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MOACHUTE/IbHAA 3ANUCKA

Pabouas nporpamma no xMmMmm Ha ypoBHe cpesHero obuiero o6paszoBaHna pa3paboTaHa Ha OCHOBe
depepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6 obpasoBaHum B Poccuitckoit Pegepaummy,
TpeboBaHWU K pe3ynbTaTaM ocBOeHUA peaepanbHOl obpasoBaTeNbHOM NPorpammsbl cpegHero obuero
ob6pasosaHunsa(POM COO), npeacTasneHHbIx B esepanbHOM rocyaapcTBeHHOM 06pa3oBaTesibHOM
craHgapte COO, ¢ yuétom KoHuenumum npenogasaHus yuebHoro npegmeTta «XuMus» B
0b6pa3oBaTeibHbIX OpraHM3aunax Poccninckon Pegepaunn, peanmnsyowmx OCHOBHble 06pa3oBaTesbHble
Nporpammsl, U OCHOBHbIX MNONOXKEHUIM «CTpaTernm pasBnTmMa BOCNnTaHUA B Poccuiicko Pegepaumm Ha
nepuog, o 2025 roga» (PacnopsaxeHue Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).

XMMUA Ha ypOBHe yrny6NEHHOMo M3yYeHUs 3aHMMaeT BaXKHOe MeCTO B CUCTEME ecTeCTBEHHO-Hay4YHoro
obpasosaHua yuyaumxca 10-11 Knaccos. M3yyeHne npegmeTa, peainsyemoe B yCI0BUAX
anddepeHUnpoBaHHOro, NPodUAbHOro 0byyeHus, NpM3BaHO obecneynTb o0bLeobpa3oBaTebHYO U
06LLEeKYNbTYPHYIO NOArOTOBKY BbIMYCKHMKOB LIKOJ/Ibl, HEO6X0ANMYIO ANA adanTaumm UX K 6bIcTpo
MEHSAIOLLMMCA YCNIOBUAM ¥KU3HU B COLMYME, a TaKKe ANs NPOA0NKEHUA 0byyeHns B opraHM3aLmax
npodeccnoHanbHOro 06pa3oBaHmA, B KOTOPbIX XMMUA ABNAETCA OL4HOMN U3 NPUOPUTETHIX ANUCLUNINH.

B nporpamme no XxMmuu HasHavyeHue npeameTa «Xumua» nosyy4aeT NnoApobHY0 HTepnpeTauuto B
COOTBETCTBUM C OCHOBOMONArawWmmm nonoxeHnamm Groc COO o B3aMmoobycN0BAEHHOCTU Lienel,
COAePKaHUsA, Pe3ybTaToB 0OyYeHUA N TPeDOOBaHWNI K YPOBHIO NOArOTOBKM BbIMYCKHUKOB.
CBMAeTENbCTBOM TOMY ABAAIOTCA C/IeAYHOWME BbINOJIHAEMbIE MPOrPAaMMOM MO XMMNUKN GYHKLUN:

e  VHPOPMALMOHHO-MEeTOAMYECKAnA, peasm3alms KOTopon obecneynBaeT noayvyeHune
npeacTaBAeHUs O Lensax, cogepXaHun, obuwen ctpaternm obyyeHuns, BOCNUTaHUA U Pa3BUTUSA
obyyatlowmxcsa cpeacTsamm npeamMmeTa, M3y4aemoro B pamKax KOHKpeTHoro npoouns;

®  OpPraHM3aLMOHHO-TIAHMPYIOLLAA, KOTOPas NPeayCcMaTPUBAET onpeaeeHune: NPUHLMMNOB
CTPYKTYPUPOBAHMNA M NOCNEA0BATENbHOCTU U3YyYeHUs y4ebHOro maTepuana, KoAMYecTBeHHbIX
M KaYeCTBEHHbIX €ro XapaKTePUCTMK; NOAX0A08B K GOPMUPOBAHUIO COAEPIKATENbHOMN OCHOBDI
KOHTPO/I U OLEHKM 06pa30BaTe/IbHbIX LOCTUMKEHUI 0OYYAOLLMXCA B PaMKaxX UTOFOBOM
aTTectaumu B opme eaMHOr0 rocyaapcTBEHHOrO 3K3aMeHa Mo XUMUM.

Mporpamma ana yrnybnEHHOro N3ydeHma XMMmnm:

®  yCTaHAB/AMBAET MHBapUaHTHOE NpegMeTHOe CoAeprKaHue, 06a3aTeNbHoe A1a U3yYeH s B
paMKax oTAeNbHbIX Npoduaen, npegycmaTpmMBaeT pacnpegeneHme U CTPYKTypMpoBaHMe ero
MO K/Jlaccam, OCHOBHbIM coAepXKaTe/ibHbIM IMHUAM/pasaenam Kypca;

e  [aéT NpMMepHoe pacnpeaeneHne y4ebHoro BpeMeH|, PEKOMEHAYEMOTO 1A U3yYeHUA
OTAE/NbHbIX TEM;

® npepnaraeT NPUMEPHYO NOC/ef0BaTeIbHOCTb M3yYeHUs y4eBHOro maTepuana ¢ y4éTom
NIOTMKM NOCTPOEHUA Kypca, BHYTPMNPEAMETHbIX U MeXNPeaMETHbIX CBA3EW;

®  [3éT MEeTOAMYECKYIO MHTEPNPEeTaLMIo Lesei U 3a4a4 UsyyeHus npeameTa Ha yraybnéHHom
YPOBHE C Y4ETOM COBPEMEHHbIX MPMOPUTETOB B CUCTEME CpeaHero obLiero o6pasoBaHus,
copeprKaTeIbHOM XapaKTePUCTUKU MAHUPYEMBIX PE3Y/IbTaTOB OCBOEHMA OCHOBHOM
obpasoBaTenbHOM Nporpammsl cpegHero obuwero ob6pasoBaHMA (TNYHOCTHBIX,



MeTanpeameTHbIX, NPeAMETHbIX), @ TaKKe C Y4ETOM OCHOBHbIX BUAOB y4ebHO-
Nno3HaBaTe/ibHbIX 4eNCTBUI 0OyYatoLeroca No OCBOEHMIO COAEPKAHNA NpeameTa.

Mo Bcem Ha3BaHHbIM NO3MLMAM B MPOrPaMMe MO XMMUU NPeayCMOTPEHA NPeeMCTBEHHOCTb C
0by4yeHNEM XMMMM Ha YPOBHE OCHOBHOrO 06LLero obpasoBaHus. 3a Nnpesenamm yCTaHOBAEHHOM
Nporpammoit no xMmmm obs3atenbHol (MHBapPUAHTHOM) COCTaBAAIOLLEN COAEPXKaHUA yuebHOro
npeameTa «XMmUA» OCTaéTcA BO3SMOXHOCTb BblIbOpa ero BapmaTMBHOM COCTaBAAOLLEN, KOTOPas AO/KHA
onpeaensTbCa B COOTBETCTBUM C HAaNpaB/ieHMEM KOHKPETHOIO Npoduan obyyeHus.

B cooTBeTCTBMM C KOHUEeNTyanbHbIMK NonoxeHusmm @roC COO o HaszHaYyeHUM npeameToB 6a30BoOro u
YyrnybnéHHOro ypoBHei B cucteme andpdepeHumnpoBaHHOro obyyeHma Ha ypoBHe cpeaHero obLiero
06pa3oBaHMA XMMUA HA YPOBHE YrAyHNEHHOIO M3yYEeHUA HAaNPaB/EH Ha peanunsaLmio NPeeMCcTBEHHOCTH
C nocneAyoWwmm 3Tanom noayyeHMs XMMMUYecKoro obpasoBaHusA B paMKax U3ydeHus cneumanbHbixX
€CTECTBEHHO-HAYUYHbIX U XUMUYECKUX AUCLUMIINH B BY3aX U OpraHmnsaLmax cpeaHero
npodeccroHanbHOro o6pasosBaHma. B 3Tol cBA3M N3ydYeHMe NpegMmeTa KX XMMMUA» OPUEHTUPOBAHO
NPeNMyLLECTBEHHO HA pacllMpeHmne n yraybaeHne TeopeTMYecKom U NPAKTUYECKON NOATOTOBKM
obyyatowmxcs, BblbpaBLIMX onpeaenérHblii Nnpoduib 0by4eHns, B TOM YMCae C NepcnekTBom
nocneayroLLero Noay4eHNA XMMMYECKOro 06pa3oBaHmnA B opraHmn3aumnsax npodpeccMoHaibHOro
obpasoBaHuA. Hapaay ¢ atum, B ceete TpeboBaHmint ®FOC COO K naaHMpyembIM pe3y/ibTaTaM OCBOEHUSA
benepanbHO 06pa3oBaTeNbHOM NPOrpaMmbl cpesHero obuero obpasoBaHMA U3yyeHUe npeameTa
«XMMKUA» OPUEHTUPOBAHO TAK}Ke Ha peLleHme 33434 BOCMMTaHUA U COLMAIbHOIO pa3BuTUA
obyyatowmxcs, Ha GopmMpoBaHME Y HUX OBLLENHTENNEKTYANIbHBIX YMEHUIA, YMEHWNI paLlMOHaNM3aLmnm
y4ebHOoro Tpyna u 0606LWEHHbIX CNOCOOOB AEeATENbHOCTU, UMEIOLLMX MEKANCLMUMIMHAPHDBIN,
HaaNpPeaMETHbIN XapaKTep.

CocTasnsalWMMM npeameTa «XMMUA» Ha YPoBHe yraybAEHHOrO M3ydeHUa ABAAIOTCA yYraybaEHHble
Kypcbl — «OpraHmyeckaa xumma» n «O6LLan n HeopraHUyeckas xumua». MNpu onpeaeneHnn Noaxoa0B K
oT6OpPY M CTPYKTYPHOIN OpraHM3aumm cogepKaHma 3TUX KYPCOB B MPOrpaMme No XMMMU 338 OCHOBY
NpUHATLI noJsioxkeHnsa ProC COO o pas3nnumsax 6a3oBoro n yraybEHHOIoO ypoBHEN M3yYeHMa npegmera.

OcHoBY coepaHua Kypcos «OpraHmyeckan xumma» n «06LLaa 1 HeopraHMYecKkasa XMMmUA» cocTasaseT
COBOKYMHOCTb MPeAMETHbIX 3HAHUIN U YMEHUIA, OTHOCALLMXCA K 6Aa30BOMY YPOBHIO U3yYeHUA NpeaMmeTa.
3Ta cucTema 3HaHWI NoslyYaeT onpeaenéHHOe TEOPETUYECKOe AOMNOHEHME, MO3BOAIOWEE OCO3HAHHO
OCBOWTb CYLLECTBEHHO 6ObLWNI 06BEM PaKTONOrMUYECKOro maTepuana. Tak, Ha yrny61EHHOM ypoBHe
n3yyeHun npeameTa obecneyeHa BO3SMOKHOCTb 3HAUMUTEIbHOTO yBEANYEHMA 06 bEMA 3HAHW O
XMMWYECKUX 3/1IEMEHTAX U CBOMCTBAX UX COEAMHEHUI Ha OCHOBE paclMpPeHUa U yraybneHus
npeacTaBAeHUI O CTPOEHUW BeLecTBa, XMMMUYECKOM CBA3W M 3aKOHOMEPHOCTAX NPOTEKaHUA peakumi,
paccMaTpUBAEeMbIX C TOYKM 3pEeHUA XMMUYECKON KMHETUKM 1 TepMOANHAMUKK. N3yueHne
nepruoaMYecKoro 3akoHa v Nepmnoanyeckomn CUCTEMbl XMMUYECKUX 31eMEHTOB BasnpyeTca Ha
COBPEMEHHbIX KBaHTOBOMEXaHWYECKUX NPEACTAaBNEHNAX O CTPOEHUM aTOMA. XMMMUYECKas CBA3b
06bACHAETCA C TOUKM 3pEHMA SHEPreTUYECKUX U3SMEHEHUIA NpU eé 06pa3oBaHNN U PaspyLLEHMM, a TaKKe
C TOYKM 3pEeHMNA MeXaHU3MOB e€ 06pa3oBaHuA. M3yyeHre TUNOB peaKL it AONONHAETCS
bopmmnpoBaHNEM NPeACTaBNEHN 06 3NEKTPOXMMMUYECKUX MPOLLECCAX U INEKTPONU3E PacniaBoB U
pacTBOPOB BELLECTB. B Kypce opraHn4eckoi XMM1UM Npu paccMoTPEHUN PeaKkLMOHHOM CNOCOBHOCTH
coeguHeHui yaensetca ocoboe BHUMaHKe Bonpocam 06 31eKTPOHHbIX 3pdeKTax, 0 B3aUMHOM BANAHUK
aTOMOB B MOIEKY1aX U MEXaHU3MaX peaKLUmit.



Ocoboe 3HauYeHMe UMEET TO, YTO Ha COAEPIKAHNE KYPCOB XMMUM Yr1yBNEHHOIO YPOBHA U3yYeHUs gns
KnaccoB onpeneséHHoro npoduns (rnaBHbIM 06pa3som Ha UX CTPYKTYPY M XapaKTep AOMNOHEHUN K
obLei cucteme npegMeTHbIX 3HAHWUIM) OKa3bIBatOT BAMAHWE CMEXKHbIE NpeaMeTbl. Tak, Hanpumep, B
coAepKaHuu npeameTa 41a KNaccoB XMMMKO-PU3nyeckoro npodpuna 6oblioe 3HayeHne byayt umeTb
3NeMeHTbl y4uebHOoro matepuana no obuei xmmuu. Mpm n3ydyeHnn npegmeTa B LaHHOM C/lydae aKUEeHT
byaet caenaH Ha o6LWHOCTb METOA0B MNO3HAHMA, 0OLWHOCTb 3aKOHOB U TEOPUIA B XMMUU U B dU3MKeE:
aTOMHO-MONEKYAPHasA Teopua (MoneKkynapHasa Teopus B PU3MKE), 3aKOHbI COXPAHEHMA MACCbl U
SHeprun, 3aKoHbl TEPMOANHAMMKM, INEKTPOAN3A, NPEACTABIEHUA O CTPOEHNN BELLECTB U ApYroe.

B TO Xe BpemsA B cogepKaHum npeameTa ANs KAaccoB XMMUKO-buonormyeckoro npodpuna 6onblumii
YAENbHbIN BeC ByAeT MMeTb OpraHnYeckas Xumus. B aTom ciyyae npeaocTaBaseTcs BO3MOXKHOCTb s
60nee 06CTOATENBHOIO PACCMOTPEHUS XMMMUYECKOKM OpraHmn3aLmnm KIeTKU Kak BMON0rMyeckomn CUcTemsl,
B COCTaB KOTOPOW BXOAAT, K MPUMEPY, TaKMe CTPYKTYPHbIE KOMMOHEHTbI, KaK Mnuabl, 6enKkn, yrnesoapl,
HYKNEMHOBbIE KUCNOTbI U gpyrue. Npu 3ToM 3HaHUS O COCTAaBE W CBOWCTBAX NpeacTaBuTesIell OCHOBHbIX
K/1aCCOB OPraHMYeCcKMX BELLECTB CyXKaT OCHOBOM A/1A U3YYeHUA CYLLHOCTM npoLieccoB GOTOCMHTES],
ObIXaHWA, NULLEBAPEHMA.

B nnaHe dopmmnpoBaHMA OCHOB Hay4YHOrO MMPOBO33PEHMUSA, OCBOEHMA OOLLLEHAYYHbIX METOLOB NO3HAHMSA
M OMbITa NPaKTUYECKOTo NPUMEHEHMSA HAaYYHbIX 3HAHWUI U3ydeHUe npegmeTa «XUMuUa» Ha yrnyb6aeHHom
YPOBHE OCHOBAHO Ha MeXNPeaAMETHbIX CBA3AX C y4ebHbIMM NpeaMeTaMM, BXOAALLMMU B COCTAB
npeameTHbIX obiactelt «EcTecTBEHHO-Hay4YHble NpegMeTbl», «MaTeMaTuKa U MHPOPMATUKA» U
«PyccKuii A3bIK M AnTepaTypar.

Mpu n3yyeHnn yuebHoro npeameTa «XMmua» Ha yray61EHHOM YPOBHE TaKKe, KaK Ha YpPOBHE OCHOBHOIO
1 cpeaHero obuiero o6pasoBaHua (Ha 6a30BOM YPOBHE), 3aa4ell NepBOCTENEHHON 3HAYMMOCTH
AsnAeTcs GopMUPOBaHME OCHOB HaYKM XMMMUKN Kak 06/1aCcTh COBPEMEHHOr0 eCTeCTBO3HaHMS,
NPaKTUYECKOM AeATeNIbHOCTM YeNoBeKa M OAHOIO U3 KOMNOHEHTOB MUPOBOM Ky/bTypbl. PelueHne aToi
334341 Ha yrny61EHHOM YPOBHE M3yYeHMA NpeameTa npeanonaraeTt peannsaumio Takmux Lenen, Kak:

e ¢dopmMnpoBaHMeE NpeaCcTaBAEHUN: O MaTePUaNbHOM eaMHCTBE MMPA, 3aKOHOMEPHOCTAX U
No3HaBaeMOCTU IBIEHUN NPUPOAbI, O MECTE XMMUWN B CUCTEME ECTECTBEHHbIX HaYK U eé
BeayLei poan B obecneyeHnmn yCTOMYMBOrO PasBUTUA YeSl0BEYECTBa: B pelleHnn npobiem
3KOJIOrMYECKOM, IHEPreTUYECKON 1 NULLEeBOM 6€30MacHOCTH, B Pa3BUTUN MegULMHDI,
CO34aHNU HOBbIX MaTepPUasioB, HOBbIX MCTOYHMKOB 3HEPrnK, B obecnedyeHnm paLmoHanbHOro
npMPoOAOoNo/b30BaHNsA, B GOPMUPOBAHUM MUPOBO33PEHNSA M 0OLLEN KY/IbTYPbl YENI0BEKA, a
TaK)Ke 3K0/10rMyeckn o60CHOBAHHOMO OTHOLLEHMA K CBOEMY 340POBbIO U NPUPOAHON Cpeae;

®  OCBOEHME CUCTEMbI 3HAHWUI, NeXKalMX B OCHOBE XMMUYECKOWN COCTaB/IAIOLLLEN eCTeCTBEHHO-
HAy4YHOM KapTMHbI MMUpa: PyHAAMEHTAIbHbIX MOHATUIA, 3aKOHOB U TEOPUIN XUMUH,
COBPEMEHHbIX NPeACTaB/NeHUl 0 CTPOEHNN BELLEeCTBa Ha PasHbIX YPOBHAX — aTOMHOM, MOHHO-
MOIEKYNSIPHOM, HAAMONIEKY/IAPHOM, O TEPMOANHAMMNYECKNX N KUHETUYECKUX
3aKOHOMEPHOCTAX NPOTEKAHUA XMMUYECKUX PeaKLUUi, O XMMMUUYECKOM PaBHOBECUM, PacTBOpaXx
W AMCNepCHbIX cucTemax, 06 06LWUX HayUYHbIX NPUHLMNAX XMMUYECKOro NPpoOu3BO/CTBa;

e ¢dopmmnpoBaHmMe y 0byyatoLLMXcAa 0CO3HAHHOTO MOHNMMaHMA BOCTPEOOBAHHOCTU CUCTEMHbIX
XUMMUYECKUX 3HAHUI AN 06BACHEHUA KNHOYEBbIX UAel U Npobaem cCoBpeMeHHOM XMMUU, AN
06BbSACHEHWA U MPOrHO3UPOBAHUA ABJIEHWUM, UMEIOLUX ECTECTBEHHO-HaYYHYI0 NPUpoAay;



rPamoTHOro pelleHua Npobsiem, CBA3aHHbIX C XMMUEN, MPOrHO3MPOBAHUSA, aHa/IN3a U OLEHKM
C NO3ULLNIM 3KOJIOTMYECKOoM 6e30nacHOCTU NocaeacTBMIA ObITOBOM U NMPOU3BOACTBEHHOM
0eATeNbHOCTU YeNoBeKa, CBA3aHHOW C XMMUYECKMM MPOU3BOACTBOM, UCMO/Ib30BAaHUEM U
nepepaboTKo BELLECTB;

e yrnybneHue npeacTtaBiAeHUIA O HayYHbIX MeToAax NO3HaHMA, HeobXoaAMMbIX AN
npuobpeTeHns yMeHnIn OpUEeHTUPOBATLCA B MUPE BELLECTB U 06BACHEHUA XMMUYECKUX
ABJIEHUIA, UMEIOLLIMX MECTO B MPMPOAeE, B NPAaKTUYECKOWN AeATe/IbHOCTM U NOBCeAHEBHOM
YKU3HU.

B nnaHe peanunsaumm nepooYepesHbIX BOCMUTATENbHbIX U Pa3BUBAIOLLMX GYHKLMI LENOCTHOM
cuctemol cpegHero obuwero 06pasoBaHUA NPU U3y4eHUM NpegMeTa «XUMUA» HA YrAYBNEHHOM ypoBHE

oco6yro dKTYa/IbHOCTb an06peTar0T TaKune uenm 1 3agadu, Kak:

e BOCMUTaHWe y6eXKAEHHOCTMN B MO3HABAaEMOCTM ABAEHUI NPUPOAbI, YBaXKEHUA K Npoueccy
TBOPYECTBa B 06/1aCTM TEOPETUYECKMX M MPUKIAAHBIX UCCeA0BaHMIA B XUMUMK,
bopmMUpoBaHME MUPOBO33PEHMSA, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA

HayKu;

® pa3BuTue MmoTuBauunn K 06y‘-IeHVIIO M NO3HAaHMUIO, cnocobHocTel K CaMOKOHTPOIIO U
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHUA O6Ll.l,e‘-IEHOBeLIeCKMX LLeHHOCTeVI;

®  pasBUTME NO3HABaTe/IbHbIX UHTEPECOB, MHTENNEKTYA/IbHbIX M TBOPYECKUX CNOCOBHOCTEN
obyyatowmxcs, GopMUPOBAHME Y HUX CO3HATENIbHOTO OTHOLLEHMA K CaMoobpa3oBaHMIO U
HenpepbIBHOMY 06pa30BaHMIO KaK YCIOBUIO yCNELWHOM NpodeccMoHanbHOM U 06LLEeCTBEHHOM
[eATeNbHOCTWN, OTBETCTBEHHOIO OTHOLLEHMA K CBOEMY 34,0POBbIO M MOTPEOHOCTM B 340P0OBOM
obpase KusHu;

o (HopmMMpOBaHUE YMEHWUI U HABBIKOB Pa3yMHOIo NPUPOLON0/Ib30BaHWA, Pa3BUTUE
9KO/IOTMYECKOM KyNbTypbl, NpuobpeTeHne onbiTa 0bLLeCTBEHHO-MO0E3HOM 3KOI0rMYECKOM
AeATeIbHOCTY.

Ob6uee uncno Yacos, NPeAYCMOTPEHHbIX A8 U3YYEHUA XMMUM HA YyrAyBNeHHOM YpOoBHE cpesHero
obuero obpasosaHus, coctasnset 340 yacos: B 10 Knacce — 170 yacos (5 yacos B Hegento), B 11 knacce
— 170 yacos (5 yacos B Hegento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

OPTAHUYECKAA XNMMUA
TeopeTnyeckme 0CHOBbI OPraHUYECKON XMMUMK,

MpeameT 1 3HaYeHWe OpPraHNYecKo XMMKUK, NpeacTaBaeHne o MHOroobpasum opraHMYecKux
coeIHEeHUN.

JNeKTPOHHOE CTPOEHME aTOMa YIepoaa: OCHOBHOE U BO3OYKAEHHOE COCTOAHUA. BaneHTHble
BO3MOXHOCTM aToMa yrinepoaa. XMMUYecKas cBf3b B OpraHMYecKuUx coegmHeHuax. Tunsl rubpuamsaumnm
aTOMHbIX opbuTaneit yrnepoaa. MexaHnsmbl 06pa3oBaHMA KOBaNEHTHOM CBA3M (0BMEHHbIN U AOHOPHO-
aKUenTopHbIi). Tunbl NepeKpbiBaHUA aTOMHbIX opbutanei, o- n -ceasn. OgmMHapHan, ABOMHAA U
TponHan cBa3b. Cnocobbl pa3pbiBa CBA3EM B MO/IEKY/1aX OpraHNYeckux selects. MoHATME 0 cBobogHOM
paaukane, Hykneodpune u anektpodune.

TeopuA CTPOEHUA OpraHNYecKUxX coeanHeHmnii A.M. byTnepoBa U cOBpeMeHHble NpeacTaBaeHUA O
CTPYKTYpE MONEKYN. 3HAYEHME TEOPUM CTPOEHMUA OPraHUYECKMX coeguMHEHNN. MonekynsipHble U
CTPYKTYpHbIe popmybl. CTpyKTYpHble GOPMY/bl PA3ANYHbIX BUAOB: Pa3BEPHYTaA, COKPALLEHHaAS,
cKeneTHasn. M3omepusa. Buabl UI3OMepum: CTPYKTYPHAA, NPOCTPAHCTBEHHAA. DNEKTPOHHbIEe 3 deKTbl B
MOIEKYNax OpPraHUYeCcKNX coeanHEHNN (MHAYKTUBHbIA U Me30MepPHbI 3ddeKTbl).

MpeactaBneHne o KnaccupmKkaunm opraHMYeckmx seltecTs. NMoHATHe o GYHKUMOHANbHOM rpynne.
Fomonorua. Fomonornyeckme pagbl. CucTemMaTMyeckas HOMEHKIATYpPa OpraHUYeCcKUX coegMHeHUM
(IUPAC) 1 TpuBManbHble Ha3BaHWUA OTAE/NbHbIX NpeacTaBUTeNel.

OcobeHHOCTU 1 KnaccudMKaLma opraHMYeCcKUX peakuuii. OKUCANTENbHO-BOCCTAaHOBUTE/IbHbIE PeaKLUK
B OPraHMYECKOM XMW,

JKCNepuMeHTa/IbHble METOAbl N3YYEHWNA BELLLECTB U UX NPEBpPaLLLEHNI: 03HaKoM/IeHWe ¢ 0bpasLamm
OpraHMYecKUX BeL,ecTB U maTepmnasamm Ha UX OCHOBE, OMbITbl MO NPEBPALLEHMIO OPraHUYECKMX BELLLECTB
npuv HarpeBaHuu (NnasneHne, obyraMBaHWe N rOPeHNe), KOHCTPYMPOBaHME MOAEeNel MONEKYA
OpraHMYecKux BeLLecTs.

Yrnesogopogbl.

AnkaHbl. fomoniormyeckuii pag ankaHos, obuias dopmyna, HOMEHKNATYpa U U30MepPUS. DNEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHNE MOIEKY aIKaHOB, sp3-rMbpumamsanmsa aToMHbIX opbuTanen yrnepoaa, o-
cBa3b. PU3nyecKkne cBONCTBA a/IKaHOB.

XMMMYECKMe CBOMCTBA aNIKaHOB: PeaKkL MM 3aMeLLeHNA, M30MEPM3aLKN, AeTUAPMPOBAHMSA, LUKIM3AUMUN,
NUPONN3a, KPEKMHIa, ropeHus. NMpeacTaBieHne 0 MeXaHU3ME PeaKLMii paanKaibHOro 3amMeLLeHNS.

HaxoxgeHue B npupoae. Cnocobbl nonyyeHnAa n npumeHeHme asikaHos.



LUunknoankaHbl. O6waa dopmyna, HOMeHKnaTypa 1 nsomepus. OCoObeHHOCTM CTPOEHMA U XUMUYECKUX
CBOWCTB ManbIxX (LMKAOMNPONaH, LMKNOBYTaH) U 06bIYHbIX (LMKAOMNEHTaH, LUMKAOreKcaH) UMKI0a AKaHOB.
Cnocobbl Nony4YeHUs U NpUMEHEHUE LMKN0aNKaHOoB.

AnkeHbl. foMonornyeckunin pag ankeHos, obwan dopmyna, HOMEHKAATYPA. DNEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHNE MONEKYN aZIKEHOB, SP2-TMbpMAan3aLLmMa aTOMHbIX opbuTanein yrnepoaa, o-
n Ti-cBA3n. CTPYKTYpHAA 1 reomeTpuyeckasn (Lmc-TpaHc-) nsomepusa. dusmyeckme CBOMUCTBa aIKEHOB.
XMMUYecKne CBOMCTBA: peakLumm NpUcoegmMHeEHNA, 3aMELLLEHNA B 0-NONOXKEHWE NPU ABONHOM CBA3N,
noIMMepm3aumm U okmcneHus. Npasmno MapKkoBHUKOBA. KauecTBEHHbIE peakuumM Ha ABOMHYIO CBA3b.
Cnocobbl NoNy4YeHUs U NPUMEHEHNE aNIKEHOB.

AnkagmeHbl. Knaccndukauma ankagneHos (COnpaKkEHHbIE, N30/IMPOBAHHbIE, KYMY/IMPOBAHHbIE).
Oco6eHHOCTU 3/1eKTPOHHOIO CTPOEHMUA N XMMUYECKUX CBOWMCTB COMPAXEHHbIX AneHos, 1,2- u 1,4-
npucoeamHeHue. NMoammepunsauma ConpsaXKEHHbIX AneHoB. Cnocobbl NoayYeHUa U NpUMeHeHne
aNKaZMeHoB.

ANKMHbI. TOMONOTMYECKUI PAL aNKMHOB, 06Wwasn popmyia, HOMEHKNATYPA U M30MEPUA. DNEKTPOHHOE U
MPOCTPaHCTBEHHOE CTPOEHNE MOJIEKY/ aNKMHOB, SP-rMbpuramnsalnma aTomHbIx opbuTanei yraepoaa.
dusmyeckme CBOMCTBA aIKMHOB. XMMMUYECKMEe CBOMCTBA: PeaKLMu NPUCOeUHEHMS, ANMEPU3aLUN U
TpUMepM3aumK, okMcNeHnUA. KNCNOTHbIe CBOMCTBA aflKMHOB, MMEIOLWMX KOHLLEBYIO TPOWMHYIO CBA3b.
KauecTBeHHble peakunn Ha TPOKHYIo cBsA3b. CNocobbl NoyYeHna 1 NPUMEHEHWE aJIKUHOB.

ApomaTtuyeckue yrnesogopoapl (apeHsl). Fomonormyeckuin pag apeHos, obwan dopmyna,
HOMEHKANaTypa U U30MepUs. DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME MOEKY bl beH3ona.
dusnyeckmne ceoncTea apeHoB. Xummuyeckue cBoicTea 6eH30/1a U ero roMmo/10roB: peakLun 3ameLleHns
B 6€H30/1bHOM KOJblLie M YINeBOAOPOAHOM paguKane, peakumm NpucoeamHeHus, oKUcIeHne romonoros
6eH30na. MNpeactasneHne 06 opueHTUPYIOLLLEM AeNCTBUM 3amecTUTeNnein B 6eH30/1bHOM KOJibLie Ha
npumepe ankUabHbIX PaANKanoB, KAPOOKCUNBHON, TMAPOKCUIbHOK, aMUHO- U HUTPOTPYMMbl, aTOMOB
ranoreHoB. OCO6EHHOCTU XMMUUYECKUX CBOMCTB cTUpona. Monnmepusauma ctupona. Cnocobbl
NolyYeHMA U NPUMEHEHME apOMaTUYECKUX Yr1eBoA0P0A08.

MpupoaHbIi ras. MonyTHble HedTAHbIE rasbl. HedTb 1 e€ nponcxoxaeHne. KameHHbIN yronb U NPOAYKTbI
ero nepepaboTtkn. Cnocobbl NnepepaboTkn HedGTU: NEPEroHKa, KPEKUHT (TEPMUYECKUIA, KaTaAUTUUYECKNIA),
pudopmuHr, NMponuns. NMpoayKTbl nepepaboTkm HedTH, UX NPUMEHEHME B MPOMbILLIEHHOCTU U B ObITY.

eHeTMYeCKana CBA3b MeXAY Pa3/IMYHbIMM KNaccamu yrnesog0pon0B.

INEeKTPOHHOE CTPOEHME raIoreHNPon3BOAHbIX YINeBOA0POA0B. Peakunm 3amelleHuns raioreHa Ha
rMAPOKCOrpynny, HATPOrpPynny, UMaHorpynny, ammHorpynny. leicrene Ha raioreHnpounsBoHblie
BOAHOMO M CNMPTOBOro pacTBopa Wénoun. Bsaumogencresme AnranoreHaIKaHoB ¢ MarHMem M LMHKOM.
MoHATHE O METaNN00PraHNYECcKUX coeanHeHnsaxX. Mcnonb3oBaHMe ranoreHnpPon3BoaHbIX
YrneBogoponoB B ObiTy, TEXHUKE M NPU CUHTE3€E OPraHNUYECKUX BELLECTB.

JKCnepuMeHTa/IbHble MEeTOAbl N3yYeHUs BELLLECTB U UX NPeBpaLLeHUn: nsydyeHmne pusnyeckmux CBOMCTB
yrneBoaopoaos (PacTBOPMMOCTb), KAYECTBEHHbIX PeaKLUMi YrNeBoA0POA0B Pas/INYHbIX K/1accoB
(obecuBeunBaHme 6POMHON UM MOAHOM BOAbI, PaCcTBOPa NepMaHraHaTa Kanusa, B3aMmoeincrame
aueTuaeHa C aMMMaYHbIM PAacTBOPOM OoKcuaa cepebpa(l)), kKayectBeHHOe ob6HapyKeHuMe yraepoaa u
BOZ0POAA B OpraHUYECKUX BELLECTBAX, NONYYEHUE ITU/IEHA U U3YYEHUE ErO CBOMCTB, O3HAKOMJ/IEHME C



Konnekumamm «HedTb» 1 «Yroab», c 06pasuamm NaacTMace, KayyyKoB M pesuHbl, MOAEIMPOBaHME
MOJIEKYN YFNEBOA0POA0B W rasloreHNnpPon3BoAHbIX YreBo40P0A0B.

Kucnopoacoaepskalme opraHMYeckme coeguHeHus.

MpeaenbHble 0AHOATOMHbIe cNUPTbl. CTpoeHne Monekyn (Ha NpMmepe MeTaHoa U 3TaHoNa).
romonorunyeckuin pag, obuan ¢opmyna, M3omepus, HOMEHKNATYpPa U KnaccuduKauma. dusmyeckme
CBOWCTBA Npeae/ibHbiX 04HOAaTOMHbIX CMMPTOB. BogopoaHble CBA3M MeXAY MOJIeKy1aMu CNMPTOB.
XMMMYecKne CBOMCTBA: PeaKkLumu 3ameLl,eHuns, AernapaTaumm, OKUCIeHUs, B3aMMoaeNnCcTBme ¢
OpPraHMYECKMMM N HEOPTraHMYECKMMM KUCIOTamMK. KauecTBeHHan peakumsa Ha 04HOAaTOMHbIE CIMPTbI.
[elcTBme 3TaHONa M MeTaHO/1a Ha OpraHn3m YenosBeka. Cnocobbl NoayYeHUA U MPUMEHEHMUE
04HOATOMHbIX CIMPTOB.

MpocTble 3¢pupbl, HOMEHKAATYpa U nsomepua. OCoObEHHOCTU GUSUYECKUX U XUMUYECKUX CBOMCTB.

MHOroaToMHble CMUPTbI — STUNAEHTANKONb U TIULEPUH. DU3NYECKME U XMMUYECKME CBOMCTBA: peakumum
3aMellleHNn, B3aMMOo4encTBMe C OpraHMYecKMMM U HEOPraHNYECKMMU KMCN0TamMK, KayecTBeHHan
peaKkLmsa Ha MHOrOaTOMHbIe CnNUpPTLI. NpeacTaBieHne 0 MexaHN3Me peaKkumii HyRNeodUabHOro
3amelleHun. [leiicTBne Ha opraHn3m yesnoseka. Cnocobbl NoayYeHUa U MPUMEHEHNE MHOTOATOMHbIX
CNMpPTOB.

®eHon. CTpoeHre MONEKy/bl, B3BAMMHOE BMSAHUWE TMAPOKCOrpynmnbl U 6eH30abHoro sapa. Pusmyeckue
cBoicTBa peHona. OcobEeHHOCTM XMMUYECKMX CBOMCTB deHoa. KauecTBeHHble peakunm Ha peHon.
ToKcnyHoCTb peHona. Cnocobbl nonyyeHus n npumeHeHne deHona. PeHondbopmanbgernaHana cMona.

KapboHunbHble coeAUHEHUA — anbernapl U KETOHbI. DIEKTPOHHOE CTPOEHNEe KapboHMNbHOM rpynnbl.
Fomonorvyeckune psaapbl afbaernaos 1 KeToHoB, obuwas dopmyna, U3oMepma U HOMEHKNATypa.
dur3myeckne cBOMCTBA aNbaerMaoB U KETOHOB. XMMUYECKME CBOMCTBA aNbAerMaoB U KETOHOB: peakuum
npucoegnHenuna. OKMCNEHNE aNbaernaos, KauecTBEHHbIE peaKkLmn Ha anbaernapl. Cnocobbl nonyyeHmn
N NPUMEHEHME anbAernaoB U KETOHOB.

OAHOOCHOBHbIE NpeaenbHble KApPOOHOBbIE KUCNOTbl. OCOBEHHOCTU CTPOEHMA MONEKY KAPOHOHOBBIX
KMCNOT. M3oMepusa u HomeHKNaTypa. PUsmnyeckme cBOMCTBA O4HOOCHOBHbIX NpeaesibHbIX KapbOHOBbIX
KMCNOT. BogopoaHble CBA3M MeXAy MONEKYNamMu KapboHOBbIX KUCNOT. XMMUYECKMe CBOCTBaA:
KMUCNOTHbIE CBOWCTBA, peakuma aTepudmKaLmMm, peakumnm ¢ y4acTMeM yrneBogopoaHoro paankana.
OcobeHHOCTM CBOMCTB MypaBbUHOM KUCAOTbI. [TOHATME O NPOU3BOAHbIX KAPOOHOBbLIX KUCAOT — C/IOMKHbIX
a¢pupax. MHoroobpasmne KapboHOBbIX KUCAOT. OCOBEHHOCTM CBOMCTB HenpeaesbHbIX U aPOMATUYECKUX
KapbOHOBbIX KUCNOT, ANKAPOOHOBBIX KUCNOT, TMAPOKCUKAPOOHOBBIX KUCNOT. MpeacTaBuUTeNIn BbICLLMX
KapbOHOBbIX KMCNOT: CTeapMHOBAA, Na/IbMUTUHOBAsA, OJIEMHOBAA, IMHOEBAA, IMHONEHOBAA KUCNOTbI.
Cnocobbl Nony4yeHUs U NpuMeHeHne KapboHOBbIX KMCNOT.

CnokHble apumpbl. Fomonormyecknin pag, obwas dopmyna, U3oMmepuma U HOMeHKnaTypa. Pusmyeckme u
XMMUYECKME CBOMCTBA: MMAPOAN3 B KUC/OM U LLLESIOYHOM cpeae.

Hupeol. CtpoeHne, dU3NYECKNE N XUMUYECKUE CBOMCTBA KUPOB: TMAPO/IN3 B KUC/ION U LLLESIOYHOM cpese.
Ocob6eHHOCTU CBOMCTB KMPOB, COAEPMKALLMX OCTATKN HENpeAeNbHbIX XUPHbIX KNCNOT. upbl B npupose.

MbI/14 KaK CONU BbICLINX Kap60HOBbIX KMUCA0T, UX motoulee ,EI,EI\/'ICTBMG.



O6uan xapakTepucTnKa yrnesoaos. KnaccudbuKkaums yrnesonos (MoHO-, M- M NoaMcaxapuapl).
MoHocaxapuabl: rnoKko3a, GpyKTo3a, rajlaktosa, pnbosa, Ae3okcmpnbosa. Pusnyeckne ceoicTea u
HaxoxaeHue B npupoae. PoTocMHTE3. XMMUYECKME CBOMCTBA MH0KO3bl: PeakLum ¢ y4acTUemM CrnpToBbIX
W anbaernaHom rpynn, CiMpToBOe M MOJIOYHOKNCI0e BpoxkeHune. lNpumeHeHue /110K03bl, €€ 3HaYeHMe B
U3HeAeATeNbHOCTU OpraHM3amMa. [lucaxapuapbl: caxaposa, Ma/ibTo3a U 1akTo3a. BoccTaHaBamMBalowme u
HeBOCCTaHaB/MBaloLWMe gucaxapuabl. FMAponus ancaxapuaos. HaxoxaeHve B npupoae u
npumeHeHue. Monncaxapuabl: Kpaxman, rMKoreH n uenntonosa. CtpoeHrne MakpoMOoaeKyn Kpaxmana,
rMUKOreHa u uenntonosbl. dusmnyeckme cBOMCTBa Kpaxmana U Leano1o3bl. XMMMYecKue CBOCTBA
Kpaxmana: rmaposins, KauecTBeHHasa peakuma ¢ MoAoM. XMMUYECKME CBOMCTBA LLe/1/1H0/103bl: TMAPOANS,
nosiydeHue s3dpMpoB Lenntonossl. MoHATME 06 NCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, aLeTaTHbIN WENK).

JKcnepumeHTaibHble METOAbI M3YUYEHMA BELLLECTB U UX NPEBPALLEHUI: PaCTBOPUMOCTb Pas/IMYHbIX
CNMPTOB B BOAE, B3aMMOAEWNCTBME 3TAHO/1A C HATPMEM, OKUC/IEHNE 3TUIOBOIO CNMPTa B aNbAerns Ha
packaséHHOWM MeaHOW NPOBO/OKE, OKUC/IEHUE STUIOBOrO CNNPTa ANXPOMATOM Kanna (BO3MOMKHO
MCMNo/Ib30BaHME BUAEOMATEPMANOB), KAYECTBEHHbIE PEaKLUN Ha anbaeruabl (C rMapoKCnaom
anammuHcepebpa(l) u rmugpokenaom megu(ll)), peakums ranuepuHa c rmgpokeuaom megu(ll),
XMMMUYECKNE CBOMCTBA PAacTBOPA YKCYCHOW KMUC/IOTbI, B3aMMOZENCTBUE PacTBOPA I/110KO3bI C
rmapokcngom meau(ll), B3aMmogaeiicTeme Kpaxmasna c MOA0M, pelleHune 3KCNeprMeHTaNbHbIX 33434 No
Temam «CnupTbl U peHonbl», «KapboHoBbIe KMCAOTbI. CNoMXKHbIe 3GMpPbI».

A3oTcogepKalme opraHMyecKkme coeguHeHUA.

AMWHbI — OpraHMYecKne NpPon3BoaHble ammuaka. Knaccudukaums ammHoOB: anndatmyeckme u
apomMaTMyecKkune; NnepBrUYHbIE, BTOPUYHBIE U TPETUYHbIe. CTpOoeHMe MoJieky, 0buan ¢opmyna,
M30Mepuna, HOMeHKNaTypa 1 GU3nyYeckne cBoMCTBa. XMMMUYECKOe CBOMCTBA anndaTUYECKMX aMMUHOB:
OCHOBHbI€ CBOWCTBA, a/IKUIMPOBaHME, B3aMMOAENCTBME NEPBUYHbBIX AMUHOB C a30TUCTOMN KMCNOTOM.
Conun anknnammoHums.

AHUNVH — npeacraBuTesib amMHOB apomMaTnyeCcKoro paaa. CTpOEHVIe aHMAKWHA. B3aMmHoe BanAHMe
rpynn atTomoB B MOJ1eKYy/sle aHU/TUHA. Oco6eHHOCTM XMMUYECKUX CBOMCTB aHU/IMHA. KayecTBEeHHbIe
peakunn Ha aHUINH. Crniocobbl nonyyeHuna n npumeHeHume aﬂMd)aTVILIECKVIX amunHoB. NonyyeHune
dHW/IMHA U3 HMTpO6EH3OJ'Ia.

AMUHOKMUCNOTbI. HOMeHKNaTypa u nsomepusa. OTaenbHble NpeacTaBUTENN 0-aMUHOKUCAOT: INUMH,
aNaHuH. PUsnyeckme cBOMCTBA AMUHOKMCAOT. XMMUYECKME CBOMCTBA aMMHOKUCAOT Kak aM@OoTepPHbIX
OpraHMYecKUX COeANHEHWN, peaKLma NoNKOHAEHCAUUN, 06pa3oBaHne NENTUAHOM CBA3M.
Buonormyeckoe 3HayeHMe aMUHOKMCAOT. CUHTE3 U TMAPOAN3 NENTULOB.

Benku Kak npupogHbie noaMmepsl. MepBUYHasn, BTOPUYHAA M TPETUYHAA CTPYKTypa 6enkos. Xumnyeckune
cBoicTBa 6e/1IK0B: rMAPON3, AeHaTypaLUms, KaYeCTBEHHbIE peakuum Ha 6enku.

JKcnepuMmeHTaibHble MeTOAbl U3yYeHUS BELLECTB U X NPEBPALLEHMI: pacTBOpeHNe 6eNKoB B BOAE,
AeHaTypauns 6en1KoB Npu HarpeBaHUK, UBETHbIE PeakLMm Ha BenKku, peleHne sKCnepumMeHTaNbHbIX
3a4a4 no Temam «A3oTcoaeprKalliue opraHnyeckue coeamHeHnna» n «PacnosHaBaHUe opraHUYecKnx
coeINHEHUN Y.

BblCOKOMOI’IEKy}'IFIprIe coegunHeHuaA.



OCHOBHble NOHATUA XMMUU BbICOKOMOJIEKYNAPHbIX COEAUHEHMIA: MOHOMED, MOAUMED, CTPYKTYpPHOE
3BEHO, CTeMeHb NOIMMEPHM3aLMK, CPeaHAA MONEKYNAPHaA macca. OCHOBHbIe MeTOAbl CUHTE3a
BbICOKOMO/IEKYIAPHbIX COEANHEHUIA — NOANMEPU3aLMA U NONUKOHAEHCaUMA.

MonumepHble MaTepuanbl. Maactmaccebl (MOANMITUNEH, NOAUNPONUAEH, NOJIUBUHUAXNOPWUA, NOANCTUPON,
NoJIMMETUIMETaKPUAAT, MOANKapOOoHaTbl, NoaMaTUNeHTepedTanaT). YTnuamsauma n nepepaboTka
naacTuKa.

dnacTomepbl: HaTYPabHbIN KayyyK, CUHTETUYECKME KaydyKK (ByTagmeHOoBbIN, XI0PONPEHOBbLIN,
M30NPEHOBbIN) U CUANKOHbI. Pe3nHa.

Bo/sioKHa: HaTypanbHble (XN0MOK, LWEePCTb, WEJK), MCKYCCTBEHHbIE (BUCKO3a, aLueTaTHOE BOJIOKHO),
CUHTETMYECKMe (KamnpoH 1 flaBCaH).

Monnmepbl cNeLuanbHOro HasHayeHus (TedIoH, KeBaap, 3/1eKTPONPOBOAALLNE NONMEPDI,
6uopasnaraemble NoAMMepbI).

3KCI'IepVIMEHTa}'IbeIE MeTo4bl N3yvyeHnA BeLWEeCTB N UX npeBpau.l,eHMﬁ: O3HakKomeHune C o6pa3u,aMV|
NPUPOAHbLIX N UCKYCCTBEHHbIX BOJIOKOH, NMN/1aCTMaAacCC, Kay4yKoB, pelleHne sKCnepunmeHTa/IbHbIX 3a4a4 No
Teme «PacnosHaBaHMe NAacTMacC U BONOKOH Y.

PacuéTtHble 3agaun.

HaxokaeHne monekynapHoi Gpopmysibl OpraHMYecKoro coeanHeHUa No MacCoBbIM A0NAM S1€MEHTOB,
BXOAALLMX B €0 COCTaB, HaXoXAeHNe MoneKkyaapHon GopMy/ibl OpraHMYeCcKoro coegmHeHns no macce
(06bEMY) NPOAYKTOB CropaHus, NO KOMYECTBY BeLLECTBa (Mmacce, 06bEMy) NPOAYKTOB peakumm n/mnm
NCXOAHbIX BELLECTB, YCTaHOBEHME CTPYKTYPHOM GpOopMy bl OpraHNMYECKOro BellecTsa Ha OCHOBE ero
XMMMWYECKNX CBOMCTB MK cnocoboB nonyyeHus, onpeaesieHne 40N Bbixoaa NPoayKTa peakummn ot
TEeopPEeTMYECKM BO3MOXKHOTO.

Memnpep,meTHble cBA3N.

Peanunsauyma mMeXxXnpegmeTHbIX cBAsen npun U3y4eHnmn OpI'aHVI‘-IeCKOﬁ xumummn B 10 Knacce ocyuwecrtBnAaeTca
yepes ncnosibsosaHme Kak O6UJ,MX eCcTeCTBEHHO-HaY4HbIX NOHATUI, TaK U NOHATUN, NMPUHATLIX B
oTAe/IbHbIX NpegmeTax eCTeCTBEHHO-Hay4YHOro unkna.

Obuiue ecTecTBEHHO-HAY4YHbIE NOHATUSA: ABEHMUE, HAay4YHbIN PaKT, rMNoTesa, TEOPUS, 3aKOH, aHau3,
CUHTE3, KnaccudurKkauma, HabntoaeHne, U3MepPEHMe, SKCNEPUMEHT, MOAE/Nb, MOAENNPOBaHME.

dusnka: matepua, aTom, 31eKTPOH, NPOTOH, HEUTPOH, MOJIeKyNa, IHEPreTUYECKNin ypoBeHb, BELLECTBO,
Teno, o6bEM, arperaTHoe COCTosiHME BelLecTBa, GU3MYECKME BEINYMHbI, EANHULbI U3MEPEHUS,
CKOPOCTb, 3HEeprua, macca.

Buonorua: KneTka, opraHnsm, akocucTeMa, bruocpepa, meTabonn3m, HacNeACTBEHHOCTb, aBTOTPOPHbI
W reTepoTPOdHbIA TUN NUTaHMA, BposkeHUe, GOTOCUHTES, AblXaHWE, BenKK, yrnesoabl, Xupbl,
HYK/1€MHOBbIE KNCNOTbI, GEPMEHTbI.

Feorpadusa: nonesHble MCKOMaemble, TOMANBO.



TexHoNOrUA: NUWeEBble MPOAYKTbl, OCHOBbI PALMOHANIbHOIO NUTAaHMA, MOKOLME CPeaCcTBa, MaTepuanbl U3
UCKYCCTBEHHbIX N CUHTETUYECKUX BOJTOKOH.

11 KNACC

OBWAA N HEOPTAHUYECKAA XMWA
TeopeTnyecKkne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHbIX Aaep. Xumuyeckuin anemeHT. M3otonbl. CTpoeHMe 31eKTPOHHbIX 060/104eK
aTOMOB, KBaHTOBbIE YMCNa. DHEPreTUYEeCcKMe yPpoBHM U NOAYPOBHU. ATOMHbIE OpOUTANN.
KnaccndurKkaumsa XMMUUYECKUX 3/1EMEHTOB (s-, p-, d-, f-anemeHTbI). PacnpeaeneHne 31eKTPOHOB NO
aTOMHbIM OpBUTANAM. DNEKTPOHHbIE KOHOUIYpaLMM aTOMOB 3/1EMEHTOB NEPBOro—4eTBEPTOro
Nnep1MoaoB B OCHOBHOM U BO3OYKAEHHOM COCTOSIHUM, 3/IEKTPOHHbIE KOHPUIYpaL MM MOHOB.
INeKTPoOTPULATENBHOCTD.

Meprogmnyecknin 3akoH u MepuoguyecKkas cuctema xmmmyeckunx anementos .M. Mengeneesa. CBAsb
nepuoamnyeckoro 3akoHa u Mepnoanyeckom CUCTEMbI XMMUYECKUX 31€MEHTOB C COBPEMEHHOM Teopuen
CTPOEHUA aTOMOB. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMUYECKNX 1EMEHTOB 1 06pasyembix UMK
NPOCTbIX U CIOXHbIX BELLECTB NO rpynnam u nepmoaam. 3HadyeHume nepnoamyeckoro 3akoHa 4. u.
MeHpgeneesa.

XMmMmyeckan cBasb. BUabl XMMUUYECKOM CBA3U: KOBA/IEHTHAsA, MOHHAA, MeTaimMyeckan. MexaHU3mbl
06pa3oBaHNs KOBaNEHTHOW CBA3N: OOMEHHbI U JOHOPHO-aKLENTOPHbIN. DHEPrUa 1 AJNHA CBA3W.
MoNApPHOCTb, HaNPaBAEHHOCTb M HACbIL,AEMOCTb KOBa/IeHTHOM CBA3U. KpaTHble cBA3M. BogopoaHas
cBA3b. MexXMoneKkynapHble B3auMoaencTems.

BaneHTHOCTb U BaJIeHTHbIE BO3MOXKHOCTM aTOMOB. CBA3b 3/IEKTPOHHOM CTPYKTYPbl MONEKYA C X
reoMmeTpUYecKUM CTPOEHUEM (Ha NpUMepe CoeMHEHUI 31eMEHTOB BTOPOro Nepmuoaa).

I'Ipep,CTaBneHme O KOMMNJIEKCHbIX coegmHeHunax. CoctaB KOMMNAEKCHOro MoHa: I-(OMI'IﬂeKCOO6pa3OBaTeﬂb,
AnraHgbl. 3HaYeHMe KOMMNIEKCHbIX COGAMHEHMVI. NMoHATHe O KOOp,CI,MHaLI,VIOHHOﬁ XUMUN.

Belectsa MOIEKYNAPHOrO M HEMONEKYNAPHOTO CTPOEHMA. TUMbl KPUCTANNNYECKMX PELETOK (CTPYKTYP)
1 CBOWCTBA BELLECTB.

MoHATME 0 AUCNepCHbIX cucTemax. MCTUHHbIe pacTBopsl. MpeacTaBaeHme 0 KOMOUAHbBIX PacTBOpPaX.
Cnocobbl BbiparkeHUs KOHUEHTPaLMM PacTBOPOB: MaccoBas A0/15 BELWECTBA B PACTBOPE, MOAAPHas
KOHLeHTpauma. HacbllWweHHble M HEHACbILWEHHble PAcTBOPbI, PaCTBOPUMOCTb. KpucTannorngparbl.

KnaccudmKauma n HomeHKNaTypa HeopraHNMYecKmx BelecTs. TpMBUasibHbIE Ha3BaHMA OTAE/bHbIX
npeacTasuTene HEOPraHNUYECKUX BELLLECTB.

KnaccndmKkauma XMMmnYecknx peakLmii B HEOPraHMYecKol U opraHMYeckon XMmMnn. 3aKoH CoOXpaHeHUn
MaCCbl BELLECTB; 3aKOH COXPaHEHMS U NPEBPALLEHNS SHEPTUN MPU XUMUUECKUX peakuusax. Tennosblie
3O PEKTbI XMMUYECKUX pPeaKkLnii. TEpMOXMMUYECKUE YPABHEHMUS.



CKOpPOCTb XMMMUYECKOM peaKkumnn, eé 3aBUCMMOCTb OT PasNnuHbIX GakTopoB. FOMOreHHbIe U
reteporeHHble peakummn. Katanms u KataamMs3aTopsl.

Obpatmbie U HeobpaTMble peakumn. XuMmnyeckoe paBHoBecue. KOHCTaHTa XMMMUYECKOro paBHOBECHUS.
dakTOpbI, BAMAIOWME HA NOJIOXKEHNE XMMUYECKOTO PaBHOBECUA: TeMMnepaTypa, A3aBNEHME U
KOHUEHTpaLMmM BeLecTB, y4acTByowmx B peakumu. MpuHumn fle Watenbe.

dneKTpoanTUYecKas anccoumaums. CuabHble n cnabble anekTpoantbl. CteneHb guccoumaumm. Cpega
BOZHbIX PAaCTBOPOB: KMC/NIOTHAsA, HEWTPAIbHaA, LWeodHasn. BogopoaHsblii nokasatens (pH) pacteopa.
fmaponus coneit. Peakumm MOHHOro obmeHa.

OKUCNUTENbHO-BOCCTaHOBUTENbHbIE peakuun. CTeneHb okncneHns. OKUCAUTENb U BOCCTaHOBUTENb.
Mpouecchl OKUCEHUA 1 BOCCTaHOB/IEHUA. BaXKHellLMe OKMCIMTENN 1 BOCCTaHoBUTENU. MeToa,
3NEeKTPOHHOro 6anaHca. INeKTPOAN3 PacTBOPOB M Pacn/IaBoB BELLECTs.

IKcnepMMeHTaIbHble METOAbI U3YYEHMA BELLLECTB M UX NPEBPALLEHMIA: Ppa3NoXKeHUe NepoKcmaa
BOAOPOAA B NPUCYTCTBUM KaTaM3aTopa, MOAEM KPUCTAIZIMYECKUX PELIETOK, NpoBeAeHNe peaKkuuit
WMOHHOro o6MeHa, onpeaeneHune cpeapbl PacTBOPOB C MOMOLLIO UHAMKATOPOB, U3yYeHME BAUAHUA
pa3NnyHbIX GaKTOPOB HA CKOPOCTb XMMMYECKOMN PeaKLmMn 1 NOOKEHNE XMMUYECKOTO PaBHOBECHS.

HeopraHunyeckasa xummsa.

MonoxeHne HemeTannos B MNepnoanyeckomn cucteme Xmummdeckmx anementos .. MeHaeneesa u
0COBEHHOCTU CTPOEeHMA X aToMoB. PU3nyecKkmne CBOMCTBA HEMETANNO0B. ANOTPONUA HEMETaNNoB (Ha
npumepe K1ucnopoga, cepbl, pochopa u yrnepoaa).

Bogopoga. MonyyeHne, p1U3MUYECKNE U XMMUYECKME CBOMCTBA: PeaKLMN C METANNAMM U HEMETaNNaMM,
BOCCTaHOBUTE/IbHblE CBOMCTBA. MMApUabl. TONAUBHbIE 3NEMEHTbI.

lanoreHbl. HaxoxaeHune B npupoae, cnocobbl nosyvyeHns, GpUsnyeckme u XMmmnyeckme CBOMCTBa.
lanoreHoBoAOpPOAbl. BaxkHenwmMe KucaopoacoepKalme coeanHeHus ranoreHoB. JlabopaTopHbie u
NPOMbILL/IEHHbIE CNOCOBbI NONYYEHUA ranoreHos. NpuMeHeHNe raJloreHoB U UX COeANHEHWNA.

Kucnopoa, 030H. JTabopaTopHble M NPOMbIL/IeHHble cnocobbl NoyyeHnn Kucnopoaa. dPrsmnyeckume u
XMMUYECKME CBOMCTBA M MPUMEHEHME KMCI0POAa U 030HA. OKCUAbI U MepPOKCUbI.

Cepa. HaxoxaeHue B npuposae, cnocobbl noayyeHus, dpmusmyeckne 1 XMMmMYeckme CBOMCTBa.
CepoBogopoa, cynbouabl. Okeng, cepbli(lV), okena cepbi(VI). CepHUcTaa U cepHas KUCIOTbI U UX CONN.
OcobeHHOCTM CBOMCTB CEPHOM KUCAOTLI. [pumeHeHMe cepbl 1 e€é coegUHEHUA.

A30T. HaxoxgeHue B npupoae, cnocobbl nonyyeHus, dusnmyeckme n Xummyeckme cBomcTea. AMMUaK,
HUTPUAbI. OKCKAbl a30Ta. A30TUCTaA M a30THAA KMCAOTbI U UX conn. OcobEeHHOCTM CBOMCTB a30THOM
KMcnoTbl. MpuMeHeHMe a3oTa U ero coeAnHeHn. A3oTHble yaobpeHus.

docoop. HaxoxaeHne B npupose, cnocobbl NonydeHus, busamyeckne U XMMmn4eckme cBOMCTBa.
docdunabl u pocduH. Okenapbl docdopa, dochopHana Kucnota u eé conu. NMpumeHeHune pochopa u ero
coegmHeHui. PochopHble yaobpeHus.

Yrnepog, Haxox4eHuWe B npupoae. AnnotponHbie moandukaumm. dusmyeckme 1 XMmmndyeckme CBOMCTBa
NpocCTbIX BellecTs, 06pasoBaHHbIX yraepoaom. Okeua yrnepoaa(ll), okema yrnepoaa(lV), yronbHas



KMCNOTa U e€ CoNN. AKTUBMPOBAHHbIN yronb, agcopbumsa. dynnepeHsbl, rpadeH, yrnepoaHble
HaHOTPY6KW. MpMMeHeHMe NPOCTbIX BellecTs, 06pa3oBaHHbIX YI/1ePOA0M, U €70 COeANHEHUA.

KpemHuin. HaxoxpeHue B npupoae, cnocobbl nonyyeHms, GUsnyeckue n xumumyeckme ceorctaea. Okeug,
KpemHuA(IV), KpemMHUEBaA KNCNOTA, CUAMKATbI. [TpUMEHEHUE KPpEMHUA U ero coeguHeHnin. CTekno, ero
nosiydeHue, BUAbl CTEKNA.

MonoxeHne metannos B Mepnoanyeckomn cucteme XMMMYeckmx anemeHTos. OcobeHHOCTU CTpoeHUsA
3/1IEeKTPOHHbIX 060/104EK aTOMOB MeTannoB. Obwme pusnyeckme cBoCTBa MeTannos. NpnumeHeHue
MEeTaNNoB B bbITy M TexHMKe. CNaaBbl METANOB.

INEeKTPOXMMMUYECKUIA pag, HanpsaxKeHUI metannos. O6wue cnocobbl NoAyYeHUA METaNN0B:
rMOPOMETANNYPIUs, MTUPOMETANNYPIUA, SNEKTPOMETaNNYprus. NMoHATUE O KOPPO3UN METANIOB.
Cnocobbl 3aLWnTbl OT KOPPO3UMK.

O6wwan xapakTepmncTuka metannos IA-rpynnbl Meprnogmyeckoin cMcTeMbl XMMUYECKUX S1EMEHTOB.
HaTpuin n Kannin: nonyyeHune, pusmMyeckme n XMMMUYecKmMe CBOMCTBA, NMPMMEHEHWE MPOCTbIX BELLECTB U UX
coeIHEeHUN.

O6wwasn xapakTepucTnka metannos lIA-rpynnbl MNeprogmyeckomn cMcTEMbl XMMUYECKUX 31EMEHTOB.
MarHuit u Kanbunit: nonyyYyeHne, pUsnHeckme u XMMMUYECKMe CBOMCTBA, NPUMEHEHUE NPOCTbIX BELLECTB U
UX coeguHeHu. ECTKOCTb BOAbI U CNOCODObI €€ YyCTPaHEHUS.

ANOMUHUIA: NoNydyeHne, PU3NYECKNE N XMMNYECKNE CBOICTBA, MPUMEHEHME NMPOCTOro BELECTBA U ero
coegnHeHui. AMdoTepHble CBOMCTBA OKCMAA U TMAPOKCUAA aIIOMUHUSA, TMAPOKCOKOMMJIEKChI
ATIOMUHNA.

O6wwan xapakTepmncTUKa MeTanloB NoboUHbIX noarpynn (b-rpynn) Nepuoaunyeckon cuctemsl
XMMWYECKUX 3/1EMEHTOB.

dusnyeckmne n XMMnYeCcKne CBOMCTBA XPOMa M ero coeamHeHnn. Okenabl U rmapokcnapl xpoma(ll),
xpoma(lll) n xpoma(VI). Xpomatbl 1 ANXpomatbl, UX OKUCIUTENIbHbIE CBOMCTBA. MonyyeHne u
npMMeHeHne Xxpoma.

dur3myeckne U XMMmnyeckme CBOMCTBa MapraHL,a U ero coeauHeHuin. BaxkHelne coegmHeHun
mapraHua(ll), mapranua(lV), mapraHua(VI) n mapranua(VIl). MepmaHraHaT Kaaua, ero oOKUCAUTENbHbIE
CBOWCTBa.

dusnyeckne n XMMmmnyeckmne CBOMCTBA ¥eesa U ero coeguHeHnin. OKCuabl, TMAPOKCUAbI U CONK
»kenesa(ll) nxxenesa(lll). MonyyeHne M NpUMeHeHWe Kenes3a 1 ero CrniaaBos.

dPur3nyeckne U XuMmnyeckme CBOMCTBa Mean 1 eé coeguHeHui. NonyyeHrne n npuMeHeHne meam m eé
COeAMHEHUN.

LIMHK: nonyyeHne, dUsMUYECKME N XMMUYecKne cBoicTea. AMdoTepHble CBOMCTBA OKCUAA U TMAPOKCMAA
UMHKA, TMAPOKCOKOMMNEKChI LIMHKA. MpMMEHeHMe LMHKa U ero COeAUHEHUA.

JKcnepumeHTaibHble METOAbI U3YUYEHMA BELLLECTB M UX NPeBpaLLEHUIA: n3yyeHne obpasLoB
HemeTanoB, ropeHue cepbl, pocdopa, Kenesa, MarHna B KNCN0OPOAeE, U3yHeHne Konnekumm «MeTtannbl
M CNaasbl», B3aMMOAENCTBME LWENOYHbIX U L 0YHO3EME/IbHbIX METaI/1I0B C BOAOMN (BO3MOXHO



MCNoab30BaHMe BUAEOMATEPMANOB), B3aMMOAENCTBME LIMHKA M }Kele3a C pacTBOPaMm KUCIOT U
LLeNI0Yel, KaueCTBEHHbIE PeaKLMN Ha HeopraHUYeCKMe aHMOHbI, KaTUOH BOA40POAA U KaTUOHbI
METa//10B, B3aMMOZEeNCTBME TMAPOKCUMA0B alOMUHUA U LMHKA C pacTBOPamMM KUC/IOT U LWEeNoYen,
pelleHne 3KCnepuMeHTasIbHbIX 3a4a4 No Temam «lanoreHbi», «Cepa 1 eé coegmHeHna», «A3oT u
dochop v nx coeguHeHusa», « MeTanbl rNaBHbIX NOArPYNN», « MeTanbl NOBOYHbIX MOArPYNN».

XMMA N KU3Hb.

Ponb xnmmm B obecneyeHmmn yCcToiMumMBoOro passmTns Yenoseyectsa. [oHATUE O HayUYHbIX MeToAax
NO3HaHWA N METOA0/1I0MMU HAYYHOro UcCNeaoBaHMA. HayuHble MPUHLMMbI OpraHM3aLUmnm XMMNYecKoro
nponssoacTsa. [pomblilNeHHbIe CNOCOo6bI NOYYEHMA BaXKHENLWNX BELLECTB (Ha npumepe NPons3BoACTBa
amMMMaKa, CepHOI KMCNOTbI, MeTaHoANa). [poMblLLNeHHbIe CNOCcobbl NONYyYeHUA MeTanN0B U CN1aBoB.
XMMUUeckoe 3arpasHeHMe OKpy»KatoLen cpeaibl 1 ero nocieacTsna. Ponb xumumn 8 obecnedeHunu
3HepreTUYyeckoi besonacHocTu.

Xumuma un 300p0OBbe 4Yesi0BEKA. HEKapCTBEHHbIe cpeacrtea. I'Ipanma MCNoNb30BaHNA IEKAPCTBEHHDbIX
npenapaTtos. PONb XMMWUK B pasBUTUN MeaUUMHbI.

XUMUA NULWM: OCHOBHbIE KOMMOHEHTbI, NULLLEBbIe A06aBKN. Poab XMMKUK B obecrnieyeHnn NULLeBoin
be3onacHoOCTH.

KocmeTtuueckue n napdromepHble cpeactsa. bbitoBaa xumus. Mpasuaa 6e30MacHOro UCnob30BaHuUA
npenapaTtos 6bITOBON XMMUKN B NOBCEAHEBHOMN KMU3HU.

Xnumma B cTpouTenbCTBe: BaXkHelwme CTpOUTENIbHbIE MaTepHasbl (Ll,eMEHT, 6€TOH).
XnMusa B CENbCKOM X035IUCTBE. OpI'aHMLIECKVIe N MUHEPaNbHblE y,a,06peva.

COBDEMeHHbIe KOHCTPYKLMOHHbIE MaTepuasibl, KPAaCcKmn, CTEKO0, KepaMmmKka. MaTtepuanbl ana
3NEKTPOHUKN. HaHoTexHOOrMMN.

PacuéTtHble 3agaun.

PacuéTtbl: macchl BewLecTsa an 06bEma rasos No M3BECTHOMY KOJIMYECTBY BELLECTBA, MacCe Uan 06bémy
OZHOTO M3 YYaCTBYHOLLMX B PeaKLMM BELLECTB, Maccbl (06bEMA, KONNYECTBA BELLLECTBA) NPOAYKTOB
peakuuu, eciv o4HO 13 BELLLECTB UMEET NMPUMeCH, Macchbl (06 bEMa, KONMYECTBa BELLECTBA) NPOAYKTa
peakuuu, eciv o4HO U3 BELLLEeCTB AaHO B BUAE PacTBOPA C onpeaenéHHOM MaccoBon fonen
pacTBOPEHHOrO BeLLeCTBa, MacCOBOM A0/IM U MOJIAPHOM KOHLLEHTPaLMW BeLLECcTBa B pacTBope, A0/M
BbIXO4a NPOAYKTA peaKkuuu oT TeoOpeTUYECKU BO3MOXKHOTO.

MexnpegmeTHble CBA3N.

Peanunsauma mexnpeaMmeTHbIX CBA3EN NPU U3yvyeHMn obLwen n HeopraHnyeckoi xummm 8 11 Knacce
OCYLLECTBAAETCA Yepes UCNO/b30BaHME KaK 0BLMX eCcTeCTBEHHO-HAYUYHbIX MOHATUI, TaK U MOHATUN,
NPUHATBIX B OTAENbHbIX NPeAMETaX eCTECTBEHHO-HAYYHOTO LMK,

Ob6uiune ecTeCTBEHHO-Hay4YHbIe MOHATUA: ABNEHME, HayUHbI GaKT, rMnoTesa, Teopus, 3aKoH, aHanus,
CUHTE3, Knaccudukauma, NepuoanNYHoCTb, HabaaeHNe, USMEPEHUE, SKCMEPUMEHT, MOJE/b,
MoAeNnnMpoBaHue.



dusnka: matepma, MUKPOMUP, MaKPOMMUP, aTOM, S/1EKTPOH, NPOTOH, HEMTPOH, MOH, N30TOMbI,
PagnoaKTUBHOCTb, MOJIEKY/1a, SHEPreTUYECKNA YPOBEHb, BELLLECTBO, Te/10, 06bEM, arperatHoe
COCTOSIHME BelLecTBa, UAaeasbHbli ras, pusndeckmne BeiMUnHbl, eAUHULLbI U3MEPEHUs, CKOPOCTb,
3Heprua, macca.

Buonorus: Knetka, opraHnsm, akocmuctema, buocdepa, metabonnsm, Makpo- U MUKPOINEMEHTbI, BENKK,
KMPbI, Yr1eBoAbl, HYKNEUHOBbIE KUCNOTbI, PEPMEHTbI, FOPMOHbI, KPYroBOPOT BELLECTB U NOTOK 3HEPrun
B 9KOCMCTEMAX.

I'eorpad)vm: MWUHEPanbl, FOPHble NOPOAbl, NOZIE3HbIE UCKOMAEMbIE, TONNINBO, PECYPCbI.

TexHONOrUA: XMMMYEcKan NPOMbILLIEHHOCTb, METaNlyprusa, CTPOUTE/IbHbIE MaTepuanbl,
Ce/IbCKOX03ANCTBEHHOE NPOM3BOACTBO, NULLEBAA MPOMbILLIEHHOCTb, PpapmaLesTMyecKan
NPOMbILLIEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX NPENapaTos, NPOMU3BOACTBO KOHCTPYKLMOHHbIX
MaTepunanos, 3/IeKTPOHHAaA NPOMbILLNEHHOCTb, HAHOTEXHOIOTUN.,



MNAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI MO XMMWUWU HA YTTTYBJIEHHOM YPOBHE
CPEAHEIO OBLLETO OBPA3OBAHNMA

JTINYHOCTHBbIE PE3Y/IbTATHI

B cOOTBETCTBMM C CUCTEMHO-A,EATE/IbHOCTHbIM NOAXOA0M B CTPYKTYPE JIMYHOCTHbIX pe3y/1bTaToB
OCBOEHMA NpeameTa «XMmuaA» Ha YpoBHe cpeaHero obliero o6pasoBaHua BblaeNeHbI cieaytolme
COCTaBAAOLLNE: OCO3HAHNE 0OYYAIOLLMMUNCA POCCUNCKON FPaXKAaHCKOM UAEHTUYHOCTU; FOTOBHOCTD K
CaMOpPa3BUTUIO, CAMOCTOATE/IbHOCTM U CaMOOMNpPeaeIeHMIO; Ha/lMYMe MOTMBALLMKN K 0ByYeHNIo;
rOTOBHOCTb M CNOCOBHOCTb 06YYaloLMXCA PYKOBOACTBOBATLCA NPUHATLIMK B 06LLECTBE NpaBuaamm n
HOpPMaMu NoBeaeHu A; HaJInvyme NPaBOCO3HAHMA, SKOMOIMYECKON KyAbTypbl; CNOCOBHOCTb CTaBUTb LLEAN
N CTPOUTb *KU3HEHHbIE MNNaHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeaMeTa « XMMUA» OTPaXKatoT CPOPMMUPOBAHHOCTb ONbITa
Nno3HaBaTe/IbHOM M NPaKTUYECKOM AeATe/IbHOCTN 0byYaloLLMXCS B NpoLecce peanansaumnm
obpasoBaTesibHOM AesTeNbHOCTH.

JINUHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeaMeTa « XMMUA» OTPaXKatoT CGOPMMUPOBAHHOCTb ONbITa
no3HaBaTeNbHOM M MPaKTUYECKON AeATeIbHOCTU 0BYYaloLLMXCA B MpoLLecce peanmsaumm
obpa3oBaTe/ibHON AeATEe/IbHOCTU, B TOM YMC/IE B YaCTu:

1) rpaxkaaHCKoro BOCNUTaHuA:

0CO3HaHUA 06YYaOLWMMMCA CBOMX KOHCTUTYLIMOHHbIX NPaB 1 06A3aHHOCTEN, YBaXKEHMA K 3aKOHY U
NpPaBoMNOPAAKY;

npeacrtaBneHnA 0 counanbHbIX HOPpMax U npaBnaiax MeXXTM4YHOCTHbIX OTHOLUEHUI B KONNEKTUBE;

rOTOBHOCTM K COBMECTHOM TBOpLIeCKOﬁ AeATENDbHOCTU NPU CO34aHUN yLIE6HbIX NPOEKTOB, peweHnn
yLIE6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbIMO/IHEHUN XUMNYECKUX SKCNEPUMEHTOB,

CNOCOBHOCTM NOHMMATb U MPUHMUMATL MOTUBbI, HAMEPEHWSA, IOFTUKY U apPryMEHTbI APYrnX NPy aHanmse
pasfINYHbIX BUAOB Y4eOHON AeATENbHOCTY;

2) NaTPUOTUYECKOIo BOCNUTAHUA!
LUEHHOCTHOIoO OTHOWEHNA K UCTOPUYECKOMY N Hay4YHOMY Hacneaguro 0TEeYeCTBEHHON XMMUU;

yBa*XeHuA K npoueccy TBop4yecTtea B obnactu TEOPUUN N NPAKTUYECKOTIO NPUNOKEHNA XUMUN, OCO3HAHUA
TOro, YTO AaHHble HAaYKN eCTb pe3ynbTaT A/IUTE/IbHbIX H86J1|0LI,€HVIVI, KPONOT/INBbIX SKCNEePUMEHTA/IbHbIX
NMOUCKOB, NMOCTOAHHOIO TPpyAda y‘-léHbIX N NPaKTUKOB,

MHTEpeCa N NO03HaBaTe/IbHbIX MOTUBOB B NOJIYy4EHUN N nochegyowem aHannse MHd)OpMaLI,I/IM o
nepenosBbiX AOCTUXKEHUAX COBpGMEHHOVI OTEYECTBEHHOM XMMNW;

3) AYXOBHO-HPABCTBEHHOrO BOCMMTAHUA:



HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOro noseaeHuA,;

CNOCOBHOCTM OLLEHMBATb CUTYaLMU, CBA3AHHbIE C XMMUUYECKMMW ABNEHUAMU, U NPUHMMATb OCO3HaHHbIE
peLleHns, OPUEHTUPYSCb HAa MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

rOTOBHOCTM OLEHMBATbL CBOE NoBeaeHme N NOCTYMNKU CBOUX TOBapVILLI,ef/'I C I'I03VILI,VI[;1 HPaBCTBEHHbLIX U
npaBoOBbIX HOPM U C y‘-IéTOM OCO3HaHuA I'IOC!'IE,D,CTBMVI NOCTYNKOB;

4) popmMmMpoBaHMA KyNbTypbl 340POBbA:

NOHUMaHMA LEeHHOCTeN 340p0BOro M 6esonacHoro obpasa Ku3HM, He06X0AMMOCTU OTBETCTBEHHOTO
OTHOLIEHUA K cOBCTBEHHOMY GU3NYECKOMY N NMCUXMYECKOMY 30POBbIO;

cobnoaeHns npasma besonacHoro obpalleHmn ¢ BelecTBaMu B 6bITy, MOBCEAHEBHOM }KU3HU, B
TPYAO0BOW AeATeNbHOCTH;

NMOHWUMAHMA LLEHHOCTM NPaBUA MHANBUAYAJIbHOTO U KOIEKTUBHOIO 6€30MacHOro noBeseHuns B
CUTYAUMAX, YIPOXKAIOLLNX 340P0BbIO U KU3HU Ntoael;

OCO3HaHWA NOCNeACTBUIN U HENPUATUA BPEAHbIX NPUBbIYEK (YynoTpebaeHms anKkorons, HApPKOTUKOB,
KypeHus);

5) TpyA0BOro BOCNUTAHMUSA:

KOMMYHMKaTMBHOﬁ KOMNETEHTHOCTU B y‘-le6H0-VICCJ'Ie,£I,OBaTeﬂbCK0171 AeATE/IbHOCTH, 06LLI,ECTBEHHO
NonesHoMu, TBOpHECKOVI n Apyrux snaax AeATeIbHOCTU,

YCTAaHOBKHW Ha aKTUBHOE y4acCThe B pelleHN NPpakTn4eCKnxX 3agad cou,maanoﬁ HanpaB/1eHHOCTU (B
PaMKax cBoero Knacca, LIJKOI'IbI);

MHTEPEeCca K MPaKTUYECKOMY U3yYyeHMto Npodeccuin pasiiHoro poaa, B TOM YMc/ie Ha OCHOBE
NPUMeHeHMA NPeaMETHbIX 3HaHMIA N0 XUMUW;

YBaXKeHUA K TpyAay, NM04AM TPyAa W pesyabTaTaM TPYA0BON AeATeNIbHOCTY;

rOTOBHOCTM K 0CO3HaHHOMY BblbOpY MHANBMAYaNbHOMN TpaekTopun obpasoBaHus, byayliei npodeccum
W peannsaumm CobCTBEHHbIX XMU3HEHHbIX MNNaHOB C YYETOM IMYHOCTHbIX MHTEPECOB, CNOCOBHOCTEN K
XMMUU, MHTEPECOB M NoTpebHOoCTel 06LLecTBa;

6) 3KO/10r'MYeCKOoro BOCNUTaHnA:

3KO/IOrMYECKM L,eiecoobpasHOro OTHOLWEHMA K NPUPOAE KaK UCTOYHUKY CYLLLECTBOBAHMA KMU3HU Ha
3emne;

NOHMMaHMA rnobanbHOro XapaKTepa aKoN10rm4yecKkmnx I'Ip06}'IEM, BINAHNA SKOHOMUYECKUX NMPOoL,eCCoB Ha
COCTOoAHMUE I'IpVIpO,EI,HOﬁ n cou,maanoﬁ cpeapbl;

OCO3HaHuA HEO6X0,CI,MMOCTM MCNoJ1b30BaHNA ,CI,OCTVI)KEHMVI XMMUn1 ona peeHnAa sonpocos
PaunOHaIbHOIo NPMUPOAONO/b30BaAHNA;



aKTUBHOrO HEMNPUATUA AENCTBMI, NPUHOCALLMX BPe OKpY»KatoLLei NpUpoaHOI cpeae, yMeHus
MPOrHo3MpoBaTb HebnaronpuATHbIE SKONOMMUYECKME NOCAeACTBUA NPeanpUHUMAEMbIX AENCTBUI U
npeaoTBpaLLaTh UX;

Ha/IMUYMA Pa3BMUTOrO IKOJIOTMYECKOrO MbILNEHMS, IKONOTMUYECKOW KYAbTYpPbI, ONbITa AeATe/IbHOCTH
3KO/I0rMYECKOM HanpaBeHHOCTU, YMEHMA PYKOBOACTBOBATLCA MMM B MO3HaBaTe/IbHOW,
KOMMYHMKAaTUBHOM M COLMANbHOM NPaKTUKe, CNOCOBHOCTU U YMEHWA aKTUBHO NPOTUBOCTOATb
ngeonornm xemopobuu;

7) LEHHOCTM Hay4HOro NO3HaHMA:

MMPOBO33PEHUSA, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAaYKM U 0bLLeCTBEHHOM
NPaKTUKK;

NOHUMaHMA cneunPUKM XMMUM KaK HayKKU, OCO3HAHUSA e€ poan B pOPMUPOBAHUM PALLMOHANIBHOTO
HAy4YHOro MbILL/IEHMA, CO34aHUM LENIOCTHOro NPeACcTaBAeHUs 06 OKpYyKaloLWeM MUpe KaKk 0 eauHCTBe
npupoAabl 1 YenoBeKa, B NO3HaAHUWN NPUPOAHBIX 3aKOHOMEPHOCTEN U peLleHUM Npobaem coxpaHeHus
NPUPOAHOro paBHoBeCHUS;

ybeaEHHOCTN B 0cO60M 3HAUMMOCTU XUMUU 41 COBPEMEHHOM LIMBUAN3ALUN: B €€ T'YMaHUCTUYECKOM
HanpaB/IeHHOCTU U BaXKHOM POaN B CO34aHMMN HOBOM 6a3bl MaTepuanbHOMN KyNAbTypbl, B peLIeHUM
rnobanbHbIX Npobaem ycToMYMBOro pasBUTUSA YE0BEYECTBA — CbIPbEBOM, SHEPrEeTUYECKOM, NULLEBON U
3K0/I0rnMyeckoit 6e30nacHoOCTH, B Pa3BUTUN MegMLMHbI, 0becrnedyeHUn YyCA0BUIM yCEeLWHOro Tpyaa u
3KONOrMYECKM KOMPOPTHOM KM3HU KaXKAOoro YneHa obuecTsa;

ECTECTBEHHO-HayHHOVI rPAaMOTHOCTUN: NOHUMaHNA CYWLHOCTU MeTOoA0B NO3HAaHUA, NCMOJ/Ib3yeMbIX B
€CTeCTBEHHbIX HayKaX, CNOCOBHOCTM MCNONBL30BaTb nony4yaemble 3HaHUA ONA aHaAn3a n 06bACHEHMS
ABNIEHWNN OKpyXakuwero mmpa n nponcxoaAawmnx s HEM U3MEHEHW, YMeHUA AenaTtb 060CHOBaHHbIE
3aK/1l04eHnA Ha OCHOBE Hay4HbIX d)aKTOB N UMeLWNXCA AaHHbIX C LLleN1blo Nos1ly4yeHnA AOCTOBEPHbIX
BblBOAOB,

CNOCOBHOCTM CaMOCTOATE/IbHO UCNOIb30BaTh XMMMUYECKNE 3HAHUS AnAa peweHnAa npo6neM B p€asibHbIX
XN3HEHHbIX CUTYaLUAX;

MUHTepeca K NO3HaHuio, MCCﬂe,ﬂ,OBaTeﬂbCKOVI AeATENbHOCTH,

FOTOBHOCTM M CMOCOBHOCTM K HenpepbiBHOMY 06pa30BaHUI0 M Camoobpa3oBaHMIO, K aKTUBHOMY
MONYYEHMIO HOBbIX 3HAHWI MO XMMMWM B COOTBETCTBMU C }KU3HEHHbIMW NOTPEOHOCTAMMU;

MHTEpeca K 0COBEHHOCTAM TpyAa B pa3nyHbIX chepax npodeccMoHanbHOW 4eATeNbHOCTH.

METAMPEAOMETHbIE PE3Y/IbTATHI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUA NPOrpammbl NO XMMUK Ha YPOBHE cpeHero 06LLI,EI'O
O6pa3OBaHMﬂ BK/1IO4alOT:



3HaYMmble Ana GOPMMPOBAHNA MUPOBO33PEHNS 0OYYAOLNXCA MEXANCUUNINHAPHbIE
(mexknpeameTHble) 0bLLEHaYYHbIe MOHATUSA, OTParkatoLiue LLeNOCTHOCTb HayYHOM KapTUHbI MUpa n
cneundmrKy MeToAoB NO3HaHMA, UCMOJIb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELLECTBO, IHEprus,
AB/NEeHUe, NPOLLeCC, CUCTEMA, HAaYUHbIN GaKT, MPUHLUUN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnenoBaHue, HabaogeHne, UsmepeHne, SKCNEPUMEHT U Apyrue);

yHUBEpCanbHble yyebHble AeCTBUA (NO3HaBaTeIbHble, KOMMYHMUKaTUBHbIE, PEryIATUBHbIE),
obecneuunsaiolme popmmuposaHme GyHKLUUOHANbHOM rPaMOTHOCTU U COLMANbHON KOMNETEHLNN
obyuvarowmxcs;

CNocobHOCTb o6yqa+om,mxca MCNONb30BaTb OCBOEHHbIE MeXANCUUNIMHAPHbIE, MUPOBO33pPEeHYECKHE
3HAaHWA U YHUBEpPCa/ibHblE y‘-le6HbIe ,D,EI\;ICTBMﬂ B NO3HABaTE/IbHOM U cou,maanoﬁ NPaKTuKe.

MeTanpegmeTHble pe3ynbTaTbl OTPAXKAKOT OBAALEHME YHUBEPCAIbHbIMU yLIEGHbIMM NO3HaBaTE/IbHbIMMU,
KOMMYHUKATUBHbIMU U PeryATUBHbIMU AEVICTBMHMM.

Mo3HaBaTeNbHble YHUBEPCAIbHbIE y4ebHble AelCTBMA
1) 6a308Bble NOrMyYeckne AencTemA:
camocToATebHO GOPMYyANMPOBaTb U aKTyann3nMpoBaTb Npobaemy, paccmaTpmBaTb €€ BCECTOPOHHE;

onpeaenaTb Lenun AesTebHOCTU, 3a4aBan NapaMmeTpbl U KPUTEPUU UX AOCTUNKEHNA, COOTHOCUTb
pe3ynbTaTbl 4eATENbHOCTM C NOCTaB/EHHbIMU LLeNamMu;

MCMONb30BaTb NPW OCBOEHUMN 3HAHWUA NPUEMbI TOTUYECKOTO MbILLNEHMWA: BblAENATb XapaKTepHble
NPU3HaKW NOHATUI N YCTaHaBAMBaTb MX B3aMMOCBA3b, MCNO/Ib30BaTh COOTBETCTBYIOLLNE MOHATUA ANA
06BbACHEHUS OTAENbHbIX GAKTOB U ABNEHWIA;

BbI6MpaTb OCHOBAHUA U KpUtTepunn ona KﬂaCCMd)VIKaLI,MI/I BeuwecTs U XUMUYECKNX peaKu,Mﬁ;
YCTaHaB/nBaTb NPUYNHHO-CNEACTBEHHbIE CBA3U MeXAY U3ydaeMbIMUN ABNIEHNAMU;

CTPOUTb JIOTMYECKME pacCyKaeHMA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHAN0rMun), BbIABAATb
3aKOHOMEPHOCTU W MPOTUBOPEUNS B pacCMaTpPUBaEMbIX ABEHMAX, GOPMYNMPOBaTb BbIBOAbI U
3aK/1I0YEeHMs;

NPUMEHSATb B NPOLLECCE MO3HAHWUSA UCMNOJIb3yEMbIE B XMMUU CUMBOJIMYECKME (3HAKOBbIE) MOZEN,
npeo6pa3oBbIBaTb MOAE/IbHbIE MPEACTABAEHUA — XMMUYECKUIA 3HAK (CMMBOA) 31IeMeHTa, XMMUYECKas
bopMmyna, ypaBHEHME XMMNYECKOWN peaKkLMm — NPU peLleHnn y4ebHbIX NO3HaBATEIbHbIX U NPaKTUYECKUX
3afa4y, NPMMEHATb HAa3BaHHble MOAE/bHbIE NPEACTABAEHUA A7 BbIABNEHUA XapPaKTEPHbIX NPU3HAKOB
N3y4aeMbIX BELLECTB M XMMUYECKUX PEAKLMIA.

2) 6a3oBble UccneaoBaTenbCKMe AeNCTBUA:

B/N1aaeTb OCHOBaMM MeTOA0B HAY4YHOIo No3HaHUA BeLWECTB U XUMNYECKNX peaKu,Mﬁ;



bopmynmMpoBaTh LEen U 3a4a4n UCCiea0BaHUsA, UCMO/1b30BaTh NOCTaBAEHHbIE MU CAMOCTOATE/IbHO
chopMyIMPOBaHHbIE BONPOCHI B KAYeCTBE MHCTPYMEHTA NO3HaHMA U OCHOBbI A1 GOPMUPOBAHUA
rMnoTesbl NO NPOBepKe NPaBUIbHOCTU BbICKa3blBaeMbIX CYXKAEHWA;

BN1a4EeTb HaBbIKAMM CAMOCTOATE/IbHOMO NAAHMPOBAHUA U NPOBEAEHUA YYEHUUYECKMX SKCMEPUMEHTOB,
COBEpLUEHCTBOBATb YMeHMA Habao4aTb 3a XO40M NPOLECcca, CAMOCTOATE/IbHO NMPOrHO3MpPOoBaTb ero
pesynbTaTt, opMyanpoBaTb 0606LLEHNA U BbIBOAbI OTHOCUTENLHO LOCTOBEPHOCTU PE3Y/ILTATOB
nccaenoBaHUA, COCTaBAATbL 060CHOBAHHbIN OTYET O NpoAaenaHHoM paborTe;

npunobpeTaTtb ONbIT yYeHNYECKOWN UCCe0BaTeIbCKOMN U NPOEKTHOWN AeATeNbHOCTH, MPOABAATb
CNocobHOCTb M FOTOBHOCTb K CAMOCTOATE/IbHOMY MOUCKY METOA0B pPeLIeHNA NPaKTUYECKUX 3a4ay,
NPUMEHEHUIO Pa3INYHbIX METOA0B MO3HAHUA.

3) paboTa c MHpopMmaLmeNt:

OPWMEHTMPOBATLCA B PA3IMUHbLIX UCTOYHMKAX MHGOPMaLMK (HayYHO-MoNyAApHaa AnTepaTtypa
XMMMYECKOro CoAepKaHusA, cnpaBoYHble nocobus, pecypcbl MHTepHeTa), aHanM3nposatb MHGOpPMaLMIo
PasIMYHbIX BUZ0B U GOPM NPEeLCTaBAEHUA, KPUTUYECKU OLLEHUBATL €€ JOCTOBEPHOCTb U
HEeNpPoOTUBOPEYNBOCTD;

bopmMynMpoBaTh 3aNPOChl U NPUMEHATb Pa3MYHble MeToAbl NPU NOUCKe U oTbope nHpopmaumn,
HeobxoAMmon Ans BbINOJHEHUA y4ebHbIX 33434 onpeaesiéHHOro TMna;

npuobpeTaTb ONbIT UCNO/b30BAHUA MHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOJOMUIM 1 Pa3AINYHbIX
MOWCKOBBIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpPaTb ONTUMaNbHYO GOPMY NpeacTaBaeHMA MHPopMaLUK (CXembl, rpaduKi,
Anarpammbl, Tabaunupbl, PUCYHKN K apyrue);

MCNO/1b30BaTb Hay4YHbIM A3bIK B KAYECTBE CPeACcTBa Npu paboTe ¢ XMmuyeckon nHpopmaumei:
NPUMEHATb MexnpeameTHble (Gr3nyeckne 1 MaTeMaTUYECKUE) 3HAKM U CUMBOAbI, GOPMY b,
abbpeBunaTypbl, HOMEHKNATYpPY;

MCNO1b30BaTb 3HAKOBO-CMMBOJINMYECKMNE CpeacCTBa HArNAAHOCTH.

KoMMYHMKATUBHbIE YHUBEPCabHble yYebHble feNcTBUA:

3a/,aBaTb BONPOCHI MO cyLlecTsy 06Cy»aaemoi TeMbl B XoAe AManora u/unm AUcKyccumn, BbiCKasbiBaTb
naeu, popmynnposaTb CBOU NPeLSIOKEHMA OTHOCUTENIbHO BbINOAHEHUA NPeaNoXKEHHON 3a4a4K;

BbICTYNaTb C Npe3eHTauunein pes3ynbLTaToB No3HaBaTeIbHOWN AeATeNbHOCTH, MONYYEHHbIX CAMOCTOATE/IbHO
WAV COBMECTHO CO CBEPCTHUKAMM MPU BbIMOJHEHNN XMMUYECKOrO SKCNEPMMEHTA, MPaKTUYECKon
paboThbl MO MCCeA0BaHMIO CBOMCTB M3yYaeMblX BELLECTB, peanmsaumnmn yuebHoro npoeKTa, u



bopmMyMpoBaTh BbIBOAbI MO pe3y/bTaTam NPOBeAEHHbIX UCCNeA0BaHUN NYTEM COrNacoBaHMaA NO3ULNIA
B Xo4e obcyXaeHns U1 obmeHa MHEHUAMMN.

PeryniTeHble yHUBEpPCabHble yyebHble AeACTBUA:

CaMOCTOATE/IbHO N1aHMPOBATb U OCYLLLECTBAATb CBOKO MO3HABATE/IbHYIO AEATENIbHOCTb, Onpeaenasn eé
LEeNM U 334341, KOHTPOIMPOBATL U NO Mepe HE0HBXOAMMOCTU KOPPEKTMPOBATL Npeaaraemolii
aNrOpUTM AENCTBUI NPU BbINONHEHUM y4ebHbIX U nccnenoBaTeNnbCKUX 33434, BblIbupaTb Hanbonee
3¢ deKTUBHbIN CNOCO6 UX peleHns ¢ Y4ETOM NOYYEHUA HOBbIX 3HAHUI O BELLLECTBAX U XMMUYECKUX
peakumsx;

OCYLLLeCTBAATb CAMOKOHTPO/1b AeATE/IbHOCTM HAa OCHOBE CaMOaHa/In3a M CaMOOLLEHKMU.
MPEAMETHBIE PE3Y/IbTATHI

MpeameTHble pe3ybTaTbl OCBOEHMA MPOrPamMMbl MO XMMWUK Ha YrAyBAEHHOM YPOBHE Ha YPOBHE
cpepHero obuero 06pa3oBaHMA BKAOYAIOT cneuuduyeckne gaa yuebHoro npeameTa «XMmmusa» HayyYHble
3HAHUA, YMEHUA N CNOCOBbI AEMCTBMIN NO OCBOEHMIO, MHTEPNPEeTaLmMmu 1 NnpeobpasoBaHMIO 3HAHWIA, BUAbI
OeATeNIbHOCTM MO MOJYYEeHUIO HOBOTO 3HaHMA U MPUMEHEHMUIO 3HAHWUI B Pa3/IMYHbIX YYEBHbIX CUTYaLUAX,
a TaKKe B peasibHbIX }U3HEHHbIX CUTyaLMAX, CBA3AHHbIX C XMMUEN. B nporpamme no xumum
npegMeTHble pe3yabTaTbl NPeACTaBAeHbl MO rogam UsyyeHus.

10 KNACC
MpeameTHble pe3y/ibTaTbl 0CBOEHMA Kypca «OpraHMyecKkas XMMmna» OTpaKatoT:

cbopMMPOBAHHOCTb NPeACTaBAEHUA: O MECTe U 3HAYEHUM OPraHUYECKON XMMUK B CUCTEME
€CTECTBEHHbIX HayK U eé poaun B obecrneyeHnn yCTOMYMBOro pPa3BUTUS YENOBEYECTBA B peLleHnmn
npob6em 3KONOrMYECKON, SHEPreTUYECKOM M NULLEBOM 6e30MacHOCTH, B pa3BUTUM MeaULMHbI,
CO34aHUN HOBbIX MATEPUAIOB, HOBbIX MUCTOYHMKOB 3HEPTUK, B 0BecneyeHnm paLmoHanbHOro
NpPUPOAONO/Ib30BaHNs, B POPMUPOBAHUM MUPOBO33PEHUSA M OOLLLEN KY/IbTYPbl YE/IOBEKA, a TaKXKe
3KONI0rMYeckM 060CHOBAHHOIO OTHOLLEHMA K CBOEMY 3[,0P0BbIO M NPUPOAHON cpeae;

B/lAfEHNE CUCTEMOM XMMUYECKMX 3HAHMIN, KOTOPAA BK/KOYAET: OCHOBOMO/IaratowmMe NoHATUA —
XMMWYECKUIN SNEMEHT, aTOM, AAPO U 3NEKTPOHHAA 060/104Ka aTOMa, S-, P-, d-aTOMHble opbuTany,
OCHOBHOE 1 BO3OYKAEHHOE COCTOSHMA aTOMA, TMHpPUAM3aLMa aTOMHbIX OpbuTaneit, MoH, MoneKyna,
BaJIEHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTEMEHb OKUC/EHUA, XMMNYECKaa CBA3b, MOJ1b, MONAPHAA
Macca, MoNIAPHbI 06BEM, YrNepoaHbIN cKeneT, PyHKLMOHANbHAA FPYNna, paamKan, CTPYKTYpHble
bopmysbl (pa3BEpPHYTbIe, COKPALLEHHbIE, CKENETHbIE), U30MEPUA CTPYKTYPHAsA U NPOCTPAHCTBEHHAS
(reomeTpuyecKkasn, onTUYeCcKas), U3oMepbl, FTOMOJIOTMYECKUI PAL, TOMOJIOTW, YIIEBOAOPOAbI, KUCOPOA-
W asoTcoaeprkalume opraHuyeckue coegmuHeHnsa, MOHOMep, NOAUMeEp, CTPYKTYpPHOE 3BEHO,
BbICOKOMOJIEKYNSipHbIE COeAMHEHUA; TEOPUU, 3aKOHbI (Nepnoamyeckunii 3akoH [l. U. MeHaeneesa,
Teopua CTPOeHUA opraHmnyeckumx selwects A. M. byTaepoBa, 3aKOH COXpaHeHMA MacCbl BeLLLeCTB, 3aKOH
COXPaHEeHWA U NPEBPALLEHUS SHEPTUM NPU XMMUYECKUX PEAKLUMSAX), 3aKOHOMEPHOCTU, CUMBOINYECKUIA



A3bIK XMMUU, MUPOBO33PEHYECKME 3HAHMSA, NeXKaLlMe B OCHOBE NMOHMMAHUA NMPUYUHHOCTU U
CUCTEMHOCTU XMMMUYECKUX ABNEHUI; NPEACTaBNEHNS O MEXaHU3MaX XMMUYECKUX PeaKLnit,
TEPMOLMHAMUYECKMX U KUHETUYECKMX 3aKOHOMEPHOCTAX UX NPOTEKAHWUS, O B3AUMHOM B/IUAHUN aTOMOB
W rpynn aToMoB B MoJIeKynax (MHAYKTUBHbIA U Me3oMepHbI 3dhdeKTbl, opreHTaHTbl | 1 |l poaa);
daKToNornyeckme cBeleHUs o0 CBOMCTBaX, COCTaBe, NOyYeHMM U 6e30MacHOM MCNOb30BaHUK
BaYKHEMLLMX OPraHNYEeCKMX BeLLECTB B ObITY M NPAKTUYECKOM AeATEeNbHOCTU YenoBeKa, 0OLWMX HayYHbIX
NPUHLMNAX XMMUYECKOro Npon3BoAcTBa (Ha npMmepe NpoM3BOACTBa METaHO/1a, NepepaboTkn HedTu);

chOPMMUPOBAHHOCTb YMEHUIA: BbIIBASATb XapPaKTEPHbIE NPU3HAKMU MOHATUI, YCTaHAaBAMBATb MX
B3aMMOCBS3b, MCNO/Ib30BaTb COOTBETCTBYIOLME NOHATUS NPU ONUCAHMUK COCTaBa, CTPOEHMA U CBONCTB
OpraHNYecKMX CoOeAUHEHN;

cbOpPMUPOBAHHOCTb YMEHUI:

MCMO/1Ib30BaTb XMMUYECKYO CUMBOJIMKY A1 COCTaBIEHUS MONEKYNAPHbIX M CTPYKTYPHbIX (Pa3BEPHYTHIX,
COKPALLLEHHbIX U CKeNeTHbIX) GOPMY1 OPraHUYECKUX BELLLECTB;

COCTaB/IATb YPaBHEHUA XMMUYECKUX PEAKLUIM U PAaCKPbIBaTb UX CYLLHOCTb: OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIX PEAKLMN NOCPEACTBOM COCTaBNEHUA 3IEKTPOHHOIO HanaHca 3TUX peaKkumi,
peaKLnin MOHHOro obMeHa NYTEM COCTaBAEHUA UX MOAHbBIX U COKPALLEHHbIX MOHHbIX YPaBHEHWIA;

NU3rotTaBanBaTb Mmoae/siIn MOJ1IeKY1 OpraHN4YeCKux seecTs 414 UANKCTPaUNUN UX XMMNUYECKOTro n
NPOCTPaHCTBEHHOIO CTPOEHUA;

cPOPMMPOBAHHOCTb YMEHMWIA: YyCTaHaBIMBaTb NPUHAANEKHOCTb U3YUYEHHbIX OPraHMYecKUX BeLecTs no
WX COCTaBY M CTPOEHUIO K onpeaenéHHoMy Knaccy/rpynne coeanHeHni, 4asaTb MM Ha3BaHMA No
cuctemaTtudyeckot HomeHknatype (IUPAC) n npuBoAnTb TpUMBMAbHbIE Ha3BaHMA AN OTAEbHbIX
npeacTrasuTeneil opraHMYeckux BeLWECTs (3TUNEH, alueTUAeH, TONYO, TULEPWUH, STUNEHTINKOb,
deHon, popmanbaerna, auertanbaerna, aLueToH, MypaBbuHan KMCA0Ta, YKCYCHan KUCA0Ta, CTeapnHOBas,
0/71eMHOBasA, NaIbMUTUHOBAA KNCNOTbI, IMNUWH, aNaHWH, ManbTo3a, pPYKTO3a, aHUAWNH, AUBUHN,
M30MpPeH, XJI0POMNpeH, CTUPOA 1 Apyrue);

cPOPMMPOBAHHOCTb YMEHWA ONpeaenaTb BUA XMMUYECKOW CBA3M B OPraHNYeCKUX CoeauHeHUAX
(koBaneHTHan M MOHHanA CBA3b, O- U TM-CBA3b, BOAOPOAHasA CBA3b);

Cd)OpMMpOBaHHOCTb YMEHUA NPUMEHATb NONN0XKEHUA TEOPUN CTPOEHUNA OPraHNYEeCKNX BELLECTB A. M.
EYTJ'IepOBa Aana 06BbACHEHWNS 3aBUCMMOCTU CBOICTB Bel,ecCTB OT UX COCTaBa U CTPOEHWUA,

chopMMPOBAHHOCTb YMEHUIA XapaKTepMU30BaTb COCTaB, CTPOEHME, PU3MUECKME U XMMUYECKME CBOMCTBA
TUNWUYHBIX NPeACTaBUTENEN PA3INYHbBIX KNAaCCOB OPraHNYECKMX BELLECTB: a/IKaHOB, LIMKN0a/IKaHOB,
aNKeHOB, a/IKagMeHOoB, a/IKMHOB, aPOMaTUYECKUX YI1eBOL40POLAOB, CMMPTOB, a/IbAErNA0B, KETOHOB,
KapbOHOBBIX KUC/OT, MPOCTbIX U COMKHbIX 3PUPOB, }KUPOB, HUTPOCOEANHEHNI U aMUHOB, aMMHOKUCAOT,
6enKoB, yrnesoaos (MoHO-, An- 1 NOMCaxapuaoB), NAIOCTPUPOBATL FEHETUYECKYIO CBA3b MeXAy HUMMU
YPaBHEHUAMM COOTBETCTBYIOLLMX XMMUNYECKMX PEAKLMI C UCNOIb30BAHMEM CTPYKTYPHbIX popmy;

cPOpPMMPOBAHHOCTb YMEHWUS NOATBEPKAATE HA KOHKPETHbIX MPUMEPAX XapaKTep 3aBUCMMOCTU
peaKLMOHHOM cNocOBHOCTM OpraHUYeCcKUX COeIMHEHNI OT KPAaTHOCTM M TUMa KOBaNEHTHOM cBAA3u (O- U
TI-CBA3M), B3aMMHOTO B/IUAHUA aTOMOB W Fpynmn aTOMOB B MOJIEKYNAX;



chOpPMMPOBAHHOCTb YMEHUA XapaKTepn30BaTb MCTOUYHMKM YINEBOAOPOAHOTO Cbipba (HEDTb, NPUPOAHbINA
ras, yrosb), cnocobbl ero nepepaboTkmn U NPaKTUYECKOE NPMMEHEHME NPOAYKTOB nepepaboTky;

chopMMUPOBaAHHOCTb BAAAEHMA CUCTEMOM 3HAHMIN O eCTECTBEHHO-HAYYHbIX METOAaX NO3HaHUA —
HabAeHUK, U3MEPEHNN, MOAENMPOBAHNKN, SKCNEPUMEHTE (peanbHOM U MbICIEHHOM) U YMEHUA
NPUMEHATb 3TN 3HaHUA;

cbOpPMMPOBAHHOCTb YMEHUA MPUMEHSATb OCHOBHbIE ONepauum MbICANTE/IbHOM AeATe/IbHOCTU — aHaIn3 U
CUHTE3, cpaBHeHMe, 0606LLEHNE, CUCTEMATMU3ALMIO, BbIBJIEHUE NPUUYNHHO-C/IeACTBEHHbIX CBA3EN — ANs
M3y4yeHMA CBOMCTB BELLECTB U XMMUYECKUX PeaKLnii;

CcPOPMMPOBAHHOCTb YMEHMIA: BbIABAATb B3AMMOCBA3b XMMUYECKUX 3HAHWI C MOHATUAMM U
npeacTaBAeHUAMU APYTMX eCTeCTBEHHO-HAY4YHbIX NpeamMeToB Ana 6onee 0Co3HaHHOIO NOHMMaHUA
CYLWHOCTM MaTepmnabHOro eaMHCTBa MMPA, UCMOb30BATb CUCTEMHbIE 3HAHWMA MO OPraHNYECKON XUMUK
ANa 06BACHEHUA W MPOTrHO3NPOBAHMA ABNEHUN, UMEIOLLMX eCTECTBEHHO-HAYYHYIO NMPUPOAY;

CcPOPMMPOBAHHOCTb YMEHWIN: MPOBOANTD PACHETLI MO XMMUYECKUM GOPMYNam U ypaBHEHUAM
XMMWYECKUX peakLMii C UCNOb30BaHMEM PUINYECKUX BENNUYUH (Macca, 06bEM ra3oB, KOANMYECTBO
BELLECTBA), XapaKTePU3YIOLLMX BELLECTBA C KONUYECTBEHHOM CTOPOHbI: PACYETbI MO HAXOXKAEHMUIO
XMMUYecKon Gopmy/ibl BELLLECTBA MO M3BECTHbIM MACCOBbIM A0JAM XMMUYECKUX 3/IEMEHTOB, NPOAYKTAM
CropaHus, NNOTHOCTM ra3oobpasHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHUI: MPOrHO3MPOBATb, aHA/IM3NPOBATb U OLLEHMBATb C NO3ULMIA SKONOTUYECKOM
6e3onacHOCTU NocneacTBma 6bITOBOM M NPON3BOACTBEHHON AeATE/IbHOCTM Ye/I0BEKa, CBA3AHHOM C
nepepaboTKol BELWECTB, UCNOb30BaTb MOIYYEHHbIE 3HAHUA ANA NMPUHATUA FPAMOTHbIX peLleHuin
npobaem B CUTyaLMAX, CBA3AHHbIX C XMMUEN;

cPOPMMPOBAHHOCTb YMEHWNI: CAMOCTOATENBHO NIaHNPOBaTh U NPOBOAUTL XMMUYECKUIA SKCNEPUMEHT
(nonyyeHue n n3yyeHme CBOMCTB OPraHUYECKMX BELLECTB, KaYeCTBEHHbIe peaKLun yrneson0pon08
Pa3INYHbIX KNaCCOB U KUCOPOACOAEPIKALLMX OPraHNYECKUX BELLLECTB, peLleHMe SKCNepUMEHTaNbHbIX
3a/a4 No pacno3HaBaHWMIO OpraHMYecKMX BeLecTs) c cobaogeHnem npasua besonacHoro obpalieHua ¢
BeLlecTBamm 1 nabopatopHbiM 060opyaoBaHMem, GOpPMyINMPOBaTL LieAb UCCNeA0BaHNA, NPEACTaBAATbL B
pa3nnyHoi Gopme pesyabTaTbl SKCNEPUMEHTA, aHAIM3UPOBaATb N OLLEHUBATb UX A0CTOBEPHOCTb;

chOpPMMUPOBAHHOCTb YMEHUI:

cobn0aaTh NpaBuaa 3KONOMMYECKU LienecoobpasHoro nosegeHns B 6bITy U TPYA0BOM AeATENbHOCTU B
LeNax CoXpaHeHMsa CBOEro 30P0BbA, OKPYXKaloLLe NPUPOAHON cpeabl N AOCTUKEHUA e€ YCTOMUYMBOro
pa3BuTUS;

0CO3HaBaTb OMNACHOCTb TOKCMYECKOTO AENCTBMA Ha KMUBble OPraHn3Mbl ONpeae/iEHHbIX OpraHUYeCcKmX
BeLLecTs, NOHMManA cmbicn nokasatena NAK;

dHa/M3NpPOBATb Ll,e}'IECOO6pa3HOCTb nNPpUMeHEHNA OpPraHN4YeCKnx seLlLecTs B MPOMbILWLNEHHOCTU U B 6bITy
C TOYKUN 3peHnA COOTHOLLIEHUNA PUCK-MO/1b3a,

chOpMUPOBAHHOCTb YMEHUIA: OCYLLLECTBATL Lie/IeHanpPaBAeHHbIA MOUCK XMMUYECKON MHPOPMaLMK B
Pa3NIMYHbIX UICTOYHMKAX (HayyHaa M y4ebHO-Hay4yHas AnTepaTypa, CPeACcTBa MacCoBOM MHPOPMaLMK,



MHTEPHET 1 ApYyr1e), KPUTUYECKU aHAaNN3UPOBATb XMMUUYECKYI0 MHbOopMaLmIo, nepepabaTtbiBaTb €€ U
MCNo/1b30BaTb B COOTBETCTBMM C MOCTaBAEHHOM y4ebHON 3agaveit.

11 KNACC
MpeameTHble pe3y/ibTaTbl 0OCBOEHUSA Kypca «O6Lan u HeopraHMYeckas XMMma» oTpaxkatoT:

cbOpMUPOBAHHOCTb NPEACTAaBAEHUN: O MaTePUaNbHOM eMHCTBE MMPA, 3aKOHOMEPHOCTAX U
No3HaBaeMOCTU ABIEHUI NPUPOAbI, O MECTe M 3HAYEHUU XMMUKN B CUCTEME ECTECTBEHHbIX HayK U eé
ponu B obecneyeHnmn yCTOMYMBOro PasBmTUA, B PELLEHMN NPODBaEeM IKONOTMYECKON, IHEPTeTUYECKOM U
nuwiesoi 6e3onacHoOCTu, B pasBUTUM MeaULMHbI, CO34aHMN HOBbIX MaTepManos, HOBbIX NCTOYHUKOB
3Hepruu, B obecneyeHnn paumMoHaabHOro NPUPOAONO0/b30BaHUA, B GOPMUPOBAHUM MUPOBO33PEHMUA U
ob6Len KynbTypbl Ye/I0BEKA, a TaKKe 3KON0rMYeckM 060CHOBAaHHOMO OTHOLLEHWSA K CBOEMY 340P0BbIO U
npUpoaHoON cpeae;

B/lafeHNEe CUCTEMOM XMMUNYECKMX 3HAHWUIN, KOTOPAnA BK/IOYAET: OCHOBOMO/1aratowme NoHATUS —
XUMUYECKUI SINEMEHT, aTOM, AP0 aTOMa, M30TOMbI, 31EKTPOHHAs 060/104Ka aToMa, S-, P-, d-aTOMHbIe
opbuTanu, ocCHoBHOE N BO3DYKAEHHOE COCTOSIHMA aTOMa, rMbpnamM3auns aToMHbIX opbuTanen, UoH,
MOJIEKY A, BaJIEHTHOCTb, 3/1IEKTPOOTPULATENBHOCTb, CTENEHb OKUCNEHUSA, XMMUYECKan CBA3b
(KoBaneHTHanA, MOHHasA, MeTanNMYecKas, BOAOPOAHANA), KPUCTANIMYECKas PeLléTKa, XMMMUecKas
peaKLuus, pacTBop, 3/IEKTPONNUTbI, HEINEKTPO/IUTbLI, SNEKTPOSIUTUYECKAN AMCCOLMaLMA, CTENEHb
auccoumnaumm, BOAOPOAHbIN NOKasaTelb, OKUC/ANTE/Nb, BOCCTAaHOBUTE b, TENNOBOM 3O PEKT XMMUYECKOMN
peaKLMn, CKOPOCTb XMMNYECKOM peaKLMmn, XMMUYECKOe paBHOBECKE; TEOPUM U 3aKOHbI (Teopua
3NIeKTPONUTUYECKOWN AMccoumaumnm, nepmoanyeckmii 3akon .M. MeHaeneeBa, 3aKOH COXpaHeHUA
MaCCbl BELLLECTB, 3aKOH COXPaHEHMA N MPEBPALLLEHNA SHEPTUN MPU XUMUUYECKUX PEaKLUAX, 3aKOH
NMOCTOSIHCTBA COCTaBa BELLECTB, 3aKOH AeNCTBYHOLLMX MACC), 3aKOHOMEPHOCTU, CUMBOIMYECKMI A3bIK
XMMUU, MMPOBO33pEHYECKME 3HaHUA, IeXKallne B OCHOBE NOHMMAHUA NPUYNHHOCTU U CUCTEMHOCTU
XUMUNYECKUX ABNIEHNIA; COBPEMEHHbIE NPEACTaB/IEHNS O CTPOEHUM BELLECTBA HAa aTOMHOM, MOHHO-
MOJIEKYNIIPHOM M HAZAMONEKYNSAPHOM YPOBHSAX; NPeACTaBAEHNA O MEXaHU3MAX XMMUYECKUX PeaKLUUiA,
TEPMOANHAMUYECKUX N KNHETUYECKMX 3aKOHOMEPHOCTAX UX MPOTEKAHMA, O XMMUYECKOM PaBHOBECUM,
pacTBOpax M AMUCMEPCHbIX CUCTEMAX; GAKTOIOrMYeCcKne CBELEHMA O CBOMCTBAX, COCTABE, MOJYYEHUN U
6e30MnacHOM UCMOJIb30BaHNU BaXKHENLLNX HEOPraHWMYECKMX BELLECTB B ObITY U NPaKTUYEeCKOM
AeATeNbHOCTU YeNoBeKa, 06LIMX HayYHbIX NMPUHLIMMAX XMMUYECKOro Npou3BOACTBa;

chOpPMUPOBAHHOCTb YMEHMUI: BbIABNATb XapaKTepPHbIe NPU3HAKM NOHATUIA, YCTaHABANBATb UX
B3aMMOCBSA3b, NCMO/Ib30BATb COOTBETCTBYOLUME MOHATUA NPU ONUCAHUN HEOPTAaHNYECKMUX BELLLECTB U UX
npespaLLeHunit;

chOPMUPOBAHHOCTb YMEHMA NCMOJIb30BATb XMMUYECKYIO CUMBOJIMKY AN COCTaBAEHUA GOPMYA BELLECTB
N YPaBHEHUIN XMMUYECKUX peaKL i, cucTeMaTUYeCcKyto HomeHKnaTypy (IUPAC) 1 TpuBManbHblie
Ha3BaHMA OTAENbHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHMA ONPEAENATb BAa/IEHTHOCTb U CTENEHb OKUCNEHUSA XUMUYECKUX SN1EMEHTOB B
coeMHEeHMUAX, BUA, XMMNYECKOM CBA3K (KOBaNeHTHas, MOHHan, MeTanindyeckas, BOAOPOAHaA), TUN
KPUCTaN/INYECKOM PELLETKN KOHKPETHOIO BELLLECTBa;



chOpMUPOBAHHOCTb YMEHMA 06BACHATL 3aBUCUMOCTb CBOMCTB BELLLECTB OT BMAa XMMUYECKOM CBA3U U
TMMNA KPUCTANINYECKON PELLETKM, OOMEHHbIN U JOHOPHO-aKLLENTOPHbIN MeXaHM3Mbl 06pa3oBaHuA
KOBaNEeHTHOW CBA3M;

chopMMPOBAHHOCTb YMEHMWIA: KNAacCUPULMPOBATL: HEOPraHWYECKME BELLLECTBA MO UX COCTaBY,
XMMUYECKME peaKL M Mo PasandHbIM NpuU3HaKam (YMCAY M COCTaBy pearnpytoLLmMx BELLEeCTs, TeNJ10BOMy
abdeKTy peakunn, USMEHEHUIO CTENEHEN OKUCIEHUA 3/1EMEHTOB, 06PaTMMOCTM, Y4acTUIO KaTaamnsaTopa
W ApYyrue); CaMoCTOATE/IbHO BbIGMpPaTb OCHOBAHMA U KPUTEPUMN ANA KNAacCUPUKALMMN U3YYaeMbIX
BELLECTB U XMMUYECKUX PeaKLiA;

chOpPMMPOBAHHOCTb YMEHUA PACKPbIBATb CMbIC/ Mepuoanyeckoro 3akoHa . U. MeHgeneesa u
OEeMOHCTPUPOBATb Ero CUCTEMATU3UPYIOLLYI0, OO BACHUTEIbHYHO U MPOTHOCTUYECKYO PYHKLUM;

chOPMUPOBAHHOCTb YMEHUI: XapaKTEPU30BaTb 3/1IEKTPOHHOE CTPOEHME aTOMOB M MOHOB XMMMUYECKMX
3/1IeMeHTOB nepBoro—4eTBEpPTOro nepmoaos Mepunoanyeckoin cuctemnol .M. MeHaeneesa, Ucnosb3ys
NMOHATUA KIHEPreTUYEeCcKMe YPOBHUY», KIHEPreTUYecKme NoAYPOBHUY, «s-, p-, d-aTOMHble opbuTanm»,
«OCHOBHOE U BO3OYKAEHHOE SHEPreTUYECKME COCTOSHMA aTOMa»; 06 bACHATb 3aKOHOMEPHOCTH
WM3MEHEHMA CBONCTB XMMMUYECKUX 3/IEMEHTOB U UX COEAMHEHWI MO NepPUOZaM M rpynnam
Mepuoamnyeckoit cuctembl [. U. MeHaeneeBa, BaIeHTHble BO3MOXHOCTM aTOMOB 3/IEMEHTOB Ha OCHOBE
CTPOEHMA UX INEKTPOHHbIX 060104€EK;

chOpPMMPOBAHHOCTb YMEHUIA: XapaKTepM30BaTb (ONUCbIBaTL) 0bLLME XMMUUYECKME CBOICTBA BELLLECTB
PasNIMYHbIX K1acCOB, NOATBEPKAATb CYLLECTBOBAHME FEHETUHECKOMN CBA3M MEXAY HEeopraHUYeCKMmM
BELLECTBAMM C MOMOLLLbIO YPAaBHEHMNA COOTBETCTBYIOLWMNX XMMUYECKUX pPeaKLmii;

cPOPMMPOBAHHOCTb YMEHUSA PACKPbIBATb CYLLLHOCTb: OKUC/INTENIbHO-BOCCTAHOBUTE/IbHBIX PEAKLNIA
NocpeACcTBOM COCTAaBEHUA INEKTPOHHOTO BanaHca 3TUX peakumii; peakunin MOHHOro obmeHa NyTém
COCTaB/IEHUA UX NOJHbBIX M COKPALLEHHBIX MOHHbIX YPaBHEHUIA; peakumit rMapoamn3a; peakumii
KoMnneKkcoobpasoBaHuA (Ha npumepe rmapOKCOKOMMIEKCOB LIMHKA U aNtoOMUHKUA);

chOpPMMPOBAHHOCTb YMEHUA 06 BACHATL 3aKOHOMEPHOCTM MPOTEKAHNA XMMUUYECKUX PEaKUMIA C y4ETOM
NX SHEPreTUYECKUX XapaKTEePUCTUK, XapaKTep U3MEHEHMNA CKOPOCTM XMMMUYECKOM peakuun B
3aBMCMMOCTM OT Pas/IMUHbIX GaKTOPOB, a TAKMKeE XapaKTep CMEeLL,EHMA XMMNYECKOro paBHOBECHA Noj,
B/IMAHMEM BHELUHUX BO3aecTBUIA (NpuHumn fle LWWaTenbe);

chopMMUPOBaAHHOCTb YMEHMA XapaKTepmn3oBaTb XMMUUYECKME PeaKLmm, Nexalline B OCHOBe
NPOMBILLJIEHHOTO MOJIyYEeHMUS CEPHOM KMCNOTbl, aMMMaKa, 0bLLMe HayYHble MPUHLMUMBI XMMUYECKUX
NPOM3BOACTB; LLeNecoobpasHOCTb NPUMEHEHNA HEOPTaHUYECKMX BELLLECTB B MPOMbILWNEHHOCTU U B BbITY
C TOYKM 3PEHMNA COOTHOLLIEHWNA PUCK-NO/b3a;

cPOPMMPOBAHHOCTb BIAJEHUA CUCTEMOMN 3HAHUIA O METOAAaX HaYYHOro NMO3HaHWA ABAEHUA NPUPOLAbl —
HabnoaeHne, nsmepeHre, MoaeNMPoBaHUeE, SKCNEPUMEHT (peanbHbIi U MbICAEHHbIN), UCNONb3YEMbIX B
€CTeCTBEHHbIX HayKaX, YMEHNA MPUMEHATb 3T 3HaHUA NPU SKCNEPUMEHTAIbHOM UCCeA0BaHNM
BELLECTB U A1 0ObACHEHUA XMMMNUYECKUX ABNEHUIA, UMEIOLLIMX MECTO B MPUPOAE, NPaKTUYECKOM
0eATeNbHOCTN YeNoBeKa 1 B NOBCEAHEBHOM KU3HU;



cPOPMMPOBAHHOCTb YMEHUA BbIABAATL B3aMMOCBA3b XMMUYECKUX 3HAHMIA C NOHATUAMU U
npeacTaBAeHUAMU APYrMX eCTeCTBEHHO-HaYUYHbIX MPeamMeToB A/1a 601ee 0CO3HaHHOro NMOHMMaHUA
MaTepnanbHOro eaAMHCTBa MMpa;

chPOPMMPOBAHHOCTb YMEHWNA NPOBOAUTL PACYEThI: C UCMONb30BaHMEM NOHATUI «MaccoBas A0NA
BellleCTBa B pacTBOPE» U «MONSIPHAA KOHLIEHTPALIMA»; MaccChl BelllecTBa UAn ob6béma rasa no
M3BECTHOMY KOZIMYECTBY Bel,ecTBa, Macce Uan 06bEMY OAHOIO 13 y4acTBYIOLMX B PeaKL MM BELLEeCTs;
Tennosoro adpdeKkTa peakunn; 3HaueHMA BOAOPOAHOrO NoKasaTe s PacTBOPOB KUCIOT U LLeaoHen C
W3BECTHOW CTeMNEHbIO Anccoumaumm; maccbl (06bEma, KoIMYecTBa BeLW,EecTBa) NPOAYKTa peakuun, ecim
0AHO U3 UCXOAHbIX BELLECTB AaHO B BUAE pacTBopa C onpeaenéHHOM MaccoBO Aonel PacTBOPEHHOTO
BeLLEecTBa MK AaHO B U36bITKE (MMeeT NpMMecK); 40U BbIXOAa NPOAYKTa peakuumn; 06 bEMHbIX
OTHOLLEHWUI ra30oB.;

chOpPMMPOBAHHOCTb YMEHUI: CAMOCTOATE/IbHO NIAHNUPOBATb U MPOBOAUTL XMMMUUYECKUIA SKCNEPUMEHT
(npoBegeHme peakuuit MOHHOro obmeHa, NOATBEP}KAEHME KayeCTBEHHOrO COCTaBa HeopraHMYecKunx
BelllecTBs, onpeaeneHune cpebl PpacTBOPOB BELLLECTB C MOMOLLbIO MHAMKATOPOB, N3yYeHUe BAUAHUA
pa3NINyHbIX PaKTOPOB Ha CKOPOCTb XMMMYECKOM peakumnn, pelieHrne sKkcnepumeHTanbHbIX 3a4a4 no
Temam «MeTannbl» U «HemeTtannbi») c cobaogeHnem npasua 6esonacHoro obpalleHMaA ¢ BewecTsamm
n nabopatopHbim 0bopyaoBaHMem, POPMYIMPOBaATL LENb UCC/IeA0BaHMA, NPeACTaBAATb B Pa3/IMYHOM
dopme pesynbTaTbl SKCNEPUMEHTA, aHaAN3NPOBaTb U OLEHUBATb UX AOCTOBEPHOCTD;

chopMMpPOBaAHHOCTb YMEHUWIA: cobtoAaTb NpaBuia Nob30BAaHMA XMMUYECKOM NOCy A0 U
nabopaTopHbiM 060pyaA0BaHMEM, 06paLLLEHNA C BELLLECTBAMM B COOTBETCTBUM C MHCTPYKLUMAMM MO
BbIMNO/IHEHWIO J1TaBOPATOPHBIX XMMUYECKMX OMbITOB, 3KOJIOTUYECKM LLesIeco0bpasHOro noseaeHus B bbITy
W TPYZAOBOM AEATENBHOCTU B LLEIAX COXPAHEHMA CBOETO 340P0BbSA, OKPYXKatoLen NpUpoaHOMN cpeabl 1
AOCTUXEHMSA eé YCTOMYMBOro Pa3BUTMA, 0CO3HaBaTb OMAaCHOCTb TOKCUYECKOro AENCTBUA Ha KMBble
OpraHM3mMbl onpeaesiéHHbIX HEOPraHMYECKMX BELLLECTB, MOHMMAasA CMbica Nokasatens MNAK;

cpOpPMMPOBAHHOCTb YMEHWIA: OCYLLECTBAATL Lie/IeHanpaBAeHHbI NOUCK XMMUYECKOW MHPOPMaL MK B
PasNNYHbIX UICTOYHMKAX (HayyHaa M y4ebHO-HayYyHaa AnTepaTypa, CPeacTBa MacCoBOn MHbOPMaLMHK,
MHTEPHET 1 ApYyrMe), KPUTUYECKU aHaNN3UPOBATb XMMUYECKYI0 MHbOopMmaLmIo, nepepabaTtbiBaTb eé u
MCNo/ab30BaTb B COOTBETCTBUM C MOCTaBAEHHOM yYebHOW 3agaueit.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konunuyectso vyacos
INeKTPOHHbIe (LundpoBble)
Ne n/n HanvmeHoBaHMe pa3aenos 1 Tem NPorpammel
Beero KOHTpOnbHbIe MpaKTnyeckue obpasoBaTe/ibHble pecypchbl
paboTbl paboTbl
Pasgen 1. TeopeTMyeckne oCHOBbI OPraHUYECKON XMMUN
11 MpegmeT opraHMYecKkom xMmmmn. Teopuma cCTpoeHuA 10 Bubnnoteka LLOK
' opraHuyeckux coeanHeHmin A. M. bytneposa https://m.edsoo.ru/d69df650
Utoro no paspeny 10
Pasgen 2. Yrnesogopoapbl
21 MpeaenbHbie yrnesogopoabl — anKkaHbl, 17 bubnunoteka LOK
' LMKNOANKaHDI https://m.edsoo.ru/d69df650
59 HenpepenbHble yrnesoa0poabl: anKeHbl, 30 1 Bubnunoteka LOK
' aNKagmeHbl, anKuHbI https://m.edso00.ru/d69df650
2.3 ApomaTtuyeckue yrnesoaopoapl (apeHbl) 8 bubauorexa LIOK
' P yriesoAopoart ap https:/m.edso0.ru/d69df650
54 MpunpogHble UCTOYHUKN YyrIeBOA0POA0B U UX 6 Bbubnunoteka LOK

nepepaboTka

https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Bubnnoteka LLOK

2.5 [anoreHnpon3BoaHbIe Yr1eBoA0pPO408B 6
P A Y AOPOA https://m.eds00.ru/d69df650
UTtoro no pasgeny 67
Pasaen 3. Kucnopopgcoaep:kalwme opraHM4eckme coegmHeHus
Bubnnoteka LOK
3.1 CnupTbl. PeHon 13
P https://m.eds00.ru/d69df650
KapboHunbHble coegMHEeHUA: anbaernapl 1
3.2 KeToHbl. KapboHoBble KUcnoTbl. CloXKHbIe 3dpupbl 31 bubauorexa LIOK
' +nap ' pel- https://m.edsoo.ru/d69df650
Kupel
33 Yrnesosp! 14 bubamorexa LOK
' A https://m.eds00.ru/d69d{650
UTtoro no pasgeny 58
Pasgen 4. AsoTcogeprKalLme opraHn4yeckne coeguHeHms
Bubnnoteka LLOK
4.1 AMUHbI. AMUHOKKNCNOTbI. Benkun 21
https://m.eds00.ru/d69df650
UTtoro no pasgeny 21
Paspen 5. BbicokomoneKkynapHble coeanHeHua
5.1 BblcCOKOMOIEKYIIPHbIE COEANHEHUA 14 bubnuorexa LIOK
' yAAp A https://m.edsoo.ru/d69df650
UTtoro no pasgeny 14



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

170




11 KNACC

Ne n/n HanmeHoBaHWe pa3genoB U TeEM NPOrpammbl

KonunyectBo yacos

dNeKTPOHHble (Lndposble)

Beero KOHTpONbHbIE MpakTnyeckme obpasoBaTenibHble pecypchbl
paboTbl paboTbl
Paspen 1. TeopeTuyeckme 0OCHOBbI XMMWUU
CtpoeHue atoma. Mepnoanyecknin 3akoH u
1.1 MNeproanyeckasa cmctema XMMmUYecKmnx 13 bubauotexa LIOK
' puoa https:/m.edsoo.ru/2dd57124
anemeHTtoB 1. N. MeHaeneesa
1.2 CtpoeHue BewecTBa. MHoroobpasue BelecTs 1 1 bubauotexa LIOK
' P W ' P W https://m.edsoo.ru/2dd57f24
Bubnnoteka LOK
1.3 Xnumumyeckune peakumnm 3 1 3
peari https://m.edsoo.ru/2dd5724
MToro no pasgeny 65
Paspen 2. HeopraHuyecKkaa xumma
Bubnnoteka LOK
2.1 HemeTannbl 61 1 3
https://m.edsoo.ru/2dd57f24
Bubnnoteka LOK
2.2 MeTannbl 35 1 2
https://m.edsoo.ru/2dd5724
UTtoro no pasaeny 96
Pasgen 3. Xummsa v Kun3Hb
3.1 MeToabl NO3HAHUA B XMUMUN. XUMUA U }KU3Hb 9

Bbubnanoteka LLOK



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

https://m.edsoo.ru/2dd57124

UTtoro no pasaeny 9
OBLLEE KO/TMHECTBO YACOB MO NMPOrPAMME 170 4 8
NOYPOYHOE NJIAHUPOBAHUE
10 KNACC
Ne n/ n Konunyectso yacos [laTa SNeKTpOHHbIe undpoBsble
n3yyeHus 0bpa3oBaTesibHble pecypcbl
Tema ypoka Bcero KOHTpONbHbIE MNpakTnyeckue
paboTbl paboTbl
1 MNpeameT 1 3HaYeHWe OpraHu4eckon xummun, |1 MpeseHTauma (MHOOYPOK):

npeacrasneHune o MHOI'006p33MM
OpraHn4ecKunx COELI,VIHeHMl\;I

https://infourok.ru/prezentaciya

-predmet- organicheskoj-
himii-10-klass-4554865.html
Ypok (Undposan 6bubnnoteka):

https://app.onlineschool-

1.ru/10-klass/himiya/predmet-
organicheskoj-himiil/ article

Buaeoypok: http://school-

collection.edu.ru/ Ypok

(Aknacc):
https://www.yaklass.ru/p/himij

a/10-klass/osnovy-
organicheskoi-khimii-6490554/p
redmet- organicheskoi-khimii-

teoriia-khimicheskogo-

stroeniia-organiches -6447217

Buaeoypok (MHTepypoK):



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
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https://interneturok.ru/lesson/c

hemistry/10-klass/bvv

edenieb/predmet-

organicheskoy-himii-rol-

organicheskih-veschestv-v-

zhizni-cheloveka Ypok

(P3LU):https://resh.edu.ru/
subject/lesson/6149/

DNEeKTPOHHOE CTpoeHMe aToMa yrieposa
(ocHoBHOE 1 BO36YKAEHHOE COCTOAHMA).

MpeseHTauua:
https://infourok.ru/prezentaciy

a-po- himii-stroenie-atoma-

ugleroda-klass-271196.html

Ypok (AKnacc):
https://www.yaklass.ru/p/himij

a/10-klass/osnovy-

organicheskoi-khimii-6490554/s

ostoianie- elektronov-v-atome-

s-p-orbitali-elektronnaia-

konfiguratciia- -6447220/re-4a9

b0f74-e44d-45aa-

9acd-eOead46dacl63

Buaeoypok: http://school-
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https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka

collection.edu.ru/ Buaeoypok

(MHTEPYPOK):

https://interneturok.ru/lesson/

chemistry/10-klass/bvv

edenieb/elektronnoe-stroenie-

atoma-ugleroda

BaneHTHble BO3MOXKHOCTK aTOMa yraeposaa

Buaeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/c

hemistry/10-klass/bvv

edenieb/kovalentnaya-svyaz-v-

organicheskih- soedineniyah

MpeseHTauunA
MH®OYPOK):https://infourok.ru

prezentaciya-po- himii-

elektronnaya-priroda-

himicheskih-svyazey-v-

organicheskih-
soedineniyah-3998996.html

Buaeoypok: http://school-

collection.edu.ru/

(AKnacc):https://www.yaklass.r
u/p/himija/10- klass/osnovy-

organicheskoi-khimii-6490554/

khimicheskaia-sviaz-v-

organicheskikh-

soedineniiakh-6482959

Xnumunyeckas cBAsb B OpraHn4ecKux
coeaunHeHUnAX.
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[[BubnnoTeka LLOK
https://m.edsoo.ru/8d39f5c8

1]

Tunbl rM6pUAM3aLUU

[[BubnmnoTeka LLOK
https://m.edsoo.ru/8d39f5c8

1]

Teopusa CTPOEHMA OpraHMYECKUX COeaUHEHUN
A. M. bytneposa

Buageoypok: http://school-

collection.edu.ru/ Buaeoypok

(MHTepypoK):https://internetur

ok.ru/book/chemistry

10-klass/organicheskaya-

himiya-10-klass-rudzitis-g- e#

Ypok (Aknacc):
https://www.yaklass.ru/p/himij

a/10-klass/osnovy-

organicheskoi-khimii-6490554/s

ostoianie- elektronov-v-atome-

s-p-orbitali-elektronnaia-

konfiguratciia- -6447220

https://www.yaklass.ru/p/

himija/10-klass/osnovy-

organicheskoi-khimii-6490554/p

redmet- organicheskoi-khimii-

teoriia-khimicheskogo-

stroeniia-organiches -6447217

Ypok (LUndposas
bubanotera):https://app.online

school-1.ru/10-

klass/himiya/osnovnye-

polozheniya-teorii-himi/ article

MNpesenTauma (MHOOYPOK):
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https://infourok.ru/teoriya-

stroeniya-organicheskih-

soedineniy-umk-

rudzitis-1651623.html

Buabl usomepuun: CTPYKTypHas,
NpPOCTpPaHCTBEHHAA. INEKTPOHHbIE 3P PEKTbI B
MONIEKYNax OpraHUYECKMX coeAnHEHNIA

Bubnnoteka LLOK
https://m.edsoo.ru/b0e61661

MNpeactaBneHme o Knaccudumkaumm m
cucremaTnyeckan HomeHknatypa (IlUPAC)

OpraHn4ecKkunx eewecrts

Bugeoypok: http://school-

collection.edu.ru/ Buaeoypok

(MHTEPYPOK):
https://interneturok.ru/lesson/c

hemistry/10-klass/bvv

edenieb/klassifikatsiya-

organicheskih-soedineniy Ypok

(AKnacc):
https://www.yaklass.ru/p/himij

a/10-klass/osnovy-

organicheskoi-khimii-6490554/k

lassifikatciia- organicheskikh-

veshchestv-6447504

MpeseHTauunA
(MHPOYPOK):https://infourok.r
u/prezentaciya-k- uroku-

klassifikaciya-organicheskih-

soedineniy- 497334.html

https://infourok.ru/prezentaciy

@- nomenklatura-organicheskih-
soedinenij-

5322147.html
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9 Knaccndurkaumna peakunii B opraHM4ecKkom Bubnnoteka LOK Bubnunoteka
XUMUN P3https://m.edsoo.rulll
https://resh.edu.ru
10 DN1EeKTPOHHble 3pdeKTbl B MOJIEKYNAX bubnnoteka LLOK bubnmoteka
OpraHMYecKux coeguHeHuni P3https://m.edsoo.rulll
https://resh.edu.ru
11 ANKaHbI: TOMOJIOTMYECcKMi pag, obwan Bubnnoteka LLOK Bubaunoteka
bopMya, HOMEHKNATYPA U U3OMEpPHUS, P3https://m.edsoo.rulll
3/IEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHMe https://resh.edu.ru
MosieKkyn
12 foMmonorMyeckmin pag asakaHos, ero Bubnnoteka LOK Bubnunoteka
0cobeHHOCTH P3https://m.edsoo.rulll
https://resh.edu.ru
13 KoHdbopmepbl Bubnnoteka LOK Bubnunoteka
P3https://m.edsoo.rulll
https://resh.edu.ru
14 D1eKTPOHHOEe U MPOCTPAHCTBEHHOE CTPOEeHUe Bubnnoteka LOK bubnunoteka
MOJIEKYN a/lkaHOB P3https://m.edsoo.rulll
https://resh.edu.ru
15 dusnyeckne cBoicTBa aNKaHOB Bubnnoteka LOK Bubnunoteka
P3https://m.edsoo.rulll
https://resh.edu.ru
16 XrMmuyeckue Bubnnoteka LLOK Bubamoteka



https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/

CBOWCTBa a/IKaHOB

P3https://m.edsoo.rulll
https://resh.edu.ru

17

MexaHMU3M peaKkumii paguKanbHOro
3amelleHnn

Bubnnoteka LLOK Bubnnoteka
P3https://m.edsoo.rulll
https://resh.edu.ru

18

HaxoxaeHue afikaHoB B NpMpoae.

Buageoypok: http://school-

collection.edu.ru/

MpeseHTauma: https://ppt-
online.org/445176 Ypok

(Llndposas
bubanorteka):https://app.online

school-

1.ru/10-klass/himiya/predelnye-

uglevodorody-alka/ article Ypok

(P3LW):https://resh.edu.ru/
subject/lesson/6151/

19

Crnocobbl nony4yeHnAa aikaHos

Buaeoypok: http://school-

collection.edu.ru/

MpeseHTauma: https://ppt-
online.org/445176 Ypok

(Llndposas
bubnnoteka):https://app.online

school-

1.ru/10-klass/himiya/predelnye-

uglevodorody-alka/ article Ypok

(P3LL):https://resh.edu.ru/
subject/lesson/6151/
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https://resh.edu.ru/subject/lesson/6151/
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https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
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https://ppt-online.org/445176
https://ppt-online.org/445176
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http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
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https://ppt-online.org/445176
https://ppt-online.org/445176
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

20 MpnmeHeHne ankaHoB Bubnunoteka LLOK Bubnunoteka
P3https://m.edsoo.rulll
https://resh.edu.ru

21 LUunKnoankaHbl: obwan ¢opmyna, Bubnanoteka LOK

HOMEHKNaTypa 1 nsomepms. https://m.edsoo.ru/156730d2

22 CBOICTBA LMK/I0a/IKaHOB Bubnnoteka LLOK
https://m.edsoo.ru/156730d2

23 MonyvyeHue M NpUMEHEHNE LMKN0aIKAaHOB Bubnnoteka LIOK
https://m.edsoo.ru/156730d2

24 PeweHue pacyéTHbIX 3a4a4 Ha onpegeneHue Bubnnoteka LLOK

MONeKYNAPHON GOPMYbl OpPraHUYECcKOro https://m.edsoo.ru/bf84d8eb
BeLLLeCTBa NO MACCOBLIM A40/19M aTOMOB
SN1eMeHTOB, BXOAALLMX B €ro COCTaB.
25 HaxoxaeHne moneKkynspHoi dopmynbl Bubnnoteka LLOK
BELLECTBa MO NPOAYKTaM ropeHns https://m.edsoo.ru/bf84d8eb
26 HaxoxaeHne monekynspHoi dopmynbl Bubnunoteka LOK
BELLEeCTBa Mo 0b6LemMy XMMUYECKoMy https://m.edsoo.ru/bf84d8eb
YPaBHEHWUIO
27 0bo0b6uleHne U cucTeMaTmM3auma 3HaHUM No
Teme "MpeaenbvHble yrnesogopoabl”
28 ANKEeHbl: FOMON0orMYeckuin pag, obuian bubnnoteka LLOK

bopmyna, HOMEHKNATYPa, 3EKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHUE MOJIEKYA.

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

CTPYKTYPHasA M LMC- TPAHC-U30MEPUSA aSIKEHOB



https://resh.edu.ru/
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

29 dusnyeckne cBoicTBa aIKEHOB 1 Bubnunoteka LLOK
https://m.edsoo.ru/273b0ale
30 XrMunyeckune cBOMCTBa asikeHoB. [MpaBuno 1 Bubnunoteka LOK
MapKoBHMKOBA https://m.edsoo.ru/21069ccd
31 MpaKTuyecKkas paboTa 1 Bubnunoteka LLOK
https://m.edsoo.ru/665dc058
Ne 1 no teme "lMonyyeHune 3TUNEHA U U3yUYeHUe
ero ceomncts"
32 Peakumn HeNOAHOro OKNCNEHUA ANKEHOB 1 Bubnnoteka LLOK
https://m.edsoo.ru/0941eed8
33 OcobeHHOCTU peaKkLMin MPUCOeaNHEHNS K 1 Bubnnoteka LLOK
aNKkeHam https://m.edsoo.ru/665dc058
34 PeweHue pacyéTHbIX 3a4a4 Ha onpegeneHne |1 Bubnnoteka LLOK
MONEKYNAPHON GOPMYbl OPraHUYECKOro https://m.edsoo.ru/0941eed8
BellecTsa
35 MNonyvyeHue ankeHoB 1 Bubnunoteka LLOK
https://m.edsoo.ru/0941eed8
36 MpumeHeHne ankeHoOB 1 Bubnnoteka LOK
https://m.edsoo.ru/e9ea9921
37 Peakunu nonmmepusaumm 1 Bubnnoteka LLOK
https://m.edsoo.ru/0941eed8
38 ANKaieHbl: TOMOIOTMYECcKMI pag, nsomepus (1 Bubnnoteka LLOK
N HOMeHKNaTypa https://m.edsoo.ru/04298c0a
39 ANKagueHbl: CONPAXKEHHbIE, N30IMPOBaHHble, |1 Bubnnoteka LLOK

KYMY/IMPOBaHHbIe.

https://m.edsoo.ru/e561253d



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e

40 Ocob6eHHOCTM 31EKTPOHHOIO CTPOEHMUA Bubnunoteka LLOK
aNKaaneHos https://m.edsoo.ru/1aa81660

41 dun3mMyeckne cBomcTBa aslKaiMEHOB U Bubnnoteka LLOK
HaxoXaeHue B npupoae https://m.edso0.ru/04298c0a

42 XMMUYeCKne CBOMCTBA CONPAXKEHHbIX AMEHOB Bubnnoteka LOK
https://m.edsoo.ru/e561253d

43 Cnocobbl NoNyYeHns U NPUMEHEHMe Bubnnoteka LLOK
a/IKagneHoB https://m.edsoo.ru/1aa81660

a4 HaTypanbHbIi Kaydyk Bubnnoteka LLOK
https://m.edsoo.ru/04298c0a

45 CUHTETUYECKUI KayuyK Bubnnoteka LLOK
https://m.edsoo.ru/04298c0a

46 Pe3unHa Bubnanoteka LLOK
https://m.edsoo.ru/04298c0a

47 ANTKMHbI: TOMONOTMYEcKMin pag, obLan Bubnnoteka LLOK
bopmyna, HOMeHKNaTypa https://m.edsoo.ru/68b6ccic

48 DN1eKTPOHHOEe 1 NPOCTPAHCTBEHHOE CTPOEeHUe Bubnunoteka LLOK
MO/IEKYN a/IKUHOB https://m.edsoo.ru/68b6cc4c

49 dusnyeckne ceolicTBa aJIKUHOB Bubnnoteka LLOK
https://m.edsoo.ru/68b6cc4c

50 XrMU4Yeckune CBOIMCTBA a/IKNHOB, peaKkuum Bubnnoteka LLOK
npucoeauHeHnA https://m.edsoo.ru/23493a93

51 KucnoTHble cBoliCcTBa a/IKUHOB Bubnnoteka LLOK

https://m.edsoo.ru/68b6ccic



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
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52 KauecTBeHHble peaKuum Ha TPOMHYIO CBA3b Bubnunoteka LLOK
https://m.edsoo.ru/23493a93
53 KncnoTHble cBOMCTBa alKMHOB Bubnnoteka LLOK
https://m.edsoo.ru/7b1c48da
54 MNonnmepusauma aNKkMHOB Bubnnoteka LOK
https://m.edsoo.ru/a6f9alea
55 Cnocobbl NoAYYeHUss U NPUMEHEHME aNKUHOB Bubnnoteka LLOK
https://m.edsoo.ru/5db8e526
56 PeweHwe 3aga4: pacy€Tbl N0 ypaBHEHUIO Bubnnoteka LLOK

XMMUYECKOM peakunun

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



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93

57 CuctemaTtmsauma u obobuieHne 3HaHUIN Mo
Teme
58 ApeHbl: TOMOIOTMYECKUiA pag, obuian Bubanorteka LLOK
bopmyia, HOMEeHKNATypa. https://m.edsoo.ru/a92a7094
D/1eKTPOHHOE CTPOEHNE MOJIeKyN BeH3ona u
Tonyona, ux pusnyeckme
CBOMCTBA
59 XMUYeCcKne CBOMCTBa apeHOB: PeakLmnm Bubnnoteka LLOK
3amelLeHnn https://m.edsoo.ru/a44alae4d
60 XMMUYecKne CBOMCTBA apeHOB: pPeakLmnm Bubnnoteka LLOK
npucoeanHeHuA, OKUC/IeHNEe roMOJ10roB https://m.edsoo.ru/a44alaed
beH30na
61 Ocob6eHHOCTM XMMUYECKMX CBOMCTB CTUPONA Bubnnoteka LOK
https://m.edsoo.ru/d5018a54
62 PeweHne pacyéTHbIX 33434 Ha onpeaeneHue Bubnnoteka LLOK
MOIEKYNSipHOM GOPMYJ/ibl OPraHMYECKoro https://m.edsoo.ru/53461a2c
BeLlecTBa
63 Crnocobbl Noy4eHUs U NPUMEHEHME apeHOoB Bubnnoteka LLOK
https://m.edsoo.ru/6f717d09
64 FeHeTUYecKana CBA3b MeXKAy Pa3/INYHbIMU
KNnaccamu yrneBsogoponos
65 PacuyéTbl N0 ypaBHEHUAM XMMUYECKUX

peakumn. Cuctematmsaums n obobuieHne
3HaHMI No Teme



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094

66 MpupogHbIi ras.
67 MonyTHble HedTAHbIE rasbl
68 KameHHbIN yronb 1 NpoayKTbl ero Bubnunoteka LLOK
nepepaboTKu https://m.edsoo.ru/69b3398b
69 HedTb 1 cnocobbl e€é nepepaboTKku. Bubnnoteka LLOK
https://m.edsoo.ru/21f9de78
70 MNeperoHKa HedTH Bubnnoteka LLOK
https://m.edsoo.ru/21f9de78
71 MNpumeHeHMe NPOAYKTOB NepepaboTkn HedTH Bubnnoteka LLOK
https://m.edsoo.ru/21f9de78
72 [anoreHoNpoun3BOAHbIE YTNEBOAOPOLOB: Bubnnoteka LLOK
SNEeKTPOHHOE CTPOEHME; peakLmn 3ameLLeHnA https://m.edsoo.ru/82b4d759
ranoreHa
73 Peakuuu 3ameuieHnA ranoreHos
74 [ercTBne weno4vel Ha rafioreHnpPon3BoaHble.
75 B3anmopeiicteune auranoreHa KkaHoB c
MarHMem u LMHKOM
76 CuctemaTtmsauma n obobuieHne s3HaHUN No Bubnnoteka LLOK
paszeny "Yrnesogopoab!"” https://m.edsoo.ru/20e89f22
77 KoHTposibHanA paboTa no Teme Bubnunoteka LLOK
"Yrnesogoponb!" https://m.edsoo.ru/95c9e298
78 MNpenenbHble OAHOATOMHbIE CNPTI: Bubnnorteka LOK

FTOMOJIOFMYECKUI pAL.

https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/21f9de78
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CBOWCTBA CNMPTOB

79 O6uLan dopmyna, CTpPOEHME MOEKY, 1 Bubnunoteka LLOK
n3omepua CrmnpToB. https://m.edsoo.ru/df04c5cd
80 HomeHKnaTypa, Knaccudpukaums, pmsmndeckmne |1 Bubnunoteka LLOK

https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

81 XrMunyeckune ceoiicTea npenenbHbIxX Bubnunoteka LLIOK
0lHOAaTOMHbIX CMIMPTOB https://m.edsoo.ru/26ee34fe
82 Cnocobbl NoNyYeHNs U NPUMEHEHME Bubnunoteka LLOK
0HOATOMHbIX CIMPTOB
https://m.edsoo.ru/
484100000000000
83 MpocTblie 3¢pupbl: HOMEHKNATYPA U M30MEpPUA, Bubnunoteka LLOK
0CO6EHHOCTU GU3NUYECKUX U XUMUUECKUX https://m.edsoo.ru/c2c788b2
CBOICTB
84 MHoroaTtomHble CNMPTbI: STUNEHTINMKONb U Bubnanoteka LLOK
FANLEPUH, MX U3NYECKME U XUMUYECKMNE https://m.edsoo.ru/ee4d84aa
CBOWCTBA
85 Crnocobbl NONYy4YEHNS U MPUMEHEHWE Bubnanorteka LLOK
MHOrOaTOMHbIX CMMPTOB https://m.edsoo.ru/d12e567d
86 deHon: cTpoeHMe Monekybl, pusnyeckmne Bubnnoteka LLOK
cBoicTBa. TOKCMYHOCTL peHona https://m.edsoo.ru/2ce726f8
87 Xnmunyeckune ceonctea peHona Bubnanoteka LLOK
https://m.edsoo.ru/037ca5f9
Cnocobbl nony4yeHns U npumeHeHne peHona
88 Bubnanoteka LLOK
https://m.edsoo.ru/c77ddf4c
89 MpakTuyeckana pabota Bubnnoteka LLOK

Ne 2. PelieHune aKCNepuMeHTabHbIX 33434 NO
Teme "CnnpTbl 1 peHonb!"

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/26ee34fe

90 CuctemaTtmsauma u obobuieHne 3HaHUN Mo 1 Bubnunoteka LLOK
Teme https://m.edsoo.ru/1810cb9b
91 Knaccuoumkauma kapboHUNbHbIX coeguHeHnin |1 Bubnnoteka LOK
https://m.edsoo.ru/b139beaa
92 Anbaernabl U KETOHbI: FOMOA0Orn4yeckme paapl, (1 Bubnanoteka LOK
061Lan popmyna, U3oMmepua U HOMeHKNaTypa https://m.edsoo.ru/b139beaa
93 CTpoeHune KapboHMIbHOM rpynnbl, 1 Bubnanoteka LLOK
aNbAerMaHou rpynnbl https://m.edsoo.ru/c887425¢
94 AnbAernapl U KeToHbl: pusmnyeckme ceoiictea |1 Bubnanoteka LLOK
https://m.edsoo.ru/a393baa9
95 PeaKuuun oKMcneHua n KavyectBeHHble peakumu |1 Bubnanoteka LLOK
aNbAernaos U KETOHOB https://m.edsoo.ru/520d1c51
96 PeaKkuuun npucoegmMHeHUA K anbaerngam m 1 Bubnanoteka LLOK
KeToHam https://m.edsoo.ru/520d1c51
97 PeaKkuuu 3amelLeHnAa B MoneKynax 1 Bubnanoteka LLOK
a/NbAernaos https://m.edsoo.ru/520d1c51
98 MNonnkoHaeHcauunsa ¢opmanbgermaa 1 Bubnunoteka LLOK
https://m.edsoo.ru/520d1c51
99 Crnocobbl Noy4eHns anbaernaos 1 Bubnanoteka LLOK
https://m.edsoo.ru/520d1c51
100 Cnocobbl NoNyYeHnss KETOHOB 1 Bubnanoteka LOK
https://m.edsoo.ru/520d1c51
101 CpaBHUTE/IbHAA XapaKTepPUCTUKA anbaerngos ujl

KETOHOB
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102 MpumeHeHWe anbaernaos U KETOHOB 1
103 O4HOOCHOBHbIE NpeaebHble KapboHoBbIEe 1 Bubnanoteka LLOK
KMCNOTbl, 0COBEHHOCTU CTPOEHUS UX MOJIEKYN https://m.edsoo.ru/fec0b113
104 N3omepua n HomeHKNaTypa KapboHOBbIX 1 Bubnunoteka LLOK
KMCNOT, nx MU3nYecKme CBOMCTBA https://m.edsoo.ru/700cc87b
105 XnMunyeckune ceoicTea nNpeaenbHbIxX 1 Bubnnoteka LOK
04 HOOCHOBHbIX KapPHOHOBbIX KMCNOT https://m.edsoo.ru/40e6e0e9
106 Ocob6eHHOCTU CBOMCTB MYPaBbUHOM KUCNOTHI. Bubnaunoteka LLOK
MHoroobpasue Kapb6oHOBbIX KUCNOT https://m.edsoo.ru/bb31be71
1
107 OCcob6eHHOCTM CBOMCTB: HEMpPeAe /bHbIX U 1 Bubnanoteka LLOK
apoMaTMyYecKnX KapboHOBbIX, ANKAPOOHOBbIX, https://m.edsoo.ru/83a08773
rMOPOKCUKAPOOHOBBIX KUCAOT.
108 MpeactaBuTENN BbICLIMX KAPOOHOBbLIX KMcioT |1 Bubnanoteka LLOK
https://m.edsoo.ru/83a08773
109 MoHATHE 0 NPOU3BOAHbBIX KAPBOHOBLIX KMCAoT |1 Bubnunoteka LLIOK
https://m.edsoo.ru/0d162d9d
110 Cnocobbl NoNyYeHNs U NPUMEHEHME Bubnunoteka LLOK
KapbOHOBbIX KUCAOT https://m.edsoo.ru/7c065c9d
1
111 YKCyCcHasa KUC0Ta B MeauLMHe U NULLEBOWN 1
NPOMbILL/IEHHOCTH
112 CNnoxkHble 3$Mpbl: TOMOJIOFMYECKUI pas, Bubnanoteka LLOK

06LWan popmyna, MU30MepUs U HOMEHKNATYpa

https://m.edsoo.ru/adfffe6d
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113 dusnyeckne n xmummnyeckne ceoictea apmpos |1 Bubnunoteka LLOK
https://m.edsoo.ru/ad6b94b2
114 PewweHne pacyéTHbIX 3a4a4: NO YPaBHEHUIO 1
XMMWYECKOM peakummn, Ha onpeaesieHne
MOIEKYNAPHOM GOPMY /bl OPraHNYECKoro
BelLecTBa
115 MpaKTuyecKkas paboTa 1 Bubnanoteka LOK
https://m.edsoo.ru/486671fb
Ne 3. PewweHune skcnepmMMmeHTanbHbIX 33434 NO
Teme "KapboHoBble KUCNOoTbl. CIOXKHbIEe
s¢upbl"
116 Mupbl: cTpoeHne, dnsnyeckne n xmmmdeckne |1 Bubnanoteka LOK

cBOWMCTBA (rMaponms)

https://m.edsoo.ru/a19c5b98
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117 OCob6EeHHOCTM CBOMCTB XXMPOB, COoAEpPHKALLUX Bubnnoteka LOK
OCTaTKM HenpeaesibHbIX *XUPHbIX KUC/OT. https://m.edsoo.ru/b0331922
Ku1pbl B npupoae

118 Mbi/1a KaK COIN BbICLINX KAPOOHOBbLIX KMUC/IOT, Bubnnoteka LOK
nx motolee gericteme. MoHATUE O https://m.edsoo.ru/3c566565
CUHTETUYECKMX MotoLLmx cpeacTaax (CMC)

119 leHeTU4YecKan CcBA3b Yr1eBoa0poa0B U Bubnnorteka LOK
KMCNOPOACOAEPKALLNX OPraHNYECKNX BELLECTB https://m.edsoo.ru/56790c96

120 PacyéTbl N0 ypaBHEHMAM XMMUYECKUX peaKkLumi

121 CuctemaTtmsauma n 06obuieHmne 3HaHUM Mo Bubnnoteka LOK
Teme https://m.edsoo.ru/f8eaf2eb

122 0625 XxapaKTepUCTUKA Yr1eBOA0B U Bubnnoteka LLOK
Knaccudukaums yrnesoaos (MoHo-, Au- u https://m.edsoo.ru/7a9693al
nonuncaxapuabl)

123 MoHocaxapuabl: PU3n4ecKkne CBOMCTBA U Bubnnoteka LLOK
HaxoMAeHue B npupoae https://m.edsoo.ru/b4bdda2d

124 [noKo3a: usomepua, cTpoeHmne

125 XMnyeckne CBOMCTBA IHOKO3bI

126 MNprmeHeHne rNoKo3bl, eé 3HaYeHne B Bubnnoteka LOK

KN3HeneATeNIbHOCTN OpraHn3ma

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



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
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127 Jncaxapugbl: caxapo3a, MasibTo3a M IaKTO3a. Bubnnoteka LOK
HaxoxaeHue B Npupoae 1 NpumMeHeHue https://m.edsoo.ru/eb0384e7
\aMcaxapuaos

128 XMunyeckune cBOIMCTBa AMCcCaxapuaos

129 MNMonncaxapuapl: CTPOEHME MAKPOMOIEKYN Bubnunoteka LLOK

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

130 Kpaxman

131 Lenntonosa

132 MoHsATHE 06 UCKYCCTBEHHbIX BOMIOKHAX Bubnaunoteka LLOK

https://m.edsoo.ru/6216e766

133 PeweHue pacyeTHbIX 3a4a4 Ha onpeaeneHne Bubnnorteka LOK
40K BbIXO4A NPOAYKTa peakumm oT https://m.edsoo.ru/7fde47ef
TEOPEeTUYECKN BO3MOXKHOTO

134 CuctemaTtmsauma n 06obuieHmne 3HaHUM Nno Bubnnoteka LOK
pasgeny https://m.edsoo.ru/08d4364c

135 KoHTponbHasa paboTta no Teme Bubnunoteka LLOK
"Kucnopoacoaepalipe opraHmyeckue https://m.edsoo.ru/42c6678e
coeanHeHuna"

136 AMUHbI: KnaccuduKauma, CTPOEHNE MOSIEKYN, Bubnunoteka LLOK
ob6Lan popmyna https://m.edsoo.ru/efa7e6ca

137 N3omepua, HomeHKnaTypa n dpmsmyeckune
CBOMCTBA aMUHOB

138 XMmmyeckune cBoncTBa andaTUUYECcKUX aMMHOB Bubnaunoteka LLOK



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7

https://m.edsoo.ru/1bc5cf80

139 MonyyeHue anndaTUyecknx ammMHoOB
140 AHUNMH: CTPOEHME aHWU/IMHA, 0COBEHHOCTU Bubnunoteka LIOK
XMMUYECKNX CBOUCTB aHWUNNHA https://m.edsoo.ru/39cd21f1
141 Crnocobbl npyMeHeHna anndaTUYeCcKnx Bubnnoteka LOK
aMUHOB https://m.edsoo.ru/eal38763
142 AMWHOKMCNOTbI: HOMEHKNATypa 1 nsomepums, Bubnunoteka LLOK
bunsnyeckmne ceoicTBa. https://m.edsoo.ru/d1773e80
143 OTpenbHble NpeacTaBUTeNN O- aMUHOKMCAOT
144 XrMmnyeckmne cBoicTBa aMMHOKUC/IOT. Bubnnoteka LOK
https://m.edsoo.ru/77df705a
145 Buonornyeckoe 3HayeHMe aMUHOKUCNOT
146 CWHTE3 N TMApPOoAN3 NeNTUAO0B
147 benkun Kak npupoaHble NOAMMEpPbI; CTPYKTYpPbI Bubnunoteka LLOK
6enKkoB https://m.edsoo.ru/429e9899
148 Knaccndukaums 6enkos
149 Xnmnuyeckune cesolictea 6enKkoB Bubnnoteka LOK
https://m.edsoo.ru/6237306d
150 LiBeTHble peakumn 6enkos

A30TcoAepXKaline reTepoLmKamyeckue
coeguHeHMs.

Bubnunoteka LLIOK
https://m.edsoo.ru/521d1431



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80

151

152 HyKknenHoBble KUCNOTbI: COCTaB, CTPOEHMe

153 brnonormnyeckaa posb HYKNEeNHOBbIX KUCIOT

154 MpaKTuyecKkas pabota Bubnunoteka LLOK

https://m.edsoo.ru/8e3c02d1

Ne 4. PelweHue aKkcnepMmMmeHTa ibHbIX 3a4a4 No
Teme "A3oTcogepKallne opraHU4eckne
coegnHeHunA"

155 MpakTnyeckana pabota Bubnnoteka LOK

https://m.edsoo.ru/bde3fdf6

Ne 5. PelleHue akcnepMmeHTaibHbIX 33434 No
Teme "Pacrno3HaBaHMe OpraHMYecKnx
coeMHEeHUN

156 KoHTposbHasA paboTta no Teme Bubnunoteka LLOK
"A3oTcoaeprKaline opraHuyeckune https://m.edsoo.ru/ce561bc7
coegnHeHuns"

157 OCHOBHble NOHATUA XMMUN Bubnnoteka LOK
BbICOKOMOJIEKY/IAPHbIX COEANHEHWUIA. https://m.edsoo.ru/7aa63ebd

158 MeTogbl cMHTE3a

159 MNonnmepunsauus

160 MNonukoHaeHcaums

161 MnacTtmacchl: CTPOEHUE U CBOMCTBA



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/8e3c02d1

162 Mnactmacchbl. YTnansaumsa n nepepaboTka 1 Bubnunoteka LIOK
nnacTuKka https://m.edsoo.ru/82242e0f
163 DnacTomepbl: HaTypPasibHbI CUHTETUYECKME 1 Bubnunoteka LLOK
KayuyKku. PesuHa https://m.edsoo.ru/246103ec
164 BonoKHa: HaTypanbHble. 1 Bubnunoteka LLOK
https://m.edsoo.ru/5963a601
165 BONOKHaA: MCKYCCTBEHHbIE U CUHTETUYECKME
1
166 MNoavmepsbl cneymanbHOro Ha3HaAvYeHMA 1 Bubnnoteka LOK
https://m.edsoo.ru/3aebd77a
167 MpakTnyeckana pabota 1 Bubnnoteka LOK
https://m.edsoo.ru/6a22ble8
Ne 6. PelleHune aKcnepMmeHTaibHbIX 33434 No
Teme "Pacno3HaBaHMe N1acTMacc M BOJIOKOH"
168 O606L1eHMe U cucTemaTmM3aums nsyyeHHoro |1
MmaTepurana no Teme "BbICOKOMOJIEKYNSAPHDbIE
coegnHeHunA"
169 NTorosasa KOHTpObHanA paboTa no 1
OpraHNUYecKol XMmmnu
170 OpraHun4yecKaa xMmua B coepemeHHOM mupe (1
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 170



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/3aebd77a

11 KNACC

Konnuyectso vacos

Ne JaTta DNEeKTPOHHble UndpoBble
Tema ypokKa
n/n Beero KoHTponbHble MpaKkTnueckne n3yyeHun obpasoBaTenbHblie pecypcsbl
paboTbl paboTbl
1 Atom. CocTtaB aTOMHbIX A4e 1 bubamorexa LIOK
' ACP- https://m.edsoo.ru/59¢c112ee
2 Xvmumyecknn anemeHT. M3otonbl 1 bubamorexa LIOK
' https://m.edsoo.ru/59¢112ee
3 CTpoeHue 31eKTPOHHbIX 060/104eK aTOMOB 1 bubauoreka LIOK
P P https://m.edsoo.ru/b4d9fffa
4 KBaHTOBblE YMcCna 1 bubamorexa LIOK
https://m.edsoo.ru/b4d9fffa
5 Knaccudumkauma XMMmUYECKMX 31eMeHTOB (s-, 1 Bubnmoteka LOK
p-, d-, f-anemeHTbI) https://m.edsoo.ru/61294af9
6 PacnpeaeneHne aneKTPOHOB MO aTOMHbIM 1 Bubnnoteka LLOK
opbutanam https://m.edsoo.ru/f5f750fe
- DNIEeKTPOHHbIe KOHUTYpaLMmn aTOMOB ) Bbubnnoteka LOK

31EMEHTOB B OCHOBHOM COCTOAHUMN

https://m.edsoo.ru/8149e846



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

INEeKTPOHHbIE KOHPUTYpaLLMM aTOMOB

Bubanoteka LLOK

B3aMMOAENCTBMA

8
31€MEHTOB B BO36Y»KAEHHOM COCTOAHUMU https://m.edso00.ru/8149¢846
9 INEKTPOHHbIE KOHPUIypauumn MOHOB bubanoreka LIOK
P ypau ' https://m.edsoo.ru/a0764b24
10 DNeKTPooTPULLAaTENbHOCTb bubamorexa LIOK
pooTPhl https://m.edso00.ru/a0764b24
Mepuroamyeckmnii 3akoH u MNepmnoanyeckas
1 cucTema Xxmmmyeckmx anemeHtos . U. Bbubnnoteka LLOK
MeHaeneeBa, CBA3b C COBPEMEHHOM https://m.edso0.ru/16957¢01
Teopuen CTPOeHUs aToMoB
3aKOHOMEPHOCTN U3MEHEHUA CBOMCTB
12 XMMUYECKUX 31EMEHTOB N 06pasyembix UMK Bubnnoteka LLOK
MPOCTbIX M CNOXHbIX BELWECTB MO rpynnam 1 https://m.edsoo.ru/f8468927
nepuoaam
13 CuctemaTtmsauma u obobuieHne 3HaHU No Bubnumoteka LOK
Teme https://m.edsoo.ru/8fad2942
14 Buabl XuMmnyeckoi ceasu bubamorexa LIOK
A ' https://m.edsoo.ru/5a8072af
15 MexaHn3mbl 06pa3oBaHMA KOBASIEHTHOM Bubnmoteka LOK
cBA3MN. https://m.edsoo.ru/5a8072af
16 BogopoaHas cBasb. MexmonekynsapHble Bubnnoteka LLOK

https://m.edsoo.ru/5a8072af



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

BaneHTHOCTb U BaNeHTHble BO3MOXKHOCTHU

Bubanoteka LLOK

17
aToOMOB. https://m.edsoo.ru/3d2ca093
18 CBA3b 3/1IEKTPOHHOM CTPYKTYPbl MONEKYA C Bubnnoteka LLOK
NX FEOMETPUYECKUM CTPOEHMEM https://m.edsoo.ru/3d2ca093
19 MNpencTaBneHnA 0 KOMMIEKCHbIX Bbubnnoteka LOK
coegMHEeHMUAX: CoCTaB U HOMEHKNATypa https://m.edsoo.ru/8c66b12a
BeluecTBa MOJIEKYIAPHOTO U
20 HEeMOIEKYIAPHOro CTpOoeHUA. Tunbl Bbubnnoteka LLOK
KPUCTaN/INYECKMX PELLETOK U CBOICTBA https://m.edsoo.ru/e167635b
BeLLecTB
21 MoHATME O ANCNEepPCHbIX CUCTeMaXx bubanoreka LIOK
A P ' https://m.edsoo.ru/da2¢70e4
22 MNpeacTaBneHmne o KOANOUAHbIX pacTBOpax bubamorexa LIOK
pea A P P https://m.edsoo.ru/da2¢70e4
23 UCTUHHbIEe pacTBOPbI: HACbIWEHHbIe U Bubnmoteka LOK
HeHacblleHHble, pacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
24 Kpuctannormgpatbl bubauoreka LIOK
P AP https://m.edsoo.ru/e9ccdd8d
55 Cnocobbl Bblpa*KeHUA KOHLEHTpaummn Bbubnnoteka LLOK

pacTBoOpoB

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a

PeweHue 3aa3a4 ¢ UCNOSIb30BaAHMEM

Bubnnoteka LOK

26 NoHATUA "maccoBan A01a PacTBOPEHHOIO
N AOTIA P P https://m.edsoo.ru/785e¢0ab4
BelLecTsa
57 PeweHue 3ap3a4y c CNo/sib30BaHMEM Bbubnanoteka LOK
NOHATUA "MonsApHaa KoHUeHTpauusa" https://m.edsoo.ru/785e0ab4
28 Knaccnoumkauma HeopraHMYeCKUX BeELLLECTB bubamoreka LIOK
H P - https://m.edsoo.ru/bf9e108d
29 HomeHKnaTypa HeopraHMYeCcKMx BeLLecTs bubamorexa LIOK
vp P - https://m.edsoo.ru/bf9e108d
30 CuctemaTtumsaums u 06o6ueHne 3HaHU Mo Bubanoteka LLOK
Teme https://m.edsoo.ru/8d2c6a3a
KoHTposibHana paboTa no Temam "CrtpoeHue
aToma. MNepnoanyeckunii 3aKoH 1
31 MNeprnoanyeckaa cuctema XMMUYeCcKnx bubamorexa LIOK
pHoA "o https://m.edsoo.ru/70a60aa4
anemenToB [1. U. MeHgeneesa", "CtpoeHue
BelecTBa. MHoroobpasue Belects"
32 Knaccndumkauma Xumn4ecknx peakumnii B bubnnoteka LLOK
HEeopraHMYEeCKOM N OPraHNYEeCcKoM XMMUMN. https://m.edsoo0.ru/6335cdd?2
33 3aKOH COoXpaHeHUA MaccChbl BeLLecTB bubamorexa LIOK
P tuecre. https://m.edsoo.ru/6335cdd2
34 3aKOH COXpaHeHUA N NpeBpaLLEHMA Bubnnoteka LLOK

IHEPrnn Npn XmummyecCknx peakumax

https://m.edsoo.ru/6335cdd2



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d

Bubnnoteka LLOK

35 Tennosble 3¢ PeKTbI XMMUUYECKUX PEAKLUNA.
o peaxi https://m.edsoo.ru/d1db86da
36 Tepmoxmmunyeckme ypaBHeHuMA bubamorexa LIOK
P vp https://m.edsoo.ru/d1db86da
37 BbluncneHnA No ypaBHEHUAM XMMUYECKUX bubnamoteka LOK
peakumn U TEPMOXMMUYECKUM YPABHEHUAM https://m.eds00.ru/87b13954
38 CKOpPOCTb XMMMYECKOM peaKLmnm bubamorexa LIOK
P peaxtnn. https://m.edsoo.rw/87b13954
39 3aBUCUMOCTb CKOPOCTU XMMUYECKNX Bbubnnoteka LLOK
peaKkumMin OT pas/inyHbIX GaKTOpPOB. https://m.edsoo.ru/87b13954
40 Katanus n Katanmsatopel bubamorexa LIOK
P https://m.edsoo.ru/87b13954
41 [omoreHHble N reTeporeHHble peakuum bubanorexa LIOK
P peart https://m.edsoo.ru/87b13954
MpakTuyeckana pabota N2 1 no teme
42 "BansiHne pasnmyHbix GaKTOPOB Ha bubamorexa LIOK
P . P | https://m.edsoo.ru/lfacaldl
CKOPOCTb XMMUYECKOM peakLmm
Bubnnoteka LOK
43 O6paTMble peakumu.
P pearu https://m.eds00.ru/30952f9b
44 Heobpatnmbie peakumm bubamoreka LIOK
P peaklm. https://m.eds00.ru/30952f9b
45 Xnmunyeckoe pasHosecue

bubanoteka LLOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da

https://m.eds00.ru/309529b

MpakTnyeckana pabota N2 2 no Teme

Bubnnoteka LLOK

46 "BnnaHue pasnmyHbix pakToOpoB Ha
P ¢ P . https://m.edsoo.ru/3bf34el7
NoO/IOKEHME XMMUYECKOTo paBHOBECUSA
47 INEeKTpoanTUYecKas amccoumauma Bubnnorexa LIOK
P A HAaumA. https://m.edsoo.ru/5f766bdf
48 CUNbHbIE U cnabble 3N1eKTPONUTDI Bubnvorexa LIOK
P https://m.edsoo.ru/5f766bdf
49 CreneHb amMccoumnaymm Bubnvorexa LIOK
Anccotmat https://m.eds00.ru/5£766bdf
50 MoHHoe npounssegeHune sBogpbl. Cpega Bubnunoteka LOK
BOZHbIX PacTBOPOB. https://m.eds00.1ru/3966ca89
51 BoaopoaHbiit nokasatens (pH) pacteopa bubamorexa LIOK
AOPOA pri P P https://m.edsoo.ru/3966ca89
52 fmaponuns conen Bubamoreka LIOK
AP ' https://m.edsoo.ru/09d5a9bd
c3 PeaKkuuu, npoTeKkarouume B pactsopax Bubnnoteka LLOK
3NEeKTPONNTOB https://m.eds00.1ru/09d5a9bd
MpakTnyeckana pabota N2 3 no Teme
54 "Xumunueckume peakumm B pactBopax Bubnnorexa LIOK
,F,) . P P https://m.edsoo.ru/2e3daeb0
3/1eKTPONNTOB
55

OKUCANTENbHO-BOCCTAHOBUTE/IbHBIE

Bubnnoteka LOK



https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

peakunun.

https://m.edso00.ru/56226060

Bubanoteka LLOK

56 BaKHenlne OKUCAUTENN N BOCCTaHOBUTENN

https://m.edso00.ru/56226060

57 MeTop an1eKTpoHHOro 6banaHca Bubnnorexa LIOK
A P https://m.edsoo.ru/fb691387

58 MeToa 3/1eKTOHHO-MOHHOTo banaHca Bubnvorexa LIOK
A https://m.edsoo.ru/fb691387

59 DN1eKTPOIN3 PACcTBOPOB M pPacniaBoB Bubnmoteka LOK
BeLLecTs https://m.edso0.ru/93fb97d2

60 lMepexoabl MOHOB Bubnnorexa LIOK
PEXOA https://m.eds00.ru/93fb97d2

61 MpaBuna cBA3bIBAHUA MOHOB Bubnorexa LIOK
P https://m.edsoo.ru/93{b97d2

62 PelweHune 3aagay pa3nnyHbIX TUNOB Bubnnorexa LIOK
AP https://m.edsoo.ru/5a859d16

63 PelweHwne 3agay pa3nnyHbIX TMNOB bubnvorexa LIOK
Aa4 P https://m.edsoo.ru/5afa265d

64 CucrtemaTtumsaums u o6obueHne 3HaHKU No Bubnnoteka LLOK
Teme "Xumuueckune peakumn" https://m.edsoo.ru/c161eb85

65 KoHTposbHana paboTta no Teme "Xumunueckue Bubnnoteka LLOK

peakummn"

https://m.edsoo.ru/a8a0a930



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/5afa265d

MNonoxeHne HemeTannoB B I'Iepmo,u,mquKoﬁ

Bubnnoteka LOK

66 cucTeme XMMKUYecKnx anemeHTos . U.
A https://m.edsoo.ru/8ca2dcad
MeHaeneesa.
67 OcobeHHOCTM CTPOEHUA aTOMOB Bbubnanoteka LOK
HemeTannos. https://m.edsoo.ru/8ca2dcad
68 dusmyeckune ceoicTea HemeTannos Bubnnorexa LIOK
https://m.edsoo.ru/8ca2dcad
69 Annotponua HemeTannos (Ha Nnpumepe Bbubnnoteka LLOK
Kucnopoga, cepbl, docdopa v yrnepoza) https://m.edsoo.ru/ef92c¢91c
20 Bopopoa: nonyyeHune, pmsmyeckme u bubnamoteka LOK
XUMUYECKUe CBOMCTBaA. https://m.edsoo.ru/0aa8f613
71 P Bubnnoteka LLOK
APYA https://m.edsoo.ru/0aa8f613
72 [anoreHbl: HaxoXXaeHWe B Npupoae bubnvorexa LIOK
' A prpoAe. https://m.edsoo.ru/4e223795
73 Cnocobbl Nony4yeHns ranoreHos Bubnnorexa LIOK
y ) https://m.edsoo.ru/4¢223795
. Bubnnoteka LOK
74 dusmMyeckune cBOKCTBa raoreHos
https://m.edsoo.ru/4e223795
75 XuMmMyeckue cBOICTBa raoreHoB bubnvorexa LIOK
https://m.edsoo.ru/4e¢223795
76 FanoreHoBogopoOAbl.

bubanoteka LLOK



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

https://m.edsoo.ru/6b3255e6

BakHelwne Kuciopoacoaepskatime

bubnnoteka LLOK

77
COeZINHEeHWA raJioreHoB https://m.edsoo.ru/6b3255¢6
78 NabopaTopHble 1 NpoMbILlIeHHbIe CNocobbl Bubnmoteka LOK
NoNly4YeHMA raNoreHos. https://m.edsoo.ru/6971aca4
. Bubnnoteka LOK
79 MNpUMeHeHMEe rafloreHoB U UX COeANHEHN
https://m.edsoo.ru/6971aca4
MpaKkTuyeckas pabota Ne 4. PeweHune
80 3KCMepMMEHTaNbHbIX 33434 Mo Teme bubamorexa LIOK
.\ P B A https://m.edsoo.ru/8b26fecd
[anoreHbl
81 Kucnopoga: nabopatopHble 1 Bubnnoteka LLOK
NMPOMbILL/IEHHbIE CNOCOObI NONYYEHUS. https://m.edsoo.ru/c8abc36a
82 dur3nyeckne 1 XMMMYECKMe CBOMCTBA Bbubnmoteka LOK
Kucnopoga. https://m.edsoo.ru/c8abc36a
Bubnnoteka LLOK
83 O30H.
https://m.edsoo.ru/c8abc36a
84 MpumeHeHWe KUcAopoaa M 030Ha bubamorexa LIOK
P POA https://m.edsoo.ru/c8abc36a
85 OKcuapl n nepokcmabl bubamorexa LIOK
A P A https://m.edso00.ru/5¢8816a0
Bubnnoteka LOK
86 PelweHue 3aa4y pas/iMyHbIX TUMNOB

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



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
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https://m.edsoo.ru/8b26fecd

Cepa: HaxoXKaeHue B Npupose, crnocobbl

Bubanoteka LLOK

87
nosy4YeHus. https://m.edsoo.ru/46afael6
. Bubnnoteka LOK
88 Ddusnyeckne n xMummnyeckme CBOMCTBA Cepbl
https://m.edsoo.ru/46afaecl6
89 CepOBOAODO Bubnmoteka LOK
POBOAOPOA. https://m.edsoo.ru/7¢875999
Bubanoteka LLOK
a0 Cynbodunabl
ynbbua https://m.edso0.ru/7¢875999
91 Kucnopoacoaeprkauwme coegmHeHNA cepbl bubnvorexa LIOK
PoAcoAspHalL A pel. https://m.edsoo.ru/8cfa2548
92 CepHasna KmucnoTa Bubnnoreka LIOK
P https://m.edsoo.ru/8cfa2548
MpaKTuyecKas pabota Ne 5. PeweHune
93 3KcnepmMmeHTabHbIX 3a4a4 no Teme "Cepa Bubnnorexa LIOK
. P N A P https://m.edsoo.ru/0afb05e4
N eé coegnHeHun
94 A30T: HaxoxaeHue B Npupoae, cnocobbl Bubanoteka LLOK
nofayyeHums. https://m.edsoo.ru/badd2255
95 dusmyeckne n xMummnyecKkme CBOMCTBa asoTa Bubnvorexa LIOK
| https://m.edsoo.ru/badd2255
9% AMMMaK bubanoteka LLOK
https://m.edsoo.ru/badd2255
97 Hutpnapl

bubanoteka LLOK



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

https://m.edsoo.ru/badd2255

bubanoteka LLOK

98 Kucnopoacoaeprauime coe e a3oTa.
VCAOPOACOAEPHAINE CORAMHEHA T https://m.edsoo.ru/e2965afe
99 OcobeHHOCTU CBOMCTB a30THOM KNCNOTbI bubnnorexa LIOK
https://m.edsoo.ru/e2965afe
100 MpumeHeHWe a30Ta U ero coegnHeHUmn Bubnnorexa LIOK
P A ' https://m.edso0o.ru/129£5059
Bubanoteka LLOK
101 A30THble yao06peHua
YAOOP https://m.edsoo.ru/129f5059
102 docoop: HaxoKaeHe B Npupoae, cnocobbl Bubnmoteka LLOK
nosyyeHums. https://m.edsoo.ru/9a6b43ec
103 dusmMyeckne n xMmmnyeckme CBOMNCTBa Bubnumoteka LLOK
¢docoopa. https://m.edsoo.ru/9a6b43ec
Bubanoteka LLOK
104 dochuabl
onA https://m.edsoo.ru/9a6b43ec
Bubnnoteka LOK
105 docPhuH
¢ https://m.edsoo.ru/9a6b43ec
bubanoteka LLOK
106 Okc ocdopa.
Kenap! docdop https://m.edsoo.ru/c7a2d429
Bnb OK
107 docdopcoaeprralime KUCAOTbI. nbnnoreka L

https://m.edsoo.ru/c7a2d429



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe

Bubnnoteka LLOK

108 Conn pochopHOIM KNCAOTbI
Pocgop https://m.edsoo.ru/c7a2d429
109 MpumeHeHne docdopa 1 ero coeanHEHUN bubamorexa LIOK
P P a ' https://m.edsoo.ru/a218070a
Bubanoteka LLOK
110 docoopHble yoobpeHus
op yAoSP https://m.edsoo.ru/a218070a
MpaKTuyecKas pabota Ne 6. PeweHune
| Bubnunoteka LLOK
111 9KCNepmMMeHTaibHbIX 3a4a4 no Teme "A30T U
https://m.edsoo.ru/8175ac3f
docdop u ux coeanHenma"
112 Yrnepog: HaxoxKaeHue B npupogae, Bubnnoteka LLOK
aNNoTponHblie mogmbuKauuu. https://m.edsoo.ru/1eb1919¢
113 dusnyeckmne n xXmummnyeckmne cBomcTea Bubnnoteka LOK
yrnepoga, npumMeHeHue https://m.edsoo.ru/1eb19f9¢
114 Okcug yrnepoaa(ll), okena yrnepoaa(lVv) bubamoreka LIOK
Ayrnepoaatll, A YTNEPOA https://m.edsoo.ru/dba58adf
115 YronbHaa KUCA0Ta U eé conun bubamorexa LIOK
https://m.edsoo.ru/dba58adf
116 PeweHune 3a4a4 pasaiyHbIX TUMOB bubamorexa LIOK
AsHP https://m.eds00.ru/6029b609
117 KpeMHuin: HaxoxaeHue B npupoae, Bbubnamoteka LOK
€nocobbl NonyyYeHus https://m.edsoo.ru/143558ab
118

dusnyeckne n xXmummnyeckmne CBOMCTBa

bubanoteka LLOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
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https://m.edsoo.ru/a218070a

KpemHuAa

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

Bubanoteka LLOK

119 Okcunpg kpemuusa(lV
AKP (V) https://m.edsoo.ru/3170e7b1
Bubanoteka LOK
120 KpemHuneBas KMCNOTa, CUAMKATbI
https://m.edsoo.ru/3170e7b1
Bubanoteka LLOK
121 MNpuUMeHeHNE KPEMHUS U ero CoeaNHEHUM https://m.edso0.ru/393cdac0
https://m.edsoo.ru/5823cefb
bubnnoteka LLOK
122 CTekn10, ero nosy4eHune, BUApbl CTeKNA https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
123 PelwweHne 3aanay pasnnyHbIX TUNOB bubamorexa LIOK
Aa4p https://m.edso0.ru/b6241801
124 Cuctematmsauma n o6obueHne 3HaHUM Mo bubanoteka LLOK
Teme "HemeTtannbi" https://m.edsoo.ru/6e864db5
Bubnnoteka LOK
125 KoHTponbHasa paboTta no teme "HemeTtannb!"
P P https://m.edsoo.ru/d0484c¢76
126 AHanns pesynbTaToB KOHTPO/IbHOM pPaboThl, Bubnnoteka LOK
KoppeKuma owmnbokK https://m.edsoo.ru/2b7¢9510
127 MonoxeHne meTtannos B lNepnoanyeckoi Bbubnmoteka LOK
cucTeme XMMUYECKUX 31e MEeHTOB. https://m.eds00.ru/9839¢c16¢
128 Ocob6eHHOCTM CTPOEHUSA SNEKTPOHHbIX

060/104EK aTOMOB META/N/NOB

Bubnnoteka LOK



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
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https://m.edsoo.ru/143558ab

https://m.eds00.ru/9839¢16¢

bubanoteka LLOK

129 Obuwme pMsnyecKkme CBOMCTBA METa/I/IOB.
e ¢ https://m.edsoo.ru/51dac9d3
130 MprMmeHeHWe MeTannoB B BbITY N TEXHUKe bubnnorexa LIOK
P y https://m.edsoo.ru/51dac9d3
Bbubanoteka LOK
131 CnnaBbl MeTaNnNoB.
https://m.edsoo.ru/42b872¢e3
132 Koppo3ua metannos bubnnotexa LIOK
PP https://m.edsoo.ru/42b872e3
133 PeweHwne 3aaay pa3nnyHbIX TUNOB Bubnnorexa LIOK
At P https://m.edsoo.ru/e3de37b6
134 DNEKTPOXUMUYECKUI PAL HaNpPAXKEHU Bbubnnoteka LLOK
MeTannos. https://m.edsoo.ru/94eb377a
Bubnnoteka LLOK
135 O6buwme cnocobbl NONYyYEeHNA METaNN0B
“ y https://m.edsoo.ru/94eb377a
O6uan xapakTepucTUKa metannos IA-
136 rpynnbl MNepuoanyeckoit cuctembl Bubnnorexa LIOK
Py PUOA https://m.edsoo.ru/e12¢26b3
XUMUYECKUX SNEMEHTOB.
HaTpuit n Kannit: nonyyeHue, pusmyeckme u
137 XMMMUYECKMe CBOMCTBa, NpUMEHeHue Bubnvorexa LIOK
/P ) https://m.edsoo.ru/e12¢26b3
NPOCTbIX BELLECTB U UX COEAUHEHNN
138 0O6uwan xapaKkTepuctuka meTtannos lIA-

rpynnsl Mepuoamyeckom cuctembl

Bubanoteka LLOK



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
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XUMUNYECKUX 2NNEMEHTOB.

https://m.edsoo.ru/7¢3e49¢0

MarHuit 1 Kanbuumii: NonyyeHue,
bur3nYeCcKne U XMMmUYecKkune CBOICTBa,

Bubnnoteka LOK

139
NPUMEHEHME NPOCTbIX BELLECTB U UX https://m.edsoo.ru/7¢3e¢49¢0
coeiIMHEeHNN
140 HEcTKOCTb BOAbI M CNOCO6bI €€ ycTpaHeHUs bubanorexa LIOK
A yere https://m.edsoo.ru/c74bfae9
141 ANOMWHUI: NonyveHne, dUsnYeckue n Bbubnnoteka LLOK
XMMMUYECKNE CBONCTBA, MPUMEHEHME https://m.edso0.ru/0e79b266
142 AmdoTepHble CBOMCTBA OKCUAA U bubnamoteka LOK
rMOPOKCMAa aNtOMUHUS. https://m.edsoo.ru/5d12d318
143 MAPOKCOKOMMAEKCHI aNIOMUHUA, UX Bubanoteka LLOK
npumeHeHune https://m.edsoo.ru/5d12d318
144 PeweHune 3a4a4 pasaiyHbIX TUMOB
MpaKTuyecKkas pabota Ne 7. PeweHune
145 3KCNepuMeHTasibHbIX 33434 Mo Teme bubamorexa LIOK
| P A . https://m.edsoo.ru/27a4at43
MeTannbl rnaBHbIX NOArpynn
O6wan xapakTepmncTUKa MeTanoB
146 no6ouHbix noarpynn (b-rpynn) Bbubnnoteka LLOK
Mepropgmyeckom cMCTEMbI XMMMYECKUX https://m.edsoo.ru/610d7431
31eMeHTOB
147

dusnyeckmne n xMmuyeckune cBOMCTBa Xpoma

Bubanoteka LLOK



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/0e79b266
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https://m.edsoo.ru/7c3e49c0

nero COGAMHEHMI?I, X npumeHeHue

https://m.edsoo.ru/9911bef3

Bubanoteka LLOK

148 MapraHe
P 4 https://m.eds00.ru/9911bef3
149 BaxHenlune coeAMHEHUA MapraHLa Bubnmoreka LIOK
A pranta. https://m.edsoo.ru/039d69c8
150 MepmaHraHaTt Kanusa, ero OKUCAUTE IbHblE bubanoteka LLOK
CBOWCTBa https://m.edso00.ru/039d69¢8
151 dusnyeckmne n xXmummnyeckmne cBomcTea Bubanoteka LLOK
»esnesa u ero coeguHeHUN. https://m.edsoo.ru/1b7{8741
152 MonyyeHne n NnpMMmeHeHMe CNNABOB XKese3a Bubnmoreka LIOK
y P https://m.edsoo.ru/1b7{8741
153 dusnyeckne n XuMmnyeckne CBOMCTBa Meau, bubanoteka LLOK
npuMeHeHue https://m.edsoo.ru/2bc0f954
154 CoeguHeHua megm Bubamoreka LIOK
A A https://m.edsoo.ru/2bc0f954
155 dusmMyeckne n xMmmnyeckme CBOMCTBA LMHKa Bubnnoteka LOK
N ero COeANHEHNM, NX MPUMEHEHME. https://m.edsoo.ru/b1{2beal
156 MMAPOKCOKOMNIEKChI LIMHKA bubamoreka LIOK
AP 4 https://m.edsoo.ru/b1f2beal
MpaKTuyecKas pabota Ne 8. PeweHune
Bubnnoteka LOK
157 9KCNepMMeHTa/ibHbIX 33434 Mo Teme

"MeTannbl nob6oYHbIX nogrpynn'

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

158 PeweHwe 3aaa4 pasIMYHbIX TUNOB
ASHP https://m.edsoo.ru/a8b83d83
159 06061eHNE U CUCTEMATU3ALMA U3YYEHHOTO Bubnunoteka LOK
martepuana no teme "MeTannbl" https://m.edsoo.ru/e91£fe975
Bubanoteka LLOK
160 KoHTposibHana paboTa no Teme "MeTannb!"
P P https://m.edsoo.ru/83f63¢ca3
161 AHanns pesynbTaToOB KOHTPO/IbHOM PaboThl, Bubnmoteka LOK
KoppeKuma ownbok https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecnevyeHnm ycTomumBoro
162 a3BUTUA YenoseyecTBa. [loHATME O bubamorexa LIOK
P ' https://m.edso0o.ru/080fe1 0
HAy4YHbIX METO4AaX UCCIeA0BaHNA BELLECTB
Hay4yHble NpMHUMMbLI OpraHu3aymm
163 XMMWYECKOro Npou3BoOACTBa. Bubnunoteka LOK
MpombllieHHble cnocobbl NoyYeHun https://m.edsoo.ru/2e45a44f
Ba)KHEMLIMX BELLECTB
164 XrmnyecKkoe 3arpsasHeHNe OKpyrKatowen Bubnnoteka LLOK
cpeabl M ero nocneacTsma https://m.edsoo.ru/9f11bf51
165 Xumua v 340poBbe HenoBeKa. Bubnnoteka LLOK
JlekapcTBeHHble cpeacTBa https://m.edsoo.ru/a6552721
166 Xvmuma nuwm. Ponb xumnn B obecneyeHmm Bubnmoteka LOK
nuuLeson 6e3onacHoOCTU https://m.edsoo.ru/1f7b5bd2
167

KocmeTnueckne 1 napdromepHble cpeacTsa.

Bubanoteka LLOK



https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/a6552721
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https://m.edsoo.ru/080fe1f0
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bbiTOBaA xnmua

https://m.edsoo.ru/da42d5a9

Xvmua B cTpouTenbcTee. BaxkHenwme

Bubnnoteka LOK

168 CTpOUTE/bHbIE N KOHCTPYKLUMOHHbIE 1
P Py https:/m.edso0.ru/61e69003
MmaTepuanbl
169 Xrmuna B ceNbCKOM X03AICTBE. 1 Bbubnnoteka LOK
OpraHunyeckne U MMHepanbHble ya06peHus https://m.edsoo.ru/fd39587d
170 CuctemaTtumsaums u o6obuieHne 3HaHU No 1 Bubanoteka LLOK
Teme https://m.edso00.ru/db979¢70
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 170



https://m.edsoo.ru/db979c70
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NMPOBEPAEMBIE HA EI3 MO XMMUWN TPEBOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kopg,
npoBepsAemoro
TpeboBaHUsA

Mposepsaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTesibHOM NporpaMmmbl cpeaHero obuiero obpasoBaHus

BnageHue CUCTEMOMN XMMUYECKNX 3HaHMl71, KOTOpaA BKAKOYaAET:

11

OCHOBOMO/IaratoLLmMe NOHATUA (XMMUYECKUIN SNEMEHT, aTOM, M30TOMbI,
3NEKTPOHHAA 060/104Ka aTOMa, S-, P-, d-3/1EKTPOHHbIE OPOUTANM AaTOMOB,
OCHOBHOE 1 BO3OYKAEHHOE COCTOSAAHME aTOMa, MOH, MOIEKY 1A, BaZIEHTHOCTb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCAEHUA, XMMUYECKAA CBA3b (O- U TT-CBA3b,
KpaTHble cBA3K), rMbpuansaLma aToMHbIX opbutaneil, KpucTaaanyeckan peléTka,
MOJ1b, MONIAPHAA MACCa, MONAPHbLIA 06BbEM, MONAPHAA KOHLEHTPALLMA, PacTBOPbI
(MCTUHHbIE, AUCNEPCHbIE CUCTEMbI), KPUCTANNOMMAPATLI, YIIEPOAHbIN CKeNeT,
bYHKUMOHaAbHAA rpynna, paanKkan, M3oMepbl, CTPYKTYpHaa dopmyna, nsomepus
(cTpyKTypHas, reomeTpmyeckan (Luc-, TpaHCM3oMepUA), FOMONOTUYECKUIA PAL,
rOMOJI0TW, YINEBOA0POAbI, KNCIOPOA- M a30TCOAEPKALME COEANHEHMA,
6M0IOTMYECKM aKTUBHbIE BELLLECTBA (Yr/1eBOAbI, *KUpbl, 6eKK), MOHOMEp,
NosIMMep, CTPYKTYPHOE 3BEHO, BbICOKOMONEKYNAPHbIE COEANHEHWUA, KPEKUHT,
PUPOPMUHT, TUMbI XMMUYECKUX PEAKLUNIN (OKUCUTENBHO-BOCCTAHOBUTE/bHbIE,
9K30- U 3HAOTEPMUYECKUE, PEaKLUN MOHHOFO 0BMeHa, FOMO- U FreTepOreHHble,
obpaTmble U HeobpaTUMbIE), PAaCTBOP, 3/IEKTPONTbI, HEINIEKTPOAUTDI,
3/1eKTPOIUTUYECKAA AMUCCOLMALMA, CTEMEHb ANCCOLMALUMN, OKUCAUTEND,
BOCCTAHOBUTE/b, 31EKTPOJIN3, CKOPOCTb XMMUYECKOMN PEAKLUUN, XUMUYECKOE
paBHoBecue)

1.2

TEOPMM U 3aKOHbI (TEOPUA XMMUYECKOTO CTPOEHUA OpraHnYecknx seltects A.M.
ByTnepoBa, TeOpUA 3NEKTPOIUTUYECKONW AMccoumnanmm, MNeprmoanyeckmii 3aKoH
O.N. MeHaeneeBa, 3aKOH COXpaHEHMA MaccCbl), 3aKOHOMEPHOCTU, CUMBOINYECKUIA
A3bIK XMMUM, MUPOBO33PEHYECKME 3HAHMA, SIeXalline B OCHOBE MOHUMaHMA
NPUYNUHHOCTU U CUCTEMHOCTU XMMMUYECKUX ABNEHUIA, COBPEMEHHbIE
npeacTaBAeHNA O CTPOEHMUM BeLLLecTBa Ha aTOMHOM, MOJIEKYNSPHOM U
HaAMONEKYNAPHOM YPOBHSAX

13

npeacrtaBaeHnA o0 MexaHM3MaX XMMUYEeCKnX peaKLI,VIl\/‘I, TepMoaANHaAMUNYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTAX NX NPOTEKAHUA, O XMMNYECKOM paBHOBECUU,
ANCNEPCHbIX CUCTEMAX

1.4

daKToNorMyecKkme cBeleHNA 0 CBOMCTBAX, COCTaBe, NOJyYeHMM U Be3onacHOM
NCNO/Ib30BaHMM BaXKHENLLMX HEOPraHUYECKUX N OPraHNUYECKMX BELLLECTB B ObITy U
NpaKTUYeCKoM AeATeNIbHOCTU YeNoBeKa

1.5

06LLI,Me Hay4Hbl€ NPpUHUUNBbI XMMNYECKOIo Npon3BoacCcTBa (Ha npumepe




NPOM3BOACTBA CEPHOM KMCNOTbl, aMMUaKa, MeTaHo/1a, NepepaboTku HepTK)

ChopMMPOBAHHOCTb YMEHWIA BbIABAATD:

2.1

XapaKTepHble NPU3HAKU U B3aMMOCBSA3b U3YYEHHbIX MOHATUINA, MPUMEHATb
COOTBETCTBYHOLLME MNOHATMA NPU ONMMUCAHNUU CTPOEHUA U CBOMCTB HEOPraHMYECKUX
M OpraHMYEeCKMUX BELLECTB U UX NPeBpaLLeHNit

2.2

B3aMMOCBA3b XMMNYECKUX 3HAHWUI C MOHATUAMM U npeacraBneHnAMn Apyrux
npegmeTos gnA 60n1ee 0CO3HAHHOIO MOHMMaHUA U 06BACHEHUA CyWwHOCTH
MaTepPnanbHOro egMHCTBa MMpa

ChopMMPOBAHHOCTb YMEHMA UCNONb30BaTb:

3.1

HAaMMEHOBaHMA XMMUYECKNX COeANHEHNIN MeXAYHAaPOAHOro Coto3a
TEOpPEeTUYECKON N NPUKAAZHON XMMUN N TPMBMAIbHbIE HAa3BaHMA BELLECTB,
OTHOCALLMXCA K U3YYEHHbIM KN1acCamM OPraHUYecKMX U HeOpPraHMYeCKnX
coeMHEeHUN

3.2

XMMWYECKYIO CUMBOJIMKY A/1A COCTaBAeHMA GOPMY HEOPraHUYECKMX BELLECTB,
MOJIEKYNISIPHBIX U CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHBIX U CKENETHbIX)
bopMyN OpraHNUYECKMX BeLLLeCTB

ChopMMPOBaAHHOCTb YMEHUA KnaccuduLmMpoBaTh:

4.1

HeopraHn4yeckme BewectBa, CaMOCTOATE/IbHO BbI6MpaTb OCHOBAHUWA U KpUTEPUN
AanAa KI'IaCCVId)MKaLI,VIM n3ydyaembIX XMMUNYECKUX 0b6beKToB

4.2

opraHn4yeckue sellecrtsa, CaMoCTOoATE/IbHO BbI6MpaTb OCHOBaAHWA U KpUTeEPUN ONA
KﬂaCCMd)VIKaLI,VIVI n3ydyaemblX XMMUYECKUX 06bekToB

4.3

MO Pas/NIMYHbIM NPU3HAKaM (YMCAY M COCTaBy pPearnpytolmx BELWeCTB, TeNJ10BOMYy
apPeKTY peakumm, USMeHEHUIO CTeNeHen OKUCNEHUA 31eMeHTOB, 06pPaTMMOCTH
peaKumu, y4acTuio KaTaamsaTtopa)

ChopMMpPOBAHHOCTb YMEHUA XapaKTepmn3oBaTb 3/1EKTPOHHOE CTPOeHMe aToMOB (B
OCHOBHOM M BO36YKAEHHOM COCTOAHUM) U MIOHOB XMMUYECKUX 3/1eMeHToB 1 — 4
nepuoaos Nepunoaundeckoi cuctembl .M. MeHaeneesa u Ux BafieHTHble
BO3MOXHOCTU, UCNO/b3YA MOHATUA S-, P-, d-31E€KTPOHHbIE opbuTanu,
HepreTn4yeckme ypoBHu

ChopMMNPOBaHHOCTb YMEHUA 0BBbACHATL 3aKOHOMEPHOCTM N3MEHEHMA CBOUCTB
XMMUYECKNX 31eMEHTOB 1 06pasyemMbiX UMW coeaUHEHWNI No Nepnogam u
rpynnam

ChopMMpPOBAHHOCTb YMEHMUSA COCTABAATb YPABHEHUSA XMMUYECKUX PEAKLNIA U
pacKpbIBaTb X CYLLHOCTb:




OKUNC/INTENIbHO-BOCCTAHOBUTE/IbHbIX peaKLl,I/IVI nocpeacTtsom CoOCtaBieHUA

7.1
3NEKTPOHHOro 6anaHca 3TUX peakLmi
YPaBHEHMA peaKkLM PasINYHbIX TUNOB; NOJIHbIE U COKPALLEHHbIE ypaBHEHUA

7.2 peaKkLunin MOHHOro obMeHa, yUnTbIBasA YCN0BUA, MPU KOTOPbIX 3TU peakumn nayt
[0 KOHUa

23 peaKkLunint rmgponunsa, peakumin KomnaekcoobpasoBaHus (Ha Nnpumepe

' rMOPOKCOKOMMNEKCOB LIMHKA U aIOMUHUSA)

8 ChopmMpoBaHHOCTb YMEHWA NOATBEPKAATD:

Ha KOHKPETHbIX MPMMEPaX XapaKTep 3aBUCMMOCTM PEAKLMOHHON CNOCOBHOCTH

8.1 OpPraHMYecKUX coeauUHEHUN OT KPAaTHOCTU M TUMA KOBANIEHTHOW CBA3M (O- U TI-

' CBA3M), B3AMMHOTO BAIUAHUA aTOMOB M FPynmn aTOMOB B MOJIEKYNAX, @ TaKXKe OT
0COB6EHHOCTEeM peanunsaumm pasanyHbiX MEXaHU3MOB MPOTEKAHWA pPeakLmit

g9 XapaKTepHble XMMUYECKMEe CBOMCTBA BELLLECTB COOTBETCTBYIOLLMMU

’ 3KCMepUMEHTAMM M 3aNUCAMM YPABHEHUIM XMMUYECKUX peaKkLmnit
ChopmMpoBaHHOCTb YMEHMA XapaKTepM30BaTb COCTaB M BaXKHEWLLME CBOICTBA
BeLLEecTs, MPMHAANEXKALMX K ONpeselEHHbIM KaccamM M rpynnam coeguHeHUN

9 (npocTble BewecTBa, OKCUAbI, TMAPOKCUAbI, CONU; YIIeBOAOPOAbI, NPOCTbIE
adupbl, cNMpTbl, GeHOoNbI, aNbAernabl, KETOHbI, KAPOOHOBbLIE KMCAOTbI, C/IOXKHbIE
3dupbI, KUPbI, YrNeBoAbl, AMUHbI, AMUHOKUCAOTbI, 6enKK)

10 ChopmmMpoBaHHOCTb YMEHWA NPOBOANTb PACYETbI MO XMMUYECKMM popMynam m
YPaBHEHMAM XMMUYECKUX PEAKLMIA C NCMOIb30BAHNEM PU3NUYECKUX BETUUUNH:
maccbl (06béma, KoNMYecTBa BeL,ecTBa) NPOAYKTA peakLumm, eciv o4HO U3

10.1 NCXO4HbIX BELLECTB AaHO B BUAE PacTBOpa C onpenenéHHoON MaccoBoi gonen
pPacTBOPEHHOrO BeLLLECTBA UM JAHO B U3ObITKE (MMeeT npumech)

10.2 MaccoBOW UM 06 BEMHOM 40U, BbIXOAA NPOAYKTa peakumu

10.3 TennoBoro a¢pdeKTa peakuui

10.4 O0O6BbEMHbIX OTHOLLIEHWI Fra30B

10.5 Mo HaXoXAEeHMIO XMMMYECKON GOpPMY/ibl BELLECTBA
BnageHue cuctemMoi 3HaHWIA 0 MeTOLAX HayYHOTrO NO3HAHWUA ABNEHUIN NPUPOAbI,
NCNO/Ib3yeMbIX B €CTECTBEHHbIX HayKaX U YMEHWEe NPUMEHATb 3TN 3HAHUA NpK

11 3KCNepUMEHTAIbHOM UCCNe0BaHMUM BELLECTB U 4151 0OBACHEHUA XMMUYECKNX

ABNEHUIN, UMEIOLMX MECTO B MPUPOAE, NPAKTUYECKON AeATENbHOCTU YE/I0BEKA U
B MOBCEAHEBHOM XMU3HU




12

ChdopmmMpoBaHHOCTb YMEHUS MPUMEHATb (MCNO/b30BaTb) 3HAaHMA O COCTaBe U
CBOWCTBaX BELLECTB /1A 3KCNEPUMEHTaIbHOM NPOBEPKU TMMNOTE3 OTHOCUTENIbHO
3aKOHOMEPHOCTEN MPOTEKAHUSA XMMUUYECKUX PEAKLNIM U NPOrHO3UPOBaHUSA
BO3MOXHOCTEM NUX OCYLLECTB/IEHMA; CUCTEMHbIE XMMUYECKME 3HAHMA ANs
06BACHEHWA U MPOrHO3UPOBAHUSA ABNEHUIN, UMEIOLUX eCTECTBEHHOHAYUYHYIO
npupoay; Aas NPUHATUA TPaMOTHbIX PeleHuii npobaem B CUTyaUmaX, CBA3AHHbIX
C Xumuen

13

ChopMMPOBaAHHOCTb YMEHMA NIAaHNPOBATb U NPOBOANTL XMMUYECKUIA
3KCNEePUMEHT (NoaydYeHme M U3yyeHne CBOMNCTB HEOPraHNYECKUX U OPraHUYeCcKmX
BELLECTB, KAYECTBEHHbIE PeaKLUN YIIeBOA0POA0B PA3/IMUYHBIX KNAacCoB U
KMCNOPOACOAEPHKALLMX OPraHUYECKMX BELLLECTB, PeLleHNe IKCNePUMEHTaIbHbIX
33434 No Pacrno3HaBaHWMI0 HEOPraHNYECKMX M OPraHMYECKMX BELLLECTB) C
cobntogeHvem npasua 6esonacHoro obpalleHus C BEWECTBaMM U 1abopaTopHbIM
obopyaoBaHnem; GopMyIMpoBaTh LM UCCAef0BaHMA; NPeaCcTaBAATb B
pasnuuyHoi dopme pesybTaTbl SKCMEPUMEHTA, aHaIM3NPOBATb N OLEHMBATL UX
[OCTOBEPHOCTb

14

ChopmMpoBaHHOCTb YMEHMS OCYLLLECTBAATL LLe/IeHanpaB/eHHbIN NOUCK
XMMMUYECKON MHPOPMALIUM B Pa3INYHbIX UCTOYHMKAX (HayyHaA U yuebHO-Hay4Hasn
NnTepaTypa, CpeacTBa MaccoBoi MHopmaLmm, ceTb HTEpHET n apyrue),
KPUTUYECKM aHaNN3NPOBaTb XMMUUYECKYIO MHbOpMaUuto, nepepabaTbiBaTb €€ u
MCNo/b30BaTb B COOTBETCTBMM C MOCTaBAEHHOW y4ebHOM 3aaaveit

15

ChopMMpPOBAHHOCTb YMEHMA NPOrHO3MPOBaTh, aHaM3MPOBaTbh N OLLEHUBATb
MHGOPMALMIO C NO3MLLMIN 3KONOTMYECKo 6e30NacHOCTM NOCAeaCcTBUM BbITOBOM U
NpPou3BOACTBEHHON AeATeNbHOCTM YeoBeKa, CBA3aHHOW ¢ nepepaboTKoi
BeLW,ecTs; cpoOpMMPOBAHHOCTb YMEHMI OCO3HABATb ONAaCHOCTb BO3AENCTBUSA Ha
YUBble OpraHM3Mbl onpeaenéHHbIX BeLWeCcTs, MOHMMasA CMbIC/ MOKa3aTens
npeaenbHON AOMYCTUMOM KOHLEHTPALMKM, U NOACHATL Ha NpUMepax crnocobbl
YMEHbLIEHWNA U NPeAoTBPaLLEHNA UX BPEeAHOro BO34eNCTBMA Ha OpraHM3m
yesoBeka




MEPEYEHb 9/IEMEHTOB COAEPHKAHUA, MPOBEPAEMbIX HA EM3 MO XUMUN

Kog

MpoBepsieMblit 31EMEHT COAEPKaAHUA

TeopeTnyeckne oCHOBbI XMMNU

11

CtpoeHue Bewectsa. CoBpemeHHana moaenb CTpoeHnA atoma. PacnpegeneHne
3/IEKTPOHOB MO SHEPreTUYECKUM YPOBHAM. KnaccudumKkauma XMMMUUYECKUX SN1EMEHTOB.
OcobeHHOCTU CTPOEHNS SIHEPTETUYECKMX YPOBHEN aTOMOB (s-, p-, d-an1emeHTOoB).
OcHOBHOE 1 BO3DYXKAEHHOE COCTOAHMA aTOMOB. INEKTPOHHAA KOHPUTypaLumsa aToma.
BaneHTHble 3N1eKTPOHbI

1.2

Mepuogmnyeckasa cuctema xummn4deckmx anementos [.1. MeHgeneesa. Pusmyeckni
cmbicn Mepuoaunyeckoro 3akoHa .M. MeHgeneesa. lNpUUMHbI U 3aKOHOMEPHOCTU
N3MEHeHUA CBOMCTB 31EMEHTOB U UX COeMHEHWNI MO Nepruoaam U rpynnam.
3aKOHOMEpPHOCTU B U3MEHEHUMN CBOMCTB NMPOCTbIX BELLECTB, BOAOPOAHbIX COeAUHEHWN,
BbICLLIMX OKCUA0B U TMAPOKCUA0B

1.3

BaneHTHOCTb. dneKkTpooTpuuaTesibHOCTb. CTeneHb OKNUCNeHnA

1.4

Buabl XMMUYECKOM cBA3K (KOBaNeHTHas, MOHHanA, MeTanndyeckas, BOAOPOAHasA) 1
MexaHM3Mbl eé 06pa3oBaHus. MexMmonekynsapHble B3aumogencreus. Bewecrea
MO/IEKYNIAIPHOTO U HEMONEKYNSPHOTO CTPOEHUA. TUMbI KPUCTANTUYECKUX PELLIETOK.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMa KPUCTAIZIMYECKOW PELETKK

1.5

XvmmdecKas peakums. Knaccudumkauma XMMMYECKUX peakLmMii B HEOPraHNUYeCcKoM U
OpraHMYecKoi XMMMK. 3aKOH COXPaHEHMA MacCbl BELLECTB

1.6

CKOPOCTb peaKkLmm, eé 3aBUCMMOCTb OT Pas/IMYHbIX paKTOPOB

1.7

Tennosble apPeKTbl XMMUUECKUX peaKkLmii. TepMOXMMUYECKNE YPAaBHEHUS

1.8

ObpaTnmble peakumn. Xummnyeckoe paBHosecue. PakTopbl, BAUAIOWME Ha COCTOAHUE
Xummnyeckoro pasHosecusa. MpuHumn fle WWaTtenbe

1.9

dneKTponanTudeckas gmuccoumnauma. CunbHble 1 cnabble anekTpoaunTbl. Cpeaa BOAHbIX
PacTBOPOB BELLECTB: KUCAasA, HEWTPasibHas, WwenodyHasa. CTeneHb anccoumaumm.
Peakuun noHHoro obmeHa

1.10

fmaponns coneit. MoHHoe npounsseaeHue Bogbl. BogopoaHblit nokasatens (pH)
pacTsopa

1.11

Cnocobbl BbiparKeHUA KOHLEHTPaL MM PacTBOPOB: MaccoBas 405 PAaCTBOPEHHOTO
BELLEeCTBa, MOMAPHAA KOHLEHTPauma. HacblWweHHble U HeHacbILWeHHble PacTBOopPbI,
pacTBopMmocCTb. KpucTannormaparbl




OKMCAnUTEeNbHO-BOCCTaHOBUTENbHbIE peakuunun. [loBeaeHWe BeLLeCTB B cpeax C pasHbiM

1.12
3HayeHuem pH. MeTogbl 3/1eKTpOHHOro 6anaHca
1.13 INEeKTPoIN3 PacTBOPOB M PaCcn/IaBOB COJel
2 OCHOBbI HEOPraHUYECKOoM XMMUK
21 Knaccudumkauma HeopraHMYeCcKUx coegmHeHnin. HomeHKnaTypa HeopraHM4yeckmx
' BellecTB
XMMMUECKME CBOWCTBA BaXKHEMLINX MEeTaNNoB (HaTPUIA, Kanin, KanbLnn, MarHuin,
2.2 aNlOMUHWNI, LIMHK, XPOM, Kesie30, meab) 1 Ux coeamHeHuin. Oblume cnocobbl nonyyeHmn
MeTaNnoB
XMMMYECKME CBOWCTBA BaXKHEMLWNX HEMETANNO0B (ranoreHos, cepbl, a3oTa, dpocdopa,
2.3 yrieposa v KpemHua) U nx coeanHeHnn (OKCMA0B, KUCIOPOACOAEPHKALLMX KACNOT,
BOZ0POAHbIX COeANHEHNI)
Y leHeTUYecKan cBsA3b HEOPraHMYECKUX BELLECTB, MPUHAANEKALMX K PA3/INYHbBIM
' Knaccam
5t Hi#Par## neHTMdMKALMA HEOPraHMYECKUX coeaMHEHNN. KayecTBEHHbIe peakLmn Ha
' HeopraHMYyecKMe BELW,ECTBa U MOHbI
3 OCHOBbI OpraHMYeCKON XMMUK
OCHOBHble MOJIOKEHUA TEOPUMU XMMUYECKOTO CTPOEHMA OPraHUYECKUX CoeaUHEHWUI
A.M. ByTnhepoBa. YrnepogHblil CKenleT opraHn4eckoit mosieKkynbl. KpaTHOCTb
3.1 XMMMYECKOW CBA3U. S- U P-CBA3U. SP3-, Sp2-, sp-rMbpungmsaumnm opbutanen atTomos
yrnepoga. 3aBUCMMOCTb CBOMCTB BELLLECTB OT XMMNYECKOTO CTPOEHMA MOJIEKY.
fomonoru. Ffomonornyeckunii pag. Nsomepua n nsomepsi
3.2 MoHATne 0 dyHKUMOHaNbHOM rpynne. OpueHTaunoHHble 3¢ dEKTbI 3amecTUTenen
MpeacraBneHne o KnaccuduKaumm opraHMYeckmnx BeLects. HomeHknaTypa
3.3 OpraHUYecKMx cCoeguHeHu (cuctemaTmyeckas) U TpuBManbHble Ha3BaHUA BaXKHENLLMX
npeacTaBuMTeNEN KNacCoB OPraHNYEeCKUX BELLECTB
34 CBob60AHOpPaANKaNbHbBIN M MOHHbIA MeXaHU3Mbl peakuunm. NMoHaTue o Hykneodune n
' anektpodune. NMpasmno MapkoBHMKOBa. [paBuio 3aiuesa
AnKaHbl. XMMMYECKMEe CBOMCTBA a/IKaHOB: raJloreHUPoOBaHue, AernapupoBaHue,
ac TepMUYecKoe pasnorKeHUe, KPEKUHT, UI30OMepU3aLLusa, ropeHune. NMonyvyeHne anKkaHoB.
' LimknoankaHol. CneundunKa cBOMCTB LIMKA0A/IKAHOB C Ma/ibiM Pa3sMepoM LIMKAA.
Peakuuun npucoegmMHeEHUA N PaSNKAIbHOTO 3aMeLL.eHUsA
3.6 ANKeHbl. XMMMYEeCKMe CBOICTBA: peakumm npucoeamHeHma (ranoreHMpoBaHue,




rmagpupoBaHne, ’MAporasoreHMpoBaHMe, rMapaTauma), ropeHns, OKUCIEHUs 1
nonvmepmsaumn. NMpomblneHHble U NabopaTopHble cnocobbl NOAYYEHMA AIKEHOB

3.7

ANKagueHbl. XMMUYecKme CBOMCTBA a/IkagMeHOoB: PeaKkLMm NpucoemHeHus
(rmapupoBaHune, ranoreHMpoBaHue), ropeHna 1 Nnoanmepusaumm. MonydeHve
anKagueHos

3.8

ANKUHbI. XMMUYECKMe CBOMCTBA: peaKLUn NpUcoeMHeHns (ranoreHnpoBaHune,
rmapupoBaHune, rmapaTaymsa, rmaporanoreHMpPoBaHMe) Kak cnocob nonyyeHmn
NoAMMEpPOB U APYr1X NONe3HbIX NPOAYKTOB. Peakuum 3amelleHus. FopeHue aLetTmneHa
KaK MCTOYHMK BbICOKOTEMMEPATYPHOTO NAAMEHM 15 CBAPKM U PE3KU MEeTansoB.
MpumeHeHWe aueTueHa

3.9

ApeHbl. XMMMUYecKune cBoiicTBa 6eH301a: peakunmn 31eKTPOOUAbHOIO 3aMeLLLEeHNS,
npucoeamHeHus (rMapupoBaHune, ranoreHMpoBaHue). Peakumsa ropeHns. OcobeHHoCTH
XMMMUYECKNX CBOWCTB ToAyoa. MonyyeHne 6eH30M1a. OCOBEHHOCTU XMMUYECKMX CBOMCTB
ctupona. MNonnumepwmsauma ctmpona. Cnocobbl NoayYeHUa U NPUMeEHeHMe
apoMaTUYECKUX Yr1eBOA0POA0B

3.10

CnupTbl. MNpepenbHble 04HOATOMHbIE CNMPTbI. XMMUYECKMEe CBOMCTBA: B3aMMoAeNcTBue
C HaTpMeMm KaK cnocob ycTaHOBAEHUA HAaANYUA TMAPOKCOTPYnnbl, C
rajloreHoBOAOPOAAaMM KaK cnocob nosiydeHmsa pacTBOPUTENEN, BHYTPU- U
MeXMOoNeKyNapHaa aernapatauma. Peakuna ropeHuma. MonyyeHme sTaHoNa: peakumsa
6pPOXKEHMA TNIOKO3bI, TMAPATALUA STUNEHA. DTUNEHTIUKOb U FIULEPUH KaK
npeacraBuTeNn npeaesbHbIX MHOFOAaTOMHbIX CMUMPTOB

3.11

deHon. Xumuueckune caoictea deHona (peakuumn ¢ HaTpuem, rmapoKCMA0M HaTpus,
6pomom). MNonyueHune peHona

3.12

Anbaernpl. XMMUYecKmne CBOMCTBA NpeaesibHbIX afbAerMaos: rmapupoBaHue;
KauyecTBEHHbIE peakuum Ha KapboHUAbHYIO rpynny (peakumns «cepebpsaHoro 3epkana,
B3aMmoaencTeme c ruapokcmaom meaum (I1). NonyyeHne npeaenbHbIX anbaervaos:
OKMCAeHMe CNUPTOB, rmapaTaLma aLeTmaeHa. ALLeTOH KaK npeacTaBuTe/ib KETOHOB.
OcobeHHOCTU peakLMN OKUCEHMA aLeTOHa

3.13

KapboHoBble KUCNOTbI. XMMUYECKME CBOMCTBA Npese/ibHbIX 04HOOCHOBHbIX
KapboHOBbIX KNCAOT. OCOBEHHOCTU XMMMYECKNX CBOMCTB MYyPaBbMHOM KMCAOTbI.
MonyyeHue npeaenbHblX OAHOOCHOBHbIX KAPHOHOBbLIX KUCAOT: OKUCAEHME a/IKaHOB,
a/IKeHOB, MePBMYHbIX CNIUPTOB, aNbAerMaoB. Boiclume npeaenbHble U HenpeaeibHble
KapboHOBbIE KMCOTbI

3.14

CnoxkHble 3¢upbl 1 KMpbl. Cnocobbl Noay4eHUs CNoXHbIX 3¢mpos. Ob6paTUMOCTb
peakuuu atepuduKaumu. NMpumeHeHMe CNoKHbIX 3GMPOB B NULLEBOM 1 NapdomepHOoi
MPOMBbILLIEHHOCTU. MMPbl KaK CNOMXKHble 3GMpPbl INLEPUHA M BbICLIMX KapOOHOBbIX
KMCNOT. XMMMUYECKME CBOMCTBA XKUPOB: TMAPUPOBaHUE, OKMCAeHMe. TMApoauns, unm
OMbINIEHNE, KMPOB KaK CNocob NpoMbILWAEHHOro NOAYYEHNA CONei BbICLLNX




KapbOHOBbIX KNCAOT. MblNad Kak CO/M BbICLIMX KapOOHOBbLIX KUCNOT

3.15

XMMMUEeCKMe CBOMCTBA FHOKO3bl: PeaKLMn C y4acTUeM CMMPTOBLIX U anbaerMaHomn rpynn
N MONIOYHOKKUCI0e BpoxeHue. MpUmeHeHMe rNoKOo3bl, e€ 3HaYeHue B
XU3HeAeATeNbHOCTM opraHM3ama. [lucaxapmuapl: caxaposa, Ma/ibTosa.
BoccTaHaB/MBaloWMeE U HEBOCCTAHaBAUBAOLWME Ancaxapuabl. TlMapoans amcaxapuaos.
Monucaxapuapl: Kpaxman, rnkoreH. CTpoeHne MakpoMOAEeKyN Kpaxmana, rMKoreHa u
uennono3bl. Pusnyeckmne cBOMCTBA Kpaxmasa 1 Lenao103bl. XMMUYECcKne CBOMCTBa
Kpaxmana: rmaposins, KayecTBeHHasa peakumsa ¢ MoAom. XMMUYecKue cBoOMCTBa
LeNN03bl: TMAPOAU3, NoaydeHne 3Gpupos Lenno103bl. MoHATUE 06 UCKYCCTBEHHbIX
BOJIOKHaxX (BUCKO3a, aLleTaTHbIN LLENK)

3.16

AMMUHbI. AMUHbI KaK OpraHMYecKMe OCHOBAHUA: peaKkuum c BOAO0M, KUCA0TaMK, peakumsa
ropeHus. AHWINH KaK NpeacTaBuTe/lb apoMaTUYECKMX aMUHOB. XMMMYECKUE CBOMCTBA
aHWAWHA: B3aUMOAENCTBUE C KUCNOoTaMK, BpomHOM BOAOM, OKMCaeHue. MonydeHune
aMMHOB anKMUIMPOBAHNEM aMMMUAKa U BOCCTAHOBNEHMEM HUTPOMPOU3BOAHbIX
yrn1eBsogoposoB

3.17

AMWHOKUCNOTbI M 6ENKN. AMUHOKMCNOTBI Kak ambOTePHbIe OpraHUYecKkmne coeguHeHus.
OCHOBHble aMWUHOKKUCNOTbI, 06pasytowmne 6enKku. Xummyeckme cBOnCcTBa 6enKoB:
rMAPOAN3, AeHATYpaLWsA, KayecTBeHHbIe (LLBETHbIE) peakunn Ha 6enku

3.18

CTpoeHue 1 CTPYKTypa NosiMmepoB. 3aBUCUMOCTb CBOMCTB MOIMMEPOB OT CTPOEHUSA
Mosiekyn. OCHOBHble CNocobbl NOAYYEHNA BbICOKOMOIEKYNAPHbIX COeANHEHMIA:
peakuuun NnoaAMMepmrsaumm u NnoanmkoHaeHcaumm. Knaccudukauma BONOKOH

3.19

Mp,eHdewmau,vm OopraHn4yecKkunx COELI,VIHGHVI“. PelweHune akcnepmMmeHTanbHbIX 33434 Ha
Pacno3HaBaHMe OpPraHN4YeCKkunx sellecTs

3.20

[eHeTn4yecKan cBA3b meXay KnacCamun opraHnM4YecKkux COEAMHEHMﬁ

XMUA N }Kn3Hb

4.1

Xvmuns B noBcegHEBHOM KN3HU. MpaBuaa 6e3onacHoi paboTbl C eAKUMKN, TOPHOUUMU U
TOKCMYHbIMM BELLLECTBAMM, CPEACTBaMMN BbITOBOM XMMUM

4.2

Xumua v 3g0poBbe. Xumusa B MegmumHe. XUMUA U CEIbCKOE X03AUCTBO. XMMMA B
NPOMbILW/IEHHOCTU. XMMUS U SHEPTreTUKA: NPUPOAHbINA U NONYTHbIA HeGTAHOM rasbl, UX
COCTaB ¥ UCMosib3oBaHue. CocTaB HedTU U e€ nepepaboTKa (MPUPOLHbIE NCTOUHMKM
yrneBoAopoAoB)

4.3

XUmMua 1 akonorns. Xmmuyeckoe 3arpasHeHMe OKpYKatoLWwen cpeapbl U ero NocieacTems.
OxpaHa ruapocdepbl, No4YBbl, aTmocdepsbl, Gopbl U hayHbl OT XMMUYECKOTO
3arpAsHeHus. Mpobnema oTx040B M NOOOYHBIX MPOAYKTOB. ANbTEepPHATUBHbIE
WUCTOYHUKM 3HEPTUMU




