx. Tunbl rmMbpuamsaumm aTtoMHbIX opbuTtanen yrnepopa. MexaHn3mbl
obpasoBaHnss KOBaNEeHTHOW CBA3W (OOMEHHbIi M LOHOPHO-aKUENTOPHbIN). Tunbl
NnepekpbiBaHNA aTOMHbIX opbutanein, o- u 1-ceasn. OguHapHas, OBOMHAs N TPOMHas
cBA3db. Cnocobbl pa3pbiBa CBA3EN B MOJEKyax OpraHn4eckux sewecTtB. [MoHaTne o
CcBOOOOHOM pagukane, Hykneoune n anektpodune.

Teopusi cTpoeHust opraHndeckux coegmHeHun A.M. bByTnepoBa n coBpemMeHHble
NPEOCTaBfeHnss O CTPYKType MOSEKYS. 3Ha4yeHne Teopun CTPOEHUSA OpraHUYecKux
coeanHeHnn. MonekynsipHble U CTPYKTYpHble opmysbl. CTPYyKTypHble OpMySbl
pPasnuyHbIX BUOOB: pPas3BEpPHYyTas, COKpawgeHHas, ckenetHasa. W3omepus. Bugpl
N30MEPUN: CTPYKTYpHas, NPOCTPaHCTBEHHAs. DNEKTPOHHbIE 3(PEKTbI B MOSIEKYax
OpraHnyecKnx coeanHeHNn (MHOYKTUBHbIA N Me30MepPHbIN 3P eKTbI).

MpencrtaBneHne o Knaccudpukaumm opraHn4eckux BewecTtB. [loHsaTne o
dyHKUMOHaneHoOM rpynne. omonorus. omonoruyeckune psgel. Cuctematndeckas
HOMeHKnaTypa opraHudeckux coegnHeHnin (IUPAC) wn TpuBmnanbHble Ha3BaHUSA
OTAeSNIbHbIX NpeacTaBuTenen.

OcobeHHOCTN 1 Knaccudukaumsa opraHmyecknx peakumn. OKUCAUTENbHO-
BOCCTaHOBUTESbHbIE PeakLmy B OPraHN4eCKon XUMUN.

OKCNepUMEHTalNbHblE METOAbl W3Y4YEHMS BELWECTB W WX NpeBpaLleHUii:
O3HaKOMJIEHME C obpa3suamMmn OpraHNYeCKNX BELLECTB M Matepuanamm Ha ux OCHOBE,
OMbITbl MO MNPEBPALLEHNIO OPraHNYeCKMX BELLEeCTB NPV HarpeBaHuu (nnasBneHue,
obyrnuBaHne u TrOPEHNE), KOHCTPYMPOBAHME MOLENEN MOJSIEKYST OpPraHNYeCKnx
BELLIECTB.

Yrnesopopopabl

AnkaHbl. fomonorndeckun psa ankaHos, obuwas dopmyna, HOMeHKnartypa u
N30Mepusi. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN ankaHoB, spe-
rmépmngnsaunsa aTtoMHbIX opbuTtanen yrnepoga, o0-cBsa3b. DPu3nHecKne CBOKNCTBA
anKaHoB.

XUMmyeckne CBOWCTBA ankaHOB: peakuun 3aMelleHnsi, 130Mepu3aumnu,
AerngpupoBaHuns, UMKNn3auumn, nuponnsa, KpekuHra, ropenHus. [lMpepctaeneHne o
MEXaHU3Me peakLunin paamKkasbHOro 3aMeLleHus.

HaxoxxgeHve B npupoae. Cnocobbl NoNyyYeHNs U NPUMEHEHNE afIKaHOB.

LinknoankaHnbl. O6was dopmyna, HoMeHknatypa u usomepus. OcobeHHoCTU
CTPOEHNA U XMMUYECKUX CBOWCTB ManbiX (UMKNonponaH, UMKnobyTtaH) M O6blYHbIX
(UMKNONEeHTaH, uMKNorekcaH) uuknoankaHoB. Cnocobbl NOMy4YeHUss N MPUMEHEHMNE
LMKNOaNKaHoB.

AnkeHbl. ['omonormyeckun pspg ankeHos, obwasa ¢dopmyna, HOMeEHknatypa.
ONeKTPOHHOE 1 MPOCTPaHCTBEHHOE CTPOEHWE MOJEKYN afikeHoB, Sp?-rubpuansaums



aTOMHbIX opbuTanen yrnepoga, o- N 1-cea3un. CTPYKTypHasa U reoMmetTpuyeckas (uuc-
TpaHc-) nsomepus. Pnamnyeckne CBONCTBA ankeHoB. XMMUYECKNE CBOWCTBA: peakuumn
NpUCOeaNHEHNS, 3aMeLLEHNSA B A-NONOXKEHME NPW ABOMHOW CBA3U, NOAUMEPU3aunn 1
okucneHusi. MNpasBuno MapkoBHMKOBa. KayeCTBeHHble peakuum Ha ABOWHYK CBSAS3b.
Cnocobbl Nony4eHnsa N NPUMEHEHNE afiKEHOB.

AnkagneHbl. Knaccudpukaums ankagmeHoB (CONpPsiXKEHHbIe, WN30NPOBAaHHbIE,
KyMyinpoBaHHbIE). OCOBEHHOCTUN 3NEKTPOHHOINO CTPOEHUS N XUMUYECKUX CBOWNCTB
COMPSKEHHbIX aneHos, 1,2- n 1,4-npucoepuHeHve. lonnmepunsaums COMPSXXEHHbIX
aneHoB. Cnocobbl NOAy4EHMS U NPUMEHEHNE anKkaaneHoB.

AnkuHbl. [oMonornyeckun psg ankuHoB, obwias dopmyna, HOMeHKnatypa u
N3oMepus. DNEKTPOHHOE N MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN afKUHOB, Sp-
rmépuansauns atoMHbiXx opbutanen yrnepoga. PusnHeckme CBOWNCTBA aNKUHOB.
XUMmyeckne CBOWCTBA: peakuun MNpUCOeavHeHns, anMmepusaumm 1 TpruMmepusauuu,
oKucneHusi. KucnoTtHble CBOMNCTBa ankKMHOB, NMEKOLMX KOHLUEBYHD TPOWHYIO CBSA3b.
KadecTBeHHble peakumm Ha TPOMHY cBA3b. CNocobbl NOMAyYeHUs U MPUMEHEHNE
aNKNHOB.

ApomaTuyeckne yrneesogopodpl (apeHbl). Fomonorndecknii psg apeHos, obuias
dhopmyna, HOMeHkKnaTypa 1 N3oMepus. INEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHUE
Mosekybl 6eH30na. Prnanyeckme CBONCTBA apeHoB. XMMNYECKNE CBONCTBA BeH3ona u
€ro romMoJioroB: peakuun 3ameleHuss B 6eH30/IbHOM KOJfbLe W YrneBoaopOAHOM
pagukane, peakumm NpucoeanHeHns, okncneHne romonoros 6eHsona. MNMpegcrasnerHne
06 OpueHTUpPYLWEM OeNCTBMM 3amecTuTenein B OeH30SIbHOM KOJbLe Ha npuMepe
aNKWIbHbIX PaguKanos, KapOOKCWUbHOW, TMAPOKCUBHOW, aMWHO- WU HUTPOrpynnbl,
aTtomoB ranoreHoB. OCOBGEHHOCTM XMMUYECKMX CBOWCTB cTupona. lNonumepusaums
ctupona. Cnocobbl NOAyHEHNA N NPUMEHEHNE apOMaTUYECKNX Yr1IEBOAOPOLOB.

MpupogHbin rag. lonyTHble HedTaHble rasbl. HepTb M €€ nponcxoxaeHue.
KameHHbIn yronb M NpoaykTbl ero nepepabotku. Cnocobbl nepepaboTkm HedTu:
NeperoHkKa, KPeKUHr (TepPMUYECKU, KaTanuTU4ecKun), pudopmMUHT, MNNPOANS.
MponykTbl NnepepaboTkn HepTH, NX NPUMEHEHNE B MPOMBbILLSIEHHOCTN U B ObITY.

"eHeTn4yecKkas CBA3b MeXAy pasnyHbIMU Knaccamm yrineBoaoponos.

ONIEKTPOHHOE  CTPOEHUEe rasioreHNPon3BOOHbIX  yriesogoponos. Peakuun
3aMeLLeHNs rasioreHa Ha rmapoKcorpynny, HATPOrpynny, LMaHorpynny, aMmmHorpynny.
[enctene Ha ranoreHnpousBofHble BOOHOrO W CAMPTOBOrO pacTeopa LUENOoHN.
B3anmopenctene guranoreHankaHoB C  MarHmem UM UMHKOM. [loHsaTne o
METaNIoopraHNyeckmx  coeguHeHnsax.  Vicnonb3oBaHne  ranoreHnpou3BOAHbIX
yrneBogopoaoBs B ObITy, TEXHUKE U NPU CUHTE3E OPraHNYeCKnX BELLECTB.

OKCnepuMeHTabHble METOAbI U3YYEHUSA BELLECTB N NX NPEBPALLEHNI: U3YyYeHNE
hun3nYecKnx CBOWCTB YrNeBOAOPOAOB (PaCTBOPUMOCTbL), Ka4YeCTBEHHbIX peakuui
yrneBoaopoaoB pPasnuyHbIX Knaccos (obecugedvnBaHne 6pOMHON MAU MOLHOW BOAbI,
pacTBOpa nepMaHraHaTa Kanusi, B3auMoaencTene aueTuieHa c aMMruadHbiM pacTBOpPOM
okcupga cepebpa(l)), kKadecTBeHHOE OOHapyXXeHWe yrnepoga W Bopgopoga B
OpraHVyecKmMx BellecTBax, Mnosiy4eHne aTuneHa W N3y4eHue ero CBOWCTB,
O3HaKOMJIEHME C Konnekunamm «HedTb» n «Yronb», ¢ 06pasyamMmm nnactMacce, Kay4ykos
N pPe3nHbl, MOLENNPOBaHWE MOJSIEKYNl YrieBO4OPOOOB W  ranoreHnpon3BOAHbIX
yrneBogoponos.



Kucnopopcopepialiue opraHun4yeckme coeauHeHusi

lMpepenbHble ogHOaTOMHbIE CnNPTLI. CTPOEHUEe MONEKYN (Ha NpuMepe MeTaHona
n aTaHona). Fomonorudeckn psg, obwas dgopmyna, U3OMeEpUs, HOMeHKnatypa u
knaccugpukaumsa. dusnveckne CBOWCTBA MNpefesibHbIX  OOHOATOMHbIX  CMMPTOB.
BopgopoaHble CBA3U Mexay MoneKynamy CnnMpToB. XMMUYECKME CBOWCTBA: peakuun
3amelleHns, pgervgpartauuv, OKWUCNEHWs, B3aMOAENCTBME C OpraHn4yeckKumm u
HeopraHnyeckumn KkKmucnotamu. KavecTBeHHas peakuusi Ha OOHOATOMHble ChUPTbI.
Henctemne aTtaHona M MeTaHoNa Ha opraHu3Mm 4enoseka. Cnocobbl MONyYeHUs U
NPUMEHEHNE OQHOATOMHbIX CANPTOB.

MpocTble acupbl, HOMeHKNaTypa u unsomepma. OCoBEHHOCTU (UNYECKUX W
XUMNYECKNX CBOWCTB.

MHoroaToMHble CNUPTbI — ATUAEHINIUKOSb U FIMUEPUH. PU3NYECKNE N XUMNYECKNE
CBOWCTBA: peakuMnm 3amelleHns, B3aMMOOENCTBUME C  OpraHuyeckumn u
HEOPraHNYeCKUMN KUCNOTaMn, Ka4eCTBEHHAs peakumss Ha MHOroaTOMHble CAUPTbI.
lMNpencTtaBneHve 0 MexaHM3Me peakumini HykKneouabHOro 3amelleHnsa. [enctene Ha
opraHnam yenoseka. Cnocobbl NOAYHEHUSA N NMPUMEHEHNE MHOMOATOMHbIX CANPTOB.

®eHon. CTpoeHue Monekynbl, B3aUMHOE BAUAHWE TUOPOKCOrpynnbl U
6eH3oNbHOro sgpa. Pdusmyeckne ceonctea deHona. OCOBEHHOCTM XUMUYECKUX
cBonCTB heHona. Ka4yecTBeHHble peakuumn Ha peHos. TOKCUYHOCTL dheHona. Crnocobebl
nonyyeHus n NnpuMmeHeHne peHona. PeHongopmanbgervgHas cMmona.

KapboHWnbHble COeanHEHNS — anbaerngpl U KETOHbl. DJIEKTPOHHOE CTPOEHue
KapboHunbHOM rpynnbl. fomMonorumyeckne psgobl anbAermgoB U KETOHOB, 06Las
dopmyna, nsomMepnsa 1 HoMeHknaTypa. Pusnveckne CBONCTBa anbOerngoB N KETOHOB.
XuMn4eckne CBONCTBa aNbAerngoB U KETOHOB: peakuun npucoeanHeHuns. OKucneHune
anbAerngoB, Ka4decTBEHHble peakumn Ha anbgerngpl. Cnocobbl  NOAyyYeHUs n
NPUMEHEHNE anbaerngos U KETOHOB.

OpHoocHOBHbIE NpefenbHble KapboHoBble KUCNOTbl. OCOBGEHHOCTN CTPOEHUS
MOJSIEKYNT KapbOHOBbIX KUCNOT. MI3omepus n HOMeHknatypa. dusmnyeckne cCBONCTBa
OAHOOCHOBHbIX MpefenbHbIX KapboHOBbIX KWUCNOT. BopopogHble CBA3N  MexXay
MoneKynamm KapbOHOBbIX KUCNOT. XMMUYECKME CBOWCTBA: KUC/IOTHbIE CBOWCTBA,
peakuna aTtepudukaumm, peakumm C y4acTueM YrneBOAOPOOHOro  pagvkana.
Oco6eHHOCTN CBOWCTB MypaBbMHOW KUCAOTbI. [1oHATME O NPOM3BOAHBIX Kap6OHOBbLIX
KUCNOT — CNOXHbIX 3dumpax. MHoroobpasne kKapboHOBbIX KUcNoT. OcobeHHOCTH
CBOWCTB HenpeesibHbIX N apoOMaTU4YecKux KapOOHOBbLIX KWUCNOT, AnKapbOHOBbIX
KMUCNOT, MMAPOKCUKap6boHOBbIX KUCNOT. [peactaBntTenm BbiCLUMX KAPOOHOBbLIX KNCOT:
CTeapuHOBasi, MafibMUTUHOBAs, OJIENHOBASA, JIMHOJIEBAS, JIMHOJIEHOBAs KUCNOThI.
Cnocobbl NoslyYeHnsa n NpUMeHeHne KapboHOBbIX KUCOT.

CnoxHble acupbl. omonornyecknn psg, obuwas dopmyna, M3oMepus ”
HOMeHKnaTypa. Pusnyeckne n XMmnyeckne CBONCTBa: rMaposn3 B KUCJION U LLIENTOYHOMN
cpepe.

Xupebl. CTpoeHne, pu3nyeckne N XUMM4ecKne CBOMCTBA >XUPOB: MMOponu3 B
Kncnom n weno4vyHon cpege. OCOBEHHOCTM CBOWCTB XXUPOB, COAep Xawmx OCTaTKu
HenpeaesbHbIX XXUPHbIX KUCAOT. 2Knpbl B NpUpoae.

Mbina kak conu BbiCLUMX KapBOHOBLIX KMUCIOT, X MOtoLLee AEACTBUE.

O6wan xapakTepucTuka yrnesogoB. Knaccudukaums yrnesogos (MOHO-, An- U
nonucaxapugbl). MoHocaxapugbl: oKo3a, @QPyKTo3a, ranakrosa, pubosa,
ae3okcnpnbosa. dPusnHeckne CBOMCTBA U HaxoXpaeHne B npupoge. POTOCMHTES.
XuMn4yeckne CBOWCTBA [JIIOKO3bl: peakumm C yydacTuemM CrvpTOoBbIX U anbpoerngHom



rpynmn, CNUPTOBOE N MOJSIOYHOKMKCOE BpoXkeHne. NpuMeHeHne rmoKo3bl, €€ 3HaYeHne
B XKU3HEOEATENbHOCTM opraHu3ma. [ducaxapugbl: caxapo3a, ManbTo3a U NakTosa.
Boccranasnusarowme n HeBOCCTaHaBfMBawowe  gucaxapugpl. Mpponns
ancaxapupos. HaxoxxpgeHue B npupode U npumeHeHue. lNonucaxapugbl: Kpaxman,
FMKOreH n uenntonosda. CTpoeHne MakpoMOJSIEKY ST KpaxMana, rvkoreHa v Lennososbl.
dunamyeckne CBONCTBA Kpaxmana W Leutono3bl. XMMUYECKMEe CBOWNCTBA Kpaxmana:
rMOPONN3, KaveCTBEHHas peakuns C MOoAOM. XUMMYECKUE CBOWCTBA LENIAO3bI:
rMOPONN3, nonyyvyeHne apupoB Uenntono3bl. [NoHATNE 06 MCKYCCTBEHHbIX BOJSIOKHAX
(BUCKO3a, aueTaTHbIN LLESK).

OKCNepuMeHTasnbHble METOAbl W3Y4YeHUs BEWecTB W WX NpeBpalleHunit:
PacTBOPMMOCTb PasfinyHbIX CNUPTOB B BOAE, B3aMMOAENCTBME 3TaHOMa C HaTPUEM,
OKMCSIEHNe 3TWUIOBOro cnupTa B anbaerng Ha packanéHHOW MedHOW NpPOBOJIOKE,
OKUCNIEHME JTWUOBOro CnuMpTa [UXPOMatoM Kanns (BO3MOXXHO MCMOJSIb30BaHue
BUgeomMarepuanos), Ka4deCTBEHHble peakunnm Ha anbgerugbl (C  rMapOKCUAOM
anammmHcepebpa(l) v rugpokengom megu(ll)), peakums ravuepuHa c rmgpokcugom
meau(ll), Xxmmmyeckme CBOWCTBaA pacTBOpa YKCYCHOW KUCOTbl, B3anMOAENCTBUE
pacTBopa rnoko3bl ¢ rugpokcugom meau(ll), B3anmogencTeme Kpaxmana C MoLoMm,
peLleHne aKCnepuMeHTanbHbIX 3adad no temam «CnupTbl U deHonbl», «KapboHoBbIe
KNCNoTbl. CNOXHbIE 3(PUpbI».

A3oTcoaepxalyme opraHm4eckue coeguHeHus

AMUHbI — OpraHuyeckne npPoOM3BOAHbIE ammuaka. Knaccudpukaums amMunHOB:
anugaTtnyeckne n apoMaTuyecKmne; nepsuYHble, BTOPUYHbIE U TpeTu4Hble. CTpoeHue
MOnekyn, obwas dgopmMyna, M30Mepusi, HOMEHKnatypa u (u3n4eckne CBOWCTBA.
XuMundeckoe cBoncTea anmgaTnyecKmMx aMmMHOB: OCHOBHbIE CBONCTBA, alkuimpoBaHue,
B3aMMOLeNCTBNE NEPBUYHbIX aMUHOB C a30TUCTON KNCNOTON. Conv ankunaMmmoHKs.

AHUNNH — NPeAcTaBuUTENb aMMHOB apomartudeckoro psga. CTpoeHne aHunmHa.
B3aumHoe BnusiHMe rpynn aToMoB B Monekyne aHunmHa. OCOBEeHHOCTN XUMUYECKNX
CBOWCTB aHunuHa. KadecTBeHHble peakumm Ha aHuamH. Cnocobbl nonyyYeHus wu
NpPUMEHeHne anudaTnyeckux aMmHoB. NonyvyeHne aHunmHa n3 HUTpPobeH3ona.

AMUHOKMCNOTbI. HOMeHknatypa n mnsomepus. OTgenbHble npegcraButenn a-
aMVHOKNCAOT: FUUMH, anaHuH. Pusndeckune CBONCTBA aMUHOKUCIOT. XUMUYECKNE
CBOMCTBA aMUWHOKMCIIOT KaK am@OTepHbIX OpraHU4yecKnx CcoefuHeHun, peaxkuns
nonukoHaeHcauun, obpasoBaHne nenTugHon cBasn. buonorudeckoe 3HaveHue
aMnHoKNcNoT. CUHTE3 1 rmMaponn3 NenTuaos.

Benkn kak npupogHble nonumepsbl. [lepBu4Hasa, BTOpUYHAA W TPETUYHas
CTPyKTypa 6enkoB. Xumunyeckue cBolcTBa 6enKoB: rugponus, geHatypauus,
KayeCTBEHHbIE peakumn Ha 6enku.

OKCNepuUMEHTaNbHblE  METOObl W3YYEHUS BEWeCTB W  UX NpPeBPALLEHWIA:
pacTBopeHne 6enKoB B BOAe, AeHaTypaums 6enKoB Npu HarpeBaHnn, LBETHbIE peakLunn
Ha O6enkn, pelleHne 3KCNepuMEHTalnbHbIX 3afad no Temam <«A3oTcoaepkalime
opraHn4eckne coeguHeHns» N «Pacno3HaBaHne opraHNYeCcKX COEANHEHNIN».

BbicOKOMONEKynsipHble coeauHEHNS

OCHOBHblE MOHATVS XMMUWN  BbICOKOMOJIEKYJISIPHBIX COEAVHEHMWI: MOHOMEP,
NoNMMeEpP, CTPYKTYPHOE 3BEHO, CTeMeHb MOoNMMepu3aunn, CPepHsisi MOJieKyNsipHas
macca. OCHOBHble MeTodbl CUHTE3a BbICOKOMOMEKYNSIPHbIX — COeAVHEeHun -
noIMMepu3aLms 1 NoIMKOHAEHcauus.



MonumepHble  matepuanbl.  lnactmaccbl  (NOAWITUAEH,  NOAUMNPOMUIIEH,
NONVBUHUAXNOPUA, NoANCTMPON, nonMMeTUNIMETaKpmnar, nonvkap6oHarsl,
nonuatTuneHTepedTanar). Ytunusaumsa n nepepabortka nnacTtuka.

DnacToMepbl: HATypasbHbI KayyyK, CUHTETUYECKME Kayyyku (ByTagmeHOoBbIN,
XNTIOPOMNPEHOBLIN, N30MPEHOBbLIN) Y CUINKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XI0MOK, LWEPCTb, LWESK), UCKYCCTBEHHbIE (BMCKO3a,
aueTaTHOE BOJIOKHO), CUHTETUYECKNE (KanpoH 1 naBcaH).

Monnmepbl cneumanbHOro HasHaveHus (TedhsIoH, Kesnap, 3/eKTPonpoBoasLmne
nonumepsl, bruopasnaraemMble NOANMEPDI).

OKCMNepuMeHTasnbHble METOAbl W3Y4YeHUs BeWecTB W WX NpeBpaLleHunit:
O3HaKOMJIEHME C obpasuamMn NpUPOOHbLIX M MCKYCCTBEHHbIX BOJIOKOH, MfacTmacc,
Kay4yyKOoB, peELLEeHNe aKCrnepuMeHTanbHbIX 3af4a4d no Teme «Pacno3HaBaHue nnactmacce
N BOSTOKOH».

PacuyéTHble 3agayn.

HaxoxpeHne MOSekynspHoM OpMySibl  OPraHM4eckoro COeAMHEHUA Mo
MacCOBbIM [ONSIM 3/IEMEHTOB, BXOASALMX B €r0 COCTaB, HAXOXOEHNE MONEKYNSPHON
hopMybl OPraHN4ecKoro coeguHeHnst No Macce (06bEMY) NPOAYKTOB CropaHusi, no
KOIMYEeCTBY BeLLecTBa (Macce, 06bEMY) MPOAYKTOB peakuumn U/unm NCXoLHbIX BELLECTB,
YCTaAHOBMIEHNE CTPYKTYPHOM (POPMYsbl OpraHM4YeCcKoro BeLLeCTBa Ha OCHOBE ero
XUMUNYECKNX CBOMNCTB UM CNOCOOO0B NONy4YeHns, onpegeneHne oam Bbixoaa NpoayKra
peakummn OT TEOPETUHECKN BO3MOXXHOIO.

MexxnpeoMeTHble CBA3MW.

Peannzauua mexnpeamMeTHbIX CBA3EW Npu U3yYyeHun opraHnydeckon xmmum B 10
KNacce OCYLLEeCTBASETCS 4Yepe3 UCMOfb30BaHUe Kak obLMX eCTeCTBEHHO-Hay4YHbIX
NOHATUN, TaK N MOHATUN, MPUHATBIX B OTAENbHbIX NPeAMeTax eCTECTBEHHO-HAYy4YHOro
unkna.

O6wme ecTeCTBEHHO-HAy4YHble MOHATUSA: SBAEHWE, Hay4HbI (pakT, rMnoTesa,
Teopusi, 3aKOH, aHanua, CuHTEe3, Knaccudpukauns, HabnwogeHne, Wn3IMepeHe,
9KCMNEPUMEHT, MOAESNb, MOLENVPOBAHNE.

dusnka: matepusi, aToM, 3IEKTPOH, MPOTOH, HENTPOH, MONIEKYNa, SHEPreTU4ECKUi
YPOBEHb, BELLECTBO, TeNno, 06bEM, arperatHoe COCTOSIHME BeLLeCTBa, (pusnyveckme
BENNYMHbBI, ANHNLBI N3MEPEHUS, CKOPOCTb, 9HEpPrus, Macca.

Buonornsa: knetka, opraHusMm, 3Kocuctema, 6uocepa, MeTabonnam,
HacneaCcTBEHHOCTb, aBTOTPOMHBLIN N reTepOTPOMHbIA TUM NUTaHUS, OpPOXeHue,
hoTOoCUHTES, ObIXxaHne, 6enKn, yraesofabl, XUPbl, HYKNENHOBbIE KUCNOTbI, (DEPMEHTDI.

"eorpadmsi: nonesHble ncKonaemole, TOMANBO.

TexHonorns: nuweBble MNPOAYKTbl, OCHOBblI PauMOHAaNbHOrO MUTaHUA, MOKOLLME
CpeAcTBa, MaTtepuanbl N3 UCKYCCTBEHHbIX M CUHTETUYECKNX BOJIOKOH.

11 KNACC

OBLUAA N HEOPFAHUYECKAA XUMUSA
TeopeTnyeckue OCHOBbI XMMUW.

ATtom. CoctaB aTOMHbIX saep. Xumuyeckuin anemeHT. M3otonbl. CTpoeHune
9NEKTPOHHbIX 060M0YEK aTOMOB, KBAHTOBbIE 4uCNa. OHEPreTUYECKNE YPOBHU U
nogypoBHU. ATOMHbIE opbuTanu. Knaccndpukaums XMMN4eCcKnx 3N1eMeEHTOB (s-, p-, d-,
f-anemeHnTbl). PacnpegeneHne 3anekTPoHOB MO aTOMHbIM Oopbutansam. ONeKTPOHHbIEe



KOH(purypauum atoMOB 3/1EMEHTOB MNEepPBOro—4eTBEPTOrO0 MeEpPMooB B OCHOBHOM W
BO36Y>KOEHHOM COCTOSIHUMN, 9NEKTPOHHbIE KOHpurypaumm NOHOB.
DNEeKTPOOTPULATENBHOCTb.

Mepunogmyeckuin 3akoH 1 lNeprnogndeckas cuctema XmumMmnyecknx anemenHtos .M.
MeHpeneesa. CBa3b nepnognyeckoro 3akoHa v lNeprnognyeckon cucTeMbl XUMUYECKUX
9NIEMEHTOB C COBPEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTN N3MEHEHUS
CBOWCTB XUMMNYECKNX INIEMEHTOB N 06pa3yeMbIX MU MPOCTbIX N CAOXHbIX BELLECTB MO
rpynnam n nepuogam. 3HayeHne nepuogndeckoro 3akoHa .. MeHgeneesa.

Xnmmyeckaa cBaA3b. Bugbl XumMm4eckom CBASWN:  KOBaseHTHas, WOHHas,
mMeTannuyeckada. MexaHn3mbl 06pa3oBaHNSA KOBaANEHTHOW CBA3U: OOMEHHbIN 1 JOHOPHO-
aKUenTopHbIA. JHeprus u  gnavHa cBA3u.  [lonspHOCTb, HanpaBfIEHHOCTb U
HacbILLaeMOCTb KOBaneHTHoW cBA3n. KpaTtHole cBaA3n. BopopogHasa  CBA3b.
Me>XxmonekynsipHble B3anMOAeNCTBUS.

BaneHTHOCTb UK BaseHTHble BO3MOXXHOCTU aToMoB. CBA3b 3NEKTPOHHOW
CTPYKTYPbl MOJSIEKYT C UX FEOMETPUYECKUM CTPOEHUEM (Ha MpuUMepe coepuHeHUN
9NEMEHTOB BTOPOro Nepunoaa).

MpencraBneHne O KOMMJIEKCHbIX coepuHeHnsix. COoCcTaB KOMIMIEKCHOrO MOHa:
KOMMekcoobpasoBaTenb, MMraHabl. 3Ha4eHne KOMMIEKCHbIX coeanHeHnin. MNMoHaTue o
KOOPANHALNOHHON XUMUN.

BewectBa  MOSIEKYNSPHOro 1 HEMOJIEKYNIAPHOrO  CTPOEeHus.  Tunbl
KpUCTanIn4ecKnx peléTok (CTPYKTYp) U CBONCTBA BELLECTB.

MoHaTne o pgucnepcHbix cuctemax. VIcTuHHble pacTteopsbl. [lpencrtaBneHne o
KONnongHbix pacteopax. Cnocobbl BbipaXEHUA KOHLIEHTPaUMM pacTBOPOB: MaccoBas
005 BelecTBa B pacTBope, MONAPHas KOHLUeHTpauus. HacbIweHHbIEe 1 HEHACbILLEHHbIE
pacTBOpbIl, PacTBOPUMOCTb. KpucTtannorugparbl.

Knaccudumkaumsa n HOMeHKnaTypa HeOopraHuyecKmx BewecTB. TpusuasnbHble
Ha3BaHWA OTAENbHbIX NpeacTaBuTeNen HeopraHNYeCKNX BELLECTB.

Knaccungukaums XuMmMY4eCKMX peakumin B HEeOpPraHM4YeCKOM U OpraHuyecKomn
XUMNN. 3aKOH COXPaHEHWA MacCbl BELWECTB; 3aKOH COXPaHEeHUs U npeBpalleHns
SHEPrMn npu XUMUYECKUX peakumsax. Tennosble 3PPEKTbl XMMUYECKUX peakuui.
TepMoxXnMuyeckme ypaBHeHus.

CKOpPOCTb XMMUYECKON peakumn, €€ 3aBUCUMMOCTb OT PasfnyHbIX (HakTOpPOB.
fOMOreHHble 1 reTeporeHHble peakumn. Katanus n katannsaTtopbl.

O6paTtuMble U HeobpaTumble peakumn. Xummndeckoe pasHoBecue. KoHcTaHTa
XUMNYECKOro paBHoBecusi. PakTopbl, BAUSAIOWME HA MOSIOXKEHNE XUMUYECKOrO
paBHOBeCUA: TemnepaTtypa, LaBjieHne U KOHUEeHTpauuu BeLLeCTB, y4acTBYHOLWNUX B
peakumn. MNpunHumn Jle LLaTtenee.

dnekTponutnyeckas guccoumaums. CunbHbele N cnabble anekTponutbl. CTeneHb
anccouynaummn. Cpepa BOOHbIX PacTBOPOB: KUCNOTHAas, HeWTpanbHas, LWenoYHas.
BopgopogHbin nokazatens (pH) pacTteopa. 'maponna conen. Peakuumn NOHHOro obMeHa.

OKuncnnTenbHO-BOCCTaHOBUTESbHbIE peakumn. CteneHb okucneHms. OkmcnnTeb
N BOCCTaHOBUTESb. [1pouecchbl OKUCNEHNSA N BOCCTaHOBMEHUS. BaxkHenwme okucnntenu
N BOCCTaHoBUTENW. MeTon 9NeKTPOHHOro 6anaHca. JNeKTponn3 pacTBOPOB W
pacnnaBoB BELLECTB.

OKCNepUMEHTaNbHblIE  MeTOoObl  W3YYEHWs BelWeCcTB W UX NpeBpaLLeHWii:
pasfnioXeHne nepokcuga Bogopoda B MPUCYTCTBUM — KartanuadaTtopa, Mogenu
KpUCTaIMYECKUX PELLETOK, MNPOBeAeHMe peakunin MOHHOro obmeHa, onpepeneHve



cpepabl pacTBOPOB C MOMOLLbIO UHANKATOPOB, N3y4eHMEe BANAHNSA pasfinyHbIX (hakTopoB
Ha CKOPOCTb XMMUYECKOW peakLnn N NONOXKEHNE XNMNYECKOIO paBHOBECHUS.
HeopraHunyeckass xsumus

MonoxkeHne HemeTannos B [lepuogn4eckon cuUCTeEME XUMUYECKUX 3SIEMEHTOB
O.N. MeHpeneeBa n OCOBEHHOCTM CTPOEHUS UX aTtoMoB. Puamyeckume CBONCTBA
HemeTannoB. AnNnoTponns HEMETANNOB (Ha NpuMepe Kucnopoaa, cepbl, ocdopa n
yrnepogaa).

Bopopog. [llonyyeHune, dusnydeckne un XuUMMHYECKUEe CBOWCTBA: peakumm C
MeTannaMnm 1 HemeTansnamu, BOCCTaHOBUTENbHblE CBOWCTBa. mapuapl. TonavBHbIe
9NEMEHTDI.

ManoreHbl. HaxoxpgeHve B npupoge, Cnocobbl nosyveHus, (usnyeckune u
XUMunyeckmne ceonctea. [anoreHoBopoponbl. BaxHenwme kucnopopcopepxawime
coevHeHNss ranoreHoB. JlabopaTopHble W MPOMbILWIEHHbIE CMOCO6bI NOAYyYEHNS
ranoreHoB. [IpyMeHeHne ranoreHoB 1 NX COeANHEHWIA.

Kucnopop, 030H. JlabopaTopHbleé W MPOMbIWAEHHbIE CMOCOOLI  MONyYeHUs
kucnopopa. dnanyeckmne n XMMM4ecKne CBONCTBA M NPUMEHEHNEe Kucnopoga 1 030Ha.
Okcupgbl n nepokcuasbl.

Cepa. HaxoxpgeHue B npupoge, cnocobbl Nony4eHns, usn4eckne n XMMmnyeckme
csoncTea. CepoBopgopoa, cynedungbl. Okeung cepnl(lV), okeng cepobi(Vl). CepHucTtasn n
cepHasi KUCnoTbl 1 nx conn. OCobeHHOCTN CBONCTB CEPHOWN KUCNOTbI. NMpuMeHeHne
Cepbl N eé COeANHEHWI.

A30T. HaxoxxgeHne B npnpoae, Cnocobbl NoNyyYeHns, rusnyeckme n XmMmny4eckmne
csoncTea. AMMUak, HUTpuabl. OKkcngpl asota. A30TUCTas 1 a30THAsA KUCOTbI U UX COJN.
OCcoO6eHHOCTN CBOWCTB a30THOW KUCNOTbI. [lpyMeHeHne asoTa M ero coepuHeHUN.
A30THblE YOOOpEHUS.

®occop. HaxoxpgeHne B npupoge, CNocobbl MNOMy4YeHusi, U3NYECKNE U
Xumunyeckune ceonctea. Pocchugpl n pochuH. Okengpl hocdopa, hocdopHas Kncnota
n eé conu. MNpumeHeHne ocdopa n ero coeguHeHnn. PocopHbie yaobpeHus.

Yrnepopn, HaxoxgeHve B npupoge. AnnoTponHble mogngukaunun. dnusndeckmne n
XUMUYECKNE CBOWCTBA MPOCTbIX BELWEeCTB, 06pa3oBaHHbIX YyrnepogoMm. Okcupg
yrnepoga(ll), okcung yrnepoga(lV), yronbHaa Kucnota n e€ conu. AKTUBUPOBAHHbIN
yronb, agcopbumsa. dynnepeHbl, rpadeH, yrnepogHble HaHOTPYOKW. [lprvMeHeHune
NPOCTbIX BELLECTB, 06pa30BaHHbIX YrnepoaoM, N ero COEQNHEHNIA.

KpemHuin. HaxoxxgeHne B npupoae, Cnocobbl MONyyYeHus, uanyveckne u
xummndeckmne ceonctea. Okcup kpemuus(lV), KpemHueBas KWCnioTa, CuUavKaTbl.
[MpuMeHeHne KpeMHusa 1 ero coeguHeHuin. CTekno, ero nony4eHne, Buabl CTekna.

MonoxxeHne metannoB B [lepnognyeckon cucTeMe XUMUYECKUX 3/IEMEHTOB.
OCOBEHHOCTM CTPOEHUA SNEKTPOHHbLIX 0bonovyek artomoB MeTannos. Obuwme
unsnyeckne cBoCTBa METANNOB. [IpMeHeHne MeTanoB B 6bITy 1 TexHnke. Cnnasbl
MEeTassoB.

DNEKTPOXUMNYECKUI psaL HanpskeHnin metannos. Obuwue cnocobbl NoAyyYeHus
METaNoB: MMAPOMETANNYPrus, NUPOMETaNNYprud, anekrtpometannyprus. lNoHatne o
KOppo3un metannos. Cnocobbl 3alnTbl OT KOPPOIMMN.

Obwan xapaktepuctuka metannos I|A-rpynnel  lNMepnogn4eckon cucTeMsl
XUMUYECKNX 3NIEMEHTOB. HaTpuim 1 kKanuin: nonyyeHue, usnyeckne n XMMmM4eckme
CBOWCTBA, NPYMEHEHNE NPOCTbIX BELLLECTB U UX COeqUHEHWI.

Obwas xapaktepuctnka wmetannoBs |lIA-rpynnel  lNepuognyeckon CUCTEMBI
XUMUNYECKNX 3NeMeHToB. MarHnin u Kanbumin: nony4eHne, ousnyeckne n XMMmmn4eckmne



CBOWNCTBA, MNPUMEHEHME NPOCTbIX BELWECTB U NX coeanHeHuin. XKECTKOCTb BOAbl U
cnocobbl €€ yCcTpaHeHus.

ANOMUHNIA:  NoNyYeHne, U3NYECKne N XUMUYECKMEe CBOWCTBA, MNPUMEHEHNE
NPOCTOro BeLecTBa 1 ero coegmHeHnn. AMOoTepHbIe CBOMNCTBA OKCMAa U rmgpokcmaa
ANOMUHNS, MMAPOKCOKOMMEKCHI aItOMUHUS.

Obwas xapakTepucTMka  MeTannoB  noboydHbix  nogrpynn  (B-rpynn)
[Meprogmyeckom CNCTEMbl XUMNYECKNX 3N1IEMEHTOB.

dnanyeckne U XMMUYECKME CBOWNCTBA Xpoma U ero coegmHeHuin. Okcugpl w
rmpgpokengbl  xpoma(ll), xpoma(lll n xpoma(Vl). XpomaTel v guxpomaTtbl, UX
OKUCNUTENbHbIE CBOMCTBA. [1ony4eHne n NpuMeHeHne xpoma.

du3nYecKme N XMMMYECKNEe CBOMNCTBa MapraHua n ero coeguHeHun. BaxkHenwne
coegnHeHns mapradua(ll), maprarHua(lV), mapranua(Vl) v mapradua(Vll). MNMepmanraHar
Kasins, ero OKUCANTENbHbIE CBONCTBA.

dusnyeckmne U XUMUYECKUE CBONCTBA XXeflesa u ero coegmHeHnin. Okcuapl,
rugpokeungbl n conn xenesa(ll) n xxeneaa(lll). Nony4eHne n NpMMeHeHNe xxenesa n ero
CnnaBoB.

dusnHeckmne N XUMMYECKNE CBONCTBA Mean 1 e€ coefuHeHun. [NonydeHue un
NPUMEHEHNE MeaN 1 €€ COeaVHEHNIA.

LInHK: nony4yeHne, pusndeckmne n xmummdeckmne ceonctea. AMoTepHble CBONCTBA
oKcuga v rmgpokcmga UnHKa, ropoOKCOKOMMAEKCHl UMHKA. [TpuMeHeHne umHKka u ero
coequHEeHNA.

OKCnepuMeEHTasnbHblE METOAbI U3YYEHNS BELLECTB U UX NPEBPALLEHNN: N3YYEHNE
obpasuoB HEMETaANoB, ropeHne cepbl, ocdopa, Xenesa, MarHus B KUCIOPOAE,
n3yvyeHne kKonnekumn «Metannbl M cnnasbl», B3aUMOLENCTBUE LIENOYHbIX W
LLLENOYHO3EMESbHbIX MeTannos C BOAOWN (BO3MOXKHO Ncnosib3oBaHne
BMnoeomMaTtepuanos), B3aUMOLENCTBME LUMHKA W >Kenesa C pacTtBopamMu KUCNOT W
LLeNoYen, Ka4eCTBEHHbIE PeakLUMN Ha HeopraHN4YeCcKne aHMOHbI, KaTUoH BOgOpoada n
KaTNOHblI METANSI0B, B3aUMOLENCTBNE MAPOKCMAO0B aSIIOMUHUS N LIMHKA C pacTBopamMin
KNCNOT U LLENOYEN, PELLEHNE IKCNEPUMEHTASbHbIX 3a4a4 No Temam «[anoreHbl», «Cepa
N €€ coenHeHns», «A30T 1 pocdop 1 UX coeguHeHns», «MeTannbl rnaBHbIX NOArPYn»,
«MeTannbl NO604YHbIX NOArpPyn».

XMusa v XKuU3Hb
Ponb xumnn B 06ecneyveHnm yCTon4mBoro passmTtis 4enoseyecTsa. [1oHATME O Hay4HbIX
MeTodax MO3HaHMSA U METOAONONMN HayyYHOro uccnepoBaHusa. HaydHble npuHUmnGI
opraHMsauun XUMMYeCcKOro npomn3BoacTBa. [1poMbIlNEeHHbIE CMOCOObI MNOAYyYEHUS
BaXXKHEMLINX BELLECTB (HA nNpuMepe npou3BOoACTBA amMmuaka, CEPHOM KUCNOThI,
MeTaHonNa). MpoMbILLNEHHbIE CNOCOObLI MONYYEHUST METANNIOB U CMNNaBoB. XMMNUYECKOE
3arpsi3HEHNE OKpYXXatoLlen cpedbl 1 ero nocnenctens. Ponb xumun B obecneveHunn
9HepreTnyeckom 6e30nacHOCTU.

Xumna un  3gopoBbe  YenoBeka. JlekapcTBeHHble  cpefactBa.  [lpasuna
NCNOJIb30BaHNA NIeKaPCTBEHHBIX NpenapaTtoB. Ponb XxuMmnn B passutnm MeguumHbI.

XM NULWN: OCHOBHbIE KOMMOHEHTLI, nuwieBble p[obasku. Ponb xumum B
obecnevyeHun nuLLLEeBo 6€30nacHOCTH.

KocmeTnyeckue u napgromMepHble cpencrtsa. bbeitoBas xumwusa. [lpasuna
6e30nacHOro NCnonNb30BaHNA NpenapaTtoB ObITOBOW XMMUX B NOBCEOHEBHOWN XXUSHN.

XuMuns B CTPOUTENBCTBE: BaXKHENLLME CTPOUTENbHbIE MaTepuanbl (LEMEHT, OETOH).

Xumuns B cenbCkom xo3amnctee. OpraHn4eckune n MmHepasnbHble YOoOpeHus.



CoBpeMEHHbIE KOHCTPYKUMOHHbIE MaTepuanbl, KpacKu, CTEKO, Kepamuka.
MaTepuranbl ans anekTPoHUKN. HaHoTexHONornn.

Pac4éTHble 3apayn.

PacuéTtbl: mMaccbl BewecTBa unnm ob6bEMa rasoB MO WU3BECTHOMY KOSIMYECTBY
BellecTBa, Macce nanm o6bEMY OOHOro N3 y4acTBYIOLWUX B peakumy BELLEeCTB, Macchl
(06bEMa, KonmnyecTBa BELLECTBA) NMPOLAYKTOB peakuun, ecnvm OgHO U3 BELWEeCTB UMeeT
npuMecun, Macchbl (06bEMa, KONMYECTBa BELLECTBA) NPOAYKTa peakuun, ecnu 0gHo 13
BeLeCTB OaHO B BUOe pacTeBopa C ornpenenéHHon mMaccoBOW [0SIEN paCTBOPEHHOIMO
BELLeCTBa, MacCOBOW O0MM N MONSIPHOW KOHLUEHTpauun BewecTsa B pacTBope, A40Nu
BbIXOAa NpOoAyKTa peakumnmn oT TEOPETUHECKN BO3MOXXHOIO.

MexxnpeoMeTHbIE CBA3MN.

Peannzaums mexxnpegMeTHbIX CBA3EN Npu N3y4eHUn OOLLEN N HEOPraHNYEeCKOW
xumum B 11 Knacce oCyLLECTBASETCA Yepes3 MCNOMb30BaHNE Kak 0bLLMX eCTECTBEHHO-
Hay4HbIX MOHATUIA, TaK U MNOHATUI, NPUHATLIX B OTAENbHbIX NpegMeTax eCTeCTBEHHO-
Hay4YHOro umkKna.

O6Lwpme ecTeCTBEHHO-HAyYHblE MOHATUNA: SBMEHWE, Hay4Hbl (akT, rMnoTesa,
Teopusi, 3aKOH, aHanuM3, CUHTE3, Kraccudpukaums, nepuoanyHOCTb, HabnaeHue,
N3MepeHne, IKCNePUMEHT, MOLENb, MOOENNPOBaHNE.

dunzuka: matepusi, MUKPOMUP, MakpoMup, atoM, 3JIEKTPOH, MPOTOH, HEWTPOH,
MNOH, M30TOMbl, PAANOaKTUBHOCTb, MOJSIEKYNa, 3HEPreTUYEeCKNn ypPOBEHb, BELLECTBO,
Teno, O6bEM, arperatHOE COCTOSIHME BELWEeCTBa, WaeanbHbIl ras, uan4eckune
BEJIMYUHBI, €AMHULbI U3BMEPEHMS, CKOPOCTb, 9HEPIUs, Macca.

Buonorus: knetka, opraHnam, akocuctema, buocdepa, MeTabonmam, Makpo- u
MUKPOSNIEMEHTbI, OenKKn, >XUpbl, YraeBodbl, HYKNEUHOBblE KUCAOTbl, (EPMEHTHI,
FOPMOHbI, KPYroBOPOT BELLECTB M MOTOK SHEPIN B 9KOCUCTEMAX.

leorpadus: MuHepanbl, ropHble NOPOAbl, MOME3HbIE WCKOMaemble, TOMINBO,
pecypchbl.

TexHonornsa: XxXumMm4eckas MPOMbIWIEHHOCTb, METaNNyprugd, CTPOUTESbHbIE
mMartepuasbl, CeNIbCKOXO3SNCTBEHHOE MNPOU3BOACTBO, NULEBass MPOMbILLIEHHOCTD,
hapmaueBTnHeCcKas MPOMbILNIEHHOCTb, NPOM3BOACTBO KOCMETUYECKMX MpenapaTos,
NPOU3BOACTBO KOHCTPYKLUMOHHBIX MatepuasnoB, 3NEKTPOHHAs MPOMBbILLSIEHHOCTb,
HaHOTEXHONOrmu.



MIAHUPYEMDBIE PE3YJIbTATbl OCBOEHUS1 MPOrPAMMbI MO XUMUUN HA
YrnyeneHHOM YPOBHE CPEAHEIO OBLLENO OBPA3OBAHUA

JINMHOCTHbIE PE3YJIbTATDI

B cooTBeTCcTBUM C CUCTEMHO-OEATENIbHOCTHBbIM MOOXOAOM B  CTPYKType
JINYHOCTHbBIX Pe3ynbTaToB OCBOEHUS nNpeameTa «XnMns» Ha ypoBHE cpegHero obuiero
obpasoBaHns BbleneHbl Crefyowme COCTaBnfAwWme: OCO3HaHWe oby4arowmmMmcs
POCCUACKON  FPaXXAAaHCKOW  MAEHTUYHOCTW; TOTOBHOCTb K  CamMOpasBUTUIO,
CaMOCTOATENIbBHOCTN U CaMOOMPEAENEHNIO; Hannyme MoTuBaumm K  OBYyYEeHWIo;
FOTOBHOCTb W CMOCOBHOCTb O6y4aloLMXCa PYKOBOACTBOBATLCA MNPUHATbBIMUA B
obwiectBe npasBunaMmMm M HOpPMamMn  MOBEAEHWS; Hanuynme npaBOCO3HaHWS,
9KOJI0MMYECKON KYNbTYpbl; CMOCOBHOCTL CTaBUTb LEIN U CTPOUTL XKU3HEHHbIE MN1aHbI.

JINYHOCTHBLIE  pe3ynbTaTbl  OCBOEHUS  npegMeTa  «XUMUsi»  OTpaxkaroT
CPOPMUPOBAHHOCTL  OMbITa MO3HaBaTeNIbHON U NPaKTUYECKON  OedATeSIbHOCTU
obyvatoLmxca B npouecce peanvsaunn obpasoBaTtesibHON AeATENbHOCTMW.

JInyHoCTHbIE  pesdynbTaTbl  OCBOEHWS  npegmeta  «XuMusi»  OTpaxkaroT
ChOpMUPOBAHHOCTL  OMbITa MO3HaBaTeNIbHON W NPaKTUYECKOW OeATeSIbHOCTU
oby4aroLmxcs B npouecce peanmsaumm obpasoBaTeflbHON OeATENbHOCTN, B TOM YMCne
B 4acTu:

1) rpa)xAaHCKOro BOCNUTaHUSI:

OCO3HaHMsA 00y4alLWUMNCA CBOUX KOHCTUTYLMOHHBIX MNpaB U 0683aHHOCTEN,
YBa)KEHUS K 3aKOHY 1 MPaBonopsaaKy;

NPeAcTaBfeHns O couunanbHbIX HOpMax 1 Npasunax MeXINYHOCTHBIX OTHOLLEHNIA
B KOJINIEKTUBE;

FOTOBHOCTU K COBMECTHOWN TBOPYECKOW AEATENbHOCTM MpU CO30aHUN yYebHbIX
NPOEKTOB, PELUEHUN YyYebHbIX N MO3HaBAaTESbHbIX 33a4a4, BbINOSHEHUN XUMUYECKUX
9KCMNEPUMEHTOB;

CNOCOBHOCTN NOHUMATb U MPUHUMAaTb MOTUBbI, HAMEPEHUS, NIOTUKY U apryMEHTbI
APYrnx Npy aHannae pasfnyHblX BUOOB y4ebHOWN OeATEeNbHOCTY;

2) naTpnoTN4YECKOro BOCNUTaHNSA:

LEHHOCTHOrO  OTHOLWUEHWS K  UCTOPUMYECKOMY W Hay4YHOMY  Hacneguto
OTEeYEeCTBEHHOWN XUMUN;

yBaXKEHMS K Mpoueccy TBopYyecTBa B 06nactM Teopuum U NPaKTU4eCcKoro
NPWUIOXKEHUS XUMNN, OCO3HAHUS TOrO, YTO AAHHbIE HAYKN eCTb pe3ynbTaT AUTeNbHbIX
HabNoAEHN, KPOMOTANBbLIX 3KCNEPUMEHTaSIbHbIX MOUCKOB, MOCTOAHHOIO TPyAa YHEHbIX
N NPaKTUKOB;

NHTEepeca N No3HaBaTeslbHbIX MOTUBOB B MOSyYEHUN U MOCNedylowemM aHanmse
NHopMaUnn 0 NepenoBbIX AOCTUXKEHUSAX COBPEMEHHON OTEYECTBEHHOWN XMW,

3) AYXOBHO-HPaABCTBEHHOI0 BOCNUTAHUA:

HPaBCTBEHHOIO CO3HaHWs, 3TUYECKOro NoBeaeHNS;

CNOCOBHOCTN OLEHUBATb CUTyauuUK, CBA3AHHbIE C XUMWYECKUMWN ABAEHUAMU, U
NPVHXMaTb OCO3HAaHHbIE PEeLLEeHNs, OPUEHTUPYACH Ha MOPasibHO-HPaBCTBEHHbIE HOPMBbI
N LEHHOCTW;

FOTOBHOCTU OLeHMBAaTb CBOE NOBEAEHME M NOCTYMNKM CBOUX TOBapPULLIEN C NO3ULNIA
HPaBCTBEHHbIX 1 NPaBOBbIX HOPM M C Y4ETOM OCO3HaHMSA NOCNEACTBUIN NOCTYMKOB;

4) chbopMmupoBaHuNS KyJibTypbl 340POBbSI:



NMOHMMaHNA  LEHHOCTEN  300pOBOro U 6Ge3onacHoro obpasa  XXU3SHW,
HEOOXOAMMOCTN OTBETCTBEHHOIMO OTHOLLUEHWSS K COOCTBEHHOMY (PU3NYECKOMY W
NCUXNYECKOMY 340POBbIO;

cobnogeHns npasun 6e3onacHoro obpaleHnss C  Bewectsamun B ObITy,
NOBCEAHEBHOM XXNU3HW, B TPYOOBOW AEATENbHOCTY;

NOHVMMaHNA LEHHOCTWN NpaBun UHOMBUAYANBHOMO N KONNEKTUBHOIO 6e30nacHoro
NoBEeOEHUNA B CUTYyaLMSX, YIPOXAOLWMX 300P0BbIO N XKU3HU NIOAEN;

OCO3HaHUsA MNocCneacTBUn N HEMPUATUA BPEOHbIX MNPUBbLIYEK (ynoTpebneHus
ankorofs, HapKOTUKOB, KYPEHUS);

5) TpyA0BOIro BOCNUTaHUS:

KOMMYHUVKaTUBHOWN KOMMETEHTHOCTU B y4ebHO-1CccnenoBaTenbCKOM
OEATENbHOCTU, OBLLECTBEHHO NONIE3HOWN, TBOPYECKON U APYrnX Bugax AesTeNbHOCTY;

YCTAHOBKM Ha aKTUBHOE y4acTue B PELUEHUM NPaKTUYECKMX 3adad couunanbHOM
HanpaBNEHHOCTN (B paMKax CBOEro Knacca, LWKOsbl);

NHTEpeca K NPakTUYeCKOMY N3Y4eHUIO NPOgeCCHii pasNYyHOro poaa, B TOM Ynucne
Ha OCHOBE NPUMEHEHNSA NPEOMETHbIX 3HAHNIN MO XUMWUK;

yBaXKEHNA K Tpyay, Ngam Tpyaa n pesyfbtatam TpygoBON AeATENIbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BblO6OpY NHOVBUAYASIbHOWN TpaekTopun obpasoBaHus,
Oynywien npodeccun N peann3aumm COBCTBEHHbBIX >XU3HEHHbIX MAaHOB C YYETOM
JINYHOCTHBIX MHTEPECOB, CMOCOBGHOCTEN K XUMUW, WHTEPECOB WU NOTPEOHOCTEN
obLlecTBa;

6) aKonorn4eckoro BOCNUTaHus:

9KOMOMMYEeCKN Lenecoobpa3Horo OTHOLWIEHMS K MPUPOAE KaK WUCTOYHUKY
CYLLIECTBOBAHWS XXN3HN Ha 3eMIIE;

NOHMMaHNA rnobanbHOr0 XapakTepa 3KOJIOMMYEeCKMX npobnemMm, BAUSIHUSA
9KOHOMUYECKMX MPOLLECCOB HA COCTOSIHME NPUPOAHON N coumanbHOM cpenbl;

OCO3HaHNA HEOBXOAMMOCTU MCMONMb30BAHUS AOCTUMXKEHUA XUMUN ONS PEeLIeHns
BOMPOCOB paunoHanbHOrO NPUPOLONONb30BaHNS;

aKTUBHOIO HENpUATUS OEeNCTBUA, MPUHOCALUMX Bpen OKpy>KatoLein npupoaHON
cpepe, YMEHUs MNpPOrHo3mpoBaTb HebnaronpusiTHble 3KONOrMYecKne nocneacTens
npeanpuHUMaemMbIX OENCTBUIA U NpegoTBpaLlaTth UX;

HaNM4YMsa pPas3BUTOrO SKOMOMMYECKOrO MbILWMEHUS, 9KONOMMYECKON KyNbTypbl,
onbiTa AEATENBbHOCTU 3KOSOMMYECKON HanpaBfEHHOCTU, YMEHUS PYKOBOLACTBOBATLCA
MMK B NO3HABaTESNIbHOWM, KOMMYHUKATUBHON 1 COLMaNbHOM NPaKTUKe, CNOCOBHOCTY ©
YMEHNS aKTUBHO NPOTUBOCTOATL naeonorum xemogpobuu;

7) LEHHOCTU Hay4YHOr 0 NO3HaHUSA:

MNPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO PasBUTUS HAyKN U
06LLECTBEHHOW NPaKTUKN;

NOHUMaHNA cneunduKN XM Kak HayKn, OCO3HaHUs e€ ponu B hopMupoBaHnin
pauMOHaNbHOrO Hay4YHOro MbIWEHNSA, CO34aHUN LEeNoCTHOro npencrasneHns o6
OKPY>KaloLLEM MMPE KaK O €AMHCTBE MpUpOodbl U YenoBeka, B MO3HAHUM NPUPOOHbIX
3aKOHOMEPHOCTEN 1 peLleHnn Npobem CoOXpaHeHNs NPUPOLHOro PaBHOBECKS;

yb6exxaEHHOCTN B 0COH60IM 3HAYNMOCTU XMW ON1S1 COBPEMEHHOWN LVBUAN3aLNA: B
€€ ryYMaHUCTMYECKOWN HanpaBfieHHOCTM M BaXKHOW ponn B co3gaHun HoBon 6asbl
MaTtepuanbHON KynbTypbl, B peleHnn ranobanbHbiX Npobnem yCTOMYMBOro pasBuUTUS
yefioBeyecTBa — CbIPbEBOW, SHEPreTUY4EeCKOW, nMUEBOM W 3KOJIOMMHYECKON
6e3onacHoCT, B pas3BUTUM MeauUMHbl, 06ecrneyvyeHnn ycrnoBuii YCMNELLHOrO Tpyada W
9KONOMNYECKN KOMMOPTHOM XKN3HN KaXXA0ro YneHa obuecTBa;



€CTEeCTBEHHO-HAY4YHOW rPaMOTHOCTU: MOHNMAHUSA CYLLUHOCTU METOO0B MO3HaHWS,
NCMNONb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOBHOCTM WCNONb30BaTb MNOJSyYaemMble
3HaHUA ANs aHanmsa n O6bACHEHUS ABMIEHNIA OKPY>XXAtoLWEro Mmpa 1 NPONCXoasLmnx B
HEM W3MEHEHUN, YMEHNs AenaTb OOOCHOBAHHbIE 3aK/IIOYEHMS HA OCHOBE Hay4HbIX
(hakTOB N NMEIOLLMXCS OAHHbIX C LeSIblo NONyYeHUs JOCTOBEPHbIX BbIBOLOB;

CNOCOBHOCTN CaMOCTOATENBHO UCMNOMb30BaTh XUMNYECKNE 3HAHNS O PELLEHMS
NpobnemM B peanbHbIX XXN3HEHHbIX CUTyaUNsX;

NHTepeca K NO3HaHWI, NCCeaoBaTesIbCKON AeATENbHOCTHY;

FOTOBHOCTM M CMOCOBHOCTM K  HenpepbiBHOMY  06pasoBaHUio U
caMo06pa3oBaHUI0, K aKTUBHOMY MOJTYHEHUIO HOBbIX 3HAHWA NO XMW B COOTBETCTBUN
C XKN3HEHHbIMW NOTPEOHOCTAMY;

NHTEepeca K OCOBEHHOCTAM Tpyda B pPasnuyHbiX cdepax npodecCroHanbHOM
AEATENIbHOCTM.

METANPEOMETHbIE PE3YJIbTATbI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUSA NPOrpaMMbl MO XUMUM Ha YPOBHE
cpepHero obLero obpasoBaHus BKJKOYAOT:
® 3Ha4yMMble ans hopmMrpoBaHus MMPOBO33PEHNS obyvaroLmxcs
MEXANCLUMMNNHAPHbIE (MeXXNpeaMeTHbIE) 0bLLeHayYHble NMOHATUS, OTpaXKatoLme
LEeNIOCTHOCTb Hay4yHOW KapTuHbl MMpa W cneunduky MeTogoB MNO3HaHWS,
MCNOJIb3YEMbIX B ECTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, SHEPIIs, SABNEHNE,
npoLecc, CUCTEMA, Hay4HbIn PaKT, MPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, uccnegoBaHue, HabngeHne, N3MepEHNE, SKCNEPUMEHT 1 apyrue);
® yHMBeEpCasnbHble Yy4ebHble AeNcTBMS (NO3HaBaTeNbHble, KOMMYHUKaTUBHbIE,
perynsiTuBHble), obecnevmBatoLine dopmumpoBaHme pyHKLMOHANBHOM
FPaMOTHOCTN N COLManbHON KOMMNETEHLMM O0By4YatoOLLMXCS;
® CrnocoBbHOCTb OByHalLMXCA UCMOMb30BaTbh OCBOEHHbIE MEXOUCUUNINHAPHDIE,
MVUPOBO33PEHYECKME 3HAHUA W YyHUBEPCANbHble Y4ebHble [OelcTBuUA B
NO3HaBaTeNbHOW 1 COUManibHON NPaKTUKe.
MeTanpegmeTHble  pe3ynbTaTbl  OTPaKalwT OBNageHne  yHUBepcasnbHbIMU
y4€e0HbIMN NO3HaBaTeNbHbIMWN, KOMMYHUKATUBHBIMU U PEMYAATUBHLIMU OENCTBUSMMU.

Mo3HaBaTenbHble YyHUBepcasnbHble y4eOHble AeiicTBUS
1) 6a30Bble norn4yeckue AencTBuNA:
® CaMOCTOATENbHO dhopmynuposaTb n aKTyanuanpoBaTb npobnemy,
paccmMaTpuBaTtb €€ BCECTOPOHHE;
® OnpedensaTb Uenn [esaTeNnbHOCTW, 3afaBas napamMeTpbl U KpUTepum nx
OOCTUXKEHMNS, COOTHOCUTb PE3YIbTaTbl AEATENBHOCTU C NOCTABAEHHLIMU LENSAMMU;
® /CNoMb30BaTb MPW OCBOEHUN 3HAHUA MNPUEMBbI  JIOTMYECKOrO  MbILUIEHNS:
BblOENATb XapaKTepHble NPU3HAKK MOHATUA N yCTaHaBNIMBaTb UX B3aUMOCBSI3b,
MCNOb30BaTb COOTBETCTBYOLMNE MOHATUS AN 0O bACHEHUSA OTAENbHbIX (DAKTOB
N ABNEHUN;
® BblbypaTb OCHOBAHNSA U KPUTEPUN N5 Knaccugurkaumm BELWECTB N XUMNYECKNX
peakuui;
® yCTaHaBnuBaTb  MPUYMHHO-CNEACTBEHHbIE  CBSA3W  MeXOy  M3y4YaemMbiMu
ABNEHUSAMU;



CTPOUTb NOrnMYeckne paccyxaeHns (MHOYKTUBHbIE, OeAYKTVBHbIE, MO aHanornm),
BbISIBNATb 3aKOHOMEPHOCTM U NPOTUBOPEYNS B pacCMaTpuBaEMbIX SABIEHUSX,
hopmynMpoBaThb BbIBOAbI 1 3aKJTIIOHEHNS;

NPUMEHATb B MNPOLECCe MNO3HaHMUS WCMONb3yeMble B XMW CUMBOJSINYECKME
(8HakoBble) Mopgenun, npeobpasosBbiBaTb MOAENbHbIE MPEenCTaBAeHNs —
XUMNYECKNA 3HaK (CUMBOJ) 3dNIEMEHTa, XuMudeckasa opmyna, YypaBHeHue
XUMNYECKON peakumm — npu  peweHnn Yy4ebHbIX MNO3HaBaTeslbHbIX W
NPaKTU4eCKUX 3adad, NPUMEHATb Ha3BaHHble MOAENbHble NpeacTaBfeHus ONns
BbISIBNIEHUSI XapaKTEPHbIX MPU3HAKOB M3Y4YaeMblX BELLECTB U  XUMUYECKUX
peakuui.

2) 6a3o0Bble uccnepoBaTesibCKme AeNCTBUS:

BNageTb OCHOBaMy METOAOB HAy4YHOro MO3HAHUA BELECTB N XUMUYECKUX
peakuui;

hopMynupoBaTtb Lenn 1 3agadn UCCcnefoBaHns, NCNob30BaTh NOCTaBIEHHbIE U
CaMOCTOATENIbHO C(POPMYSIMPOBaHHbIE BOMPOCbI B KayeCTBe WHCTPYMEHTa
NO3HAHNA N OCHOBbI AN (POPMUPOBAHNSA MMNOTESbI NO NPOBEPKE NPaBUIBHOCTU
BbICKa3bIBAEMbIX CY>XAEHWI;

BNageTb HaBblkaMW CaAMOCTOSATENIbHOrO  MAaHWPOBaHWS W NPOBEneHUs
YYEHNYECKNX IKCNEPUMEHTOB, COBEPLLEHCTBOBATL YMEHNSA HabntogaTh 3a XOA0M
npoLecca, CaMOCTOATENBHO MPOrHO3MPOBAaTb €ro pesynbTart, GopMyIMpoBaTb
obo6LeHs 1 BbiBOObl OTHOCUTENIBHO  OOCTOBEPHOCTW  pe3ysfibTaToB
nccnenoBaHns, COCTaBNSATb 06GOCHOBaHHbIN OTHET O NpofenaHHonm paboTe;
npuobpetaTtb  ONbIT  YYEHWYECKOM  WCCNEeOoBaTENbCKOM M MPOEKTHOM
OEeATENbHOCTN, NPOABNATb CNOCOBHOCTb N FOTOBHOCTb K CaMOCTOATEJIbHOMY
MOUCKY METOAOB PELUEeHNs MPaKTUY4eCKUX 3agady, MNPUMEHEHUIO PasfiyHbIX
METOLOB MO3HaHMS.

3) paboTta ¢ nicopmauyuen:

OPVEHTMPOBATLCS B Pa3NYHbIX UCTOYHMKAX MHPOopMaLnn (Hay4HO-nonynspHas
nuTepaTtypa  XMMUYECKOro COfep’KaHusi, CnpaBo4YHble Nocobus, pecypchbl
WHTepHeTa), aHanu3npoBaTb WHPOPMaUVIO pasfnydHbiX BUOOB U (HOPM
npeacTasneHuns, KPUTUYECKM oLueHnBaTb eé AOCTOBEPHOCTb n
HENPOTNBOPEYNBOCTD;

hopMynupoBaTb 3anpocbl U MPUMEHATb Pasnn4YHble METOAbl MPU MOUCKE U
oTtbope wHopmauun, HeobXxoaMMON LNs  BbINOAHEHUA y4YebHbIX 3apad
onpeaenéHHoro Tuna;

npuobpeTtaTtb  OMNbIT  UCMNONB30BaHUA  MH(POPMALNOHHO-KOMMYHUKATUBHBIX
TEXHOSIOMNI 1 Pa3fINYHbIX MOVMCKOBbIX CUCTEM;

CaMOCTOATENBbHO BbIGMpPaTh ONTUManbHYO hopMy NpeacTasneHnsa nHpopmauum
(cxembl, rpaduku, guarpammbl, Tabnvubl, PUCYHKU U OPYrne);

MCNONb30BaTb Hay4HbIN A3bIK B Ka4yecTBe cpencTea npu paboTte ¢ XMMNYECKON
NHopMaUmnen: NPUMEHATb MeXNpeaMeTHble ((PU3nYeckne n MaTemaTnyeckume)
3HaKn 1 CMMBOJIbI, POopMyIbl, aB66peBMaTypbl, HOMEHKNATYPY;

MNCNONb30BaTb 3HAKOBO-CYMBOJIMYECKIME CPEACTBa HarNAgHOCTMW.



KommyHuMKaTuBHbIE YHUBEpCasbHble y4eOHble AeiCTBUA:
® 3ajaBaTb BOMNPOCHI MO CyLWecTBY 06Cy>XAaemMon TeMbl B XO4e Avanora n/unu
ANCKYyCCuW, BbiCKa3blBaTb naeun, GopMynnpoBaTb CBOU NPeaoXKeHNS
OTHOCUTESNBHO BbIMOSIHEHNA NPELNIOXKXEHHOM 3a0a4n;
® BbICTynatb C Mpe3eHTauven pesynbTaToB MO3HABATENbHOW AOEATENbHOCTMH,
NOJSTYYEHHbIX CaMOCTOATENIbHO WX COBMECTHO CO CBepCTHMKamMu npwu
BbIMO/IHEHUN  XUMWYECKOrO  3KCMEPUMEHTA, NpPakTuYeckom paboTbl Mo
nccnegoBaHMio CBOWCTB M3yYaeMblX BELLECTB, peannsauunm y4ebHOro npoekTa,
1 bopMynNnpoOBaTh BbIBOAbI NO pe3ynbTaTam NPOBEAEHHBIX NCCNEA0BaHNN MYTEM
cornacosaHns NO3nUnin B Xoae 06Cy>XaeHnst 1 06MeHa MHEHNSAMUN.
PerynaTuBHble yHMBepcasnbHblie y4eOHble AeCTBUS:
® CaMOCTOSATENbHO MJIaHNPOBaTb W OCYLIECTBASATb CBOKO MNO3HaBaTesIbHYH
OEATENbHOCTb, OMNpenenas e€ uenm v 3afadun, KOHTPonMpoBatb U MO Mepe
HeO6XOAMMOCTN KOPPEKTUPOBaTb MNpegnaraembli anroput™ AENCTBUA  NpU
BbIMOSIHEHUN Y4eOHbIX W WCCNenoBaTeNnbCKUX 3apad, BblbupaTb Hanbonee
9P (PEeKTUBHBIN CMOCO6 NX peleHns C YyY4ETOM MOJSIyYEHUA HOBbIX 3HAHWA O
BELLLECTBAX N XUMUYECKMX peaKkuusx;
® OCYLLUECTBMATL CaMOKOHTPOSIb [OEATENIbHOCTM Ha OCHOBE camoaHanmsa U
CaMOOLEHKMN.

NMPEAMETHbDIE PE3YJIbTATbDI

MpegmeTHble pesynbTaTbl OCBOEHMS MpOrpamMmMbl MO XUMUM Ha YrnyOnéHHOM
YPOBHe Ha YpOBHe cpefHero obuiero obpasoBaHus BKIKOYAOT crneumnduyeckne ans
yd4ebHOro npepgMeta «XUMUsi» Hay4Hble 3HaHWUS, YMEHUS U CNocOoObl OEeNCTBUIA MO
OCBOEHWI0, WHTeprnpeTaumm 1 npeobpasoBaHUO 3HaHWA, BUObl AEATENIbHOCTU MO
NONYYEHNIO HOBOIrO 3HAHUA U NMPUMEHEHNIO 3HAHUIA B Pa3/INYHbIX y4eOHbIX CUTyauusx,
a TakXXe B peasibHbIX XXN3HEHHbIX CUTyauusiX, CBA3aHHbIX C XUMuen. B nporpamme no
XUMUU NpeamMeTHble pedynbTaTbl NPpencTaBsieHbl N0 rogam Usy4yeHus.

10 KJIACC
MpegmeTHble pe3ynbTaTbl 0CBOEHUS Kypca «OpraHmyeckas XumMmsi» OTparkatoT:

® chopMnpoBaHHOCTb NPEACTABNEHNIA: O MECTE N 3HAYEHNN OPraHNYECKON XUMNA
B CUCTEME ECTECTBEHHbIX HayK 1 e€ ponin B 06ecrneveHnm ycTon4mBoro pa3sutus
4yefioBe4yecTBa B PELUEHUM MPOONEM 3SKOJSIOTMYECKOW, 3SHEPreTu4eckom u
nuLLEeBOn 6e30NacHOCTK, B Pa3BUTMM MeguUMHbl, CO34aHNN HOBbIX MaTepunanos,
HOBbIX NCTOYHNKOB SHeprum, B obecnevyeHnmn paunoHanbHOro
NpPUPOAONONb30BaHNs, B (DOPMUPOBAHNUN MUPOBO33PEHMS U OOLWEN KyNbTypbl
4yefloBeKa, a TakXe 9KOMOrm4eckm OOBOCHOBAHHOIMO OTHOLLUEHMSI K CBOEMY
300POBbIO N NPUPOAHON cpeae;

® BafeHne CUCTEMON XUMNYECKNX 3HaHWN, KoTOopasi BKJIIOYaET:
OocHoBoOMonarawwme TMOHATUA — XUMUYECKUA 3SNEeMEHT, aTtoMm, SOpo U
9NEeKTpOoHHass obonoyvka atoma, S-, p-, d-aToOMHble OpbuTani, OCHOBHOE U
BO30OY>KOEHHOE COCTOSHWA aTtoma, rmbpuamnsauusi aTOMHbIX opbuTanen, WOH,
MOJIEKYNa, BaNIEHTHOCTb, 9NEKTPOOTPULATENBHOCTb, CTEMNeHb OKUCIIEHNS,
XUMMYECKass CBA3b, MOJb, MONSAPHAs Macca, MOSISIPHbIN OObEM, YrnepoaHbIi
ckeneT, yHKUMOHaNbHas rpynna, pagvkan, CTPYKTypHble  OpMybl
(pa3BEPHYTble, COKpaLUEHHble, CKEeNneTHble), WU30oOMepUss CTPYKTypHast u



NPOCTPaHCTBEHHAs (FreOMeTpuYeckasi, onTuyeckas), N3oMepbl, FOMONOrMYECKUIN
psg, FOMOMoru, yrinesogoponbl, KUCNopoa- 1 a3oTcogep kallime opraHnyeckme
coefiHeHNs1, MOHOMeEpP, MOJINMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNISPHbIE
COEONHEHNST; TEOPUN, 3aKOHbI (Mepuognyecknin 3akoH . . MeHpeneesa, Teopus
CTPOeHNsa opraHnyecknx sellects A. M. ByTnepoBa, 3aKOH COXpaHeHUs1 Macchbl
BELLECTB, 3aKOH COXPaHEeHMUsT U MNPEBPALLEHUS SHeprun npu XUMUYECKNX
peakumsx), 3aKOHOMEPHOCTWU, CUMBOJINYECKNIA A3bIK Xnumuu,
MVPOBO33PEHYECKNE 3HAHUS, Nexxallie B OCHOBE MOHWMaHUA NPUYUHHOCTU U
CUCTEMHOCTU XUMNYECKUX SBJIEHUN; NPEACTaBNEHNSI O MEXaHU3MaX XUMNYECKNX
peakunn, TEePMOANHAMUYECKUX U KUHETUYECKMX 3aKOHOMEPHOCTAX  UX
NPOTEKAHUS, O B3aVMHOM BfINAHUN aTOMOB W FPYynn aTOMOB B MOJIEKyfnax
(MHOYKTMBHBLIN 1 ME30MeEpPHbIN  ahdhekTbl, opueHTaHTbl | un Il popa);
hakTonorn4yeckne CBeAeHNs O CBONCTBaxX, COCTaBe, NoslydeHMn n 6e3onacHoM
MCMNOJSIb30OBAHUN Ba)KHENLLNX OPraHMYeCKuX BEWEeCTB B ObITy U NPaKTUYECKOM
OEATENbHOCTM  YenoBeKa, OO6WMX  Hay4YHbIX  MApUHUMNAxX  XUMUYECKOro
NPON3BOACTBA (Ha NpYMepe NPOU3BOACTBA MeTaHoNa, NepepaboTKn HedTN);
CPOPMUPOBAHHOCTL YMEHWUI: BbISBAATbL XapakTepHble MPU3HaKN MOHATUN,
yCcTaHaBnMBaTb NX B3aUMOCBS3b, MCMOJIb30BaTb COOTBETCTBYIOLLME MOHATUSA MPU
onncaHun cocTaBa, CTPOEHUSA N CBONCTB OPraHNYeCKuUX CoequHEeHWI;
CchOpPMUPOBAHHOCTb YMEHWIA:

O mncnosb3oBaTb XMMUYECKYHO CUMBOJINKY AS11 COCTaBNEHUS MONEKYNAPHbIX
N CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALUEHHbIX U CKENeTHbIX) (opMy
OpraHN4YecKnx BeLLEeCTB;

O cocTaBnATb ypaBHEHUS XUMNYECKUX PeaKUUN 1 pacKpbiBaTb NX CYLLHOCTb:
OKUCNUTENBbHO-BOCCTAHOBUTENbHbIX peakunii NOCPEACTBOM COCTaBNEHUSA
9NEKTPOHHOro 6anaHca aTux peakuui, peakumin MOHHOro obmeHa nNyTém
COCTaBNEHNS NX MOSHbIX Y COKPALLEHHBIX NOHHBIX YPaBHEHWUI;

O wusrotaeBnvMBaTb MOAENW  MOJSIEKYNl  OpPraHUYeckux BewecTs Ans
NANIOCTPALNN UX XUMUYECKOIO U MPOCTPaHCTBEHHOIO CTPOEHUS;

ChOPMUPOBAHHOCTb YMEHWIA: YCTaHaBAMBaTb MPUHAONEXHOCTb W3YYEHHbIX
OpraHV4yecKnx BeLWecTB MO MX COCTaBy W CTPOEHUIO K OnpenenéHHomy
Knaccy/rpynne CoeguHeHuin, paBaTb WM Ha3BaHWA MO CUCTEMATUYECKOM
HomMmeHknaType (IUPAC) n npuBoanTb TpuBMasbHble Ha3BaHWUS ONA OTOENbHbIX
NpeacTaBUTENENn OpraHNYecKnx BELLECTB (3TUNEH, aueTuneH, ToNyon, rnLepuH,
3TUNEHrNNKONb, heHon, dopmanbgerng, auetanbgerua, aueToH, MypaBbUHasA
KUCNOTa, YKCYCHas KWCnoTa, CTeapuHoBas, OJfleMHOBas, nanbMUTMHOBAS
KUCNOTbl, MIWUWNH, anaHuH, mManbto3a, (pyKTo3a, aHWINH, ANBUHWUI, WU3OMNPEH,
XNOPOMNpPEH, CTUPON 1 apyrue);

CPOPMUPOBAHHOCTL  YMEHUS  ONPEeAensTb BWUO XMMUYECKOW CBA3M B
OpraHN4ecKnx coegmHeHnsX (KoBasleHTHas U MOHHas CBA3b, O- U TI-CBA3b,
BOLOOPOAHAast CBA3b);

CPOPMUPOBAHHOCTb  YMEHUSI TMPUMEHSATb MOJIOXKEHUS Teopunm CTPOEHUS
opraHnyecknx BewectB A. M. bytneposa gna 06GbACHEHWA 3aBUCUMOCTU
CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHUS;

CPOpPMUPOBAHHOCTbL YMEHUN XapakTepmnaoBaTb COCTaB, CTPOeHNe, (usn4eckune
N XUMWYECKME CBOWCTBA TUMUYHLIX NPEeAcTaBUTENEN pPasn4dHbIX KaccoB
OpraHMYecKMxX BeLUECTB: asfikaHoB, UWKS0aNKaHOB, asfkKeHoB, asikagneHoB,
aNnkKNHOB, apoMaTUYeCKUX YrneBoAopOnoB, CNUPTOB, anbOerngoB, KETOHOB,



KapOOHOBbIX KMUCOT, NPOCTbIX M CNOXHbIX 3hNPOB, XXMNPOB, HATPOCOEANHEHWI
N aMMHOB, aMWUHOKMCIOT, 6enkoBs, yrnesofoB (MOHO-, OM- N NOSAMCaxapuaos),
NANIOCTPUPOBATb  MEHETUYECKYKD  CBA3b  MEeXAYy HUMM  YpaBHEHUAMMU
COOTBETCTBYIOLUMX XUMMYECKUX pPeakumii C WUCMNONb30BaHWEM CTPYKTYPHbIX
opmy;
C(hopMMPOBAHHOCTb YMEHUSA MOATBEPXOATb Ha KOHKPETHbIX MpumMepax
XapakTep 3aBNCMMOCTU PeakLMOHHOM CMOCOBHOCTN OPraHNYeCKnX COeamHEeHNn
OT KPaTHOCTU 1 TuUMNa KOBANEHTHOW CBA3W (O- M TI-CBA3M), BSAUMHOIO BJIUSIHUSA
aTOMOB 1 rpynn aTOMOB B MOJIEKYNaX;
C(hOpMMPOBAHHOCTb YMEHNS XapaKTepu3oBaTb WUCTOYHUKU YrNeBOLOPOLHOrO
cbipbsa  (He(bTb, NPUPOAHBIA rasd, Yrofb), Cnocobbl ero nepepaboTkn u
NpakTnyeckoe NpUMeHeHne NPoayKTOB nepepaboTKu;
ChOPMNPOBAHHOCTb BAAEHUS CUCTEMOM 3HAHUA O €ECTECTBEHHO-Hay4HbIX
MEeToAax NO3HaHWs — HabNoAEHUN, UBMEPEHUN, MOLAENNPOBAHUN, AKCNEPUMEHTE
(peanbHOM 1 MbICNIEHHOM) U YMEHMNS NPUMEHATb 3TW 3HAHWS;
Cc(hopMMPOBAHHOCTb YMEHUSI MPUMEHSATb OCHOBHbIE OMepaumn MbICIUTENbHON
AEeATENbHOCTU — aHaNn3 N CUHTE3, CpaBHeHne, 0b6o6bLLeHne, cucTtemaTmusaumio,
BbISIBNIEHVE MPUYMHHO-CNEOCTBEHHbIX CBA3EN — AN N3yYeHNss CBONCTB BELLECTB
N XMMNYECKMNX peaKLmii;
C(hopMMPOBAHHOCTb YMEHWIA: BbISBNATL B3aUMOCBSA3b XMMUYECKMX 3HAHWUA C
NOHATUSAMU 1 NPEACTaBNEHUAMN OPYrMX eCTECTBEHHO-HAY4YHbIX NPeaMeTOB ANs
6onee OCO3HaHHOINO MOHMMaHUSA CYLLHOCTU MaTepuanbHOro eavHCTBa Mupa,
MCNOJSIb30BaTb CUCTEMHbIE 3HAHUS MO OPraHNYeCKON XUMUN ONs OObACHEHNS 1
NPOrHO3MPOBaHUA ABIEHUN, UMEIOLLNX ECTECTBEHHO-HAYYHYO NPUPOAY;
CchopMMPOBAHHOCTb YMEHUIA: NPOBOANTL PACHETbI MO XUMNYECKM hopmynam 1
YPaBHEHUAM XUMUYECKNX peakunii C UCMNOJSIb30BaHNEM (U3NYECKNX BENYUH
(Macca, 06bEM rasoB, KOMMYECTBO BELLECTBA), XapakTEPUIYIOLWMNX BELLECTBA C
KOSINYECTBEHHOW CTOPOHbI: PaCHETbl MO HAaXOXAEHUD XMMUYECKON (hOPMYIbl
BeLLecTBa No N3BECTHbIM MAacCOBbIM LOIAM XUMUYECKNX SNIEMEHTOB, NPOAYKTaM
cropaHusi, NIOTHOCTM ra3o06pasHbiX BELLECTB;
C(hOpPMMPOBAHHOCTb YMEHUI: MPOrHO3NPOBaTb, aHANN3NPOBaTb N OLEHNBAaTb C
no3vuuin  aKosiorm4yeckon  6esonacHocT  nocneacTtesusi  ObITOBOM U
NPON3BOACTBEHHON [EATENIbHOCTU YesioBeKa, CBA3aHHOW C nepepaboTKon
BELLECTB, WCMNONb30BaTb MOJlydEHHbIE 3HaHMA AN MNPUHATUS  FPaMOTHbIX
peLeHnin Npobaem B CUTyaumnsax, CBA3aHHbIX C XUMUENR;
C(hOPMMPOBAHHOCTb YMEHUI: CaMOCTOATENbHO MNfaHMpPOBaTb M MNPOBOLAUTb
XUMNYECKNA IKCNEPUMEHT (MoJlydeHne u Uu3yYeHme CBOWCTB OpraHnYecKux
BELLECTB, Ka4yeCTBEHHble peakuMn YrieBOAOPOAOB pPas/iMYHbIX KNaccoB U
KMCNopoacoaep Kalmx opraHMyecKnx BELWECTB, PELLEHNE SKCNEPUMEHTANTIbHbIX
3afgay no pacrno3HaBaHUIO OPraHUYecKMX BELLECTB) C COOGMOOEHUEM MNpaBus
6esonacHoro obpalleHns C BewecTsamum K nabopaTtopHbiM 060pPYyAOBaHNEM,
dopmynupoBaTb LeNb MCCNeaoBaHus, NpeacTaensTb B pasfvMyHon dopme
pesynbTaTbl 9KCNEPMMEHTA, aHaNN3NPOBaTh # OLLEHMBATb UX JOCTOBEPHOCTb;
CchOpPMNPOBAHHOCTb YMEHWIA:
O cobnogaTb Npasuia 9KONOrMYeCKN LenecoobpasHoro nosefeHns B ObiTy

N TPYOOBON LOEATENbHOCTM B LENSX COXPaHEHWs CBOEro 340pOoBbS,

OKpYy>Karollen npupoaHoONn cpedbl U OOCTUXKEHUS €€ yCTOMYMBOro

pasBUTUS;



O oco3HaBaTb OMNAaCHOCTb TOKCMYECKOro OENCTBUS Ha >XXMBble OpPraHn3Mbl
ONpPeAenéHHbIX OpraHNYecKnx BELWLECTB, MOHMMas CMbICN MnoKasaTtens
naok;

O aHanuanposaTb Lenecoobpa3HOCTb MPUMEHEHNS OPraHNYECKNX BELLECTB
B MPOMBILLUNEHHOCTU 1 B ObITY C TOYKN 3PEHNSA COOTHOLLEHNS PUCK-MN0Mb33;

® C(OopMMPOBAHHOCTb YMEHUI: OCYLWECTBNATb LefieHanpaBfieHHbIi  MOUCK
XUMNYECKOWN NHOpMaL B Pa3iMYHbIX UCTOYHUKAX (Hay4Hasi 1 y4ebHO-Hay4Has
nuTepaTtypa, Ccpenctea MaccoBoW uMHGopmauumn, VIHTepHeT u  gpyrue),
KPUTUYECKN aHaNn3npoBaTb XMMNYECKYO0 nHopMaumto, nepepabartbiBaTb €€ U
MCNONb30BaTb B COOTBETCTBUMN C NOCTaBNIEHHON y4ebHOWN 3adadeil.

11 KJIACC
MpeoMeTHble pe3ynbTaTbl OCBOEHUS Kypca «ObLlias ' HeopraHndeckas Xummns»
oTparkatoT:

® ChOPMNPOBAHHOCTb MNPEACTaBNeHUA: O MaTepuanbHOM €OUHCTBE MUpPa,
3aKOHOMEPHOCTSX U MO3HABaEMOCTU SBMIEHUA NPUPOAbl, O MECTE N 3HAYEHUN
XUMNN B CUCTEME €CTECTBEHHbIX HayK U €€ ponn B obecrnevyeHnn yCTon4meoro
pPasBUTUS, B pPeLIEHNN NPOBEM 3KOSIOMMYECKOWN, SHEPreTUHECKON 1 MULLEBON
6e30nacHOCT, B PasBUTUN MeOULVHbI, CO30AaHUN HOBbIX MaTepuanoB, HOBbIX
NCTOYHNKOB 3HEPruun, B 06ecnevyeHnm paumoHansHOro npupogonoib30BaHns, B
dhopMUpOBaHNN MUPOBO33PEHMS N OOLLEN KynbTypbl 4YenoBeka, a Takxe
9KONOrM4eckn 060CHOBAHHOIMO OTHOLLEHUA K CBOEMY 300POBLIO M NPUPOLHON
cpene;

® BnageHue cuctemMonm XUMUYECKINX 3HaHWA, KoTopas BKJIOYAET:
OCHoBoOMoMaratowme MOHATUS — XMMUYECKUN INEMEHT, aToMm, a4p0 aToma,
N30TOnMbl, 9NEKTPOHHAs 060104Ka aToMa, S-, p-, d-aTOMHbIE OpbuTann, OCHOBHOE
N BO3OY>XAEHHOE COCTOSIHUS atoma, rmépuamnsaumsi atToMHbIX opbuTanen, NUOoH,
MOJSieKyfa, BaNIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTeNeHb OKWUCTEHUS,
XUMMYeCKass CBA3b (KOBaneHTHasi, MOHHAadA, METal/Myeckasi, BOOOpOoOHas),
KpUCTanndeckasi peLlléTka, XMMUYecKas peakuusi, pacTBop, 3SMEKTPOSNUTHI,
HEQNEKTPONUTLI, 3NIEKTPONTUYECKAA [Juccounaumsa, cTeneHb amccoumagun,
BOOOPOOHbIN MokKasaTeflb, OKUC/IUTESb, BOCCTAHOBUTESNb, TEMIOBON 3 deKT
XMMWUYECKON  peakumn, CKOPOCTb XUMUYECKON  peakuuu, XMMUYecKoe
paBHOBECUE; TEOPUM N 3aKOHbl (TEOpUst 3NEKTPOUTUHECKON Amccoumauunn,
nepuoan4veckuii 3akoH .M. MengeneeBa, 3aKOH COXpPaHEHNS MacCChbl BELLECTB,
3aKOH COXpPaHeHNs 1 NpeBpaLLeHnsa IHEPINN NP XUMNYECKNX Peakumax, 3aKOH
NOCTOSIHCTBA COCTaBa BELLECTB, 3aKOH AENCTBYIOWMNX MACC), 3aKOHOMEPHOCTM,
CUMBOJINYECKNIN A3bIK XUMUN, MUPOBO33PEHYECKNE 3HAHWSA, NeXXallne B OCHOBE
NOHNUMaHNA NPUYNHHOCTN U CUCTEMHOCTU XUMUYECKNX ABNEHUIA; COBPEMEHHbIE
NPeacTaBfeHns O CTPOEHMM BeLlecTBa Ha aTOMHOM, WOHHO-MOJIEKYNAPHOM U
HaOMOJSIEKYNAPHOM YPOBHSAX; MpeacTaBfieHNs O MexaHnaMax XUMUYECKMX
peakumn, TepMOOMHAMMYECKUX W  KUHETUYECKUX 3aKOHOMEPHOCTSAX  UX
NPOTEKAHUS, O XMMNYECKOM paBHOBECUIN, PpacTBOpPax N OUCMNEPCHbIX CUCTEMAX;
hakToNnorn4eckne CBedeHNss 0 CBONCTBax, COCTaBe, NMoJlydeHnn n 6e3onacHoOM
NCNONb30BaHNN BXKHENLLNX HEOPraHNYECKMX BEWECTB B ObITY U NPaKTU4ECKON
OEATENbHOCTM  YenoBeKa, OOWMX  Hay4YHbIX  MApUHUMNAxX  XUMUYECKOrO
NPON3BOLACTBA;



ChOPMUPOBAHHOCTb YMEHWUI: BbISBAATbL XapakTePHble MPU3HAKU MOHATUN,
yCTaHaBAMBaTb X B3aUMOCBA3b, MCMOJIb30BaTbh COOTBETCTBYOLLME NOHATUSA MPU
onMcaHnn HeopraHN4eCcKnx BELLECTB N UX NpeBpaLLeHunii;

CPOPMUPOBAHHOCTL YMEHMSI UCMOJSIb30BaTb XUMUYECKYHD CUMBOJIMKY AN
COCTaBneHns opmMyn BeWeCcTB W YPaBHEHUN XUMUYECKUX peakuui,
cuctematmyeckyto HomeHknatypy (IUPAC) n TpuBmnanbHble Ha3BaHMS OTAESNbHbIX
BELLIECTB;

ChOpMUPOBAHHOCTb YMEHNS OMpPefensaATb BaNeHTHOCTb N CTeneHb OKUCIIEHNS
XUMNYECKNX INIEMEHTOB B COEANHEHNSAX, BUL, XMMNYECKOWN CBA3U (KOBaNeHTHas,
MOHHAs, MeTananyeckasi, BOOOPOAHAas), TUM KPUCTAINYECKON PELLETKU
KOHKPETHOrO BELLECTBA;

C(hOpPMMPOBAHHOCTb YMEHUS OO BACHATL 3aBMCUMOCTb CBOWCTB BELLECTB OT Braa
XUMUYECKON CBA3N 1N TUNa KPUCTANINYECKON PELUETKM, OOMEHHbIN U OHOPHO-
aKLeNTOPHbIN MexaHN3Mbl 06pa3oBaHNsA KOBaNEHTHOWN CBA3Y;
ChOPMUPOBAHHOCTb YMEHUI: KraccuguumpoBaTb: HEOPraHMYeckne BellecTBa
NO MX COCTaBy, XUMUYECKME pPEeaKUuMM MO PasfNyHbIM MNpU3HaKaMm (Hucny wu
COCTaBy pearvpyroLx BeLlecTsB, TensoBoMy apdekTy peaxkunn, N3MeHeHUIo
CTEMNEHEN OKMWCNEHNS 3NEMEHTOB, 06paTMMOCTW, Yy4acTUO KaTanmsartopa U
Apyrve);  caMoCTOATeNbHO  BblOMpaTb  OCHOBaHUS W KpUTepun  Ons
Knaccuunkaumm n3dyHaemblx BELLECTB N XMMUYECKUX peaKLNii;
CchOopPMNPOBAHHOCTb YMEHNS pacKpbiBaTb CMbICA Nepuogmnyeckoro 3akoHa . W.
Menpeneesa 1 AEMOHCTPUPOBATb €r0 CUCTEMATU3UPYIOLLYIO, OOBACHUTENBHYO
N NPOrHOCTUYECKYIO (DYHKLNN;

ChOPMUPOBAHHOCTb YMEHUI: XapaKTepn3oBaTb SJIEKTPOHHOE CTPOEHNE aTOMOB
M MNOHOB  XMMWUYECKUX  BNIEMEHTOB  MEPBOrO-4eTBEPTOro  Nepuogos
Mepunognyeckon  cuctembl  O.WN.  MeHgeneesa, u1CNoONb3ys  MNOHATUSA
«QHEepreTn4ecKne YpOoBHU», «3HEPreTuyeckrne nogypoBHU», «S-, p-, d-aTOMHble
opbutann», «OCHOBHOE N BO30Y)XOEHHOE 3HEPreTUYecKne COCTOSIHMS aTomax;
O6BACHATbL 3aKOHOMEPHOCTU U3MEHEHUSA CBONCTB XUMUYECKNX INIEMEHTOB U UX
coeguHeHnn no nepuogam u rpynnam [lepuoguyeckon cuctemsl . W.
MeHpeneesa, BaneHTHblE BO3SMOXXHOCTN aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHMS
NX 3NEKTPOHHbIX 0600YEK;

ChOPMUPOBAHHOCTb YMEHWNIN: XapaKTepu3oBaThb (ONMCbiBaTh) 0OLLME XUMNYECKNE
CBOWMCTBa BELUECTB pPas3fiMyHbIX KJaccoB, NOATBEp)XhaTb CyLlecTBOBaHMUE
FEHETUYECKON CBA3N MeX[y HeopraHnyeCcKMMn BeLwlecTBaMmu C  MOMOLLbIO
YPaBHEHUN COOTBETCTBYIOLNX XMMNYECKUX peakuunii;

CPOPMUPOBAHHOCTL  YMEHUSI  pacKpbiBaTb  CYLWIHOCTb:  OKWUC/UTESNIbHO-
BOCCTAHOBUTENbHbBIX peakunini  MNOCPEOCTBOM COCTaBfIEHUS  QNIEKTPOHHOMO
B6anaHca aTUX peakuuin; peakumin MOHHOro obMeHa NyTEM COCTaBfEHUs WX
NOMHBIX N COKPALLEHHbIX WOHHbLIX YpPaBHEHWW; peakuumin rmoponnsa; peakuumn
KOMMIeKCoobpa3oBaHma (Ha nNpuMMepe TMAPOKCOKOMMAEKCOB  LMHKA U
aNtoOMUNHNSR);

CPOPMUPOBAHHOCTE  YMEHUA  OOBACHATbL  3aKOHOMEPHOCTU  MPOTEKaHUSA
XUMNYECKNX peakuuin C yY4ETOM UX IHEePreTMHECKUX XapakKTepucTuK, Xapakrep
N3MEHEHNSA CKOPOCTU XMMUYECKOW peakumm B 3aBUCUMOCTU OT pasfinyHbIX
(hakTopOB, a TaKXe XapakKTep CMELleHUs1 XUMWYEeCKOro paBHOBECUS MNOA
BNMSIHNEM BHELLHNX Bo3aencTaui (NpuHuun Jle LLlaTtense);



ChOPMUPOBAHHOCTb YMEHUS XapaKTepnu3oBaTb XMMUYECKME pPeakLmm, nexatimne
B OCHOBE MPOMbILJIEHHOrO MOJlyYEHUA CEPHOW KWUCNOTbl, ammuaka, obwime
Hay4Hble MPUHLMMNbI XUMUYECKIMX MPON3BOACTB; LLeNecoobpasHOCTb NPUMEHEHNS
HEOPraHNYEeCKNX BELLECTB B MPOMbILWSIEHHOCTM MU B ObITy C TOYKU 3PEHUS
COOTHOLLEHNSA PUCK-NONb33a;

CchOpPMUPOBAHHOCTb BNageHns CUCTEMON 3HAHUIN O METOLAX Hay4YHOro NO3HAHNSA
ABNEHN Npupodbl — HabnNaeHVe, N3MepeHe, MOLENNPOBaHNE, SKCNEPUMEHT
(peanbHbI N MbICSIEHHbIN), NUCMOMIb3YEMbIX B €CTECTBEHHbIX HayKax, YMEeHUs
NPUMEHSATb 3TU 3HAHNA NPU 3KCNEePUMEHTaNlbHOM NCCNeAoBaHNN BELLECTB U NS
O6BACHEHUA XUMNYECKUX SBNIEHWUI, NMEIOLLMX MECTO B NPUPOAE, NPaKTUYeCKOn
AEATENbHOCTM YenoBeka 1 B MOBCEAHEBHOW XXN3HN;

C(hOPMMPOBAHHOCTb YMEHWS BbISBNATL B3aVMOCBA3b XMMWUYECKMX 3HaHWUIA C
NOHATUAMY 1 NMPEeACTaBNEHUSIMN OPYIrUX eCTECTBEHHO-HAYYHbIX NPeaMEeTOB A1
6onee 0CO3HAHHOIO MNOHMMaHNS MaTepuanbHOro eaUHCTBAa MMPa;
ChOPMUPOBAHHOCTb YMEHUS NMPOBOAUTL PaCYE€Tbl: C UCMOJSIb30BAHNEM MOHATUN
«MaccoBasi [ONS BELEeCTBa B pacTBOpPE» N «MONAPHAA KOHLUEHTpauns»; Macchbl
BellecTBa unn obbEMa rasa no U3BeCTHOMY KOSINYECTBY BELLECTBa, Macce 1
06bEMY OOHOrO M3 y4yacTBYHOLUMX B peakumn BeLLeCTB; TennoBoro addekrta
peakuun; 3Ha4eHNa BOAOPOOHOro nokasaTens pacTBOPOB KUCOT U LeoYen ¢
N3BECTHOWN CTEMNeHblo amccoumnauumn; Maccbl (06bEmMa, KonmyecTBa BeLecTBa)
NpoAyKTa peakuumn, ecnn OAHO U3 UCXOAHbIX BELLECTB AaHO B BUAe pacTeopa C
onpenenéHHon MaccoBOn A0NeNn PacTBOPEHHOIO BELLLECTBA NN JAHO B N30bITKE
(nmeeT npumecK); BoNM BbIXOAa MNPOAYKTa peakuun; OO6bEMHbLIX OTHOLLEHWUI
rasos;

CPOPMUPOBAHHOCTb YMEHUIN: CaMOCTOATENbHO MJaHMpPOoBaTb U MNPOBOAUTL
XUMUYECKUA  IKCMEPUMEHT  (NpoBedeHne peakumid  MOHHOro  obMmeHa,
NOOTBEPXOEHME  KA4eCTBEHHOro  COCTaBa  HEeOpraHUWYecKuMx  BeLLECTB,
onpefeneHne cpegpl PacTBOPOB BELLECTB C NOMOLLBI NHONKATOPOB, U3YyYeHune
BAINAHNA PasfnYHbIX PaKTOPOB Ha CKOPOCTb XUMUYECKOW peakuuu, pelueHune
9KCMNEpPUMEHTaNbHbIX 3agad no Temam «Metannbl» u «HemeTannbl») C
cobnogeHnem npasun  6e3onacHoro  obpalleHnsa ¢ BewlectBamnm U
nabopartopHbiM  obopygoBaHMeM, (OPMYyNMpPOBaTb Ueflb  UCCNeAOBaHUs,
NPEeacTaBnATb B pas3iMyHoON hopMe pe3ybTaTbl 3KCNEePUMEHTA, aHanM3npoBaTb
N OLEHMBATb UX AOCTOBEPHOCTb;

CchOpPMUPOBAHHOCTb YMEHUIA: cobniogatb npasuia NoSb30BaHWUS XUMUYECKOW
nocygonm n nabopaTopHbiM 0bOpygoBaHMeM, obpalleHus C BellecTBamMu B
COOTBETCTBUN C WHCTPYKUMAMU MO BbINOSIHEHNIO NAabopaTOPHbIX XUMUYECKUX
OMbITOB, 3KOJIOMMYECKN Lenecoobpas3Horo rnosefeHns B ObITy u Tpy#oBOW
AEATENbHOCTM B LIENSIX COXPAHEHNS CBOErO 300P0BbS, OKPY>XaroLLEN NPUPOLAHON
cpenbl N OOCTUXKEHUST €€ YCTONYMBOro pasBUTUS, OCO3HaBaTb OMACHOCTb
TOKCUYECKOro AeNCTBUS Ha XXUBble OpraHn3Mbl OnpeaenéHHbIX HeopraHN4YeCcKunx
BELWLeCTB, NOHMMas cMbichn nokazartens MNAK;

CPOPMUPOBAHHOCTL  YMEHUI:  OCYLLECTBNATL  LiefieHanpaBfieHHbI  MOUCK
XUMUYECKON MHOPMaLK B Pa3/INYHbIX UICTOYHNKAX (Hay4Has 1 y4ebHO-Hay4Has
nuTepaTtypa, Ccpenctea MaccoBoW uMHGopmauun, VIHTepHeT u  gpyrue),
KPUTUYECKN aHanM3npoBaTb XMMNYECKYO MHOpMauuio, nepepabartbiBatb €€ 1
MCNONb30BaTb B COOTBETCTBUMN C NOCTaBNIEHHON y4ebHOWN 3adadeil.



TEMATUYECKOE NMNJIAHUPOBAHME

10 KJIACC
Konun4yecTBO 4acoB 5 (wnp )
Ne NeKTPOHHble (undpoBble
n/n HanmeHoBaHuWe pa3aenos u Tem nporpammbl Bcero Ko'*pg%oo’:_:':b'e I'Ipa:aTg:z:KMe o6pa3zoBaTenbHble pecypchl
Pa3pgen 1. TeopeTnyeckue 0CHOBbl OPraHU4YeCcKom XMMumn
11 MpegmeT opraHM4YecKom xumMmmn. Teopust CTPOEHNS 7 Bubnuoteka LIOK
) opraHnyeckux coegnHeHnn A. M. bBytnepoBa https://m.edso0.ru/d69df650
WToro no pasgeny 7
Pasgen 2. YrneBogopogpl
21 MpenenbHble yrneBofopoabl — askaHbl, 5 1 Bubnnoteka LLOK
) LUMKoanKaHbl https://m.edso0.ru/d69df650
55 HenpepnenbHble yrneBoaopoabl: ankeHol, 14 y 1 BubnuoTteka LLOK
) ankagneHsl, ankKuHbl https://m.edso0.ru/d69df650
Bubnnoteka LLOK
2.3 ApomaTu4eckme yrnesonoponsl (apeHobi) 8 httos://m.edsoo.ru/d69df650
Bunbnnoteka LLOK
2.4 ["anoreHNpons3BOgHbIE Yr1eBOAOPOS0B 3 httos://m.edsoo.ru/d69df650
55 MNpupofHbIe NCTOYHNKIK YrNEBOAOPOA0B U UX 5 y Bubnuoteka LIOK
’ nepepaboTka https://m.edso0.ru/d69df650
WToro no pasgeny 35
Pasgen 3. Kucnopoacogepxawme opraHm4eckme coeguH
Bbunbnnoteka LLOK
31 | Cruprel. @eror 12 1 1 https://m.eds00.ru/d69d650
39 Kap6oHWnbHblE COEQMHEHNST: anbaernabl U KETOHBbI. 29 y 3 Bubnnoteka LJOK
) Kap6oHoBble KMCnoTbl. CnoxkHble adupbl. 2Knpbl https://m.edso00.ru/d69df650
Bubnnoteka LLOK
33 | Ymesopl 6 https://m.edso0.ru/d69d650
WToro no pasgeny 40
Pa3gen 4. A3oTcogepxawme opraHn4eckmne coeguHeHuns
4.1 AMUHBI. AMUHOKNCOTBLI. Benkn 12 1 1 Bubnuoteka LIOK

https://m.edso0.ru/d69df650
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WTtoro no paspeny

11

Paspen 5. BbicOKOMONEKYIsipHble cOeAUHEHUSA

Bubnnoteka LLOK

5.1 BbICOKOMOSIEKYISIPHBIE COEANHEHNS 9 https://m.edsoo.ru/d69df650
WTtoro no pasgeny 9
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 102



https://m.edsoo.ru/d69df650

11 KJIACC

KonunyecTtBo 4acos

OneKTpoHHble (unchpoBbie)

No o6pa3oBaresibHble
HanmeHoBaHue pa3genoB v Tem NporpaMmmbl KOHTpOnbHbIe MpakTuyeckue
n/n Beero pa6oTbl pa6oTbl pecypcel
Pa3pen 1. TeopeTu4yeckme 0CHOBbI XMW
11 CtpoeHne atoma. MNepuognyecknin 3akoH u MNeprnogndeckas 7 Bubnuoteka LLOK
) cucTema xummyeckmx anemenTos [. . MeHoeneesa https://m.edsoo.ru/2dd57{24
Bbunbnnorteka LLOK
1.2 CTtpoeHnue BellecTBa. MHoroobpasue BeLLecTB 15 2 2 httos://m.edsoo.ru/2dd5724
Bbunbnnoteka LLOK
1.3 | Xuwmnueckue peakunm 7 ! 8 https://m.edsoo.ru/2dd57124
WToro no pasgeny 39
Pa3pgen 2. HeopraHnyeckasi xumus
Bbunbnnorteka LLOK
21 Hemetanib| 8 ! 4 https://m.edsoo.ru/2dd57{24
Bbunbnnoteka LLOK
2.2 Meranne! 22 ! 3 https://m.edsoo.ru/2dd57{24
WToro no pasgeny 53
Pa3pen 3. Xumns n )KusHb
Bbunbnnoteka LLOK
3.1 MeToabl No3HAHUSA B XUMUK. XUMUSI U XKU3Hb 10 httos://m.edsoo.ru/2dd5724
WToro no pasgeny 10
OBLLEE KOJIMYECTBO YACOB MO NMPOrrAMME 102 5 12



https://m.edsoo.ru/2dd57f24
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MOYPO4YHOE NJMTIAHUPOBAHUE

10 KJTIACC
Konu4yecTBo 4YacoB 5
Ne NIEKTPOHHbIE uucpoBblie
Tema ypoka KoHTponbHbie MpakTnyeckune
n/n Bcero pa6oTbi pa6oTbi oGpa3oBaTesibHble pPecypchbl
MpegmeT n 3Ha4eHne OpraHN4EeCKOn XMMmnn
) Bbubnnoteka LJOK
1 npeacTaseHme o MHOroo6pasny OpraHn4ecKmnx 1 0 0 httos://m.edsoo.ru/3686e615
coeanHeHnN Nps://m.eds00.ru/sboebeblo
ONeKTPOHHOE CTPOEHNE aToMa yriepoaa (OCHOBHOe
2 1 BO30Y>XAEHHOE COCTOSAHMS). BaneHTHble 1 0 0 ES%_'?%?;SS%S}:U /0ce6fdac
ps://m. .
BO3MO>XHOCTW aToMa yrnepoga
XumMunyeckasi CBsi3b B OPraHnyecKmnx COEMHEHMAX. Bu6nvoTeka LIOK
3 MexaHn3Mbl 06pa30BaHUs! KOBASIEHTHOW CBSI3N, 1 0 0 httos://m.edsoo.ru/8d39f5¢8
z ps://m. .
cnocobbl paspbiBa CBA3EN
4 Teopusi CTPOEHNS opraHndeckux coegnHeHnin A. M. 1 0 0 Bbubnnoteka LLOK
bytneposa https://m.edso00.ru/9e595cb8
Buobl n3aomepumn: CTPyKTypHas, MpoCTpaHCTBEHHAS.
Bubnnoteka LJOK
5 3J'IeKTpOHHI3Ie 3 PEKTbI B MONEKYNAX OpPraHNYeCcKux 1 0 0 httos://m.edsoo.ru/b0e61661
coeanHeHnN Ntips://m.edso0.ru/blec 1661
MpencTtasneHne o knaccudpukalmm n
Bubnnoteka LLOK
6 cuctemartudeckas HomeHknatypa (IUPAC) 1 0 0 httos://m.edsoo ru/c212dd21
OpPraHN4eCcKmnX BELLECTB Nitps.//m.edSo0.Mi/Ce 1cdde |
. o Bubnuoteka LIOK
7 Knaccugukaumsa peakuum B opraHnyeckom Xummn 1 0 0 httos://m.edsoo.ru/ba5706aa
AsnKaHbl: FOMONOrnYeckuin psg, obuas hopmyna, Bubnnoteka LIOK
8 HOMEHKaTypa 1u N3oMepusi, aNIEKTPOHHOE 1 0 0 httos://m.edsoo.ru/25a14636
ps://m. .
NPOCTPAHCTBEHHOE CTPOEHNE MOEKYJT
I A o 1 : o | Bomoreuok
: https://m.edso00.ru/3137711c
NONYYEHNS U NPUMEHEHNE aJIKaHOB
LinknoankaHbl: obwiasa opmyna, HOMeHKnatypa u 5
nénuoteka LIOK
10 usomepus, OCOBEHHOCTN CTPOEHUS N XUMUYECKNX 1 0 0 httos://m.edsoo.ru/25960a5b
CBOWCTB, CN0CObbl NOMyYeHNs1 U NPUMEHEHNE NLIpS://M.edS00.MUr20J01a00
PelueHne pacy€THbIX 3aga4 Ha onpepeneHne
11| o waeobem onm aroes anevenros, sxommu | 1 0 0 Gunvorea LIOK
’ https://m.edso0.ru/156730d2
B ero coctaB. Cuctematnsaunsi 1 0606LLeHne
3HaHWUI NO TeMe
12 KomnnekcHas TemaTtnyeckast npoBepoyHasi paborta 1 1 0 BubnnoTteka LIOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Ne 1 Ha Temy "TeopeTudeckme OCHOBbI OpraHN4eCcKon
xnumun"

https://m.edsoo.ru/bf84d8eb

13

AJKeHbI: FOMONOrMYecKuin psg, obuwasi hopmyna,
HOMEHKNAaTypa, 3NEKTPOHHOE U NPOCTPAHCTBEHHOE
CTpoeHune monekyn. CTpyKTypHas 1 Unc-TpaHc-
N30Mepusi aNKeHoB

BubnuoTteka LIOK
https://m.edsoo.ru/273b0ale

14

dunsnveckne n XMMnM4eCcKrne CBONCTBa afikeHOB.
MNpasuno MapkoBHUKOBa

Bunbnnoteka LLOK
https://m.edsoo.ru/21069ccd

15

Cnocobbl nonyyvyeHna n npuMeHeHne ankeHoB

Bubnnoteka LLOK
https://m.edso0.ru/665dc058

16

PelueHne pacyéTHbIX 3aga4 Ha onpepeneHne
MOJIEKYIAPHON OPMYJibl OPraHNYeCcKoro BewecTsa

Bunbnmnoteka LLOK
https://m.edsoo.ru/e9ea9921

17

AnkagneHbl: CONpPsi>XeHHble, N30/IMPOBaHHbIE,
KyMynMpoBaHHble. OCOBEHHOCTN SNEKTPOHHOIO
CTPOEHUS

Bubnnoteka LLOK
https://m.edso00.ru/04298c0a

18

Cnocobbl NONy4YeHNsa 1 NPUMEHEHUE ankaaneHoB

BubnuoTteka LIOK
https://m.edsoo.ru/e561253d

19

XMU4eckne cBOMCTBA COMNPSXKEHHLIX ANEHOB

Bbunbnnoteka LLOK
https://m.edsoo.ru/1aa81660

20

AJKVHbI: roMoiorn4eckuii psg, obias gopmyna,
HOMEHKNaTypa, 3NEeKTPOHHOE N NPOCTPaHCTBEHHOE
CTpOEeHMe MONeKy, pusn4eckme CBONCTea

Bubnnoteka LJOK
https://m.edsoo.ru/68b6cc4c

21

XnMmnyeckmne cBoNCTBa anknNHOB.

Bunbnmnoteka LLOK
https://m.edso0.ru/23493a93

22

KayecTBeHHbIe peakunn Ha TPOVHYIO CBA3b

Bbubnnoteka LLOK
https://m.edsoo.ru/7b1c48da

23

Cnocobbl nony4yeHnda n npmMmeHeHne ankKnHoB

Bubnnoteka LLOK
https://m.edso0.ru/23493a93

24

MpakTnyeckasa pabota Ne 1 no teme "lNony4eHune
aueTuneHa u n3yyeHune ero ceoncte"

Bubnnoteka LLOK
https://m.edsoo.ru/a6f9alea

25

KomnnekcHas Tematunyeckas npoBepoyHas paboTta
Ne 2 Ha Temy "AnkaHbl. AfIKeHbl. ANIKaaneHbI.
ANKUHbI"

BubnuoTteka LIOK
https://m.edsoo0.ru/87a37cab

26

PelueHne 3apay: pacyéTbl NO ypaBHEHUO
XUMNYECKOWN peakuum

BubnuoTteka LIOK
https://m.edsoo.ru/5db8e526

27

ApeHbl: roMmonornyeckuin psg, obwas opmyna,
HOMeHKNaTypa. DNEKTPOHHOE U NPOCTPaHCTBEHHOE
CTPOEHNE MOJIeKYJ1 BEH30/1a U TOJIy01a, NX

Bbubnnoteka LLOK
https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

dum3n4eckme ceoricTea

28

XuMunyeckne CBONCTBA apeHOB: peakLun
3aMeLLeHNsi, NPUCOegUHEHNS

Bunbnnoteka LLOK
https://m.edsoo.ru/a44alae4d

29

XMn4eckue CBOMNCTBA apeHOB: OKNCIEHNE
romosioros 6eH3ona

Bbubnnoteka LJOK
https://m.edsoo.ru/d5018a54

30

OC06EHHOCTN XUMNYECKNX CBOWCTB cTnpona

Bunbnnoteka LJOK
https://m.edsoo.ru/53461a2c

31

Cnocobbl NoflyHeHnst U NpUMeHeHne apeHoB

BubnuoTteka LIOK
https://m.edsoo.ru/a44alae4d

32

leHeTMYeCcKasn CBA3b MeXAy pasfiIiHbIMK Kaccamu
VrNeBo0opoaoB

Bunbnnoteka LLOK
https://m.edso0.ru/82b4d759

33

PelueHne pacyéTHbIX 3agay Ha onpegeneHme
MONEKYNAPHON DOPMYibl OPraHNYEeCKOro BeLlecTsa

Bbubnnoteka LLOK
https://m.edsoo.ru/6f717d09
Bunbnnoteka LLOK
https://m.edsoo.ru/5db8e526

34

Pac4éTbl No ypaBHEHNAM XUMUYECKUX PEeaKLNIA.
CuctemaTtusaums n o606LieHne 3HaHUn No Teme

Bbubnnoteka LLOK
https://m.edsoo.ru/5db8e526

35

anoreHonpou3BoaHbIE YrIEBOA0POO0B:
3MIEKTPOHHOE CTPOEHNE; peakLymn 3ameLLeHnst
rasioreHa

BubnuoTteka LIOK
https://m.edsoo.ru/21f9de78

36

LericTBure Wwenoyein Ha ranoreHnpPon3BoaHbIe.

Bunbnnoteka LLOK
https://m.edsoo.ru/21f9de78

37

BsanmopencTtene guranoreHankaHoB ¢ MarHUeEM 1
LIMHKOM

Bubnnoteka LJOK
https://m.edsoo0.ru/82b4d759

38

MpupopaHbIi ras. MonyTHble HeTAHbIE rasbl.

Bubnnoteka LLOK
https://m.edso0.ru/69b3398b

39

KameHHbIN yronb 1 NPOAyKTbl ero nepepaboTkm

Bunbnnoteka LLOK
https://m.edso0.ru/69b3398b

40

HedTb 1 cnocobel eé nepepabotku. [NprmeHeHne
NPOJYKTOB NepepaboTkn HedTu

Bunbnnoteka LLOK
https://m.edso00.ru/69b3398b

41

CuctemaTtusauus n o606LeHe 3HaHU No pasgeny
"Yrnesogopogb!"

Bubnnoteka LLOK
https://m.edsoo.ru/20e89f22

42

KomnnekcHasa Tematnyeckas npoBepoyHasa paboTta
Ne 3 no Teme "Yrnesogoponb!"

Bbunbnnoteka LLOK
https://m.eds00.ru/95¢c9e298

43

MpenenbHble 0O4HOATOMHbIE CNUPTLI:
rOMONOrnyeckuin psig, obwasi hopmyna, CTpPOeHue
MONEKYJ, N30Mepusi, HOMEHKNaTypa,
Knaccudukaums, nsm4eckne cBoncTea

Bubnnoteka LLOK
https://m.edsoo.ru/df04c5cd
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44

Cnocobbl NOMy4eHnst 1 NPUMEHEHNE OQHOATOMHbIX
cnmpToB

Bunbnnoteka LLOK
https://m.edsoo.ru/26ee34fe

45

XuMundeckune ceoncTaea npepenbHbIX OAHOATOMHbIX
cnnpToB

Bubnnoteka LJOK

https://m.edso0.ru/484100000
000000

46

MpocTbie achupbl: HOMEHKNaTypa u N3oMepus,
0COBEHHOCTN DUINYECKUX U XUMUYECKUX CBONCTB

Bunbnnoteka LLOK
https://m.edsoo.ru/d12e567d

47

MHoroaTtomHbIe CMNPTbl: 3TUNEHININKOJ1b U
rANUEPUVH, X PU3NYECKME U XUMUYECKME CBONCTBA

Bbubnnoteka LJOK
https://m.edsoo.ru/c2c788b2

48

Cnocobbl nonyyvyeHuna n npuMeHeHne MHOroaToOMHbIX
CnnpToB

Bubnnoteka LLOK
https://m.edsoo.ru/ee4d84aa

49

®eHon: CTpO€eHne MONEeKyIbl, Cbl/ISI/I‘-IeCKI/Ie cBolcTBa.

Tokcn4HocTb heHona

BubnuoTteka LIOK
https://m.edsoo.ru/2ce726f8

50

XvMundeckue ceoncTea heHona

Bunbnnoteka LLOK
https://m.edsoo.ru/037ca5f9

51

Cnocobbl Nony4YeHnst 1 NpUMeHeHne deHona.

Bbubnnoteka LLOK
https://m.edsoo.ru/c77ddf4c

52

MpakTtudeckasn paboTa Ne 2. PelueHne
3KCMNEPUMEHTaNbHbIX 3a4a4d no Teme "CnupTbl 1
deHonb!"

BubnuoTteka LIOK
https://m.edsoo.ru/c77ddf4c

53

CuctemaTtunsaums n obobLieHne 3HaHU No Teme

Bunbnnoteka LLOK
https://m.edsoo.ru/fd0ced09

54

KomnnekcHasa Tematudeckasl npoBepo4vHas paboTa
Ne 4 no Teme "CnupTbl 1 heHonbl"

55

AnbOernabl N KETOHbI: 3NEKTPOHHOE CTPOEHNE
Kap6OOHWIbHOWN rpynMbl; FOMOMOrNYyeckue psagel,
obLiasn popmyna, M3OMepusi 1 HOMEHKIaTypa

BubnuoTteka LIOK
https://m.edso0.ru/1810cb9b

56

Anbgernabl U KETOHbI: (PU3NYeCKne CBONCTBA;
peakunn NpucoegnHeHns

Bbubnnoteka LJOK
https://m.edsoo.ru/c887425¢c

57

Peakuumn oKMCNeHns N Ka4eCTBEHHbIE peaKkLmm
anbAernooB 1 KETOHOB
Cnocobbl NonyyYeHnsa anbaerngoB U KETOHOB

BubnuoTteka LIOK
https://m.edsoo.ru/b139beaa

58

MpakTnyeckasa pabota Ne 3 no Teme “lNonyyeHne
anbaernagoB N N3yvYeHne nx cBONCcTB”

BubnuoTteka LIOK
https://m.edsoo.ru/a393baa9

59

OpHOOCHOBHbIE NpefenbHble KAPOOHOBbLIE KNCOTh,
OCOBEHHOCTY CTPOEHUS UX MOJSIEKYI.

Bubnnoteka LLOK

https://m.edsoo.ru/fec0b113
Bubnuoteka LIOK

https://m.edsoo.ru/520d1c51
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M3omepursa n HoMeHknaTypa KapboHOBbIX KUCOT, NX

Bunbnnoteka LLOK

60 dbunsnyeckne cBolcTaa https://m.edso00.ru/700cc87b
61 XuMundeckune ceoncTea npenesbHbiX O4HOOCHOBHbIX Bubnnoteka LJOK
KapbOHOBLIX KUCIOT. https://m.edsoo0.ru/40e6e0e9
62 OCco6eHHOCTY CBOWCTB MypaBbUHOW KUCNOThI. BubnuoTteka LIOK
MHoroo6pasne Kap6oHOBbIX KUCNOT. https://m.edsoo.ru/bb31be71
OCco6eHHOCTY CBOWNCTB: HenpeaenbHbIX U
63 apomMaTnyeCKux KapboHOBbIX, OUKAPOOHOBbIX, Bubnuoteka LIOK
rmapokcukapboHoBbIX KucnoT. NpepcTaButenn https://m.edsoo.ru/bb31be71
BbICLUMX KapBOHOBbLIX KNCNOT
Bnbnmnoteka LUOK
64 MoHATME 0 NPOM3BOAHBLIX KAPOOHOBBLIX KUCOT httos://m.edsoo.ru/83a08773
Bunbnnoteka LLOK
65 Cnoco6bl Nony4YeHns 1 NPUMeEHEHNEe KapObOoHOBbIX https://m.edsoo.ru/fec0b113
KUCNOT Bnbnmnoteka LUOK
https://m.edso00.ru/700cc87b
66 CnoxxHble ahrpbl: FOMONOrMYeCcKuin psg, obLuas Bubnuoteka LIOK
dopmyna, n3oMepust 1 HoMeHKnaTypa https://m.edso0.ru/0d162d9d
o Bubnuoteka LIOK
67 dusnyeckne n XMMN4ecKmne CeBomNcTea ahnpos httos://m.edsoo.ru/7c065c9d
n | bewerue pacimnsana vo oamieno BiomoTeaLOK
9 ps://m. .
MONEKYNSAPHON POPMYJIbl OPraHNYEeCKOro BELLECTBa
69 MpakTnyeckasa pabota Ne 4 no Teme "KapboHoBble Bubnnoteka LIOK
kncnotbl. CnoxHble adumpbl” https://m.edsoo.ru/adfffe6d
KomnnekcHasa Tematnyeckas nposepoyHas pabota
70 Ne 5 "Anbaerngpbl. KetoHbl. KapboHOBbIE KUCNOTHI.
CnoxHble acoupb!”
71 XKupbl: cTpoeHne, hnsndeckmne n XuMn4eckme Bubnnoteka LIOK
cBoncTea (rmaponns) https://m.edso0.ru/486671fb
Ocob6eHHOCTM CBONCTB XXNPOB, CogepXaLumnx
Bbubnnoteka LJOK
72 OCTaTKN HENPEAENbHbIX XXUPHbIX KACAOT. 2Knpbl B httos://m.edsoo ru/f8eaf2eb
npupoge MHPS-/AM.edso0.UAceal=eb
78| woouee nencrave. Morsme 6 onmeTaeckc Bubotea lOK
ps://m. .
motowmx cpeacteax (CMQ)
74 MpakTnyeckasn pabota Ne 5 no Teme “lMpurotoBneHne BubnuoTteka LIOK

Mbina 13 NpupoaHoro xupa”

https://m.edsoo.ru/b0331922


https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

75

leHeTMYecKasn cBA3b YrnesBo0opoaos u
KMUCNOPOACOAepXKaLLMX OpraHNyecKnX BeLLEeCTB

Bunbnnoteka LLOK
https://m.edso0.ru/3c566565

76

Pac4éTbl No ypaBHEHNAM XMMUYECKIMX PeaKLuii

Bubnnoteka LJOK
https://m.edso00.ru/56790c96

77

Obwas xapakTepuUCTnKa yrneBoaos U
Knaccudpukaums yrnesonos (MOHO-, ov- 1
nonvcaxapuapl)

BubnuoTteka LIOK
https://m.edso0.ru/7a9693a1

78

MoHocaxapugpl: hmsn4eckne cBoncTaea 1
HaxoxxgeHue B npupoge. NprMeHeHne rnioKo3bl, eé
3Ha4YeHVe B XXN3HeOeATeNbHOCTN opraHn3ma

Bubnnoteka LLOK
https://m.edsoo.ru/7a9693a1

79

Cnocobbl NONy4YeHNs U XMMUYECKE CBONCTBA
MOHOCaxapuaos.

Bubnnoteka LLOK
https://m.edsoo.ru/b4bdda2d

80

Oucaxapugpl: caxaposa, ManbTo3a 1 NakTosa.
HaxoxgeHvie B Npupoae 1 npumeHeHne
Avcaxapuaos

Bbubnnoteka LLOK
https://m.edsoo.ru/5e61122d

81

Monncaxapnabl: CTPOEHNE MaKpOMOJSIEKY,
dusnyeckre n XMMMYeCcKne CBOMNCTBA, NPYMEHEHNE
MoHsTME 06 NCKYCCTBEHHbIX BONTOKHAX

Bubnunoteka LLOK

https://m.edsoo.ru/eb0384e7
Bubnnoteka LLOK

https://m.edsoo.ru/72a04508

82

PelweHne pacyeTHbIX 3aga4 Ha onpeaneneHne nonan
BblXoAa NpoAyKTa peakunnm OT TEOPETUHECKN
BO3MO>XXHOIo

Bbunbnnoteka LLOK
https://m.edso0.ru/6216e766

83

AMUHBI: Knaccndukaums, CTpoeHne MoJieKyn, obLuas
hopmyna, nomepusi, HOMeHKnatypa n pusmyeckmne
CBOWCTBa

Bubnnoteka LJOK
https://m.edsoo.ru/42c6678e

84

Cnocobbl NONy4YeHNs U NPUMEHEHNE anudaTnyecKnx
amuHoB

Bunbnnoteka LLOK
https://m.edsoo.ru/efa7e6ca

85

XuMundeckue ceoncTea anmdaTtnyeckux ammHoB

Bbubnnoteka LLOK
https://m.edsoo.ru/1bc5c¢f80

86

AHUNWH: CTPOEHNE aHNTMHA, 0COBEHHOCTY
XUMNYECKNX CBONCTB aHUMHA

Bunbnnoteka LJOK
https://m.edsoo.ru/39cd21f1

87

AMUWHOKNCNOTbI: HOMEHKNATypa 1 n3omMepus,
dmsudeckune ceorictea. OTaenbHbIE NpeacTaBuTenn
Qa-aMWHOKMWCOT

Bbunbnnoteka LLOK
https://m.edsoo0.ru/ea138763

88

XnMnyeckmne cBomCTBa aMMHOKUCIIOT, NX
bunonorn4yeckoe 3Ha4eHne aMmuHoKncnoT. CUHTE3 1
rmgponn3 nentTmgos

Bubnnoteka LJOK
https://m.edso0.ru/d1773e80

89

Benkun Kak npupoaHbie NONNMEpPBbI; CTPYKTYPbI
6enkoB

Bbunbnnoteka LLOK
https://m.edsoo.ru/77df705a
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Bunbnnoteka LLOK

90 XnumMunyeckne casoncTaea 6enkos 1 0 0 https://m.edsoo.ru/42969899
ot | homconepaure eTepouneae somme. | ; o | Bomorea ok
6 : ’ https://m.edso0.ru/6237306d
MOJIOrM4ecKas posb
MpakTnyeckas pabota Ne 6. PewleHne
92 3KCMEepMMEHTalIbHbIX 3afa4 No Teme 1 0 1 Bubnnoteka LJOK
"A30TCcoaep KaLlmne opraHn4ecKmne coeguHeHuns. https://m.edsoo0.ru/521d1431
PacnosHaBaHne opraHn4YecKux coeguHeHunn "
93 MNpomexxyToyHas atrectauusi 1 1 0
OCHOBHbIE MOHATUS XMMUN BbICOKOMOJIEKYNISIPHBIX
. Bbunbnnoteka LLOK
94 COEOVHEHNIN N METOAbI NX CUHTE3a — 1 0 0 httos://m.edsoo.ru/7aaé3ebd
nonnmMepusauus 1 NoJMKOHOeHcauus Nitps.//m.edso0.u//ad05ebd
Bubnnoteka LJOK
95 Mnactmaccel. YTunusaumsa n nepepaboTka nnacTmka 1 0 0 httos://m.edsoo.ru/82242e0f
96 OnacTtoMepbl: HaTypasibHbI CUHTETMYECKMNE 1 0 0 Bubnnoteka LLOK
Kay4yku. PesnHa https://m.edso0.ru/246103ec
BonokHa: HaTypanbHble, NCKYCCTBEHHbIE,
Bbunbnnoteka LLOK
97 CUHTETUYeCKME. [Nonmmepsbl cneumnansHOro 1 0 0 httos://m.edsoo.ru/5963a601
Ha3Ha4YeHUs! Nitps://m.edso0.1/oJ02adu L
95 | oronepirenTancHuX 53884 10 Tome. 1 0 1 GonmoTexa LOK
" P " https://m.edsoo.ru/3aebd77a
PacnosHaBaHue nnactMacc 1 BONOKOH
O606LLeHne n cuctemaTmsaLms N3y4eHHOro
" Bubnuoteka LIOK
99 mMartepuana I'lIIO Teme "BbICOKOMONEKYNAPHbIE 1 0 0 httos://m.edsoo.ru/6a22b1e8
coegnHeHus Nitps.//m.edS00.MU/08ccD 180
100 PesepBHbIN YPOK 1 0 0
101 Pe3epBHbIN YPOK 1 0 0
102 PesepBHbIN YPOK 1 0 0
OBLLEE KOJINYECTBO YACOB MO NMPOIrPAMME 0 6 7



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KonunyecTtBo 4acoB

/NQ Tema ypoka Bcero KoHTposnbHbie MpakTuyeckue :g"eKTpo"'H"'e uvcppoBble
n/n paGoThI paBoThI o6pas3oBaTenbHble pecypchbl
1 ATtom. CocTaB aTOMHbIX SAep. XUMUYECKNIA SNIEMEHT. 1 0 0 Bubnnoteka LLOK
M3oTonbl https://m.edso0.ru/59c112ee
> CTpoeHmne aneKTpoHHbIX 060104EK aTOMOB, KBAHTOBbIE 1 0 0 BubnuoTteka LIOK
yucna https://m.edsoo.ru/b4d9fffa
Knaccudumkaums XmuMm4ecknx anemMeHTos (s-, p-, d-, f-
Bunbnnoteka LLOK
3 anemeHThl). PacnpepeneHne aneKTpoHOB NO aTOMHbIM 1 0 0 httos://m.edsoo.ru/61294af9
opbuTansam nttps://m.edsoo.ru/bl294ard
4 ONEeKTPOHHbIE KOHUIrypaumm atToMoB 3/IEMEHTOB B 1 0 0 Bubnuoteka LIOK
OCHOBHOM 11 BO30Y>XAEHHOM COCTOSIHMM https://m.edsoo.ru/f5f750fe
5 ONEKTPOHHbIE KOH(UIypaLmm NOHOB. 1 0 0 Bubnnoteka LIOK
OneKTpooTPULATENBHOCTL https://m.edso0.ru/8149e846
Meprognyeckuin 3akoH 1 Nepuopunyeckas cuctema
Bbubnnoteka LJOK
6 XVMUH4ECKIX 3/1EMEHTOB L. . Mengeneesa, cBs3b C 1 0 0 httos://m.edsoo.ru/a0764b24
COBPEMEHHOW TEOPUEN CTPOEHNS aTOMOB Atps.//M.eds00.1u/alrosbes
3aKOHOMEPHOCTN N3MEHEHMNST CBOCTB XUMUYECKNX
7 3NEMEHTOB 1 06pasyemMbiX UMW NPOCTLIX U CNOXHbIX 1 0 0 E t|:6js13?r;ele(§sl<_)lg}:u /1695701
ps://m. .
BELLIECTB MO rpynnam 1 nepuogam
8| wontnermion cenon Bomoponan s 1 0 0 Bubpuotexa llOK
o ps://m. .
MeXXMoneKkynspHble B3aUMO4ENCTBISA
BellecTtBa MONEKYNAPHOrO 1 HEMOJSIEKYSAPHOIO
. Bunbnnoteka LLOK
9 CTPOeHNSA. Tunbl KPUCTaNINYECKNX PELLETOK U CBONCTBA 1 0 0 httos://m.edsoo. ru/5a8072af
BELLECTB Nitps.//m.edso0.nu/oact/cat
BaneHTHOCTb 1 BaneHTHble BO3MOXXHOCTU aToMoB. CBSA3b
10 3NEKTPOHHOW CTPYKTYPbl MOJSIEKYN C UX FEOMETPUYECKUM 1 0 0 Bubnuoreka LIOK
https://m.edso0.ru/3d2ca093
CTPOEHUEM
11 CuctemaTtusaums n o6o6uieHne marepuana 1 0 0
KomnnekcHasa Tematudeckas nposepoyHasi padota Ne 1
" Bubnuoteka LIOK
12 CTtpoeHune aroma |/'|| 3NEKTPOHHbIX 06ono4ek. Buapl 1 1 0 httos://m.edsoo.ru/8fad2942
XUMUYECKOWN CBA3U
Bubnunoteka LLOK
13 Knaccudurkaums n HoMeHKnatypa HeopraHn4eckKunx 1 0 0 httos://m.edsoo.ru/bfde108d
BELLECTB Nitps.//m.edsoo.nybldelled
14 KoMnneKkcHble CoOeguHEHUs: CTPOEHNE U COCTaB 1 0 0 Bubnnoteka LLOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/bf9e108d

https://m.edso0.ru/8c66b12a
Bubnnoteka LJOK

https://m.edsoo.ru/e167635b

I'Ipep,CTaBneva O KOMIJIEKCHbIX COeANHEHNAX!

Bubnunoteka LLOK

15 HOMEHK/IaTypa, X CBONCTBA https://m.edsoo.ru/da2c70e4
16 lMNoHaTne o ancnepcHbix cuctemax. NpegcrasneHne o Bunbnnoteka LLOK
KONNOWAHbIX pacTBopax https://m.edsoo.ru/e9ccdd8d
17 VICTNHHbIE pacTBOpPbI: HACBILWEHHbIE N HEHACBILEHHbIE, Bbubnnoteka LJOK
pacTBopuMocCTb. Kpuctannorugpatsl https://m.edso0.ru/328e653a
18 Cnocobbl BbIpaXXeHWst KOHLEHTpauM pacTBOPOB BuGmuoreka LIOK
https://m.edso0.ru/785e0ab4
1o | Fouee sai o serorsosmey nowid waccosas Suomuorera LOK
" ’ https://m.edsoo.ru/8d2c6a3a
KOHUEHTpauus
20 MpakTtudeckas pabota Ne 1 no Teme "Crnocobbl Bubnuoteka LIOK
BblPa>XeHNSA KOHLEHTpaun pacTsopos" https://m.edsoo.ru/bf9e108d
MpakTtudeckasn pabota Ne 2 no Teme “OnpepenerHne BubnuoTteka LIOK
21 » .
KOHLEHTPpaUMN KUCOTbl C NOMOLLBIO TUTPOBaHWS https://m.edsoo.ru/70a60aa4
29 KomnnekcHast Tematudeckasi nposepoyHas pabota Ne 2
no Teme "CtpoeHune Belwectsa. MHoroobpasue BeLiecTs"”
Knaccudurkaumsa XuMn4ecKnx peakunini B HEOPraHn4ecKom
03 N OpraHMyecKom XmMMmm. 3aKOH COXpaHeHNs1 Maccbl BubnuoTteka LIOK
BELLIECTB; 3aKOH COXPaHeHNs 1 NpespaLLleHns aHeprum https://m.eds00.ru/6335cdd?2
NpY XUMUYECKNX peakLmsix
TennoBble 3P HEKTbI XUMUYECKNX PEAKLINIA.
TepMoxnMunyeckme ypaBsHeHNs. BblumcneHms no BubnuoTteka LIOK
24 o .
YPaBHEHUAM XUMNYECKUX PeaKUNiA N TEPMOXUMNYECKUM https://m.edsoo.ru/d1db86da
ypaBHEHMSIM
Bunbnnoteka LLOK
CKOpOCTb XMMWUYECKOWN peakuumn, eé 3aBUCUMOCTb OT hitps:/lesson.edu.ru/lessony/fo
25 a3nn4HbIX hakTopoB KaTanma v Katannaatops! 26baba-7c46-47ai-87ee-
P POB. P d63660788f4e?backUrl=%2F9
04%2F11%3Fclass%3D11
Bubnnoteka LJOK
26 [FOMOreHHbIe 1 reTeporeHHble peakLuun https://m.eds00.ru/87b13954
MpakTtudeckas pabota Ne 3 no Teme "BnnsHue Bubnuoteka LIOK
27 pPasnnyHbIX akTOPOB Ha CKOPOCTb XMMUYECKON https://m.edsoo.ru/1facaidi

peakunn"



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://lesson.edu.ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2F904%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2F904%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2F904%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2F904%2F11%3Fclass%3D11
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

28

O6paTtnmMble 1 HeobpaTUMbIe peakummn. XMMU4ecKoe
paBHoOBecHe

Bunbnnoteka LLOK
https://m.edso00.ru/30952f9b

29

MpakTtudeckasn pabota Ne 4 no Teme "BnnsiHue
PasnnyHbIX (HaKTOPOB Ha NOMOXKEHNE XUMNYECKOTO
paBHoBecus"

BubnuoTteka LLIOK
https://m.edso0.ru/3bf34e17

30

dnekTponuTtuyeckas guccoumaums. CnnbHble u cnabdble
anekTponuTtbl. CTeneHb auccouunalmm

Bubnnoteka LJOK
https://m.edso0.ru/3966ca89

31

MoHHoe npounsseneHune Boapl. Cpeaa BOAHbIX pacTBOPOB.
BopopopHbii nokazatenb (pH) pactBopa

Bubnnoteka LLOK
https://m.edsoo.ru/09d5a9bd

32

Mpaponus conei. Peakunun, npoTekaroLume B pacteopax
9NEKTPOSINTOB

Bunbnnoteka LLOK
https://m.edsoo.ru/2e3daeb0

33

MpakTnyeckasa pabota Ne 5 no Teme "Xumnyeckne
peakuun B pacTBopax afeKTpoamToB"

Bunbnnoteka LLOK
https://m.edso0.ru/56226060

34

OKNCANTENBHO-BOCCTAHOBUTESIbHBIE peakunn.
Ba>kHenLwmne OKUCUTENN U BOCCTAHOBUTENN

Bubnnoteka LLOK
https://m.edsoo.ru/fb691387

35

MeTopn, 9NeKTPOHHOr o (3/1eKTOHHO-MOHHOI0) HanaHca

Bubnnoteka LLOK
https://m.edso0.ru/93fb97d2

36

ONeKTPonM3 pacTBOPOB U PacMIaBoB BELLECTB

Bunbnnoteka LLOK
https://m.edsoo.ru/5a859d16

37

PeweHne 3agay Pas3NnNyHbIX TUNOB

Bunbnnoteka LLOK
https://m.edsoo.ru/5afa265d

38

CuctemaTtunsaums n obobLieHne 3HaHUn No Teme
"Xumnyeckune peakumm"

Bubnnoteka LJOK
https://m.edsoo.ru/c161eb85

39

KomnnekcHas Tematudeckas npoeepoyHas pabota Ne 3
no Teme "Xnmmyeckme peakumm'

Bubnnoteka LLOK
https://m.edsoo.ru/a8a0a930

40

Nono>xeHne HemeTannos B Nepnoanyeckon cucteme
xmmmnyeckunx anemeHtos . . MeHpeneesa n
0COBEHHOCTN CTPOEHMS UX aToMOB. Prsnyeckue
CBOWCTBA HEMETaIOB

Bbubnnoteka LJOK
https://m.edsoo.ru/8ca2dcad

41

AnnoTtponus HeMeTansoB (Ha NpUMepe KUCNopoaa, Cepbl,
docdopa n yrnepona)

Bunbnnoteka LLOK
https://m.edsoo.ru/ef92c91c

42

Bopopoga: nony4yeHne, pusnyeckue n XmMmmyeckme
csowncTtea. 'mapugpl

Bunbnnoteka LLOK
https://m.edsoo.ru/0aa8f613

43

[anoreHbl: HaxoXAeHWe B NPUPoAE, CNocobbl NOJTyHeH s,
hursmMYecKme N XMMNYecKne CBONCTBa

Bubnnoteka LJOK
https://m.edsoo.ru/4e223795

44

ManoreHoBogopobl. BaxHeiwne kucnopoaconepxatiye
COENHEHs rafioreHoB

Bubnnoteka LLOK
https://m.edsoo0.ru/6b3255e6



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
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https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
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https://m.edsoo.ru/a8a0a930
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https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6

45

JlabopaTopHble 1 MPOMBbILLIEHHBbIE CMOCOOLI NOy4YEHMS
ranoreHosB. [MpyUMeHeHne raforeHoB U UX COeaUHEHNI

Bunbnnoteka LLOK
https://m.edsoo.ru/6971aca4

46

MpakTudeckas paboTa Ne 6. PelueHne
3KCNepUMEHTasbHbIX 3aga4 no Teme "Manorexo!”

Bubnnoteka LJOK
https://m.edsoo.ru/8b26fecd

47

Kucnopopg: nabopaTopHble 1 MPOMbILLNIEHHbIE CNOCOObI
nonyyeHns, puanydeckme n xmmmyieckne csomnctaea. O3oH.
[MprMeHeHne KUCIopoda n 03oHa

BubnuoTteka LIOK
https://m.edsoo.ru/c8abc36a

48

Okcunabl n nepoKcuabl

Bbubnnoteka LJOK
https://m.edsoo.ru/5c8816a0

49

PelwieHne 3apad Pa3NnNYHbIX TUNOB

Bubnnoteka LJOK
https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaxoxxaeHne B Npupoae, cnocobbl NONyYeEHNS,
hU3n4ECKME U XMMNYECKUE CBONCTBA

BubnuoTteka LIOK
https://m.edsoo.ru/46afae16

51

CepoBopopog, cybduabl

Bunbnnoteka LLOK
https://m.edso0.ru/7¢875999

52

Kucnopopcopep>xawme coegmHeHnst cepbl. OCoO6eHHOCTH
CBOWCTB CEPHOWN KUCNOThI

Bbubnnoteka LLOK
https://m.edsoo.ru/8cfa2548

53

MpakTtudeckasn pabota Ne 7. PelueHune
3KCnepuMeHTanbHbIX 3aga4 no Teme "Cepa n eé
coegnHeHns"

BubnuoTteka LIOK
https://m.edsoo.ru/0afb05e4

54

A30T: HaxoXXaeHne B Npupoae, Cnocobbl NONyyYeHUs,
dU3NYECKNE N XMMNYECKNE CBONCTBA. AMMNAK, HUTPUAbI

Bunbnnoteka LLOK
https://m.edsoo.ru/badd2255

55

Kucnopopcopep>xawme coeguHeHnst azota. OcobeHHOCTU
CBOWCTB a30THOWN KNCNOTbI

Bubnnoteka LJOK
https://m.edsoo.ru/e2965afe

56

lNpuMeHeHne a3oTa n ero coeanHeHNin. A30THbIE
yaobperHus

Bubnnoteka LLOK
https://m.edso0.ru/129f5059

57

docdop: HaxoXAeHVe B NPMPoAe, cnocobbl NoyYeHus,
msnyeckme n xmmmnyeckune ceonctesa. Pochuabl n

docduH

Bbunbnnoteka LLOK
https://m.edsoo.ru/9a6b43ec

58

Okcunpabl hocdopa, hocdopconep kawme kucnotel. Conn
docthopHON KUCNOThI

Bubnnoteka LJOK
https://m.edsoo.ru/c7a2d429

59

MpakTnyeckasa pabota Ne 8. PelueHne
3KCMNepuMMeHTasbHbIX 3agad nNo Teme "A30T u hocdop u
X coeanHeHna"

Bbunbnnoteka LLOK
https://m.edsoo.ru/a218070a

60

INpumeHeHne docdopa n ero coegmHeHnin. PocdopHble
ynobpeHus

Bubnnoteka LJOK
https://m.edsoo.ru/8175ac3f

61

Yrnepop; HaxoXxgeHue B Npupoae, anoTponHble
MoanduKaumn; prusmnyeckue n XMMm4ecKmne CBONCTBa,

Bubnnoteka LLOK
https://m.edsoo.ru/1eb19f9e



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

npUMeHeHVe

62

Okcunp yrnepogpa(ll), okenp yrnepoga(lV), yronbHas
Kucnota mn eé coam

Bunbnnoteka LLOK
https://m.edsoo.ru/dba58adf

63

MpakTtudeckasn pabota Ne 9 no Teme “Yrnepog n ero
coeguHeHna”

Bbubnnoteka LJOK
https://m.edso0.ru/6029b609

64

KpeMHui: HaxoXxgeHne B Npupofe, cnocobbl NonyyeHus,
pu3n4ecKre n XMMM4ecKue CBONCTBa

Bubnnoteka LJOK
https://m.edsoo.ru/143558ab

65

Okcnpg kpemHus (IV), kpeMHreBas KUCNOTa, CUMKaTbI

BubnuoTteka LIOK
https://m.edso0.ru/3170e7b1

66

MprMeHeHne KpemHus 1 ero coeguHeHuin. CTekno, ero
nosly4YeHue, Buabl CTEKNa

Bunbnnoteka LLOK

https://m.edso0.ru/393cdac0
https://m.edsoo.ru/5823cefb

67

PelueHue 3apay Pa3NnNYHbIX TUNOB

Bubnnoteka LLOK
https://m.edsoo.ru/b624f801

68

PelweHne 3aaa4 pasiMyHbIX TUNOB

Bunbnnoteka LLOK
https://m.edsoo.ru/6e864db5

69

CuctemaTtunsaums n o6obLieHne 3HaHUn No Teme
"Hemetannb!"

Bunbnnoteka LLOK
https://m.edsoo.ru/d0484c76

70

KomnnekcHasa Tematudeckas nposepoyHas pabota Ne 4
no Teme "Hemetanno!"

Bubnnoteka LLOK
https://m.edsoo.ru/2b7e9510

71

lNono>xeHne metannos B lNepnogmnyeckon cncteme
XUMNYECKNX 3n1eMeHToB. OCOBEHHOCTN CTPOEHNS
3NIEKTPOHHBLIX 060104EK aTOMOB METAIIOB

BubnuoTteka LIOK
https://m.eds00.ru/9839c16¢c

72

Obwme ursnyeckue ceoncTea Metannos. [prumeHeHne
MeTannoB B 6bITy N TexHMKe. CrinaBbl METASSIOB.
Koppo3susi meTannos

Bubnnoteka LLOK
https://m.edsoo.ru/51dac9d3

73

ONEeKTPOXUMUNYECKNI psag, Hanps>xeHnn metannos. O6Lwme
cnocobbl MNONTYYEHN METANOB

Bunbnnoteka LLOK
https://m.edsoo0.ru/42b872e3

74

O6uwan xapakTepucTnka metannos |A-rpynmsi
lMNeproan4ecKkomn cUcTeMbl XMNYECKUX ASIEMEHTOB.
Hatpuii n kanuin: nonyyeHne, nsn4eckme n XMMmmnyeckune
CBOWCTBAa, MPUMEHEHME NPOCTbIX BELECTB N NX
COEeaVHEHUI

BubnuoTteka LIOK
https://m.edsoo.ru/e3de37b6

75

Obwas xapakTepucTuka metannos lIA-rpynnbl
Mepnogn4ecKom CUCTEMbI XUMUYECKNX INEMEHTOB.
Maruuim n kansumin: nony4eHune, Gusnyeckne n
XUMUYECKNE CBOWNCTBA, MPUMEHEHME NPOCTbLIX BELLECTB U
NX COeanHEHNI

Bbunbnnoteka LLOK
https://m.edsoo.ru/94eb377a
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76

JKECTKOCTb BoAbl U cnocobbl €€ yCTpaHeHns

Bunbnnoteka LLOK
https://m.edsoo.ru/e12c26b3

77

MpakTtudeckas pabota Ne 10 no Teme “Onpepenerne
>KECTKOCTW BOAbl U cnocobbl e€ ycTpaHeHns”

Bubnnoteka LJOK
https://m.edsoo.ru/7c3e49c0

78

ANOMUHNIA: NoNyYeHnE, PUINYECKNE N XUMNYECKINE
CBOWCTBA, NPMMEHEHNE

Bubnnoteka LLOK
https://m.edsoo.ru/c74bfae9

79

AMCbOTeprIe CBOICTBa oKcuga u rmgpokcunga aJtoMnHNS,
rMOpPOKCOKOMMIEKChI aJTIOMUHNA, UX NPpUMEeHeHWe

Bunbnnoteka LLOK
https://m.edso0.ru/0e79b266

80

PeweHne 3agay Pas3NnNYHbIX TUNOB

Bunbnnoteka LLOK
https://m.edsoo.ru/5d12d318

81

MpakTtudeckas pabota Ne 11. PelueHne
3KCNEPMEHTaNbHbIX 3a4a4d No Teme "MeTansbl FnaBHbIX
nogrpynn"

82

O6Lasa xapakTepncTnka MeTanioB NO6OYHbIX NoArpynn
(B-rpynn) Meprogn4eckol cUCTeMbl XUMNYECKINX
3N1EMEHTOB

Bunbnnoteka LLOK
https://m.edsoo.ru/27a4af43

83

dursmyecKne N XMMNHeckKe CBoONCTBa Xpoma 1 ero
COEOVHEHWI, UX MPUMEHEHNE

Bubnnoteka LLOK
https://m.edso0.ru/610d7431

84

BarkHenwmne coeanHeHns mapradua. lNepmaHraHaTt kanus,
ero OKNCNINTENbHblE CBONCTBA

Bunbnnoteka LLOK
https://m.edso00.ru/9911bef3

85

dusnyeckne n XMMN4eCcKne CBONCTBA XKefle3a 1 ero
coeguHeHuii. lNonyyeHne n NpMMEHEHNE CNNAaBOB XXenesa

Bunbnnoteka LLOK
https://m.edso00.ru/039d69c8

86

dunanveckne n XMMM4YeCKne CBoNCTBa Meaun n eé
COEOVHEHUI, X MPUMEHEHNE

Bubnnoteka LJOK
https://m.edsoo.ru/1b7{8741

87

dusnyeckne n XMMNYeCcKne CBONCTBA LMHKA 1 ero
COEOVHEHNIA, NX NPpUMEHeHUe. MMOpPOKCOKOMMNEKCHI
LMHKa

BubnuoTteka LIOK
https://m.edso0.ru/2bc0f954

88

MpakTnyeckasa pabota Ne 12. PewweHune
3KcneprMeHTasbHbIX 3agay no Teme "MeTannbl No60YHbIX
nogrpynn"

Bubnnoteka LLOK
https://m.edsoo.ru/b1f2beal

89

PelweHne 3aaa4 pas3iMyHbIX TUNOB

Bunbnnoteka LLOK
https://m.edsoo.ru/a6e352ea

90

O606LLeHne N cucTtemaTmsaums U3y4eHHOro Mmarepuana
no teme "MeTtannb!"

Bunbnnoteka LLOK
https://m.edsoo0.ru/a8b83d83

91

KomnnekcHasa Tematudeckas nposepoyHas pabota Ne 5
no Teme "MeTtanb!"

Bubnnoteka LJOK
https://m.edsoo.ru/e91fe975

92

AHanna pe3ynbTaToB KOHTPOJIbHON paboTbl, KOPPEKLUS
owmnbok

Bubnnoteka LLOK
https://m.edsoo.ru/83f63ea3
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Ponb xumun B o6ecneyveHnmn ycTonumsoro passutums

Bbubnnoteka LLOK

93 yenose4ecTsa. [MoHATUE O Hay4HbIX MeTOLax 1 0 httos://m.edsoo.ru/9ebff2fd
nccnenoBaHns BELLLECTB THRS.//M.eds00.ySetatd
Hay4Hble NpMHUMNbI OpraHn3aLmn XMMN4eCKoro

Bunbnnoteka LLOK

94 Npon3BOACTBaA. MpoMbILLINEHHBIE CNOCO6bI NONYYEHUSA 1 0 httos://m.edsoo.ru/080fe1f0
Ba>KHENLUNX BELLECTB itps.//m.edsoo.ruIcie il

05 XMmyeckoe 3arpsisBHeHNE OKPY>KatoLen Cpefbl 1 ero 1 0 Bubnuoteka LIOK
nocnencTeuns https://m.edsoo.ru/2e45a44f

96 Xumunsa n 3gopoBbe Henoseka. JlekapcTBeHHbIE CpeacTaa 1 0 Bubnuoteka LIOK

: https://m.edso0.ru/9f11bf51

97 Xumusa nuwpy. Ponb xumum B o6ecnedeHnin nnesom 1 0 Bunbnnoteka LLOK
6e3onacHocT https://m.edso0.ru/a6552721

98 KocmeTtudeckne n napdomepHble cpegcTtea. boirosas 1 0 Bubnnoteka LLOK
XUMusi https://m.edsoo.ru/1f7b5bd2

99 XMusa B CTpouTeNbCTBE. BaxkHeNLWne CTponTeNbHbIE U 1 0 Bubnuoteka LIOK
KOHCTPYKLMOHHbIE MaTepuansbl https://m.edsoo.ru/da42d5a9

100 Xumust B cenbckom xo3ssinctee. OpraHnyeckne u 1 0 BubnuoTteka LIOK
MUHepasbHble yaobpeHus https://m.edso0.ru/61e69003

. Bunbnnoteka LLOK
101 CuctemaTtunsaums n obobLieHne 3HaHUn No Teme 1 0 httos://m.edsoo.ru/fd39587d
. Bunbnnoteka LLOK
102 PesepBHbIn ypok ! 0 https://m.edso0.ru/db979c70
OBLLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 12
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NPOBEPAEMBIE HA EI3 NO XUMNUN TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUA OCHOBHOU OBPA3OBATEJIbHOU NMPOrPAMMDBI CPEAHEIO
OBLLEF0 O6PA30OBAHUSA

Kon

npoBepPSEMOro
TpeboBaHus

MpoBepsiemble TPebOBaHUSA K NPEAMETHBLIM Pe3yfibTaTaMm OCBOEHUS
OCHOBHOI 06pas3oBaTeNbHON NPorpaMmmMbl CPEAHEro 0bLLEro
obpazoBaHus

1

Bnap,eHme CUCTEMOIN XUMNYECKUNX SHAHNIA, KOTOpas BKJKO4HaeT:

1.1

OCHOBoOMMoOJ1araloLme NOHATUS (XUMUYECKWIA SNIEMEHT, aTOM, N30TOMbI,
3NEeKTPOHHas obonoyka atoma, S-, p-, G-9NEKTPOHHble opbutanu
aTOMOB, OCHOBHOE U1 BO30Y)XOEHHOE COCTOSHME aToMa, WOH,
MOJIEKYNA, BaNleHTHOCTb,  3NIEKTPOOTPULATENIBHOCTb,  CTEMeHb
OKUNCNEHNS, XUMWNYECKas CBA3b (0- U TI-CBA3b, KpaTHble CBA3M),
rmépungnsauns aTOMHbIX OpbuTanen, KpucTannmyeckas peléTka,
MOJIb, MOSIAPHas Macca, MOMISIPHbIN 06BEM, MONAPHAsA KOHLEHTpaLums,
pacTBoOpbl (UCTUHHbIE, OMCMEPCHBLIE CUCTEMBbI), KPUCTaNNOorMaparhl,
YrnepoaHbli CKENeT, yHKUNOoHanbHas rpynna, pagvkan, n3oMepsbl,
CTPYKTYpHasa dopmyna, n3omMepus (CTPyKTypHasi, reoMeTpuyveckas
(unc-,  TpaHcuzomepwus), rOMOJIOrNYECKNI psa, romoJioru,
YyrneBoooOpOObl, KWUCMOPOO- W  asoTcojepxkalue CcoeauHeHus,
OMOSIOrMYEeCKN akTMBHble BewecTBa (yrnesodbl, >Xupbl, 6enku),
MOHOMEP, MNONMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYISIPHbIE
COEAVNHEHNSR, KPEKUHT, PUDOPMUHT, TUMbl XMMUYECKUX pPeakuuii
(OKMCNUTENBbHO-BOCCTAHOBUTE/bHbLIE, 3K30- W 3HOOTEPMUYECKUE,
peakunm NOHHOro obmeHa, rOMO- U FeTeporeHHble, obpaTumble ©
HeobpaTtnMble), pacTsop, 3NEKTPONUTI, HE3NEKTPONNTDI,
aneKTponuTu4ecKas anccoumaums, CTeneHb auccoumaumn,
OKUCNNTESNIb, BOCCTAHOBUTESb, 3JIEKTPOJIN3, CKOPOCTb XUMWUYECKOMN
peakumm, XMMN4YecKoe paBHOBECKE)

1.2

TEOPUM U 3aKOHbl (TEOPUS XMMMUYECKOrO CTPOEHUS OpraHMYecKmnx
BELLEeCTB A.M. Bytneposa, Teopusi 3NEKTPONUTUNHECKON
ouccounauun, [epuoguyecknin 3akoH [O.M. MeHpoeneeBa, 3akoH
COXpPaHeHnsi Macchbl), 3aKOHOMEPHOCTUN, CUMBOJIMHECKNIA S3bIK XUMUN,
MMUPOBO33PEHYECKNE 3HaHMS, JleXxalwme B OCHOBE MOHUMaHUS
NPUYNHHOCTN U CUCTEMHOCTU XUMUYECKMX SIBNIEHWUA, COBPEMEHHbIE
npencTaBfieHNst O CTPOEHMM BELLECTBA HA aTOMHOM, MOJMEKYIIPHOM
N HAOMOJEKYIIPHOM YPOBHSIX

1.3

npencraBnieHnd (o} MexaHn3amax XNMNYeCKnx peaKu,w7|,
TepMoanHaMmn4eCKnx u KUHETUYECKNX  3aKOHOMEPHOCTAX nx
npoTeKaHn4d, 0 XMuMnM4eCKOM paBHOBECUN, ANCNEPCHbIX CUCTEMAX




1.4

('paKTOJ'IOI'VIL{eCKVIe CcBefeHnss O CBOWCTBax, CocTaBse, nonyyeHnmn um
6e30MacHOM  MCMOMb30BaHUN  BaXKHENLINX HeopraHN4eCKnx wu
opraHn4yeckmx BeLlecTB B 6bITy 7 I'IpaKTI/I‘-IeCKOI7| 0eAaATesIbHOCTU
yeJsioBeka

1.5

o6LWwme Hay4YHble NPUHLUMMBLI XMMUYECKOro Npon3soacTea (Ha npumepe
NPON3BOACTBA CEPHOWN KMUCNOTbl, aMMMaka, MeTaHona, nepepaboTkn
HedTK)

ChopMmnpoBaHHOCTb YMEHWIA BbISBNATE:

2.1

XapakTepHble MPU3HAKN U B3aUMOCBA3b W3YYEHHbIX MOHATUN,
NPUMEHATbL COOTBETCTBYIOLIME MOHATUS NPWU ONMCaHUW CTPOEHUSA ”
CBOWCTB HEOPraHM4YeCKMX U OpPraHUYecKux BeWecTB U  ux
npespaLleHnin

2.2

B3aMMOCBA3b XMMUYECKNX 3HAHWUI C NOHATUSAMN U npencrtaBneHnaMmn
opyrux npegMmeToB  Onsd 6onee OCO3HAHHOIO MOHMMaHuUs 1
06bsCHEHNS CYLLHOCTN MaTepunasnbHOro eanHCTBa Mmpa

ChopM1poBaHHOCTb YMEHNS CMONb30BaTh:

3.1

HanMeHoBaHNA XNMUHECKUX COG,D,I/IHGHVII7I MeXxayHapogHoro cor3a
TeopequeCKon n HpMKﬂa,D,HOVI XMMnn 1 TpumBmnasibHble Ha3BaHUA
BelwecCTB, OTHOCALUMXCA K W3YYEeHHbIM KJliacCaM OpraHn4eckunx wu
HeopraHn4eckKmnx COeaNHEHUN

3.2

XUMUYECKYO CUMBOJIMKY AN COCTaBneHUss (hopMys1 HEOPraHNYeCKmx
BELLEeCTB,  MOMNEKYNSPHbIX U CTPYKTYPHbIX  (pasBepHyTbIX,
COKpALLEHHbIX 1 CKENETHbIX) (hOPMYJT OPraHNYeCKUX BELLECTB

CchopMmpoBaHHOCTb YMEHUs KnaccuhuumpoBarhb:

4.1

HeopraHM4yecKne BelLecTBa, CaMOCTOSTENIbHO BbiOUPaTb OCHOBAHUS
N KPUTEPUMN ON151 Knaccubumkaumm ndy4aemMblx XMMUYECKNX OObEeKTOB

4.2

opraHm4yeckmne BellecTtBa, CaMOCTOATESIbHO BbI6VIp8.Tb OCHOBaHuA "
Kputepun onga KJ'IaCCI/ICbI/IKaLlI/II/I N3yHaeMbIX XUMNHECKNX 06beEKTOB

4.3

Nno pasnn4yHbIM Npu3HaKam (4YMCny 1 COCTaBy pearnpyloLmnx BELLECTB,
TennoBomMmy adeKkTy peakumn, USMEHEHUID CTEeneHel OKUCEHUS
3NEeMEHTOB, 0OPaTUMOCTU peakunn, y4acTUIO KaTannsaTopa)




ChopMMpOBaHHOCTD  YMEHUSA  XapaKTepu3oBaTb  3JIEKTPOHHOE
CTPOEHME aTOMOB (B OCHOBHOM 1 BO30Y>KOEHHOM COCTOSIHAN) 1 MOHOB
XumMmmndeckmx anemeHtos 1 — 4 nepuogos llNeprnognyeckon cucTemsi
O.N. MeHpeneeBa 1 nx BaneHTHbIE BO3MOXXHOCTN, UCMONb3YS NOHATUS
S-, p-, d-3NEKTPOHHLIE OpPOUTaNN, SHEPreTUYECKNE YPOBHU

CopmmnpoBaHHOCTb yMeHUs 06BACHATD 3aKOHOMEpPHOCTH
N3MEHEHNSI CBOWCTB XMMUYECKUX IDIEMEHTOB U 0OpasyembiX VMU
COeaVHEeHNIA Mo Nepuodam 1 rpynnam

ChopMUPOBaHHOCTb YMEHUSI COCTaBfiATb YPaBHEHUS! XUMUYECKUNX
peakumin N packpbiBaTb UX CYLLIHOCTb:

7.1

OKUCINTEJIbHO-BOCCTAHOBUTEJ1IbHbIX peaKLl,VII7| nocpencTteBom
cocTaBeHnA 3NEKTPOHHOIo 6anaHca aTnx peaKLlI/IVI

7.2

ypaBHEHUSI peakuuii pasfnyHbiX TWMOB; MOJSIHbIE U COKPALLEHHbIE
YpaBHEHUS peakuMii MOHHOro O6MeHa, Yy4uTbiBasi YCNOBUS, Npu
KOTOPbIX 3TN peakuumn ngyT go KoHua

7.3

peakunin rmgponnsa, peakumii KoMnaekcoobpasosaHms (Ha npumepe
rMAPOKCOKOMMIEKCOB LNHKA 1 antOMUHIS)

ChopmnpoBaHHOCTb YMEHMS NOATBEPXKAATb:

8.1

Ha KOHKPETHbIX MpUMeEpax XapakTep 3aBUCUMMOCTU pPeakLMOHHOMN
CMOCOBGHOCTN OPraHMYecKUX COEAMHEHWU OT KpaTHOCTW K Tuna
KOBaJIEHTHOWN CBA3WN (O- N TI-CBA3W), B3aUMHOI0 BMSIHUS aTOMOB U
rpynn atoMoB B MOJieKynax, a Takxke OT 0CO6eHHOCTel peannsaunm
PasfINYHbIX MEXAHN3MOB NPOTEKAHUSI peaKLuii

8.2

XapaKTepHble XUMWYECKNEe CBOWCTBA BELLECTB COOTBETCTBYHOLLVMU
3KCMepVMeHTaMn 1 3anncsMm ypaBHEHNI XUMNYECKUX peakLui

CdopMnpoBaHHOCTb YMEHNS XapaKTepPN30BaTb COCTaB 1 BaXKHeNLIne
CBOWCTBa BeLWECTB, NPUHaAnexXawmx K onpeaenéHHbIM Kraccam U
rpynnaMm coeguvHeHun (NpoCTble BeLecTBa, OKCuAapbl, MMapoKcugpl,
CONW; YrNEBOLOPOAbI, MPOCTbIE 3hMpPbl, CANPTbI, PEHONbI, anbaernasbl,
KETOHbI, KAPOOHOBbIE KMUCNOTbI, CNOXHbIE 3PMPbI, XXUPbI, Yriesopl,
aMWHbl, aMUHOKNCIOTbI, BENKK)

10

ChopMMpoBaHHOCTb YMEHMS MPOBOAUTL PACYETbl MO XUMUYECKUM
chopMynam 1 ypaBHEHUSIM XMMUYECKNX PeaKLMii C UCMoSb30BaHNEM
hursnyecknx BennymH:




10.1

Maccbl (06béma, KonM4ecTBa BELLECTBA) NMPOoAyKTa peakuuu, ecinm
OLHO M3 NCXOOHbIX BELLECTB AAaHO B BUAE pacTsopa C onpenenéHHom
MacCOBOW [oneli pacTBOPEHHOro BeLlecTBa WM OaHO B U30bITKe
(umeeT npumech)

10.2

MacCcOBOW unn 06BLEMHON [ON, BbIXOAAa NPOAYKTA peakuun

10.3

Tennosoro addekTa peakunin

10.4

OO6BEMHBIX OTHOLLEHWI ra3oB

10.5

Mo HaxXoXOeHuto XUMNYECKOM (bOpMyJ'IbI BewecTBa

11

BnageHune cucteMoi 3HaHNn 0 MeToAax Hay4HOro NO3HaHUS ABEHNI
npupoapl, WCMNONb3YEMbIX B E€CTECTBEHHbIX HayKax W YyMeHue
NPUMEHATb 3TU 3HaHWUS MPU SKCMNEPUMEHTASIbHOM WCCnegoBaHnn
BELLECTB U O/l OOBbACHEHNST XUMNYECKUX ABNEHNA, UMEIOLUX MECTO
B Npupode, nMpakTU4eCKoW OeATeNbHOCTW YenoBeka Uu B
NMOBCEOHEBHON XXN3HU

12

CdopMnpoBaHHOCTb YMEHUSI MPUMEHSTb (MCMOJSIb30BaTh) 3HAHUS O
COCTaBe W CBOWCTBaxX BELLECTB A1 9KCMEPVMMEHTAIbHON NPOBEPKN
rMnoTe3 OTHOCUTENIbHO 3aKOHOMEPHOCTEN MPOTEKAHUST XUMUYECKUX
peakumin 1 MPOrHO3MPOBaHMS BO3MOXXHOCTEN WX OCYLLECTBIIEHUS;
CUCTEMHbIE XUMUYECKME 3HAHNS AN151 OO bACHEHUSA 1 NMPOrHO3NPOBaHUSA
SIBNEHWI, NMEIOLMNX eCTECTBEHHOHAY4YHYIO NMPUPOAY; LA NPUHATUS
rPaMOTHBIX PELLEeHNI NPO6BEM B CUTyauUmsiX, CBA3AHHbIX C XMMUEN

13

ChopMMpoBaHHOCTb YMEHIS MNaHNPOBaTb U MPOBOANTL XUMUYECKUIA
9KCNEPUMEHT (NOJSlyYeHne 1 U3y4eHUe CBOWCTB HEOPraHUYecKux u
OpraHM4yecknx BELLEeCTB, KA4YeCTBEHHble peakuun YrieBoAopPOLoB
PasfINYHbIX KacCoOB W  KUCJIOPOACOAEP KAaLUMX  OpraHN4ecKmx
BELLECTB, pPelLUeHne SKCNepMMeHTalbHbIX 3aday Mo pacrno3HaBaHuio
HeopraHM4ecKNX U OpraHNYecKnx BELLECTB) C COBMOAEHEM NPaBUJI
6e3onacHoro obpalleHnss C BelwecTBamMu U nabopaTopHbIM
obopypoBaHunewm; dopmynuposaTb uenm nccneaoBaHus;
npencTaBnsiTe B pasfMyHON opMe pe3ynbTaTbl SKCMNEPUMEHTA,
aHanM3npoBaTb 1 OLEHNBATb UX OCTOBEPHOCTb

14

CchopmMnpoBaHHOCTb YMEHUS OCYLLECTBNSATL LieNleHanpaBieHHbIi
NOUCK XMMUYECKON MHPOPMaLUN B Pa3fINYHbIX UCTOYHUKAX (Hay4yHas
N y4ebHO-Hay4Has nutepartypa, CpeacTsa MaccoBon MHbopmauuu,
ceTb VIHTepHEeT n gpyrue), KpUTUYECKN aHannM3nmpoBaTb XUMUYECKYHO
nHopmaumio, nepepabaTbiBatb €€ N NCNONB30BaTb B COOTBETCTBUN
C NOCTaBfIEHHON y4ebHOM 3apaden




15

CdopMmpoBaHHOCTb YMEHUS MNPOrHO3MPOBATb, aHanU3nMpoBaTb W
oueHMBaTb MHAOPMaUMIO C NO3ULMIA SKOJIOrMYeckorn 6e30nacHOCTH
NnocneacTesnini - GbITOBO U NPOW3BOACTBEHHON  AEATENIbHOCTU
YyesloBeKa, CBA3aHHOW € nepepaboTKom BELLLECTB; CHOPMNPOBAHHOCTb
YMEHUIN OCO3HaBaTb OMNacHOCTb BO3OENCTBUSA HA >XUBble OpraHu3Mbl
onpefenéHHbIX BEeLEeCTB, NOHMMas CMbICA noKasaTens npeaesibHoN
OONYCTMMOW KOHLEHTpauM1M, U MOSICHATb Ha npumepax Cnocoobbl
YMEHbLUEHNS U MNPEedoTBpaLleHns UX BPEOHOro BO3LENCTBMS Ha
OpraHu3M 4enoBeka




NMEPEYEHDb 3JIEMEHTOB COLEP>XXAHUA, MPOBEPAEMbIX HA EINd N0 XUMUN

Kopn MpoBepsieMblt 1I€eMEHT cofepXXaHusi
1 TeopeTuyeckne OCHOBbI XUMUK
1.1 CtpoeHne BewectBa. CoBpemMeHHass MoOOeNb  CTPOEHUA  artoma.

PacnpegeneHne anekTpoHOB MO 3HePreTU4eckM ypoBHsaM. Knaccndukaums
XUMUYECKMX 31eMeHToB. OCOBEHHOCTN CTPOEHUS SHEPreTUYECKNX YPOBHEN
atomoB (s-, p-, d-anemeHToB). OCHOBHOE W BO36Y>XOEHHOE COCTOSIHUSA
aTOMOB. JNIEKTPOHHasA KOHUrypaumsi atoma. BaneHTHble 9NEKTPOHbI

1.2 Mepuoguyeckass cuctema xummmdecknx anemeHtos [O.M. MeHpgeneesa.
dusnyeckunm cmoicn MNMepuoguyeckoro 3akoHa .. MeHgeneesa. NMpuynHbl 1
3aKOHOMEPHOCTU W3MEHEHNS CBOWCTB 3/IEMEHTOB U WUX COEAUMHEHWI MO
nepuogam u rpynnam. 3aKOHOMEPHOCTU B W3MEHEHUM CBOWCTB MPOCTLIX
BELLEeCTB, BOOOPOAHbIX COEAUHEHWI, BbICLUMX OKCUOOB 1 M’MAPOKCUAOB

1.3 BaneHTHOCTL. SﬂeKTpOOTpVILI,aTeJ'IbHOCTb. CTteneHb oKucneHus

1.4 Bugbl xumuyeckon CcBA3M  (KOBaNEHTHasl, WOHHadA, MeTanimyeckas,
BOOOPOAHAsA) W  MexaHu3Mbl €€ o06pasoBaHunsa. MeXMOonekynspHble
B3aumMoencTeus. BellecTsa MONEKYNAPHOIO U HEMONEKYNAPHOIO CTPOEHUS.
Tunbl KPUCTaANNYECKNX PELLETOK. 3aBUCMMOCTb CBOWCTBA BELLECTB OT Tuna
KpucTanin4eckom peLlétku

1.5 Xumnyeckaa  peakumd.  Knaccudukaums  XUMUYECKUX — peakumin B
HEeOpraHN4eCcKom N OPraHNYEeCKON XMMNN. 3aKOH COXPaHEeHNsi MaccCbl BELLIECTB

1.6 CKOpOCTb peakumm, eé€ 3aBUCUMOCTb OT PasfinyHbIX (hakTOpPOB
1.7 Tennosble apheKTbl XUMUYECKUX peakLmii. TEpMOXUMMYECKME YPaBHEHUS
1.8 Ob6paTtumble peakuun. XuMmn4eckoe paBHoBecue. dPakTopbl, BAUSAKOLINE Ha

COCTOsIHNE XumMmnyeckoro pasHosecus. MNMpuHumn Jle Latenbe

1.9 dnekTponutndeckas guccounauus. CunbHble 1 cnabble anekTponnTtel. Cpega
BOOHbIX PACTBOPOB BELLECTB: KuUcnas, HenTpanbHas, wenodyHas. CTeneHb
anccoumaumn. Peakuum noHHoro obmeHa

1.10 'mpponus conen. loHHoe npounssegeHne Bogpl. BooopogHbii nokasartesb
(pH) pacTtBOpa

1.1 Cnocobbl  BbIpaXXeHNs  KOHLEHTpauuMM pacTBOPOB: MaccoBasd  Oons
pacTBOpPEHHOro BeLlecTBa, MONSApHas KoHUeHTpauus. HacbiweHHble wn
HeHacblLeHHble PacTBOPbI, PacTBOPUMOCTb. Kpuctannorngparhbl




112 OKkuncnuTeneHO-BOCCTAHOBUTENbHBIE peakuun. [NoBeneHne BELLLECTB B cpeaax
C pasHbIiM 3Ha4eHneM pH. MeTogbl anekTpoHHoro 6anaHca

1.13 DNeKTPoNn3 PacTBOPOB 1 pacniaBoB CONeN

2 OcCHOBbI HEOPraHNYECKOM XM

2.1 Knaccudukaums HeopraHn4ecKmnx coefiMHEeHWNN. HomeHknatypa
HEOpPraHN4eCKUX BELLECTB

2.2 XUMUYEeCKe CBOWCTBA BadKHENLMX METaNNoB (HaTpul, Kanui, Kanbuumn,
MarHuin, antoMUHUA, LMHK, XPOM, XXene3o, Meap) n ux coepgmHeHun. Obume
Cnocobbl NOMy4YeHNs1 METANNOB

2.3 XUMMNYECKNE CBONCTBA BaKHENLUMX HEMETAIOB (rasloreHoB, Cepbl, a3oTa,
docopa, yrnepoga U KPEMHUSA) N UX COeAMHEHMA  (OKCUOoB,
KNCNOPOACOAEPXKALLUMX KUCNOT, BOOOPOOHbIX COeQMHEHNI)

2.4 "eHeTU4ecKas CBA3b HEOPraHNYECKUX BELLECTB, NpuHagnexXxawmx K
pasnuyHbLIM Knaccam

2.5 MoeHTndurkaums HeopraHn4eckux coeamHeHnin. KayecTBeHHble peakuumn Ha
HeopraHn4ecKne BELWEeCTBa U UOHbI

3 OCHOBbI OpraHN4eCcKom XMMnn

3.1 OCHOBHbIE MOJIOXKEHUA TEOPUN XUMUYECKOrO CTPOEHUS OpPraHNYeCcKnx
coeauHeHun A.M. ByTnepoBa. YrnepogHbiii CKeneT opraHnyecko MOSIEKY b,
KpaTHOCTb XMMUYECKON CBA3U. S- N P-CBA3W. SP3-, sp2-, sp-rmbpugnsaumm
opbuTtanen artomMoB Yyrnepoja. 3aBMCUMOCTb CBOWCTB BELWECTB OT
XMMWYECKOIrO CTPOeHNA Monekyn. [omonorn. [omonornyeckuin  psig.
M3omepunsa n nsomepsbil

3.2 MoHaTne o dyHKuMoHanbHOM rpynne. OpueHTaumoHHble  3addeKkTbl
3amecTuTenen

3.3 MpeactaBneHne o Knaccuukauum opraHnyYeckmx eellects. HomeHknaTypa
OpraHNYecKux COeOUHEHU (CUcTemMaTnyeckas) U TpuBUasibHble Ha3BaHUS
Ba>KHENLLNX NPenCcTaBUTENEN KNAaCCOB OPraHNYeCcKnX BeLLeCTB

3.4 CsBobopgHopaguKanbHbIi U WOHHBLIA  MeXaHn3Mbl peakuun. [loHATne o
Hykneogwune n anektpodune. MNMpasuno MapkosHukosa. lNMpasuno 3anuesa

3.5 AnkaHbl. XyMmunyeckune CcBOlCTBa anKaHoB: ranoreHnpoBaHue,

OEerngpupoBaHne, TEPMUYECKOE PasfioKEHUe, KPEKWUHr, Un3oMepusauus,
ropeHue. [lonyyeHne ankaHoB. UwnknoankaHel. Cneuudumka CBONCTB
LUMKoanNkaHoB C ManbiM pasMepoM umkna. Peakuun npucoegnHeHns wu
pagukKanbHOro 3ameLLeHns




3.6

AnKeHbI. XumMunyeckme CBOWCTBa: peakummn npucoeguHeHns
(ranoreHnpoBaHue, rMopupoBaHne, rmgporanoreHnpoBaHne, rugparauus),
rOPEHUs, OKUCNEHNS U noanmepusaumn. MNpombilLneHHble 1 nabopaTopHble
Cnocobbl NONYyYEHUS ankeHoB

3.7

AnkagueHbl. XMMYeCKne CBOWCTBA ankagueHoB: peakuuu npucoeamnHeHns
(rmppupoBaHne, ranoreHMpPoBaHne), ropeHnst 1 nonumepusauuun. NoayyeHne
ankagneHos

3.8

AnKUVHBI. XumMmunyeckme cBoOCTBa: peakumm NpucoeanHeHns
(ranoreHupoBaHune, rMOpUpPoBaHne, ruapaTaumsi, rMaporanoreHnpoBaHne)
Kak cnocob nosly4eHnst NOIMMEPOB U OPYrvX NOME3HbIX NPOAYyKTOB. Peakuun
3amelleHnsi. TopeHne aueTunieHa Kak WCTOYHUK BbICOKOTEMMEPATYPHOro
nnamMeHn gns CBapKu 1 pe3kun metannos. lNprumMeHeHne auetuneHa

3.9

ApeHbl. XuMmndeckume CBOWCTBa OeH30Na: peakuun 3neKTpogunsHoro
3aMeLLeHns, NpMcoenuHeHus (rmopupoBaHne, ranoreHmposaHune). Peakuus
ropeHusi. OCO6EHHOCTN XUMUYECKMX CBONCTB Tonyona. Nony4yeHne 6eH3ona.
OCOoBEHHOCTN XUMUYECKMX CBOWCTB cTupona. [lonumepusaums cTmpona.
Cnocobbl NoMy4YeHns U NPUMEHEHNE apOMaTUYECKNX YINEBOSOPOL0B

3.10

CnupTel. [llpepenbHble OOHOATOMHbIE CMMPTbl. XUMWYECKUE CBOWCTBA:
B3aMOOENCTBNE C HATPUEM Kak Ccnocob YCTaHOBMEHUS  Hanmyns
rMOPOKCOrpynnbl, C ranoreHoBogopogamMu  Kak  Ccnocob  nosyyvyeHus
pacTBOPUTENEN, BHYTPU- U MEXMONEKyNspHaa perngpataumda. Peakuus
ropeHus. NonyyeHne aTaHona: peakuns OpPOXXeHWs FNoKO3bl, ruapaTauns
aTUNeHa. OTUNEHIIMKOMb U FULEPUH KakK nNpeacTaBuTeny npeaesnbHbIX
MHOIOaTOMHbIX CANPTOB

3.11

deHon. XnMmndeckne ceoncTea eHona (peakumm ¢ HaTpuem, rmopoKCuULoom
HaTpus, 6pomom). NMonydeHne deHona

3.12

Anbpernapl. XMMMYecKne CBONCTBa NpeaesibHbIX anbaermaos: rmapupoBaHue;
KayecTBEHHblEe peakuun Ha KapboHUNbHYO rpynny (peakums «cepebpsaHoro
3epkana», B3aumopenctesne ¢ rugpokengom wMegu ().  TMNony4veHue
npegenbHbiX anbAernaoB: OKUCNEHME CNUPTOB, rmapaTtaunst aueTuneHa.
AUETOH Kak npeacTaBuTefle KETOHOB. OCOBEHHOCTU peakumn OKUCNEHUS
aueToHa

3.13

KapboHoBbIE KUCNOTbl. XUMUYECKUE CBONCTBA MPEAEsbHbIX OOHOOCHOBHbIX
KapboHOBbIX KNUCMOT. OCOBEHHOCTU XMMUYECKUX CBOWCTB MypPaBbUHON
Kncnotel. lNonyyeHne npenesibHbIX OAHOOCHOBHbLIX KapOOHOBLIX KUCAOT:
OKUCNEHNE ankaHoB, aflkeHOB, MEPBUYHbLIX CMMPTOB, anbperngos. Boeiclumve
npeaentHble N HENPEAENbHbIE KAPOOHOBLIE KNCOThI




3.14

CnoxHble adupbl 1 >XuUpbl. Cnocobbl MNONYyYEHUss CNOXHbLIX 3(UPOB.
ObpatumocTb peakuun atepudmkaummn. MNprMeHeHne CNoXXHbiX 3(pMpoB B
NUWEBON N NapOMEPHOIN NPOMBILLIEHHOCTU. 2KUPbl Kak CIOXXHbIE ahupbI
raMuepuHa 1 BbICLUMX KapbOOHOBLIX KMCNOT. XMMUYECKME CBOWCTBA XKMPOB:
rMapvpoBaHue, OKUCNeHne. M'mgponus, nnn OMbINEHNE, XXUPOB Kak cnocob
NPOMBbILLIEHHOrO NOJTyYEHWS1 COJIEN BbICLUMX KapBOHOBbLIX KMCNOT. Mbina kak
CONN BbICLUNX KAPOOHOBBIX KUCAOT

3.15

XUMnYeckne CBOWCTBA [/IIOKO3bl: peakumm C y4acTUeM ChMpTOBbIX W
anbAernaHom rpynn 1 MOJIOYHOKMCoe BpoxkeHne. NpumMmeHeHne rnioKo3bl, eé
3Ha4YeHne B >KUSHEOEATeNbHOCTM opraHmamMa. [Oducaxapugbl: caxaposa,
ManbTo3a. BoccTtaHaenuBatowme n HEBOCCTaHaBAMBalOLME auncaxapugpl.
Mmpponna pucaxapupos. [Nonucaxapuabl: Kpaxman, ranmkoreH. CTpoeHne
MaKpOMOEeKY Kpaxmana, riamkoreHa un uennonossl. dusndeckne CBonNcTea
Kpaxmana u uennonosbl. XMMUYECKME CBOWCTBa Kpaxmana: rugponus,
KayeCcTBeHHasi peakums C uMoAoM. XUMUYECKMe CBOWNCTBa LUENo03bI:
rMApPoONn3, nonyyeHve apupoB Lennono3bl. MNMoHATUE 06 WNCKYCCTBEHHbIX
BOJIOKHax (BUCKO3a, aLeTaTHbIN LUENK)

3.16

AMUHbI. AMUHBI KaK OpraHnyYecKmne OCHOBaHWA: peakLunn ¢ BOAON, KUCoTaMu,
peakumsi ropeHusi. AHWAMH Kak npeacTtaBUTeNlb apoMaTUYeCcKMX amMMHOB.
XUMUyeckne CBOWCTBA aHWIMHA: B3aMMOOENCTBME C KUCNoTamn, OPOMHONM
BOOOW, oOKuUcneHue. Tllony4yeHne amMmnHOB asiKUIMPOBaHMEM amMMmaka Wu
BOCCTaHOBJIEHMEM HUTPONPON3BOOHbIX YrEBOOOPOOOB

3.17

AMUHOKUCNOTbI U 6enkn. AMUHOKUCIOTbI Kak amoTepHble opraHn4eckne
coepmHeHus. OCHOBHbIE aMUHOKUCOTbI, obpasyowme 6enkn. Xummyeckme
cBolcTBa O6EnkoB: ruMaponvs, AeHaTypaums, KayecTBeHHble (LBETHbIE)
peakuun Ha 6enku

3.18

CTpoeHne n CTpykTypa noamMepoB. 3aBUCMMOCTb CBOWCTB MOMUMEPOB OT
CTpOeHNs Moniekyn. OCHOBHblE CNOCOObI NOMYYEHUA BbICOKOMOMEKYNSAPHBIX
COeaNHEHNIA: peakuun nonumepunsaynn n NOSINKOHOEHCaunn.
Knaccudukaums BONOKOH

3.19

MoeHTndurkaums opraHn4eckux coegmHeHnin. PelleHne akcnepuMeHTanbHbIX
3aga4y Ha pacrno3HaBaHne OpraHN4eCcKux BeLLEeCTB

3.20

eHeTU4eckasi CBA3b MeXay Knaccamm opraHmn4yeckmx coeanHeHnn

XUMUA 1 XKXN3Hb

4.1

Xumnsi B noBcegHeBHON »Xu3Hu. lNpaBunna 6e3onacHoit paboTbl C eoKumu,
roOpHOYUMU 1 TOKCUYHBIMW BeLLecTBaMn, cpeactsamm 6bITOBON XUMU




4.2

XuMusa 1 30opoBbe. XMmusi B MeguuuHe. XUMUs 1 CENbCKOE XO3ANCTBO. XUMUS
B MPOMbILNIEHHOCTN. XUMUSI W 3HEpreTuka: nNPUPOOHbIA K MOMYTHbLIN
HedTAHOM rasbl, MX cocTaB U ucnonb3osaHne. CocTtaB HedpTn N eé
nepepaboTka (NpPUPOSHbIE NCTOYHUKIN YTrIEBOAOPOAOB)

4.3 XuMunsa 1 akonorna. XMMmMYeckoe 3arpsas3HeHne OKpyXatoLlern cpefbl U ero
nocnegctens. OxpaHa rugpocdepsbl, NoyBbl, atmocdepbl, dnopbl U dayHbl
OT XUMMYECKOro 3arpsasHeHus. MNMpobnema oTXo4oB U NOBOYHLIX NMPOOYKTOB.
AnNbTEPHATMBHbIE NCTOYHUKN SHEPTUN

4.4 O6Lwme npeacTaBneHnst 0 NPOMBILLIEHHbIX CNOco6ax NOMYYEHUS XUMNYECKNX
BELLECTB (Ha npyMepe NPou3BOACTBA aMMUaKka, CeEpPHON KNCNOThI). YépHas n
uBetHaa wMetanayprusa. CTeKno U CuaMKaTtHas  NPOMBILLIEHHOCTb.
MpoMbiwneHHass opraHudeckas xumus. Cbipb€ Ond  OpraHMyeckon
NPOMBILLSIEHHOCTU

5 Tunbl pacYETHBIX 3a4au

5.1 PacuéTbl macchl BelecTsa nim o6béma ra3zoB no M3BECTHOMY KOJNINYECTBY
BeLLecTBa, Macce UM 06bEMY OOHOMO U3 YHaCTBYIOLLMX B PeakLumm BELLECTB

5.2 PacuéTtbl Tennosoro agcekra peakumm

5.3 Pac4éTbl 06 bEMHbBIX OTHOLLEHWUI Fra30B NP XUMUYECKNX peakumnsax

54 PacuéTbl macchl (06bEMa, KONMMYECTBA BELLLECTBA) MPOLYKTOB peakuun, ecnm
OJHO 13 BELLECTB faHO B U3ObITKE (MMEET NpumecH)

5.5 PacuéTbl maccoBoli nam 06bEMHON JONW BbIXOAA NPOOYKTa peakumm ot
TEOPETNYECKN BO3MOXKHOIO

5.6 PacuéTtbl macchl (06bEMa, KONMYECTBa BELLLECTBA) NPOAYKTa peakuun, ecnm
0OHO 13 BeWEeCTB JaHOo B BUAE pacTBopa C onpenenéHHon MaccoBon gonei
pacTBOPEHHOIO BELLECTBA

5.7 Pac4éTbl C NCNONb30BaHMEM MOHATUN «MaccoBasi 40NSA», «MONSAPHast
KOHUEHTpauus», «pacTBOPUMOCTb»

5.8 HaxoxxgeHne MonekynapHom opmyJsibl OpraHNYecKoro BeLLecTBa rno ero

MJOTHOCTU N MaCCOBbIM O0JIAM 3JIEMEHTOB, BXOOALLMX B ero coctas, Wi rno
nponOykKTtam cropaHus




YYEBHO-METOAUWYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA
OBS3ATEJIbHbIE YHMEBHbIE MATEPUATbI 411 YHEHUKA

Xumns, 10 knacc/ EpemuH B.B., KyabmeHko H.E., TepenuH B.W., Oposgos A.A., JTyHuH
B.B.; nog pepakuwmen JlyHnHa B.B., O6LwecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTBLIO
«[APO®A>»; AKunoHepHoe obLecTBo «M3gaTtenscTeo «[1pocseLueHne»

METOAWYECKUE MATEPUAJbI ANA YHYHUTENSA

Xumusa. 10-11 knaccbl. YrinybnéHHbin ypoBeHb. Paboyas nporpamma n Mmetogmyeckme
pekoMeHgaumn K yyebHukam nog peg. JlyHnHa B. B. AsTopbl: EpemuH B.B., Ky3bmeHko
H.E., Tepenun B.W., Opos3gos A.A., JlyHuH B.B.; nopg pep. JlyHmuHa B.B.

LN®POBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

DNEeKTPOHHbIN o6pasoBaTtenbHbIn pecypc "A coam EMMS. CpepHee obuee
obpasoBaHne. YU4ebHbIi MOy b MO PELUEHNIO TPYAHbIX 3a4aHni No y4ebHOMY
npeamety "Xumusa". 10 - 11 knaccbl", AO N3gaTtenbctso "lpoceeLueHne”
https://lecta.ru/ege/

DNIEKTPOHHbIN 0b6pasoBaTenbHbln pecypc "domalHne 3agaHus. CpegHee obuyee
obpasosaHue. Xumua", 10 - 11 knacc, AO N3patensctBo "lNpoceeLleHune"
https://hw.lecta.ru/

TpeHaxep "Obnako 3HaHun". Xumnsa. 10 knacc, OO0 "®dusukoH J1ad"

Tpenaxep "O6nako 3HaHun". Xumuns. 11 knacc, OO0 "®PusnkoH Jlab"


https://lecta.ru/ege/
https://hw.lecta.ru/

