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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 MeXNpeaMETHbIX CBA3AX C y4ebHbIMU NpeameTamu.

Mpu n3yyeHUn yyebHoro npegmeTa «XMMmA» Ha yrnyb1EHHOM YPOBHE TaKKe, Kak Ha YPOBHE OCHOBHOIO
n cpeaHero obluero obpasosaHus (Ha 6a3o0BOM YypPOBHE), 3aaa4eit NepBOCTENEHHOW 3HAYMMOCTH
AsnaeTca GopMUpPoOBaHME OCHOB HAYKU XMMUU KaK 06/1acTU COBPEMEHHOMO eCTeCTBO3HaHMS,
NpPaKTUYeCKOM AeATENIbHOCTU YENOBEKA M OAHOTO M3 KOMMOHEHTOB MMPOBOM KyAbTypbl. PeleHne 3Toi
334341 Ha yrny6n1EHHOM YPOBHE U3YYeHUs NpeaMeTa nNpeanosiaraeT peanmsaumto Takmx Leem, Kak:

e  (dopmMpoBaHME NpeacTaBAEHMIA: O MaTePUAZIbHOM e4MHCTBE MUPA, 3aKOHOMEPHOCTAX U
NO3HaBaeMOCTM ABJAEHMI MPUPOAbI, O MECTE XMMUM B CUCTEME ECTECTBEHHbIX HayK M eé
BeAyLel ponun B obecneyeHnn ycToMunBOro pasBnTUA YeI0BEYECTBA: B peLleHun npobiem
9KO/IOTMYECKOM, IHEPreTUYECKON M NULLEBOM 6e30NacHOCTH, B Pa3BUTUN MeSULMHBI,
CO34aHMM HOBbIX MaTePMaNoB, HOBbIX UCTOYHUKOB 3Hepruu, B obecneveHmm paumoHanbHoro
NpMpPOAON0Ab30BaHUA, B GOPMUPOBAHUN MUPOBO33PEHUA U O6LLEIN KynbTypbl YeNoBeKa, a
TaK¥Ke 3K0N0rMyeckn 060CHOBAHHOIO OTHOLLEHMA K CBOEMY 340P0BbI0 U NPUPOAHON Cpeae;

®  OCBOEHWE CUCTEMbI 3HAHWIA, IEXKALLUX B OCHOBE XMMMUYECKOM COCTaB/IAIOLLLEN eCTECTBEHHO-
Hay4yHOM KapTUHbI MMUpPa: GYHAAMEHTANbHbIX MOHATUIA, 3aKOHOB 1 TEOPUI XUMUN,
COBPEMEeHHbIX NPeACTaB/eHNA O CTPOEHMM BELLLECTBA Ha Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MONEKYNAPHOM, HAAMONEKYNAPHOM, O TEPMOLUHAMUYECKMX U KUHETUYECKUX
3aKOHOMEPHOCTAX NPOTEKAHUA XMMMUYECKUX PeaKLMi, 0 XMMUYECKOM PaBHOBECUM, PAacTBOPaX
N ANUCNEPCHbIX cUCTeMax, 06 06LMX HayUHbIX MPUHLMMIAX XMMUYECKOro NPOU3BOACTBA;

e ¢dopmunpoBaHmMe y 0byyatoLmMxca 0CO3HAHHOTO MOHNUMaHMA BOCTPeH6OBAHHOCTU CUCTEMHbIX
XUMUYECKUX 3HAHWUI 419 0OBACHEHMA KAOYEBBIX MAEN N NPobaeM COBPEMEHHON XUMWUK, ANA
06BbACHEHWS U MPOrHO3UPOBAHUSA ABJEHUIN, UMEIOLLNX eCTECTBEHHO-HAYYHYIO NPUPOAY;
rPamoTHOro pelleHua Npobsiem, CBA3aHHbIX C XMMUEN, MPOrHO3MPOBAHUSA, aHa/IN3a U OLEHKM
C NMO3ULLNI 3KOIOTMYECKOoM 6e30nacHOCTU NocaeACcTBMIA ObITOBOM U NMPOMU3BOACTBEHHOM



AeATeNbHOCTU YeNoBeKa, CBA3aHHOM C XMMMUYECKMM NPOU3BOACTBOM, MCMO/b30BaHNEM U
nepepaboTKon BeLLecTs;

® yrnybneHue npeacTaBaeHU O HAYYHbIX METOAAX NO3HaHMA, HEOBXO0AMMbIX 1A
npuobpeTeHna YyMeHU OPUEHTUPOBATLCA B MUPE BELLLECTB M 06 ACHEHUSA XMMNYECKMX
ABNEHUI, UMEIOLLMX MECTO B MPUPOAE, B NPAKTUYECKOW AeATENbHOCTU U NOBCEAHEBHOM
KU3HMU.

B nnaHe peanusaumm nepeooyepeaHbiX BOCMUTATENbHbIX U Pa3BMBaOWMNX GYHKLMIA LLeNOCTHOM
cucTembl cpeaHero obuiero 06pasoBaHNA NPU M3ydeHMn npeameTa «Xumua» Ha yraybnéHHom yposHe
0cobylo aKTyanbHOCTb NPUOBPETAIOT TaKMe LLeIM U 33434, KaK:

e BOCMUTaHMe ybexxaEHHOCTM B NO3HAaBAEMOCTU ABNIEHMI NPUPOAbI, YBaXKEHUA K npoueccy
TBOPYECTBA B 06/1aCTV TEOPETUYECKMX U MPUKNALHBIX UCCNEL0BAHUI B XUMUMY,
bopmmupoBaHME MUPOBO33PEHMSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKu;

® pa3BuTUe MoTuBauun K o6yqumo M NO3HaHWUIO, cnocobHocTel K CaMOKOHTPO/IIO U
CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHUA o6u.|,el4en0|3eqec+(mx Ll,eHHOCTel‘/JI,'

®  pasBUTME NO3HABATE/IbHbIX UHTEPECOB, UHTENNEKTYA/IbHbIX M TBOPYECKUX CMOCOBHOCTEN
obyuatroumxca, popmMmMpoBaAHME Y HUX CO3HATE/IbHOTO OTHOLLIEHWS K CAaMO0DbPa3oBaHMIo U
HenpepbIBHOMY 06pa30BaHMIO KaK YC/IOBUIO yCMNeLwWwHoM NpodeccMoHanbHOM U 06LLLeCTBEHHOM
[eATeNbHOCTUN, OTBETCTBEHHOIO OTHOLLEHMA K CBOEMY 34,0POBbIO M MOTPEOBHOCTM B 340P0OBOM
obpase }KusHu;

e dopmUpoBaHME YMEHWNI N HABbIKOB PA3yMHOro NPUPOLON0Ib30BaHMA, pa3BuUTne
3K0/I0TMYECKOM KyNbTypbl, NpuobpeTeHme onbiTa 06LWECTBEHHO-N01E€3HOM 3KON0rMYecKom

AeATENbHOCTU.

ObLee YNC0 YACoB, NPeAYCMOTPEHHbBIX ANA U3YYEHUA XMMUU Ha YriybneHHOM YypOBHE CpesHero
obuiero obpasoBaHus, coctasnnet 204 yacos: B 10 Knacce — 102 yaca (3 yaca B Hegento), B 11 Knacce —
102 vaca (3 yaca B Hegeno).



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- u m-ceasn. OgMHapHan, 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 TpBManbHble Ha3BaHWUA OTAE/bHbIX NpeacTaBUTeNEN.

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 MOJIEKY/ aNKAHOB, SP3-rMbpuamnsaumnn aTomHbix opbutaneit yrnepogaa, 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 CTPOEHWE MONEKYN aNlKEHOB, SP2-TMbpuaAn3aLmMa aTOMHbIX opbutanei yrneposa, o-
n Ti-cBA3n. CTPYKTYpPHaA 1 reomeTpuyeckas (Lmc-TpaHc-) nsomepua. dusmnyeckme cBOMCTBA aIKEHOB.
XMMUYecKne CBOMCTBA: peakLumm NpUcoegmMHEHNA, 3aMeELLLEHNA B A-MOIOXKEHME NPU ABOMHON CBA3M,
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/ a/IKMHOB, SP-rMbpuamnsaums 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 PAcTBOPOM OKcuaa cepebpa(l)), KauecTtBeHHOe 0bHapyKeHWe yrnepoga 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
aAnammuHcepebpa(l) n rugpokecmaom meau(ll)), peakuma ramuepuHa c ruapokcugom meau(ll),
XMMMUYECKNE CBOMCTBA PAacTBOPA YKCYCHOW KMUC/IOTbI, B3aMMOZENCTBUE PacTBOPA I/110KO3bI C
rmapokecngom meau(ll), B3aMmogaeincreme Kpaxmana c MO4OM, peleHne 3KCNepMMEHTaIbHbIX 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 nsomepus. OTaenbHble NpPeacTaBUTENN A-aMUHOKUCOT: TINLNH,
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.
Knaccndurkaumsa XMMUUYECKUX 3/1EMEHTOB (s-, p-, d-, f-anemeHTbI). PacnpeaeneHne aNeKTPOHOB 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/NOTHAA, HEMWTPA/bHaA, LenoYHan. BogopogHblii nokasartens (pH) pacTteopa.
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, cynbounabl. Okeng, cepbl(lV), okeng cepbi(V1). CepHUCTas U cepHan KUCNOTbl U UX COMMN.
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
NpPoCTbIX BellecTs, 06pa3oBaHHbIX yrnepoaom. 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), KpeMHUEBAA KUCNOTA, CUAMKaTbI. [TpUMEHEHWE KpEMHUA U ero coeanHeHnin. 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 Mepnognyeckomn cMCTeMbl XMMUYECKUX SN1EMEHTOB.
HaTpuin n Kannin: nonyyeHune, pusmMyeckme n XMMMUYecKmMe CBOMCTBA, NMPMMEHEHWE MPOCTbIX BELLECTB U UX
coeIHEeHUN.

O6wwas xapakTepucTuka metannos lIA-rpynnbl Meprognyeckon CMCTEMbI XMMUYECKUX 3/1IEMEHTOB.
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 XMMMYECKMe CBOMCTBA XPOMa U ero coegmHeHuin. Okeunabl U rnapokenapl xpoma(ll),
xpoma(lll) n xpoma(VI). Xpomatbl 1 AnXpomatbl, UX OKUCIUTENbHbIE CBOMCTBA. onyyeHne u
npMMeHeHne Xxpoma.

dur3myeckne U XMMmnyeckme CBOMCTBa MapraHL,a U ero coeauHeHuin. BaxkHelne coegmHeHun
mapranua(ll), mapranua(lV), mapranua(VIl) n mapranua(VIl). MepmaHraHat Kanumsa, ero oOKUCANTENbHbIE
CBOWCTBa.

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

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.

PerynsiTueHble yHMBEpPCabHble yyebHble AeNCTBUA:

CaMOCTOATENbHO NJIaHMPOBATb M OCYLLECTB/ATL CBOK NO3HABaTE/IbHYIO AEATENbHOCTb, onpeaenss eé
LeNn 1 3a4a4n, KOHTPOAMPOBaATb U MO Mepe HeoBX0AMMOCTM KOPPEKTUPOBATb NpeasaraemMbii
aNropuUTM AENCTBMI NPU BbINOJIHEHUK Yy4ebHbIX U UCC/IeA0BaTeIbCKUX 3a4a4, BbiIbupaTb Hanbonee

3 PEeKTMBHBIN CNOCO6 NX PeLIeHMA C YYETOM NOJYyYEHMA HOBbIX 3HAHWUI O BELLECTBAX U XMMUYECKUX
peaKkumax;

OCYLLLeCTBAATbL CAMOKOHTPO/1b AEATE/IbHOCTM HAa OCHOBE CaMOaHa/In3a N CaMOOLLEHKMU.
MPEAMETHBbIE PE3Y/IBTATHI

MpeaMmeTHble pe3y/ibTaTbl 0CBOEHMSA NPOrPaMMbl MO XMMWKU Ha YrAy61EHHOM YPOBHE Ha YPOBHE
cpepHero obuero 06pa3oBaHMA BKAOYAIOT cneuuduyeckne gaa yuebHoro npeameTa «Xmmusa» HaydHble
3HAHUA, YMEHUA 1 CNOCOBbI AEMCTBMIN MO OCBOEHMUIO, MHTEPNPEeTaLmMmn 1 NpeobpasoBaHMIO 3HAHWIA, BUAbI
OeATeNIbHOCTM MO NOJY4YEeHUIO HOBOTO 3HaHMA U MPUMEHEHMUIO 3HAHWUI B Pa3/IMYHbIX YYEBHbIX CUTYaLUAX,
a TaKKe B peasibHbIX XXU3HEHHbIX CUTyaLMAX, CBA3AHHbIX C XMMUeEN. B nporpamme no xumum
npegmMeTHble pesyabTaTbl NPeACTaBAeHbl MO rogam UsyyeHus.

10 KNACC
MpeameTHble pe3y/ibTaTbl 0OCBOEHMA Kypca « OpraHMYecKasa XMMMUA» OTpaXKatoT:

chopMMUPOBaAHHOCTb NPEACTABAEHMIA: O MECTe U 3HAaYEHMUM OPraHUYECKON XMMUN B CcUCTEME
€CTeCTBEHHbIX HayK 1 eé poan B obecneyeHnn ycToMYMBOro passmTMA Ye10BEYECTBA B PeLLEeHNUN
npob61em 3K00rMYECKOM, SHEPTreTUYECKOM 1 N1LLEeBOM 6€30NacHOCTM, B Pa3BUTUM MeANUMHDI,
CO3aH1M HOBbIX MaTepPM1anoB, HOBbIX MICTOYHMKOB 3HEPIMM, B 0becneyeHnm payuMoHaabHOro
NPMPOAON0Ab30BaHUA, B GOPMUPOBAHUN MUPOBO33PEHMA M 0BLLLEN KYNbTYPbl Ye/OBEKa, a TaKKe
3KO/I0rMYeckn 060CHOBAHHOMO OTHOLIEHUA K CBOEMY 34,0pP0BbI0 M MPUPOAHOI cpeae;

BNlAfEHNE CUCTEMOM XMMNYECKMX 3HAHMIN, KOTOPAA BK/IOYAET: OCHOBOMO/aratowmMe NoHATUA —
XMMWYECKUIN SNEMEHT, aTOM, AP0 U INEKTPOHHAA 060/104Ka aTOMa, S-, p-, d-aToMHble opbuTany,
OCHOBHOE 1 BO3OYKAEHHOE COCTOSHMA aTOMA, TMHBpPUAM3aLMa aTOMHbIX OpbuTanei, MoH, Monekyna,
BaJIEHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTEMEHb OKUCAEHUA, XMMNYECKaa CBA3b, MOJ1b, MONAPHAA
Macca, MoNIAPHbI 06BEM, YrNepoaHbIN cKeneT, PyHKLMOHANbHAA Fpynna, paamKan, CTPYKTYpHble
dopmysnbl (pa3BEpHYTble, COKPALLEHHbIE, CKENETHbIE), N30MEPUA CTPYKTYPHAsA U MPOCTPAHCTBEHHAS
(reomeTpuuecKkasn, onTUYeCcKas), MU3oMepbl, FTOMOJIOTUYECKUI PAL, TOMOJIOTU, YIIEBOAOPOAbI, KUCIOPOA-
W asoTcoaeprkallme opraHuyeckue coegmuHeHnsa, MOHOMep, NOAUMeEp, CTPYKTYpPHOE 3BEHO,
BbICOKOMOJIEKYNSipHbIE COeAMHEHUA; TEOPUU, 3aKOHbI (Nepnoanyecknii 3akoH [. U. MeHaeneesa,



TEOoPUA CTPOEHMA OpraHMYecknx sewects A. M. byTnepoBa, 3aKOH COXpPaHeHMA MacCbl BELLLECTB, 3aKOH
COXpaHEeHWA 1 NpeBpaLLeHUA SHEPTUN NPU XMMUYECKUX PeaKLmsX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA
A3bIK XMMUU, MMPOBO33PEHYECKME 3HAHWA, IeXKaLLMe B OCHOBE MOHMMaHWUA NPUYUHHOCTU U
CUCTEMHOCTU XMMUYECKUX ABNEHUIA; NPeACTaBAEHMA O MEXAaHU3MaX XMMUUYECKUX PeaKLni,
TEPMOLAMHAMMNYECKUX U KNHETUYECKNX 3aKOHOMEPHOCTAX UX NPOTEKAHMWSA, O B3AUMHOM B/IMSIHUM aTOMOB
M rpynn aToMoB B MOIEKYyNaX (MHAYKTUBHbINA U Me30MepHbI 3ddeKTbl, opueHTaHTbI | 1 |l poaa);
daKToNnornyeckne ceeaeHna o CBOMCTBAX, COCTaBe, NoayvyeHnn n 6e30nacHOM MCMob30BaHUK
BaKHEMLUMX OpraHNYeCKMX BELLLECTB B ObITy U MPAKTUUYECKOWN AeATE/IbHOCTU Ye/I0BEKA, OBLLMX HayYHbIX
NPMHLMNAX XMMMYECKOro NPon3BoACcTBa (Ha NpumMepe NPon3BoACTBa MeTaHoa, NepepaboTku HedTH);

chOpPMMUPOBAHHOCTb YMEHUIA: BbIABAATL XapaKTePHbIe NPU3HAKM NOHATUIN, YCTaHABAMBATb UX
B3a1MOCBSA3b, MCMNO/b30BaTb COOTBETCTBYHOLLME NOHATUA NPM ONUCAHMKM COCTABA, CTPOEHUA U CBOMCTB
OpraHMYEeCKUX COegUHEHU;

chOPMUPOBAHHOCTb YMEHUI:

NCMO/1b30BaTb XMMUYECKYHO CUMBOJIMKY A1 COCTaBNIEHUS MONEKYAAPHbBIX U CTPYKTYPHbIX (Pa3BEPHYTHIX,
COKPALLLEHHbIX U CKeNeTHbIX) GOPMYJT OPraHNYECKUX BELLLECTB;

COCTaB/IATb YPABHEHUA XMMUYECKMX PEAKLMI U PACKPbIBATb UX CYLLHOCTb: OKUCAUTE/IbHO-
BOCCTaHOBWTE/IbHbIX peaKLuit NoCpeaCcTBOM COCTAB/IEHMA 31EKTPOHHOTO 6afaHca 3TUX peakuui,
peaKkumit MOHHOTro 0bMeHa NYTEM COCTaBAEHMA UX NOJHbIX N COKPALLEHHbIX MOHHbIX YPaBHEHWI;

M3roTaBnMBaTb MOAENM MONEKY/ OPraHMYECKUX BELLECTB A8 MAIIOCTPALMM UX XMMUYECKOTo U
MPOCTPAHCTBEHHOIO CTPOEHMS;

chOPMUPOBAHHOCTb YMEHUI: YCTaHABAMBATb NPUHAANEKHOCTb M3YYEHHbIX OPraHNUYEeCKMX BELLECTB MO
WX COCTaBY M CTPOEHUIO K onpeaenéHHoMy Knaccy/rpynne coeAnHeHWI, 4aBaTb MM Ha3BaHMA No
cuctemaTnyeckoit HomeHknatype (IUPAC) n npuBoanTb TpMBUaAbHblE Ha3BaHUA ANA OTAENbHbIX
npeacrasuTeneit opraHMYecknx BeLecTB (3TUIeH, aLeTUIeH, TONYON, FULEPUH, STUNEHT/IUKOAb,
deHon, bopmanbaerma, aueTtanbaerua, aLeToH, MypaBbUHasa KMCA0Ta, YKCYCHaa KMCNOTa, CTeapMHOBas,
0/IeMHOBAasA, NaZIbMUTUHOBAA KUCAOTbI, IMULWH, a/laHWH, Ma/ibTo3a, GPYKTO3a, aHUAUH, ANBUHWUI,
W30MPEH, XI0PONPEH, CTUPOA U APYrUe);

cPOPMMPOBAHHOCTb YMEHWNA OonpeaenaTb BUA XMMUYECKOW CBA3M B OPraHNYeCKUX CoeanHeHUAX
(KoBaneHTHasa U MOHHasA CBA3b, O- U T-CBA3b, BOAOPOAHAA CBA3b);

CcPOPMMPOBAHHOCTb YMEHUA MPUMEHATbL NMOIOXKEHUA TEOPUM CTPOEHUA OpraHUYecKumx setlects A. M.
ByTnepoBa a4 06bACHEHNS 3aBUCUMOCTU CBOMCTB BELLLECTB OT UX COCTaBa U CTPOEHMUS;

chopMMPOBAHHOCTb YMEHUIA XapaKTepM30BaTb COCTaB, CTPOEHME, PU3MUECKME U XMMUYECKME CBOMCTBA
TUNWUYHBIX NPeACTaBUTENEN PA3NINYHbIX KNAaCCOB OPraHMYECKMX BELLECTB: a/IKaHOB, LIMKN0aIKaHOB,
a/IKeHOB, a/IKalMEHOB, a/IKUHOB, apPOMaTHUYECKUX Yr1IeBOAOPOAO0B, CNUPTOB, aNbAernaos, KETOHOB,
KapbOHOBBIX KUC/IOT, MPOCTbIX U CNOXKHBIX 3PUPOB, }KUPOB, HUTPOCOEANHEHUI U aMUHOB, aMUHOKMUC/IOT,
6enKos, yrnesoos (MoHO-, An- U NOAMCaXapUA0B), NANOCTPUPOBATL FEHETUYECKYIO CBA3b MeXAy HUMM
YPaBHEHUAMM COOTBETCTBYIOLLMX XMMUYECKMX PEAKLMI C UCMOIb30BAHMEM CTPYKTYPHbIX popmy;



CchOpPMUPOBAHHOCTb YMEHMA NOATBEPKAATb Ha KOHKPETHbIX NPUMEPaX XapaKTep 3aBUCUMOCTH
peaKLUMOHHOM CNOCOBHOCTM OpPraHNYeCcKUX COeANHEHWNI OT KPaTHOCTU M TUMa KOBaJIEHTHOM CBA3U (O- U
TI-CBA3K), B3AMMHOIO BANSHUA aTOMOB U Fpynn aTOMOB B MOJIEKY/1aX;

cPOPMMPOBAHHOCTb YMEHUSA XapaKTepPM30BaTb UCTOYHUKM YIIEBOAOPOAHOTO CbipbA (HedTb, NPUPOAHLIN
ras, yrosib), cnocobbl ero nepepaboTKu 1 NpaKTUYecKoe NpMMeHeHne NPoayKToB nepepaboTku;

cbOpPMMPOBAHHOCTb BAAEHNS CUCTEMOM 3HAHWUIM O eCTECTBEHHO-HAYYHbIX MeToA4aX MO3HAHUA —
HabloAEeHUM, USMEPEHUM, MOAENNPOBAHUM, IKCNEPUMEHTE (pPeasibHOM U MbICIEHHOM) U YMEHMUA
NPUMEHATb 3TU 3HaHUSA;

Cd)OpMVIpOBaHHOCTb YMeHUA NPUMEHATb OCHOBHbIE ONepauunn MbICANTENIbHOM AeATeNbHOCTU — aHaNn3 n
CUHTE3, CpaBHeEHUE, 0606LLI,EHMe, cnucremaTtusaumio, ebiaBaeHne NPpUHNHHO-CNeACTBEHHDbIX cBAsen — ana
n3y4vyeHuA CBOMCTB BewecTB U XUMUYECKUNX peaKu,Mﬁ;

Cd)OpMMpOBaHHOCTb YMEHMVIZ BbIAB/IATb B3aMMOCBA3b XMMUYECKUX 3HAHWNIN C MOHATUAMMU U
npeacrtaBaeHnAMMN Apyrnx ecteCtBeHHO-Hay4HbIX npeameToB ANAa 60/1e€ 0CO3HAHHOro MOHUMaHUA
CYLWWHOCTN MaTepnaibHOro eanHCTBa mmnpa, NCNnoJsib3oBaTb CUCTEMHbIE 3HAaHUA NO OpFaHMHECKOVI XUMUn
AanAa 06BbACHEHUSA U NPOrHo3npoBaHnA ABNEHUN, MMELWNX eCTECTBEHHO-HAYYHYIO Npupoay,

chOpPMMPOBAHHOCTb YMEHUIA: MPOBOAMTL PACYETHI MO XMMUUYECKUM GOPMYIam M YPaBHEHMAM
XMMUYECKMNX PeaKkLmii C UCNOb30BaHNeM GU3UYECKUX BENMYMH (Macca, 06bEM ra3os, KOJIMYECTBO
BELLECTBA), XapaKTEPU3YIOLLMX BELLECTBA C KOJIMYECTBEHHOW CTOPOHbI: PACYETbI NO HAXOXKAEHWIO
XMMMYecKor Gopmyibl BelecTsa o M3BECTHbIM MaCCOBbIM A0NAM XMMUYECKMX IN1EMEHTOB, MPOAYKTaM
CropaHus, NNOTHOCTU ra3006pa3sHbIX BELLECTB;

cPOPMMPOBAHHOCTb YMEHUI: MPOrHO3NPOBaTb, aHAIM3UPOBATb M OLLEHMBATb C MO3ULMIA SKOSOTUYECKOM
6€30nNacHOCTM NocneacTemaA 6bITOBOM M NPOU3BOACTBEHHOM A,eATENIbHOCTU YEN0BEKA, CBA3AHHOM C
nepepaboTKon BeLLecTB, MCNO/Ib30BaTb MNOJYYEHHbIE 3HAHMA AAA NPUHATUA TPAMOTHbIX peLleHni
npobnem B CUTyaLLMAX, CBA3AHHbIX C XMMUEN;

CcPOPMMPOBAHHOCTb YMEHWNI: CAMOCTOATENBHO NIaHUPOBaTh U NPOBOAUTE XMMUYECKUI SKCNEPUMEHT
(nony4eHne n n3yyeHme CBOMNCTB OpraHUYECKMX BELLECTB, Ka4eCTBEHHbIe peaKkLun yrnesoaopoaos
Pa3NIMYHbIX KACCOB U KMCNOPOACOAEP ALLMUX OPraHUYECKUX BELLLECTB, PELlEHNE SKCNEePUMEHTabHbIX
3a/a4 No pacnosHaBaHWMIO OpraHUYeCcKMX BeLecTs) c cobaogeHnem npasun besonacHoro obpaleHua ¢
BellecTBamm 1 nabopatopHbiM 060pyaoBaHMem, GOpmMyaNMPOBaTh Lieb UCCAeA0BaHNA, NPEACTaBAATbL B
pa3nnyHoi dpopme pesynbTaTbl SKCNEPUMEHTA, aHAIM3UPOBATb M OLLEHUBATb UX AOCTOBEPHOCTb;

cbOpPMUPOBAHHOCTb YMEHUN:

cobntogaTh NpaBuia 3KONOTMYECKN LeecoobpasHoro noseaeHunsn B 6bITy U TPYAOBOW 4eATeNbHOCTU B
LenAx COXpaHeHNA CBOEro 340P0BbA, OKPYXKatoLen NPUPOAHON cpeabl U AOCTUHEHMA €€ YCTONYMBOTO
pasBuTus;

0CO3HaBaTb OMaCHOCTb TOKCUYECKOTO AEUCTBUA Ha KMBbIe OPraHM3Mbl ONpeaesEHHbIX OPraHMYecKux
BelLLeCTB, MOHMMasn CMbICa nokasartena MAK;

dHa/M31NPOBATb LI,EJ'IECOO6pa3HOCTb NPUMEHEHNA OPraHN4YeCKMnX BeLllecTs B MPOMbILWLINEHHOCTU U B 6bITy
C TOYKUN 3peHnA COOTHOLLEHNA PUCK-MO/1b33a,



CchOpPMUPOBAHHOCTb YMEHUI: OCYLLECTBAATb Lie/IeHanpaBaeHHbI MOUCK XMMUYECKOo MHpopmaumu B
Pa3NMYHbIX UCTOYHUKAX (Hay4Haa 1 yuebHo-HayyHas aMTepaTtypa, cpeacTBa MaccoBon MHpopmaLmu,
NHTEepHET 1 gpyrue), KPUTUYECKU aHaNM3MPOBaTb XMMUYECKYLO MHGOpMaUUto, nepepabaTbiBaTb €€ U
MCNOo/1b30BaTb B COOTBETCTBUM C MOCTaB/IEHHOM yyebHOM 3a4auein.

11 KNACC
MpeameTHble pe3y/ibTaTbl 0OCBOEHMA Kypca « O6LLan M HeopraHMYecKas XMMUAY» OTPArKatoT:

chopMMPOBAHHOCTb NPEACTaBAEHMIA: O MaTepUaibHOM e4MHCTBE MUPA, 3aKOHOMEPHOCTAX U
No3HaBaeMoCTU ABNEHUI NPUPOAbI, O MecTe U 3HaYEeHUN XMMUU B CUCTEME eCTECTBEHHbIX HayK U eé
posn B obecneyeHnmn yCcToMYMBOro pa3BmUTUA, B peLleHnn Npobaem 3K0N0rMYecKon, SHEPreTMYecKon u
nuuesoi 6e3onacHoCTH, B PasBUTUN MeAnLMHbI, CO3AaHNN HOBbIX MaTepnasios, HOBbIX MCTOYHMKOB
3Heprun, B obecneyeHUn paLmMoHaabHOro NPUPOAONO0/b30BaHUSA, B GOPMUPOBAHUN MUPOBO33PEHUA U
o6lLLei KybTypbl Yes0BeKa, a TaKXKe 3KON0rM4eckn 060CHOBAHHOIO OTHOLLEHUA K CBOEMY 340P0BbIO U
npupoaHoOn cpeae;

B/1afEHNE CUCTEMOM XMMMNYECKMX 3HAHMIN, KOTOPAnA BK/tOYAET: OCHOBOMO/1aratowme NoHATUS —
XUMMUYECKUI 3IEMEHT, aTOM, AP0 aTOMa, N30TOMbI, 3/1eKTPOHHaA 060/104Ka aToma, s-, p-, d-aToOMHble
opbutanu, oCHOBHOE U BO3bOYXKAEHHOE COCTOAHMA aToOMa, TMbpuansaumnsa aToMHbIX opbuTanei, MoH,
MOJIEKY /A, BaJIEHTHOCTb, 3/1IEKTPOOTPUL,ATENBHOCTb, CTENEHb OKUCNEHUS, XMMWYECKan CBA3b
(KoBaneHTHanA, MOHHasA, MeTaNNMYeCcKas, BOAOPOAHAnA), KPUCTANIMYECKas pPeLléTKa, XMMMUecKas
peaKLus, pacTBop, 3/1IEKTPONNTbI, HESNEKTPOJIUTDLI, SNEKTPOSIUTUYECKAA AMCCOLMALMA, CTENEHD
auccoumaumm, BOAOPOAHbIN NoKasaTe/lb, OKUC/INTENb, BOCCTAHOBUTE b, TEMIOBOM 3P PEKT XMMUYECKOM
peaKLMn, CKOPOCTb XMMUYECKOM peaKLMmn, XMMUIYECKOe paBHOBECKE; TEOPUM U 3aKOHbI (Teopusa
3NIeKTPONINTUYECKOWN AMccoumaumnmn, nepmoamnyeckmii 3akon .M. MenzeneeBa, 3aKOH COXpaHeHUA
MacCCbl BELLECTB, 3aKOH COXPAaHEHMA N MPEBPALLEHNA SHEPTUN MPU XUMUUYECKUX PeaKUUAX, 3aKOH
NMOCTOSIHCTBa COCTaBa BELLLEeCTB, 3aKOH AeNCTBYIOLINX MaccC), 3aKOHOMEPHOCTU, CUMBOIMYECKMIA A3bIK
XMMUU, MMPOBO33PEHYECKME 3HaHUA, IeXKallne B OCHOBE NOHMMAHUA NPUYNHHOCTM U CUCTEMHOCTU
XUMMUYECKUX ABNEHUI; COBPEMEHHbIe NPeCcTaBNeHNA O CTPOEHUN BellecTBa Ha aTOMHOM, MOHHO-
MOJIEKYNAAPHOM U HAaAMOJIEKYIAPHOM YPOBHAX; NPeACTaBAEHUA O MEXaHN3MAX XMMUYECKUX PEAKLINA,
TEPMOANHAMUYECKUX N KNHETUYECKUX 3aKOHOMEPHOCTAX X MPOTEKAHUA, O XMMUYECKOM PaBHOBECUM,
pacTBOpax M AMUCMEPCHbIX cUcTemax; GaKToorMyeckne cBeZleHMA 0 CBOMCTBAX, COCTaBe, MOJYYEHUN U
6e30nacHOM UCMO/Ib30BAHUWN BaXKHENLLNX HEOPraHMYECKMX BELLECTB B ObITY U NPaKTUYEeCKoM
OEeATeNbHOCTU YeNoBeKa, 06LMX HayYHbIX NMPUHLMMAX XMMUYECKOro NPOU3BOACTBA;

chOpPMMPOBAHHOCTb YMEHUIA: BbIABAATL XapaKTePHbIe NPU3HAKM NOHATUIM, YCTaHABAMBATb UX
B3aMMOCBS3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUM HEOPraHUYECKUX BELLECTB U KX
npeBpaLeHnii;

chOPMUPOBAHHOCTb YMEHMA NCMOJIb30BaTb XMMUYECKYIO CUMBOJIMKY ANA COCTaBAeHUA GOpPMyA BeLLecTB
W YPaBHEHWNI XMMUYECKUX PeaKLMn, cuCTeMaTUYECKYo HomeHKnaTypy (IUPAC) n TpusmanbHble
Ha3BaHMA OTAENbHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHMA ONPELENATb Ba/IEHTHOCTb U CTENEHb OKUCAEHUSA XUMUYECKUX SN1EMEHTOB B
coeAuHEeHMUAX, BUO, XMMUYECKOM CBA3K (KOBaNeHTHas, MOHHan, MeTanndyeckas, BOAOpPOAHadA), TMN
KPUCTaNIZINYECKOM pPeLIETKM KOHKPETHOIO BELLECTBa;



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 KIHEPreTUYECKNE YPOBHUY», KIHEPreTUYecKme NoAYPOBHNY, «S-, p-, d-aTOMHble opbuTanny,
«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
Konnyectso vacos
INeKTpOHHbIe (undpoBble)
Ne n/n HavmeHoBaHuWe pa3genos 1 Tem Nporpammel
Beero KOHTpOANbHbIE MpaKkTnyeckume obpasoBaTefibHble pecypchl
paboTbl paboTbl
Pasgen 1. TeopeTnyecKkmMe OCHOBbI OPraHUYeCcKon XMMUn
MpeameT opraHuyeckol xummmn. Teopwma
11 CTPOEHMA OpraHMYecKknx coegmHeHnin A. M. 8 https://m.edsoo.ru/6 1HH8J58X
bytneposa
UTtoro no pasgeny 8
Paspen 2. Yrnesogopoabl
MpenenbHble yrnesoAopOaAbl — a/iKaHbl,
2.1 ped y AOPOA 5 https://m.edsoo.rw/LC5J74CMA
UMKNOaKaHbI
HenpeaenbHble yrneBoaopoabl: ankeHsl,
2.2 ped y AOPOA 14 1 https://m.edsoo.ru/OBNBOPH31
a/lkagueHbl, aNkUHb
2.3 ApomaTuuyeckue yrnesoaopoapl (apeHbl) 8 https://m.edsoo.ru/3KLA1L26M
MpupoaHble UCTOYHWMKK YINEBOAOPOAOB U UX
2.4 prpoA 4 AOPOA 4 https://m.edsoo.ru/RY6NBZA W4

nepepaboTka



https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/61HH8J58X

2.5 [anoreHNpon3BoOAHbIE YTNeBOA0OPOA0B

https://m.edsoo.ru/JISOENZ9M

Wtoro no pasaeny

35

Pasgen 3. Kucnopoacogep<awme opraHmyeckme coegmHeHun

3.1 CnupTbl. eHon 11 https://m.edsoo.ru/TJI36 WGJS
KapboHwWbHble coeAMHEHUA: anbaernapl v

3.2 KeToHbl. KapboHoBble KUcNoTbl. CIOXKHbIE 21 https://m.edsoo0.ru/O2NWGJZU?2
adpupbl. Kupbl

3.3 Yrnesoapl 9 https://m.edso0.ru/962BYGF10

UTtoro no pasgeny 41

Paszen 4. A3oTcofeprKallune opraHM4eckue coeiMHeHuA

4.1 AMUHbBI. AMUHOKUCNOTBI. benku 12 https://m.edsoo.ru/K8B3HSPS1

UTtoro no pasgeny 12

Paspen 5. BbicokomonekynapHble coeanHeHmA

5.1 BblCOKOMOJIEKYIAPHbIE COEANHEHUNA 6 https://m.edsoo.rt/VLVADEWAB

Wtoro no pasaeny 6

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 102



https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/JI9OENZ9M

11 KNACC

Konnyectso vacos

dNeKTPOHHbIe (LndpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnyeckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckme OCHOBbI XMMUM
CtpoeHune atoma. NMepnoanyeckmnii 3akoH u
1.1 Mepuopgmyeckas cuctema XMMUYECKMX 9 https://m.edsoo.ru/R39EAGIPC
anemeHToB . N. MeHgeneeBa
CtpoeHue BewectBa. MHoroobpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VIJF8
BELLECTB
1.3 Xvmunyeckne peakuum 19 1 3 https://m.edsoo.ru/QHDJZGESH
UTtoro no pasgeny 39
Paspen 2. HeopraHuyecKkaa xmmma
2.1 HemeTannbl 31 1 3 https://m.eds00.ru/9INCC2YQRIJ
2.2 MeTannsbl 23 1 2 https://m.edsoo.ru/YEUIWRI21
UTtoro no pasgeny 54

Pasgen 3. Xumusa m *KU3Hb



https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/R39EAGJPC

3.1 MeToAbl NO3HAHUA B XUMUMN. XUMUA U KU3Hb | 9 https://m.edsoo.ru/2Q40I6NXK
UTtoro no pasgeny 9
OBLLEE KOJTMHECTBO YACOB MO NMPOrrPAMME 102



https://m.edsoo.ru/2Q40I6NXK




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC

Neo
n/n

Tema ypoKa

Konunyectso 4yacos

Bcero

KOHTpOANbHbIE
paboTbl

MpakTnyeckume
paboTbl

[ata
n3yyeHuA

DNeKTPOHHbIe uMbpoBble
obpasoBaTesibHble pecypchbl

MpeameT 1 3HaYeHNe oOpraHNYecKo
XUMUK, NpeacTaBaeHne o
MHOroo6pasnn opraHMYEeCcKnx
coeMHEeHUN

https://m.edsoo.ru/48G4H34K4

DNEeKTPOHHOE CTPoEeHME aToMa
yrnepoga (0CHOBHOE U
BO3OYKAEHHOE COCTOAHUA).
BasieHTHble BO3MOMKHOCTM aToMa
yrnepogaa

https://m.edsoo0.ru/0DI6TSLIR

XMMMUYecKasn cBA3b B OPraHUYecKmx
coeguHeHuax. MexaHu3mbl
06pa3oBaHUA KOBA/IEHTHOM CBA3M,
cnocobbl paspbiBa cBA3EM

https://m.eds00.ru/C42CCDY5S

Teopua cTpoeHUsa opraHNYecKnx
coeanHeHmn A. M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Buabl U3omepuun: CTPYKTypHas,
NpPOCTpPaHCTBEHHAA. INIEKTPOHHbIE
3¢ PeKTbl B MOJIEKYIAX OPraHUYECKnX

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/48G4H34K4

coeiHEHUN

MpeacTaBaeHne o KnaccuduKaumum u
cucTeMaTuyeckas HoMeHKaaTypa
(IUPAC) opraHuMyecKkux BeLects

https://m.edsoo.ru/P6AQNOU22

Knaccudmkauma peakumi B
OpraHMYecKon XMmmuu

https://m.edsoo.ru/M5DJYMPIM

CuctemaTtusauma n obobuieHme
3HaHWI No Teme

https://m.edsoo.ru/SKOA3EB67

ANKaHbl: TOMONOTUYECKNI pAa,
obuwasn dopmyna, HOMeHKAaTypa u
N3oMepuA, 3NEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPoeHMe
MOJIEKYN

https://m.edsoo.ru/SHWFWZ174

10

dusnyeckne n Xummyeckmue cBOMCTBa
asikaHoB

https://m.edsoo.ru/GVELNQJ3X

11

HaxogeHue anKkaHoB B NpUpose.
Cnocobbl NoAy4eEHUA U NPUMEHEHNE
anKaHoB

https://m.edsoo.ru/AB2ZKXXIZ

12

LimknoankaHbl: obwasa dopmyna,
HOMEHKNaTypa U nsomepus,
0COBEHHOCTU CTPOEHUS U
XMMMUYECKNX CBONCTB, CNOCOObI
Nnosy4eHusa U NpUMeHeHne

https://m.edso00.ru/Q4B5900Q1A



https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/P6AQN0U22

13

PeweHne pacyéTHbIX 3a4a4 Ha
onpeaeneHne MosIeEKyNApHoM
$bopMynbl OpPraHNMYECKOro BeLLLecTBa
No MacCcoBbIM A0/1IM aTOMOB
3/1IEMEHTOB, BXOAALUMX B €r0 COCTaB.
CuctemaTtunsaums n obobuieHme
3HaHWI No TeMe

https://m.edsoo.ru/ED66JALEK

14

ANKeHbl: FOMOJIOrMYECKUi pag,
obwasn dopmyna, HOMeHKNaTypa,
3NEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHne monekryn. CTpyKTypHas u
LMC-TPAHC-M30MEPUA aIKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

dursmyeckmne n XMMmnyeckne CBOMCTBA
ankeHos. Npasnno MapKoBHMKOBA

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

16

Cnocobbl nony4vyeHnAa n npumeHeHmne
a/IKeHOoB

https://m.edsoo.ru/YS8ODCR6ZN

17

MpaKTuyecKkas pabota Ne 1 no Teme
"MonyyeHne aTUEHA N U3yYeHUne ero
csouncrs"

https://m.edsoo.ru/HHCGPAVHS5

18

PeweHne pacyéTHbIX 3a4a4 Ha
onpeaeneHne MosieKynsapHom
dbopmMy bl OpraHNYECKoro BeLLLecTBa

https://m.edsoo.rt/ XY WNMAYNA

19

ANKagueHbl: CONPAMXKEHHDbIE,
M30/IMPOBAHHbIE, KYMYNMPOBAHHbIE.
Ocob6eHHOCTM 3NEeKTPOHHOIO

https://m.edsoo.ru/EKDS1U5SUV



https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/ED66JALEK

CTpoeHuA

XMmunyeckune cBomncTBa COI'Ip‘r'I)'KéHHbIX

20 https://m.edsoo.ru/M356GLRBE
ANeHoB
Cnocobbl nonyyYeHna n NpuMeHeHue

21 y P https:/m.edsoo.r/KTSMIN272
a/flkagneHos
AIKMHbI: TOMOIOTUYECKUIA pPaa,
obuwana ¢opmyna, HOMEHKNATypa,

22 3/1eKTPOHHOE U NPOCTPaAHCTBEHHOE https://m.edsoo.ru/N65SWYKD93
CTPpOeHUEe Monekys, pmusnyeckmne
CBOWCTBa

23 X“mmnyeckne cBOCTBa a/IKUHOB https://m.edsoo.ru/MQ7A0O3SUC
KayecTBeHHble peaKLnmn Ha TPOHYIO

24 peaKi ponry https://m.edsoo.ru/45UN142UY
CBA3b
Cnocobbl NoAy4YeHUs U NpUMEHEHUe

25 https://m.edsoo.ru/SYL7VWAMA
aSIKMHOB
PeweHwne 3agay: pacyétbl No

26 ARS: P . https://m.edsoo.ru/Q7XMPZSRF
YPaBHEHMIO XMMNYECKOW peaKLmm
CuctemaTtusauma n obobuieHme

27 . https://m.edsoo.ru/I9DNOP1N8
3HaHWI No Teme
ApeHbl: romosiormyeckuin pag, obuias

28 $opmyna, HomeHknaTypa. https://m.edsoo.ru/ WNGDLBK 5D

INEeKTPOHHOE M NPOCTPAHCTBEHHOE
CTpPOeHne moneKyn 6eHzona u



https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/M356GLRBE

TOoNyona, ux pusnyeckme cBoMCTa

29

XMmunyeckune cBomncTBa dPEHOB!
peakynn samelleHuna

https://m.edsoo.ru/FCNHX9WY1

30

XMMMYeCKne CBOMCTBA apeHoB:
peakuum npucoeamnHeHus,
OKuc/ieHMe romosnioros beHsona

https://m.edsoo.ru/CSBNGDUCS

31

OCcobeHHOCTN XMMUYECKUX CBOMNCTB
cTMpona

https://m.edsoo.ru/F2K2CB5PG

32

PelweHne pacyéTHbIX 33434 Ha
onpegeneHne MoAeKynaApHOM
bopMyibl OpraHMYECcKOro BeLLecTsa

https://m.edsoo.ru/QFKSRGCXW

33

Cnocobbl NoNyYeHUsA U NPUMEHEHUE
apeHoB

https://m.edsoo.ru/2VKLXNJZ4

34

[eHeTMYecKana cBA3b MmeXxAay
Pa3TMYHbIMUN KNlaCCaMU
yrnesogopoaos

https://m.edsoo.ru/1 X7QMST7F

35

PacuyéTbl No ypaBHEHNAM
XMMUYECKUX PEaKLUMA.
CuctemaTtunsaums n obobuieHme
3HaHWI No Teme

https://m.edsoo.ru/9VBZTY4PI

36

MpupoaHbIi ras. MonyTHble
HedTsHbIe rasbl

https://m.edsoo0.ru/CK1CUWWEN



https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/FCNHX9WY1

37

KameHHbIN yrosib 1 NpoayKTbl ero
nepepaboTku

https://m.edsoo.ru/BDDEXD2FV

38

HedTb 1 cnocobbl eé nepepaboTKu.
MNprmeHeHne NpPoayKTOB
nepepaboTku HedpTH

https://m.edsoo.ru/ORE9Y2CYG

39

FeHeTUYeCKan CBA3b MeXay
Pa3INUYHbBIMKM KNnaccamm
yrneBogoponos

https://m.edsoo.ru/HQ22U8ZHE

40

fanoreHoNpown3BOAHbIE
YrNeBoAOPOA0B: 3/IEKTPOHHOE
CTPOEHUE; peaKumn 3aMeLLeHNs
rasioreHa

https://m.edso0.ru/XX94BSSGR

41

Jencreue wenoyen Ha
rasoreHnpPoun3BoAHbIE.
B3avmogaeicTeme amranoreHaskaHos
C MarHMem U1 LIMHKOM

https://m.edsoo.ru/FF11CTOKA

42

CuctemaTtusaums n obobuieHme
3HaHWI no pasgeny "Yrnesogoponb!”

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

43

KoHTponbHasa paboTta no Teme
"Yrnesogopoapl"

https://m.edsoo.ru/EJH90TTS50

44

MpeaenbHble 0O4HOATOMHbIE CNINPTbI:
roMoJiornyeckuii psa, obuias
dopmyna, cTpoeHe MONEKY,
n3omepmua, HOMEHKIATYPa,
Knaccupukauma, pusmdeckme

https://m.edsoo.ru/IONSKPMLB



https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/BDDEXD2FV

cBOliCTBa

XMmunyeckune cBomncTBa npeaenbHbIX

45 https://m.eds00.r/VHOGFCVLZ
04HOATOMHbIX CMPTOB
Cnocobbl NoNAy4eHUA U NPUMEHEHUNE

46 y P https://m.edso0.r/NOHOJ3V12
04HOATOMHbIX CIMPTOB
MpocTbie 3¢punpbl: HOMEHKAATypa U

47 nsomepma, 0CO6EeHHOCTU GUINYECKUX https://m.edsoo.ru/UUYC7UU21
N XMMMYECKUX CBOCTB
MHOroaToMHble CNUPTbI:

48 3TU/IEHIJINKO/Ib U FINLEPUH, UX https://m.edsoo.ru/KMYAE65AX
dU3nYEeCKME N XMMUYECKMEe CBOMCTBA
Cnocobbl NoNyYeHUsA U NPUMEHEHUE

49 y P https://m.edsoo.ru/EUIL4BSH6
MHOT0aTOMHbIX CMPTOB
deHoN: CTPOEeHNE MOIEKYbI,

50 dusnyeckmne ceorictea. TOKCUYHOCTb https://m.edsoo.ru/0117TP1EX
¢deHona

51 Xumunueckue ceoictsa ¢peHona https://m.edsoo.ru/DRURODFRJ
Cnocobbl MoNYyYeHUA U NPUMEHEHUE

52 y P https://m.eds00.ru/60BIBOAKU
deHona
MpaKTuyeckas pabota Ne 2. PeweHue

53 3KCNEepUMEHTa/IbHbIX 33434 Mo Teme https://m.edsoo.ru/SHIGNHMGK

"CnnpTbl 1 peHonb!"



https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/VH0GFCVLZ

54

CuctemaTtusauma n obobuieHme
3HaHWI No Teme

https://m.edsoo.ru/J7BOQQOWB6

55

Anbaervapl U KETOHbI: 3/IEKTPOHHOE
CTPOEeHME KapOOHWUIBHOM rpynnbl;
romoJiormyeckue pagbl, obwan
dopmyna, nsomepusa un
HOMeHKAaTypa

https://m.edsoo.ru/DHUDYUVGN

56

Anbgervapl U KeToHbl: pusnyeckme
CBOICTBA; peakunn npucoesmHeHmns

https://m.edsoo.ru/FTMHFTV8V

57

PeaKLWM OKMCNEHUA N KaYeCTBEHHble
peakunn anbaernaos U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Cnocobbl nonyvyeHns anbaernaos u
KEeToHOB

https://m.edso0o0.ru/KOSEDOZNC

59

OAHOOCHOBHbIE NpeaesibHble
KapboHOBble KUCNOTbI, 0CO6EHHOCTH
CTPOEHMA UX MONEKYN

https://m.edsoo.ru/3AG3IMM12R

60

N3omepua n HomeHKnaTtypa
KapbOHOBbIX KUC/IOT, UX pU3nYEcKme
CcBOWICTBaA

https://m.edsoo.ru/88RK8HSL.4

61

Xnmunyeckne cBoICTBa npeaenbHbIX
OAHOOCHOBHDbIX Kap6OHOBbIX Kncnort

https://m.eds00.ru/FG799CL7C

62

OcobeHHOCTM CBOMCTB MypaBbUHOWM
Kucnotbl. MHoroobpasue

https://m.edsoo.ru/NCRPAK4ZQ



https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/J7BQQOWB6

KapﬁOHOBbIX KHNCnoT

63

OcobeHHOCTU CBOMCTB:
HenpeaenbHbIX U apoOMaTUYECKUX
KapbOHOBbIX, AMKAPOOHOBbIX,
rMAPOKCUKAPBOHOBBIX KNCAOT.
MpeAacTaBUTENN BbICLLNX
KapbOHOBbIX KUCNOT

https://m.edsoo.ru/PO7B20AZG

64

MNoHATME 0 NPOU3BOAHbIX
KapbOHOBbIX KNCNOT

https://m.edsoo.ru/ASMQKWRS52

65

Cnocobbl nonyvyeHnAa n npumeHeHmne
Kap6OHOBbIX KHUcnot

https://m.edsoo0.ru/ZY83U8721

66

CnorkHble 3¢npbl: FOMOAOTMYECKUI
psg, obwaa dopmyna, usomepus u
HOMeHKNaTypa

https://m.edsoo.ru/4C5QIMALE

67

dusnyeckmne n xXMMmmnyeckne CBOMCTBa
adpupos

https://m.edsoo.ru/TCIGEW2K6

68

PeweHne pacyéTHbIX 3a4a4: no
YPaBHEHUIO XMMUYECKOM peakumu,
Ha onpeaeneHne MoNeKyNAPHOM
dopmy bl OpraHNYEeCKoro BeLLLecTBa

https://m.edsoo.ru/K512Q0HVD

69

MpakTnyeckas pabota Ne 3. PeweHune
3KCNepMMEHTaIbHbIX 3aJa4 No Teme
"KapboHoBble KMcnoTbl. CIOXKHbIEe

adpupol"

https://m.edsoo.ru/OGEJG1Z6Q



https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/PO7B20AZG

70

Hupbl: cTpoeHune, pusmyeckme u
XMMMYECKUe cBoMUCTBa (rMaponms)

https://m.edsoo.ru/9SIVVGAD3

71

OcobeHHOCTH CBOICTB XMPOB,
CoAepsKalumx OCTaTKM HenpeaebHbIX
UPHbIX KUCNOT. }Mpbl B npupoae

https://m.edsoo.ru/HAIOMQY A6

72

Mbl/1a KaK CONU BbICLLUMX KapHOHOBbBIX
KMCAOT, MX MoloLLLee AelicTBue.
MOHATUE O CUHTETUYECKUX MOIOLLLUX
cpepcreax (CMC)

https://m.edsoo.ru/YPLLO9UE?Y

73

leHeTUYeCcKas CBA3b Yr1eBoA0pPoA0B
M KncnopoacoaepsKalmx
OpraHNYecKux BeLLecTs

https://m.edsoo.ru/ASFISXVSU

74

PacuyéTbl No ypaBHEHNAM
XMMUYECKUX peakumi

https://m.edsoo.ru/LZ5VLL2BX

75

CuctemaTtusauma n obobuieHme
3HaHWI No Teme

https://m.edsoo0.ru/SSWMEF7D7

76

O6u1aa xapaKTepuUCTUKa YrieBoaos u
Knaccudukaums yrnesonos (MoHo-,
AN- 1 noaucaxapuabl)

https://m.edsoo.ru/0 1 RIX8HGR

77

MoHocaxapuabl: pusmnyeckune
CBOWCTBA M HaxoXaeHue B npupoae

https://m.edsoo.ru/SDKMBGIF6

78

MpumeHeHune rntoKo3bl, eé 3Ha4YeHune
B KM3HEAeATeIbHOCTU OpraHmM3ma

https://m.edso00.ru/6LS9BLN9Q



https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/9SIVVGAD3

79

Ouncaxapuabl: caxaposa, Ma/ibTo3a U
NlaKTo3a. HaxoxaeHue B Nnpupoae v
NpPMMEHeHNe Ancaxapmaos

https://m.edso0.ru/0YDXJOOUH

80

MNonucaxapuabl: CTpoeHue
MAKpPOMOJIERYN, PU3MYECKME U
XMMUYECKME CBOICTBA, MPUMEHEHME

https://m.edsoo.ru/52Z6UKUNG

81

MoHAaTHe 06 NUCKYCCTBEHHbIX
BOJIOKHaX

https://m.edsoo0.ru/CPO60DRNM

82

PelleHmne pacyeTHbIX 33434 Ha
onpegeneHve L0AU BbIXoAa
NPOAYKTa peakuumn oT TEoPeTUYECKU
BO3MOHOTO

https://m.edsoo.ru/FVQ99R8JH

83

CuctemaTtunsaums n obobuieHme
3HaHWI No pasgeny

https://m.edsoo.ru/YTA71SO0GH

84

KoHTponbHasa paboTta no Teme
"Kucnopopacoaep:kauwme
opraHuyeckme coegnHeHus"

https://m.edsoo.ru/40Z2T3216M

85

AMUHbI: KnaccudurKaums, CTpoeHme
Monekyn, obwaa popmyna,
M30Mepun, HOMEHKIaTypa U
¢du13MYeckune cBomncTBa

https://m.eds00.ru/64T9T10ZV

86

XMmunyeckune cBomncTBa
aﬂVId)aTVILIECKMX aMNHOB

https://m.edsoo.ru/MYC4DL1GD



https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/0YDXJOOUH

87

AHUNVWH: CTpoOEeHNE aHNU/INHA,
0COBEHHOCTU XMMUYECKUX CBOUCTB
dHWU/INHA

https://m.edsoo.ru/FRTQ7TUDA

88

Cnocobbl nony4YeHna U NpUMeEHeHne
anndaTUYeCcKnMX ammMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKNCNOTbI: HOMEHKAATYpPa U
nsomepusn, puUsnMyecKkme CBOMCTBA.
OTpenbHble NpeacTaBuTeNm o-
aMUHOKMCAOT

https://m.edso0o0.ru/RQIQFGFVC

90

XMmMYeckne cBOMCTBA aMUMHOKMUCAOT,
nx buonornyeckoe 3HayeHue
aMWHOKKUCNOT. CUHTE3 U TMApPOSIn3
nenTnaos

https://m.eds00.ru/I6QZ981X7Z

91

Benkun Kak NpupoaHbie NOAUMEPDI;
CTPYKTYpbl 6enKkoB

https://m.edso0.ru/C031GD96B

92

Xumunyeckue caoiictsa 6enkos

https://m.edsoo.ru/67MDSJICA

93

AsoTcogepKawme
reTepoumnKanyeckme coegmuHeHuA.
HyKknenHoBble KUCNOTbI: COCTaB,
CTpoeHUue n buonornyeckas posib

https://m.edsoo.ru/6A9URJK1G

94

MpakTnyeckas pabota Ne 4. PeweHune
3KCNepMMEHTaIbHbIX 3aJa4 No Teme
"AsoTcoaeprKallme opraHMyeckue
coegnHeHuns"

https://m.edsoo.ru/NC46Z2YR7



https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/FRTQ7TUDA

95

MpaKtuyeckas pabota Ne 5. PeweHune
3KCMEepPMMEHTA/IbHbIX 33434 NO Teme
"Pacno3HaBaHMe opraHNYecKkmnx
coeanHeHUn"

https://m.eds00.ru/4GSLO35TE

96

KoHTponbHas paboTta no Teme
"A3oTcoaeprKalime opraHmyeckue
coeanHeHuna"

https://m.eds00.ru/R69Q6G8OU

97

OCHOBHble NOHATUA XMMUMN
BbICOKOMOIEKYNSAPHbIX COEANHEHW
N MeToAbl UX CUHTE3a —
noanmepmsauma u
NONMKOHAEHCAUNA

https://m.edsoo.ru/7SVQS1I0N

98

Mnactmaccobl. YTMansauma um
nepepaboTka nnactuka

https://m.edsoo.ru/1U7EQ648Y

99

dnacTomepbl: HaTypasbHbIN
CUHTETUYECKME KayuyKu. Pe3nHa

https://m.edsoo.ru/SO6ALFPLS

100

BonokHa: HaTypanbHble,
WUCKYCCTBEHHbIE, CUHTETUYECKME.
MNonnmepsbl cnewmanbHOro
Ha3HayeHuA

https://m.edsoo.ru/DQOJRVK4H

101

MpaKtuyeckas pabota Ne 6. PeleHune
3KCMepPMMEHTa/IbHbIX 33434 NO Teme
"PacnosHaBaHuMe niacTmacc u
BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP



https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/4GSLO35TE

0606uieHMe U cucTemaTnsauns
M3y4eHHOro matepuana rno reme

102 N 1 https://m.edsoo.ru/REGCOZS45
BbiCOKOMONEKyNApHbIe
coegnHeHuna"
OBLLUEE KOJTMYECTBO YACOB MO 102

NMPOrPAMME



https://m.edsoo.ru/REGCOZS45

11 KNACC

Konnuyectso vacos

Ne JaTta DNEeKTPOHHble UnppoBble
Tema ypoKa

n/n Beero KoHTponbHble MpaKTnyeckne n3yyeHun obpasoBaTesibHble pecypcbl

paboTbl paboTbl

ATtom. CocTaB aTOMHbIX A4ep.

1 N Acp 1 https://m.edsoo.ru/NOPBJ3G7J
XUMHUYECKUn anemeHT. M3oTonbl
CTpoeHue aNneKTPOoHHbIX 0bono4eK

2 P P 1 https://m.edsoo.ru/9MTBPF8US5
aToOMOB, KBaHTOBble Yncna
Knaccndpumkaumsa Xummnyeckmnx

3 dukay 1 https://m.eds00.r/MDGLT301C
3/1eMeHTOB (s-, p-, d-, f-anemeHTbI)
PacnpegeneHne 3/1eKTPOHOB No

4 PeA P 1 https://m.edsoo.ru/HNSVIRET2
aTOMHbIM OpbUTanam
DNEeKTPOHHbIe KOHdUrypaLMM aTOMOB

5 3/1eMeHTOB B OCHOBHOM U 1 https://m.edsoo.ru/56M011PUG
BO36YKAEHHOM COCTOAHUU
DNeKTPOHHble KOHbUTypaLmmM MOHOB.

6 P urypay 1 https://m.edsoo.ru/3ZORH4PQL
DNeKTpooTpULaTENBbHOCTD
Mepnoanyeckunii 3aKoH 1

7 Meproanyeckan cucTema XMMUYECKUX | 1 https://m.edsoo.ru/RRTSIFRBD

anemeHToB [J. . MeHaeneesa, cBA3b C
COBPEMEHHOI Teopuen cTpoeHuns



https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/N0PBJ3G7J

aToOmoB

3aKOHOMEpPHOCTU U3MEHEHWNS CBOMCTB
XMMMUYECKUX 3/IEMEHTOB U
0bpasyembix UMM NPOCTbIX U CIOXKHbIX
BELLLECTB MO rpynnam 1 nepuogam

https://m.edso0o.ru/M2BG8LOQGU

CuctemaTtusauma n obobuieHme
3HaHMM No Teme

https://m.edsoo.ru/FOHYMABMC

10

Buabl xummnyecKkoi ceasun. MexaHusmbl
06pa3oBaHUA KOBAIEHTHOM CBA3M.
BogopoaHan cBA3b.
MeKmoneKynapHble B3anmoaemncramsa

https://m.edsoo.ru/YSFOZQORM

11

Ba/fieHTHOCTb M BasieHTHbIE
BO3MOXKHOCTW aTOMOB. CBA3b
3/1EKTPOHHOM CTPYKTYPbl MOJIEKY C UX
reoMeTpuYecKkMm CTPOEeHNEM

https://m.edsoo.ru/FLOBCCB2E

12

MNpeactaBneHnA 0 KOMMNAEKCHbIX
coegnHeHunAxX: CoCtaB M HOMEHKNATYPa

https://m.edsoo.ru/PNUHMOOPS

13

Belectsa moieKyaapHOro 1
HEMONEKYNAPHOMO CTPOEHUA. THMbI
KPUCTaNNIMYECKMX PELIETOK N CBOMCTBA
BELLECTB

https://m.edsoo.ru/40CASLVY3

14

MoHATME O ANCNEPCHbBIX CUCTEMAX.
MpeacTaBneHne o KONNOUAHbIX
pacTBopax

https://m.edsoo0.ru/8QWSNIMIO



https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/M2BG8LQGU

15

NCTUHHbIE pacTBOPbI: HACbILWEHHbIE U
HeHacblWeHHble, PaCTBOPUMOCTb.
Kpuctannormgpatbl

https://m.edsoo.ru/MI2GZKI8B

16

Cnocobbl BbiparkeHUs KOHL,EHTPaL MK
pacTBOpOB

https://m.edsoo.ru/ZUAKS9SXC

17

PelueHue 3a4a4 c UICNONb30OBaAHUEM
noHATUI "maccosas aona
pacTBOPEHHOro BellecTsa",
"MonsipHasa KoHueHTpauusa"

https://m.eds00.ru/9YYGI9X6FN

18

Knaccudmkauma u HomeHKnaTypa
HeopraHMYeCcKUx BeLLecTs

https://m.edsoo.ru/Y3JUK9IMC4

19

CuctemaTtusauma n obobuieHme
3HaHUI No Teme

https://m.edsoo.ru/7LEFEQOFMS5

20

KoHTponbHana paboTta no tTemam
"CTpoeHue aToma. Nepuoanyeckuii
3aKoH u Mepuroanyeckan cuctema
XUMUYeckux anemeHtos . U.
MeHgeneesa", "CTpoeHue BellecTBa.
MHoroobpasue sewects"

https://m.edsoo.ru/SARJUK9HZ

21

KnaccndpuKkauma XMmMmn4ecknx peaxLnii
B HEOPraHWYeCKOM U OpraHUYecKo
XMMWK. 3aKOH COXPaHEHUA Macchbl
BELLLECTB; 3aKOH COXPAHEHMA U
npeBpaLLeHUs sHeprum npu
XMMMWYECKUX peaKLmax

https://m.edsoo.ru/ZOMZMEREE



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/MI2GZKJ8B

22

Tennosble 3¢pEKTbl XMMUYECKNX
peakuuit. Tepmoxmmumyeckune
ypaBHeHuA

https://m.edso00.ru/9TSXHFMT4

23

BbluncneHns no ypaBHeHUAM
XMMMYECKUX PeaKL i 1
TEPMOXMMMUYECKMM YPABHEHNAM

https://m.edsoo.ru/VSWAVUXO0H

24

CKOpOCTb XMMMYECKOM peakLumu, eé
3aBMCMMOCTb OT Pas/IMYHbIX GaKTOPOB.
KaTtanus n katannsartopsl

https://m.edsoo.ru/DSEHND9EL

25

fomoreHHble U reteporeHHble peakumnn

https://m.eds00.ru/RN8POZ7YO

26

MpaKTuyecKkas pabota Ne 1 no teme
"BaunaHne pasnnyHbiXx GaKTOpPOB Ha
CKOPOCTb XMMMYECKON peakLmn”

https://m.edso0o0.ru/NGQO5JTY7

27

O6paTmble M HeobpaTUMble peaKLmu.
Xummnyeckoe paBHoBecue

https://m.edsoo.ru/XHPQ3BRAJ

28

MpaKTuyecKkas pabota Ne 2 no teme
"BaunaHMe pasnnyHbiXx GaKTOpPOB Ha
NO/I0XKEHNE XMMNYECKOTO
paBHoBecus"

https://m.edsoo.ru/UMB65DAVK

29

dNeKTpoUTMYECKanA AmMccoumanms.
CunbHble U cnabble 31eKTPOIUTBI.
CreneHb Anccoumaumm

https://m.edsoo.ru/SUIMTOHPO

30

MoHHoe npounsseaeHune Boabl. Cpeaa
BOAHbIX PacTBOPOB. BogopoaHbii

https://m.edsoo.ru/7S6FNI1 YU



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/9TSXHFMT4

nokasartenb (pH) pacTteBopa

rpponus coneit. Peakumm,

31 npoTeKalLLMe B pacTBOpax https://m.edsoo.rue/LSHMAMHLJ
3/1EKTPONINTOB
MpaKktuyeckas pabota N2 3 no Teme

32 "XMMHUUYeCcKne peakuum B pactBopax https://m.eds00.rt/RDSCXFMNS
anekTpoanTos"
OKUCAUTENBHO-BOCCTAHOBUTE/bHbIE

33 peaKkuun. BaxHenumne okMcamuTenm um https://m.edsoo.rw/AF9ATHSZT
BOCCTaHOBUTENN
MeToz 3/1eKTPOHHOTIO (3/1eKTOHHO-

34 https://m.edsoo.ru/LCSPR4PCZ
MoHHoro) 6anaHca
JNeKTPoAN3 pacTBOPOB M pacniaBoB

35 https://m.edsoo.ru/7UCOBIP3Q
BeLecTs

36 PelieHune 3a4ay4 pas3/IMUYHbIX TUMOB https://m.edsoo.ru/MBRCIJ2BHV

37 PelleHune 3a4a4 pas3/IMUYHbIX TUMOB https://m.edsoo.ru/REEKUYHAU
CuctemaTtumsaums n obobuieHne

38 3HaHWI No Teme "Xumunueckune https://m.eds0o0.ri/O0CUUKMF1
peakuymn"
KoHTponbHas paboTa no teme

39 https://m.edsoo.ru/E120ZSNS2

"Xumunyeckune peakuymn"



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/L5HMAMHLJ

40

MonoxeHne HemeTaNN0B B
Meprogmnyeckom cucteme XMMMYECKUX
anemeHTtoB [1. N. MeHaeneesa u
0COBEHHOCTM CTPOEHMA UX aTOMOB.
®ur3mnyeckne cBOMNCTBA HEMETANIOB

https://m.edsoo.ru/S2TIIG534

41

AnnoTponua HemeTannos (Ha npumepe
Kucaopoaa, cepbl, pocdopa u
yrnepoga)

https://m.edsoo.ru/DKHVETX6S

42

Bozopog;: nonyyeHune, pusmyeckme u
XMMMYECKMe CBOMCTBa. Mnapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

FaforeHbl: HaxoXAeHue B Npupoae,
cnocobbl nonyyeHns, pusmyeckue u
XMMUYECKMNe CBONCTBa

https://m.edsoo.ru/SESM200XI1

44

lFanoreHoBoAopOAbl. BaxkHelwme
KncnopoacogepKalimne coeanHeHus
rasoreHos

https://m.edsoo.ru/FWWHG6A36J

45

JNTabopaTopHble M NPOMbILIEHHbIE
Cnocobbl NONYYEHMA FrANOreHOB.
NprmeHeHWe rafioreHoB U UX
coeiHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

MpaKtuyecKkas pabota Ne 4. PeweHune
3KCMepUMEHTaIbHbIX 33434 No Teme
"FanoreHbl"

https://m.edsoo.ru/VJHPYU202

47

Kucnopopa: nabopatopHbie u
NPOMbILW/IeHHble cnocobbl NOAyYeHUs,

https://m.edsoo.ru/SLQHHICFF



https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/S2TIIG534

dU3nYecKne N XMMUYeCcKne CBOMCTBA.
O30H. MprUMmeHeHMe Kucaopoaa un
030Ha

48

OKcmabl n nepoKcnabl

https://m.edsoo.ru/AMRVPMQAI

49

PeweHwne 3agay Pa3/IN4YHbIX TUNOB

https://m.edso0o.ru/Q8L50HZYY

50

Cepa: HaxoxaeHue B npupoae,
cnocobbl nonyyeHus, dusmyeckue u
XMMUYECKUE CBOWCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBogopoga, cynbduabl

https://m.edsoo.ru/PMO9PHT23

52

Kucnopoacoaep:kalme coeguHeHus
cepbl. 0cO6eHHOCTU CBOMCTB CEPHOIA
KMCNOTbI

https://m.edso00.ru/8TN3SZ505

53

MpaKtuyeckas pabota Ne 5. PeweHue
3KCMepUMEHTaIbHbIX 33434 No Teme
"Cepa 1 eé coegnHeHuns"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaxoXgeHue B npupoae,
cnocobbl nonyyeHusn, dusnyeckue u
XMMUYECKNe cBoicTBa. AMMMAK,
HUTPUAbI

https://m.edsoo.ru/IZPKO7C4P

55

Kncnopoacoaeprkawme coeguHeHmA
asoTa. OcobeHHOCTN CBOMCTB a30THOM
KUC/IOTbI

https://m.edso00.ru/271860BC3



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/4MRVPMQAI

56

MpuMeHeHMe a30Ta U ero
coeguHeHuin. A3oTHble yaobpeHusa

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxoxaeHWe B Npupoae,
cnocobbl NosiyyeHun, puUsmyeckme u
XMMMYeckne ceomctea. Pocouapl 1

dochuH

https://m.edsoo.ru/PXZ0O1Z0QS0

58

Okcunabl pocoopa,
dochopcoaepkaume KucaoTtbl. Conu
¢dochopHOM KNCNOTbI

https://m.edsoo.ru/00OZT28DNQ

59

MpumeHeHne pocdopa u ero
coeanHeHun. PochopHble yaobpeHun

https://m.eds00.ru/99E3JYYTM

60

MpakTnyeckana pabota N2 6. PeleHune
3KCNepUMeHTaNbHbIX 33434 No Teme
"A30T U pocdop n nx coeguHeHunsa"

https://m.edsoo.ru/97LCBY XY?2

61

Yrnepoga;: HaxoxaeHne B NpUposae,
annoTponHble MoandrKaLumu;
bU3nYECKne U XMMUYECKNe CBOMCTBa,
npMMeHeHue

https://m.edsoo.rt/IWDS30OTDR

62

Okcng yrnepopga(ll), okeung,
yrnepoaa(lV), yronbHas Kucnota u eé
conu

https://m.edsoo0.ru/6DLNTI13TE

63

PeweHwe 3agay Pa3/INYHbIX TUNOB

https://m.edsoo.ru/PQWKCINJX

64

KpeMHUin: HaxoxKaeHue B Npupoae,
cnocobbl nonyyeHun, dusnyeckue u

https://m.edsoo.ru/R7FY3Y3BW



https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/MO1P034QF

XMMMUYECKME CBOMCTBA

Okcng Kpemuus(lV), KpemHueBsas

65 https://m.eds00.ru/NTQOS329K
KMCNOTA, CUANKaATbI
MpMMeHeHMe KPEMHUA U ero

66 coeanHeHun. CTeKo, ero noayyeHue, https://m.eds00.ru/IXJ00600T
BMAbI CTEKNA

67 PeleHue 3a4a4 pasNMYHbIX TUMOB https://m.edso00.ru/S5319XD1S
Cuctematusauma n ob6obuieHme

68 . N \ https://m.edsoo0.ru/QCSGMOTES
3HaHWUi No Teme "HemeTannsl
KoHTponbHas paboTa no teme

g | onrponeranp https://m.edsoo.ru/VPSTECAFI

HemeTannebl

AHann3 pesynbTaToB KOHTPObHOM

70 PEsy. P https://m.edsoo.ru/LAOAONSJ7
paboTbl, KOppeKLma owmnboK
MonoKeHne MeTannos B
MepuroanyecKon cucTeme XMMMUUYECKUX

71 anemeHToB. OCO6EHHOCTU CTPOEHMSA https://m.edsoo.ru/57FR91QP1
3/IEKTPOHHbIX 060/104eK aTOMOB
MeTannos
Ob6uwme pusnyeckme cBolicTBa

72 MmeTanno.. NpuMeHeHne MeTanioB B https://m.edsoo.ru/ICNOR6AKW
ObITY U TEXHUKE

73 https://m.edsoo.ru/1V3XS7FXT

Cnnasbl meTannos. Koppo3sus



https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/NTQOS329K

MeTannos

74

PeweHwe 3apay Pa3/INYHbIX TUNOB

https://m.edsoo.ru/HCZY575D9

75

INEKTPOXUMUYECKUIA PAS, HaNPAXKEHUI
meTannos. O6uime cnocobbl
noay4yeHUsa MeTannos

https://m.edsoo.ru/SWILF3YLW

76

Ob6uan xapaKTepucTnuKa meTtannos IA-
rpynnol Meproanyeckoi cuctemsi
XUMUYECKUX 31eMeHTOB. HaTpuin n
Ka/ni: nosiydeHue, pmusnyeckme m
XMMMUYECKNE CBOMCTBA, MPUMEHEHUE
NPOCTbIX BELWECTB U UX COEAUHEHUI

https://m.edsoo.ru/W4VWNSJ5SE

77

O6uan xapakTepucTuKa meTtannos lIA-
rpynnol Meproanyeckoi cuctemsl
XMMUYECKUX 3/1eMeHTOB. MarHuim u
KasbUnii: nonyveHune, pmusnyeckme m
XMMWYECKMe CBOMCTBA, NPUMEHEHNE
NPOCTbIX BELLECTB U UX COEANHEHWN

https://m.edso00.ru/Q4YBTZ3RY

78

EcTKOCTb BOAbI U CNOCO6bI eé
yCTpaHeHuA

https://m.eds00.ru/609WLKNTN

79

ANOMUHUIA: NolydyeHne, GUsnYeckne u
XMMWYECKMe CBOMCTBA, NPUMEHEHNE

https://m.edsoo.ru/OZHBSIBQ6

80

AmdoTepHble CBOMCTBa OKCUaa U
rMAPOKCMAA atOMUHUSA,
rMOPOKCOKOMMAEKCI aNtOMUHUA, UX

https://m.edsoo.ru/RM2IRHCBM



https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/HCZY575D9

npumeHeHune

81

PeweHwe 3apay Pa3/INYHbIX TUNOB

https://m.edsoo.ru/ZCTIX7CQ3

82

MpaKtuyeckas pabota Ne 7. PewweHune
3KCNepUMeHTaNbHbIX 33434 No Teme
"MeTannbl rnasHbix nogrpynn"

https://m.edsoo.ru/ZR9H28T3K

83

0O61an xapakTepUCTUKA META/NI0B
noboyHbIX nogrpynn (b-rpynn)
MepuroAnYecKomn cucTeMbl XMMUYECKUX
3/1EMEHTOB

https://m.edsoo.ru/INZNM9J50

84

dusnyeckne n xmummnyeckme CBOMCTBA
XpOMa un ero COe,CI,VIHeHI/Ilz, nx
npumeHeHune

https://m.edsoo.ru/EMHE5BONN

85

BarkHeNwwmne coeanHEHNA MapraHua.
lNepmaHraHaTt Kanusa, ero
OKUCUTE/IbHblE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusnyeckne n xXMmmndyeckmne cBoncTea
»efiesa n ero coeanHeHuNn.
Mony4yeHne 1 NpMMeHeHWe CNaaBos
»enesa

https://m.edsoo.ru/71YSMIGSD

87

dur3myeckmne U XuMmmnyeckme cBOMCTBa
Meau U eé coeIMHEHUN, NX
npumeHeHue

https://m.edsoo.ru/GET2L9K3X

88

dusnyeckne n xummnyeckmne CBOMCTBA
LUMHKa U ero COG,D,MHEHMVI, nx

https://m.edso0.ru/O4C5QKBEJ



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/ZCTJX7CQ3

npumeHeHue. MMAPOKCOKOMMIEKChI
LUMHKa

89

MpaKTuyecKkas pabota Ne 8. PeweHue
3KCMepMMEHTa/IbHbIX 33434 Mo Teme
"MeTannbl nobouHbIx nogrpynn"

https://m.edsoo.ru/BAJAYWS82G

90

PeweHwe 3agay Pa3/INYHbIX TUNOB

https://m.edsoo.ru/EI77EUHQZ

91

0606buieHne U cucTemaTnsaLmns
M3y4eHHOro matepuana no reme
"MeTtannb!"

https://m.edsoo.ru/NHKRDJUTS

92

KoHTposbHaA paboTta no Teme
"Metannb!"

https://m.edsoo.ru/4Z262V30B1

93

AHanu3 pesynbTaToB KOHTPO/IbHOW
paboTbl, KOppeKLMa onboK

https://m.eds00.ru/KGZO0DOKTT

94

Ponb xnmunmn B obecneyeHmm
YCTOMUYMBOrO Pa3BUTMA YeI0BeYeCTBa.
MoHATME O HayYHbIX MeToAax
nccnenoBaHMA BELLECTB

https://m.edsoo.ru/SSTSRWKSS&

95

Hay4Hble NpUHLMMbI OpraHM3auum
XMMWYECKOTo NPOM3BOACTBA.
MpoMblILLIIEHHbIE CNOCODBbI NONYYEHUN
BakKHeML KX BelLecTs

https://m.edsoo.ru/V4Y20W8UR

96

XumMmuueckoe 3arpasHeHue
OKpYsKatoLlel cpeabl 1 ero

https://m.edsoo.ru/HFYWAQIVW



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/BAJAYW82G

nocneacrtemA

Xumuma u 300p0OBbe Yes0BEKA.

97 1 https://m.eds00.1u/992MUF415
JlekapcTBeHHble cpeacTBa
Xumua nuwm. Ponb xumum 8

98 H ' 1 https://m.edsoo.r/BTM3AEKNW
obecneyeHun nuLeBoit besonacHoOCcTH
KocmeTnyeckme n nappromepHblie

99 pd P 1 https://m.edsoo.ru/OV85PPBKW
cpepncTBa. bbiToBas xumus
Xumusa B cTpoutenncTse. BaxHenwme

100 CTPOUTENbHbIE U KOHCTPYKLMOHHbIE 1 https://m.edsoo.ru/SFX2N2T3J
maTepuanbl
XMMUA B CENBCKOM XO3AIMCTBE.

101 OpraHunyeckrne n MUHepasbHble 1 https://m.edso0.1u/YY395RQAIJ
yOo0b6peHus
CuctemaTtusauma n obobuieHme

102 . 1 https://m.edsoo.ru/IGMSCPOK9
3HaHMWI No Teme

OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME | 102



https://m.edsoo.ru/IGMSCP0K9
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/992MUF415




NMPOBEPAEMBIE HA EI3 MO XMMUWN TPEBOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kop,
npoBepsemoro
TpeboBaHUA

Mposepsaemble TpeboBaHUA K NpeaMeTHbIM pe3yabTaTamM 0CBOEHMUA OCHOBHOM
obpa3oBaTeIbHOM NPOrpamMmmbl cpeaHero obuiero obpasoBaHun

BnapeHue CUCTEMOM XMMMNYECKMX 3HaHMlz, KOTOpPaA BKKOYaAET:

1.1

OCHOBOMNO/AratoLLMe NOHATUA (XMMUYECKNIA 31EMEHT, aTOM, U30TOMbI,
3NEeKTPOHHasA 060/104Ka aTOMa, S-, pP-, d-291EeKTPOHHbIE OPOUTANM aTOMOB,
OCHOBHOE 1 BO3OYXAEHHOE COCTOAHME aTOMa, MOH, MOIeKY/1a, BaNE€HTHOCTb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCAEHUA, XMMMUYECKAnA CBA3b (O- U TI-CBA3D,
KpaTHble cBA3K), rmMbpuansauma aToMHbIX opbutanei, KpucTanandeckan peléTka,
MOJ1b, MOAIIPHAA Macca, MONAPHbLIA 06bEM, MONAPHAA KOHLEHTPaLLMA, PacTBOPbI
(MCTUHHbBIE, gUCNIEPCHDBIE CUCTEMDI), KPUCTANNOTNAPATbI, YINEPOAHbIN CKeneT,
dYHKLMOHaNbHas rpynna, paaukan, M13oMepbl, CTPYKTypHaa popmyna, nsomepus
(cTpyKTYypHasA, reomeTpuyeckas (LMc-, TPaHCM30MepPUs), TOMONOTNYECKUI pAL,
rOMOJIOTW, YTNEBOA0POAbI, KNCNIOPOA- M a30TCoAeP KALUME COEANHEHMS,
6MONOTMYECKM aKTUBHbIE BELLLECTBA (Yr1eBoAbl, *K1pbl, 6e/KM), MOHOMED,
NosIMMep, CTPYKTYPHOE 3BEHO, BbICOKOMONEKYNAPHbBIE COEANHEHUA, KPEKUHT,
PUPOPMUMHT, TUMbI XMMUYECKUX PeaKLMn (OKUCIUTENbHO-BOCCTAHOBUTENbHbIE,
3K30- M 3HA0TEPMMUYECKME, PEAKLMM MOHHOTO 06MEHa, FOMO- U FeTeporeHHbIe,
obpaTmble U HEOOPATUMbIE), PACTBOP, NEKTPONTbI, HEINEKTPOIUTBI,
3NEKTPONUTUYECKAA AMCCOUMaLIMA, CTENEHb AMUCCOLMALMU, OKUCUTEND,
BOCCTaHOBUTE/b, 9/1EKTPOJIN3, CKOPOCTb XMMUYECKON PeaKLMn, XMMUYECKoe
paBHoBecue)

1.2

TEOPMM U 3aKOHbI (TEOPUA XMMMYECKOTO CTPOEHUA OpraHnYeckunx selects A.M.
ByTnepoBa, TEOPUS INEKTPOSIUTUYECKOW AMccoumnaumm, Mepmoanyeckmii 3aKoH
O.. MeHaeneeBa, 3aKOH COXpaHEeHMA Maccbl), 3aKOHOMEPHOCTU, CUMBONYECKUIA
A3bIK XMMUM, MUPOBO33PEHYECKME 3HAHMA, IeXKalline B OCHOBE NMOHUMaHWA
NPUYNUHHOCTU U CUCTEMHOCTU XMMUYECKUX ABJEHUIA, COBPEMEHHbIE
npeAacTaBAeHUA O CTPOEHMM BeLLecTBa Ha aTOMHOM, MOJIEKYISPHOM U
HaAMONEKYNAPHOM YPOBHSX

13

npeacrtaBneHNA 0 MeXaHU3MaxX XUMUYECKUX peaKLLMVI, TEPMOANHaAMUNYECKUNX U
KMHETUYECKUNX 3aKOHOMEPHOCTAX UX NPOTEKAHUA, O XMMNYECKOM paBHOBECUMU,
ANCNEPCHbIX CUCTEMAX

1.4

dbaKToNOrMYECKME CBEAEHMA O CBOMCTBAX, COCTABE, NOyYeHUn U 6e3onacHOM
NCMNO/Ib30BaHUM BaXKHENLLMX HEOPraHUYECKUX U OPraHNYECKMX BELLLECTB B ObITy U
NPaKTUYECKOM AeATENbHOCTU YenoBeKa

1.5

o6u.w1e Hay4Hble NpUHUUNbI XMMNYECKOro Nnpon3soacCcTBa (Ha npumepe




NPOM3BOACTBA CEPHOM KMCNOTbl, aMMMUaKa, MeTaHo1a, NepepaboTku HedpTu)

ChopMMPOBAHHOCTb YMEHWIA BbIABAATD:

2.1

XapaKTepHble NPU3HAKN U B3aUMOCBS3b U3YYEHHbIX MOHATUI, MPUMEHATb
COOTBETCTBYIOLWME MOHATUA NPU ONUCAHUM CTPOEHUSA U CBOMCTB HEOPraHMYECKUX
M OpraHnUYecKkux BeLLECTB 1 UX NpespaLLeHni

2.2

B3aMMOCBSI3b XMMNYECKNX 3HAHWNI C MOHATUAMMU U npeacrtaBneHnAMM apyrmux
npeameTos N4 601ee 0CO3HAHHOTO NOHMMAHUA U 0ObACHEHMUA CYyWHOCTH
MaTepunanbHOro egnHCTBa MMpa

ChopMMPOBAHHOCTb YMEHMA UCNONb30BaTb:

3.1

HaMMEHOBaHMA XUMUUYECKUX COeANHEHNN MeXAYHapPOAHOro Coo3a
TEOPETUYECKON N NPUKIALHON XMMUN N TPMBUA/IbHBIE HAa3BAHMA BELLLECTB,
OTHOCALLMXCA K U3YYEHHbIM KNaccam OPraHMYeckmx N HeopraHUYecKmx
coeanHeHn

3.2

XMMMYECKYIO CUMBOINKY A7 COCTAaBAEHMA GOPMYST HEOPraHUYECKMX BELLECTB,
MOJIEKYNSIPHbBIX U CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHbIX U CKENETHBbIX)
bopmMyn opraHNUYECKUX BELLLECTB

CPopMMUPOBAHHOCTb YMEHMA KnaccudumLmpoBaTb:

4.1

HeopraHndyeckune sewecrtsa, CaMoOCTOATE/IbHO Bbl6|/|paTb OCHOBaAHUA U KpUTEPUN
ana I-(}'IaCCM(bVIKaLl,MM n3yvyaembiX XMMUYECKUX 0b6beKTOB

4.2

OopraHn4yeckune Belecrtesa, CaMOCTOATENIbHO BbI6MpaTb OCHOBaHWA U KpuUtTepuun ana
KﬂaCCVId)VIKaLI,VIVI n3yvyaemblX XMMUYECKUNX ob6bekToB

4.3

MO PasNNYHbIM NPU3HAKaMm (YMCAY M COCTaBy pearnpytoLmx BeLecTs, TeNJI0BOMy
3hPEKTY peakunn, USMeHEHUIO CTENeHen OKUCIeHNsA 3/1IeMEHTOB, 06paTUMOCTH
peaKkumu, y4acTuio KaTanmsaTopa)

ChopMMpPOBaHHOCTb YMEHUA XapaKTepMU30BaTb 3/1eKTPOHHOE CTPOeHWe aTOMOB (B
OCHOBHOM U BO36Y}KAEHHOM COCTOAHUM) U MOHOB XMMUUYECKUX 3/1eMeHToB 1 — 4
nepuoaos MNepunoandeckoi cuctemsl .M. MeHgeneesa n UX BafleHTHble
BO3MOXHOCTU, UCNO/b3YA MOHATUA S-, P-, d-3NEKTPOHHbIE opbuTanu,
aHepreTMyeckune ypoBHM

ChopMMNPOBAHHOCTb YMEHMNA 06bACHATL 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB
XMMWYECKUX 31EMEHTOB 1 06pasyembiXx UMW COeaUHEHMIA NO Nepnogam u
rpynnam

CPopMMPOBAHHOCTb YMEHWA COCTABNATb YPABHEHMUA XMMUNYECKMX PEAKLMI U




PaCKpbIBaTb UX CYWHOCTb:

OKUC/TUTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ nocpeacTBom COCTaB/ieHUA

7.1
3/1eKTPOHHOro 6anaHca aTUX peakuni
YPaBHEHUA PeaKLMn Pa3IMYHbIX TUNOB; NOJIHbIE U COKPALLEHHbIE YPaBHEHUA

7.2 peakuuii MOHHOro obMeHa, yYnTbiBan YCA0BUSA, NPU KOTOPbIX 3TU peakuum nayt
[0 KoHUa

23 peaKkLuuin rmaponnsa, peakLumin KomnaekcoobpasoBaHus (Ha npumepe

' r'MAPOKCOKOMMJIEKCOB LIMHKA U a/IIOMUHKSA)

8 CdopMUpPOBAHHOCTb YMEHMA NOATBEPKAATb:

Ha KOHKPETHbIX NpMMepax XapaKTep 3aBUCMMOCTU PeaKLMOHHOM CNocobHOCTU

8.1 OpraHUYecKMUX coeAUHEHMUI OT KPaTHOCTU U T1UNa KOBaNEHTHOM CBA3K (O- U TI-

' CBA3M), B3AUMHOTO B/INAAHWUA aTOMOB M rPynn aTOMOB B MOJIEKY/1aX, a TaKKe oT
0cobeHHOCTel peanmsaumnmn pasanyHbiX MEXaHWU3MOB MPOTEKAHUS peaKkLnit

8.2 XapaKTepHble XMMUYECKME CBOMCTBA BELLLECTB COOTBETCTBYHOLLMMM

' 3KCNEePUMEHTaMM U 3aNUCAMU YPABHEHUN XMMUYECKUX peaKL it
ChopmMpOBaHHOCTb YMEHUA XapaKTeEPM30BaTb COCTaB M BaXKHEWLLME CBOICTBA
BELLECTB, MPMHaANEXKALWMX K ONpeaeEHHbIM KaccamM M rpynnam coeanuHeHnM

9 (npocTbie BelecTBa, OKCUAbI, TMAPOKCUAbI, CONU; YTNEBOA0POAbI, MPOCTbIE
adupbl, cnnpTbl, GEHO/bI, a/ibAernabl, KETOHbI, KAPOOHOBbIE KMUC/IOTbI, C/IOXKHbIE
3dupsbl, *KMPbl, yrNeBoabl, aMWUHbl, aMUHOKMCNOTbI, 6eNKN)

10 CodopMUPOBAHHOCTb YMEHMA NPOBOAUTL PACHETLI MO XMMUYECKUM GOpMynam 1
YPaBHEHUSAM XMMMUYECKMX PeaKkLMi C UCNOoNb30BaHNEM PUIMUYECKUX BESTUYMH:
macchbl (06bEma, KoinyecTsa BelLecTBa) NPoAyKTa peakLmn, ecin oaHo U3

10.1 NCXOAHbIX BELLEeCTB AaHO B BMAE pacTBOpa C onpeaenéHHON MaccoBoMn gonel
pacTBOPEHHOTrO BELLEeCTBa UM AAHO B U3ObITKE (MMeeT npumech)

10.2 MaccoBOW UM 06 BEMHOM 40U, BbIXOAA NPOAYKTa peakumu

10.3 TensioBoro apdeKTa peakymi

10.4 06bEMHbIX OTHOLUEHUWN ra3os

10.5 Mo HaXOXAEHMIO XMMMYECKon Gopmy bl BELLECTBa
BnageHne cuctemoin 3HaHU 0 MeTOAaxX Hay4YHOro NO3HaHMA ABNEHUI NPUPOLbI,

11 NCNO/Ib3yEMbIX B €CTECTBEHHbIX HayKax U YMEHWE NPUMEHSTb 3TU 3HAHUA NpuU

3KCMEepPUMEHTaIbHOM UCCIeA0BaHUMN BELLECTB U A7 06bACHEHNA XMMUUYECKUX
ABNEHMI, UMEIOLLMX MECTO B NpUpoae, NPaKTUYECKoW AeATeNbHOCTM YeNoBeKa U




B I'IOBCGAHEBHOVI KU3HU

12

ChopmMpoBaHHOCTb YMEHUA NPUMEHATb (MCNO/Ib30BaTb) 3HAHMA O COCTaBe U
CBOWCTBaxX BELLECTB A1 SKCNepUMeEHTaNbHOW NPOBEPKU TMNOTe3 OTHOCUTENbHO
3aKOHOMEPHOCTEN MPOTEKAHUA XMMMUUYECKMX PEAKLUIM U NPOrHO3UPOBaHUA
BO3MOXHOCTEN MX OCYLLECTB/IEHMA; CUCTEMHbIE XUMUYECKME 3HAHMA ONs
06BbACHEHWNA U NPOrHO3UPOBAHUA ABAEHNI, UMEIOLUX eCTECTBEHHOHAYUYHYIO
npupoay; Aas NPUHATUA TPAaMOTHbIX PeLleHnii Nnpobaem B CUTyaumax, CBA3aHHbIX
C XMMMUeEN

13

CPopMMPOBAHHOCTb YMEHMA NIAHNPOBATL U NPOBOAUTL XMMUYECKUIA
3KCNEePUMEHT (MoayYeHME U U3yYeHMNEe CBOMCTB HEOPraHNUYECKNX U OPraHUYeCcKmX
BELLECTB, Ka4eCTBEHHbIE peaKLnn yriesoa0p0oA0B Pa3IUUHbIX KN1accos U
KMCNOPOACOAEPKALLMX OPraHUYECKMX BELLLECTB, PELLEHNE IKCNEPUMEHTAbHbIX
3a4a4 No pacno3HaBaHWUIO HEOPraHNYECKMX M OPraHUYECKUX BELLLECTB) C
cobntopgeHvemM npasua 6esonacHoro obpalleHus ¢ BewecTBamMm U 1abopaTopHbIM
obopyaosaHnem; GopmynMpoBaTh LEen UccnefoBaHmA; NPeacTaBATb B
pasnuuHon dopme pesynbTaTbl IKCNEPUMEHTA, aHAIM3NPOBATL U OLEHMBATL MX
[OCTOBEPHOCTb

14

ChopmMpPOBaHHOCTb YMEHUA OCYLLECTBAATb LIe/IeHanPaB/eHHbIN MOUCK
XMMMYECKON MHPOPMALIMK B Pa3INYHbIX UCTOYHMKAX (Hay4yHasa M yyebHO-Hay4Hasn
NuTepaTypa, CpeAcTBa MaccoBoi MHPopMaLMK, ceTb MHTepHET 1 apyrue),
KPUTUYECKM aHa/IM3MPOBaTb XMMMUYECKYIO MHbOpMaLMio, nepepabaTtbiBaTb €€ 1
MCNO/1b30BaTb B COOTBETCTBUM C MOCTaB/IEHHOM yuebHO 3aauel

15

ChopMMUpPOBAHHOCTb YMEHMUA NPOrHO3MPOBaTh, aHaIM3MPOBaTh N OLEHNBATb
MHPOPMALMIO C NO3ULLMIA SKONOTUYECKOM Be30MacHOCTM NOCAeACcTBUIN ObITOBOM U
NPou3BOACTBEHHOW AeATEeNbHOCTM Ye/l0BeKa, CBA3aHHOW ¢ nepepaboTKoi
BeLecTs; cGoOpMMPOBAHHOCTb YMEHMNI OCO3HABATb ONACHOCTb BO34ENCTBUA Ha
YUBble OpraHM3Mbl onpeaenéHHbIX BelwecTs, NOHMMas CMbIC/ MOKa3aTena
npeaenbHON AOMNYCTUMOM KOHLUEHTPaL MM, U NOACHATL Ha NpMMepax cnocobbl
YMEeHbLUEHUA U NPeAoTBPaLLEHNS UX BPpeAHOro BO3eNCTBMA Ha OpraHM3m
yesloBeKa




MEPEYEHb 2/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI3 MO XMMUA

Kog MpoBepsemblt 31eMEHT coaeprKaHus
1 TeopeTuyeckme OCHOBbI XMMUU
CtpoeHnue BeuwectBa. CoBpemeHHaa moaenb CTpoeHua aTtoma. PacnpegeneHue aneKTpoHOB
Nno aHepreTMyecknm ypoBHsam. Knaccudumkauma xmmmniyeckux anemeHtos. OcobeHHoCTH
1.1 CTPOEHMA SHEPreTUYECKUX YPOBHEN aTOMOB (s-, p-, d-anemeHToB). OCHOBHOE U
BO3OYKAEHHOE COCTOAHUA aTOMOB. DNIEKTPOHHAA KOHPUrypauus atoma. BaneHTHble
3/IEKTPOHDI
MNepuoaunyeckan cuctema xmummnyecknx anemeHTos .M. Mengeneesa. P1U3nyeckmin cmbicn
MNepuognyeckoro 3akoHa .M. MeHgeneesa. MpnunHbl U 3AKOHOMEPHOCTU U3MEHEHMA
1.2 CBOMCTB 31€MEHTOB U X COEAMHEHUI NO NEPUOAAM M rpynnam. 3aKOHOMEPHOCTH B
M3MEHEHMN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHUN, BbICLLUMX OKCUAO0B U
rMapoKcmMaos
1.3 BaneHTHOCTb. dneKTpooTpuuaTesibHOCTb. CTeneHb OKUCAeHUA
Bugbl XMMMYECKoM CBA3M (KOBaNeHTHas, MOHHas, MeTalJIndeckas, BogopoaHasn) n
14 MexaHM3Mbl eé 0bpasoBaHusa. MexmonekynspHble B3aMMoaencTeusA. Bewectea
’ MOJIEKYNIAPHOIO N HEMOJIEKY/IAPHOTO CTPOEHUA. TUNbI KPUCTANINYECKMX PELLETOK.
3aBUCMMOCTb CBOMCTBA BELLECTB OT TUMA KPUCTANINYECKON PELUETKM
15 XvmmnyecKkas peakums. Knaccmdumkaums XMMUYECKMX peaKkLLMii B HEOPraHUYeCKoM U
' OpraHMYecKoM XMMKUK. 3aKOH COXPaHEHWA MacCbl BELLECTB
1.6 CKopOCTb peakummn, eé 3aBUCMMOCTb OT Pa3IMYHbIX paKToOpoB
1.7 Tennosble 3pPeKTbl XMMUYECKUX peaKkLmnii. TEpMOXMMUYECKUE YPaBHEHUSA
18 ObpaTnmsblie peakumn. Xumuyeckoe paBHoBecue. PaKkTopbl, BAUAIOLWME HA COCTOAHUE
' Xumunyeckoro pasHosecusa. MpuHumn fle WWaTtenbe
dneKTpoanTUYecKas anccoumaums. CuabHble U cnabble anekTpoantbl. Cpeaa BOAHbIX
1.9 pPacTBOPOB BELLECTB: KNCNAsA, HEMTPAbHAA, WeodHada. CTeneHb guccoumnanmmn. Peakumm
MOHHOro obmeHa
1.10 Mpponus coneit. loHHoe npounsseaeHme Boabl. BogopoaHbiii nokasaTenb (pH) pacteopa
Cnocobbl BblpaXKeHUs KOHLLEHTPALLMKN PacTBOPOB: MaccoBas A0/ PacTBOPEHHOIO
1.11 BeLLecTBa, MOJIAPHAA KOHLEHTpaumA. HacblWweHHble 1 HeHacCbIWeHHbIe pacTBOpbI,
pactsopumocTtb. Kpuctannornapatbl
1.12 OKMCANTENBbHO-BOCCTaHOBUTE/IbHBIE peakLumn. NoBeaeHWe BELLECTB B Cpejax C PasHbIM




3Ha4yeHunem pH. MeToapbl 9NNEKTPOHHOIO 6anaHca

1.13 INeKTPOaN3 PacTBOPOB M PaCMIaBOB CoJei
2 OCHOBbI HEOPraHUYECKON XMMUK
2.1 KnaccudmKkauma HeopraHMYecKnx coegmHeHnin. HomeHKknaTypa HeopraHMYecknx BeLL,ecTs
X“MUMYECKMe CBOMCTBA BarKHEMLLNX MeTanN0B (HaTpUiA, Kannin, KanbLnin, MarHui,
2.2 ANIIOMUHUI, LMHK, XPOM, Kene3o, Meab) U Ux coeamHeHnin. Obwme cnocobbl NoayveHus
MEeTaNNoB
X“MMYecKune CBOMCTBA BarKHELINX HEMETaAN0B (ranoreHos, cepsbl, a3oTta, docdopa,
2.3 Yrnepoaa v KpeMHUA) U UX coegMHeHn (OKCUA0B, KUCIOPOACOAEPIKALLMX KUCOT,
BOZOPOAHbIX COEANHEHUI)
2.4 leHeTnyecKasa CBA3b HEOPraHMYECKUX BELLECTB, MPUHAANENKALUMX K PA3MYHBIM K/laccam
5t NaeHTndunKauma HeopraHM4eckmx coegnHeHun. KayectBeHHble peakunm Ha
’ HeopraHMYecKne BELLECTBA U MOHbI
3 OCHOBbI OpraHNMYeCcKoM XMMMUU
OCHOBHblE NONOXKEHUA TEOPUU XUMUYECKOFO CTPOEHMA OPraHUYEeCKUX coegnHermnin A.M.
ByTtnepoBsa. YrniepoaHblii CKeNeT OpraHMYeCcKom MosieKysbl. KpaTHOCTb XMMMUYECKON CBS3MW.
3.1 S- U p-CBA3WU. Sp3-, sp2-, Sp-rmbpuansaumm opbutanelt aTomoB yrnepoaa. 3aBMCMMOCTb
CBOWCTB BELLECTB OT XMMUYECKOIO CTPOEHUA MoaeKya. Fomonorn. FOMonormyecknin paga,.
N3omepua n nsomepsl
3.2 MoHsATHE 0 PYHKUMOHANbHOM rpynne. OpMeHTaunoHHble adpdeKTbl 3amecTuTenei
MpeactaBneHne o KnaccmdmKaumm opraHMYeckux selects. HomeHKNaTypa opraHnUYyecKmx
33 COeMHEHUN (CUCTeMaTMYecKas) 1 TpMBUAIbHbIE HA3BAHMA BaXKHENLWINX NpeaCcTaBUTENEN
K/1aCCOB OpPraHUYECKUX BeLLLeCcTs
3.4 CBobogHOpaAnKanbHbIN M MOHHbIA MeXaHU3Mbl peakunu. NMoHaTue o Hykneodune n
' anekTpodune. Npasuno MaproBHUKOBA. MNpasuno 3aiuesa
ANKaHbl. XMMMYeCKMe CBOMCTBA a/lKaHOB: raloreHNnpoBaHmne, AernapupoBaHune,
3 TEPMUYECKOE PA3/IOKEHME, KPEKUHT, U30Mepu3auma, ropeHume. NonyvyeHme ankaHos.
’ UunknoankaHbl. CneundurKa CBOMCTB LLMKN0ANKAHOB C MasibiM pa3Mepom LMKAa. Peakuunm
npuUcoeguHeHnsa 1 paguKaibHOro 3ameLLeHuns
AnKeHbl. XMMWYECKME CBOMCTBA: PeaKL MM NpUcoesuHEHNA (ranoreHMpoBaHue,
3.6 rMOpPUpPoOBaHMNE, TMAPOraoreHNPoBaHKE, TMAPaTaLnA), FOPEHUS, OKUCTEHUS U

noanmepusaLmun. NpombiwneHHble 1 1abopaTopHbie Cnocobbl NOyYEeHUS aKeHOB




3.7

AnKagueHbl. XMMUYECKMe CBOWCTBA a/IKaANEHOB: pPeaKkLMmn NpucoeguHeHus
(rmapupoBaHue, ranoreHMpoBaHUE), ropeHnUa U Nnoanmepmsauun. NoayyeHne ankagmeHos

3.8

ANKMHbI. XMMUYECKME CBOMCTBA: peakuMmn NpucoeamHeHuns (ranoreHnpoBaHme,
rMapuUpoBaHne, rmapaTaums, rmaporasoreHMpoBaHme) Kak cnocob nosyyeHmsa noanmepoB
W APYrMX NoNe3HbIX NPOAYKTOB. Peakuun 3amelyeHns. FopeHune aLeTuneHa Kak UCTOYHUK
BbICOKOTEMMEPATYPHOrO NJIaMeEHM 4151 CBAPKM U PE3KU MeTannoB. [pMMeHeHWe aueTuIeHa

3.9

ApeHbl. XMMMyecKkune cBoicTBa 6eH30/1a: peakunm 3NeKTPOPUIbHOIo 3aMelLEeHuns,
npucoeguHeHus (rmapupoBaHune, raoreHMpoBaHue). Peakyus ropeHma. OcobeHHoCTH
XMMUYECKUX CBOWMCTB ToAyoa. MonyyeHne b6eH3ona. Oco6EeHHOCTN XMMUYECKUX CBOACTB
ctupona. NMonnmepusaums ctupona. Cnocobbl NOAyYEHUA U MTPUMEHEHNE aPOMATUUYECKUX
yrneso4opoaos

3.10

CnupTbl. NpesenbHble 0AHOATOMHbIE CNUPTLI. XMMUYECKMe CBOMCTBA: B3aMMOZencTBue C
HaTpuem Kak cnocob yCTaHOBAEHMS HAaAUUMUA TMAPOKCOrPYNMbl, C raoreHoBOA0POAAMM
KaK cnocob noaydeHusa pactBopuTeNeil, BHYTPU- U MEKMONEKYNAPHAA AernapaTtauus.
Peakuus ropeHus. MonyyeHne 3TaHONA: peaKkLmsa BpoXKeHWs IIHOKO3bI, rMapaTaums
3TMNEHA. DTUNEHTIMKOAb U TIMLEPUH KaK NPeacTaBUTENM NPeaenbHbIX MHOFOAaTOMHbIX
CnupToB

3.11

deHon. Xumuuyeckune ceoiictea dpeHona (peakumm ¢ HaTpuem, ’MAPOKCMAOM HaTpUs,
6pomom). MNonyyeHne peHona

3.12

Anbgernapbl. XMMUYeCcKMe CBOMCTBA NpeaeNbHbIX aNbaerMaos: rmapupoBaHme;
KauyecTBEHHble peakLuuMu Ha KapboHUIbHYO rpynny (peakuus «cepebpAaHOro 3epKana,
B3ammoaencTene c ruapokcuaom meau (l1). NonyyeHne npeaenbHbIX aNbaernaos:
OKUCNEHME CNUPTOB, r’MApPaTaLMA aLeTuNeHa. ALLeTOH KaK NpeAcTaBuTe lb KETOHOB.
OcobeHHOCTM peakLMn OKUCAEHUA aLeToHa

3.13

KapboHoBble KUCNOTbl. XMMUYECKMe CBOMCTBA Npeae/ibHbIX 04HOOCHOBHbIX KapbOHOBbIX
KncnoT. OcobeHHOCTU XMMMUYECKUX CBOMCTB MYpPaBbUHOM KUCNOTbI. MoayyeHme
npeaesibHbIX 0AHOOCHOBHbIX KAPOOHOBbIX KUCNOT: OKUCEHWNE a/IKaHOB, a/IKEHOB,
nepBUYHbIX CNMPTOB, aNbaeruaos. Boiclune npeaenbHble U HenpeaenbHble KapboHoBbIe
KMCNOTbI

3.14

CnokHble 3¢unpbl U *KUpbl. CNocobbl NoAYyYeHUA CNOXHbIX 3dnpoB. OBPaTUMOCTb peakunn
aTepudmKkaymn. NMpumeHeHMe CNOXKHbIX 3GMPOB B NULLEBOIM M NApPOMEPHON
NPOMbILLAEHHOCTU. NPbI KaK CNOXKHbIe 3GUPbI TNLEPUHA U BbICLLIMX KAPOOHOBbIX KMC/OT.
XMMHUYECKMe CBOMCTBA KUPOB: TMAPUPOBAHUE, OKUCAEHWE. TMAPOU3, UM OMbLIEHUE,
KMPOB KaK cnocob NpoMbILLIEHHOTO NOJYYEHMA CONEN BbICLUMX KAPOOHOBbIX KMC/OT.
MbI/1d KaK COMM BbICLUINX KAPOOHOBBIX KUC/IOT

3.15

XrMn4yeckune cBOMCTBA IIH0KO3bl: PEAKLIMU C y4aCTUEM CMIMPTOBbIX U afibAernaHomn rpynmn m
MOJIOYHOKUCI0E BpokeHUe. NpUMeHEHNE TNHOKO3bI, €€ 3HaYEHME B *KU3HEAEeATEe/IbHOCTH
opraHusma. [incaxapuabl: caxaposa, Ma/nbTo3a. BoccTaHaBAMBatolLLme U




HeBOCCTaHaB/AMBatOWMe ancaxapuabl. Tnaponus gucaxapugos. NMoavcaxapuabl: Kpaxman,
rnvkoreH. CTpoeHne MakpoMOeKy Kpaxmana, rMKoreHa 1 Lenntonosbl. Prusmndeckue
CBOICTBA Kpaxmasna v Lenntono3bl. XMMUYeCcKne CBOMCTBA Kpaxmana: rmaposans,
KauyecTBeHHasA peakuma ¢ MogoM. XMMUYECKMe CBOMCTBA LLeNTI0N03bI: TMAPOAUS,
nonydyeHue ap1pos Lennton03bl. MoHATUE 06 UCKYCCTBEHHbIX BOMIOKHAX (BMCKO3a,
aueTaTHbIN WENK)

3.16

AMMHbI. AMUHbBI KaK OpraHMYeckue OCHOBAHMA: PeaKkLnmM C BOAOM, KUC/I0TaMK, peakuus
ropeHuns. AHUAWH KaKk NpeacTaBUTelb apoMaTUYECKMX aMMUHOB. XMMMUYECKUE CBOMCTBA
aHW/IMHA: B3aMMoAelNCTBME C KUCIoTaMmn, BpoMHOM BOAOM, okucaeHue. MonydyeHne
aMMHOB aNKUINPOBAHNEM aMMMAKa U BOCCTAHOB/IEHMEM HUTPOMNPOU3BOAHbIX
yrneso40poaos

3.17

AMWHOKNCNOTbI U 6ENKU. AMUHOKUC/IOTbI Kak amMpOoTepHble OpraHUYecKMe COeANHEHMUS.
OCHOBHble aMWUHOKUCNOTbI, 0bpasytolmne 6enku. Xmummyeckme cBOMCTBA B6eKOB: rMapons,
LeHaTypauus, KayecTBeHHble (LBETHbIE) peakunmn Ha 6enkn

3.18

CTpoeHue 1 CTPYKTYpa NoAMMepoB. 3aBUCMMOCTb CBOWCTB NOJIMMEPOB OT CTPOEHMA
MoneKkyn. OCHOBHble CNocobbl MOAYYEHMUA BbICOKOMONEKYNAPHBIX COEAUHEHMI: peaKLm
noAMMepm3saLmMm 1 NoMKoHaeHcaumm. Knaccudukauma BONOKOH

3.19

NaeHTUdPUKaLMA opraHMYECcKMX CoeaAnHEeHMN. PelleHne aKCnepMMeHTaIbHbIX 3a4a4 Ha
pacno3HaBaHWE OPraHNYeCcKMX BELLLECTB

3.20

feHeTU4YecKas cBA3b MmeXxXay KnacCamum opraHM4YecCKkunx COE,CI,MHGHMVI

XMuna n }K1U3Hb

4.1

Xumma B I'IOBCEAHEBHOVI HKU3HWN. I'Ipanma 6e3onacHol pa6OTbI C eAKuMU, TOproHYnMmn 1
TOKCUYHbIMU BeLWeCTBaMU, CpeacTBamm 6bITOBON XMUK

4.2

Xumus 1 300poBbe. XMMUA B MeauLMHE. XUMUA U CeNbCKOE XO3ANCTBO. XMMUSA B
NPOMbILAEHHOCTU. XUMUA U SHEPreTUKa: NPUPOAHbIA U MONYTHbIN HEPTAHON rasbl, UX
cocTaB M ucnonb3osaHue. CoctaB HedTU U e€ nepepaboTKa (MPMPOAHbIE UCTOYHUKK
YyrneBog0posn0s)

4.3

XUMMA 1 3KoNorna. Xummyeckoe 3arpasHeHne oKpysKatollein cpedpbl U ero nocaeacTeus.
OxpaHa rugpocdepsbl, Moysbl, aTmocdepbl, Gopbl U hayHbl OT XMMUYECKOTO 3arpsA3HEHUA.
Mpobnema oTx0A40B M NOBOUYHbIX MPOAYKTOB. ANbTEPHATUBHbIE UCTOYHUKU SHEPTUU

4.4

O6wue npeacTaBNEHUA O NPOMbILIIEHHbIX CNOCO6axX NOAYYEHMA XMMNYECKUX BELLLECTB (Ha
npumepe NPou3BOACTBA AMMMAKA, CEPHOM KMCAOTbI). YEpHas 1 LLBETHAA MeTaNyprus.
CTeKno 1 cUINKaTHaA NPOMbILWAEHHOCTb. [TpomMbllwaeHHaa opraHndeckasa xumua. Colpbé
LN OPraHNYecKon NPOMbILLIEHHOCTH

TUNbl pacyéTHbIX 3a4au




PacyéTbl macchl BelecTsa nam 06bEéma rasos no n3BeCTHOMY Koanm4yecrtsy BelecTtsa, Mmacce

5.1
AN 06BEMY OLHOTO M3 YHACTBYIOLLMX B PEAKLUMN BELLECTB
5.2 Pacuétbl Tennosoro adpdeKta peakumnm
5.3 PacyéTbl 06 bEMHbIX OTHOLIEHWI Fa30B NPY XUMUYECKUX PeaKLMAX
4 Pacuétbl maccbl (06bEMa, KONMYECTBA BELLECTBA) NPOAYKTOB peaKLmn, eCan 04HO 13
’ BelLLeCTB AaHO B U36bITKe (MMeeT npumech)
c5 PacuéTbl MmaccoBoi nnm o6bEMHON 40K BbIXOAa NPOAYKTa PeakLMn OT TEOPETUYECKU
’ BO3MOMHOIO
Pacuétbl Mmaccbl (06bEMa, KOIMYECTBA BELLECTBA) MPOAYKTA PEAKLUN, ECIU OAHO U3
5.6 BEeLLEecTB JAHO B BMAE PacTBOpA C onpeaenéHHOM MaccoBOM fo/1ei pacTBOPEHHOIO
BelecTBsa
57 PacyéTbl C MCNO/Ib30BaHUEM MOHATUIA «MACCOBAA A0/AY, KMOJIAPHAA KOHLLEHTPALUMAY,
' «PacTBOPUMOCTbY
cg HaxoxaeHne monekynapHon ¢popmysibl OpraHMYECKOro BeLLECTBa MO ero NJA0THOCTU U

MacCCOBbIM ONAM 3/1EMEHTOB, BXOAALWMNX B €ro CoCtas, Wi NO NPOAYKTaM CropaHuA




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

* Xumms, 10 knacc/ Epemun B.B., KyabmeHko H.E., TeperuH B.U., ipo3aos A.A., JlyHuH B.B.; nog,
peaakuuei JlyHnHa B.B., ObuiecTtBo ¢ orpaHnUYeHHOM OTBETCTBEHHOCTbIO «APODAY»; AKUMoHepHoe
obuwecTtBo «M3paTenbcTBo «MpocBeLeHme»

* Xumms, 11 knacc/ Epemun B.B., KyabmeHko H.E., lpo3gos A.A., lyHuH B.B.; noa pegakumeit JlyHUHa
B.B., O6uLecTBO C OrpaHNYeHHOoM oTBeTCTBEHHOCTLIO «APOPAY»; AKUuMOHEepHOe 0bLw,ecTBo
«MN3pgaTenbcTBo «llpoceeLLeHmne»

METOAUNYECKUE MATEPUAbI O1A YYUTENA

LUNPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbl CETU UHTEPHET






