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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA NMPOrPAMMA
y4yebHoro npeameTta «XumMus»
(yrmybneHHbIN ypOBeHb)
ansa obyyvarowmxesa 10-11 knaccos



NMOACHUTEJIbHASA 3AMUCKA

Pabo4as nporpamma no xvMmMun Ha ypoBHe cpefHero obuiero obpasoBaHus
pa3pabotaHa Ha ocHoBe depepanbHOro 3akoHa oT 29.12.2012 Ne 273-903 «O6
obpasoBaHum B Poccuiickon ®Pepepaumny, TpeboBaHuM K pesynbTatam
ocBoeHus degepanbHon obpasoBaTenibHOW MNporpamMmbl  cpegHero obuuero
obpasoBaHua(POIT COO), npeactasneHHbix B PegepanbHOM rocyaapCTBEHHOM
obpasoBaTtenbHoM cTaHgapte COO, ¢ yyétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumusi» B obpasoBaTesibHbIX OopraHusaumax Poccuickon
denepaunn, peanusyloLNX OCHOBHble obpasoBaTefibHble MporpamMmmbl, W
OCHOBHbIX nonoxeHnn «CTtpaTternn pasBuTUA BocnuUTaHuss B Poccunckon
depnepaumn Ha nepuog o 2025 roga» (PacnopsikeHue lNpasutensctea PP ot
29.05. 2015 Ne 996 - p.).

XnMusa Ha ypoBHe YrnybnéHHoro M3yvyeHusi 3aHMMaeT BaXHOe MeCTO B
CUCTEME €eCTeCTBEHHO-Hay4yHoro obpasoBaHua y4yawmxca 10-11 knaccos.
N3ydyeHne npegmeTta, peanu3yemMoe B YCroBusx anddepeHunpoBaHHOro,
npodunbHOro o0y4YeHus, npu3BaHO obecneunTb 00Leobpa3oBaTenbHYD W
00LLEeKYNbTYPHYIO  MOANOTOBKY  BbIMYCKHUMKOB  LUKOMbI, Heobxoaumyklo Ans
aganTaumMm nx K OGbICTPO MEHSIIOLMMCH YCITOBUSIM XXU3HU B COUMYyME, a Takxke
ONns  NpoJormkeHma  obyyeHnss B opraHmsaumsax — NpodeCcCUOHarbHOro
00pa3oBaHus, B KOTOPbIX XMMWUA SBASIETCA OOHON U3 NPUOPUTETHBLIX ANCLMMIIVH.

B nporpamme no xumum HasHayeHuve npegmeTa «Xvmusi» nonyyaet
nogpobHy0  uHTepnpeTauuMild B  COOTBETCTBMM C  OCHOBOMOMaratLwmMmu
nonoxeHunamn OroC COO o B3anMOOBYCrOBNEHHOCTU LENEN, coaepXaHus,
pe3ynbTaTtoB 00y4yeHuUss N TpeboBaHWN K YPOBHK MNOATOTOBKW BblMYCKHUKOB.
CBnaeTensCTBOM TOMY SIBASILOTCA Creaylolme BbINOSHAEeMble MporpamMmMon no
XUMUN PYHKLNK:

e VH(OPMALNOHHO-MEeTOAMYECKAdA, peanu3auma KoTopon obecneyuBaeT
nonyyeHne npeacrtaBneHns O Lendx, coaep)kaHuu, obwen crpaternm
o0y4yeHusi, BOCMUTaAHUA U pasBUTUS obyyalowmxcs cpencrBamu
npegmeTa, U3ydaemoro B paMkax KOHKpeTHOro npounsi;

e OpraHusauMOHHO-NNaHupyoLas, KoTopas npegycmaTtpusaeT
onpegeneHne: MPUHUMMIOB CTPYKTYPUPOBAHUA WM MocreaoBaTenbHOCTU
n3yyeHnsa y4ebHoro matepmana, KONMYeCTBEHHbIX N Ka4eCTBEHHbIX €ro
XapaKTepucTuK; NoaxoaoB K hopMMpoBaHUIO cogepaTesfibHOM OCHOBBbI
KOHTPONS M oueHKn obpasoBaTenbHbIX LOCTUXEHUW oby4arowmnxcs B
pamKax WTOroBOM aTTecTaumm B dOpMe €eOUHOro roCyAapCTBEHHOMO
9K3aMeHa no XMmMuu.

[Mporpamma ans yrny6riéHHOro ndy4eHnsa XMmuum:

e yCTaHaBnuBaeT WHBapWaHTHOE npegmeTHoe coaepxaHue,
obssatenbHoe Ans U3ydeHMss B paMKax OTAESbHbIX npodunen,
npegycmaTpuBaeT pacrpeferneHne u  CTPYKTypupoBaHue ero no
Knaccam, OCHOBHbIM coepXaTenbHbIM NIMHUAM/pasgenam Kypca;

e [aET npuMepHoe pacnpeerneHme y4ebHoro BpeMeHn, pekoMeHayemMoro
AN N3yYeHUs oTAeNbHbIX TEM;



e npegnaraet MpPUMEPHYK MOCNedoBaTeNnbHOCTb U3YyYeHUs yd4ebHoro
MaTepuana ¢ y4€TOM JIOrMKN MOCTPOEHUS Kypca, BHYTPUNPEAMETHbIX U
MeXnpeaMETHbIX CBA3EN;

e [AET MeTOAMYECKYK MWHTepnpeTauuio uenen u 3agad  UusyyeHus
npegMeta Ha yrnybnéHHoMm ypoBHE C  YYETOM  COBPEMEHHbIX
npuopuTteToB B  cucTeMe  cpegHero  obuwero  obpasoBaHus,
cogepXaTenbHON  XapaKTEePUCTUKM  NIaHMpyeMbIX  pe3ynbTaToB
OCBOEHMSI OCHOBHOM 0OpasoBaTeribHOW nporpamMMbl cpegHero obuiero
obpasoBaHuUs (NMUYHOCTHbLIX, METanpeaMeTHbIX, MPeAMETHbIX), a Takke C
Y4ETOM  OCHOBHbIX BMAOB  Yy4ebHO-NMO3HaABaTENbHbLIX  OENCTBUM
obyuvatoLerocs no OCBOEHUIO COAEPKaAHUSA NpeamMeTa.

Mo BCeM Ha3BaHHbIM NO3ULMAM B MporpamMmme Mo XUMuu npegycMoTpeHa
NPEEeMCTBEHHOCTb C OOy4YeHMeM XuMMUM Ha YpPOBHE OCHOBHOro obuiero
obpasoBaHus. 3a npegenaMmm YCTAHOBMEHHOW MNPOrpaMMon MO  XMMUU
obsasaTtenbHoM  (MHBapWaHTHOM) COCTaBNAKOWEN  coaepxaHua  yvyebHoro
npegMeta «XuMUsi» OCTa€TCs BO3MOXHOCTb BblbOpa ero BapuaTUBHOM
COCTaBnALEN, KOTOpasd [OOfKHa onpenenstbCs B COOTBETCTBUM C
HanpaBreHneM KOHKpPeTHOro npocumna obyyeHus.

B cooTtBeTcTBMM C KOHuenTyanbHbiMW nonoxeHmsamm Sroc COO o
HasHayeHun npeameToB 6a3oBoro w yrnybrnéHHOro YpoBHEW B CUCTEME
anddepeHumnpoBaHHoro obyyeHna Ha ypoBHe cpegHero obuero obpasoBaHus
XUMUS Ha YpoBHE YrNybnéHHOro u3y4yeHMs HanpasneH Ha peanuMsaunto
NPEEeMCTBEHHOCTU C  NOCMedylwWwmMM  3TanoM  MNOSIlyYeHUs  XMMUYECKOro
o0pa3oBaHMa B pamKax W3yvYeHuUst cneuuanbHblX €CTECTBEHHO-HAY4YHbIX W
XUMUYECKNX ONCLMNIINH B By3aX M OpraHmn3auunsax cpegHero npodecCuoHarnbHOro
obpasoBaHusa. B aTon cBA3M u3dyyeHue npegmeta «XMMUSI» OPUEHTUPOBAHO
NPENMYLLECTBEHHO Ha paclumMpeHve W  yrnybneHne TeopeTUdeckom U
NpaKTUYeCKon NoAroTOBKM 0ByYaroLmxcsl, BbIOpaBLLUNX ONpeaenéHHbIn Npodunb
obyyeHnss, B TOM u4ucne C MNEepcrnekTMBOW nocrenyowero nonyyYeHns
Xnummyeckoro obpasoBaHnsa B opraHmsaumnsax npodeccmoHansHoro obpasoBaHus.
Hapsagy ¢ atum, B ceeTe TpeboaHun ®IOC COO k nnaHnpyembiM pesynbTaTtam
ocBoeHust degepanbHon obpasoBaTenibHOM nporpaMmmbl  cpegHero obuero
obpa3oBaHusa U3yvyeHne npegmMmeTta « XuMusi» OPUEHTUPOBAHO TaKKe Ha pelueHune
3aZay BOCNUTaHUSA M coumanbHOro passutusa obyvarowmxcs, Ha dopmmupoBaHmne
Yy HUX 0OWenHTenneKkTyanbHbIX YMEHUN, YMEHUI pauuoHanmsaummn yvebHoro
Tpyaa n 0600LLEHHbIX cnocoboB JeATenbHOCTH, NMELLINX
MEXANCUUNINHAPHbIW, HagnpeaMeTHbIN XapakTep.

Cocrasnsawowmmn npegMmeta «XMMns» Ha ypoBHE yrrybnéHHoro nsydeHuns
ansaTca  yrnybnéHHble kypcbl — «OpraHudeckas xumumsa» un  «Ob6wasa wu
HeopraHuyeckast xumusy. Npu onpegeneHnn NOAxXon40B K OTOOPY U CTPYKTYPHON
OopraHu3auum coepxaHusi 3TUX KypcoB B MporpamMme no XMMuMM 3a OCHOBY
NpuHATLI nonoxeHns SroC COO o pasnuuuax 6as3oBoro u yrny6rnéHHoro
YPOBHEN U3y4eHusi npeameTa.

OcHoBy cogepxaHust KypcoB «OpraHuyeckas xumusa» n  «Obwaa u
HeopraHuyeckass XMMusi» COCTaBMfsieT COBOKYMHOCTb MNPeaMETHbIX 3HaHuh U
YMEHUN, OTHOCALLUMXCA K 6a30BOMYy YPOBHIO M3ydeHUsa npegmeTta. OTa cucrtema
3HaHUM NonyyaeT onpefenéHHoe TeopeTudeckoe AOMOSIHEHMEe, MO3BOoMsoLLee



OCO3HaHHO OCBOWUTb CyLUECTBEHHO 6onbwnr 00bEM  aKTONOrM4YECKOro
mMaTepuana. Tak, Ha yrnybnéHHoM ypoBHe u3yveHus npegmeta obecneveHa
BO3MOXHOCTb 3HAYUTENbHOIO YyBeSIMYeHUs OobbEéMa 3HaHMM O XUMUYECKUX
anemMeHTax M CBONCTBaX MX COeMHEHUI Ha OCHOBE paclUMpeHUst U yrnybneHns
npeacTaBneHnii 0 CTPOEHUM BeLLeCcTBa, XMMMUYECKON CBA3M M 3aKOHOMEPHOCTAX
NpOTEKaHUS peakunin, paccMaTpmBaeMblX C TOYKM 3PEHUA XMMUYECKON KMHETUKM
n TepmoanHamukn. WM3ydyeHne nepuogmyeckoro 3akoHa w [lepunoguyeckomn
CUCTEMbI  XMMMYECKMX  3nemMeHToB  bGasupyetcsd Ha  COBPEMEHHbIX
KBAHTOBOMEXAHUYECKNX NPEeACTaBNEeHNAX O CTPOeHUM aToma. XuMuyeckas
CBA3b OODBACHAETCS C TOYKM 3PEHUS] IHEPreTUYecKUX U3MEHeHWn npu eé
0o0pa3oBaHMM W paspyLleHUn, a Takke C TOYKM 3pPEeHUs MexXaHu3MoB eé
obpas3oBaHus. WM3yyeHne TUNOB peakuuin [ononHsaeTca GOoOpMUPOBAHMEM
npegcrtasrieHnin 06 aNeKTPOXUMMNYECKMX NpoLleccax 1 3NeKTponn3e pacniasos U
pacTBOPOB BellecTB. B Kypce oOpraHuM4Yeckom XuMuu nNpu  pPaccCMOTPEHUN
peakuMOHHON CrMOCOOHOCTM coedMHeHun yaensdeTcsd ocoboe  BHUMaHue
Bornpocam 060 9NEeKTPOHHbIX 3addekTax, O B3aMMHOM BAUAHUN aTOMOB B
MoOneKynax u mexaHmsamax peakumn.

Ocoboe 3HayeHMe WUMeeT TO, YTO Ha COAep)XaHWe KypCOB XUMUN
yrnyOnéHHOro YpOBHS M3y4YeHUst AN KaccoB onpefenéHHoro npoduns
(rnaBHbIM 0Opa3oM Ha MX CTPYKTYpPY M XapakTep AOMNOSIHEHUA K obLien cncteme
NpeaMeTHbIX  3HaHWW) OKa3blBalOT BIIMSIHWE CMEXHble npeameTbl.  Tak,
Hanpumep, B COAEPXaHUM npegmeTa [Ans KAacCoB  XMMMUKO-(PU3NYECKOrO
npoduns 6onbloe 3HavyeHne dyayT UMEeTb dNeMEHTbl y4ebHOro marepuana no
obwen xumuun. MNpu n3yvyeHun npegmeTa B JaHHOM criydae akueHT byaeTt coenaH
Ha OOLHOCTL METOAO0B MO3HAHWUS, OOLHOCTb 3aKOHOB M TEOPUA B XMMUN U B
dun3nke: aToMHO-MOMEKYNsipHaa Teopus (MOSeEKynspHas Teopus B uU3uke),
3aKOHbl COXpPaHEHUs Maccbl U SHEPrnn, 3aKOHbl TEPMOANHAMMKM, IIEKTPONn3a,
npeacTaBreHnsi 0 CTPOEHNN BELLLECTB 1 apYyroe.

B 1O Xe Bpema B cogepxaHuuM npeameTa [Ansi KracCoB  XMMWKO-
Buonornyeckoro npoduns 6onbWN yaenbHbI BeC ByaeT MMETb opraHnyeckas
xumuma. B aToM cnyyae npegoctaeBnsieTcd  BO3MOXHOCTbL aAna  6onee
0OCTOATENBHOrO  PacCMOTPEHUS  XUMUYECKOW  OpraHm3auumnm  KneTkn  Kak
BGrMonornyeckon CUCTEMbI, B COCTaB KOTOPOW BXOAAT, K MpuMmepy, Takue
CTPYKTYPHble KOMMOHEHTbI, Kak nunuabl, 6enkun, yrnesoAbl, HYKNENHOBbIE
KMCNOTbl U apyrue. Npu 3TOM 3HaHUSA O COCTaBe M CBOMCTBAX NpeacTaBuTenen
OCHOBHbIX KIacCcoB OpraHW4YecKMX BELLECTB CnyXaT OCHOBOW AN WU3yyYeHus
CYLLHOCTU NpoLeccoB (hOTOCUMHTE3A, AblXaHWUA, NULLEBaPEHMS.

B nnaHe d¢opMmnpoBaHMs OCHOB Hay4yHOro MUPOBO33PEHUS, OCBOEHUS
obuleHay4yHbIX METOAOB MO3HaHMS W OnbiTa MNPAKTUYECKOro MPUMEHEHUS
Hay4HbIX 3HaHUA M3yvyeHMe npegmetTa «Xumusa» Ha YyrnybnéHHoMm YypoBHE
OCHOBaHO Ha MeXNpeaMEeTHbIX CBA3AX C y4eOHbIMU NpeamMmeTamMu, BXOAALWMMU B
cocTtaB «EcTecTBeHHO-Hayu4HbIX NnpegmeToB», «MaTtemaTuka n nHpopmaTmka» u
«Pycckumn asbik U nutepaTypanr.

Mpn un3yyeHuM yyeOHOro npegmetTa «XuMusi» Ha yrnyoGnéHHOM YpOBHe
Takke, Kak Ha YpoOBHE OCHOBHOIO 1 cpegHero obuwero obpasoBaHus (Ha 6a3oBOM
YPOBHE), 3agadenn NepBOCTEMEHHOW 3HAYUMMOCTU sBRsieTca opMupoBaHmne
OCHOB HayKn XMMUK Kak 0651acTn COBPEMEHHOIO €CTECTBO3HAHUS, NMPaKTUYECKON



OesATeNnbHOCTU 4YenoBeka M OOHOTO M3 KOMMOHEHTOB MMPOBOW KyNbTypbl.
PelweHne aTo 3agaynm Ha yriybrnéHHOM YypoBHE U3ydeHUs npegmeTa
npegnonaraeT peannsauunio Takux Lenen, Kak:

dopmupoBaHMe npencTaBfeHNn: O MaTepuanbHOM €eOUHCTBE MuUpa,
3aKOHOMEPHOCTSX U NO3HABAEMOCTU ABSIEHUN NPUPOAbI, O MECTe XUMUU
B CMCTEME ECTECTBEHHbIX Hayk M eé Befyllenm ponu B obecneyeHuu
YCTOMYMBOrO  pasBuUTUSA  4YeroBeyecTBa: B  peweHun npobrnem
9KONOrMYecKon, aHepreTUYeckon n nuweBon 6e3o0nacHOCT, B Pas3BUTUN
MeOWLUWUHbI, CO30aHNN HOBbIX MaTtepuarnoB, HOBbIX UCTOYHMKOB QHEPruN,
B obecneyeHnmn paumoHarnbHOro NpUPOAONONb30BaHUS, B
hopMUPOBaAHMM MUPOBO33PEHUS M OOLLEN KyNbTYpbl YEOBEKA, a Takke
3Konormyeckn o6OCHOBAHHOIMO OTHOLWIEHUSS K CBOEMY 300POBbIO WU
NpUpoaHON cpeae;

OCBOEHME CUCTEMbI 3HAHUKW, nexawmx B OCHOBE XMMMUYECKOMN
COCTaBNAKLLEN €CTeCTBEHHO-Hay4YHOW KapTWHbI Mupa:
doyHOaAMEHTanbHbIX MOHATUA, 3aKOHOB M TEOPUN XUMWUU, COBPEMEHHbIX
npeacTaBfieHNn O CTPOEHUN BeLeCTBa Ha pasHblX YPOBHAX — aTOMHOM,
MOHHO-MONEKYNAPHOM, HaAMOSMEKYNSAPHOM, O TepMOAMHAMUYECKUX W
KMHETUYECKMX 3aKOHOMEPHOCTSX MNPOTEKAHUA XMMUYECKUX peakuun, o
XMMWYECKOM paBHOBECUM, pacTBOpax W AUCHEPCHbIX cuctemax, o6
0BLLMX HAYYHbIX MPUHUMNAX XMMUYECKOro Npon3BoLCTBa;
dopmmpoBaHme y oby4atoLmxcs OCO3HaHHOro NOHMMaHNA
BOCTPEOOBAHHOCTN CUCTEMHLIX XMMUYECKUX 3HaHUKA ONna 0b6bACHEHUS
KNoyeBbIX ngen n npobnem coBpeMEHHOW XUMUU, ONA OObSACHEHUS U
NPOrHO3MPOBaAHNA SIBIEHUIN, NMEIOLLINX eCTECTBEHHO-HAY4YHY0 nNpupoay;
rPamoTHOro peLeHns npobnewm, CBSA3aHHbIX C XUMUEn,
NPOrHO3MPOBaHNA, aHanmM3a W OLEHKM C NO3UUMA  SKONOrM4YecKom
©e3onacHocTn nocnencTeumn OblTOBOM " NPON3BOACTBEHHOM
AEeATEeNbHOCTM YenoBeKka, CBS3aHHOM C XMMMWUYECKMM MPOU3BOACTBOM,
Mcnonb3oBaHNEM N NnepepaboTKon BELECTB;

yrnybneHne npeactaBneHUMM O HayYHbIX  MeTodax — MO3HaHuS,
HeobXoouMbIX ONnA NPUOBpPeTeHNUsT YMEHUIA OPUEHTUPOBATLCA B MUpE
BELWECTB M OOBACHEHUA XUMWUYECKUX SIBNEHUA, UMEIOLMUX MECTO B
npupoae, B NpakTM4eckon AeaTeNIbHOCTN U NOBCEAHEBHOW XXN3HMW.

B nnaHe peanusaumn nepBooYepenHbiX BOCMUTATENbHBIX U pa3BMBaIOLLNX
dYHKUMA LEeNOCTHON CUCTEMbI cpegHero obuiero obpasoBaHus Npu NU3y4eHUn
npegmeTa «XuMus» Ha  yrinybnéHHOM ypoBHEe O0CObyl aKTyanbHOCTb
npuobpeTaloT Takne Lenu n 3agayu, Kak:

BOCMUTaHNEe YOEeXOEHHOCTM B MO3HABAEMOCTU SBMIEHUN MNPUPOAbI,
yBaXXeHUs1 K Mpoueccy TBop4yecTBa B 00MacTtu TeopeTU4ecknx wu
NpUKNagHbIX UccnegoBaHU B XUMUKM, hopMUpOBaHNE MUPOBO33PEHUS,
COOTBETCTBYIOLLLEr0O COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;

pasBuTMe MOTUBAUMM K OOYYEHUO W MO3HaAHUK, CMNOCOOHOCTEN K
CaMOKOHTPOMO M CaMOBOCMMTAHMIO Ha  OCHOBE  YCBOEHUS
obLeyenoBe4Yeckux LEHHOCTEN;



e pasBuMTME  MNO3HaBaTEfNbHbIX  WMHTEPECOB,  MHTENMEKTyanbHbIX U
TBOPYECKNX CcnocobHocTen oby4varowmxcs, ¢opMMpoBaHne Yy HUX
CO3HATENIbHOrO0 OTHOWIEHUS K camMoobpa3oBaHMIO W HENpPepbIBHOMY
obpa3oBaHUIO KaK YCMNOBUKO  YCNEewHOW nNpodeCcCUOHanbHON U
00LEeCTBEHHOW OeATeNbHOCTM, OTBETCTBEHHONO OTHOLUEHUSI K CBOEMY
3[0pPOBbLI0 U NOTPEBHOCTN B 340POBOM 06pase XnU3HW;

e (OpPMMPOBAHME YMEHWUA U HABLIKOB Pa3yMHOro NpUpoLOnofb30BaHUS,
passuTue 9KOJSI0rM4ecKom KynbTypbl, npunobpeTteHne onbiTa
06LLLEeCTBEHHO-MOME3HON 3KONOrM4ecKom AessTenbHOCTH.

O6Lee ymcno 4Yacos, NPeLyCMOTPEHHbIX A5 U3YYEHUSI XMMUK Ha yriy6neHHOoM

ypoBHe cpeaHero obuwiero obpasosaHus, coctaBnsaeT 204 yacos: B 10 knacce —

102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heaento).



COOEPXAHUE OBYYEHUA
10 KITACC

OPIrAHUYECKAA XUMUA

TeopeTnyeckne oCHOBbI OPraHUYeCKON XUMUWN.

[MpeoMeT K1 3HayYyeHMe OpraHUYeckom XUMWUKW, MpeacTaBneHMe o
MHOroobpasmm opraHM4eCcKux CoeaNHEHNN.

ONEeKTPOHHOEe CTpoeHMe aToMa yrrepoga: OCHOBHOe W BO36yXaAEHHoe
COCTOSAAHUA. BaneHTHble BO3MOXHOCTM aTtoma yrrepoja. Xmmuyeckass CBSA3b B
OpraHM4yeckux coeguvHeHusix. Twunbl rMbpuansaumm aToOMHbIX opbuTanen
yrnepoga. MexaHu3ambl 00pa3oBaHMsS KOBaneHTHOW CBA3M  (OOMEHHbIn un
AOHOPHO-aKLUENTOPHbIN). TuUnbl NepekpbiBaHUA aToOMHbIX opbuTanen, o- u TI-
ceasn. OgmHapHas, aBovHasi u TponHasa cBsasb. Cnocobbl paspbiBa CBA3eN B
MOneKkynax opraHudeckumx BewectB. [loHsaTne o cBobogHoOM pagukane,
HyKneodwune n anekrpodune.

Teopuna CTpoOeHust opraHuyecknx coeanHeHun A.M. bytneposa u
COBpEMEHHbIE MNPeACTaBlieHNA O CTPYKType Mornekyn. 3HadeHue Teopuu
CTPOEHUSI  OpraHM4yecknx coeauvHeHun. MonekynsapHble W CTPYKTYPHble
dopmynbl.  CTpykTypHble  OpMyINbl  pas3nnyHbiX  BWOOB:  pa3BEpPHyTas,
COKpalléHHasi, ckenetHasa. Wsomepusa. Buagbl wusomepumn: CTpyKTypHas,
NPOCTPAHCTBEHHAA. OJNEKTPOHHble 3aPeKkTbl B Monekynax oOpraHu4eckux
coeauHEHNN (MHOYKTUBHBIA N ME30MEPHbIN 3 dEKTDI).

[MpenctaBneHne o Krnaccudukauum opraHmveckux BewlecTtB. [loHATME O
dYHKLMOHaNBHOMN rpynne. "omonorus. ["omonornyeckme pAabl.
CuctemaTtnyeckass HoMeHknatypa opraHudeckunx coegunHenun (IUPAC) wu
TpuBMarbHble Ha3BaHWUs OTAENbHbIX NpeacTaBUTenen.

OcobeHHOCTM 1 Knaccudukaumnsa opraHuyecknx peakuuin. OKUCnUTeNbHO-
BOCCTaAHOBUTENbHbIE peakumm B OpraHNYecKomn XMMUUN.

OKCnepuMeHTanbHble MeToAbl M3YyYeHUs BewecTB U UX MpeBpaLleHuii:
O3HakomreHne ¢ obpasuamMu OpraHM4YecKMx BeLLeCTB WU MaTepuanamm Ha ux
OCHOBe, OrbITbl MO NpPeBpaLLEeHN0 OpPraHUYeCcKUX BeLecTB MNpu HarpeBaHuu
(nnaBnexue, obyrnuBaHne W ropeHue), KOHCTpyupoBaHuWe Moenen MOonekyn
OpraHM4yecKkux BeLLecCTB.

Yrnesopgopoaeol.

AnkaHbl. fomonornyeckun psg ankaHos, obwasa opmyrna, HOMeHknaTypa
N n3omepus. SNEKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHWEe MOSEKYS ankaHoB,
spi-mbpuamsauma  atoMHbix opButanen yrnepoda, O0-CBA3b. duanyeckue
CBOWCTBA arnkaHoB.

XUMmMYeckne CBOKMCTBA arikaHOB: peakuun 3aMelleHusi, M3omepusauuu,
AernapupoBaHus, LMKNn3aumm, Nnnponusa, Kpekndra, ropeHud. lNpencraeBneqve
0 MexaHu3Me peakuui pagmkanbHOro 3aMeLLeHust.

HaxoxgeHue B npupoge. Cnocobbl Nony4YeHnsa n npuMeHeHne ankaHos.

LinknoankaHel. O6waa dopmMyna, HOMEHKnatypa W  unsomepus.
OCOBEHHOCTM CTPOEHMS U XMMUYECKMX CBOWCTB ManbiX (LMKIOMpPOMaH,
umnkrnobyTtaH) n obblYHbIX (LMKONEHTaH, UUKIorekcaH) uuknoankaHos. Cnocobbl
NosTly4eHNsa U NPUMEHEHME LUKITOankaHoB.



AnkeHbl. [lomonornyecknn psg ankeHos, obwasa opmMmyna, HOMEHKnaTypa.
ONEeKTPOHHOE W NPOCTPaHCTBEHHOE CTPOEHWe MOMEKyn arnkeHoB, Sp2-
rmbpuansauma atoMHbiXx opbutanen yrnepoga, o- U TT-cBA3N. CTPYKTypHas u
reometTpudeckass (uuc-tpaHc-) wusomepus. dusndeckme CBOWCTBA aSIKEHOB.
XnMnyeckne CBOWMCTBA: peakuuu MpUCOeaUHEHUs, 3aMeLLEHNs B A-MOSOXeHNe
npuv OBOMHOW CBA3W, nonmmepusaumm mn okucnenus. lNpasuno MapkosBHMKOBA.
KayecTBeHHbIe peakumm Ha OBOWMHYHO CBSA3b. CNoCcoObl Nony4YeHnss N NpUMeHeHne
arkeHoB.

AnKkagueHsbl. Knaccundgmkaums arnkagueHos (conpsikEéHHble,
N30NNPOBaHHbIE, KyMyriupogaHHblie). OCOBEHHOCTN ANIEKTPOHHOIO CTPOEHUSA U
XUMWYECKUX CBOWCTB COMPSKEHHbIX AueHoB, 1,2- u 1,4-npucoeguHeHmne.
Monnmepunsaums COnpsXXEHHbIX AMeHoB. Cnocobbl NonyvyeHus U NpUMeHeHue
ankagueHos.

AnkuHbl. fomMonormyecknn psig anknHoe, obwasa dopmyna, HOMeHknaTtypa
N n3omepusi. ANEKTPOHHOE N MPOCTPAHCTBEHHOE CTPOEHME MOSIEKYN asikKMHOB,
Sp-rimbpuamsaumna  aTtoMmHbIX opbuTtanen yrnepopa. dusmyeckme CBOWCTBA
ankMHOB. XUMWYECKME CBOWCTBA: peakuuuM MPUCOEANHEHUS, OUMeEpU3aunm u
TpuMmepusaunmn, okmcrneHnsa. KNcrnoTHele CBOMCTBA anknHoOB, UMEHLLMX KOHLIEBYHO
TPOVHYKO CBA3b. KayecCcTBEeHHble peakuun Ha TPOoWHy CBA3b. Crnocobbl
Nosly4YeHnsa n NPUMeHEHME ankuHoB.

ApomaTtundeckue yrnesogopoabl (apeHbl). [OMOMOrM4yeckun psif apeHos,
obwaa dopmyna, HOMeHknatypa UM  M30Mepud.  OJSIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHMEe Monekynbl ©OeH3ona. Pusnyeckme CBOWCTBA
apeHoB. XvMunyeckne cBonctea GeH30Mna U ero roMosioroB: peakunm 3aMeLleHuns
B 6€H30MbHOM KOSbLie M YrNeBO4OPOLHOM pajukane, peakunn npucoeguHeHns,
okucneHue romosioros 6eHsona. NpencrasneHne 06 OpMeHTUPYIOLWEM OENCTBUM
3amectutenen B OEH30MbHOM KOMbLUE Ha MpuMepe ankuibHbIX paankanos,
KapbOKCUNbHOW, TMOPOKCUITbHOWM, aMUHO- WU HUTPOrPYynMbl, aTOMOB ranioreHos.
OCoBeHHOCTM XMMUYECKMX CBOMUCTB cTupona. [lonumepusaums cTtupona.
Cnocobbl Nony4YeHnsa u NnpMMeHeHe apoMaTUIECKMX YrineBogopoaoB.

MpupoaHbIn ras. MNMonyTHble HedpTAHbIE radbl. HepTb 1 €€ NponucxoxaeHue.
KameHHbIN yronb 1 NpoaykTel ero nepepadotkn. Crnocobbl nepepaboTkn HedTu:
neperoHka, KPeKUHr (TepMUYECKUIW, KaTanuTU4eCKUn), pUPOPMUHT, NUPONN3.
[MpoaykTbl nepepaboTkn HEPTU, UX MPUMEHEHME B MPOMBbILLIIEHHOCTU U B BbITY.

["eHeTUYecKkasi CBSA3b MexXxay pasfiMYHbIMK Knaccamu yrieBoaopoaos.

OIEeKTPOHHOE CTPOEHMe ranioreHnpon3BoaHbIX yrinesogoponos. Peakumn
3aMelleHnss ranoreHa Ha mMapoKCcorpynny, HUTPOrpynny, LuaHorpynny,
amunHorpynny. [encTBne Ha ranoreHnpou3BoAHble BOAHOIMO M CAMPTOBOIO
pacTtBopa weénoyn. Baammogencreme guranoreHankaHoB ¢ MarHMEM U LIMHKOM.
[MoHaTne o} MeTannoopraHNyYeckmnx COeMHEHNSAX. Mcnonb3oBaHue
ranoreHNPoOu3BOAHbIX YrNeBogOpPOAOB B ObITy, TexHWKe W Npu  CUHTe3e
OpraHN4yecKux BELLECTB.

JKcnepuMeHTanbHble MeToAbl M3y4YeHUs BeLeCcTB U UX NpeBpaLleHUi:
n3yvyeHuve dom3nyecknx CBOWCTB yrrnesoaopoaos (pacTBopuMOCTb),
KayeCTBEHHbIX peakunin yrneBogopoaoB pasnuyHbIX KraccoB (obecuBeymBaHue
BpOMHONM UM MOAHOW BOAbI, pacTBOpa NepMaHraHaTa Kanusi, B3anMogencTene
auetTuneHa C amMMMadYHbIM pPacTBOpOM okcuaa cepebpa(l)), kayecTBeHHoe



obHapyXeHue yrnepoga M BOOOpPOAa B OpraHUYECKMX BeLecTBaXx, NofyyYeHue
3TUNEHA N U3yYeHUe ero CBOWCTB, O3HAKOMSIEHME C KOMnekumsammn «HedTb» U
«Yronb», ¢ obpasyamu nnacTtMacc, KayyykoB W pPe3uHbl, MOAENMpoBaHME
MOJSIEKYI YrNeBo4oOpOA0B M rarioreHnpon3BoAHbIX YrneBogopoaoB.

Kucnopopacopepxauime opraHnyeckme coeanHeHus.

MpepenbHble ogHoaTOMHble cnupTbl. CTpoeHMe Monekyn (Ha npumepe
MeTaHona u aTtaHona). [omonornyeckun psg, obwas dopmyna, nsomepus,
HOMeHKnaTypa W Knaccudpukaums. Pusndeckne CBOMUCTBA NpenenbHbIX
OQHOATOMHbIX CcnupTOB. BogopoaHble CBA3WM Mexay Mosiekyrnamu CrnvpToB.
XnMmnyeckne CBOWCTBA: peakumm 3aMelleHus, aermgpaTtaumm, OKUCIIEHWS,
B3aMMOOENCTBME C  OPraHU4YeCKUMM N HEOpPraHUYeCKUMW  KUCNOTaMMu.
KauyectBeHHaa peakuma Ha OAHOATOMHble cnupTbl. [enctBne aTaHona u
MeTaHofla Ha opraHmam 4enoseka. Cnocobbl MNONyvYeHUs W NPUMEHEHUE
OAHOATOMHbIX CMIMPTOB.

[MpocTble adumpbl, HOMeHKNaTypa u nsomepus. OcobeHHOCTU PU3NYECKUX U
XUMWYECKNX CBOUCTB.

MHOroaTOMHbIE CNUPTbl — JTUNEHIMNKOSNb U MUUEPUH. Pusnyeckme u
XUMUYECKMEe  CBOWCTBA.  peakumnm  3aMelleHusl,  B3aumogeuctsme C
OpraHMYeCKUMMU N HEOPraHUYEeCKMMWU KUCHOTaMu, KadeCcTBEHHasa peakuusi Ha
MHOroaToMHble  CAUPTHI. [MpenocraBneHMe O MEXaHM3Me  peakuun
HyKneourbHOro 3amelleHus. [enctesne Ha opraHusm 4ernoseka. Cnocobbl
Nnosly4eHnsa n NpUMeHeHne MHOroaTOMHbIX CMMPTOB.

®eHon. CTpoeHMe MOneKysnbl, B3aUMHOE BIUSHME TMAPOKCOrpynnbl W
6eH3onbHOro agpa. dmsndeckme ceonctea peHona. OcobeHHOCTU XMMUYECKNX
cBonctB dpeHona. KayecTBeHHble peakumm Ha deHosn. TOKCMYHOCTb (beHona.
Cnocobbl nony4eHnsa un npumeHeHne eHona. PeHondgopmanegerngHas cMmona.

KapOoHunbHble coeavHeHUs — anbAernabl U KETOHbl. JNEeKTPOHHOEe
CTpOeHne KapboHunbHOW rpynnbl. [OMonormyeckMe psabl anbaerngos w
KeToHOB, obwasa dopmMmyna, nsomepmsa n HomeHknatypa. dmsmnyeckme CBOMCTBA
anb4erngoB U KETOHOB. XMMUYECKME CBOWCTBA anbAernaoB N KETOHOB: peakumnn
npucoegnHeHna. OkucrneHne anbOerngoB, KadecTBEHHble  peakuMm  Ha
anbgerngbl. Cnocobbl NoNyyYeHnst U NpUMEHeHne anbaernaoB N KETOHOB.

OpHoocHOBHbIE  NpeaenbHble  kapboHoBble  KMCNOTbl.  OCOBEHHOCTU
CTPOEHUS1 Monekyn kapboHOBbIX KUCrnoT. W3omepus M HOMEHKnaTypa.
dunsnyeckne CBOMCTBA OOHOOCHOBHLIX MpeaenbHbiX KapbOOHOBbLIX KUCIIOT.
BooopogHble cBs3W Mexgy Mornekyrnamum KapOoHOBbIX KUCNOT. XuUMUYeckue
CBOWCTBA: KUCMOTHbIE CBOMCTBA, peakuma atepuukaummn, peakumm ¢ y4actmem
yrnesogopogHoro pagukana. Oco6eHHOCTU CBOWCTB MYypaBbMHOW KUCIIOThI.

[MoHATME O NpPoM3BOAHbLIX KAapOOHOBLIX KUCMOT — CHOXHbIX 3dupax.
MHoroobpasune kapboHoBbIX KMCNOT. OCOBEHHOCTU CBOWCTB HenpedesibHbIX U
apomMaTn4ecknx KapbOHOBbIX KMCIOT, AnKapOOHOBbIX KMCNOT,

rmapokcukapOboHoBbIX KucnoT. [lpeacraButeny BbICWINMX KapOOHOBLIX KUCHAOT:
cTeapuHoBasi, NaribMUTUHOBAS, ONIENHOBAs, JIUHOMIe8as, JIUHOIeHO8as! KACIOThI.
Cnocobbl nony4yeHnst 1 NpuMMeHeHne KapboHOBbBIX KACIIOT.

CnoxHble acumpbl. [omonorndecknn psg, obwas dopmyna, nsomepus m
HOMeHKnaTypa. duanyeckme uU XMMUYECKME CBOWCTBA:. MMOPONU3 B KUCION Wn
LenoYyHoun cpege.



Kunpebl. CTpoeHue, pusnyeckme n xmummyeckme CBOMCTBA XXMUPOB: MMOponn3 B
KACnon U wernoyHon cpege. OCOBEHHOCTUM CBOWCTB >XMPOB, COAepKaliux
OCTaTKN HenpeaeribHbIX XXUPHbIX KUCNOT. XKnpbl B npupoae.

Mbina kak conun BbiCLUNX KAPOBOHOBbLIX KMCAOT, NX MOKOLLLEE AEeNCTBUE.

O6was xapaktepucTuka yrnesogoB. Knaccudpumkaums yrnesogoB (MOHO-,
an- n nonucaxapugsl). MoHocaxapugbl: rnoko3a, pykTosa, ranakrosa, pnbosa,
ae3okcnpnbosa. Pusmyeckme CBOMCTBA M HaxoxaeHue B npupoge. POTOCUHTES.
XumMmnyeckne CBOWCTBA  [MHOKO3bl:  peakumMnm C  ydacTUeM  CiMpPTOBbIX W
anbgervaHon rpynn, CnMpToBO€ M MOJSIOYHOKUCIIoe BpoxeHue. [NpumeHeHne
rMIOKO3bl, €€ 3HayYeHue B XU3HedeATeNbHOCTU opraHu3ama. [ducaxapuabl:
caxapoasa, ManbTo3a n naktosa. BoccraHaBnusatowme n
HeBOCCTaHaBnMBawowue ancaxapuvabl. 'mgponus gucaxapngoB. HaxoxageHue B
npupoae v npumeHeHue. [lonucaxapuabl: Kpaxman, [UKoreH wu uernnionosa.
CTpoeHne MakpOMOneKyrn Kpaxmana, rnukoreHa v uennionossl. dusmyeckune
CBOMCTBa Kpaxmarna un Lennonosbl. XMMUYeckmne CBOMCTBA Kpaxmana: rmaponmns,
KayeCTBeHHas peakuusi ¢ nogom. XMMnyeckme CBOMCTBa Lensionosbl: rmaponuns,
nonyyeHne agupoB Uennonosbl. [loHATME 006 WCKYCCTBEHHbIX BOJSIOKHAX
(BUCKO3a, aueTaTHbIN LWESIK).

JKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BeLecTB U UX NpeBpaLleHUi:
pacTBOPUMOCTb pas3nn4yHbIX CNUPTOB B BOAE, B3aMMOAEWUCTBME 3TaHomna C
HaTpUEM, OKUCNEeHUe ITUMOBOro cnupTa B anbAerng Ha packanéHHon MeaHoW
NPOBOJSIOKE, OKUCIIEHWE JTUNOBOro cnupTa OUXpPOMAToOM Kanus (BO3MOXHO
Mcnosib3oBaHne BuaeoMaTepuarnoB), Ka4eCTBEHHble peakuuu Ha anbgeruabl (c
rmgpokcungom anammuHcepedpa(l) n rmgpokengom megu(ll)), peakums rmumuepuHa
c rmgpokcugom megu(ll), xmummnyeckme cBOMCTBa pacTBOpa YKCYCHOM KUCMOTHI,
B3anMMOenCTBMEe pacTBopa rroKo3bl ¢ rugpokecnaom meau(ll), Bsanmogencrene
Kpaxmana C MOAOM, peLleHne IKCNepuMeHTanbHbIX 3ag4ad no temam «CnupTbl 1
deHonbl», «KapboHoBble KUCNOTbl. CROXHbIE 3hUPbI».

A3oTcoaepxalime opraHu4eckue coeguHeHUs.

AMWHbI — OpraHMyeckue nNpon3BoaHble ammuaka. Knaccmukauma amMmHoB:
anuartnyeckme M apomaTuyeckue; MnepBuYHble, BTOPUYHbLIE U TPETUYHbLIE.
CtpoeHune mornekysn, obwas gopmyna, nsoMepusi, HoMeHknaTypa n omsmyeckmne
cBoUcTBa. XMMUYyecKoe CBOMCTBA anndaTnyecknx aMmMHOB: OCHOBHbIE CBOUCTBA,
ankunupoBsaHue, B3auMoaenCcTBue NnepBuMYHbIX aMUHOB C a30TUCTOM KUCIOTOW.
Conu ankunammoHus.

AHUNMH — npeacTaBuUTENb aMUMHOB apomatumyeckoro psga. CrtpoeHue
aHunuHa. BsanmMHOe BnNuAHME Trpynn  aTOMOB B  MOSeEKyne aHunuHa.
OCOBEHHOCTM XUMUYECKUX CBOWCTB aHwunuHa. KayecTBeHHble peakumm Ha
aHuMNMH. Cnocobbl  nonyyYyeHnss U nNpuMMeHeHne anudaTuyeckux amuHOB.
[MonyyeHne aHunNMHa u3 HATpobeHsona.

AmuHoOKkMcnoTbl. HomeHknatypa n nsomepud. OTaesbHbIE NpeacTaBuTenu
0-aMWUHOKUCNOT:  MWUKUH, arnaHuH. ®dusmyeckne CBOWNCTBA aMWHOKMUCIIOT.
XnMmnyeckne CBOWCTBA aMWHOKUCIOT Kak  aM@OTEpHbIX  OpraHn4eckux
COeANHEHN, peakunsa nonukoHaeHcaumn, obpasoBaHWe MenTUAHOM CBSA3MW.
Buonornyeckoe 3HayeHne ammHokncnot. CUHTE3 1 rmaponna NenTuaos.



Benkn kak npupogHble nonumepsbl. NepBuyHas, BTOpUYHas U TpeTudHas
CTpyKkTypa 6ernkoB. Xumunyeckne cBoWcTBa OerikoB: rmaponus, AeHaTypauus,
KayeCTBEHHble peakuumn Ha Benku.

OKCnepuMeHTanbHble MeToAbl M3YyYeHUs BELWeCTB W UX MNpeBpaLLeHu:
pacTBopeHue 6enkoB B Bode, AeHaTypauusa 6enkoB npwu HarpeBaHuu, LBETHbIE
peakumm Ha ©Oenku, pelleHne 3IKCrnepuMeHTanbHbiX 3ajady no Temam
«AsoTcogepxalwme — opraHudeckue — coeguHeHunsa» U «PacnosHaBaHue
OpraHMUYeCcKnUX CoeaUHEHNINY .

BbicoKkomonekynsipHble COeAUHEHUA.

OCHOBHbIE MOHATUS XUMUU BbICOKOMOJIEKYNAPHbBIX COEQUHEHUI: MOHOMED,
nonumep, CTPYKTYpPHOE  3BEHO, CTeneHb  nonMmepusauuu,  CpeaHsis
mMonekynspHasa macca. OCHOBHble MeTOAbl CUMHTE3a BbICOKOMOSEKYISAPHbIX
COeNHEHN — NONUMepPU3aunsa 1 NONUKOHAEHCAUNS.

MonumepHble MaTtepuansl. [nactmaccbl (MONUATUNEH, MONUNPONUIIEH,
NONUBUHUNXNOPWUA, MOAUCTUPON, NOoNUMEeTUNMEeTakpunar, nonukapboHaThbl,
nonuatuneHTepedTanar). YTunusaumsa n nepepaboTka nnactuka.

QnacTtomepebl: HaTypanbHbIN Kay4yk, CUHTETUYECKME Kay4yku
(byTagneHoBbIN, XSTOPONPEHOBLIN, U30MPEHOBBLIN) U CUIMMKOHBLI. Pe3nHa.

BornokHa: HaTyparibHble (XNONoK, WepCTb, LWESK), MCKYCCTBEHHbIE (BMCKO3a,
aueTaTHOe BOSIOKHO), CUHTETMYECKNE (KamnpoH 1 faBcaH).

Monnmepsl crneumanbHoro Ha3Ha4yeHus (TedonoH, keenap,
9NeKTponpoBoAsLLME NonnumMepbl, buopasnaraemblie NOMMephbI).

JKCnepuMeHTanbHble MeTodbl U3y4eHuUst BeLecCcTB W UX MNpeBpaLLeHui:
0O3HaKomreHne ¢ obpasuamm NPUPOAHbLIX U UCKYCCTBEHHbLIX BOSIOKOH, MiacTMmacc,
Kay4yyKoB, pelleHMe IKCnepumeHTanbHblX 3agady no Teme «PacnosHaBaHue
nnacTMacc 1 BOSIOKOH».

PacuyéTtHble 3agaun.

HaxoxgeHne MornekynspHon ¢opMysSibl OpraHM4eckoro coeguHeHus Mo
MaccoBbIM [OfIsIM  3fIEMEHTOB, BXOOAWMX B €ro CcoCTaB, HaxoXaeHue
MONEKYNApHON (opMyrnbl OpraHNU4YecKkoro coeauHeHns no macce (06BLEMY)
NPO4YKTOB CropaHusi, Mo KONMYecTBy BellecTBa (Macce, 06bEMY) NPOAYKTOB
peakumm W/unm MCXOAHbIX BELWECTB, YCTaHOBIMEHME CTPYKTYpHOW OopMy-ibl
OpraHM4yecKoro BeLLlecTBa Ha OCHOBE €ro XMMWYEeCKUX CBOWCTB WM CnocoboB
nonyyeHus, onpegeneHne Oonu BbIXxo4a NPoAyKTa peakuun OT TeopeTUYecKM
BO3MOXXHOTO.

MexnpeaMmeTHbIe CBA3MW.

Peanusauus mexnpeaMeTHbIX CBA3en Npu U3ydeHUnm opraHnyeckon XMmum
B 10 knacce ocCyLlecTBMSETCA Yepes3 MCMNoNb3oBaHMe Kak OOLLMX eCTEeCTBEHHO-
Hay4HbIX MOHATWMW, TaK W MOHATUMW, MNPUHATBIX B OTAENbHbIX NpeameTax
€CTECTBEHHO-HAY4YHOro LmKna.

OO6Lwme ecTecTBEHHO-Hay4Hble TMOHATUSA: HABMEHWE, HayYHbIA  aKT,
rmnoTesa, TeOopud, 3aKOH, aHanm3, CUHTE3, Knaccudukauusi, HabnwogeHue,
N3MepeHne, IKCNEPUMEHT, MOAESb, MOAENNPOBaHME.

dusmnka: wmartepusi, aToMm, IMEKTPOH, MNPOTOH, HEWTPOH, MOJeKyna,
9HepreTMYeCcKnn ypoBeEHb, BELLECTBO, TeNno, 06bLEM, arperaTHoe COCTOSAHWE
BeLlecTBa, oM3nyeckme Benn4YMHbl, eguHULbl U3MEPEHMUS, CKOPOCTb, SHEPIus,
macca.



Buonormna: knetka, opraHuaMm, 3KocucTema, 6Ouocdepa, meTabonuswm,
HacneCTBEHHOCTb, aBTOTPOMHbLIN N reTepoTPOodHbIA TUM NUTaHUA, BpoxeHue,
OTOCUHTES, [OblXxaHue, Oenku, yrneBoAbl, XWpPbl, HYKNEWHOBbIE KWUCMOThI,
depMeHTHI.

"eorpacus: nonesHble UCKonaemble, TOMMUBO.

TexHonorusi: nuweBble NPOAYKTbl, OCHOBbI pauMOHANbHOrO MUTaHuUS,
MOLLINEe cpeacTea, Matepuarnbl N3 UCKYCCTBEHHbIX M CUHTETUYECKMX BOJTOKOH.

11 KITACC

OBLWAA U HEOPTAHUYECKAA XUMUA

TeopeTuvyeckme OCHOBblI XMMUM.

ATtom. CocTaB aToOMHbIX 9a4ep. Xummnyeckun anemeHTt. N3otonbl. CTpoeHune
SNEKTPOHHbIX 060NI04YEK aTOMOB, KBAHTOBLIE YMCNA. DHEPreTUYECKME YPOBHU U
nogypoBHU. ATOMHble opbuTanun. Knaccudukauma XMMUYECKUX SNEeMEHTOB (S-,
p-, d-, f-anemeHTbl). PacnpeneneHne anekTpOHOB MO aTOMHbIM opbuTansm.
ONEKTPOHHbIE  KOH(Urypauum aTtoMOB  3fIEMEHTOB  MEPBOro—4eTBEPTOro
nepuogoB B  OCHOBHOM U BO3OYXOEHHOM  COCTOSIHAW,  3IIEKTPOHHbIE
KOH(pUrypauum MoHoOB. DNeKTpooTpuLaTenbHOCTb.

[Mepuogunyeckun 3akoH u lNepuoanyeckaa cuctema XMMUYECKUX 3N1EMEHTOB
O.N. MeHpeneeBa. CBsa3b nepuogmMyeckoro 3akoHa un lepunogmyeckon cuctemsl
XUMUYECKNX INIEMEHTOB C COBPEMEHHOM TeOpuen CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XMMWYECKMX INIEMEHTOB U 0BpasyemMbix
UMW NPOCTbIX W CrOXHbIX BEWecTB MO rpynnam W nepuogam. 3HayeHue
nepuogmyeckoro 3akoHa [1.1. MeHgeneesa.

XumMmnyeckaa cBs3b. Bumabl XMMWYECKOW CBS3WU: KOBarieHTHasl, MOHHas,
MeTannmyeckasa. MexaHnambl 0Opa3oBaHUs KOBANEHTHOW CBA3U: OOMEHHbLIN U
AOHOPHO-aKLENTOPHbIN. QHEpPrusa U anuHa ceasun. NonapHoOCTb, HanpaBneHHOCTb
N HacbILWAaeMOCTb KoBaneHTHoW cBs3n. KpaTHble cBA3W. BopoopoaHasi cBs3b.
MexxmonekynsipHble B3anMogencTBUA.

BaneHTHOCTb M BaneHTHble BO3MOXHOCTM aTtomMoB. CBSA3b 3NEKTPOHHON
CTPYKTYpPbl MOSEKYN C NX reOMeTpUYEeCKUM CTpOeHneM (Ha NnpumMmepe coeguHeHnin
35IEMEHTOB BTOPOro nepuoaa).

[MpencraBneHne O KOMMIIEKCHbIX coeauHeHnsax. CocTaB KOMMMEKCHOro
NOHa: KomnnekcoobpasoBaTerb, nuraHapl. 3Ha4veHune KOMMMEKCHbIX
coeaguHeHun. NoHATHe 0 KoopANHALMOHHOW XUMUN.

BewectBa MONEKYyNApHOrO W  HEMONEKYNSPHOro CTPOeHus. Tunbl
KpUCTannImMyecknx peLeTok (CTPYKTYpP) U CBOMCTBA BELLECTB.

[MoHATMEe O amcnepcHbIXx cuctemax. IcTuHHble pacTteopsbl. [peacrasnenme
O KonnouaHbiX pactBopax. Cnocobbl BblpaXkeHUst KOHUEHTPpauuu pacTBOPOB:
MaccoBasi JONs BeLLeCcTBa B pacTBope, MonsipHasi KOHLEeHTpauus. HacbllweHHble
N HEHacbILLEeHHblIe PpacTBOpPbI, pacTBOPMMOCTb. Kpuctannornaparbi.

Knaccudukaumsa n HOMeHKnaTypa HeopraHM4YeCcKnx BELLECTB.
TpuBmaneHble  Has3BaHUS  OTAESNbHbIX  MpeaCcTaBuUTENEN  HeopraHUYeCcKUx
BELEeCTB.

Knaccngumkauma XxmMmnyeckux peakuum B HEOPraHMYeCKoOM U opraHM4yecKon
XUMUKN. 3aKOH COXPaHEHUSA MacCChl BELLLECTB; 3aKOH COXpPaHEeHMs 1 npeBpaLleHns



QHEeprum nNpu XMMMUYecknx peakumsx. Tennosble aPdPEKTbl XUMUYECKUX peakuun.
TepMoxMMmnyeckme ypaBHEHUS.

CKOpPOCTb XMMMUYECKON peakumnmn, eé 3aBUCUMOCTb OT pasnnyHbIX daKkTOpPOB.
[[OMoOreHHble 1 reTeporeHHble peakumn. Katanus n katanusaTtopbl.

Ob6patnmble ©n HeobpaTumble peakuun. XUMMWUYECKOEe paBHOBECKE.
KoHCcTaHTa XxuMmuyeckoro paBHoBecusi. DakTopbl, BAUSAIOWME Ha MNOMOXEHWe
XUMWNYECKOro paBHOBECUS: TeMnepaTypa, AaBlfieHne U KOHLUEHTpauum BeLLeCTB,
yyacTsyowmx B peakuunn. MNpuHumn Jle WaTtenbe.

onekTponutnyeckas auccoumaums. CunbHble M cnabble 3MeKTponuTbl.
CteneHb amccoumauuun. Cpefa BOOHbIX PacTBOPOB: KUCIOTHAdA, HeWTparnbHas,
wernoyHas. BogopogHein nokasatene (pH) pacteopa. N'mgponua conen. Peakuuu
MOHHOro obmeHa.

OkncnuTenbHO-BOCCTaHOBUTENbHbIE  peakuun. CTeneHb  OKUCIIEHUA.
Okucnutens n BoccTaHoBUTEMb. [lpouecchl OKUCNEHUS U BOCCTaHOBMEHMS.
BaxHenwmne okucnutenn mn BoccTaHosuTenun. MeTton anekTpoHHoro 6GanaHca.
OnEeKTponNn3 pacTBOPOB M pacniiaBoB BELLECTB.

OKcnepMMmeHTanbHble MeToAbl M3YyYeHUS BELECTB U UX NpeBpaLLEHUN:
pasfoXeHne nepokcuaa BoLOpOda B MPUCYTCTBUMM KaTanmsaTopa, Moaenmu
KpUCTansIMyecknx  peweToK, npoBedeHne  peakuuMh  MOHHOro  obmeHa,
onpegeneHne cpeabl PacTBOPOB C MOMOLLLI MHOMKATOPOB, M3YYEHUE BIUSHUS
pasnnyHbiX (akToOpoOB Ha CKOPOCTb XUMWYECKOM peakuun u MoNnoXeHune
XUMUNYECKOro paBHOBECUS.

HeopraHnyeckasa xumus.

MonoxeHne HemeTannoB B [lepuognyeckon cuctemMe XMMUYECKUX
anemeHToB .M. MeHaeneesa 1 0COBEHHOCTU CTPOEHUS UX aTOMOB. Pnsnyeckune
CBOMCTBa HemeTansnoB. AnnNoTponusa HemeTannoB (Ha NpuMepe Kucnopoaa,
cepbl, pocdopa u yrnepoaa).

Bogopoa. lNonyyeHune, omsndeckne n XxMMmyeckme CBOWMCTBA: peakumun C
MeTannamMm “ HemeTannamu, BOCCTaHOBUTEmNbHble CcBoWCTBa. [uapuabl.
TonnvBHbIE 3N1EMEHTDI.

[ManoreHbl. HaxoxaeHue B npupoae, cnocobbl nonydeHusi, usnyeckne u
XnMmmyeckmne cesonctea. ManoreHoBogopoabl. BaxkHenwune kucnopogcogepxawime
coeaguHeHna ranoreHoB. JlabopaTopHble 1 NPOMBbILSIEHHbIE CNOCOObLI NOMYyYeHUs
ranoreHoB. [NpuMeHeHne ranoreHoB U NX CoeaUHEHUMN.

Kucnopop, 030H. JlabopaTopHble 1 NPOMBbILWSIEHHbIE CNOCOBLI MNONyYeHUs
kncnopoga. dusnyeckme n XMMmM4eckue CBOMCTBA U NPUMEHEHME Kucnopoga u
o030Ha. Okcnabl U Nepokcuabl.

Cepa. HaxoxgeHue B npupoge, Cnocodbl nonyveHusi, usmnyeckme u
Xxnmmyeckne csonctBa. CepoBogopod, cynbduabl. Okcug cepbi(lV), okeung
cepbl(VI). CepHucraa un cepHaa Kucnotbl M ux conn. OCoBeHHOCTU CBOWCTB
cepHomn Kncnothbl. NpumeHeHne cepbl N €€ COeaUHEHUN.

A30T. HaxoxgeHue B npupode, cnocobbl nosnyvyeHus, usndeckme wu
Xnmmyeckne ceonctea. AMMmak, HUTpuabl. Okenabl asota. A3oTuctasa U a3oTHas
Kncnotel M mx conn. OcobeHHOCTU CBOWCTB a30THOW KUCNOTLI. [MpumeHeHune
asoTa u ero coeanHeHnn. A3oTHble yaobpeHus.

docdop. HaxoxgeHne B npupone, cnocobbl MnonyyvyeHus, uanyeckme wu
xnmmyeckne ceonctea. docchumabl n docduH. Okenabl dochopa, docdopHas



Kncnota n eé conu. lNpumeHeHne docdopa n ero coeguHeHun. dochopHbie
yoobpeHust.

Yrnepoa, HaxoxgeHuwe B npupode. ANMoTponHble  Moaundukaumu.
dusmyeckme M XMMMYECKMe CBOWCTBA MNPOCTbIX BewecTB, 06pa3oBaHHbIX
yrnepogom. Okcung yrnepoga(ll), okewa yrnepoga(lV), yronbHas kucrnota u eé
conu. AKTUBMPOBAHHbLIN Yronb, agcopbuuns. dynnepeHbl, rpadeH, yrnepoaHble
HaHOTPYOkW. NpumMeHeHne NpoCTbIX BeLLECTB, 06pa3oBaHHbIX YrinepoaoMm, U ero
COeaVHEHNI.

KpemHun. HaxoxaeHne B npupoge, crnocobbl nonyvyeHus, usndeckme u
xummnyeckune csonctea. Okemg kpeMHusa(lV), kpemHueBas KucnoTa, CUNMKaThI.
[MpumeHeHne kKpemMHUA N ero coeauHeHun. CTeEKNo, ero nosfyyeHue, BUAbI
cTekna.

MonoxeHne wmetannoB B [lepyogmnyeckon cuctemMe  XMMUYECKUX
anemeHToB. OCOBEHHOCTN CTPOEHNSA ANEKTPOHHBIX 060I0YEK aTOMOB METanNsOB.
O6wwme dusnyeckne csonctBa meTansoB. [NpumMeHeHne meTannoB B ObITy U
TexHuke. Cnnasbl MeTansnos.

ONEKTPOXUMUYECKUI psag  HanpsbkeHun metannos. O6wwue cnocobbl
nosily4yeHns MeTanmnos: rmgpomMeTannyprms, nupomeTannyprus,
anektpomeTannyprus. lNoHATMe O kKoppo3um meTannoB. Cnocobbl 3awuTbl OT
KOppPO3uMW.

Obwasn xapaktepuctuka metannoB |A-rpynnel [lepuognyeckon cuctemsbl
XUMUYECKMX JNEMEHTOB. HaTtpui u  kanun: nonydeHue, duandeckne wn
XMMUYeCKMe CBOMCTBA, MPUMEHEHNEe NPOCTbIX BELLECTB N NX COEOUHEHUN.

O6wasn xapaktepuctnka metannos |IA-rpynnel MNepunoanyeckon cuctemsbl
XUMUYECKMX 3feMEHTOB. MarHum u Kanbumin: nonydveHue, uandeckne wu
XUMUYEeCKMe CBOWCTBA, MNPUMEHEHME TMPOCTbIX BELECTB U WUX COEAUHEHUMN.
YKécTtkocTb BOAbI U cNOCOobbl €€ yCTpaHEeHUS.

AMOMUHUIA:  nonyyeHne, uU3nMYeckme U XMMUYEecKne  CBOMCTBA,
NPUMEHEHNe NPOCTOro BellecTBa M ero coeguMHeHun. AMoTepHble CBOKMCTBA
oKcuaa n rmgpokcuaa antoMUHNUS, rMapOKCOKOMMIIEKChI antoMUHUS.

Obwan xapaktepuctmka MeTannoB nobo4dHbix nogrpynn (B-rpynn)
[Mepnogmyeckon cUCTEMbl XMMUYECKNX INTIEMEHTOB.

dusnyeckne N XMmmyeckne CBOMCTBa Xpoma 1 ero coegnHeHuin. Okcmabl n
rmgpokengbl xpoma(ll), xpoma(lll) n xpoma(Vl). Xpomatel n gmxpomarthbl, WX
OKUCNUTENbHblE CBOMCTBA. [lonyyeHne n npuMeHeHne xpoma.

dusnyeckne M XUMMUYECKME CBOWCTBA MapraHua M €ero CcoeauHeHUN.
BaxHenwmne coeanHennss wmapraHua(ll), wmapranua(lV), wmapranua(Vl) wu
mapraHua(VIl). NepmaHraHaTt kanus, ero OKUCNNTENbHbIE CBONCTBA.

dusnyeckne N XMMmM4eckne CBOMCTBA Xeresa n ero coegmHeHnn. Okeuabl,
rmgpokcungbl n conu xenesa(ll) n xxenesa(lll). Mony4eHne n npumeHeHne xenesa
M ero cnnaBoB.

dusnyeckne n XMMnYeckme CBoOMUCTBa Meau n eé coegunHeHun. NMonyyeHne
N NPUMEHEHME Mean N e€ COeqUHEHUN.

LinHk: nonydeHune, dusmyeckne m xmMmuyeckme csBoucTBa. AMOTepHble
CBOMCTBa OKCMAa W rvapokcuga UMHKA, MOPOKCOKOMMMEKChbl  LUHKA.
[MpymMeHeHne LMHKa 1 ero CoeguHEHUN.



OKCnepuMeHTanbHble MeToAbl M3YyYeHUs BEeWecTB W UX MNpeBpaLLeHu:
n3yyeHne obpasLoB HeMeTanmnoB, ropeHne cepbl, pocdopa, xenesa, MarHus B
Kncnopoge, msydeHve konnekumm «MeTannbl M cnnaebl», B3auMOAENCTBUE
LWEeNOYHbIX M LWeroYHO3eMenbHbIX  MeTansioB € BOAOW  (BO3MOXHO
ncnonb3oBaHWe BugeoMaTepuarnoB), B3aMMOLEWCTBME LMHKA W Xenesa C
pacTBopamMu KUCAOT U LLENOYen, KadeCTBEHHbIE peakuuMuM Ha HeopraHuyeckue
aHWOHBbI, KAaTUOH BOAOPOAA M KATUOHbI METasnsoB, B3anMO4ENCTBNE MMOPOKCUO0B
antoOMUHMA U LUMHKA C pacTBOpaMuW KUCIIOT W LUENoYen, pelueHue
3KcnepuMmeHTanbHbIX 3a4ad no temam «lanoreHbl», «Cepa 1 eé coeanHeEHUs»,
«A30T u ocop n wux coegunHeHusay», «MeTannbl rNaBHbIX MOArPYNMN»,
«MeTannbl NOGOYHbIX NOArPYNN».

XMunA U XKU3Hb.

Ponb xumum B obecnevyeHnn YCTOMYMBOrO pa3BUTUA YernoBeyecTBa.
[MoHATME O HayyHbIX MeTogax MO3HAHUA W MEeTo4OoNOorMM  Hay4Horo
nccnefoBaHusl. HayyHble NpUHLMMIBI OpraHn3auum XMMMYEeCKoro npons3BoacTBa.
[MpoMbIlLnEeHHbIEe Crnocobbl MOMyYeHUs BaXHeWWMX BewecTB (Ha npuMmepe
NPOM3BOACTBA aMmuaka, CEepHOW KUCNOTbl, MeTaHona). [1poMblIWNEeHHbIEe
cnocobbl MONyyYyeHUs MeTanfnoB W cnnaBoB. XMMWYECKOE 3arpsi3HeHue
oKpyXarollen cpegbl M ero nocrneacteusa. Ponb xumum B obecneveHun
9HepreTnyeckon 6e3o0nacHoOCTU.

Xumua n  3gopoBbe  4Yenoseka. JlekapctBeHHble cpeacTtBa. [lpaBuna
MCNONb30BaHNA JIEKApPCTBEHHbLIX MpenapatoB. Ponb xvMMun B pasBuUTuM
MeaVLNHbI.

XMUS MULLM: OCHOBHbIE KOMMOHEHTHI, nuwiesble fobaBku. Pornb xumun B
obecnevyeHnn nmleBon 6e3onacHoOCTW.

KocmeTnueckne n napdgromepHole cpeactsa. bbitoBaa xumusa. [Npasuna
6GesonacHOro Mcnonb3oBaHWs npenapaTtoB ObITOBON XMMWUW B MOBCEAHEBHOW
XU3HMW.

Xnmusi B CTPOUTENBCTBE: BaXHENLLME CTPOUTENbHbIE MaTepuanbl (LEMEHT,
GeToH).

Xnmus B cenbCkoM xo3anctee. OpraHnyeckme n MuHeparbHble yaobpeHus.

CoBpeMeHHble KOHCTPYKLMOHHbIE MaTepuanbl, Kpacku, CTEKMO, KepaMuka.
MaTtepuanbl 4ns aNeKTPoHUKN. HaHoTexHonormm.

PacuyéTtHble 3agaun.

PacuéTtbl: Macchl BelecTBa unm obbEma razoB No M3BECTHOMY KONUYECTBY
BellecTBa, Macce unmM ob6bLEMY OAHOro M3 y4acTBYHOLMX B peakuun BewecTs,
Maccbl (06bEma, KONMMYecTBa BELLECTBA) NPOAYKTOB peakuuu, ecrnm ogHoO U3
BELLECTB MMeeT npumecu, maccbl (06bEMa, KonmM4ecTBa BeELLECTBA) Npoaykra
peakuuu, ecnv ogHO M3 BewecTB AaHO B BUAE pacTBopa C onpeaesi€HHom
MaccoBOW [Ofen pacTBOPEHHONO BeLLecTBa, MacCOBOW [JONM U MOJSSIPHOWM
KOHLIEHTpauun BelLlecTBa B pacTBope, [ONM Bbixoda NpoayKTa peakuuum OT
TEopEeTMYECKN BO3ZMOXKHOIO.

MexnpeaMeTHbIe CBSA3W.

Peanusaums MexnpegMeTHbIX CBA3eM nNpu M3ydeHUn obwen u
HeopraHn4yeckon xmmum B 11 Knacce ocyLecTBAAeTCs Yepes UCMOoNb30BaHNe Kak
00LMX eCTECTBEHHO-HAYYHbIX NOHATUN, TaK U NOHATUN, NPUHATBIX B OTAENbHbIX
npegMeTax eCTeCTBEHHO-HAY4YHOro LuMKna.



O6wune ecTeCTBEHHO-Hay4Hble TMOHATUSA: ABMNEHUEe, Hay4Hbld  akT,
rmnoTesa, Teopus, 3aKOH, aHanu3, CUHTEe3, Knaccudukaums, NepuoamnyHOCTb,
HabntogeHne, n3aMepeHune, IKCNepUMEHT, MoAderNb, MOAENUPOBaHNME.

®dun3nka: martepusi, MUKPOMUP, MaKpPOMWUP, aToOM, 3MEKTPOH, MpPOTOH,
HENTPOH, WOH, W30TOMbl, pPagMOAKTUBHOCTb, MOJSEKyNa, SHepreTuy4eckni
YypOBEHb, BeLlecTBO, Teno, o0ObEM, arperatHoe COCTOsiHME BELLeCTBa,
noeanbHbln ras, U3NYECKME BENUYUHLI, €ONHULbI U3MEPEHUSA, CKOPOCTb,
9Heprusi, macca.

Buonorua: knetka, opraHu3am, 3aKocuctema, Owuocdepa, mMeTabonusm,
MaKpo- U MUKPO3NEMEHTbI, Oenkn, Xupbl, YrneBodbl, HyKIEMHOBbIE KUCMOThI,
depMeHTbI, FTOPMOHbI, KPYrOBOPOT BELLECTB U NOTOK SHEPIUM B IKOCUCTEMAX.

["eorpadus: MMHepansbl, rOPHbIE NOPOAbI, NOME3HbIE MCKONAaeMble, TONNUBO,

pecypchl.
TexHonornsa: xMmmyeckas NPOMbILLNIEHHOCTb, METannyprus, CTPOUTENbHbIE
martepuans, CEerbCKOX03ANCTBEHHOe NPOU3BOACTBO, nuiiesas

NPOMbILLNIEHHOCTb,  hapMaLleBTUYeckasl MNPOMbILINEHHOCTb, MPOU3BOACTBO
KOCMETMYEeCKMX MpenapaToB, MPOU3BOACTBO KOHCTPYKLMOHHbLIX MaTepuanos,
3MEKTPOHHAs NPOMBbILLIIEHHOCTb, HAHOTEXHOMOTMM.



NNAHVUPYEMBIE PE3YIIbTATbI OCBOEHWA MNMPOIPAMMBI 1O XUMUA HA
YIMYBNEHHOM YPOBHE CPEOHEIO OBLUEI O OBPA3OBAHNA

JINYHOCTHDbIE PE3YJIbTATDI

B cooTBETCTBUM C CUCTEMHO-AEATENBbHOCTHLIM MOAXOAOM B CTPYKType
NIMYHOCTHbIX pe3yfbTaTOB OCBOEHUS npeameTta «XMMusi» Ha YpOBHE CpedHero
obuwiero obpasoBaHMs BblAENEHbl Ccneagyllme COCTaBnAlLWME: OCO3HaHUEe
oby4alLwmMMnca pPOCCUNCKON rpaXxgaHCKOW WAEHTUYHOCTWU; TFOTOBHOCTb K
camMopas3BUTUID, CAMOCTOATENTIbHOCTM U CaMoOonpeaeneHnio; Hannine MmoTneaumm
K OOy4YeHWUIo; rOTOBHOCTb WM CMOCOBHOCTL OBy4arLlmMxcs pPyKoBOACTBOBATLCS
NPUHATBIMM B 0obOWECcTBEe npaBunamMnm WM HOPMamMu MOBEAEHUS; Hanudune
NPaBOCO3HAHWUS, 3KOMOMMYECKOM KymnbTypbl; CMNOCOBHOCTb CTaBUTb LENU W
CTPOUTb XU3HEHHbIE MNSIaHbI.

JInyHOCTHbIE pesynbTaTbl OCBOEHUA npegMeTa  «XUMUS»  OTpaxaroT
C(hOpMUPOBAHHOCTL OMbiTa MNO3HaBaTENIbHOW W MPaKTUYECKON [OeATeNbHOCTU
oby4atowmxcs B npouecce peanusaunmn obpasoBaTesibHOM AeATENBHOCTMU.

JInyHOCTHbIE pesynbTaTbl OCBOEHUS npeaMeTa  «XUMUsI»  OTpaxaroT
C(hopMUPOBAHHOCTL OMbiTa MNO3HaBaTENbHON W MPaKTUYECKOW OEeATENbHOCTU
obyvatoumxcs B npouecce peanusaumm obpasoBaTenbHON AEATENbHOCTU, B TOM
yncne B YacTu:

1) rpaxxgaHCKOro BOCNUTaHus:

OCO3HaHMs  obyyalWmMMMcs  CBOMX  KOHCTUTYLMOHHbIX NpaB W
00653aHHOCTEN, YBAXXEHUS K 3aKOHY N NPaBONOPSAKY;

npeacTtaBneHnss O couMmanbHbIX HOpMax W npaBunax MeEeXITMYHOCTHbIX
OTHOLLUEHUN B KONJEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOWM AEATENbHOCTU MpU CcO34aHuu
y4ebHbIX MPOEKTOB, peLleHnn y4ebHbIX MU NOo3HaBaTesbHbIX 3a4ady, BbiNOHEHUM
XUMWNYECKNX IKCNEPUMEHTOB;

CMOCOOHOCTM MOHMMATb W MPUHUMATb MOTUBbLI, HAaMEPEHUs, JNOrMKYy W
aprymMeHTbl APYrnx npu aHanuse pasnmyHbix BUOOB y4ebHOM AeATeNnbHOCTY;

2) NaTpMOTUYECKOro BOCNUTaHUA:

LEHHOCTHOrO OTHOLWIEHUS K WCTOPUYECKOMY W HayyYHOMY Hacneguio
OTEYECTBEHHOW XUMWUMU;

yBaXX€HUs1 K Mpoueccy TBopyecTBa B obnactm Teopum U NPaKTUYECKOro
NPUIIOXKEHUS XUMUU, OCO3HAHWA TOro, YTO [JaHHble Hayku ecTb pesynbTtar
ONUTENbHBIX  HaOMOOEHUA, KPOMOTMIMBLIX  3KCMEPUMEHTArNbHbLIX  MOUCKOB,
NOCTOSIHHOMO TpyAa YYEHbIX U NPaKTUKOB,;

MHTepeca W Mno3HaBaTesNlbHbIX MOTUBOB B MOMyYEHUN W MOCnenyLlwem
aHanuse  uHgopmMauum O  NepenoBbiX  OOCTMXKEHUAX  COBPEMEHHOWN
OTEYECTBEHHON XUMUM;

3) AYXOBHO-HPaBCTBEHHOIo BOCMUTaHUA:

HPaBCTBEHHOIO CO3HAHUS, 3TUYECKOro NOBEAEHUS;

CMOCOOHOCTM  OUEHMBaTb CUTyauuW, CBS3@HHbIE C  XUMUYECKUMU
SBMEHUSMU, N MPUHUMATb OCO3HAHHbIE peLUeHNs, OPUEHTUPYACH Ha MOparibHO-
HpPaBCTBEHHbIE HOPMbIl N LLEHHOCTH;



rOTOBHOCTWU OLEHMBaTb CBOE MoOBeAeHME U MOCTYMNKN CBOUX TOBapuLLen C
NO3NLNIAN HPABCTBEHHBIX U NPAaBOBbIX HOPM N C YY4ETOM OCO3HaHUS NOCNeaCcTBUN
NOCTYIKOB;

4) choopMnpoBaHMA KynbTypbl 340POBbA:

MOHUMAHUA LEHHOCTeNM 340poBoro u 6e3onacHoro obpasa XW3HW,
HeobXO0ANMOCTN OTBETCTBEHHOIO OTHOLLEHUSI K COBCTBEHHOMY (hM3MYECKOMY U
NCUXNYECKOMY 340POBLIO;

cobntogeHns npasun 6e3onacHoro obpalleHunss ¢ BellecTBamum B ObITy,
NoBCELHEBHOM XU3HW, B TPYAOBOW AEATESNTbHOCTMU;

MOHUMAHUA LUEHHOCTW MpaBui  UHAUMBUOYANbHOIO W KOMNMEKTUBHOIO
6GesonacHOro noBefeHnst B CUTyauusx, yrpoXKarLmnx 340P0BbI0 U XXU3HW NIOAEN;

OCO3HaHWs MOCNEeACTBUMA N HEMPUATUS BpeaHbIX NpuBblveK (ynoTpebneHns
arkorosisi, HapKOTUKOB, KYpPeHUs);

5) TpyAoBOro BOCNUTaHUA:

KOMMYHWKaQTUBHOM  KOMMNETEHTHOCTM B  Yy4ebHO-uccregoBaTesribCKom
OeATenbHOCTN, OOWECTBEHHO MOMIE3HOW, TBOPYECKOWM W  Apyrux Buaax
OEeATENbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCTue B peLlleHUN MpaKTUYeckux 3agad
coumanbHOM HanpaBfeHHOCTU (B pamMKax CBOErO Kracca, LWKOMbI);

NHTEepeca K NpakTUYeckoMy M3y4yeHuto npodeccuin pasnmyHoro poga, B Tom
4yuncre Ha OCHOBE MPUMEHEHMUS NPeAMETHbIX 3HAHUIN NO XUMUW;

yBaXeHUs K Tpy4y, Nogam Tpyaa v pesynbtatam TPyAoBOW AeATENbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY BbIOOpY WHAMBMAYANbHOW TpaekTopuu
obpasoBaHus, Oyayuwien npodeccun n peanu3aumm COBCTBEHHbBIX XU3HEHHbIX
NNaHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CNOCOBHOCTEN K XMMUN, MHTEPECOB U
notpebHocTen obLLeCTBa;

6) aKonornyeckoro BOCNUTaHUA:

9KOMOrn4yeckn LenecoobpasHoro OTHOLIEHWA K MpUpoAde Kak MCTOYHUKY
CYLLLECTBOBAHUS XN3HWN Ha 3emne;

NOHUMaHUA rnobanbHOro xapakrTepa 3Koformyeckux npobnem, BRAUSHUS
9KOHOMUYECKNX NPOLLECCOB Ha COCTOSAHME NMPUPOOHON U coLmarnbHON cpeabl;

OCO3HaHUs HeobXoOMMOCTM WUCMOMb30BaHUA OOCTMXKEHUA XUMUKM AN
peLLEeHNs1 BONPOCOB pauMOHanbHOro NpMpoaononb30BaHus;

aKTUBHOIO HENnpuATMA  OEeWUCTBUMW, MNPUHOCALLUMX BpeL OKpyXKaloLlen
NpUpoOOHON cpeae, YMEHUs MPOrHo3MpoBaTb HebnaronpuaTHbIE 3KONOrMyeckme
nocrneacTensa NpeanpuHMMaeMblx 4ENCTBUA N NpeaoTBpalLaTth Ux;

HaNU4na PasBUTOro KONOMMYECKOTO MbILLMIEHNS, 9KOMOMMYECKOM KynbTypbl,
onbITa AeATeNnbHOCTH 9KONOrn4eckom HanpaBreHHOCTH, yMeHUs
PYKOBOACTBOBATbCA MMM B MO3HABaTENbHOW, KOMMYHUKATUBHOW U COLMANbHOM
npakTuke, CMNocoBGHOCTM W YMEHUsI aKTMBHO MNPOTMBOCTOATbL MAEO0NOrK
xemogobuu;

7) LEHHOCTN Hay4HOro NO3HaHus:

MMPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO pPa3BUTUS
HayKn 1 obLLeCTBEHHON NPaKTUKK;

MOHUMAHUA CNeunUKA XUMUN KaK HayKu, OCO3HaHUs €€ ponv B
opMMpPOBaAHMM pPaALMOHANBHOTO HAYYHOrO MbILWEHUS), CO34aHMM LIeNTOCTHOro
npeacrtaBneHnst 06 OKpyXKarLweM MUpe Kak O equHCTBE NpUpoabl 1 Yyernoseka, B



MO3HAHUN MPUPOAHbBIX 3aKOHOMEPHOCTEN W pelleHMM npobrem CcoxpaHeHus
NPUPOAHOro paBHOBECUS;

yb6exxaéHHOCTM B  0OCOBOM  3HAYMMOCTU XMMUM ONS  COBPEMEHHOW
umBunM3aumm: B €€ TryMaHUCTUYECKOW HanpasfeHHOCTU W BaXXHOW ponu B
co3gaHnn HoBou 6asbl MaTepuanbHOW KynbTypbl, B peleHun rrnodanbHbiX
npobnemM yCTOMYMBOro pa3BUTUS YENOBEYECTBA — ChbIPbEBOW, 3HEPreTU4EeCcKon,
NULLLEBOM M 3Konornyeckon 6e3onacHoCcTn, B pa3BuUTUN MeANLUHbLI, obecnevyeHmnm
YCNOBUIM yCNELWHOro Tpyaa 1 9KONOrm4Yeckn KOMMOPTHOM XN3HU KaXXO0ro YrieHa
obuiecTBa;

€CTECTBEHHO-HAY4YHON T[PaAMOTHOCTM: MNOHUMAHUS CYLWHOCTU METOAOB
MO3HaHWS, UCMONb3yeMbIX B €CTECTBEHHbIX HaykaX, COCOOHOCTN MCNONb3oBaTb
nonyyaemble 3HaHUA ON1S aHanu3a n 06 bACHEHUN SABMEHUA OKpY)XatoLero mmpa
N NPOUCXOOAWMX B HEM WU3MEHEHUW, YyMeHua pgenatb OOOCHOBAHHbIE
3aKMOYEHNA Ha OCHOBE Hay4HbIX (PAKTOB U MMEKLWMXCH AaHHbIX C LeSiblo
nosly4eHnsa OCTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENbHO WCMNOMb30BaTbh XUMUYECKME 3HaHMS ans
peweHus Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

NMHTepeca K NO3HaHMUI0, UccreaoBaTenbCKON eATeNbHOCTY;

rOTOBHOCTM W CNOCOBHOCTM K  HenpepbiBHOMY o0Opas3oBaHulO U
camoobpa3oBaHuO, K aKTUBHOMY [MOSIyYEHMUIO HOBbLIX 3HAHUA MO XMMUK B
COOTBETCTBUM C XXU3HEHHBLIMW NOTPEBHOCTAMN;

NMHTepeca K  ocobeHHOCTAM  Tpyda B  pas3nuyHblx  cdepax
npodeccuoHasribHON OeATENbHOCTH.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbhl OCBOEHUSI MPOrpaMmbl MO XMMUN Ha YPOBHE
cpenHero obuwero obpasoBaHUs BKIIOYAKOT:

3Haunmble  ans OopMUPOBaHMA  MUPOBO33PEHMST  obyvaroLmxcs
MeXancumninHapHble (MexnpeameTHble) obLLeHayyYHble NOHATUSA, oTpaXaroLwme
LENOCTHOCTb HAay4YyHOM KapTMHbI MUpa U cneuuduky MeTOAOB MO3HaHMS,
MCNONb3yEMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BELLECTBO, 3Heprus,
siBNEeHne, MNpouecc, CuUcTeMa, HayudHbld  pakT, npuHUMN, rMnoTesa,
3aKOHOMEPHOCTb, 3aKOH, Teopusi, UccrnegoBaHue, HabnwgeHue, U3MepeHue,
9KCMEPUMEHT U Apyrue);

yHUBepcarnbHble y4yebHble AencTBnNS (Mo3HaBaTeNbHble, KOMMYHUKATUBHbIE,

perynaTuBHbIE), obecneuunBatome dopmMnpoBaHme YHKLMOHaNBHOW
rPamMOTHOCTU U coLManbHOM KOMNEeTEHLNN 0ByyaroLmxcs;
CNocobHOCTb obyyatoLmxcs ncnosb3oBaTb OCBOEHHbIE

MeXOMCUMNInMHapHbIe, MMPOBO33PEHYECKNE 3HAHUSA U yHMBEpPCarnbHble y4ebHble
AEenCTBUS B NO3HaABaATENbHOW U COLManbHOW MpakTuKe.

MeTanpeameTHble pesynbTaTbl OTpaXaltT OBMageHue YyHuUBepcarbHbIMU
y4ebHbIMM  MNO3HaBaTeNbHbIMW,  KOMMYHUKATUBHbBIMW U PErynsTUBHbIMU
NENCTBUAMMN.

No3HaBaTenbHble YHUBepcanbHble y4eOHble AeCTBUA
1) 6a3oBble nornyeckme AeNCTBUSA:



camocTtoaTenbHO  opmynuMpoBatb UM akTyanu3mpoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpenenaTb Uenu OeATenbHOCTW, 3agaBasi napamMeTpbl U KpUTepun ux
OOCTMXXEHUSI, COOTHOCUTb pe3ynbTaTbl OEeATENbHOCTM C  MOCTaBEHHbIMU
Lenamu;

Mcnonb3oBaTb MPU OCBOEHMU 3HAHMA MPUEMBI JIOTMYECKOrO MbILLNEHUS:
BblAENATb XapakKTepHble MPU3HAKN NOHATUMIA U yCTaHaBNMBaTb X B3aUMOCBS3b,
NCNonb30BaTb COOTBETCTBYIOLLME NOHATUSA ANA 0O0bACHEHMS OTAENbHbLIX PaKTOB
N ABNEHUN;

BblOMpaTb OCHOBaHMSA W KpuUTepuM AN Knaccudukaumm BewecTB WU
XUMWYECKNX peaKkuni;

yCTaHaBnueaTb MNPUYNHHO-CNEACTBEHHbLIE CBA3N MeXay Wu3yvyaembiMu
SABMEHUNAMMU;

CTPOUTb FOrMYEeCKNe paccCyxaeHusa (MHOYKTUMBHble, LeAyKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU U MPOTMBOPEYUs B paccMmaTpuBaeMblX
ABNEHNAX, POPMYNMPOBaTh BbIBOAbLI U 3aKIHOYEHWS;

NPUMEHATb B Npouecce No3HaHUs UCMONb3yeEMblE B XUMUN CUMBOSINYECKME
(3HakoBble) Mogenu, npeobpas3oBbiBaTb MoOAENbHble NpeacTaBneHns —
XUMUYECKMIM 3HAK (CMMBOM) 3NeMeHTa, Xumumyeckass ¢opmyna, ypaBHeEHue
XUMUYECKON peakumm — nMpu  pelleHun Yy4vebHbIX Mo3HaBaTeNbHbIX W
npakTU4YeckMx 3agad, NPUMEHsTb Ha3BaHHble MOAENbHblE NpeAcTaBreHus ans
BbISIBMIEHUSI XapaKTEPHbIX MPU3HAKOB M3Yy4YaeMblX BELWECTB U  XMMUYECKUX
peakuunm.

2) 6a3oBble uccnepgoBaTenbCKue AeNCTBUS:

BNageTb OCHOBAMM METOAOB HAy4HOrO NMO3HaHUS BELLECTB U XUMUYECKMX
peakumi;

dopmynupoBaTb UENM W 3agavnm  UCCReaoBaHus,  UCMNONb30BaTb
MOCTaBMEHHbIE N CAaMOCTOATENbHO CHOPMYNMPOBAHHbIE BOMPOCHI B KayecTBe
WHCTPYMEHTa MO3HaHMUS U OCHOBbI AN dOPMUPOBaHMS MMNOTE3bl NO NPOBEpPKE
NpPaBUITIbHOCTU BbICKa3biBAEMbIX CYXXOEHUN;

BNageTb HaBblkaMW CaMOCTOATENbHOrO MMaHMPOBaHUA W NPOBEOEHUS
YYEHMYECKNX IKCMEPMMEHTOB, COBEPLLUEHCTBOBATbL YMEHMSA HabnogaTtb 3a Xo40oM
npouecca, CaMOCTOATENbHO NPOrHO3MpoBaTh ero pesynbTaT, hopmynupoBaTtb
obobuweHns ©n  BbIBOObl  OTHOCUTESNIbHO  OOCTOBEPHOCTU  pe3yrbTaToB
nccneaoBaHusi, CoOCTaBNATb 0O0CHOBAHHbLIM OTYET O NpoaenaHHon paboTe;

npuobpeTtatb OMNbIT YYEHUYECKON WCCNeaoBaTENbCKOM UM MPOEKTHOM
AEATENbHOCTU, NPOSIBASATH CMNOCOOHOCTb M FOTOBHOCTb K CaMOCTOATENIbHOMY
MOUCKY METOAOB pEeLUEeHUs1 MNPaKTUYECKUX 3aday, NPUMEHEHUID pPasfINYHbIX
MeTOA0B NO3HaHMUA.

3) paboTa ¢ nHcpopmauyumen:

OPVEHTUPOBATLCS B  Pa3fIMYHbIX WUCTOYHMKAX WHGOpMauMm (HayyHo-
nonynapHas nutepatypa XMMWYECKOTO COAEpXKaHWUs, CrpaBoOYHble Mnocobus,
pecypcbl HTepHeTa), aHanuanpoBaTb MHOPMaLNIO pa3NNYHbIX BUAOB U hopM
npeacTaBneHns, KPUTUYECKM oLeHunBaTb eé AOCTOBEPHOCTb "
HENPOTMBOPEYMBOCTD;



dopmynupoBaTb 3anpochkl U MPUMEHSATb PasfiUyHble MeTOAbl NPU NOUCKE Y
otbope uvH(popmauum, HeobxoaMMOM [ONA  BbINOSHEHUA Y4ebHbIX 3agad
onpegenéHHoro Tmna,;

npuobpeTaTb OMbIT MCMNOMb30BaHMA MHGPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOSTOMNN N Pa3fNYHbIX MOUCKOBbLIX CUCTEM;

CaMoCTOATENbHO  BblGUpaTb onTMManbHyto GOopMy nNpeacTaBreHUs
NHpopmaLmm (Cxembl, rpadunkn, guarpaMmmbl, Tabnvubl, PUCYHKN U OpYyTue);

Mcnonb3oBaTb HayYHbI $A3bIK B KayecTBe cpeactsa npu pabote c
XUMUYECKON MH(popMaumnen: NPUMEHATb MexXnpeameTHble (dusndeckune u
MaTemaTuU4YeCKmne) 3Hakm u CUMBOSbI, popMyribl, abbpeBmnaTypbl, HOMEHKNATYPY;

Mcnonb3oBaTb 3HAKOBO-CUMBOJINYECKMNE CcpeacTBa HarnmdAgHOCTN.

KOMMyHI/IKaTI/IBHbIe YHUBepcCalnbHbIe y‘leﬁHbIe OencTBus:

3agaBaTb BOMPOCHI MO CyLEcTBY 00CyKaaeMol TeMbl B Xo4e auanora
n/vinn guckyccumn, BbickasblBaTb naen, opmMynupoBaTb CBOW NpeasoXeHus
OTHOCUTENBHO BbINOMHEHMWS NPEANOXEHHOW 3aaa4u;

BbICTyNnaTb C Npe3eHTauuen pesynbtaToB No3HaBaTeNbHOW AeATENbHOCTY,
MOMYyYeHHbIX CaMOCTOSITENIbHO WM COBMECTHO CO CBEpPCTHUKaMu  npw
BbIMOSTHEHNUN  XMMMWUYECKOTO  3KCMEPUMEHTa, MpakTU4YeckorW paboTbl Mo
nccrnegoBaHUI0 CBOMCTB M3yYaeMblX BELLECTB, peanu3aunm y4ebHoro npoekTa, v
cdopMynunpoBaTh BbIBOAbI NO pe3yrbTataMm NPoBEAEHHbIX UCCNefoBaHMI NyTEM
cornacoBaHusi No3vunii B xoae obcyxaeHns 1 obmeHa MHEHUSIMN.

PeryﬂﬂTMBHble YHUBepcCaribHbIle yqe6Hble AencTBuUA:

CaMOCTOATENIbHO MJIaHNMpoOBaTb U OCYLLECTBIIATL CBOK MNO3HaBaTESNbHYHO
AeATenbHOCTb, onpefensas e€ uenu M 3agadun, KOHTponmMpoBaTb M NO Mepe
HeobXO4MMOCTU KOpPPEKTUpOBaTbL MpegnaraemMbli  anroputMm  OeUCTBUA  Mpwn
BbIMNOMHEHUN Yy4ebHbIX W uUccreaoBaTenbCkux 3agad, Bblbupatb Haubonee
3(PPeKTUBHBIN CNOCOD MX pelleHns C YYETOM MOSyYeHUs HOBbIX 3HaHUK O
BELLECTBAX U XMMUYECKNX pPeakLmsX;

OCYLLIECTBNATb CAMOKOHTPOSb AEATENbHOCTU Ha OCHOBE CamMoaHanmsa u
CaMOOLIEHKMN.

NMPEOMETHBIE PE3YJIbTATDI

MpeameTHble pesynbTaTbl OCBOEHUS MNporpaMMbl MO XUMUKM  Ha
yrny6néHHoM ypoBHE Ha ypoBHe cpefHero obuiero obpasoBaHusi BKIHOYaKOT
cneundunyeckme gna yyebHoro npeameta «XMMnUs» HayvHble 3HAHUS, YMEHUS U
cnocobbl OEeNCTBUA NO OCBOEHMUIO, UHTepnpeTauumn 1 npeobpasoBaHUIo 3HaHWN,
BMAObl OEATENbHOCTM MO MOSTYYEHUIO HOBOMO 3HAHWSA U MPUMEHEHWUIO 3HAHUN B
pasnu4YHbIX y4ebHbIX CUTyauusX, a Takke B pearnbHbIX XU3HEHHbIX CUTyauusXx,



CBSI3aHHbIX C XuMMWeW. B nporpamme no xvmum npeameTHble pesyrbTaThbl
npeacTaBneHbl MO rogam n3yyveHus.

10 KITACC

MpeoMeTHble pe3ynbTaTbl OCBOEHUs Kypca «OpraHunyeckas XuMUs»
OoTpaxaroT:

CchopMUPOBAHHOCTL MPEeACTaBEHUN: O MEeCTe U 3HAYEeHUN OpraHnUYeCcKou
XUMUN B CUCTEME ECTECTBEHHbIX HayK U eé ponu B obecneyeHnn yCToON4MBOro
pa3BUTUSA YenoBevyecTBa B pelleHMn NpobnemM 3KONOrmMyeckom, IHepPreTuyecKom
M nuweson ©Ge3onacHOCTW, B pPasBUTUM MeOULMHbI, CO34aHUM  HOBbIX
MartepuanoB, HOBbIX MCTOYHUKOB 3SHEprum, B obGecnevYeHun paunoHanbHOro
NPUPOAONONb30BaHMSA, B (DOPMUPOBAHUN MUPOBO33PEHUA M OOLLEN KynbTypbl
yerioBeka, a TaKKe 3KOorm4yeckn OOBOCHOBAHHOMO OTHOLWEHUSI K CBOEMY
340pPOBbIO U MNPUPOLHON Cpeae;

BfageHne  CUCTEMOW  XUMWUYECKUX  3HAHWW, KOTopasd  BKIKOYaeT:
OCHOBoOMosarawwmne MOHATUA — XUMUYECKUN 3feMeHT, aToM, €4po U
9NeKTpoHHasa obonoyka artoma, S-, p-, d-aToMHble opbuTanu, OCHOBHOE W
BO3OYXQEHHOE COCTOSIHUS aToma, rmbpuamsaumss aToMHbIX opbutanen, WOH,
MOSeKyna, BalleHTHOCTb, 3reKTpPoOTPULATESIbHOCTb, CTENeHb OKUCHEHUS,
XMMM4Yeckas CBs3b, MOJSIb, MOMsipHad Macca, MONSAPHbIN OObEM, YrnepoaHbIN
ckeneT, (pyHKUMOHanbHas rpynna, pagukan, CTPYKTYpHble  opMyIsibl
(pa3BEépHyTble, COKpALLEHHble, CKerleTHble), W30Mepusi CTPYKTypHas WU
NPOCTPaHCTBEHHAA (reomeTpuyeckasi, onTuyeckas), N3oMepbl, rOMOSIOrMYEeCKNn
psg, roMosiorn, yrreBOAOpOAbl, KACNOPOA- M asoTcodepXalune opraHuyeckmne
COeaVHEeHNd, MOHOMeEp, MONuUMep, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNAPHbIE
coeauHeHna; Teopun, 3akoHbl (nepuoamdeckun 3akoH [. WN. Menpgeneesa,
Teopusi CTpoeHust opraHndecknx Bewects A. M. byTtnepoBa, 3akKoH CoxpaHeHUs
MaccCbl BELLECTB, 3aKOH COXPaHEHUS U NpeBpaLLEeHUss SHEPTUN MPU XUMUYECKUX
peakumsix), 3aKOHOMEPHOCTU, CUMBOSTMYECKUI A3bIK XMMUW, MUPOBO33pEHYECKNE
3HaHWA, nexawme B OCHOBE [MOHUMaHUS MPUYMHHOCTM U CUCTEMHOCTMU
XUMUYECKUX SIBIEHUN; NPEACTaBMEHUS O MeXaHM3MaxX XUMWUYECKMX peakuuin,
TEPMOOMHAMNYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTAX WX MNPOTEKaHUsl, O
B3aMMHOM BNUSHMM aTOMOB W TpPynn atoMoB B Mosiekynax (MHAYKTUBHbLIM W
Me30oMepHbI adbekTbl, opueHTaHThbl | 1 || poga); dbakronornyeckne ceeageHms o
CBOMCTBaX, cocTaBe, MnosiydyeHun m 6e3ornacHOM WCMONb30BaAHUN BaKHEMLLUX
opraHn4yeckux BelecTB B OblTy M NpakTUYecKon LesTENbHOCTU YerioBeka,
oOWMX HaydHbIX nNpUMHUMNAX XUMUYECKOro NpPOM3BOACTBA (Ha npumepe
Npou3BOACTBa MeTaHomna, nepepaboTkn HedTw);

ChOPMMPOBAHHOCTL YMEHUI: BbISIBNATb XapakTepHble MPU3HaKNU MOHATUMN,
yCTaHaBnuBaTb MX B3aMMOCBSI3b, UCMOMb30BaTh COOTBETCTBYHIOLLME MOHATUA NPU
onncaHun cocTtaBa, CTPOEHUSI N CBOMCTB OPraHNYeCKNX CoeANHEHUM;

ChOpMMPOBAHHOCTb YMEHWNA:

MCMNoNb30BaTbh XMMUYECKYHO CUMBOSIVKY AS1S1 COCTaBIEHUS MOSIEKYNSAPHBIX U
CTPYKTYPHbIX (Pa3BEPHYTLIX, COKPALLEHHBIX U CKENETHbIX) POpMYJST OpraHNYeCKmX
BELLECTB;

COCTaBnsATb YPaBHEHUS XMMUYECKUX PEeaKUMin U pacKkpbiBaTb UX CYLLHOCTb:
OKUCINTENbHO-BOCCTAHOBUTESbHbLIX  peakuui  MNOCPEeaCTBOM  COCTaBIIEHUS



9NEKTPOHHOro GanaHca 3TUX peakuun, peakuum MUOHHOro obmeHa nyTéEM
COCTaBMNeHNsA NX NOJSTHbIX N COKPALLEHHbBIX NOHHbIX YPaBHEHWI;

n3rotaBnNMBatb  MOAENW  MOJSIEKYNl  OpraHuMYeckux  BewecTB  Arnis
UNACTPaLMM UX XMMUYECKOIrO Y MPOCTPAHCTBEHHOIO CTPOEHWS;

CchOpPMNPOBAHHOCTb YMEHUWI: YCTaHaBNMBaTb NPUHAANEXHOCTb U3YYEHHbIX
OpraHM4yeckux BeLllecTB MO WX COCTaBy W CTPOEHWUO K onpenenéHHomy
Knaccy/rpynne coeguvHeHWW, [aBaTb WM Ha3BaHUS MO CUCTEMaTUYEeCKOW
HomeHknatype (IUPAC) n npuBoguTb TpmBManbHble Ha3BaHUA A5 OTAENbHbIX
npegcrtaBuTenen  opraHuMYeckux BewecTB (9TWMeH, aueTuneH, Tomnyorn,
rMUUEPUH, 3TUMEHrNUKoNb, deHon, dopManbaerns, auetanbgern, aueToH,
MypaBbWHas  KUCIOTaQ, YKCYCHas  KWACnoTa, CTeapuMHOBas, OrlenHoBas,
nanbMUTUHOBAA KUCAOTbI, FNWULUMH, anaHuH, ManbTo3a, (pyKTO3a, aHWUMVH,
OVBVHWI, N30MPEH, XIOPOMNpeH, CTUPON 1 Apyrue);

ChOPMUPOBAHHOCTb YMEHUS OMpeaensaTb BuMA XMMWYECKOW CBSA3N B
OpraHMYeckux CcoeamHeHnax (KoBaneHTHas M WMOHHask CBA3b, O- W TI-CBSA3b,
BOOOpPOAHas CBA3b);

CPOPMUPOBAHHOCTb YMEHUS MNPUMEHSATb MOSIOXKEHUS TEeOpUU CTPOEHMS
opraHndeckux Beuwects A. M. bytnepoBa ansa oObACHEHMS 3aBUCUMOCTU
CBOWCTB BeLleCcTB OT UX CoCTaBa U CTPOEHUS;

COPMUPOBAHHOCTb  YMEHUW  XapakTepusoBaTb COCTaB, CTPOEHMe,
dunsnyeckne n XMMmMYecKne CBOWCTBA TUMUYHBIX MpeacTaBuTenen pasnnyHbIX
KNaccoB  OpraHM4YecCcKMX BELLECTB: alikaHoB, LMKIOasrkaHoOB, asikeHoB,
ankaguMeHoB, arikMHOB, apoMaTUyecKux yrneBogopoaoB, CNMPTOB, anbaervaos,
KETOHOB, KapbOHOBbLIX KWUCAOT, TMPOCTbIX W CHAOXHbIX 3(MPOB, XUPOB,
HUTPOCOEANHEHUA N aMUHOB, aMUHOKUCAOT, 6enkos, yrnesogoB (MOHO-, AN- U
nonucaxapugoB), WANMIOCTPUPOBaTb EHETUYECKYID CBS3b  MEeXay  HUMM
YpaBHEHUSIMU COOTBETCTBYIOLLUNX XUMUYECKUX peakumn C MUCNonb3oBaHUEM
CTPYKTYPHbIX hOpMYyIT;

ChOpPMUPOBAHHOCTb YMEHUSI MOATBEPXKOATb HA KOHKPETHbIX MpuMepax
XapakTtep 3aBMCUMOCTU peakUMOHHOW CMOCOBHOCTU OpraHUYecKnx cCoeauHEeHUn
OT KpaTHOCTU U TUMNA KOBASIEHTHOMW CBSA3U (O- U TT-CBA3W), B3AaUMHOIO BIIUSHUS
aTOMOB U rpynn aToMoOB B MOSeKynax;

ChOpMMPOBAHHOCTb yMeHUs XapaKkTepnsoBaTb NCTOYHUKN
YyrneBo4opoaHOro Chipbs  (HeTb, NpUpPOOHbIA ras3, yromnb), Ccnocodbl ero
nepepaboTkn 1 NpakTUyeckoe NpUMeEHeHne NpoayKToB nepepaboTky;

C(bOPMMPOBAHHOCTb BNafeHns CUCTEMOM 3HaAHUM O €CTECTBEHHO-HaY4YHbIX
MeTodax no3HaHus —  HabnogeHun,  U3MEpeHun,  MoLennpoBaHUW,
aKcnepumeHTe (peanbHOM U MbICSIEHHOM) U YMEHUS NPUMEHSITb 3TU 3HAHWS;

CHOPMUPOBAHHOCTb  YMEHUS NPUMEHNATb OCHOBHble  onepauun
MbICIIUTENBHON OeATEeNbHOCTM — aHanm3 U CUHTEe3, cpaBHEHue, 06oOLLeHue,
cMcTemMaTm3aumio, BbiiBNeHNe NPUYNHHO-CNELCTBEHHbIX CBA3EN — AN U3yYeHus
CBOWCTB BELLECTB U XMMUYECKNX PeaKLUI;

ChOPMUPOBAHHOCTb YMEHWI: BbISABMAATH B3aMMOCBSA3b XMMUYECKUX 3HAHWM
C MOHATUSAMW W NpPeACTaBNEeHUs MU OPYrMX eCTeCTBEHHO-HayYHbIX NpegMeToB
ans 6onee 0CO3HaHHOrO MOHMMAaHUS CYLHOCTM MaTepuanbHOro eanHCTBa Mupa,
MCNONb30BaTb CUCTEMHbIE 3HAHMSA MO OPraHNUYECKON XMMUK ONst OObSICHEHMSA ©
NPOrHO3MPOBaHUS SBIIEHWUIA, UMEIOLLNX €CTECTBEHHO-HAYYHYO NPUPOAY;



C(hOPMUPOBAHHOCTL YMEHUN: TMPOBOAUTL PACYETbl NO  XMMUYECKUM
dopmynam n ypaBHEHUAM XMMUYECKUX PEaKLMA C NCMONb30BaHNEM (PUINYECKMX
BeNMYMH (mMacca, O6bEM rasoB, KOMMYECTBO BELLECTBA), XapaKTEepU3YHLLNX
BELEeCTBa C KOSIMYECTBEHHOM CTOPOHbLI: PACYETbI MO HAXOXAEHUIO XUMUYECKOM
doopmyribl BeLwecTBa MO U3BECTHLIM MacCOBbIM A0NSAM XMMUYECKUX 3NIEMEHTOB,
npoayKTam CropaHusi, NI0THOCTU ra3oobpasHbiX BELLECTB;

C(hOpMMPOBAHHOCTL  YMEHUW:  MNPOrHO3MpoBaTb, aHanM3anpoBaTb WU
oueHMBaTb C MO3ULUIKA IKOMOrMYeckom 6es3onacHoCTU nocneacTeus ObIToBOW U
NPOM3BOACTBEHHON AEATENbHOCTM YenioBeKka, CBA3aHHOWM C nepepaboTkon
BELLECTB, WCMNOMb30BaTb MOSIYyYEHHbIE 3HaHWUSA AON9 NPUHATUS  TPaAMOTHbIX
peweHu npobnem B cUTyaumsx, CBA3aHHbIX C XUMUEN;

ChopMUPOBAHHOCTbL YMEHUN: CaAMOCTOATENBHO NNaHMPoOBaTb U NPOBOANUTL
XUMUYECKUIN OKCNEPUMEHT (NOoflydyeHne u Uu3y4yeHme CBOWCTB OpraHM4ecKmnx
BELWECTB, KayeCTBEHHble peakuMn YrineBo4opOAOoB pPasfUYHbIX KNaccoB U
KMcnopoacoaepXallumx opraHMyYeckux BeLLeCcTB, pelleHne dKCrnepuMeHTanbHbIX
3agad no pacno3HaBaHUK OpraHW4Yeckux BewecTB) C cobrnogeHMem npaBun
6esonacHoro obpalleHus ¢ BewectBamum U nadopaTopHbiM 060pyaOBaHMEM,
dopmynupoBaTb LUenb WUCCreaoBaHus, MNpeactaBnATb B pasnuyHon dopme
pesynbTaTbl 9KCNEePUMEHTa, aHannM3npoBaTh U OLEHMBaTb UX JOCTOBEPHOCTD;

ChopMUPOBAHHOCTL YMEHWM:

cobnogaTb npaBuna aKonorn4yeckun LenecoobpasHoro nosegeHns B ObiTy u
TPYyOOBOM OEATENIbHOCTU B LENAX COXpaHEHUSA CBOEro 340pPOBbS, OKpyXatoLlen
NpPUPOAHON cpedbl U AOCTUXKEHUS €€ YCTOMYMBOIO Pas3BUTUS;

OCO3HaBaTb OMACHOCTb TOKCMYECKOro OEWCTBUA Ha >XUBble OpPraHuM3Mbl
onpenenéHHbIX OpraHNYeCKMX BELLECTB, NOHMMast cMbicn nokasaTtensa MNAK;

aHann3npoBaTb LenecoobpasHOCTb NPUMEHEHNSA OPraHNYEeCKMX BELLECTB B
NPOMbILLIIEHHOCTUN U B BbITY C TOYKM 3PEHNSA COOTHOLLEHNSA PUCK-MONb3a;

C(hOPMMPOBAHHOCTE YMEHUN: OCYLLECTBMIATb LerieHanpaBfieHHbIA NOUCK
XUMUYECKON WHOpPMaLMM B pasfnYHbIX WUCTOYHUKAX (HayyHass u  yyebHo-
Hay4yHas nuTepaTypa, cpeacTBa MaccoBon MHpopmauuun, IHTepHeT u gpyrue),
KPUTUYECKM aHanNM3npoBaTb XMMWUYECKY0 MHopMauuio, nepepabaTbiBatb €€ U
MCrnonb30BaTb B COOTBETCTBUMN C NOCTaBfIeHHON y4ebHOoM 3aayen.

11 KNNACC

MpeoMeTHble pesynbTaTbl OCcBOoeHUsA Kypca «Obuwasi MU HeopraHudeckas
XUMUSI» OTpaxatoT:

C(bOpMMPOBAHHOCTL MNpeaCTaBfieHNA: O MaTepuanbHOM efuMHCTBE MUpa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTU SABMEHUW NPUPOAbl, O MECTE U 3HaAYeHUU
XUMUN B CUCTEME ECTECTBEHHbIX HayK U eé ponu B obecneyeHnn yCcToM4mMBOro
pa3BuTUS, B pelieHnn npobremM 3KOMOrm4Yeckon, IHEPreTM4EecKon M MULLEBOW
©e3onacHoOCTX, B PasBUTUM MeOULUMHbI, CO34aHUN HOBLIX MaTepuanoB, HOBbIX
NMCTOYHMKOB 3Hepruun, B obecrnevyeHnn paunoHanbHOro Npupoaonosib30BaHus, B
dopMUPOBaAHMM  MUPOBO33PEHNA U OOLLEN KynbTypbl YefioBeka, a Takxke
9KONormyeckn oBOCHOBAHHONO OTHOLUEHUSI K CBOEMY 3[0POBbI U NPUPOOHOM
cpegne;

BfageHne CUCTEMOWN  XUMWUYECKUX  3HAHUK, KOTopad  BKIKOYaeT:
OCHOBoOMosarawwmne MOHATUA — XUMUYECKUA IdNEeMEHT, aToM, a4p0 aTtoma,
N30TOnMbI, ANIEKTPOHHAA obonoYka atoma, s-, p-, d-aTOMHble opbuTann, OCHOBHOE



N BO3DOY)XOAEHHOE COCTOSAHMSA aToMa, rMbpuamsaumns aTOMHbIX opbuTaneun, MOH,
MOSEKyria, BaneHTHOCTb, 9NEeKTPOOTPULATENIbHOCTb, CTEeMNeHb OKUCIEeHUs,
XuMmMyeckas CcBA3b (KOBarieHTHas, WOHHas, MeTannuyeckad, BogopoaHas),
Kpuctannuyeckasi peweTka, XUMUYECKas peakuusi, pacTtBOp, INeKTPOnuThl,
HE3NMEeKTPONNTLI, JNEKTponNuUTMYecKas guccoumaumsi, cTeneHb Aauccouurauuu,
BOOOPOAHbIN MoOKasaTenb, OKUCIUTENb, BOCCTAHOBUTENbL, TennoBon 3dpdekT
XUMWYECKOW peakLmn, CKOPOCTb XMMNYECKOW peakumn, XUMNYeCcKoe paBHOBECHE;
TEOPUN U 3aKOHbl (TEOPUA JNEKTPONIUTMYECKON AMccoumaunmn, nepuoanyeckum
3akoH [.. MeHgeneeBa, 3aKOH COXpPaHEHWS MacCbl BELWECTB, 3aKOH
COXpPaHEHNA W [MpeBpaLlEHUS JHEPrUM MpPpU XUMUYECKUX pPeakumnsix, 3aKoH
NMOCTOSIHCTBA COCTaBa BELUEeCTB, 3aKOH AEUCTBYHOLLMX MacC), 3aKOHOMEPHOCTH,
CUMBOJSIMYECKUIM A3bIK XUMUN, MUPOBO33PEHYECKNE 3HAHUSA, fexallune B OCHOBE
NOHUMaHNA NPUYNHHOCTU N CUCTEMHOCTU XUMUYECKUX SIBNEHUN; COBPEMEHHbLIE
npeacTtaBneHns O CTPOEHUU BewecTBa Ha aTOMHOM, WOHHO-MOSIEKYNSPHOM W
Ha4MOJSIEKYNIIPHOM  YPOBHSX; MNpeACTaBfieHNna O MeXaHu3Max XUMUYECKUX
peakunn, TepMOOMHAMWUYECKMX W  KMHETUYECKUX  3aKOHOMEPHOCTAX  UX
NPOTEKaHUS, O XMMUYECKOM pPaBHOBECUMU, pacTBOpax U OUCMEPCHbIX CUCTEMAX;
dakTonornyeckme ceefeHusi 0 CBOMCTBax, CocTaBe, NnoryyeHun n 6es3onacHom
NCMONb30BaHUN BaXXHEMWLLMX HEOpPraHNWYecKMx BeLwlecTB B ObITy N NMpakTU4eCKon
OEATEeNbHOCTU  4YenoBeka, O0bWMX  HaydHbIX  MPUMHUMNAX  XMMUYECKOro
npou3BOACTBa;

C(OOPMMPOBAHHOCTE YMEHUN: BbISIBNATb XapakTepHble MPU3HAKNU MOHATUMN,
yCTaHaBnnBaTb X B3aMMOCBA3b, UCMOMb30BaTb COOTBETCTBYIOLME NOHATUSA NPU
OonMcaHnn HeopraHNYeCcKNX BELLECTB U UX NpeBpaLLEHN;

C(hOPMMPOBAHHOCTE YMEHUS UCMOSMb30BaTbh XUMWUYECKYID CUMBOJSIMKY 04
cocTaBreHna opmMyn BewecTB W  YpaBHEHUA  XUMWUYECKUX  peakuun,
cuctematmyeckyto  HomeHknatypy (I[UPAC) wn  TpuBmanbHble Ha3BaHWUA
OTAEnNbHbIX BELLECTB;

C(POPMMPOBAHHOCTE  YMEHUS OonpedensaTb BaneHTHOCTb W CTeneHb
OKUCNEHUS XMMWUYECKUX JNIEMEHTOB B COEOUMHEHUAX, BUO XMMWUYECKOW CBA3U
(koBaneHTHas, MOHHas, MeTannuyeckasl, BoOOPOAHAas), TUM KPUCTanmM4ecKkom
PELLETKN KOHKPETHOrO BELLLECTBA;

C(hOPMMPOBAHHOCTb YMEHUS OO BACHATL 3aBUCMMOCTb CBOMCTB BELLECTB OT
BMOA XMMMUYECKOW CBA3M W TUMNA KPUCTanNSIMYECKOW pPeELUETKN, OOMEHHbIN W
AOHOPHO-aKLENTOPHbIN MEXaHN3Mbl 06pa3oBaHUsS KOBANIEHTHOW CBA3MU;

C(OOPMMPOBAHHOCTE  YMEHUW:  KnaccuduumpoBaTb:  HeopraHuyeckue
BelwecTBa MO WX COCTaBY, XUMUYECKUE peaKkuun Mo pasfnyHbIM MNpu3Hakam
(uMcny mn cocTtaBy pearvpyromx BewecTB, TennoBomy 3ddekTy peakumm,
M3MEHEHUIO CTEMEHEN OKUCNEHUs 3dnNemMeHToB, 0bpaTMMOCTK, y4acTuio
Katanusatopa n gpyrue); caMmoCTOATENbHO BblOMpaTb OCHOBAHUS U KPUTEPUK
ANs1 Knaccuukaumm n3yvyaemblx BELLECTB N XUMUYECKUX peakLmm;

C(hOPMMPOBAHHOCTb YMEHUSA pacKpblBaTb CMbICH NEPUOANYECKOro 3akoHa
AO. W. MeHpeneeBa © [OeMOHCTpUMpoOBaTb €ro  CUCTEMATU3UPYIOLLYIO,
0O BbACHUTENBHYIO M MPOrHOCTUYECKYHO (PYHKLUMN;

C(hOpMUPOBAHHOCTL YMEHUIN: XapaKTepu3oBaTb IONIEKTPOHHOE CTPOEHune
aTOMOB M WOHOB XMMUWYECKMX 3IMEMEHTOB MNEpPBOro—4eTBEPTOro nepuoaos
Meproanyeckon CUCTEMBI .. MeHpeneesa, ncnonb3ys NOHATUA



«QHepreTUYeckme YpOBHU», «3HEpPreTudeckue noaypoBHU», «S-, P-, d-aTOMHblEe
opbutanny, «OCHOBHOE N BO3OYXOEHHOE 3HEpPreTuyecKkne COCTOAHUA aToMay;
0OBbACHATL 3aKOHOMEPHOCTU U3MEHEHMUS] CBOMCTB XMMWYECKUX ANIEMEHTOB U UX
coegvHeHnn no nepuodgam wu rpynnam [lepuoguyeckon cuctembl . W.
MeHngeneeBa, BarneHTHble BO3MOXHOCTM aTOMOB 3fIEMEHTOB Ha OCHOBe
CTPOEHUS MUX ANEKTPOHHbLIX 0BOMOYEK,;

CchOpPMUPOBAHHOCTb YMEHUN: XapakTepu3oBaTb (onucbiBaTb) obLime
XUMUYECKMe CBOWCTBA BELLECTB  pasfUYHbIX  KnaccoB, NOATBepXAdaTb
CyLEeCcTBOBaHNE FEHETUYECKON CBA3M MeXOy HeopraHM4YecKMMmun BewecTBamu C
NMOMOLLIbIO YPaBHEHUIN COOTBETCTBYIOLLNX XMMUYECKUX peaKLmii;

C(POPMMPOBAHHOCTE YMEHUA pacKpblBaTb CYLUHOCTb:  OKUCIIUTESNbHO-
BOCCTAHOBUTENbHbIX  peakunn rnocpeAcTBOM COCTaBfIEHUS  ATIEKTPOHHOIO
GanaHca 9TUX peakuuin; peakumh WOHHOrO OoOMeHa NYyTEM COCTaBfEHUS UX
MOJSIHbIX N COKPALLEHHbIX WMOHHbIX YpaBHEHWW; peakuuh rmaponusa; peakumm
KomnnekcoobpasoBaHuss (Ha nNpuMepe  rMAPOKCOKOMMSIEKCOB  UMHKA W
antoMu1HNS);

C(hOPMMPOBAHHOCTb YMEHUSI OOBACHATbL 3aKOHOMEPHOCTU MpPOTEKAHUA
XUMUNYECKUX pPeakuMn C YYETOM UX IHEepPreTUHecKnX XapakTepucCTUK, Xapakrep
N3MEHEHNS CKOPOCTU XMMWYECKOM peakuum B 3aBUCUMOCTU OT pPasfUYHbIX
dakTopoB, a TakkKe XapakTep CMELLEHUS XUMWYECKOro paBHOBECUSA oA
BNUSHMEM BHeLWHuX Bo3gencTsum (npuHumn Jle WWaTtense);

C(OOPMMPOBAHHOCTE YMEHUSI XapakTepu3oBaTb XUMUYECKNE peakuuu,
nexauwme B OCHOBE MNPOMbILLSIEHHOrO MOSyYeHUs CEPHOM KUCNOTbI, aMMMUakKa,
obwmne HaydHble MNPUHLUUNBI XUMWUYECKMX MNPOM3BOACTB; LienecoodbpasHoCTb
NPUMEHEHNS HEOpraHN4YecKkux BeLLeCTB B MPOMbILLIIEHHOCTU N B ObITY C TOYKM
3pEeHNA COOTHOLLIEHNS PUCK-NONb3a;

C(hOpMUPOBAHHOCTL BMafdEHUS CUCTEMOM 3HAHUM O MeTOodax HayyHOoro
NO3HaHUS HABMNEHUM Npupoabl — HabnaeHwe, N3MepeHue, MoAenMpoBaHue,
9KCNepuUMeHT (peanbHbli U MbICIIEHHbINA), WUCMNOSIb3yEMbIX B €CTEeCTBEHHbIX
Haykax, YMEHUS MNPUMEHSATb OTU  3HaAHUA TMNpPU  SKCNEPUMEHTANIbHOM
nccneaoBaHUM BELWECTB M AN OOBACHEHUS XMMWYECKUX SIBNEHUN, UMEKLMX
MeCTO B Mpupoae, NpakTUYecKoW AeATEeSIbHOCTU YerloBeka M B NOBCEAHEBHOM
XKU3HW;

ChOpMMPOBAHHOCTb YMEHUS BbISIBIISATb B3aMMOCBSA3b XMMUYECKMUX 3HAHUI C
NOHATUAMWN N NpeacTaBNeHNAMN OPYrMX eCTeCTBEHHO-HAyYHbIX NpeaMeToB ans
BGonee 0CO3HaAHHOrO NOHUMaHNA MaTepuanbHOro eguHcTBa MMpa;

C(hOpPMMPOBAHHOCTL YMEHUSA MPOBOAUTL PAaCYETbl: C UCMNOSIb30BAHMEM
MOHATUM «MaccoBas OONs BewecTBa B pacTBope» WU «MonspHas
KOHUEHTpauusay»; Macchl BelecTBa unn oobema rasa no M3BeCTHOMY KOJIMYECTBY
BellecTBa, Macce unm ob6bLEMY OAHOro M3 y4acTBYHOLMX B peakuun BeLecTs;
TEennoBoro adppekra peakumn; 3Ha4eHUs BOLOPOLAHOrO nokasaTensd pacTBOpPOB
KMCNOT WM LWerioYen C U3BECTHOW CTeneHbk auccoumaumn; maccbl (06bEMa,
KOonuyecTBa BeLLECTBa) NPOAyKTa peakuuu, ecrnm ogHO M3 UCXOAHbIX BeLlecTB
AaHO B BuOe pacTBopa C OnpedesiéHHOM MacCOBOW A0fieEW pacTBOPEHHOrO
BellecTBa MM AaHo B U30bITKE (MMeeT npumecun); OO0NM BbIXxoda nNpoaykTa
peakumm; 06BEMHbBIX OTHOLLIEHWUI ra3os;



ChOPMUPOBAHHOCTb YMEHWNIN: CaMOCTOSTENBHO MiaHUpoBaTh N NPOBOAUTL
XUMUYECKMN  SKCNEepUMEHT  (NpoBedeHue  peakuuMi  WOHHOro  obmeHa,
noaTBEpXOEeHMEe  KayeCTBEHHONo  cocTaBa  HeopraHMyeckux  BeLlecTB,
onpegeneHne cpebl pacTBOPOB BELLECTB C NMOMOLLbIO MHANKATOPOB, U3y4eHne
BNUAHNSA pPasnnyHbiX (PAaKTOPOB Ha CKOPOCTb XMMWYECKOW peakumn, pelueHue
9KCnepuMeHTanbHblX 3agady no Ttemam «Metannbl» u  «Hemetannbl») c
cobniogeHnem npaBun  GesonacHoro obpalleHna C  BewecTBamun MU
nabopaTopHbiM  obopyaoBaHMeM, OPMynMpoBaTb LUefb  MUccnegoBaHus,
npeacTasnaTb B pasnuyHon popme pesyribTaTbl SKCNEepUMEHTa, aHann3npoBaTtb
N oueHuBaTb UX JOCTOBEPHOCTb;

CchOpMMPOBAHHOCTb  YMeHun:  cobniogate  npaBuna  NOSb30BaHUSA
XuMmyeckon nocygon wn nabopaTopHbiM obopygoBaHueMm, obpalweHus C
BeLleCTBaMu B COOTBETCTBUN C MHCTPYKUUSMU NO BbINOSIHEHUIO nabopaTopHbIX
XUMUYECKMX OMbITOB, 3KOSIOrMYEeckn LenecoobpasHoro nosefeHus B 6bITy wm
TPYAOBOWN OEATENBbHOCTU B LIENSAX COXPaAHEHUs CBOEro 340POBbS, OKpYKatoLen
npupoaHoOM cpenbl U LOOCTKEHUA €€ YCTOMYMBOro pasBUTUS, OCO3HaBaTb
ONacHOCTb TOKCUYECKOrOo [AENCTBUA Ha >KMBble OpraHumsambl onpenenéHHbIX
HeopraHM4yecKnx BeLLeCTB, NOHNMMas cmbicn nokasatens MNAK;

ChOPMUPOBAHHOCTb YMEHWUIN: OCYLLECTBMAATb LefieHanpaBieHHbIN MOUCK
XUMUYECKON WH(pOpMaLMM B pPasfnyHbIX MCTOYHMKaxX (HayyHass U y4yebHo-
Hay4YHasa nutepaTtypa, cpeacTBa MaccoBon MHgpopmaumm, VIHTepHeET 1 gpyrue),
KPUTUYECKM aHanm3mpoBaTb XMMUYECKYID MHOopMauumto, nepepabaTtbiBatb €€ u
NCNonb30BaTb B COOTBETCTBUMN C NOCTaBfIEHHON y4ebHOM 3aayen.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KNNACC
Konu4yectBO 4acoB OneKTPOHHbIe
Ne HanmeHoBaHue pa3genoB u ncgposBbie
nln | Tem nporpaMMblp 8 Bcero  \OHTPOMbHble [lpakTuueckue E)U‘qua)?l?osaTeLbele
paboTbl paboTbl pecypchbl
Paspen 1. TeopeTnyeckme OCHOBbI OPraHM4eCKOMN XMMuUmn
MpeamMmeT opraHM4YeCcKkon XMmMmn.
11 Teopus cTpoeHus ) 8 1 Bubnnoteka LJOK
opraHnyeckux coeanHeHnn A. https://m.eds00.ru/d69df650
M. byTnepoBa
Ntoro no pasgeny 8
Pasgen 2. YrneBoaopoAbl
5 1 [MpenenbHble yrnesogopoabl — 5 bubnuoteka LJOK
ankaHbl, LiMKnoankaHsl https://m.edso0.ru/d69df650
2.2 ;il%iﬁ;iﬁﬁ ankeHsbl 14 1 Bubnmoreka LIOK
’ https://m.eds00.ru/d69df650
ankagueHbl, ankuHbl
53 ApomaTtnyeckue yrnesogopoabi 8 Bubnnoteka LJOK
(apeHbl) https://m.eds00.ru/d69df650
s | MPMRORIE ool ; Sunuorera LIOK
https://m.eds00.ru/d69df650
nepepaboTka
55 [[anoreHnponsBogHbIE 4 1 Bubnunoteka LLIOK
yrneBoaopoaos https://m.eds00.ru/d69df650
WToro no pasgeny 35
Pasgen 3. Kucnopoacoaepxawme opraHn4eckue coeguHeHus
Bubnnoteka LJOK
31 Cruptel. eron 1 1 i odso0 n/d6SAS5D




3.

3

KapOoHunbHble coeanHeHus:
anbaernabl N KETOHBbI.

2
KapboHoBble KUCMNOThI.
CnoxHble acpmpsbl. XKupbl
3 Yrnesoabl

WToro no pasgeny

21

9
41

Bubnuoteka LLIOK
https://m.edso0.ru/d69df650

Bubnuoteka LJOK
https://m.edso0.ru/d69df650

Paspen 4. AsoTcoaepxalime opraHu4eckme coeguHeHus

4.

1 AMUHBI. AMMHOKUCIOTbI. Benku

WToro no pasgeny

Pasnen 5. BoicokoMonekynspHble coeanHeHus

12
12

Bubnnoteka LJOK
https://m.edso0.ru/d69df650

5 1 BblicokomonekynsipHble 6 Bubnnoteka LJOK
coefuHeHus https://m.eds00.ru/d69df650
Ntoro no pasgeny 6
OBLEE KOJIMYECTBO YACOB MO 102

NPOrPAMME




11 KINTACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIE

HaumeHoBaHue pa3genos ncppoBble
Ne n/n nTem nporpaMMFl):l A Bcero Kongoanb'e MpakTuyeckue E)u6pqa)§osaTeZ1bele
paboTbl paboTbl pecypcbi
Paspen 1. TeopeTnyeckme oCHOBblI XMUMUU
CTpoeHue aToma.
[Meprnognyecknin 3akoH u Bubnmotexa LIOK
1.1 lNepuopuueckan cuctema 9 1 https://m.edsoo.ru/2dd57{24
XUMUYECKNX anemenHToB [.
. MenpeneeBa
{0 CTpoeHue BellecTBa. 11 1 Bubnnoteka LJOK
MHoroobpasune BeLlecTB https://m.edsoo.ru/2dd57{24
Bubnnoteka LIOK
1.3 XVMUAYECKUE peakLmy 19 3 https://m.edslo_lo.ru/de57f24
Ntoro no pasgeny 39
Pa3pnen 2. HeopraHunyeckasa xumusa
Bbubnnoteka LIOK
2.1 Hemeranne! 31 1 3 https://m.edslc;lo.ru/2dd57f24
Bbubnnorteka LIOK
22 MeTansel 23 1 2 https://m.edsljo.ru/2dd57f24
WToro no pasgeny 54
Pazpgen 3. XuMus u Xn3Hb
3 1 MeTonbl MO3HAHUA B XUMUMN. 9 1 Bubnunoteka LLIOK
XUMUSA U KNU3Hb https://m.edsoo.ru/2dd57{24
WToro no pasgeny 9
OBLLEE KOJIMYECTBO HACOB IO 102 5 8
NMPOrPAMME







NOYPOYHOE MIAHUPOBAHUE

10 KNNACC
KonuyectBO
yacoB
KoH Aar
Ne Tpo Mpak a AneKTpoHHbIe LU poBbIe
n/ Tema ypoka Bc nbH THye M3y o6pasoBaTrenbHbIe pecypchbl
n er ble CKue YeH
o pa6é pabo wuA
oT Tbl
bl

MpeamMeT 1 3HaYeHne OpraHNYEeCcKon XMMmu,
NnpeAcTaBneHme o MHOroobpasum 1
OpraHNYecKUX CoeanHEeHUN

OneKTPOHHOE CTPOEHME aToMa yrnepoaa
(ocHOBHOE 1 BO3BYXOEHHOE COCTOSHMS). 1
BaneHTHble BO3MOXHOCTM aToma yrnepoga

XumMmnyeckas cBsisb B OpraHn4eckmnx
coeanHeHnax. MexaHnambl 0bpa3oBaHus BubnuoTteka LJOK

KOBaneHTHOW CBS3W, CNocoObbl paspbiBa https://m.eds00.ru/8d39f5c8
cBsi3en

Bubnnoteka LJOK
https://m.edso00.ru/3686e6f5

Bubnunoteka LJOK
https://m.edsoo.ru/0Ocebfd4c

Teopus CTpOEHUSA OpraHMYECKNX COeaUHEHUN
A. M. bytnepoBa. KoHTponbHaga pabota Ne1 Bubnuoteka LLOK

«CTtapTtoBas KOHTporibHasa paboTa 3a Kypc 9 https://m.edso00.ru/9e595cb8
Knacca»

Buabl nsomepuun: CTpyKkTypHasi,
NPOCTPAHCTBEHHAas. DNEKTPOHHbIE 3D EKTDI 1
B MOJIEKYlax OpraHN4ecknux coeauHeHun

Bubnuoteka LJOK
https://m.edsoo.ru/b0e61661

MpeactaBneHne o knaccuukaunm m 1 Bubnuoteka LJOK




cuctemaTtumyeckas HomeHknatypa (IUPAC)
OpraHn4yecKnx BeLLEeCTB

Knaccungukaums peakunm B opraHn4ecKon

https://m.edsoo.ru/c212dd21

Bubnunoteka LJOK

ankeHos. [NpaBnno MapkoBHMKoBa

/ XNMUM https://m.edsoo.ru/ba5706aa

8 Cuctematusaumns n obodLeHmne 3HaHum no Bubnunoteka LJOK
Teme https://m.edsoo0.ru/87a37cab
AnkaHbl: romosiornyeckun psg, oduias

9 doopmyna, HOMeHKnaTypa u nsomepus, Bubnnoteka LJOK
3NEKTPOHHOE N NPOCTPaHCTBEHHOE CTPOEHUE https://m.edso0.ru/25a14636
MOJIeKyn

10 dunsnyeckne n XxMMmmnyeckme CBonMcTea Bubnnoteka LJOK
ankaHoB https://m.edso0.ru/3137711¢c

11 HaxoxgeHue ankaHoB B npupoge. Cnocoobbl Bubnnoteka LJOK
NoSTly4eHNa N NPUMEHEHME ankaHoB https://m.edso0.ru/259b0a5b
LinknoankaHsbl: obuwas popmyna,

12 HOMeHKNaTypa u nsomepusi, 0COOEHHOCTH Bubnnoteka LJOK
CTPOEHNS U XMMUYECKNUX CBONCTB, COCobbI https://m.edsoo0.ru/156730d2
NonyyYeHnsa n NpuMeHeHne
PelleHune pacy€THbIX 3a4ay Ha onpegeneHve
MONEKYISAPHON (POPMYIbl OpraHUYeCcKoro

13 BELLECTBa N0 MacCcoBbIM J0OMsIM aTOMOB Bubnunoteka LJOK
3NEeMEeHTOB, BXOASALMNX B ero cocTas. https://m.edsoo.ru/bf84d8eb
Cucremartusaymsa n obobLieHne aHaHun no
Teme
ArnKeHbI: romonorm4eckuin psa, odwias

14 dopmyna, HOMeHKaTypa, 35IeKTPOHHOE U Bubnuoteka LLOK
NPOCTPAHCTBEHHOE CTPOEHNE MONEKYII. https://m.edsoo.ru/273b0ale
CTpyKTypHas u UMC-TPaHC-N30MepUs arikeHoB

15 dusnyeckne N XxMMmn4eckme CBOMCTBa Bubnuoteka LLOK

https://m.edso0.ru/21069ccd




Bubnunoteka LJOK

16 Cnocobbl Nony4yeHns 1 NpUMEHEHNE ankeHoB hitps://m.edso0.ru/665dc058
MpakTnyeckasn pabdota N2 1 no Teme Bubnmoteka LIOK
17 "I‘Ioque"Hme JTVneHa n nsyteHine ero https://m.edsoo.ru/0941eed8
CBOWCTB
PeweHne paC‘:IéTHbIX 3afa4 Ha onpefernexHuve BuGnnoTeka LIOK
18 MOMEKyNApHON (POPMYIbl OPraHMYeCcKoro https://m.edsoo.ru/e9ead921
BellecTBa
ArnkagueHbl: CoOnpsiXkKe€HHbIE, U30NUPOBaHHbIE, BuGnnoTeka LIOK
19 KyMyrnnpoBaHHble. OcobeHHOoCTH https://m.edso0.ru/04298c0a
3NEKTPOHHOIO CTPOEHMS
y . Bubnuoteka LJOK
20 XnuMmnyeckne cBOMCTBa CONPSKEHHbIX ANEHOB https://m.edso0.ru/e561253d
o1 Cnocobbl Nosy4eHnsa n npuMeHeHne Bubnnoteka LJOK
ankagueHoB https://m.edsoo.ru/1aa81660
ATnKVHbI: roMonoru4yeckumn psg, odwas
59 doopmyna, HoMeHKnaTypa, 3NeKTPOHHoe n Bubnnoteka LJOK
NPOCTPaHCTBEHHOE CTPOEHME MOJIEKYI, https://m.edso0.ru/68b6cc4c
dom3nveckmne cBONCTBa
23 XnMnyeckmne cBOMCTBA anknHoOB Bubnuorexa LIOK
https://m.eds00.ru/23493a93
24 KayecTBeHHble peakLmn Ha TPOMHYIO CBA3b Bubnuorexa LIOK
https://m.edsoo.ru/7b1c48da
25 Cnocobbl Nosy4yeHns 1 NpUMEHeEHNE anknHoB Bubnuorexa LIOK
https://m.edsoo.ru/a6f9alea
26 PeweHuve 3agay: pac4éTtbl N0 ypaBHEHUIO Bubnuoteka LLOK
XUMUYECKOWN peakumm https://m.edso0.ru/5db8e526
57 Cuctematmsauma n o6o6LeHne 3HaHuM No
Teme
28 ApeHbI: romonorn4yeckum psg, oowas Bubnnoteka LJOK




dopmyna, HoOMeHkKnaTypa. SNeKTPOHHOoE U
NPOCTPAHCTBEHHOE CTPOEHNE MOSNEKYI
6eH3ona n Tonyona, nux pusndeckune
CBOMCTBa

XUMUYECKME CBONCTBA apeHOB: peakuunm

https://m.edsoo.ru/a92a7094

Bubnuoteka LJOK

29 3ameLleHuns https://m.edsoo.ru/a44alae4
XnMnyeckne CBOMCTBa apeHoB: peakumm Bubnmoteka LIOK
30 NpPUCOeanHEHNs, OKUCIEHNE TOMOJIOroB https://m.edsoo.ru/a44alae4
OeH3ona
31 o - Bubnnoteka LJOK
COBEHHOCTN XMMUNYECKMX CBONCTB CTMpOna https://m.edsoo.ru/d5018a54
PeweHne paC‘:IéTHbIX 3afa4 Ha onpefernexHuve BuGnnoTeka LIOK
32 MOJIEKYNAPHON hOpMYIbl OpraHN4eCcKoro https://m.edsoo.ru/53461a2c
BeLLeCcTBa
33 Cnoco6bl Nony4YeHns 1 NpUMMEHEHNEe apeHoB 5M6”_MOTeKa LIOK
https://m.eds00.ru/6f717d09
34 "eHeTnYeckas CBA3b MexXay pasnnyHbIMn
Knaccamm yrneesogopoaoB
PacuéTbl N0 ypaBHEHUAM XUMUYECKNX
35 peakuyun. CucrtemaTtmsaumnsa n obobueHme
3HaHuWK1 Nno Teme
36 MpupogHbin ras. MNonyTHble HePTAHbIE rasbl
37 KaMeHHbIN yronb 1 NpoayKThbl ero Bubnuoteka LLOK
nepepaboTku https://m.edso0.ru/69b3398b
38 HedTb 1 cnocobbl e€ nepepaboTku. Bubnuoteka LJOK
[MprMeHeHUe NPoaYKTOB NepepaboTkn HeddTH https://m.edso0.ru/21f9de78
39 "eHeTnyeckas CBA3b MeXay pasnnyHbIMU
Knaccamu yrnesogoponoB
40 ["anoreHonpon3BoHbIe YrieBo4opOaos: Bubnuoteka LJOK

ONNIEKTPOHHOE CTpOEHUE, peaKkunn 3amMeLleHnA

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




ranoreHa
[lencrteue wenoven Ha

41 ranoreHnpounsBoaHble. Bsanmogencreme
AuvranoreHankaHoB C MarHMeM u LIMHKOM
49 Cuctematusaumns n obodLeHmne 3HaHum no Bubnunoteka LJOK
pasgeny "Yrnesogopoab!" https://m.edso0.ru/20e89f22
43 KoHTponbHasa pabota Ne2 no teme Bubnnoteka LJOK
"Yrnesogopoab!" https://m.edso00.ru/95¢9e298
MpepenbHble 0AHOATOMHbIE CMIMPThI:
o | Dorarisecth i, ofuen opuyre suomorera LOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMeEHKNaTypa, knaccudukaums, dusmyeckme
cBOUCTBA
45 XumMnyeckne cBoncCTBa npenenbHbIX Bubnnoteka LJOK
OAHOATOMHbIX CMNPTOB https://m.edsoo.ru/26ee34fe
Cnocobbl Nosy4eHnsa n npuMeHeHne Bubnmoreka LIOK
46 https://m.eds00.ru/48410000000
OLHOATOMHbIX CMMPTOB
0000
47 waowepan, coGeHOGT dYa BN i GuGnuoTexa LIOK
’ ¥ https://m.edso0.ru/c2c788b2
XUMUYECKNX CBONCTB
15 oo, v Drom oo aeaUE. GuGnvorera LIOK
b ’ https://m.edsoo.ru/ee4d84aa
CBOWCTBa
49 Cnocobbl Nony4yeHnsa n NnpuMeHeHne Bubnunoteka LJOK
MHOroaTOMHbIX CNUPTOB https://m.edsoo.ru/d12e567d
50 deHon: cTpoeHne Monekynbl, pusnyeckme Bubnuoteka LLOK
cBoncTBa. TOKCMYHOCTb heHona https://m.edso0.ru/2ce726f8
51 Xnmuyeckne ceoncTea peHona Bubnuorexa LIOK

https://m.edso0.ru/037ca5f9




Bubnunoteka LJOK

52 Cnocobbl nony4eHnsa n npumeHeHne peHona https://m.edso0.ru/c77ddf4c
[o]
53 Skiig::ﬁg:i:ﬁSES)T(igﬂa% Eoe :JeeMH: ?CI'IVIprI Bubnuorexa LIOK
" https://m.edsoo.ru/fd0ced09
N peHOosbI
54 CucrtemaTtumsaumsa n obo0LLeHne 3HaHu nNo Bubnunoteka LJOK
Teme https://m.edso0.ru/1810cb9b
Anbaerngbl U KETOHbI: 3NIEKTPOHHOE
55 CTpOeHne KapOOHUNBHOM rpynnbl; Bubnnoteka LJOK
romonoruyeckme pagbl, obwasa dopmyna, https://m.edsoo.ru/b139beaa
N3omMepus 1 HOMEHKNaTypa
56 Anbgernabl U KETOHbI: (bn3nyeckne CBOMUCTBA; Bubnuoteka LJOK
peakuum npnucoegnHeHns https://m.edso0.ru/c887425c
57 Peakunn oKMcrneHus n kKa4ecTBeHHbIe BubnuoTteka LJOK
peakunn anbaerngoB U KETOHOB https://m.edsoo.ru/a393baag
58 Cnocobbl nonyvyeHnsa anbaerngoB 1 KETOHOB Bubnuoreka LIOK
https://m.edso0.ru/520d1c51
59 OAaHOOCHOBHbIE NpeaenbHble KapboHOBbIE Bubnunoteka LJOK
KMCIOTbl, 0OCOBEHHOCTN CTPOEHUS UX MOSEKYN https://m.edsoo.ru/fecOb113
60 N3omepuns n HomeHknaTypa KapboHOBbIX Bubnunoteka LJOK
KMCNOT, UX omnsnyeckme CBoOMCTBa https://m.edso0.ru/700cc87b
61 Xnmumyeckne cBOMCTBa NnpeaeribHbIX Bubnuoteka LLOK
OLHOOCHOBHbIX KApOOHOBbLIX KACIOT https://m.edsoo.ru/40e6e0e9
62 OcobeHHOCTM CBONCTB MypPaBbUHON KUCMNOTLI. Bubnnoteka LJOK
MHoroo6pa3sune kapboHOBbIX KMCIOT https://m.edsoo.ru/bb31be71
OcobeHHOCTM CBOMCTB: HeNpeaesibHbIX 1
63 apomMaTuyecknx kapboHOBbIX, AMKAPOOHOBLIX, BubnuoTteka LJOK
rMapoKCMKapboHOBbLIX KUCHOT. https://m.eds00.ru/83a08773
MpeacraBuTenu BbiCLUMX KAPOOHOBLIX KNCAOT
64 [MoHATHE 0 NPOM3BOAHLIX KAPOOHOBLIX KNCNOT Bubnnoteka LJOK




Cnocobbl Nony4YeHnsa n npuMeHeHne

https://m.edsoo.ru/0d162d9d

Bubnuoteka LJOK

65 KapOOHOBLIX KUCNOT https://m.edso0.ru/7c065¢9d
66 CnoxHble ahunpbl: FOMONOrNMYecKnin psa, Bubnuoteka LJOK
obwasn dopmyna, M3OMepUA N HOMEHKNaTypa https://m.edsoo.ru/adfffe6d
67 dusnyeckne n xummnyeckme CBoMcTea aompos Bubmmorexa LIOK
https://m.edso0.ru/ad6b94b2
PelwweHne pacy€THbIX 3agay: No ypaBHEHUIO
68 XMMUYECKOWN peakumnmn, Ha onpeaeneHune
MOJIEKYNAPHON hOpMYIbl OpraHN4eCcKoro
BeLlecTBa
[o]
59 oKonepAMGHTANHOX 38384 0 ToNG. GuSnMoTera LIOK
" " https://m.eds00.ru/486671fb
Kap6oHoBble KMCnoTbl. CroXHble a¢upsbl
20 XKupbl: cTpoeHne, ursnyeckne n Xummyeckmne Bubnunoteka LJOK
csoucTBa (rmaponms) https://m.edsoo.ru/a19c5b98
71 oorame nenpeReneux MBI IOTOT. GuGnmoTexa LIOK
’ https://m.edso0.ru/b0331922
Kunpsl B npupoae
| e e o Cooge T cusoresa LOK
: https://m.eds00.ru/3c566565
CUHTeTUYeckmnx motwmx cpeacrteax (CMC)
73 onOpORGORS ALK OPrareou. GuGrmoTera LIOK
https://m.eds00.ru/56790c96
BELLEeCTB
74 PaCHéTI?I Mo ypaBHEHUAM XUMUYECKUX
peakunin
75 Cuctematusaumns n obobLeHmne aHaHum no Bubnnoteka LJOK
Teme https://m.edsoo.ru/f8eaf2eb
76 O6Lwas xapakTrepucTuka yrneesogos u Bubnnoteka LJOK




Knaccudgukauma yrnesogos (MOHO-, Ou- U
nosimcaxapuabl)

MoHocaxapugbl: husmyeckme cBoMCTBa U

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

Bubnunoteka LJOK

T Laxoxmenme B npupoe hitps://m.edso0.ru/b4bdda2d

78 [MpumMeHeHwue rnKo3bl, e€ 3HayYeHne B Bubnuoteka LLOK
XU3HeOeAaATeIbHOCTN opraHn3ma https://m.edsoo0.ru/5e61122d
[dncaxapunapl: caxaposa, ManbTo3a U Bubnmotexa LIOK

9 nakTo3a. HaxoxaeHve B npupose v https://m.edsoo.ru/eb0384e7
NPUMEHEHNE ANcaxapuaoB
Monuncaxapuapl: CTpoeHne Makpomoneky, BubrmoTexa LIOK

80 dunsnyeckne n xMuMmmn4eckne CBOMCTBA, https://m.edsoo.ru/72a04508
NPUMEHEHNE

Bubnnoteka LJOK

81 [MoHATHE 06 NCKYCCTBEHHbBIX BOMOKHAX https://m.edsoo.ru/6216e766
PeweHune pacyeTHbIX 3agay Ha onpegeneHue BubnmoTeka LIOK

82 AONV BbiIXOA4a NpoaykKTa peakumm oT https://m.edsoo.ru/7fde47ef
TEOpPEeTMYECKM BOZMOXKHOIO

83 CucrtemaTtunsaums n obo0LLueHne 3HaHu No Bubnunoteka LJOK
pasgeny https://m.eds00.ru/08d4364c
KoHTponbHaga paboTta Ne3 no teme Bubnmoteka LIOK

84 "chnoponccz,qepx(au_me oprannteckie https://m.edso0.ru/42c6678e
coeanHeHus
AMUHBI: Knaccudukauma, cTpoeHne Monekyn, BuGnmoTea LIOK

85 obwasi popmyna, VISOMEpIH, HOMEHKnaTypa https://m.edsoo.ru/efa7ebca
N nanyeckmne cBoncTBa

86 Xnmumyeckne cBomcTBa anngaTnyeckmx Bubnuoteka LLOK
aMVHOB https://m.edsoo.ru/1bc5c¢f80

87 AHUINWH: CTPOEHME aHnnmHa, 0COBEHHOCTM Bubnuoteka LLOK
XMMUYECKNX CBONCTB aHUSIMHA https://m.edso0.ru/39cd21f1

88 Cnocobbl Nony4YeHnsa n NnpuMeHeHne Bubnnoteka LJOK




anndaTtn4ecknx aMmmHoOB
AMMHOKNCAOTbI: HOMEHKNATypa U U30Mepus,

https://m.edsoo.ru/ea138763
Bubnuoteka LLIOK

89 nanyeckne ceomctea. OtgenbsHble )
?pegmaamenm vicrea. OTACTL https://m.edso0.ru/d1773e80
XMn4eckme CBOMCTBa aMUHOKUCTIOT, UX BuGnnoTeka LIOK

90 Buonornyeckoe 3Ha4yeHne aMMHOKMCIIOT. https://m.edsoo.ru/77df705a
CwvHTE3 1 rmaponuns nenTmaos

91 bernku kak npMpoaHble NONMMeEpBbI; CTPYKTYPbI Bubnnoteka LJOK
6enkoB https://m.eds00.ru/429e9899

92 Xnmmyeckne ceorictea 6enkos Bubnmoreka LIOK

https://m.eds00.ru/6237306d

A3zoTcogepKalume reTepouUnKnnyeckmne

93 coe,u,MHeHBm. HyKJ'IeVIHOpBbIe KUCNOTbI: COCTaB, Etl?g:'?/(r)r:eezaslgl(? r|l<J/521d1431
CTpoeHne n buonormyeckas posb — :
MpakTnyeckasa paboTta Ne 4. PeweHwne

94 3KCNepuMeHTanbHbIX 3agay no Teme Bubnuoteka LLIOK
"A3oTcoaepKallne opraHn4eckmne https://m.edsoo.ru/8e3c02d1
coeanHeHns"

. MNMpakTnyeckasn pabota Ne 5. PewweHne BuGnmoTexa LIOK
9KCMepMMEHTarbHbIX 3a4a4 No Teme
"Pacn23HaBaHme oprawﬂecmx coegmHeHnn" hitps//m.eds00.ru/bde3idt6

96 O606LeHne no Teme "AsoTcoagepxaliune Bubnuoteka LLOK
opraHuyeckue coeguHeHns" https://m.edsoo.ru/ce561bc7
OCHOBHbIE NOHATUSA XMMUN

97 BbICOKOMONEKYNAPHbLIX COEANHEHUN U Bubnuoteka LLOK
MEeTOAdbl UX CMHTE3a —NoNMMepu3auus 1 https://m.edsoo.ru/7aa63ebd
NONMKOHAEHCaLMs
Mnactmacckl. YTunusauna n nepepaboTtka

98 nracTuvka. KOHTpOJ’IbHag pa60TapN24 Bubnmoreka LIOK

«MNToroBasi KOHTponbHasa paboTa 3a kypc 10

https://m.edso0.ru/82242¢e0f




Knacca»
OnacTtomepsbl: HaTypanbHbIN CUHTETUYECKME

Bubnuoteka LJOK

9 ayuyku. Peanna 1 hitps://m.eds00.ru/246103ec
oo | Sanckre: fervpeure, ucryeereene | Suomcresa LK
' P 4 https://m.eds00.ru/5963a601
Ha3Ha4YeHus
101 | Onomepme s 308E 10 T : GuGnmoTera LOK
P P A " https://m.edsoo.ru/3aebd77a
acrno3HaBaHMe nnacTMacc U BOJIOKOH
Ob6ob6ueHne n CI/ICTe!\'/IaTI/ISaLI,I/I‘;I N3y4YEHHOro BubnoTeka LIOK
102 martepwuana no teme "BbicokOoMonekynspHbie 1

OBLWEE KOJINMYECTBO YACOB MO NMPOIrPAMME

coeagnHeHnsa"

10

https://m.edsoo.ru/6a22b1e8




11 KITACC

KonuuyectBO 4YacoB

Ne Kontp [pak Nata ONEeKTPOHHbIe
n/ Tema ypoka Bce ©O7PH Y€ L avuenn uncppoBble
n o ble ckne oGpasoBaTtenbHble
pabor pabo pecypchl
bl Thbl
Atom. CocTaB aTOMHbIX 94ep. XMMUYEeCKUN Bubnmorexa LIOK
1 ' ' 1 https://m.edso0.ru/59¢c112
anemeHT. M3oTonsbl ce
5 CTpoeHune aneKTpoHHbIX 060onoYek 1 Bubnnoteka LJOK
aTOMOB, KBAHTOBbIE YMCna https://m.edsoo.ru/b4d9fffa
Knaccudumkaumsa XMmMm4eckmx a51eMeHTOoB Bubnuoreka LIOK
3 1 https://m.edso0.ru/61294af
(s-, p-, d-, f-anemeHThl) 9
4 PacnpeneneHune anekTpoHOB MO aTOMHbIM 1 Bubnnoteka LJOK
opbutanam https://m.edsoo.ru/f5{750fe
ONEKTPOHHbIE KOHGUrypaLunm atToMoB
9/IEMEHTOB B OCHOBHOM 1 BO36YXOEHHOM Bubnnoteka LJOK
5 cocTtosiHun. KoHTponbHas padota Ne1 1 1 https://m.edso0.ru/8149e8
«BxogHas koHTponbHasa paboTa 3a kypc 10 46
Knacca»
OIIEKTPOHHbIE KOHUrypauum NMoHOB Bubnmorexa LIOK
6 35 ' 1 https://m.edsoo.ru/a0764b
NEKTPOOTpMLATENBHOCTb o4
kb Suonorata LOK
7 L 1 https://m.edso0.ru/16957¢

MeHgeneesa, CBSA3b C COBPEMEHHOWN
Teopuemn CTpoeHnsa aToMoB

01




3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKNX 31EMEHTOB N 0O6pa3yembix

Bubnnoteka LJOK

pacTBOpoOB

8 https://m.edso0.ru/f846892
MMU NPOCTbIX N CNOXHbIX BELLECTB Mo =
rpynnam v nepmogam -
CuctemaTtmsaumsa n o6o0LeHne 3HaHMN NO Bubnmoreka LIOK

9 H t https://m.eds00.ru/8fad294
Teme 2
Buabl xumunyeckon cesasn. MexaHn3msl Bubnmotexa LIOK

10 obpa3oBaHusa KOBaNeHTHON CBSA3MW. https://m.edso0.ru/5a8072
BopgopogHas cea3b. MexmonekynsipHble af
B3aMMOOeNCTBUA =
BaneHTHOCTb 1 BaneHTHbIE€ BO3MOXHOCTU Bubnnoteka LJOK

11 aToMoB. CBs13b 3NIEKTPOHHON CTPYKTYpbI https://m.edsoo.ru/3d2cal
MOJSEKYI C UX rEOMETPUYECKUM CTPOEHMEM 93
MpencrtaBneHns 0 KOMMMNEKCHbIX Bubnuoreka LIOK

12 pea _ https://m.eds00.ru/8c66b1
COeANHEHNAX: COCTaB N HOMEHKNnaTypa 23
BellecTtBa MosiekynspHoro u
HEMONEKYNAPHOro CTpoeHus. Tunbl 5M6”_M0TeKa LIOK

13 o https://m.edsoo0.ru/e16763
KpUCTannmM4yeckmnx peLleTok 1 CBONCTBa 5b
BELLEeCTB =
MoHATME 0 AnucnepcHbIX cucTemax Bubnuoreka LIOK

14 Avcnep ' https://m.edso00.ru/da2c70
MpencraBneHne o KONNonaHbIX pacTBopax o4
NCTHHBbIE pacTBOpLI: HACbILLEHHbIE U Bubnnoteka LJOK

15 HeHacblLLIEHHblEe, PaCTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8
Kpuctannorngparbl d
Cnoco0bl BblpaXXeHnst KOHUEeHTpaLuum Bubnmoreka LIOK

16 P HeHTpall https://m.edso0.ru/328e65

3a




PeweHne 3agay ¢ ncnonb3oBaHMEM

Bubnnoteka LJOK

17 NOHATUM "MaccoBas 4ONA PaCTBOPEHHOIO https://m.edso0.ru/785e0a
BewlecTBa", "MonsipHasa KoHueHTpauyus" b4
Knaccudumkaumsa n HomeHknartypa Bubnmorexa LIOK
18 https://m.edsoo.ru/bf9e108
HeopraHM4yeCcKnx BeLLECTB d
Cuctemartumsauyms n ob6o0LieHne 3HaHuU No Bubnuoreka LIOK
19 https://m.edso0.ru/8d2c6a
Teme
3a
KoHTponbHaga pabotaNe2 no Temam
A TlopAoameotan CHcroma XMEoa. GuSnmoTexa LIOK
20 pvioa " https://m.edsoo.ru/70a60a
anemenToB [1. . Menpeneesa", 24
"CTtpoeHue BewecTta. MHoroobpasune -
BelwecTB"
Knaccundukaums xummnyecknx peakumm B
HEeOpraHN4YeCcKom U OpraHNYeCcKom XUMMUN. bubnuoteka LJOK
21 3aKoH CoxXpaHeHus Macchbl BeLecTB; 3akoH https://m.edso0.ru/6335cd
COXpaHeHNsa 1 NnpeBpaLLeHnsa SHeprun npu d2
XUMUNYECKUX peakumsx
Tennosble 3pPEKTbI XUMNYECKNX Bubnmoreka LIOK
22 y https://m.edsoo.ru/d1db86
peakuuin. TepMoXnumMmnyeckne ypaBHeHUs da
BbluncneHus no ypaBHEHUSIM XUMUYECKNX Bubnmoreka LIOK
23 < https://m.edso0.ru/87b139
peakuum N TepMOXMMUYECKUM YPaBHEHUAM 54
CKOpOCTb XMMUYECKOW peakumun, eé
24 3aBMCUMOCTb OT pasfnyHbIX PaKTOPOB.
KaTanuns n katanusaTopbl
25 [[OMOreHHble 1 reTeporeHHble peakumm




MpakTtnyeckasa padota N2 1 no Teme

Bubnnoteka LJOK

26 "BrnnaHune pasnunyHbix oakTopoB Ha https://m.edsoo.ru/1facaid
CKOPOCTb XMMNYeCKon peakumn" 1
ObpaTtumble 1 HeobpaTUMble peakumn Bubnuoreka LIOK

27 ' https://m.edso00.ru/30952f9
X1UMUn4Yeckoe paBHoBecHe b
MpakTuyeckasa pabota Ne 2 no Teme Bubnuoteka LLOK

28 "BnngaHune pasnunyHbix oakTopoB Ha https://m.edso0.ru/3bf34e1
NonIoXKeHNne XMMmN4eckoro pasHosecus” 7
QneKkTponuTruyeckas aguccoumnauus. bubnuoteka LJOK

29 CunbHble 1 crnabble aNekTponuThbI. https://m.edso0.ru/5f766bd
CreneHb gmnccoumavnmm f
MoHHoe npounsBeneHune soasl. Cpena bubnuoteka LJOK

30 BOAHbIX pacTBOpPOB. BogopoaHbIn https://m.edso0.ru/3966ca
nokasatenb (pH) pactBopa 89
Mmoponus conen. Peakuun, npoTtekatoLime Bubnuoreka LIOK

31 ' ’ https://m.edso0.ru/09d5a9
B pacTBOpax aNeKTPOSIMTOB od
MpakTuyeckasa pabota Ne 3 no Teme Bubnuoteka LLOK

32 "XumMmunyeckme peakumm B pactBopax https://m.edsoo.ru/2e3dae
anektponutos" b0
OKMCNUTENBHO-BOCCTAHOBUTENBHbIE Bubnnoteka LJOK

33 peakuun. BaxHenwune okmcnutenu u https://m.edso0.ru/562260
BOCCTaHOBUTENN 60
MeTo 9N1EKTPOHHOIO (9NEeKTOHHO-UOHHOIO) Bubnmoreka LIOK

34 https://m.edsoo.ru/fb69138
6anaHca -
ONeKTponNm3 pacTBOPOB U pacniaBoB Bubnuoreka LIOK

35 https://m.edso0.ru/93fb97d

BellecTB

2




Bubnnoteka LJOK

36 PelweHne 3agay pasnnyHbiX TUNOB https://m.edsoo.ru/5a859d
16
Bubnnoteka LJOK
37 PeweHune 3agady pasnnyHbiX TUMNOB https://m.edsoo.ru/5afa265
d
Cuctemartmsauyms n ob6o0LLieHne 3HaHu no Bubnuoreka LIOK
38 " " https://m.edsoo.ru/c161eb
Teme "XnMmuyeckmne peakumm 85
" Cuctematumsauymus n obobuieHne saHaHum Bubnmoreka LIOK
39 " " https://m.edsoo.ru/a8a0a9
no Teme "XuMmn4eckume peakumnm 30
[MonoxeHne HemMeTannoe B
[Mepunogmyeckon cncteme XMMmM4eCcKmnx Bubnnoteka LJOK
40 anemeHToB [. V. Menaoeneesa v https://m.edsoo.ru/8ca2dca
0COBGEHHOCTM CTPOEHUS NX aTOMOB. d
dunsnyeckne cBONCTBA HEMETAIOB
AnnoTponusa HeMeTannos (Ha npumepe Bubnmoreka LIOK
41 https://m.edsoo.ru/ef92c91
Kncnopoga, cepsbl, pocdopa n yrnepoaa) c
Booopopa: nonyyeHue, usnyeckme n Bubnmorexa LIOK
42 ' y ’ https://m.edso0.ru/0aa8f61
Xummyeckune cesonctea. Nmagpuabl 3
["anoreHbl: HAXOXAEeHWE B Npupoae, Bubnnoteka LJOK
43 crnocobbl NonyyYeHus, usnyeckmne un https://m.edsoo.ru/4e2237
XMMMYECKNe CBOMCTBA 95
FanoreHoBogopoabl. BaxHenwmne Bubnnoteka LJOK
44 Kncnopogcoaepkalme coeanHeHus https://m.edso0.ru/6b3255
ranoreHoB [=13)
45 JTabopaTopHble U NPOMBbILLNEHHbIE Bubnuoteka LJOK




crnocoObl NONy4YeHNs ranoreHos.
[MpuMeHeHne ranoreHoB U nx coeauHeHNN

MpakTnyeckasn pabota Ne 4. PelueHne

https://m.edsoo.ru/6971ac
a4

Bubnnoteka LJOK

46 3KCrnepuMeHTanbHbIX 3agad no Teme https://m.edsoo.ru/8b26fec
"lanoreHbl" d
Kucnopog: nabopatopHbie u BubnmoTeka LIOK
47 MPOMbILLINEHHBIE COCOGb MOTyHeHN, https://m.edsoo.ru/c8abc36
dursnyeckne n Xumm4eckmne CBONCTBA. a
O30H. NpuMeHeHne kucnopoaa u 03oHa =
bubnuoteka LJOK
48 Okcuapbl 1 nepokcuabl https://m.edsoo.ru/5¢8816
a0
bubnuoteka LJOK
49 PeweHune 3agady pasnnyHbiX TUMNOB https://m.edsoo.ru/2b6d8b
4b
Cepa: HaxoxaeHune B npupoae, cnocobsbl Bubnnoteka LJOK
50 nonyyYeHus, pusndeckne n xMmmnieckmne https://m.edsoo.ru/46afae1
CBOICTBA 6
Bubnnoteka LJOK
51 CepoBogopog, cynbdubl https://m.edso0.ru/7¢c8759
99
Knucnopogcoaepxaline coeanHeHus cepbl Bubnmoreka LIOK
52 . y ' https://m.edsoo.ru/8cfa254
OcobeHHOCTM CBOWCTB CEPHOM KUCMOTbI 3
MpakTnyeckasn pabota Ne 5. PelueHune Bubnnoteka LJOK
53 aKcnepMMmeHTanbHbIX 3agad no Teme "Cepa https://m.edsoo.ru/0afb05e
n eé coeguHeHnsa" 4
A30T: HaxoXaeHue B npupoae, cnocobbl Bubnnoteka LJOK
54 nosiydeHns, usmyeckne n Xmummyeckmne https://m.edsoo.ru/badd22

ceBoucTBa. AMMMak, HUTpuabl

55




Kucnopoacogepxawme coeanHeHns

Bubnnoteka LJOK

55 asota. OcobeHHOCTN CBOMCTB a30THOM https://m.edsoo.ru/e2965af
KMCNOThbI e
[MpuMeHeHne a3oTa 1 ero coeAuHeHUN Bubnmorexa LIOK
56 P A ' https://m.edsoo0.ru/129f505
A30THble YyoobpeHus 9
oao Moy dromao BuBnmoTexa LIOK
57 L https://m.edsoo.ru/9a6b43
XumMmunyeckune csorctea. Pocdhuapl u
ec
docdhuH =
bubnuoteka LJOK
58 Oxemnasi hocpopa, q)occpo;v)conepmau_me https://m.edsoo.ru/c7a2d4
kncnotbl. Conu pocopHON KMCNOThI 59
MpumeHeHne docdopa n ero coeanHeEHNN Bubnuoreka LIOK
59 ' https://m.edsoo.ru/a21807
docdopHble yaobpeHus 0a
MpakTuyeckasa paboTta Ne 6. PeweHne Bubnuoteka LLOK
60 SKCnepuMeHTanbHbIX 3agay no teme "A3oT https://m.edsoo.ru/8175ac
n goocdop u nx coeguHeHnsa" 3f
Yrnepoa: HaxoxaeHue B npupoae, bubnuoteka LJOK
61 annoTponHblie moandukauum; dmnsndeckme https://m.edsoo.ru/1eb19f9
N XUMUYECKNE CBOMCTBA, NPMMEHEHMNE e
Bubnuoteka LJOK
62 Oxeup yrnepoaa(ll), oKena yrnepopa(lV), https://m.edsoo.ru/dba58a
YrofibHas KMcnoTta n eé conu of
Bubnnoteka LJOK
63 PeweHune 3agay pasnnyHbiX TUMNOB https://m.edso0.ru/6029b6
09
64 KpeMHun: HaxoxaeHue B npupoae, Bubnunoteka LIOK

cnocobbl nony4veHunsa, donsnyeckme u

https://m.edso0.ru/143558




XMMUYECKne CBoncTBa

Okeng kpemHusa(lV), kpeMHueBas KMcnoTa,

ab
Bubnuoteka LJOK

65 https://m.edsoo.ru/3170e7
cunukaTbl b1
Bubnnoteka LJOK
- https://m.edsoo0.ru/393cdac
66 MpymeHeHne KPEMHUSA U ero CoeaANHEHWUN. 0
CTekno, ero nonyveHune, Buabl cTekna https://m.edsoo.ru/5823cef
b
bubnuoteka LJOK
67 PeweHune 3agady pasnnyHbix TUNOB https://m.edso0.ru/b624{80
1
CuctemaTtumsaumnsa n o6o6LeHmne 3HaHum no Bubrmoteka LIOK
68 " " https://m.edsoo.ru/6e864d
Teme "Hemetannbl 05
Bubnnoteka LJOK
69 K OHTpO”bHa;!, pabotaNe3 no Teme https://m.edsoo.ru/d0484c
HemeTannbl 76
AHanuna pesynbTaToB KOHTPOSIbHOW Bubnuoreka LIOK
70 https://m.edsoo.ru/2b7e95
paboTbl, KOppPEeKUUs OLLMOOK 10
e e e Susruorera LOK
71 ' https://m.edso00.ru/9839c1
OCcobeHHOCTM CTPOEHUS ANEKTPOHHbIX 6C
obornoyek aToMoB MeTannos =
O6wwme dursnyeckne cBONCTBaA MeTanNNoB Bubnuoreka LIOK
72 ' https://m.edsoo.ru/51dac9
[MpMeHeHne meTannoB B ObITy N TEXHMKE a3
73 Cnnasbl meTannos. Koppoaust meTannos Bubnuotexa LIOK

https://m.edso0.ru/42b872




e3
Bubnuoteka LJOK

74 PeweHwe 3agay pasnnyHbix TUNOB https://m.edsoo.ru/e3de37
b6

ONEKTPOXUMUYECKNIN PSa HANPSXKEHNI Bubnnoteka LJOK

75 meTannos. O6wme cnocobbl NonyYeHns https://m.edso0.ru/94eb37
MeTannos 7a
Obuwas xapaktepuctuka metannos |A-
rpynnel lNeprnognyeckon cmctemol BuGnmoteka LIOK
XUMWYECKNX 3NeMeHTOB. HaTpuin n kanun: _

76 https://m.edsoo.ru/e12c26
nony4eHue, dm3nNYECKNE U XUMUYECKME 03
CBOWCTBA, NPMMEHEHNE NPOCTbIX BELLECTB -
N NX coeauHEeHnn
O6wasn xapakrepuctunka metannos lIA-
rpynnel lNeprnogmnyeckon cmctemol Bubnmoteka LIOK
XUMUYECKNX annemMeHToB. MarHmn n _

77 g https://m.edsoo.ru/7¢c3e49c
Kanbuum: nonyyeHne, gusnyeckme un 0
XUMUNYECKNE CBONCTBA, MPUMEHEHNE =
NPOCTbIX BELLECTB U NX COEAUHEHUN
YKEcTkocTb BoAbl 1 Crocobbl eé Bubnuoreka LIOK

78 https://m.edsoo.ru/c74bfae
yCTpaHEHUS 9
AnOMUHUIA: Nony4yeHne, usndeckmne u Bubnmoreka LIOK

79 g ’ https://m.edsoo.ru/0e79b2
XUMUYECKNE CBONCTBA, NPUMEHEHME 66
AM@doTepHble CBOMCTBaA OKcmaa u BuGnmoTexa LIOK

go  'MAPOKCNAA ATIOMUHNAT, https://m.edso0.ru/5d12d3
rMMOPOKCOKOMMSIEKCHI antOMUHUSA, UX 18
NPUMEHEHNEe —

81 PelwweHne 3agay pasnnyHbiX TUNOB




MpakTnyeckasn pabota Ne 7. PelueHne

Bubnnoteka LJOK

82 3KCrnepuMeHTanbHbIX 3agad no Teme https://m.edsoo.ru/27a4af4
"MeTanns! rnasHbIX nogrpynn” 3
O apaceprcTie yerannos suoore LOK

83 Arpy Py hitps:/m.edso0.ru/610d74
[Meproanyeckom cucTemMbl XMMNYECKNX 31
9N1eMEHTOB 2
duramyeckne n xmmmyeckmne CBOMCTBa Bubnmoreka LIOK

84 y https://m.edso0.ru/9911bef
XpoOMa 1 ero CoOeguHEHnn, UX NpUMEHeHne 3
BaxHenwmne coegnHeHns mapraHua. bubnuoteka LJOK

85 [MepmaHraHaTt Kanus, ero OKUCNUTENbHbIE https://m.eds00.ru/039d69
CBOUCTBA c8
dunsnyeckne n XMMmnM4eckme CBOMCTBa Bubnnoteka LJOK

86 Xenesa n ero coeanHeHun. MNMonyyeHuve u https://m.edsoo.ru/1b7{874
NpUMEeHeHne CNNaBoB Xenesa 1
duramyeckne n xXmmmyeckne CBoOMCTBa Meau Bubnmorexa LIOK

87 ’ y https://m.edso0.ru/2bc0f95
N eé coeanHEHN, X NPUMEHEHNE 4
dusnyeckne n XumMmn4eckne CBOMCTBa Bubnnoteka LJOK

88 LUMHKa 1 ero CoeauHeHn, X NpUMeHeHue. https://m.edsoo.ru/b1f2bea
'MAPOKCOKOMMNIIEKCHI LiMHKA 1
MpakTnyeckasn pabota Ne 8. PelueHune Bubnnoteka LJOK

89 9KCnepuMeHTarnbHbIX 3agay No Teme https://m.edsoo.ru/a6e352
"MeTansbl No6oYHbIX nogrpynn” ea

Bubnnoteka LJOK
90 PeweHune 3agay pasnnyHbiX TUMNOB https://m.edsoo.ru/a8b83d
83
91 O606LeHne n cnctemaTmsaums Bubnunoteka LIOK

M3y4eHHOro Mmartepuarsia rno teme

https://m.edsoo.ru/e91fe97




"MeTtannb!"

KoHTponbHasa pabotaNe4 no teme

5
Bubnuoteka LJOK

92 "™ " https://m.edso0.ru/83f63ea
eTannol 3

93 AHanuna pesynbTaToOB KOHTPOSbHOM Bubnnoteka LJOK
paboTbl, KOppeKUMs OwnBOoK https://m.edsoo.ru/9ebff2fd
Pornb xumnn B obecnedeHnm ycTton4ymeoro Bubnnoteka LJOK

94 pa3BuUTUA Yenose4decTsa. [loHATUE O https://m.edso0.ru/080fe1f
Hay4YHbIX METOOAX UCCreaoBaHUs BELLECTB 0
Hay4yHble NpuUHLMNbI OpraHn3aumm Bubnmoteka LIOK

95 XNMWHECKOTO IPOM3BOACTBA. https://m.edsoo.ru/2e45a4
[MpoMmbILIIEeHHbIE CNOCOOLI NONYyYeHuUs Af
Ba)KHEMLLMX BELEeCTB —
Xnmunyeckoe 3arpsisHeHne okpyxaroLiemn Bubnmoreka LIOK

96 https://m.edsoo.ru/9f11bf5
cpeabl U ero nocneacTems ]
XnmMus n 300poBbe Yernoseka.
JlekapcTtBeHHble cpencTtBa. KoHTponbHas 5M6”_M0TeKa LOK

97 https://m.edsoo.ru/a65527
paboTta Ne5 «MToroBasi KOHTpOMbHas 51
paboTa 3a Kypc 11 knacca» =
Xumua nuwn. Ponb Xxumum B obecnevyeHmnmn Bubnuoteka LIOK

98 oo https://m.edsoo.ru/1f7b5bd
nuwieson 6esonacHoCTU 5
KocmeTunyeckune n napromMepHbie Bubnmoreka LIOK

99 https://m.edsoo.ru/da42d5
cpeactea. bbiTtoBas xmmus 29
Xnumus B cTpouTenbcTee. BaxHenwmne Bubnnoteka LJOK

100  cTpouTenbHble U KOHCTPYKLUNOHHbIE https://m.edso0.ru/61e690

maTtepwvarnbl

03

101

XMUS B CENbCKOM X0O3AMCTBE.

Bubnunoteka LIOK




102

OpraHu4yeckme n MMHeparnbHble
yaobpeHus

CuctemaTtumsauusa n obobLeHmne 3HaHuM no
Teme

https://m.edsoo.ru/fd39587
d

Bubnuoteka LLIOK
https://m.edsoo.ru/db979c
70

OBLWEE KOJINYECTBO YACOB IO
NMPOrPAMME

102







NMPOBEPAEMBIE HA EI3 NO XUMUN TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHMA OCHOBHOW OEPA3OBATEJIbHOW NPOrPAMMBI
CPEAOHEIO OBLUEIO OBPA30BAHUA

Koa
npoBepsAemMoro
TpeboBaHuA

1

1.1

NMpoBepsemble TpeboOBaHMA K NpeaMeTHbIM
pe3ynbTaramMm OCBOEHUS OCHOBHOM obpa3oBaTenibHOMN
nporpamMmmbl cpegHero o6uero o6pasoBaHus

BnageHne cucteMom XMMMUYECKMX 3HAHU, KOoTopas
BKINIOYaEeT:

OCHOBoOMosiarawwmne rMoHATUA  (XMMUYECKMW  3SIEMEHT,
aToM, M30TONbI, 3NIEKTPOHHas obono4vka atoma, s-, p-, a-
3NEKTPOHHbIE opbutanu aToMOB, OCHOBHOE "
BO3OYXOEHHOE COCTOSIHME aToMa, WOH, MOMeKyna,

BanEeHTHOCTb, 3NEeKTPOoOTPULATENBHOCTb, cTeneHb
OKUCINEHUA, XuMuyeckas CBs3b (O- U TT-CBA3b, KpaTHbIE
CBsA3N), rmbpmnamnsaums aTOMHbIX opbuTtanen,

KpucTannumyeckass peweéTka, MOofb, MONsipHas Macca,
MONSIPHbIN OOBbEM, MONApPHAsA KOHLEHTpauus, pacTBOpbI
(MCTMHHbIE, OMCNEPCHbIE CUCTEMBI), KpuUcTanmorngpaTbl,
yrnepoaHbin ckeneT, yHKUMOHanbHasa rpynna, pagvkarn,
N3omepbl, CTPYKTYypHas dopmyna, n3omepus
(cTpykTypHas, reometpuyeckas (Uuc-, TpaHcuM3omepusl),
rOMONnornyeckun  psaga, romMonorun,  yrneBoAoOpPOAbl,
Kucnopog- n asoTcoaepaliune COeANHEHNS,
Guonornyeckn akTMBHble BellecTBa (YrneBodbl, XMpbl,
6enkn), MoHOMep, nonuMep, CTPYKTYPHOE  3BEHO,
BbICOKOMOJTEKYSIPHbIE COEAUHEHUS, KPEKUHT, PUCPOPMUHT,
TUNbI XUMUYECKNX peakuun (okmMcnuTenbHo-
BOCCTAHOBUTENbHbIE, 3K30- N IHOOTEPMUYECKME, peaKkunn
MOHHOro oBbmeHa, romMo- U reteporeHHble, obpaTumble ©
HeobpaTuUMbIe), pacTBOp, SNEKTPONUTbI, HEIANEKTPONUTHI,
aneKkTponuTHyeckas anccounaums, cTeneHb
Anccoumalmm, OKUCIUTENb, BOCCTAHOBUTENb, 3NEKTPONNS3,
CKOPOCTb XMMUYECKOW peakunn, XMMMYECKOE paBHOBECHE)

1.2

1.3

TEOPUM U 3aKOHbl (TEopuUst XMMWUYECKOrO CTPOEHUSA
opraHnyecknx Bewecte A.M. bytnepoBa, Teopus
3NeKTponMTMYeckon auccoumnaumm, lNepnogmyecknin 3akoH
0.n. MeHpeneesa, 3aKOH COXpaHeHnsa Macchl),
3aKOHOMEPHOCTWN, CYIMBOSINYECKUN A3bIK Xmuu,
MUPOBO33PEHYECKNE  3HaHMSA, nexawue B  OCHOBe
NOHUMAHUA MNPUYMHHOCTU U CUCTEMHOCTU XMMWUYECKNX
SIBMIEHUI, COBPEMEHHbIE MpPeACTaBfeHNs O CTPOEHUU
BellecTBa Ha aTOMHOM, MOMEKYNAPHOM n
HagMOSEKYIIAPHOM YPOBHSAX

npeacrtaBiieHna O MexaHu3dMax XUMMUYECKUX peaKLl,VIVI,
TepMmognHaMmn4eCknX n KMHEeTUYEeCKMX 3aKOHOMEPHOCTAX




X NpoTekaHnda, o XMMn4eCKom paBHoOBeCUN, ONCNEPCHbIX
cnucremMmax

1.4

dakTonorndeckne CcBegeHUsi O CBOWCTBax, COCTaBe,
noslyyeHnn mn 0Ge30nacHOM UCMOMb30BaHUN BaXKHEMNLLNX
HEOPraHMYeCKMX W OpraHMYecKNX BELLECTB B ObITy w
NPaKTUYECKOM OEeATENbHOCTU YerioBeka

1.5

obwme HayyHble MPUHUMNbI XMMWUYECKOro MNpou3BOACTBA
(Ha npumepe Npou3BOACTBA CEPHOM KUCIOTbl, aMMMakKa,
MeTaHona, nepepaboTkm HeTH)

CdopMmnpoBaHHOCTb YMEHWUI BLISBIIATD:

2.1

2.2

XapaxktepHble nNpu3Hakn 1 B3aMMOCBA3b W3YYEHHbIX
NOHATUN, NPUMEHATb COOTBETCTBYHOLLNE TOHATUA TIPpU
OonncaHmnm CTpoeHna " CBOWUCTB HEOPraHN4YeCkKnx w
OopraHn4eckmnx seectTB N UX HpeBan.leHMVI

B3aMMOCBA3b XMMMWYECKMX 3HAHUM C MOHATUSAMU U
npeacTaBneHusIMM  Opyrux npegMeToB ans  Gonee
OCO3HAHHOrO MOHUMAaHUS U OOBSACHEHUS  CYLLIHOCTM
mMaTepuanbHoro eAMHcTBa Mmpa

3.1

3.2

ChopMMPOBAHHOCTb YMEHWSI UCMOMb30BaTh:

HanMeHOBaHUSA XUMUNYECKNX coenHeHnn
MeXOyHapo4HOro cok3a TeopeTUYeCKoM W MpUKagHoun
XUMUN N TpUBUANbHbIE Ha3BaHWSA BeLLECTB, OTHOCALLMXCS
K M3YYEeHHbIM Krlaccam OpraHu4yeckmx M HeopraHm4ecKux
coeanHEeHnn

XUMUYECKYID CUMBOSIMKY [AOnsi  cocTaBneHus dopmyn
HeopraHM4YeCcKnx BeLLEeCTB, MONEKYNAPHbLIX N CTPYKTYPHbIX
(pa3BEpHYTbIX, COKpaLWEHHbIX W CKeneTHbIX) dopmyn
OpraHn4ecKux BeLecTB

4.1

CdopmupoBaHHOCTbL YMEHUS Knaccndpuumnposarb:
HeopraHM4Yeckne BELLECTBaA, CaMOCTOSTENbHO BblGMpaTb
OCHOBaHUSA M KpuTepum Ons Knaccudukaumm maydaembix
XUMUYECKUX OOBbEKTOB

4.2

4.3

opraHuM4eckMe BeLlecTBa, CaMOCTOSITENbHO BbIOMpaThb
OCHOBaHWA M KpUTEpPUU AN Knaccudpmkaumm msydaembix
XMMUYECKNX OOBEKTOB

MO pasnuyHbIM NpuU3HaKkam (YMCIly U COCTaBy pearmpyroLmnx
BELLEeCTB, TennoBoMy 3ddeKkTy peakumu, W3MEHEHUIo
CTENEHEN OKUCNEHUSA 3NIEMEHTOB, 0OPaTMMOCTU peakuuu,
y4yacTuio KaTanusartopa)

CdopmmpoBaHHOCTb YMEHUS XapakTepusoBaTb
9NIEKTPOHHOE  CTpoeHne aTomMoB (B OCHOBHOM WU
BO3OY)XOQEHHOM  COCTOSHMM) WU MOHOB  XUMWYECKMX
anemeHtoB 1 — 4 nepuogoB [lepnognyeckon cucTeMmbl
O.N. MeHoeneeBa ©n uUX BaneHTHble BO3MOXHOCTMH,




ncnonb3yst MOHATUS S-, p-, d-3NEeKTPOHHble opbuTtany,
3HepreTU4eckne ypoBHU

7.1

CdopMnpoBaHHOCTb YMEHNSA OOBACHATE 3aKOHOMEPHOCTH
M3MEHEeHUS1  CBOWCTB  XMMWYECKMX  JIIEMEHTOB MU
obpasyembiX MU COeANHEHUI MO nNepuogam 1 rpynnam

CopMUPOBAHHOCTb YMEHMSI  COCTaBMATb  YypaBHEHWS
XMMUYECKMX peakumii U packpbiBaTb MX CYLLIHOCTb:
OKMCINTENbHO-BOCCTAHOBUTESbHbIX peakuui

NOCPenCTBOM COCTaBIIEHMS JMEKTPOHHOro 6anaHca aTux
peakuyumn

7.2

7.3

YpaBHEHUS peakuun pasfnyHbiX TUMNOB; MOJSIHbIE U
COKpPALLEHHbIE YpaBHEHUS peakuuMin MOHHOro obmeHa,
yunTbiBasi YCroBud, NpuU KOTOPbIX 3TW peakuun uayT Oo
KOHUa

peakuui rmgponunaa, peakuunm KomniekcoobpasoBaHus (Ha
npumepe rmapOKCOKOMMNIIEKCOB LMHKA U antOMUHKS)

CdopmnpoBaHHOCTb YMEHUSI NOATBEPXAATb:!

8.1

Ha KOHKPETHbIX MpuMMepax Xapaktep 3aBUCUMMOCTMU
peakuMOHHON CMNOCOOHOCTM OpraHNYEeCKUX COEAUHEHUN OT
KPaTHOCTU M Tuna KOBaNeHTHOW CBA3M (O- U TT-CBSA3W),
B3aMMHOr0  BNUSAHMSA aToOMOB UM TPynn aToOMoOB B
Morekynax, a Takke OT O0cobeHHocTen peanusayuu
pasnU4YHbIX MEXaAHNU3MOB NPOTEKAHNS peakunm

8.2

XapakTepHble XnumMmnyeckune CBOMCTBA BeLLEeCTB
COOTBETCTBYIOLMMWN  3KCNEPUMEHTaMn U 3annucsamu
YpaBHEHUN XMMUYECKUX peaKkuunm

ChopMMPOBAHHOCTL YMEHUSI XapaKTepu3oBaTb COCTaB U
BaXHellune CBOWCTBA BELIECTB, MpuHagnexawmx K
onpedenéHHbiIM Knaccam W rpynnaM  COeAMHEeHWi
(npocTble BewecTBa, OKCUAbl, TMAPOKCUAbLI,  COMW;
yrneesodopoAbl, NpocTble 3dupbl, CNUPTbl, eHonbI,
anbaernabl, KeTOHbl, KapOOHOBblE KWUCIOTbI, CIOXHble
ampbl, XKUpbl, yrNeBoabl, aMUHbI, aMUHOKUCNOTbI, BEnKK)

10

CdopMnpoBaHHOCTbL YMEHUA MNPOBOAUTL pPacyeéTbl Mo
XUMMYeckum  opMynamMm U ypaBHEHUSM  XUMUYECKMX
peakumnin ¢ UCnofib3oBaHMEM (PU3NYECKUX BENTUYNH:

10.1

maccbl (0o6bEma, KonuyecTBa BellecTBa) MpoaykTa
peakumn, ecnu ogHO M3 UCXOAHbIX BELLECTB JaHO B Buae
pacTeopa C onpeaenéHHoun MaccoBoOM aonen
pPacTBOPEHHOrO BellecTBa UM gaHoO B u3bbITKe (Mmeet
npumMecwm)

10.2

MaccoBoM wunu OB6BLEMHOM [oNnM, BbIXxoga Mpoaykra
peakumm

10.3

Tennosoro adpdekTa peakumm




10.4

OOBEMHbIX OTHOLLEHUN ra3oB

10.5

11

NO HaXOXOEHWUIO XMMUYECKON (PopMy bl BELLLECTBA

BnageHne cuctemon 3HaHMW O MeTodax HayyHoro
NO3HaHUA  9BMIEHUW  NPUMPOAbl,  UCMOSb3yeMbIX B
€CTECTBEHHbIX HaykaX U yMeHMe MPUMEHATb 3TWU 3HAHUS
npu 3KCNepuMeHTanbHOM UCCNneaoBaHUM BELWECTB M Ans
OOBACHEHUS XUMWYECKUX ABIIEHUNA, UMEKLLUX MECTO B
npupoae, nNpakTUYEecKon OesaTeNbHOCTU 4YernoBeka U B
noBceaHEBHOW KN3HU

12

ChopMMpOBaHHOCTb YMEHUSA MPUMEHATH (MCNONb30BaTh)
3HaHMS O COCTaBe W CBOWCTBax BeLEeCcTB Ans
9KCNepUMEeHTarnbHOM TMpPOBEPKU UNOTe3 OTHOCUTESNBHO
3aKOHOMEPHOCTEN MPOTEKAHUS XUMWUYECKUX Peakunn u
MNPOrHO3MPOBaHNSA BO3MOXXHOCTEM WX OCYLLUECTBIEHUS,;
CUCTEMHbIE XMMWYECKME 3HaHUS AN OOBbACHEHUA U
NPOrHO31poOBaHNA ABNEHUN, NMEerLLNX
€CTECTBEHHOHAYYHY0 Npupoay; Ansa MpPUHATUS FPaMOTHbIX
peLueHnin Npobriem B CUTyaumsix, CBA3aHHbIX C XMMUNEN

13

CopmMupoBaHHOCTb YMEHUS NNnaHuMpoBaTb U MPOBOAUTb
XUMUYECKUIN  IKCMEPUMEHT  (NosiyyeHme U UsydeHue
CBOWCTB HEOpPraHM4YecKMX W OpraHMYeckux BeELLECTB,
KayeCTBEHHble peakunn YrneBoOOPOAOB  PasfIMYHbIX
KnaccoB 1 KMCOpOoACcCOAepKaLLnX OpraHN4eCcKnx BeLlecTs,
peLleHne aKcnepuMeHTarnbHbIX 3a4ay Mo pacno3HaBaHWUIO
HEOpraHM4yecknx U  OpraHUYeckmx  BelecTB) C
cobnogeHmem npasun  6esonacHoro obpaueHna c
BewlectBamn 1 nabopaTopHbiM  0BOpyaoOBaHUEM;
dopmMynupoBaTb LENM uccrneaoBaHus; NpeacTaBnAaTb B
pasnM4yHoun dopme pe3ynbTaThl 3KCNepuMeHTa,
aHanuMsMpoBaTb W OLeHMBaTb UX JOCTOBEPHOCTb

14

15

CdopmmpoBaHHOCTb YMEHMUS OCYLLEeCTBNSATb
LeneHanpaBfeHHbIn NMOUCK XMMWYECKOM UHOpMaUun B
PasfnMyHbIX MWCTOYMHUKAX (HayyHass U y4yeBHO-Hay4vHas
nutepatypa, CcpeacTBa MaccoBOM WHGOpMauun, ceTb
WHTepHeT w©n  pgpyrve), KpUTUYEcKM  aHanusvpoBaTb
XUMUYECKYO  MH(popmaumo, nepepabaTtbiBaTb €€ n
Mcnonb3oBaTb B COOTBETCTBUM C MOCTABMEHHON y4YebHON
3agaven

CdopmurpoBaHHOCTb YMEHMS NPOrHO3MpoBaThb,
aHanuampoBaTb M OUEHUBATb WMHAOPMALMIO C MNO3NLINKA
aKornormnyeckon ©Ge3onacHOCTM nocneacTBui ObITOBON U
NPON3BOACTBEHHON OEATESNIbHOCTU YeroBeKa, CBSA3aHHOW C
nepepaboTkon BeLLeCTB; CHOPMUPOBAHHOCTL YMEHUN
OCO3HaBaTb OMNacHOCTb BO3L4ENCTBUS Ha XMNBbl€ OpraHn3mbl
onpefenéHHbIX BewecTB, MOHMMAad CMbICA MoKasaTens
npeaenbHOM AONYyCTUMOW KOHLEHTPaUMW, U MNOSICHATb Ha




npumMmepax cnocobbl YMEHbLUEHNA N NnpeaorTBpalleHnd ux
BpeaHoro BO34EeNCTBUS Ha OopraHun3M 4esrnoBeKa



NEPEYEHb 3JIEMEHTOB COOEPXAHWUA, MPOBEPAEMbIX HA EI3 NO

XUMUH

Kon

MpoBepsieMbI 3n1eMeHT coaepXaHus

1

1.1

1.2

TeopeTnyeckne 0CHOBbI XMMUN

CtpoeHue BelwectBa. CoBpeMeHHass mMofenb CTPOEHUst aToma.
PacnpegneneHne 9nekTpOHOB MO  3HEPreTUHECKMM  YPOBHSIM.
Knaccudukauunsa xummyeckmx anemeHtToB. OCOH6EeHHOCTU CTpOeHus
SHepreTUYEeCKUX ypoBHeN aTtomoB (S-, p-, d-anemeHToB). OCHOBHOE
N BO3GY>XOAEHHOE COCTOSIHUS aTOMOB. ONEKTPOHHAas KOHUrypaums
aTomMa. BaneHTHble 3MEeKTPOHbI

Mepuoguyeckas  cuctema  XMMuYeckux  anemeHtos  [.U.
Mengeneesa. dusnyeckmn cmbicn lNepuogundeckoro 3akoHa [.U.
MeHpgeneeBa. [NpuvYMHbI M 3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB
9N1eMEeHTOB U WX COeJuHEeHMKM no nepuogaMm W rpynnam.
3aKOHOMEPHOCTU B WU3MEHEeHMM CBOWCTB [MPOCTbIX BELLECTB,
BOAOPOOHbIX COeQMHEHMUI, BbICLUMX OKCUOO0B 1 MOpOKCUO0B

1.3

1.4

1.5

1.6
1.7

1.8

1.9

BaneHTHOCTb. aﬂeKTpOOTpI/ILI,aTeJ'IbHOCTb. CTteneHb OKMUCNeHns

Buabl xummyeckon cBA3N (KOBaneHTHasd, MOHHas, MeTannumyeckas,
BOOOPOAHAas) U MexaHn3Mbl €€ obpasoBaHusa. MexmMonekynapHble
B3aMMoencTBus. BelectBa MOMEKYNAPHOrO YU HEMOSIEKYNAPHOro
CTpOeHusi. Tunbl  KpUCTanNnMYeCcKUx peléTok. 3aBUCMMOCTb
CBOMCTBa BeLEeCTB OT TUMa KpUCTanIM4eCcKon peLleTkn

XumMmndeckaa peakuma. Knaccudumkaumsa XUMUYECKUX peakuun B
HEeopraHM4yeckom W1 OpraHN4Yeckom XUMUKW. 3aKOH COXpPaHEeHUs
MaccChbl BELLECTB

CKOpOCTb peakuun, eé 3aBUMCMMOCTb OT pasNnnYHbIX (akTopoB

TennoBble 3PPEKTbI XUMUYECKUX peakumin. Tepmoxmummnyeckue
ypaBHEHUS

O6paTtumble peakuuun. Xumudeckoe paBHoBecue. PakTopbl,
BNUAIOLLME HA COCTOSAHWE XMMUYECKOro paBHoBecus. [NpuHuun Jle
LWaTenbe

onektponutuyeckas  auccoumaums.  CunbHble 1M cnabble
anektponutbl. Cpeda BOAHbIX pPacTBOPOB BELUECTB: Kucnas,
HemTpanbHasa, weno4yHas. CrteneHb guccoumaunn. Peakuun
MOHHOro obmeHa

1.10

M'moponns conen. WMoHHoe npowusBedeHne Bogbl. BogopoaHbin
nokasaresnb (pH) pactBopa

Cnocobbl BblpaXXeHUs1 KOHLEHTpaLUuM pacTBOPOB: MaccoBasi AOns
pacTBOPEHHOIO BeLLecTBa, MonsipHast KOHLEHTpauus.
HacblluleHHble W HeHacblWweHHble pPacTBOPbl, PacTBOPUMOCTb.
Kpuctannormgparthl

OKNCNUTENbHO-BOCCTAHOBUTESbHbIE peakuumu. MoBeneHue
BEWECTB B cpedax C pasHbiM  3HayYeHnem pH. MeTtoapl




AJIEKTPOHHOIO banaHca

1.13

2.1

2.2

2.3

OneKTponu3 pacTBOPOB M pacniiaBoB COMEN
OcHOBbI HEOPraHMYeCKON XMMUK

Knaccudumkaumsa HeopraHuyecknx coeauHeHun. HomeHknaTtypa
HeopraHM4YeCcKnx BeLLecTB

XUMmMyeckne CBOWCTBA BaXXKHENWIMX MeTannoB (HaTpun, Kanun,
Kanbuun, MarHum, antoMUHUNA, UMHK, XPOM, >Xenes3o, Medb) U UX
coeguHeHnn. Obwme cnocobbl NoNy4YeHns MeTansnoB

XnmMunyeckne CBOMCTBA BaXXHENLLNX HEMETAasnoB (ranoreHoB, cepbl,
asoTta, ocdopa, yrnepoga W KPeMHUA) U UX COEAUHEHUN
(okcnoos, Kncnopoacoaepatlmnx KMUCIOT, BOJOPOAHbIX
COeaVHEHNI)

2.4

"eHeTnyeckasa cBA3b HeopraHn4eCckmnx sewecTB, NMpuHagiexawmnx K
pa3finyHbIM KIiiaccam

2.5

###PartH#H# N neHTndnKaumna HeopraHM4YeCKnMx CoeANHEHUN.
KauecTBeHHble peakumm Ha HeopraHn4eckne BeLWecTBa 1 NOHbI

OcCHOBbI OpraHN4ecKon XMMum

3.1

OCHOBHble  NOMOXEHUS  TEOPUM  XMMUYECKOTO  CTPOEHUS
opraHuyeckux coegmHeHnn A.M. bytnepoBa. YrnepoaHbin ckenet
opraHnyeckon monekynbl. KpaTHOCTb XMMWYECKOW CBSA3W. S- U p-
cBA3N. Sp3-, sp2-, sp-imbpuansaumm opbutanen atoMmoB yrrepoaa.
3aBNCMMOCTb CBOWMCTB BeWEeCTB OT XMMUYECKOro CTPOeHus
Monekyn. Fomonorn. Fomonornyeckun psag. somepmnsa n nsomepsl

3.2

[MoHATHe o pyHKUMOHanbHoM rpynne. OpneHTaumMoHHbIe ahdeKTbl
3amecTutenemn

3.3

3.4

MpeacTtaBneHne o knaccudukaumm OpraHUYEecKMX BeELLEeCTB.
HomeHknaTypa opraHu4eckMx COeaMHEHUI (cucTemaTmyeckasl) u
TpUBUanbHble Ha3BaHUS BaXHEWLIMX NpeacTaBUTENEen KraccoB
OpraHM4YecKnX BELLECTB

CobogHopaaukanbHbI U MOHHBIN MexaHU3Mbl peakuunun. MNoHsTne
0 Hykneodurne n anektpodune. lNpasuno MapkosHukosa. Npasuno
3anueBa

3.5

3.6

3.7

AnkaHbl. XuMMMYecKMe CBOWCTBA alikaHOB: rarloreHMpoBaHue,
aernapuvpoBaHue, TepMn4eckoe pasnoXxeHue, KPEKUHT,
nsomepusauma, ropeHue. [llonydyeHne ankaHoB. LluknoarnkaHbl.
Cneundmka CBOWCTB UMKMOankaHOB C MarnbiM pas3mMepoM UuuKna.
Peakuun npncoegmHeHnsa 1 pagukanbHOro saaMeLleHnsa

AnkeHbl. XuUMUYECKMEe CBOWCTBA. peakuum npucoeanHeHus
(ranoreHnpoBaHue, rmapupoBaHue, rmaporanoreHnpoBaHue,
rmapaTtauus), ropeHus, OKUCneHus n nonMmMepusauunu.
[MpomblwsieHHble 1 TabopaTopHble CNOCOBbLI NONyYeHUs ankeHos
AnkagueHbl. XuUMUYECKMe CBOWCTBa arkaguMeHoB:. peakuuu
npucoeanHeHns (rmgpupoBaHune, rarioreHMPoOBaHUE), TOPEHUS W
nonnmepusauuun. lNonyyeHne ankagneHoB




3.8

3.9

3.10

AnKuHbI.  XMMUYECKMe CBOWCTBA. peakumm NpucoeavHeHus
(ranoreHnpoBaHue, rmapupoBaHue, rmapartaums,
rMaporanoreHMpoBaHne) kak crnocob MonyyYeHust MofMMeEpPOB U
OPYruxX nonesHbix npoayktoB. Peakumm 3amelleHus. [opeHune
aueTuneHa kKak WCTOYHMK BbICOKOTEMMEPATYPHOro nnameHn Ans
CBapKu 1 pe3kn meTtannos. NpumeHeHne aueTuneHa

ApEHBI. Xumunyeckune CBOMCTBA OeHsona: peakummn
ANEeKTPOPUNBLHOIO 3aMeLLeHns, npucoegmHeHna (rmapupoBaHue,
ranoreHnpoBaHune). Peakumsi ropeHns. OCOBEHHOCTU XMMUYECKNX
cBoucTB Tonyona. lNonyyeHne 6eH3ona. OCoBEHHOCTU XMMUYECKNX
cBoncTB ctupona. NMonumepusauma ctmpona. Cnocobbl NonyyYeHus
N NPUMEHEHME apoMaTU4eCKnX yrinesogopoaoB

CnupTtbl. TpegenbHble OOHOATOMHbIE  CNUPTbLI.  XUMUYECKune
CBOWCTBA: B3aMMOOENCTBME C HATPMEM Kak Crocob yCTaHOBIEHUS
HanMunst TMAPOKCOrpynmnbl, C ranoreHoBOoAopo4aMu Kak crnocob
NnonyyYyeHUss pacTBOpPUTENEN, BHYTPU- U MEXMOSEKynsipHas
nermppartaumsi. Peakums ropeHusi. [onydyeHne aTaHona: peakuusi
OpoXXeHMs1 TNIOKO3bl, ruapatauus dTuneHa. ITUNEHrNUKoNb WU
MUUEPUH Kak MpeactaBuTENM  nNpedenbHbiX  MHOroaTOMHbIX
CnupTOB

3.11

deHon. Xummyeckne cBoncTBa deHona (peakumm C HaTpUEM,
rmapokcnaom Hatpusa, 6pomom). NonyyeHne peHona

3.12

3.13

Anbgervabl. XvMMUYECKMEe CBOMCTBaA NpedesibHblX  anbOerngos:
rmapupoBaHne; KadecTBEHHbIE peakuun Ha KapOOHUIbHYK rpynny
(peakuus «cepebpsiHOro  3epkanav, B3aMmMmoaencTeme C
rmgpokcugom meanm (ll). TonyyeHne npedenbHbIX anb4erngos:
OKUCINEHME CNUPTOB, rmMagpartauus auetuneHa. AUETOH Kak
npeactaButenb KeTOHOB. (OCODEHHOCTM peakunn OKUCIEHUSN
aueToHa

KapboHoBble KMCNOTbl.  XMMUYECKMe CBOWCTBa MpeenbHbIX
OAHOOCHOBHbIX KapBOoHOBbIX KUCNOT. OCOBEHHOCTU XMMUYECKUX
CBOWCTB  MypaBbMHOW  KucnoTbl. [lonydeHne  npenesibHbIX
OLHOOCHOBHbIX KApBOHOBbLIX KUCMOT: OKUCMEHNE alnkaHOB, aflkeHOB,
NepBUYHbIX CMNMPTOB, anbaerMaoB. Boicluve npegenbHble U
HenpeesibHble KapbOHOBbIE KUCMOTbI

3.14

3.15

CnoxHble agoumpbl 1 Xupbl. CNocobbl NONyYeHUsT CROXHbBIX 3MPOB.
O6patnmocTb peakunn atepudukaumn. FMpUMEHEHNE COXHbIX
3(hnpoB B NULLEBON N NAapdPOMEPHON NPOMBbILLIEHHOCTU. XXNpbl Kak
CNOXHble 3dupbl rMuuepvHa W BbICWKNX KapOOHOBbLIX KUCIIOT.
XnMmnyeckne CBOWCTBA KMPOB: MAPUPOBAHME, OKUCNEHME.
Maponus, nnu oOMblNieHne, XMPOB Kak crnocob NpOMbILLIEHHOrO
NONyyYeHns cosier BbICWMX KapOOHOBLIX KMCAOT. Mbina kKak conwm
BbICLUMX KAPOOHOBbLIX KACIOT

XUMUYECKNE CBONCTBA FTHOKO3bl: peakunn ¢ ydactnem CrinpToBbIX U
anbaernaHon rpynn 1M MOJIOMHOKUCIIOE 6po>+<eH|/|e. I'IpmmeHeHme




FMIOKO3bl, €€ 3Ha4yeHne B XKU3HEeOEeATeNnbHOCTU oOpraHuM3ma.
[ucaxapuabl: caxapo3a, ManbTo3a. BoccraHaBnuBawwme wu
HeBOCCTaHaBnuBalowmne aucaxapuabl. [Maponus aucaxapuaos.
Monucaxapugpl: Kpaxman, rnukoreH. CTpoeHue MakKpoMOMeKyn
Kpaxmana, rnukoreHa wu uennwonosbl. dusmnmdeckne cBOUCTBA
KpaxmMana wu uennonosbl. XMMUYECKME CBOWMCTBA Kpaxmana:
rMaponns3, KadecTBeHHas peakumsi ¢ MoaomM. XmMmnyeckne CBOMCTBa
Lennnosbl: rmMaponms, nonydeHne admpos Lennonosbl. MNoHaTre
00 NCKYCCTBEHHbIX BOSIOKHAX (BUCKO3a, aLeTaTHbIN LWESIK)

3.16

3.17

AMUHBbI. AMUHBI Kak opraHM4Yeckne OCHOBaHWS: peakumu ¢ BOOOW,
Kncnotamn, peakuust ropeHusi. AHUNWMH  Kak npeactaBuUTESb
apoMaTU4YecKnx amMmHOB. XMMWUYECKMe CBOWCTBaA  aHWUIIMHA:
B3aMMOAENCTBME C KUcroTaMu, OpPOMHOM BOAOW, OKUCIEHME.
[MonyyeHne aMWHOB anknnMpoBaHNEM aMmmuaka n
BOCCTaHOBJIEHNEM HUTPOMNPON3BOAHbIX YrNeBOA4OPOA0B

AMUHOKMCNIOTBI N Benkn. AMUHOKUCNOTbI  Kak  amMdOTEPHble
opraHudeckue COeaNHEHUS. OcHoBHbIe aMUHOKMCINOTHI,
obpasyowme 6enkn. Xumuyeckme cBoMcTBa 6enkoB: rmMaposivs,
AeHaTypauusi, Ka4eCTBEHHbIE (UBETHbIE) peakumm Ha Benkn

3.18

3.19

CTpoeHne © CTpyKTypa MonMMepoB. 3aBMCMMOCTb CBOWCTB
NONMMEpPOB OT CTPOoeHUs Monekyn. OCHOBHble Cnocobbl NonyyYeHus
BbICOKOMOJEKYIISIPHLIX COEAWHEHUI: peakuMu nonvMepusaumm u
nonvkoHaeHcauun. Knaccmgumkaums BONOKOH

###PartH#H N neHTndurkaumsa opraHMYecknx coeguHeHnn. PelueHne
SKCnepuMeHTarnbHbIX 3a4adq Ha pacno3HaBaHME OPraHNYecKmx
BeLecTB

3.20

["[eHeTUYecKkasi CBA3b MeXay KnaccaMm opraHM4eCcKnx coeanHeHun
XUMUSA U XN3Hb

4.1

4.2

4.3

Xumns B noBcegHEBHOM Xu3HWU. [MpaBuna 6esonacHon paboTbl C
e0KUMU, TOPHYMMU U TOKCUYHBIMW BellecTBamMu, cCpeacTBaMu
ObITOBON XUMUK

Xumna u 3gopoBbe. XvMuUs B MeguuMHE. XUMUS U CeSbCKoe
X035MCTBO. XMMUSI B MPOMBILSIEHHOCTU. XUMUS U 3HepreTuka:
NPUPOAHBLIN N MOMYTHbIK HeTAHOW rasbl, WX COCTaB W
ncnono3osaHne. CoctaB HepTM N e€ nepepaboTka (MpUpOLHbIE
WMCTOYHUKN YrreBoaopoaoB)

XUMMUA 1 3Konormsa. XuMmnyeckoe 3arpsisHeHMe OKpyXkaroLlen cpeabl
n ero nocnencrteus. OxpaHa ruapocepsbl, MoYBbl, aTtMocdepsl,
dropbl M dayHbl OT XUMWYECKOro 3arpsasHeHus. [Mpobnema
OTX040B M MNOBOYHbIX NPOAYKTOB. AnbTepHaTMBHbIE WUCTOYHUKK
9Heprum

4.4

OO6wwme npenctaBneHnUst 0 MPOMbILSIEHHbIX Cnocobax Mnony4YeHus
XMMUYECKMX BeLecTB (Ha npumepe MpPOM3BOACTBA aMMuaka,
CepHor Kucnotbl). YépHas n useTHass metannyprus. CTekno u
CUINMKaTHas MNPOMbILINEHHOCTb. [MpoMbILLNEHHas opraHuyeckas




XNUMUA. Cblpbé ANa opraHN4YecKom NPOMbILLITEHHOCTH

5 #HPar##H Tunbl pac4E€THbIX 3agad
###Par##HPac4éTbl macchl BewecTBa unn obbEma rasos no

5.1 N3BECTHOMY KONMYECTBY BELLLECTBA, Macce unm o6bEmy 0AHOMo n3
y4acCTBYIOLLINX B peakuumn BeLecTB

5.2 ###Par###PacyéTbl TennoBoro adpdekra peakumm

53 ###Pari#Pac4éTbl 06 bEMHbBIX OTHOLLEHWN ra30B MPU XMMUYECKMX
peakumnax
###Par##Pac4éTbl macchl (06bEMa, KoNMYyecTBa BeLLeCcTBa)

5.4 NPOAYKTOB peakunn, ecrnm 0gHO U3 BELLLECTB JaHO B U30bITKe
(MmeeT npumecn)

55 #i#Par##HPac4éTbl MaccoBor M o6bLEMHOWM AONU BbiXoda
npoAayKTa peakuum oT TeOpeTUYeCKM BO3MOXHOIo
###Par###PacyéTbl Macchl (06bEMa, KonnmyecTBa BeLLECTBA)

5.6 npoAykTa peakuuu, ecnu ogHo U3 BeLecTB AaHo B BUAe pacTBopa
C onpefenéHHoOM MaccoBOM ONeN paCTBOPEHHOIO BeLlecTBa

57 ###PartH###PacyéTbl C ICNoNb30BaHNEM MOHATUN «MaCCOBast
40Ny, «MONSPHas KOHLUEHTPpauns», « pacTBOPUMOCTb»
###Part#HHaxoxgeHmne monekynsipHon oopMyrbl OpraHM4eckoro

5.8 BeLLeCcTBa Mo ero NAoTHOCTU U MacCOBbIM A0NAM 3SIEMEHTOB,

BXOoOAWKMX B €ro coCtaB, UJ1n Mo NpoayKTam CropaHmns




YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAITbLI OJ1A YYEHUKA

METOOUYECKUE MATEPUAIbI ANA YHYUTENA

LIN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbI CETU
UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 206207823956372999289752484386853790447614924911
Bnageney Hyrmaros PuHat PuAToBKY

OeicTevTened C 23.04.2025 no 23.04.2026
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