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NMOACHUTEJIbHAA 3ANMMNCKA

Pabouas nporpamma no xmmuMm Ha ypoBHe cpeaHero obuiero obpasoBaHus
pa3pabotaHa Ha ocHoBe denepanbHoOro 3akoHa oT 29.12.2012 Ne 273-903 «O6
obpasoBaHum B Poccuickon depepauum», TpeboBaHWn K pesynbTaTam
ocBoeHus1 degepanbHon obpasoBaTenbHOM nporpamMmmMmbl cpegHero obuiero
o6pasoBaHua(POIl COO), npeacraBneHHbix B PegepanibHOM rocygapCTtBEHHOM
obpasoBaTtenbHom crtaHgapte COO, c ydyétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumusi» B obpasoBaTesibHbIX OopraHusaumax Poccuickon
degepaumn, peanuayloWnx OCHOBHble oOOpasoBaTenbHble nNporpaMmmbl, W
OCHOBHbIX nonoxeHnn «CTtpaTternn pasBuTUS BocnuUTaHus B Poccunckon
depnepaumn Ha nepuog go 2025 roga» (PacnopshkeHue lNpasutenbctea PP ot
29.05. 2015 N2 996 - p.).

XvMmusi Ha ypoBHe YrnyOnéHHOro M3y4yeHus 3aHMMaeT BaXHOe MeCTO B
CUCTEME €eCTeCTBEHHO-Hay4yHoro obpasoBaHunsa ydawmxca 10-11 knaccos.
N3yuyeHne npeameta, peanusyemMoe B YCMoBusX AuddepeHLMpOBaHHOrO,
npoduneHOro oby4eHns, npusBaHO obecneunTb o0O0LeobpasoBaTenbHyD W
OOLLEKYNbTYPHYIO  MOArOTOBKY  BbIMNYCKHMKOB  LIKOMbI, Heobxoaumyk  Ons
agantauum mnx K GbICTPO MEHSIOLWMMCS YCIOBUSAM XXW3HM B COUMYyME, a Takxke
ONns  NpoJormkeHma  obydeHnss B opraHmsaumsax — NpodecCUoHaribHOro
obpa3soBaHusi, B KOTOPbIX XUMUS SIBMSIETCA OAHON U3 NPUOPUTETHBLIX OUCLUMINH.

B nporpamme no xuMmm HasHayeHme npegmeTa «Xumus» nonyyaet
nogpobHy0  WMHTepnpeTauuid B  COOTBETCTBMM C  OCHOBOMOMararLwmmm
nonoxeHnamm ®roC COO o B3anMOOBYCOBMEHHOCTU LENen, coaepxaHus,
pesynbtaTtoB 00yyeHuss n TpeboBaHUM K YPOBHKO MOArOTOBKU BbIMYCKHUKOB.
CBnoeTenbCTBOM TOMY SABMSAOTCA Creaylowme BbIMOMHAEMble NPorpaMmMon no
XUMUKN PYHKLNK:

e VH(MOPMAUNOHHO-METOAMYECKAA, peanu3aumsa KoTopon obecneymBaeT
nonyyYyeHne npeacraBfeHnsa O Lensax, coaep)kaHuu, obuen crpaternm
oby4yeHusi, BocCnMTaHUA U pasBUTUA obyyarowmxca cpeacTBamu
npegmeTa, n3ydaemMoro B paMkax KOHKPETHOro npoduns;

e OpraHusauMOHHO-NNaHMpyoLas, KoTopas npegycmaTtpuBaeT
onpegeneHne: NPUHUMMNOB CTPYKTYPUPOBaHMS WM nocrenoBaTeNlbHOCTU
n3yyeHns yyebHoro matepmana, KONMMYECTBEHHbIX N KAa4eCTBEHHbIX €ro
XapakTepUCTUK; NOAXOO40B K (POPMUPOBAHUID COAEP)KATENbHON OCHOBDI
KOHTPONSA M oueHKkn obpasoBaTefibHbIX OOCTMXKEHUA Oby4vatolmxca B
pamKkax WTOroBOM aTTecTaumm B (OpMe eOUHOro rocygapCTBEHHOro
3K3ameHa no XMMUM.

Mporpamma ansa yrny6néHHoro n3y4eHmnsa XMMmum:

e yCTaHaBnuBaeT WHBApPUaHTHOE npegmeTHoe coaepxaHue,
obsizaTenbHoe ANA  U3y4eHUss B pamKax OTAENbHbIX npodunen,
npegycmaTpuMBaeT pacnpegeneHne u  CTPYKTypupoBaHMe ero no
Knaccam, OCHOBHbIM cofepaTenbHbIM NMHNAM/pasgenam Kypca;

e [aET NnpuUMepHoe pacnpegeneHme y4ebHoro BpeMeHn, peKOMeHOYEeEMOro
AONS U3y4YEeHUs1 OTAESNbHbIX TEM;



e npegnaraet MNPUMMEPHYKD MOCNeAoBaTeNbHOCTb WU3YyYeHNa yd4ebHoro
MaTepuana ¢ y4€TOM JIOrMKU MOCTPOEHUSA Kypca, BHYTPUNPEeAMETHbIX U
MEeXnpeaMEeTHbIX CBA3EMN;

e [AET MeTOAMYECKYl MHTeprnpeTauuio uenenm u 3agad  UusyyeHus
npegMmeta Ha yrnybnéHHoMm YypoBHE C  Y4ETOM  COBPEMEHHbIX
npuopuTeToB B  cUCTeMe  cpegHero  obuiero  obpasoBaHug,
cogepXXaTenbHON  XapaKTEePUCTUKM  MNNaHMpyemMblX  pe3ynbTaToB
OCBOEHNSA OCHOBHOW ObpasoBaTenbHOW Mporpammbl cpegHero obuiero
obpasoBaHuUs (NMUYHOCTHBIX, MeTanpegMeTHbIX, MPeAMETHbIX), a Takke C
Y4ETOM  OCHOBHbIX  BMAOB  Yy4ebBHO-nNo3HaBaTesnbHbIX  OEACTBUN
obyyatoLLerocs nNo OCBOEHUIO coaepXaHus npeameTa.

Mo BCEM Ha3BaHHbIM NO3ULMSM B MporpamMme Mo XMMuMM NpeaycMoTpeHa
NpPeemMcTBEHHOCTb C OOy4yeHMeM XuMMUW Ha YpPOBHE OCHOBHOro obuiero
obpasoBaHua. 3a npegenamu  YCTaHOBMEHHOW MpPOrpamMmMon MO XMMWUK
obsi3aTenbHOM  (MHBApWMAHTHOW)  COCTaBnswWen cogepxaHma  ydebHoro
npegMeTa «XuMusi» OCTa€TCs BO3MOXHOCTb Bblbopa ero BapuaTUBHOM
COCTaBnsLWENn, KoTopad [JOfKHa onpefensatbCd B COOTBETCTBUM  C
HanpaBreHNneM KOHKpPETHOro npodumnsa obyyeHus.

B cooTteBeTcTBMM C KOHuenTyanbHbiMKM nonoxeHuamm Sroc COO o
HasHavyeHun npeameToB 6a3oBoro w  yrry6réHHOro ypoBHENW B cUCTeEME
anddepeHUMpoBaHHOro 0byvyeHus Ha ypoBHe cpefHero obuero obpasoBaHus
XUMUS Ha YpoBHE yrNybnéHHOro u3y4yeHMs HanpasfeH Ha peanuM3aunto
NPEEeMCTBEHHOCTU C  MNOCAedylLwWmMM  3TanoM  MNOSlyYeHUs  XMMUYECKOro
o0pa3oBaHMa B pamKax WU3ydeHUsa creuuanbHbiX eCTeCTBEHHO-HaY4YHbIX W
XUMUYECKUX ANCLMMINH B By3aX U OpraHmM3aumnsax cpeaHero npogeccnoHanbHoro
obpasoBaHua. B aton cBA3M udyyveHue npegmeta «XvMUS» OPUEHTUPOBAHO
npenmyLLecTBEHHO Ha paclumpeHve W yrnybneHne TeopeTUdeckon U
NpakTUYeCcKon NoAroToBKM obyYatoLmxcs, BbiOpaBLInX onpeaenéxHbin npodunb
obyyeHnss, B TOM u4ucCne C MNEepCcrnekTMBOM MNOCneayloLwero nofyyYeHus
Xnummyeckoro obpasoBaHnsa B opraHmsaumnax npogeccmoHanbsHoro obpasoBaHus.
Hapsagy c atnm, B cBeTe TpeboaHnin ®IrOC COO k nnaHupyembiM pesdyrnbTaTtam
ocBoeHunsa dedepanbHon obpasoBaTenbHOW nporpammbl  cpegHero obuero
00pa3oBaHusa n3yvyeHne npeamMmeTa « XMMms» OPUEHTMPOBAHO TaKkKe Ha peLleHne
3aZay BOCNUTaHUA M coumanbHOro passutusa obyyarowmxcs, Ha dopMmmupoBaHmne
Y HUX 0OWenHTenneKkTyanbHbIX YMEHUN, YMEHUN pauuoHanmsaumm y4ebHoro
Tpyaa n 00O0OLLEHHbIX crnocob6oB [eATenbHOCTH, MMetoLwmnx
MeXOMCUMNINHAPHLINA, HaanpeaAMETHbIA XapakTep.

CocraBnsowumm npegMmeta « XMMusa» Ha ypoBHE YrnyOnéHHOro n3yyYyeHuns
ansaTcsa  yrnybnéHHble kypcbl — «OpraHudeckas xumusa» un «Obwasa wu
HeopraHudeckas xumusa». Npu onpegeneHumM NoaxonoB Kk 0T6OPY M CTPYKTYpPHON
OopraHu3auum coepaHusi 9TUX KypcoB B MporpaMmme Mo XUMuM 3a OCHOBY
npuHATLI nonoxeHns ®roC COO o pasnuuuax 6as3oBoro n yrny6rnéHHoro
YPOBHEWN U3y4eHUs npeameTa.

OcHoBy cogepxaHust KypcoB «OpraHuyeckas xumus» n  «Obwaa u
HeopraHuyeckas XMMusi» COCTaBfsieT COBOKYMHOCTb MNPeaMETHbIX 3HaHuA U
YMEHUN, OTHOCALLMXCHA K 6a30BOMYy YPOBHIO U3y4eHUs npegmMeTta. dTa cucrtema
3HaHUM nonyyaeT onpeferiéHHoe TeopeTudeckoe AOMNOSIHEeHMe, NO3BOoMsLLee



OCO3HaHHO OCBOUTb CyWEeCTBEHHO Oonbwun 06bLEM  (aKTONorn4ecKkoro
matepuana. Tak, Ha yrnybnéHHomMm ypoBHE M3ydeHus npegmeTa obecneveHa
BO3MOXHOCTb 3HAYUTENbHOIO YyBENMYEHUS O6bEMAa 3HaAHUMM O XMMUYECKUX
3nemMeHTax u CBOMCTBaX UX COeMHEHUI Ha OCHOBE paclUMpeHust 1 yrnybneHuns
npegcTaBfieHNn O CTPOEHUN BeELLLEeCTBa, XMMUYECKON CBA3M U 3aKOHOMEPHOCTAX
NnpoTeKaHus peakumn, paccmMaTpmBaeMblX C TOYKU 3PEHUSA XUMUYECKON KNHETUKN
n TepMmoaMHamuku. W3ydeHue nepuoandeckoro 3akoHa U [lepuogmyeckomn
CACTEMbI  XMMMYECKMX  3nemMeHToB  6Gasupyetcs Ha  COBPEMEHHbIX
KBAHTOBOMEXAHUYECKNX MpeacTaBneHusix O CTPOeHUn atoma. XuMudeckas
CBA3b OODBACHAETCS C TOYKU 3PEHUS SHEPreTUYecKUx WU3MeHeHUn npu eé
obpasoBaHMM W paspylleHUn, a Takke C TOYKM 3pPEeHUs MexaHu3MoB eé
obpas3oBaHusa. WM3yyeHne TMNOB peakuuin [ononHaeTcsa OpMUPOBaAHMEM
npegcrasneHnin 06 3NEeKTPOXMMMUYECKMNX MpoLeccax 1 afeKTposiM3e pacniasos U
pacTBOpPOB BewecTB. B Kypce opraHmyeckom XumuuM nNpu  pacCMOTPEHMM
peakuMOHHOW  CrMOCOOHOCTM coeduMHeHun yaenseTcs ocoboe  BHUMaHue
Bonpocam 0O 3MeKTPOHHbIX 3ddeKkTax, O B3aUMHOM BIIMSAHMM aTOMOB B
MoneKynax u mexaHmsamax peakumm.

Ocoboe 3HayeHMe WUMeeT TO, YTO Ha COAepXaHWe KypCOB XUMUK
yrnybnéHHoro YypoBHS M3YyYeHUs ANs  KnaccoB onpedenéHHoro npoduns
(rmaBHbIM 0Opa3oM Ha UX CTPYKTYpPY M XapakTep AOMNOSIHEHUA K obLen cucteme
npeaMeTHbIX 3HaHW) OKa3blBaldT BIIMSIHWE CMEeXHble npeameTbl. Tak,
Hanpumep, B coAepXaHuuM npegmeTa [Af1 KNacCoB  XMMMUKO-GOU3NYECKOTro
npodunga 6onbloe 3HavyeHne dyayT UMeTb drneMeHTbl y4ebHOro matepuana no
obuwen xumuun. MNpun n3yvyeHnn npeagmeTa B JaHHOM criydae akueHT byaeTt coenaH
Ha OOLHOCTL MEeTOOO0B MO3HAaHWUS, OOLHOCTb 3aKOHOB M TEOPUA B XMMUU U B
dun3mke: aTOMHO-MOMEKYNsipHaa Teopusa (MonekynspHaa Teopua B ou3uKe),
3aKOHbl COXpaHEHUs MacCbl U AHEPINK, 3aKOHbI TEPMOANHAMUKN, NEKTPONN3a,
npeacTaBrieHnsi O CTPOEHUN BELLECTB N apyroe.

B TO Xe BpemMs B cogepXaHuu npegmeTa OnNs  KIaccoB  XUMWKO-
Buonornyeckoro npodpuns 6onbwn yaenbHbln BeC OyaeT MeTb OopraHuveckas
xumua. B aTOoM cnyyae npegocTaBnsieTcd  BO3MOXHOCTb ana  ©bonee
OOCTOATENBHOrO  PacCMOTPEHUS  XUMUYECKOW  OpraHmsauun  KneTkn  Kak
Buonormyeckon cuUCTEMbI, B COCTaB KOTOPOM BXOAAT, K MNpuUMepy, Takue
CTPYKTYPHbIE KOMMOHEHTbI, Kak nunuabl, ©enku, yrneBoabl, HYKNEUHOBbLIE
KMcnotel u apyrmne. lNpu 9TOM 3HaHUA O COCTaBe M CBOMCTBaAX NpencTaBUTenen
OCHOBHbIX KIacCoB OpraHU4YecKUX BeELeCTB CryXaT OCHOBOW ANS U3yYeHus
CYLLIHOCTW npoLeccoB (POTOCUHTES3A, AblXaHWs, NMULLIEBAPEHUSI.

B nnaHe d¢opmuMpoBaHMA OCHOB Hay4YHOro MMUPOBO33PEHUS, OCBOEHMUS
obLleHay4yHbIX METOAOB MO3HaHMUS W OnbiTa MPaKTUYECKOro MpPUMEHEHUsN
Hay4HbIX 3HAHWA MK3y4yeHne npegmeTa «Xumus» Ha yrnybnéHHoMm YypoBHe
OCHOBAHO Ha MeXnpeaMETHbIX CBA3SX C y4ebHbIMU NpegMeTaMmn, BXOAAWNMN B
cocTtaB «EcTecTBeHHO-Hay4HbIX NpegmeToBy», «MaTtemaTtnka n nHdopmaTuka» u
«Pycckui asbIk U nutepaTypanr.

Mpn un3yyeHmm ydyebHOro npegmeTa «XuMusi» Ha YrinybGrnéHHOM YpOBHe
TakxKe, Kak Ha ypoOBHE OCHOBHOIO 1 cpegHero obuero obpasoBaHunsa (Ha 6a3oBOM
YPOBHe), 3ajayen MepBOCTENEHHOMW 3HA4YMMOCTU ABNseTcs dopMUpoBaHue
OCHOB HayKn XMMuK Kak 0651acTn COBPEMEHHOIO €CTECTBO3HAHNUSA, NPaKTU4EeCKOM



OEeATeNnbHOCTN 4YenoBeka W OAHOr0 W3 KOMMOHEHTOB MWPOBOMW KYNbTypbl.
PeweHne aTon 3agadum Ha yrnybnéHHOM ypoOBHE W3y4yeHus npeameTa
npegnonaraeT peanusaunio Taknx Lenemn, Kak:

dopmMMpoBaHMe nNpeacTaBneHun: O MaTepuanbHOM eauHCTBE MUpa,
3aKOHOMEPHOCTSX U NO3HABAEMOCTU ABMEHUN NPMPOAbl, O MECTE XUMUK
B CMCTEME ECTECTBEHHbIX HayKk M eé Befyllen ponu B obecneyeHum
YCTOMYMBOrO  pasBuMTUA  4YenoBevyecTBa: B  peweHun npobnem
9KOJTIOrMYEeCcKon, SHepreTUYeCckon n nuweBson 6e3o0nacHOCTN, B Pa3BUTUN
MeOMLWUHbI, CO30aHNUN HOBbIX MaTtepuarnoB, HOBbIX UCTOMHMKOB 3HEpPruu,
B obecne4yeHnn paunoHanbLHoro NpUpPOaONOSib30BaHKS, B
boOpMUPOBAHMM MUPOBO33PEHUSA M OOLLEN KyNbTypbl YENOBEKA, a Takke
aKonormyeckn O6OCHOBAHHOIMO OTHOLWIEHMSI K CBOEMY 340POBbI0 WU
npupogHom cpeae;

OCBOEHME CUCTEMbI 3HAHUW, Jfexalwux B OCHOBE XUMUYECKOW
COCTaBNAKOLLEN €CTeCTBEHHO-Hay4YHOM KapTWHbI Mupa:
dyHOaMeHTanbHbIX MOHATUNA, 3aKOHOB U TEOPUN XUMWWU, COBPEMEHHbIX
npeacTaBfeHNn O CTPOEHUM BELECTBA Ha Pa3HbiX YPOBHSX — aTOMHOM,
MOHHO-MONEKYNAPHOM, HAAMOSMEKYNAPHOM, O TepMOAMHAMUYECKUX U
KWHETUYECKMX 3aKOHOMEPHOCTAX MNPOTEKAHUS XUMUYECKUX pPeakunn, o
XUMNYECKOM pPaBHOBECUWN, pacTBOpax W AUCMEPCHbIX cucTemax, 06
0OLLMX HayYHbIX MPUHUMNAX XMMUYECKOro Npon3BoLCTBa;
dopmupoBaHme y obyvarowmxcsa OCO3HaHHOro NOHUMaHUS
BOCTPEOOBAHHOCTM CUCTEMHbBIX XMMWYECKUX 3HaHUW Ons 06bsCHeHuSA
KNoYeBbIX naen n npobnem coBpeEMEHHOW XUMUU, ONA OObSACHEHUS U
NPOrHO3MPOBaHNA SIBIEHUIN, UMEIOLLINX €CTECTBEHHO-HAYYHYIO Npupoay;
rPamoTHOro peLeHuns npobnewm, CBSI3aHHbIX c XUMUEN,
NPOrHO3MPOBAHUS, aHanuM3a W OUEHKM C MNO3WMLUUA  SKOSTOrnm4ecKom
©e3onacHocTun nocnencTeun OblTOBOM n NPON3BOACTBEHHOM
OEATENbHOCTU 4YEerioBEKa, CBA3AHHOM C XMMMUYECKUM MPOU3BOACTBOM,
NCNosib30BaHMEM 1 NepepaboTKON BELLECTB;

yrnybneHne npeactaBneHMM O HayyHbIX  MeTodax  MO3HaHus,
HeobOXoOMMbIX ONA NpUOBpeTeHUsT YMEHU OpUEHTUPOBATLCA B MUpe
BELWECTB M OOBACHEHUS XUMMUYECKUX SBMEHUN, UMEILMX MEeCTO B
npupoae, B NPakTM4eCKon AeATENbHOCTN U NOBCEAHEBHOM XN3HM.

B nnaHe peanusaumm nepBoouvepenHblX BoCOUTaTENbHbIX U pa3BMBaOLLNX
PYHKUMI LEeNOCTHON CUCTEMbI cpefHero obuiero obpasoBaHUs Npyu U3yveHUu
npegMmeta «XuMust» Ha  yrnybnéHHoMm ypoBHe 0cCobyk  akTyanbHOCTb
npuobpeTatoT Takme Lenu n saagayu, Kak:

BoCnuTaHne Y6exaEHHOCTU B MNO3HABAaEMOCTU SBMEHUA NPUPOAbI,
yBaXXeHUs1 K npoueccy TBopyecTBa B 0651aCTM  TEOPETUYECKUX WU
NPUKNaaHbIX UCCreagoBaHU B XMMUK, POPMUPOBaAHME MUPOBO33PEHUS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKMU;

pasBuTME MOTMBaUMM K OOY4YEHMIO M MO3HAHWUID, CMOCOOHOCTEN K
CaMOKOHTPOH0 " CaMOBOCMUTAHUIO Ha OCHOBE  YCBOEHMUS
obLeyenoBe4Yecknx LEHHOCTEN;



e pas3BuTME MO3HaBATENIbHbIX  WHTEPEeCOB, WHTENfeKTyalnbHbIX W
TBOPYECKNX CNOCOBHOCTEN ObBy4arowmnxcs, QOpMUPOBaAHNE Y  HUX
CO3HaTeNbHOr0 OTHOLWEHUA K camMoobpas3oBaHMO U HeNpepbiBHOMY
obpa3oBaHUIO KaK YCMNOBUKO  YCNEewHOW nNpodeCcCUOHanbHON U
00LeCcTBEHHOMW OeATeNbHOCTM, OTBETCTBEHHOrO OTHOLLUEHMSI K CBOEMY
30pPOBbI0 N NOTPEBHOCTM B 340POBOM 06pase XN3HU;

e (OpMMPOBaAHME YMEHWUA M HABLIKOB Pa3yMHOro NpuUpoaononb30BaHUS,
pasBuTne 9KONOrnm4ecKom KynbTypbl, npnobpeTeHne onbITa
06LLLEeCTBEHHO-MOMEe3HON 3KONMOrM4eckomn AesaTenbHOCTU.

OOLLee ymcno 4Yacos, NPeayCMOTPEHHbIX ANsl U3YYEHUSI XMUMUX Ha yriy6neHHoM

ypoBHe cpeaHero obuiero obpasoBaHus, coctaBnsaeT 204 yacos: B 10 knacce —

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



COOEPXAHUE OBYYEHUA
10 KINNACC

OPIrAHUYECKAA XUMUA

TeopeTnyeckme oCHOBbI OPraHUYeCKON XUMUMWN.

MpeagmeT U 3HA4YeHMEe OpraHUYeckom XuUMUW, nNpeacTaBneHne o
MHOroobpasnm opraHM4eCcKkux CoeaNHEHNN.

ONEKTPOHHOE CTpOeHMe aToma yrrepoda: OCHOBHOE MW BO3BYXOEHHOE
COCTOSiHMA. BaneHTHble BO3MOXHOCTM aTomMa yrrnepoga. XmMuyeckas CBA3b B
OpraHuyeckux coeguvHeHusix. Tunbl rMbpuausaumm aToOMHbIX opbuTanen
yrnepoga. MexaHuambl 00pa3oBaHMs KOBaneHTHOW CBA3M (OOMEHHbIn ur
AOHOPHO-aKLEeNTOpPHbIN). Tunbl NepekpbiBaHUA aToMHbIX opbuTtanen, o- u TI-
ceasn. OgumHapHas, OBovHaa M TponHas cBaA3b. Cnocobbl paspbiBa CBS3EN B
MOneKynax opraHuyeckux BewlectB. [loHsaTMe o cBobogHOM pagukane,
HyKneodune n anekTpodwune.

Teopua CTpOeHUst opraHudecknx coeamHeHnn A.M. byTtnepoBa wu
COBpPEMEHHblE TMpeACTaBfieHMss O CTPYKType Morekyn. 3HayeHue Teopuun
CTPOEHUS  OpraHn4yecknx coeanHeHun. MonekynspHble W  CTPYKTYPHble
dopmynbl.  CTpyKTypHble  (OOPMYSbl  pas3fnyHbiX  BWOOB:  pa3BEpHyTas,
COKpalléHHasi, ckeneTtHaa. Wsomepus. Buabl um3omepun:  CTPyKTypHas,
NPOCTPAHCTBEHHAA. OJNEKTPOHHble 3aPekTbl B Monekynax oOpraHnu4eckux
COoeANHEHN (MHOYKTUBHBIA 1 MEe30MepPHbIN 3P eKThI).

[MpenctaBneHne o Krnaccudukauum opraHmveckux BewlecTtB. [loHATME O
doYHKLMOHaNBHON rpynne. fomonorus. C"omornornyeckne paabl.
Cuctematnyeckass HOMeHKnaTtypa opraHudeckux coeauHenun (IUPAC) n
TpUBManbHble Ha3BaHUs OTAENbHbIX NpeacTaBUTENEN.

OcobeHHOCTM 1 Knaccudumkaumns opraHmyecknx peakuun. OKUCAUTENbHO-
BOCCTaAHOBUTENbHbIE peakumm B OpraHNYecKomn XMMUWN.

OKcnepuMmeHTanbHble MeToAbl U3YyYeHUS BeLecTB U UX NpeBpalleHUi:
O3HaKoMmmneHne ¢ obpasuamMu OpraHM4ecKMx BellecTB M MaTepuanamm Ha ux
OCHOBe, OrbITbl MO NpPeBpaLleHN0 OpraHUYecKUx BeLlecTB NpU HarpeBaHuu
(nnaBneHne, obyrnuBaHne W ropeHue), KOHCTPyupoBaHWE Moaenen Monekyn
OpraHN4yecKnx BELLECTB.

Yrnesopgopoaeol.

AnkaHbl. fomonornyecknn psg ankaHos, obwas opmyrna, HOMeHKnaTypa
N n3omepus. SIEKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHWe MOSEKysl ankaHoB,
sp3-rmbpuamsaums  aToMHbIX opbuTanein yrnepoga, O-CBSA3b. Pusmuyeckue
CBOWCTBA arikaHoB.

XUMmMYeckne CBOKMCTBA arikaHoOB: peakuun 3aMelleHusi, 1M3omepusauuu,
AernapupoBaHus, LMKNn3aumm, nnponmsa, KpeknHra, ropeHud. lNpencraBneqve
0 MexaHu3Me peakuui pagukanbHOro 3aMeLleHus.

HaxoxgeHue B npupoge. Cnocobbl Nony4yeHnsa n npuMeHeHne ankaHos.

LinknoankaHel. O6waa dopMyrna, HOMeEHknatypa W un3omepus.
OCOBEHHOCTM CTPOEHMS U  XMMUYECKMX CBOWCTB ManbiX (LMKIONpPONaH,
LUUKNoByTaH) 1 06bIYHbIX (LMKMONEHTaH, LUMKAOrekcaH) umknoankaHo. Cnocobbl
nosly4eHnsa n NpUMeHeHue LuKIoankaHos.



AnkeHbl. [lomonornyecknin psag ankeHos, obwaa opmMmyna, HOMEHKnaTypa.
ONEeKTPOHHOE W  NPOCTPaHCTBEHHOE CTPOEHWe MOMEeKyn ankeHoB, Sp?-
rmbpuansauma atomMHbix opbuTanen yrnepoga, o- U TT-cBA3N. CTPYKTYpHas u
reomeTpuyeckas (UMUC-TpaHC-) u3oMepud. Ddusnyeckne CBOWCTBA aNKeHOB.
XnMnyeckne CBOMCTBA: peakuuu MpUCOeaUHEHUS, 3aMeLLEHN B A-MOSIOXeHNe
npu OBOWHOM CBA3W, nonumMepusaumm u okucnenus. lNpasuno MapKoBHMKOBA.
KayecTBeHHble peakumn Ha OBOWMHYI0 CBSA3b. CNocoObl Nony4YeHns n npuMeHeHne
arkeHoB.

AnkaguneHobil. Knaccudoumkaums ankagmeHoB (conpsikEéHHble,
N30NMPOBaHHbIE, KyMyriupogaHHbie). OCOBEHHOCTN ANIEKTPOHHOIO CTPOEHUSA U
XUMUYECKNX CBOWUCTB COMPSKEHHbIX AueHoB, 1,2- u 1,4-npucoeanHeHue.
Monnmepunsaums COnpsikEHHbIX AuMeHoB. Cnocobbl NonyvYeHus U MpUMeHeHue
ankagueHos.

AnKuHbl. TOMONorMyecknin psag ankmHoB, obwaa dopmyna, HOMEHKnaTypa
N n3omepus. INEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHWE MOJSIEKYNT ankMHOB,
sp-rmbpuansaumss aTtoMHbIX opbuTtanen yrnepoga. ®Pusmyeckne CBOMCTBA
ankuHoB. XUMMUYECKMe CBOWCTBA: peakunm npucoevHeHus, aumepusaumm u
Tpumepusaunmn, okucneHnsa. KucnoTHole CBOMCTBA ankMHOB, MMELLNX KOHLEBYHO
TPOVHYKO CBA3b. KayecCcTBEeHHble peakuum Ha TPOWHYy CBA3b. Crnocobbl
NosTly4eHnsa n NpUMeHeHne ankuHoB.

ApomaTtunyeckue yrnesogoponbl (apeHbl). [OMOMOrnM4yeckun psia apeHos,
obwaa dopmyna, HOMeHknatypa U U30Mepud.  OJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTpOeHMe Monekynbl ©OeH3ona. Pusnyeckne CBOKUCTBA
apeHoB. XvMudeckune csomctea 6eH3omna u ero roMmosioroB: peakumm 3aMeLLeHuns
B 6EH30MbHOM KOrbLie M YrNeBOoAOPOLHOM pagukane, peakuun npucoeanHeHus,
okucneHue romosioros 6eHsona. NpegcrasneHne o6 opueHTUpPYOLWEM OENCTBUM
3amectutenen B OEH30MbHOM KOMbLUEe Ha npuMepe ankuibHbIX pagnkanos,
KapOOKCUIbHON, MMOPOKCUIIBHOW, aMUHO- WU HUTPOrpymnmnbl, aTOMOB raforeHoB.
OcoBeHHOCTM XMMUYECKMX CBOMUCTB cTupona. [lonumepusauus cTtupona.
Cnocobbl Nony4yeHns n npMMeHeHne apoMaTnyeckmx yrinesogopoaos.

MpupoaHbin ras. MNMonyTHble HedTsHbIE radbl. HedTb U €€ NponcxoXxaeHue.
KameHHbIn yronb 1 NpoaykTbl ero nepepadotkn. Cnocobbl nepepaboTkm HedTH:
neperoHka, KPekuHr (TepMUYEeCKURn, KaTanuTU4eCcKur), PUGOPMUHI, NUPONN3.
[MpoaykTbl nepepaboTkm HEPTU, UX NPUMEHEHNE B NPOMBbILLINEHHOCTU U B ObITY.

"eHeTu4eckas CBA3b Mexay pasfiMyHbIMK Kflaccamu yrneBoaopoaos.

ONEKTPOHHOE CTPOEHME ranioreHnpon3BoaHbIX yrinesogopoaos. Peakumm
3aMelleHns rafioreHa Ha rmMapoKcorpynny, HUATPOrpynny, uuaHorpynmny,
amunHorpynny. [lenctBue Ha ranoreHnpou3BofHble BOAHOIMO UM CAMPTOBOrO
pacTtBopa weénoyn. Baammogencreme guranoreHankaHoB C MarHMeM U LUHKOM.
[MoHaTne o} MeTanoopraHNyYeckmnx COEeMHEHUSX. Mcnonb3oBaHue
ranioreHnpon3BoLHbIX YrneBogopOAoB B ObITy, TEXHMKE W NPU  CUHTE3E
OpraHn4yecKux BeLLECTB.

JKcnepuMmeHTanbHble MeToAbl M3YyYeHUs BeLeCcTB U UX NpeBpaLlLeHUi:
n3yyeHune PU3n4ecKmnx CBOWCTB yrneso4opoaoB (pacTBOPUMOCTD),
Ka4yeCTBEHHbIX peakuuin yrneBogopOAOB pasfnYHbIX KrnaccoB (obecusednBaHue
GpPOMHOM UM NOLHOW BOAbI, pacTBOpa NepMaHraHaTa Kanusi, B3aMMoLencTBme
aueTurneHa C aMmuadHbIM pacTBOPOM okcupaa cepebpa(l)), kavecTBeHHOe



obHapyxeHue yrnepoga M BOOOpOAa B OpraHUYecKUX BewecTBax, NofydeHue
aTUINIeHa N U3y4yeHne ero CBOWCTB, O3HaAKOMJSIEHWE C Konnekumamum «Hedptb» u
«Yronb», ¢ obpasyamm nnacTMacc, KayyykoB W pPe3uHbl, MOAENMpoBaHME
MOSEKyn yrneBogopoaoB U ranoreHnpomn3BoaHbIX YrieBo40pPOA0B.

Kucnopopcopepxauwme opraHm4yeckme coeiuHeHUA.

[MpepenbHble ogHoaToOMHble cnupTbl. CTpoeHMe Monekyn (Ha npumepe
MeTaHona n 3TaHona). omonormnyecknn psig, obwas dopmyna, nsomepus,
HOMeHKnaTypa W Knaccudpukaums. Pusndeckne CcBOUCTBA NpenenbHbIX
O[HOATOMHbIX CcnupTOB. BopopogHble CBA3M MexXay MosiekynamMmu CrnupTos.
XnmMmnyeckne CBOWCTBA: peakumm 3aMelleHusi, gervgpaTtaumm, OKUCIIEHWS,
B3aMMOOENCTBME C  OPraHMYEeCKUMM U HEOPraHMYeCKMMM  KMCNOTaMW.
KayecTBeHHaa peakuma Ha ogHoaTOMHble cnupThl. [enctBue 3aTaHona w
MeTaHofla Ha opraHm3aMm 4esnoseka. Cnocobbl nNofydeHns un npuMeHeHune
OAHOATOMHbIX CMUPTOB.

[MpocTble agmpbl, HOMeHkNaTypa u nsomepus. OcobeHHOCTU PU3NYECKUX U
XUMUNYECKNX CBOUCTB.

MHOroaTOMHbIE CNUPTbl — J3TUNEHIMNKONb U MUUEPUH. DPUsndeckme u
XUMUYECKME  CBOWCTBA:  peakumm  3aMeLleHusi,  B3auMogeucTBume  C
OpraHN4yeckUMM u HeopraHM4YecKUMM KUCNOTaMK, KayeCTBEHHas peakuus Ha
MHOroaToMHble  CANPTHI. [MpencraBneHe 0 MexaHUM3Me  peakuun
HyKneounbHOro 3amewieHus. [enctBne Ha opraHuam 4enoseka. Cnocobbl
NosTly4eHnsa n NpUMeHeHne MHOroaToOMHbIX CMMPTOB.

®eHon. CTpoeHMe MOoseKysbl, B3auMHOE BIUSHME T[UMAPOKCOrpynnbl W
B6eH3onbHOro agpa. dPmnsndeckme ceonctea deHona. OCoOBEHHOCTU XUMUYECKNX
cBoncTB peHona. KayectBeHHble peakumm Ha eHon. TOKCUMYHOCTL doeHona.
Cnocobbl nony4eHns un npumeHeHne eHona. PeHondopmanegerngHas cMmona.

KapOoHunbHble coeguvHeHus — anbgernabl U KeTOHbl. JNeKTPOHHOEe
CTPpOEHNEe KapboHMNbHOW rpynnbl. [OMONoOrMyeckne psiabl anbAerngos w
KeToHOB, obwasa gopmyna, nsomepmsa u HoMmeHknatypa. Pmsmnyeckne CBOMUCTBaA
anb4erngoB U KETOHOB. XMMUYECKME CBOMCTBA anbAerngoB N KETOHOB: peakunn
npucoegnHeHnda. OkucrneHne anbOerngoB, KadecTBEHHble  peakuuMm Ha
anbgerngbl. Cnocobbl NONyyYeHnss U NPUMEHEHNE anbAernaoB N KETOHOB.

OpHoocHOBHbIE  NpegenbHble  kapboHoBble  KUCMOTbl.  OCoBEHHOCTU
CTPOEHUS Monekyn kapOoHOBbIX KUCNOT. W3omepuss M HOMEHKNnaTypa.
dunsmyeckme CBOMCTBA OAHOOCHOBHbLIX MNpefenbHbIX KapOOHOBLIX KUCHOT.
BooopogHble c€BA3M Mexay Monekynamum KapOoHOBbIX KUCAOT. XuUMUYeckue
CBOWMCTBA: KUCIOTHbIE CBOMCTBA, peakuuns atepudumkaunmn, peakuum ¢ y4actmem
yrnesogopogHoro pagukana. OcOB6eHHOCTM CBOWCTB MYypaBbWHOW KUCMOTHI.

[MoHATME O nNpPOM3BOAHLIX KApOOHOBLIX KUCAOT — CIOXHbIX 3dmpax.
MHoroobpasune kapboHoBbIX KMCNOT. OCOBEHHOCTU CBOWCTB HenpedesibHbIX U
apoMaTu4ecKnx KapOOHOBbIX KNUCNOT, AnKkapbOoHOBbIX KWUCNOT,

rmapokcukapOboHoBbIX KucnoT. [lpeacrtaButeny BbICWUMX KapOOHOBLIX KUCHOT:
cTeapuHoBasi, NanbMUTUHOBAsA, ONENHOBAs, JIUHO/e8as, JIUHOSIEHO8as! KACNOTbI.
Cnocobbl nony4yeHns n npuMmeHeHne KapboHOBLIX KNCHOT.

CnoxHble acupbl. [omonorndecknn psa, obwas dopmyna, M3omepus u
HOMeHKnaTypa. Pusnyeckne M XMMmUYeckue CBOWCTBA: MMOAPONN3 B KUCIION W
LenoYyHoun cpege.



Kunpebl. CTpoeHue, husnyeckme n xmummyeckme CBOMCTBA XXMUPOB: MMOpPonn3 B
kmcnonm wn wenovHon cpege. OcCoOEHHOCTM CBOWCTB >XMPOB, CoAepKalimx
OCTaTKWN HenpeaernbHbIX XUPHbIX KNCNOT. 2Kupbl B npupoge.

Mbina Kak conu BbICLLUNX KapPOOHOBbLIX KUCIIOT, NX MOKLLEe OENCTBUE.

O6was xapaktepucTtuka yrneesogoB. Knaccudpumkaumsa yrnesogoB (MOHO-,
an- n nonucaxapuapbl). MoHocaxapugbl: rnioko3a, pykTo3a, ranakrosa, pnboasa,
aesokcupnbosa. Pusnyeckne cBoONCTBa U HaxoxaeHue B npupoge. PoTocuHTES.
XUMUYecKne CBOMCTBA [MIOKO3bl: peakunmnm C  yvyacTMeMm CnupToBbIX U
anbgerngHon rpynn, CnMpToBOE W MOJIOYHOKMCIIoe OpoxeHue. [MpumeHeHne
FNIOKO3bl, €€ 3Ha4YeHue B XU3BHeLEeATENbHOCTU opraHm3ama. [ducaxapuabl:
caxapoaa, ManbTo3a n nakToasa. BocctaHaBnusatowme n
HeBOCCTaHaBnuBatLwmne agucaxapuabl. 'maponuna gncaxapugoB. HaxoxaeHve B
npupoge u npumeHenue. llonucaxapuabl: Kpaxmar, AUMKOreH M Lenninoaa.
CTpoeHne MakpOMOMeEKyrn Kpaxmana, FnukoreHa v uennionosbl. dusmyeckune
CBOWCTBA Kpaxmarna un Lennonosbl. Xmummyeckme CBOMCTBaA Kpaxmana: ruaponms,
KadeCcTBEHHas peakuusi ¢ M1ogoM. XMMMUYEeCKMe CBOMCTBA LIEeNNoNo3bl: rmaponuna,
nonyvyeHne a3dpupoB uennonosbl. [loHATME 00 WCKYCCTBEHHbLIX BOJOKHAX
(BMCKO3a, aueTaTHbIN LWESK).

JKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BeLecTB U UX NpeBpalleHUi:
pPacTBOPMMOCTb pPasfn4yHbliX CNUPTOB B BOAE, B3aMMOOENCTBME 3TaHoMa C
HaTpMeM, OKUCIIEHME ITUNOBOrO cnupTa B anbAern Ha packanéHHoOM MegHOoWm
NPOBOJSIOKE, OKUCIIEHWE JTUMNOBOrO CcnupTa AOUXPOMATOM Kanus (BO3MOXHO
NCnonb3oBaHWe BUAeoMaTepuaroB), Ka4eCTBEHHbIE peakuuu Ha anbgeruabl (C
rmgpokcungom anammuHcepeodpa(l) n rmgpokengom megu(ll)), peakums rnmuepuHa
c rmapokcuagom megu(ll), xmummnyeckme CBOMCTBa pacTBOpa YKCYCHOW KUCMOTHI,
B3anMOenCTBMEe pacTBopa rroKo3bl ¢ rugpokcmaom meau(ll), Bsanmogencrene
Kpaxmana Cc nogoM, peLLleHne aKcrnepumMmeHTanbHbIX 3agay no temam «CnmpTbl n
deHonbl», «KapboHoBble KMCAOTbl. CrOXHbIE 3UPLI».

AsoTcopepxallume opraHu4eckue coeguHeHus.

AMUWHbI — OpraHnyeckue nponsBogHbie ammuaka. Knaccmpukauma aMmHoB:
anuaTtnyeckme 1 apomaTuyeckme; NepBUYHbIE, BTOPUYHbLIE U TPETUYHbLIE.
CTpoeHune monekyn, obwas gopmyna, n3oMepusi, HoMeHknaTypa n gusmyeckmne
CcBOMCTBA. XMMMUYECKOE CBONCTBA anndaTn4yecknx aMmmMHOB: OCHOBHbLIE CBOMCTBA,
anknnmpoBaHune, B3auMOOENCTBNE MEPBUYHBIX aMUHOB C a30TUCTOM KUCINOTOWN.
Conun anknnaMmmoHus1.

AHVUNMH — npeacTaBuUTENb aMMHOB apomartudeckoro psiga. CTpoeHue
aHunNnHa. BsanMHOe BNUAHME TpPynn aTOMOB B  MOfeEKyne aHuiuHa.
OCOBEHHOCTM XMMMYECKMX CBOWCTB aHunuMHa. KavecTBeHHble peakuuMm Ha
aHMNMH. Cnocobbl  MonyyYeHns W MNpuMMeHeHne anudaTUyYeckux amMuHOB.
[MonyyeHne aHunNMHa n3 HUTpobeH3sona.

AmMuHOKMCNOTbl. HoMeHknaTtypa n nsomepuda. OTaenbHble NpeacTtaBuTenu
O-aMUWHOKUCIOT:  [MUWH, anaHuH. duamyeckme CBOUCTBA aMUHOKUCHOT.
XUMUYeckne CBOMCTBA aMUHOKUCIIOT Kak amM@OTepHbIX OpraHn4yecKkux
COeaVHEHN, peakuma nofiMkoHAeHcauun, obpasoBaHMe NenTUOHOW CBSA3MW.
Buonornyeckoe 3HaveHne aMUHOKUCNOT. CUHTE3 N r’Maponn3 nenTnaos.



Benkn kak npupogHble nonumepsbl. NepBuYyHasn, BTOpUYHaAs U TpeTu4yHas
CTpyKTypa 6enkoB. Xumumyeckne cBoWcTBa OenkoB: rmaponus, AeHaTypauus,
KayeCTBEHHble peakuumn Ha Benku.

JKCnepuMeHTanbHble MeToObl M3y4YeHUs BeLWecTB W UX MnpeBpaLLeHui:
pacTBopeHue 6enkoB B BoAe, AeHaTypaunsa GenkoB Npu HarpeBaHUW, LBETHbIE
peakumm Ha ©Oenkn, pelleHne IKCnepuMeHTanbHbIX 3ajad no Temam
«AsoTcogepxawme opraHun4yeckue coeIUHEHUA» " «Pacno3HaBaHue
OpraHMYeCcKnUX CoOeaUHEHNINY .

BbicoKkoMonekynsipHble COeAUHEHUA.

OCHOBHbIE MOHATUS XUMUW BbICOKOMOJIEKYNAPHBIX COEOUHEHUI: MOHOMED,
nonumMep, CTPYKTYpPHOE  3BEHO, CTeneHb  nonuMmepusauuu,  CpeaHsis
mMonekynsipHasas macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOSIEKYIISAPHbIX
COeANHEHNI — NONUMeEpPU3aLnsa 1 NONIMKOHAEHCaUNS.

MonnumepHble Matepuansl. [lnactMmaccbl (NONWATWUMEH, MNONUNPONUIIEH,
NONUBUHUNXNOPWUA, MOMAUCTUPON, NOoNMMEeTMNMeTakpunaT, nonvkapboHaThl,
nonuatuneHTepedTanar). YTunmsauyusa u nepepaboTtka nnactuka.

Qnactomepebl: HaTypanbHbIN Kayuyk, CUHTETUYECKME Kay4yKu
(byTagneHoBbIN, XSTOPONPEHOBbLIN, U30MPEHOBBLIN) U CUIMKOHBLI. Pe3nHa.

BornokHa: HaTypasibHble (XNOMnoK, WepCTb, LWESK), MCKYCCTBEHHbIE (BMCKO3a,
aueTaTHOe BOJIOKHO), CUHTEeTMYECKne (KanpoH 1 nascaH).

Monumepsbl cneymarnbHOro Ha3Ha4YeHuUs (TedpnoH, Kesnap,
aNeKTponpoBoAsdLLME NonnmMepbl, buopasnaraemble NOMMeEpHI).

OKCcnepuMeHTanbHble MeToAbl M3Yy4YeHUsl BELWEeCTB U UX MpeBpaLLeHu:
0O3HaKomreHne ¢ obpasuamm NPUPOAHbLIX U UCKYCCTBEHHbLIX BOSIOKOH, MracTtMacc,
Kay4yyKoB, pelleHue 3IKcnepumeHTanbHblX 3agady no Teme «PacnosHaBaHue
naacTMacc N BOSTIOKOH».

PacuéTHble 3agaun.

HaxoxageHne monekynspHon dopmMyribl OpraHM4eckoro COefuHEHUst Mo
MaccoBbIM [JOMsIM  OfIeMEHTOB, BXOOAWMX B €ro COCTaB, HaxoXaeHue
MONEKYNApHON (popMyrnbl OpraHNM4ecKkoro coeauHeHust no macce (0ObEmy)
NPO4YKTOB CropaHusi, MO KONMYecTBy BellecTBa (Macce, 06bEMY) NPOAYKTOB
peakumm Wu/unm MWUCXOAHbIX BELLEeCTB, YCTaHOBIEHUWE CTPYKTYpHOW opMynbl
OpraHM4yecKoro BeLLecTBa Ha OCHOBE €ro XMMWYEeCKUX CBOWCTB WM CrnocoboB
nonyvyeHunsa, onpegeneHne OONu Bbixoda MNpoAyKTa peakuum OT TeopeTUYecKM
BO3MOXHOTO.

MexnpeaMmeTHbIe CBA3MW.

Peanusaums mexnpegMeTHbIX CBA3EN NpU U3y4eHUN opraHNYeckon XMmum
B 10 knacce ocyLlecTBnseTCSa 4Yepes3 MCMNoNb3oBaHME Kak OOLMX eCTEeCTBEHHO-
HayYHbIX MOHATUW, TaK W TMOHATUW, MPUHATbIX B OTAENbHbIX nNpegMeTax
€CTECTBEHHO-HaYy4YHOro LuMKna.

OOwme ecTecTBEHHO-Hay4YHble MOHATUSA: ABMEHWE, HayYHbIA  aKT,
rmnoTesa, Teopusi, 3aKOH, aHanu3, CUHTe3, Knaccudukaums, HabnwgeHue,
N3MepeHne, IKCNEPUMEHT, MOAESb, MOOENNPOBaHME.

dusmka: maTtepusi, aToMm, ONEKTPOH, TMPOTOH, HEWTPOH, MOonekyna,
9HEepreTMYeCKnn ypoBEHb, BELLECTBO, TeNno, ob6bEM, arperaTHoe COCTOSAHME
BeLlecTBa, hM3nMYeckme Benn4YMHbl, eOuHULbl U3MEPEHUsi, CKOPOCTb, 3HEpPrus,
macca.



Buonorusa: knetka, opraHusMm, akocuctema, Ouocepa, meTabonusm,
HaCneACTBEHHOCTb, aBTOTPOMHLIN N reTepoTPOMHbIM TUN NUTaHus, BpoxeHue,
doTocuHTE3, QAblxaHue, 6enku, YrneBodbl, >XUPbl, HYKNEWHOBblE KUCMOTHI,
dEepPMEHTBI.

"eorpadus: nonesHble nckonaemble, TOMMUBO.

TexHonorusi: nuweBble NPOAYKTbl, OCHOBbI pauMOHaNbLHOrO MUTaHUS,
MoloLme cpeacTea, Matepmarnbl U3 UCKYCCTBEHHbIX U CUHTETUYECKNX BOSTOKOH.

11 KINTACC

ObLWAA U HEOPTAHUYECKAA XUMUSA

TeopeTnyeckme OCHOBbI XUMUMN.

Atom. CocTaB aTOMHbIX saep. Xummyecknn anemeHT. Msotonbl. CTpoeHne
9NEKTPOHHbIX 060N0YeK aTOMOB, KBAaHTOBbIE YMUCHa. DHEpPreTu4eckne YpoBHU U
noaypoBHU. ATOMHble opbuTanun. Knaccudpumkauma XMMUYECKUX 3NEeMEHTOoB (S-,
p-, d-, f-anemeHTbl). PacnpegeneHve anekTPoOHOB MO aTOMHbIM opbutansm.
ONEKTPOHHbIE  KOHdUrypaumm aTtoOMOB  3IEMEHTOB  MEPBOro—4eTBEPTOro
nepyogoB B  OCHOBHOM U BO3OY)XAEHHOM  COCTOSIHUM,  ONEKTPOHHbIE
KOH(pUrypauum MoHOB. DNeKTpooTpuLaTenbHOCTb.

[Mepunognyecknin 3akoH u MNepuoaunyeckas cuctema XMMMYECKUX NTIEMEHTOB
O.W. MeHgeneeBa. CBA3b NepnogmMyeckoro 3akoHa u Nepnoamnyeckon cuctembl
XUMUYECKUX ONIEMEHTOB C COBPEMEHHOW TeOopuen CTPOeHUst aTOMOB.
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMWYECKMX 3NIEMEHTOB M 0bpasyemblx
MMM MPOCTbIX W CMOXHbIX BeELecTB MO rpynnam W nepuogam. 3HayeHue
nepuogmyeckoro 3akoHa .. MeHgeneesa.

Xnumnyeckaa cBA3b. Buabl XMMWYECKOW CBS3W: KOBarNeHTHasi, WMOHHas,
MeTannmyeckas. MexaHnambl obpa3oBaHUs KOBaANEHTHOW CBA3N: OOMEHHbLIN W
AOHOPHO-aKLENTOPHbIN. QHEPrus 1 gnnHa cBasun. NonspHOCTb, HanpaBneHHOCTb
M HacbIWaemMoCTb KoBaneHTHoW cBaA3n. KpaTHble cBA3n. BogopogHas CBA3b.
MeXXmMonekynsapHble B3aMO4ENCTBUS.

BaneHTHOCTb M BaneHTHble BO3MOXHOCTU aToMoB. CBSA3b 3NIEKTPOHHOM
CTPYKTYPbl MOMEKYI C X reOMEeTPUYECKUM CTPOEHNEM (Ha NpuMepe coeauHeHUn
35IEMEHTOB BTOPOro nepuoaa).

[MpencraBneHMe O KOMMIIEKCHbIX coeauHeHnax. CocTaB  KOMMMEKCHOro
NoHa: KomnnekcoobpasoBatenb,  NiMraHgbl. 3HavyeHne  KOMIIIEKCHbIX
coeaguHeHnn. NoHATHe 0 KoopaANHALMOHHOW XUMUN.

BewectBa MOMEKyNsSPHOrO W HEMOJIEKYNSPHOro  CTpoeHuda.  Tunbl
KpUCTanimyecknx peLeTok (CTPYKTYp) 1 CBOMCTBA BELLECTB.

[MoHaTne o gucnepcHbix cuctemax. IcTuHHble pactBopbl. [peacrasnexHune
0 KonnouaHblx pacTtBopax. Crnocobbl BbipaXXeHUst KOHLEHTpauuMM pacTBOPOB:
MaccoBasi 4onA BewecTBa B pacTBope, MOMsSpPHas KOHUEHTpauna. HacbllweHHble
N HEHaCbILLEHHbIE pacTBOPbLI, pacTBOPUMOCTb. Kpuctannorngparbi.

Knaccudumkauyus n HOMeHKnaTypa HeopraHM4Yecknx BELLIECTB.
TpuBnanbHble Has3BaHUA  OTAENbHbLIX MpeacTaBUTENEeN  HeopraHUYecKnx
BELLECTB.

Knaccudukaums XxvumMnyeckmx peakumn B HEOpraHM4eckom M OpraHn4eckoun
XUMUKN. 3aKOH COXPaHEHUs1 MacCbl BELLECTB; 3aKOH COXpaHeHMUs 1 npeBpaLleHus



QHEPrum Npu XMMUYECKnx peakumsx. Tennosble aPdPeKkTbl XMMUYECKMUX PeakLni.
TepMoxXuMmnyeckne ypaBHeHUS.

CKOpOCTb XMMUMUYECKOW peakuunmn, eé 3aBUCUMOCTb OT pasnnyHbIX aKkTOPOB.
["lOMOreHHble 1 reTeporeHHble peakumn. Katanua n katanuaaTtopbl.

Obpatumble K1 HeobpaTumble peakumn. XMMUYECKOE paBHOBECKE.
KoHCcTaHTa Xxmmumyeckoro paBHoBecuda. PakTopbl, BAUAIOLWLME HA MONOXEHWe
XUMWNYECKOro paBHOBECUS: TeMnepaTypa, AaBfieHNEe U KOHLEHTpaLUMM BELLECTB,
yyacTsyowmx B peakuun. MNpuHumn Jle WaTtense.

OnekTponutnyeckaa guccoumaums. CunbHble K crnabble anNeKTponnTbl.
CteneHb auccoumauuun. Cpefa BOAHbIX PacTBOPOB: KUCIOTHAsA, HeWTparibHas,
wenoyHas. BogopogHbin nokasatens (pH) pacteopa. N'mgponua conen. Peakuuu
MOHHOro obmeHa.

OKncnNUTENbHO-BOCCTAHOBUTESNbHbIE  peakuun. CTeneHb  OKUCIEHUS.
Okucnutens n BoccTaHoBUTEMb. [lpoueccbl OKUCNEHUSI U BOCCTaHOBIEHUS.
BaxHenwmne okucnutenn mn BoccTaHosuTenun. MeTon anekTpoHHoro 6GanaHca.
OIEeKTPOsIN3 pacTBOPOB M pacniaBoB BELLECTB.

JKcnepMMmeHTanbHble MeToAbl U3YyYeHUs BewecTB M WX NpeBpaleHuit:
pasnoXeHnMe nepokcuaa BoO4OpOAa B MPUCYTCTBMM KaTanmsaTopa, Moaenm
KpUCTannMyecknx  peweToKk, npoBedeHne  peakuud  MOHHOro  obmeHa,
onpegerneHne cpedbl PacTBOPOB C MOMOLLbI MHOMKATOPOB, U3YYEHUE BIUSHUS
pasnnyHbiX (aKTOPOB Ha CKOPOCTb XMMWYECKOM peakuum U MNONOXEHNE
XMMWYECKOro paBHOBECUSI.

HeopraHnyeckas xmmus.

MonoxeHne HemeTannoB B [lepuognyeckon cuctemMe XUMUYECKUX
anemenToB .M. MeHgeneeBa n oco6eHHOCTN CTPOEHUS X aTOMOB. Pusnyeckue
CBOMCTBa HemeTansnoB. AnNoTponua HemeTannoB (Ha NpuMepe Kucropoaa,
cepbl, pocdopa u yrnepoaa).

Bopopoa. lNonyyeHne, dousnyeckne n XMMmyeckne CBOMCTBA: peakummn c
MeTannamMm “ HemeTannamu, BOCCTaHOBUTEmNbHble CcBoWCTBa. [ugpuabl.
ToONNUBHLIE 3NIEMEHTDI.

"anoreHbl. HaxoxaeHue B npupoae, cnocobbl nornydeHusi, usnyeckne u
XUMmnyeckne csomncTea. [lanoreHoBogopobl. BaxHenwmne kncnopoaconepxaiimne
coeauHeHna ranoreHos. JlabopaTopHble N MPOMbILWSIEHHbIE CNOCOObLI NOMYyYeHUs
ranoreHoB. [NpuMeHeHne ranoreHoB U NX CoOegUHEHNN.

Kucnopoa, 030H. JlabopaTopHble 1 NPOMBbILNEHHbLIE CNOCOOLI NOMNyYeHUs
kncnopoga. dusnyeckme n XMMmM4eckue CBOMCTBA U NPUMEHEHME Kucnopoga u
o30Ha. Okcnabl U nepokcuabl.

Cepa. HaxoxpeHune B npupoge, cnocobbl nonydeHusi, usndeckme wu
xummnyeckne ceonctea. CepoBogopon, cynbduabl. Okcua cepbl(lV), okeug
cepbl(VI). CepHucrtaa un cepHaa Kucnotbl M ux conm. OCOBEHHOCTU CBOWCTB
CepHON KMcNoThbl. [IpuMeHeHne cepbl U €€ CoeaUHEHNI.

A30T. HaxoxgeHue B npupoge, cnocobbl nonyvyeHus, dusndeckme wu
XuMundeckme ceonctea. AMMuak, HUTpuabl. Okecmnabl azota. A3oTuctasa U a3oTHas
Kncnotel M nx conn. OcobeHHOCTU CBOWCTB a30THOM KUCNOTLI. [MpnumeHeHwune
asoTa u ero coeanHeHnin. A3oTHble yoobpeHus.

docdop. HaxoxageHne B npupode, crnocobbl nonyyeHus, usndeckme wm
XumMmundeckmne ceomnctea. dochpuabl n dochuH. Okenabl docdopa, docdopHas



Kncnota un eé conu. lNpumeHeHne docdopa n ero coegmHeHun. dochopHbie
yaobpeHus.

Yrnepoa, HaxoxgeHuwe B npupoge. AnNMoTponHble  Moaundukaumun.
dunsnyeckne n XMMUYECKMEe CBOWCTBA MPOCTbIX BeLecTB, 00Opa3oBaHHbIX
yrnepogom. Okcung yrnepoga(ll), okewa yrnepoga(lV), yronbHas kucrota u eé
conn. AKTMBMPOBaHHLIN yronb, agcopbunda. dynnepeHbl, rpadeH, yrnepoaHble
HaHOTPY6KKU. [pMMeHeHe NPOCThIX BeLecTB, 06pa3oBaHHbIX YrnepoaoM, U ero
COeaVHEHNN.

KpemHuin. HaxoxgeHue B npupoge, cnocobbl nonyyeHus, usnyeckne u
xummnyeckune csonctea. Okemg kpeMHusa(lV), KpeMHueBas KUCNoTa, CUMUKaThI.
[MpumeHeHne KpemMHUA WM ero coeauHeHuin. CTekno, ero nonyyeHue, Buabl
cTekna.

MonoxeHne MeTannos B [lepyognyeckon cuUcTeMe  XMMUYECKUX
anemeHToB. OCOBEHHOCTN CTPOEHNSA INEKTPOHHBLIX 060NI04EK aTOMOB METAsSIOB.
O6wwme dusnyeckne csonctBa meTassioB. [NpumeHeHne meTannoB B ObITy U
TexHuke. Cnnasbl MeTansos.

ONEKTPOXUMUYECKMI psad  HanpsbkeHun metannos. O6wwue cnocobbl
nony4yeHuns MeTansnos: rmgpomeTannyprus, nMpomMeTannyprus,
anektpometannyprus. lNoHaTMe o kopposum meTannoB. Cnocobbl 3awuTbl OT
KOppPO3uM.

Ob6wasn xapaktepuctuka metannoB IA-rpynnbl [epuognyeckon cuctemsbl
XUMUYECKUX dneMeHToB. HaTtpuih wn kanun: nonydeHue, dusndeckue u
XMMUYECKNEe CBOMNCTBA, NMPUMEHEHNE NPOCTbIX BELECTB N UX COEANHEHUN.

Obwasn xapakrepuctuka metannos |IA-rpynnbl lNepunoanyeckon CUCTEMBI
XUMUYECKNX aremMeHToB. MarHunm wn kanbumn: nonyyeHune, uU3NYECKUEe U
XUMUYECKNE CBOWMCTBA, MPUMEHEHWE NPOCTbIX BELEeCTB U WX COeUHEHUN.
XKécTtkocTb BOAbI U cnocobbl €€ ycTpaHeHus.

AMOMUHUIA:  nonyyeHne, uU3nMYeckme U XMMUYECcKne  CBOMCTBA,
NPUMEHEHNe NPOCTOro BeuwlecTBa U ero coeguMHeHun. AMOoTepHbIe CBOKMCTBA
okcuaa v rmgpokcuaa antoMUHUS, rmapoOKCOKOMIMIEKCHI antOMUHNS.

Obwan xapaktepuctmka MeTannoB nobo4vHbix noarpynn (B-rpynn)
[Mepuoanyeckon CUCTEMbI XMMUYECKNX 3NIEMEHTOB.

dusnyeckne n XMmmyeckne CBOMCTBa Xpoma 1 ero coegnHeHuin. Okcmabl n
rmgpokeuabl xpoma(ll), xpoma(lll) n xpoma(Vl). Xpomatbl n guxpomaTtbl, KX
OKUCNUTENbHbIE cBOMCTBA. [lonyyeHre n npuMeHeHue xpoma.

dusnyeckne M XUMUYECKME CBOWCTBA MapraHua M €ero CcoeauHeHWui.
BaxHenwmne coeguHeHus wmapradua(ll), wmapradua(lVv), wmapranua(Vl) wu
mapraHua(VIl). NepmaHraHaT Kanus, ero oKUCrmnTenbHble CBONCTBA.

dusnyeckne n XMMMYeCKne CBOMCTBA Kenel3a u ero coeanHeHnn. Okecuapl,
rmgpokcungbl n conu xenesa(ll) n xxenesa(lll). NMony4yeHne n npumeHeHue xenesa
N ero cnnaBos.

dusnyeckne n XMMM4YeCcKMe CBOMCTBa Mean U eé€ coeguHeHun. NonyyeHne
N NPUMEHEHME Mean N e€ COeqUHEHUN.

LinHk: nony4veHue, usmyeckme n Xxmmmyeckme cBomctBa. AMQOTEPHbIe
CBOMCTBa OKCMAa W rvMapokcuaa UMHKA, TMOPOKCOKOMMSEKChbl  LIMHKA.
[MpuMeHeHne UMHKa 1 ero CoeguHEHUMN.



JKCNnepuMeHTarnbHble MeTodbl M3Yy4YeHUs BeLecTB U UX NpeBpaLLeHui:
n3yyeHne obpasLoB HEMETANNOB, rOpeHne cepbl, pocdopa, XKenesa, MarHms B
Kncnopoge, usydeHuve konnekumm «MeTannbl M cnnaebl», B3anMOOeNCTBUE
WeNoYHbIX U WerioMHO3eMenbHbIX  MeTanioB € BOAOW  (BO3MOXHO
nUcrnonb3oBaHWe BuaeomaTepuanos), B3aMMOLEWCTBME LMHKA W Xenesa C
pacTBOpamMu KUCNOT WU LLEeSioven, KadyeCTBEHHblEe peakuun Ha HeopraHuyeckue
aHMOHbI, KATUOH BO4OPO4A N KaTUOHbLI MeTarnsnos, B3aMMmoaencTeme ruapoKcuaoB
anooMVHUA U UMHKaA C pacTBopaMM  KUCINOT W LWEeNoYen, pelueHune
SKCnepuMmeHTanbHbIX 3agad no temam «lanoreHbl», «Cepa 1 eé coeanHeHusn»,
«A30T u docop n wux coeamHeHna», «MeTannbl rfaBHbIX MNO4MPYNN»,
«MeTannbl NOGOYHLIX NOArPYNM».

XMunA U XKU3Hb.

Ponb xvumum B obecneyeHMM YCTOMYMBOIrO pasBUTUA YernoBevecTBa.
[MoHATME O HaydHbIX MeTodax MNo3HaHWd U MeTOoOOSNorMn  Hay4Horo
nccrnegoBaHus. HayyHble NpUHUMNBI OpraHn3aumm XMMMUYeCcKoro npomnsBoaCcTBa.
[MpombIwsieHHble CNOCODBbLI NOMyYEeHUs BaXHEWWUX BewecTB (Ha npumepe
NPOM3BOACTBA aMmuaka, CEepPHOW KUCNOTbl, MeTaHona). [1pOoMbIWnEeHHbIe
cnocobbl MonyyYyeHUs MeTanfnoB W cnnaBoB. XMMWYECKOe 3arpssHeHue
oKpyXawLwien cpegbl M ero nocrneacteusa. Ponb xumum B obecneveHuu
9HepreTnyeckon 6e3onacHocTu.

Xummna 1 300poBbe  4YeroBeka. JlekapcTBeHHble cpeactBa. [lpasuna
MCMONb30BaHUA fNeKapCTBEHHbIX npenapatoB. Ponb xvumun B pasBuTUM
MeANLMHbI.

XMUS MULLU: OCHOBHbIE KOMMOHEHTHI, nuwiesble fobaBku. Ponb xumun B
obecneyeHnn nuLeBon 6e3onacHoOCTM.

KocmeTuyeckne n napdgromepHble cpencrtsa. beitoBasa xumusa. [Nlpasuna
BGesonacHoro Mcnonb3oBaHWA npenapaTtoB ObITOBOM XMMUW B MNOBCEAHEBHOM
XU3HW.

XUMUSI B CTPOUTENBLCTBE: BaXXHENLLME CTpoUTENbHbIE MaTepuarnsbl (LEMEHT,
GeToH).

Xnmus B cenbCkoM xo3anctee. OpraHnyeckme n MuHeparbHble yaobpeHus.

CoBpeMeHHble KOHCTPYKUMOHHbIE MaTepuarnbl, Kpacku, CTEKMo, Kepamuka.
MaTepuanbl na aNeKTpoHUKW. HaHoTexHonoruu.

PacuéTHble 3agaun.

PacuéTbl: Macchl BellecTBa unm obbEéma rasoB No M3BECTHOMY KONMYECTBY
BellecTBa, Macce unmM ob6bLEMY OAHOro M3 yyacTBYHOLMX B peakuun BewecTs,
mMaccbl (06bE€ma, KonuyecTBa BeLLECTBA) MPOAYKTOB peakuuu, ecrim ogHo u3
BELLECTB MMeEET npumecu, maccbl (06bEMa, KonM4ecTBa BeELLECTBa) Npoaykra
peakuuu, ecrnv ooHO M3 BewecTB AaHO B BUAe pacTBopa C onpeaesi€HHom
MaccoBOW [JOfen pacTBOPEHHOIO BeLLecTBa, MacCcoOBOW [JONM U MOJSSIPHOWM
KOHUEHTpauun BellecTBa B pacTBope, AONM BbiXxoda MNpoAyKTa peakumm oT
TEOpeTUYECKM BO3MOXKHOIO.

MexxnpeamMeTHbIe CBA3MN.

Peanusaums MexnpegMeTHbIX CBA3en nNpu M3ydeHun obwen u
HeopraHnyeckon xmmum B 11 Krnacce ocyLLecTBAAeTCs Yepes NUCMOoNb30BaHNe Kak
00LMX eCTECTBEHHO-HAYYHbIX NMOHATUNA, TaK U NOHATUN, NMPUHATBIX B OTAENbHbIX
npegmeTax ecTeCTBEHHO-Hay4yHoro uumkna.



OOwue ecTecTBEHHO-Hay4Hble TMOHATUSA: SIBIEHWe, HaydHbld  daKkT,
rmnoTesa, Teopusi, 3aKOH, aHanu3, CUMHTEe3, Knaccudukaums, nNepuoamnyHoCTb,
HabnogeHne, N3MepeHne, 3KCNePMMEHT, MOAerb, MOAENNPOBaHME.

®dusnka: marepusi, MUKPOMUP, MaKPOMWUP, aToM, IMEeKTPOH, MNPOTOH,
HENTPOH, WOH, W30TOMbl, PAaAMOAKTMBHOCTb, MONeKyna, SHepreTU4ecKui
YPOBEHb, BELLECTBO, Teno, O0O6bEM, arperatHoOe COCTOsiHME BELLECTBa,
naeanbHbIN ras, U3NYeckMe BENUYMHbI, eANHULbI WU3MEpPEeHUsl, CKOpPOCTb,
3Heprus, macca.

Buonoruna: kneTtka, opraHu3m, 3Kocuctema, Ouocdepa, metabonusm,
MaKpO- U MUKPOIMEMEHTbI, Genku, Xupbl, YrneBoAbl, HYKNEWHOBbLIE KUCMOThI,
hepMEHTbI, TOPMOHbI, KPYrOBOPOT BELLECTB 1 MOTOK 3HEPTUN B SKOCUCTEMAX.

Feorpadums: MuHepansl, ropHble NOpPoabl, NONe3Hble UCkonaemMblie, TONMMBO,

pecypcsbl.
TexHomnorms: Xummnyeckasi NPOMbILLINIEHHOCTb, MeTannyprus, CTPOUTENbHbIE
maTtepuarnl, CENbCKOXO3ANCTBEHHOE NPOVN3BOACTBO, nuiieBsas

NPOMbILLNIEHHOCTb,  (hapMaueBTUYeckas MNPOMbILUNEHHOCTb, MPOU3BOACTBO
KOCMETMYECKMX MpenapaToB, MPOU3BOACTBO KOHCTPYKLMOHHbLIX MaTepuarnos,
3MEeKTPOHHasA MPOMbILLIIEHHOCTb, HAHOTEXHOOTUM.



NNAHNPYEMBIE PE3YIbTATBI OCBOEHUA MNMPOITPAMMBbI MO XUMWA HA
YIMYBJIEHHOM YPOBHE CPEAHEIO OBWEITO OBPA3OBAHNA

JINYHOCTHbIE PE3YJIbTATbI

B cooTBeTCTBUM C CUCTEMHO-AEATENBbHOCTHLIM MOAXOAOM B CTPYKType
NNYHOCTHbIX pe3yfibTaTOB OCBOEHUS npeameTa «XUMUs» Ha YPOBHE cpenHero
obuwiero obpasoBaHMs BblAENEHbl Ccneagywwme COCTaBnAlLWME: OCO3HaHUEe
ofy4alwmMMnca pPOCCUNCKON rpaXkgaHCKOW WMAOEHTUYHOCTWU; TFOTOBHOCTb K
camMopas3BUTUIO, CAMOCTOSATENTIbHOCTM U CaMoonpeaeneHnio; Hannine MmoTneaumm
K OOy4YeHUI0; FOTOBHOCTb WM CMOCOBHOCTb OBy4aloWmMxcs pPyKoBOACTBOBATHLCS
NPUHATBIMM B 0OOWECTBE MNpaBunamMn WM HOPMamMu MOBEAEHUS; Hanudune
NPaBOCO3HAHUSA, 3SKONOMMYECKOW KynbTypbl; CMNOCOBHOCTb CTaBUTb LENN U
CTPOUTb KM3HEHHbIE NSIaHbI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUS npegMeTa «XuMusi»  OTpaxkalT
CchOpMMPOBAHHOCTL OMbiTa MO3HABATENbHOM W MPaAKTUY4ECKON AeATerbHOCTU
oby4arowmxcs B npouecce peanusaumm obpasoBaTefibHOM AeATENbHOCTM.

JInyHOCTHLIE pesynbTaTbl OCBOEHUS npeaMeTa  «XUmusi»  OTpaxatoT
chOpMMPOBAHHOCTL OMbiTa MO3HABATENbHOM W MPaKTUY4ECKON AeATerbHOCTU
obyuvatoLmxcs B npouecce peanu3aumm obpasoBaTefibHON 4EATENbHOCTU, B TOM
yncne B YacTu:

1) rpaxgaHCKoOro BOCNUTaHUA:

OCO3HaHMs1  OOy4valLlMMUCA  CBOMX  KOHCTUTYLMOHHbIX  NpaB W
00653aHHOCTEN, YBAXXEHUS K 3aKOHY U NPaBONOPSAKY;

npeacTaBneHNsa O coumarbHbIX HOpMax M npaBunax MeEXIUYHOCTHbIX
OTHOLLIEHUI B KOJNEKTUBE;

rOTOBHOCTU K COBMECTHOM TBOPYECKOM AeATenbHOCTU Mpu CcO34aHuu
y4ebHbIX NPOEKTOB, pELIEHMN Yy4EeOHbIX U NO3HABATESbHbLIX 3a4ady, BbIMOHEHUM
XUMUYECKNX IKCMEPUMEHTOB;

CNoCOBHOCTM MNOHMMATb W MNPUHUMATb MOTMBLI, HAaMEPEHUs, FOTUKY W
aprymMeHTbl APYrnx nNpu aHanuse pasnmyHbixX BUOoB y4ebHOM AeATeNbHOCTY;

2) naTpMOTUYECKOro BOCNUTAHUSA:

LEHHOCTHOrO OTHOLLUEHUSI K WCTOPMYECKOMY W HayydHOMY Hacneguio
OTEeYEeCTBEHHOWN XUMUMU;

yBaXX€HMS1 K Mpoueccy TBopYecTBa B obnactm Teopum U MPaKTUYECKOro
NPUNOXEHUST XMMWKW, OCO3HaHMS TOro, YTO AaHHble HaykM ecTb peaynbTar
ONUTENbHbIX  HaOMNOEHUN, KPOMOTMMBLIX  3KCMEPUMEHTarNbHbLIX  MOWUCKOB,
NMOCTOSIHHOIO TpyAa YYEHbIX U MPAKTUKOB,;

MHTEepeca W Mo3HaBaTelNbHbIX MOTMBOB B MOMYYEHUN U NOCRenyoLwemM
aHanunse  uHdopMauum O  NepedoBblX  AOCTMKEHUSIX  COBPEMEHHOMN
OTEeYEeCTBEHHOWN XUMUMU;

3) AyXOBHO-HPABCTBEHHOIo0 BOCNUTaHUSA:

HPaBCTBEHHOrO CO3HAHWUS, 3TUYECKOro NOBEAEHUS;

CMOCOOHOCTM  OUEeHMBaTb  CUTyauuW, CBS3a@HHblE C  XUMUYECKUMU
ABMEHNAMMW, N NPUHMMATb OCO3HAHHbIE PELLUEHUS, OPUEHTUPYACL HA MOparibHO-
HPaBCTBEHHbIE HOPMbI N LEHHOCTY;



rOTOBHOCTW OUEeHuBaTb CBOE rnoBefeHue U MOCTYMNKN CBOUX TOBapuLlen C
NO3ULMA HPABCTBEHHbIX U MPaBOBbIX HOPM U C YY4ETOM OCO3HAHWUA NOCNeaCTBUN
MOCTYIKOB;

4) choopMnpoBaHMA KyNbTypbl 340POBbA:

MOHMMAHUA LEHHOCTENW 340poBoro Ku 6e3onacHoro obpasa  KM3HW,
Heob6XOANMOCTN OTBETCTBEHHONO OTHOLLEHMSI K COBCTBEHHOMY (PM3MYECKOMY U
NCUXMYECKOMY 3[0POBbIO;

cobntogeHns npasun 6e3onacHoro obpalleHnsa ¢ BellecTBamu B ObITy,
noBCceQHEBHOW XU3HW, B TPYAOBOW AEATENbHOCTH;

MOHUMAHUA LUEHHOCTM MpaBun  WHAMBUAOYANbHOrO W KOMMEKTUBHOIO
BGesonacHOro noeBefeHnst B CUTyauusix, yrpoxarLmnx 340p0BbIO U XXU3HW NI0AEN;

OCO3HaHWS NOCNeACTBUA N HENPUSATUS BpeaHbIX NpuBblYeKk (ynoTpebneHus
arnkorosnsi, HApKOTUKOB, KYpeHUS);

5) TpyaoBoro BocnutaHus:

KOMMYHWKaQTUBHOM  KOMMNETEHTHOCTM B  Yy4ebHO-uccregoBaTeribCKom
OEATENbHOCTN, OOLEeCTBEHHO MONe3HOW, TBOPYECKOM W  OpYyrnx Buaax
OEeATENbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCTue B pelleHUN MpakTUYeckux 3agad
coumanbHOM HanpaBfeHHOCTU (B paMKax CBOEro Kracca, LWKOMbI);

MHTEpeca K NpakTUYeCcKoMy M3y4yeHuto npodeccuii pasnnMyHoro poga, B TOM
4yucrie Ha OCHOBE NPUMEHEHUS NPeaMETHbIX 3HAHUIN NO XUMUN;

yBaXXeHUs K Tpy4y, Nogam Tpyaa v pesynbtatam TPyAoBOW AeATENbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BbiOOpY WHAMBMAYaNbHOW TpaekTopuu
obpasoBaHus, Oyayuwien npodeccnn n peanu3aumm COBCTBEHHBLIX KMU3HEHHbIX
NMaHOB C YY4ETOM JIMYHOCTHbIX MHTEPECOB, CMNOCOBHOCTEN K XUMUKN, NHTEPECOB U
notpebHocTen obLecTBa;

6) aKonornyeckoro BOCNUTaHuUA:

9KOMornyeckn LenecoobpasHoro OTHOLWEHUS K MPUPOAE KakK MCTOYHUKY
CYLLIECTBOBAHUS XN3HN Ha 3emne;

MOHMMaHUA rrobanbHOro xapakrepa 3KOMorMyeckux npobnem, BRMSHUSA
9KOHOMUYECKNX NPOLLECCOB Ha COCTOAHME NMPUPOOHON U coLmarnbHON cpeabl;

OCO3HaHUs HeobXOOMMOCTM UCMOMb30BaHUA OOCTMXKEHUA XUMUW  ANs
peLLeHNs1 BONPOCOB pauMOHanbHOro NpMpoaonosib30BaHNS;

aKTUBHOrO HEeNpuaATUA  OEWCTBUW, NPUHOCALWMX Bpen OKpyXatoLlen
NPUPOOHON cpefe, YMEHUS MPOrHo3mMpoBaTb HebnaronpuaTHbIE 3KONOrMyeckme
nocrneacTens NpeanpuHMMaeMblx OENCTBUIA N NpeaoTBpaLllaTth UX;

HaNU4NAa PasBUTOro 3KONOMMYECKOrO MbILLMEHUS, SKONOrMYECKON KynbTypbl,
onbITa AEeATENbHOCTH 9KOMorn4yeckom HanpaBreHHOCTH, yMeHUs
PYyKOBOACTBOBATLCA MMM B MO3HaBaTENbHOW, KOMMYHUKATUBHOW N COLMANbHON
NpakTuke, CMNocOBGHOCTM WU YMEHUST aKTUBHO MNPOTMBOCTOSATbL MAEO0NOrm
xemogobuu;

7) LEHHOCTN Hay4YHOro NO3HaHus:

MMPOBO33PEHUS, COOTBETCTBYHLLEIO COBPEMEHHOMY YPOBHIO pPa3BUTUS
HayKun 1 obLeCcTBEHHOM MPaKTUKK;

MOHUMAHUSA CNEeUNUKA XUMUN KaK HayKu, OCO3HaHUs €€ ponv B
dopMMPOBaAHMM pPaALMOHANIBHOTO HAYYHOrO MbILIEHNS, CO34aHMU LIeSTOCTHOrO
npeacTtasrieHnsi 06 oKpyxaroLweM Mupe Kak 0 eMHCTBE Npupoabl 1 Yyeroseka, B



NO3HaHUM MPUPOAHLIX 3aKOHOMEPHOCTEM U peLlleHMM npobnem coxpaHeHus
npPUPOAHOro paBHOBECUS;

yb6exxgéHHOCTM B  0COBOM  3HAYMMOCTU XMMUM ONS  COBPEMEHHOW
uMBMNMU3aUMnN: B €€ TYMaHUCTMYECKOM HanpasfieHHOCTU W BaXHOW poSniv B
co3gaHMM HoBOW 0asbl MartepuarnbHOW KynbTypbl, B peweHun rnodanbHbIX
npobnemM ycToOM4MBOro pas3BUTUS YErlOBEYECTBA — ChbIPbEBOW, 3HEPreTU4EeCKon,
NULWLEBON 1 3KONorn4yeckom 6e3onacHoCTn, B pasBuTMm MeauumHbl, obecnevyeHmnm
YCNOBUIM yCNELWHOoro Tpyaa 1 9KOMOrnm4eckn KOMOPTHOM XN3HU KaXXO0ro YrieHa
obLlecTBa;

€CTECTBEHHO-HAy4YHON T[PaMOTHOCTU: TMOHUMaHUSA CYLHOCTU METOAOB
NMO3HaHUS, UCMNOSb3YEMbIX B €CTECTBEHHbIX HayKkax, COCOBHOCTU MCMNOSb30BaTb
nonyvyaemble 3HaHUA ANs aHanm3a u 06 bACHEHUNA ABNEHUI OKPYXXatoLero mvpa
M NPOUCXOOAWMX B HEM U3MEHEHUW, YyMeHua pgenatb OOOCHOBAHHbIE
3aKMOYEHNS HA OCHOBE HayYHbIX (PAKTOB N UMEKLWMXCS AaHHbIX C LESbH
nosTly4eHnsa OCTOBEPHbIX BbIBOAOB;

CNOCOOHOCTM CaMOCTOATENBbHO MCMOMb30BaTh XMMWUYECKME 3HaHus Ang
peweHns Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

MHTepeca K NO3HaHMI0, UccrneaoBaTenbCKON OEATENBLHOCTY;

rOTOBHOCTM W  CMOCOBHOCTM K  HenpepbiIBHOMY 0Opas3oBaHUiO U
camoobpas3oBaHuO, K aKTUBHOMY [MOSIyYEHMIO HOBbLIX 3HAHWA MO XUMUU B
COOTBETCTBUM C XXU3HEHHBLIMU NOTPEBHOCTAMMU;

UHTepeca K  0COBEeHHOCTAM Tpyoa B pasnmnyHbIX chepax
npodeccuoHanbHOM AeATENbHOCTH.

METANPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTtbhl OCBOEHUS NPOrpaMmbl MO XMMUN Ha YPOBHE
cpegHero obuero obpasoBaHus BKIIHOYAIOT:

3Hauumble  ana  OpMUPOBAHUA  MUPOBO33PEHMST  OByvaroLmxcs
MeXancUMnnHapHble (MexnpeameTHble) obLeHayYHble NOHATUS, oTpaXKaroLwme
LEeNIOCTHOCTb Hay4YHOW KapTUHbI Mupa U Ccneuuduky MeTonoB MO3HaHuS,
MCNONb3yeMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BeLLEeCTBO, 3Heprus,
siIBNEeHne, Mnpouecc, cuctema, HayudHbli  dakT, npuHUMn, runoTtesa,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, uccrnegoBaHue, HabnwogeHue, M3MepeHue,
9KCNEePUMEHT 1 apyrue);

yHUBepcarnbHble y4yebHble AencTBuSA (No3HaBaTeNbHblE, KOMMYHUKATUBHbIE,

PerynsaTuBHbIE), obecneyuBatoLme dopmMmpoBaHme pyHKLMOHANbHOM
rPamMOTHOCTU U coLMarnbHOM KOMMNETEHLNN 0ByYaroLmMXCS;
CMOCOBOHOCTb oby4atoLmxcs “cnonb3oBaTb OCBOEHHbIe

MeXOMCUMNINHapHbIE, MMPOBO33PEHYECKNE 3HAHUSA N yHMUBEpPCarnbHble y4ebHble
AENCTBUS B MO3HaABaATEIbHOW U COLManbHOW NpakTUKe.

MeTanpeomeTHble pesynbTaTbl OTpaXkaloT OBNafdeHue YHuBepcarbHbIMU
y4ebHbIMM  MO3HaBaTeNbHbIMW,  KOMMYHUKATUBHLBIMW U PErynsTUBHbIMU
JEeNCcTBUAMMN.

No3sHaBaTenbHble YHUBepcarbHble y4eOHble AeNCTBUA
1) 6a3oBble nornyeckme AenNcTBus:



camocToATeNnbHO  bopMynupoBaTb UM akTyanusampoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpeaensitb Lenn AeATeNnbHOCTW, 3afjaBas napamMeTpbl U KpUTeEpUU MUx
OOCTMXKEHUS!, COOTHOCUTb pe3ynbTaTbl OEeATENbHOCTM C  MOCTaBIIEHHbIMU
uensmu;

NCrnonb3oBaTb MPM OCBOEHUM 3HAHUMA MNPUEMbI NOMMYECKOro MbILUEHMS:
BblAENSATb XapaKTepPHble MPU3HAKN MOHATUA U yCTaHaBNMBaTb UX B3aMMOCBS3b,
NCnonb3oBaTb COOTBETCTBYIOLLME NOHATUS ANA 0ObACHEHUS OTAENbHbIX PaKTOB
N ABNEHUN;

BblbMpaTb OCHOBaHMS W KpUTepuuM ONa  Knaccugukaumm BewecTB U
XUMUYECKNX peakLmii;

yCTaHaBnueaTb MNPUYNHHO-CNEACTBEHHbLIE CBA3N MeXay MW3yvYaeMbiMu
ABMEHNAMM;

CTPOUTb NOrnYeckme paccyXgeHus (MHAYKTUBHbIE, OeAYKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B pacCMaTpuBaeMbiX
ABNeHuaX, GOpMynmMpoBaTh BbIBOAbI U 3aKMOYEHUS;

NPUMEHATL B Npouecce No3HaHMs UCMNONb3yeEMbIE B XMW CUMBOSINYECKME
(3HakoBble) Mogenu, npeobpasoBbiBaTb MOAENbHblE NPeACcTaBneHns —
XUMUYECKMI 3HAK (CMMBOM) 3NeMeHTa, Xumumyeckas ¢opmyna, ypaBHEHWe
XUMUYECKON peakuum — Tnpu  peleHmn y4yebHbiX MO3HaBaTeNbHbIX U
npakTU4YeCcKkMx 3agad, NPUMEHATb Ha3BaHHblE MOAESNbHbIE NpPeAcTaBreHus ans
BbISIBMIEHMSI XapaKTEPHbIX MNPU3HAKOB M3Yy4YaeMblX BELWEeCTB U  XUMUYECKUX
peakumi.

2) 6asoBble uccregoBaTesibCKkne AeNCTBUSA:

BNnageTb OCHOBaMW METOAOB HAy4HOro MO3HAHUS BELLECTB U XUMWUYECKUX
peakumi;

dopmynupoBaTb LenM M 3agavM  UCCregoBaHWS,  MCNonb3oBaTb
NMOCTaBIfIEHHbIE U CaMOCTOATENBbHO CAOPMYMMPOBAHHLIE BOMPOCHI B KayecTBe
WHCTPYMEHTa NO3HaHUs U OCHOBbI AN POPMUPOBAHUS TMNOTE3bI MO NPOBEPKE
NPaBWibHOCTN BbiCKa3biBaeMbIX CYXXOEHUN;

BNageTb HaBblkaMW CaMOCTOATESNIbHOrO MfaHUPOBaHMSA W NPOBEOEHUS
YYEHNYECKNX SKCNEPUMEHTOB, COBEPLUEHCTBOBATL YMEHUA HabntogaTb 3a XO40M
npouecca, CaMOCTOATENbHO MPOrHO3MpoBaTb ero pesynbTaT, opmynupoBaTb
06o0weHnss ”  BbIBOObl  OTHOCUTENbHO  AOCTOBEPHOCTM  pe3ynbTaToB
nccneaoBaHusi, CoOCTaBNATb 06OCHOBAHHbLINM OTYET O NpoaenaHHon paboTe;

npuobpeTaTb OMNbIT YYEHUYECKON MWCCNeaoBaTENbCKOM UM MPOEKTHOM
OEATENbHOCTN, MNPOSABNATL CMOCOOHOCTL M FOTOBHOCTb K CaMOCTOSTENIbHOMY
NMOUCKY METOAOB pEeLUEeHUsI MNPaKTUYECKUX 3aday, MPUMEHEHUI0 pPasfNYHbIX
METOA0B NO3HaHMWS.

3) paboTta ¢ Hcpopmaumen:

OPVEHTMPOBATLCA B PasfNU4YHbIX WMCTOYHWKAX WHQopMaumm (Hay4Ho-
nonynsdpHas nutepatypa XUMWYECKOrO COAEPXaHUA, CcrnpaBoyvHble nocobus,
pecypcbl HTepHeTa), aHannanposaTb MHOPMAaLNIO pPa3NNYHbIX BUAOB U hOpM
npegcraBneHnd, KpUTUYECKM OoLEeHnBaTb eé AOCTOBEPHOCTb n
HENPOTMBOPEYMBOCTD;



dopmynupoBaTb 3anpochkl U NPUMEHSATb pasfiNyHble MeToAbl NPU MOUCKE U
oTbope WH(opmaumm, Heobxoammon AOns  BbINOMHEHUs Yy4yebHbiX 3agad
onpegenéHHoro Tmna,;

npuobpeTaTb OMbIT MCNOMNb30BaHUS MHGPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOJSTOMNN N Pa3NNYHbIX MOUCKOBbLIX CUCTEM,;

caMoCToATENbHO BblGMpaTb ONTMManbHyld GOpMy npeacTaBreHns
NHopmaLmu (CxeMbl, rpadukun, guarpaMmmbl, Tabnuubl, pPUCYHKU U Apyrue);

ncnonb3oBaTb HaydHbI SA3blK B KayecTBe cpeactsa npu pabote c
XUMNYECKON MH(popMauunen: nNpUMEHATb MexXnpeameTHble (dusmndeckune u
MaTeMaTu4ecKme) 3Hakm n CMMBOSbI, (popmynbl, abbpeBnaTypbl, HOMEHKNATYPY;

Mcnonb3oBaTb 3HAKOBO-CUMBOJINYECKME CcpeacTBa HarnAaAgHOCTN.

KomMMyHMKaTUBHbIEe yHUBepcarbHble y4eOHble JeACTBUA:

3agaBaTb BOMPOCHI MO CyLecTBY 0OCyXgaemMon TeMbl B XOA4e Auarora
n/vnu guckyccum, BbickasblBaTb naen, opMynupoBaTb CBOM NPeasioXeH s
OTHOCUTEINbHO BbINONHEHMS NPeaIOXKEeHHOM 3a4auu;

BbICTynaTb C nNpe3eHTauuen pesynbTaToB No3HaBaTeNbHOW AeATENbHOCTH,
MOSTYYEHHbIX CaMOCTOATENIbHO WM COBMECTHO CO CBEpPCTHUKaMW  npwu
BbIMOSIHEHUN  XMMUYECKOrO0  3KCMepuMeHTa, npaktudeckon paboTbl Mo
nccnefoBaHUIO CBOMCTB U3yYaeMblX BELLECTB, peanu3aumm y4ebHoro npoekra, u
dopmynmpoBaTb BbIBOAbI NO pe3dyfibTataM NPOBEAEHHbIX UCCNeaoBaHUN NMYyTEM
cornacoBaHus No3nunn B xoae obcyxaeHna n obMmeHa MHEHUSIMU.

PerynsaTuBHble yHuBepcasnbHble y4eOHble AeCTBUA:

CaMOCTOATENbHO MNIaHUPOBaTb M OCYLLECTBMATL CBOK MNO3HaABaTENbHYHO
AeATenbHOCTb, Onpeaensas €€ uenu M 3agadun, KOHTponmpoBaTb M NO Mepe
HeobXxoaMMOCTM KOppekTupoBaTb MpeasiaraeMbli  anroputM  OENCTBUK  Mpu
BbIMONMHEHMN YYEBHbLIX WM UccnegoBaTenbCKMX 3apad, BblbupaTb Haubonee
9(PPEKTUBHBIN CNOCODO MX peleHUs C YYETOM MOMyYEeHUs HOBbIX 3HAHUN O
BELLECTBaX U XMMUYECKNX peaKkLuusix;

OCYLLECTBISATb CAMOKOHTPOMNb AEATEeNbHOCTM Ha OCHOBE CamMoaHanuia u
CaMOOLIEHKM.

NMPEOMETHBIE PE3YIIbTATDI

MpeoMeTHble pe3ynbTaTbl OCBOEHUS MporpamMbl MO XMMWUW  Ha
yrnybnéHHomMm ypoBHE Ha ypOBHE cpegHero obuiero obpasoBaHusl BKNHOYaKOT
cneuunduyeckme ans ydebHoro npegmeTta « XMMUS» HayYHble 3HAHWUS, YMEHUS U
cnocoObl AEACTBUI MO OCBOEHWUI0, MHTeprpeTaumm 1 npeobpasoBaHUO 3HAHWINA,
BUAObl OEATEeNbHOCTM MO MOJTYYEHMIO HOBOMO 3HAHUSA U MPUMEHEHUIO 3HAHUA B
pasnU4YHbIX Y4EOHbIX CUTyauusiX, a Takke B pearnbHbIX XU3HEHHbIX CUTyauusix,



CBA3aHHLIX C Xumunen. B nporpaMmmMe no XmMmnun npeagmMmeTHble pe3yribTaThbl
npeacrtaBrieHbl MO rogam n3dyvyeHus.

10 KINTACC

MpeoMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHumyeckas XuMuUs»
oTpaXatoT:

chopMNpPOBaHHOCTb MPEACTaBfIEHNA: O MECTEe U 3HAYEHUN OpPraHnUyYecKom
XUMUN B CUCTEME ECTECTBEHHbIX HayK U eé ponu B obecrneyeHnn yCcTon4mBOro
pas3BUTUS YenoBevecTBa B pelleHnn NpodbnemMm SKONOrMyeckom, SHepreTnyecKon
n nuweson 6Ges3onacHOCTM, B pPasBUTUM MEOUUWHbBI, CO34aHMM  HOBbIX
MartepuarnoB, HOBbIX MCTOYHUKOB 3JHEpruM, B obBecnevYeHun paunoHanbHOro
NpPUPOAONONb30BaHMSA, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOLLEN KynbTypbl
yerioBeka, a TaKkKe 93Koformyeckn OOOCHOBAHHOMO OTHOLUEHUS K CBOEMY
340pPOBbIO0 U NPUPOOHON Cpeae;

BNnageHne CUCTEMOWM  XUMUYECKUX  3HAHUW, KOTopasd  BKIKOYaeT:
OocHoBoMosfarawwme rMOHATUS — XUMWUYECKUA 3IfIEMEHT, aTtoMm, S4p0 U
anekTpoHHaa obonoyka artoma, S-, p-, d-aToOMHble opbuTanu, OCHOBHOE WU
BO3OYXAEHHOE COCTOSHMS aTtoma, rmbpuamsaumsi aTOMHbIX opOuTanen, WOH,
MOSeKyna, BalleHTHOCTb, 3eKTPOOTPUUATESIbHOCTb, CTENeHb OKUCIEHUS,
XuMmnyeckasi CBsidb, MOJSIb, MOMSIpHaAdA Macca, MOMSPHbIN OObEM, YrrepoaHbIN
ckeneT, (pyHKUMOHanbHasi rpynna, pagukan, CTPYKTYpHble  opmMynbl
(pa3BEépHyTble, COKpaLLEHHble, CKerleTHble), W30Mepus CTPYKTypHass W
NPOCTPaHCTBEHHAA (reomeTpuyeckas, onTuyeckasa), n3omMmepbl, rOMONOrMYeCcKnin
psg, roMosiorun, yrreBOAOpPOAbl, KACNOPOA- M asoTcodepXalune opraHuyeckune
COeaVHEHNSA, MOHOMEP, MONIMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKYNSPHbIE
coeauHeHna; Teopun, 3akoHbl (nepuogmyveckun 3akoH [. WN. Menpgeneesa,
Teopusa CTPOeHns opraHndeckux Bewlects A. M. bytnepoBa, 3aKkOH COXpaHeHUs
MaccCbl BELLECTB, 3aKOH COXPAHEHMUsI N NMPeBpPaLLEHNS SHEPTUN NPU XUMUYECKUX
peakumsix), 3aKOHOMEPHOCTU, CUMBOSTMYECKUI A3bIK XMMUW, MUPOBO33pEHYECKNE
3HaHUS, nexawue B OCHOBE [MOHUMaHUS MPUYUHHOCTU U CUCTEMHOCTMU
XUMUYECKUX SIBIEHUN; NPEACTaBfEHUS O MeXaHM3Max XUMWYECKUX peakuuin,
TEPMOANHAMUYECKMX W KUHETUYECKMX 3aKOHOMEPHOCTAX WX MNPOTEKaHUs, O
B3aMMHOM BNUSIHAM aTOMOB W Tpynn atoMoOB B Mosiekysniax (MHAYKTUBHbLIA W
Me30MepHbI adbhekTbl, opueHTaHThbl | 1 Il poga); hakTonornyeckne ceeaeHus o
CBOWCTBaX, cocTaBe, MonyvyeHun m 6e30rnacHOM WCMONb30BaAHUN BaKHEMLLMX
OopraHn4yeckux BeLlecTB B ObITy M NpakTUYEeCKOW [OEeATESNIbHOCTU YerioBeKa,
obWMX Hay4dHbIX NpUHUMNAX XUMWUYECKOro MNpou3BOACTBaA (Ha npumepe
Npou3BOACTBa MeTaHomna, nepepaboTkn HedTK);

CCPOPMMPOBAHHOCTb YMEHUN: BbISIBNATL XapakTepHble MPU3HAKNU NOHATUMN,
yCTaHaBnnBaTb UX B3aMMOCBSI3b, MCMOSb30BaTh COOTBETCTBYIOLLME MOHATUA Mpun
onncaHun cocTtaBa, CTPOEHUSI N CBOMCTB OPraHNYecknx CoeanHEHUM;

ChopMUPOBAHHOCTb YMEHWM:

MCMNONb30BaTbh XMMUYECKYHO CUMBOSIUKY AS1S1 COCTaBIEHNSA MOSIEKYNSAPHbIX U
CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHbBIX U CKENETHbIX) POpMYIST OpraHNYEeCKMX
BELLECTB;

COCTaBNSATb ypaBHEHUS XUMUYECKUX peakumii U pacKpbiBaTb UX CYLLUHOCTb:
OKUCIUTENbHO-BOCCTAHOBUTENbBHbLIX  peakuuni  NocpencTBOM  COCTaBfEHUS



SNEeKTPOHHOro GanaHca 3TUX peakuun, peakuunm WOHHOro obmeHa nyTéEM
COCTaBIIEHNSA UX MOSTHbIX N COKPALLEHHBIX MOHHbBIX YPaBHEHWUI;

n3rotaBnMBatb  MoOAENW  MOJIEKYS&T  OpraHW4yeckux BewecTBs  OnAd
UNNICTPaUUM NX XMMUYECKOro U MPOCTPaHCTBEHHOIO CTPOEHUS;

C(POPMMPOBAHHOCTb YMEHUN: YCTaHaBMBATb NMPUHAOIEXHOCTb U3YYEHHbIX
OpraHM4yeckux BeLeCcTB MO WX COCTaBy W CTPOEHUI K OnpefenéHHomMmy
Knaccy/rpynne CcoeavHeHWn, p[daBaTb WM Ha3BaHUA MO  CUCTEMaTU4eCKom
HomeHknaType (IUPAC) n npnBoguTb TpuBManbHble Ha3BaHUA ONA OTAENbHbIX
npegcraBuTenen OpraHMYecknx BelwecTB (9TuneH, aueTurneH, Tonyon,
rMUUEPUH, ITUNEHIMUKONb, (eHon, dopmanbaerna, auetanbaerng, aueToH,
MypaBbWHaA  KUCIOTa, YKCYyCHas  KucroTa, CTeapuvHOBad, OrleMHoBas,
nanbMUTUHOBAA KUCMOTbl, [MWUWH, anaHwH, ManbTo3a, (OPyKTo3a, aHWIvH,
OAVNBUHWUI, N30NPEH, XJITOPONpPEH, CTUPOIN N apyrue);

C(POPMMPOBAHHOCTL YMEHUA OnpeaensaTtb BU4 XMMUYECKOW CBA3M B
OpraHn4yecKkux CcoeguHeHnAX (KoBaneHTHasi M MOHHas CBA3b, O- U TI-CBA3b,
BOOOPOAHas CBA3b);

COOPMMPOBAHHOCTL YMEHUA TMNPUMEHATH MOSIOXXEHNA Teopuu CTPOEHUd
opraHmnyeckux Beuwects A. M. bytnepoBa ansa oGbLACHEHMS 3aBUCUMOCTU
CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHUS;

C(bOPMMPOBAHHOCTE  YMEHUN  XapakTepu3oBaTb COCTaB, CTpOeHue,
dusmyeckne n xmMmMmmyeckne CBOWCTBA TUMUYHBLIX NpeacTaBuTenen pasfmnyHbIX
KNaccoB  OpraHM4YeckMx BeLeCTB: allkaHoB, UMKNoankaHoB, alikeHoB,
ankaguveHoB, ankuHOB, apoMaTUYeCKUX YrreBogOopOoaOB, CNNPTOB, anbaernaos,
KETOHOB, KapbOHOBbLIX KWUCAOT, TMPOCTbIX W CHAOXHbIX 3(MPOB, >KUPOB,
HUTPOCOEANHEHNA N aMUHOB, aMUHOKUCAOT, 6enkoB, yrnesogoB (MOHO-, AU- U
noniMcaxapugoB), WUNNIOCTPUPOBATbL TEHETMYECKYHD CBSA3b  MeXAy HUMMU
YpaBHEHUAMWN COOTBETCTBYHOLLUUX XUMWUYECKUX peakunn C WUCMnosib30BaHUEM
CTPYKTYPHbIX (POpPMYIT;

CPOpMUPOBAHHOCTL YMEHUS MNOATBEpPXOaTb Ha KOHKPETHLIX npuMmepax
XapakTep 3aBUMCUMOCTM pPeakUMOHHOM CNOCOBHOCTU OpraHMYeCcKMX CoegUHEHUN
OT KpaTHOCTU M TUMNa KOBASNIEHTHOW CBSA3U (O- U TT-CBA3W), B3aUMHOIO BIIUSIHUSA
aTOMOB W rpynn atToMoOB B MOreKynax;

chopMUPOBAHHOCTb YMEHUS XapaktepusoBaTb NCTOYHUKMN
yrneBoAopoaHOro Chblpbsa  (HeMTb, MNPUPOAHLIA ras, Yrosib), Cnocobbl ero
nepepaboTkn N NpakTuyeckoe NpUMeHeHNe NpoayKToB nepepaboTku;

ChopMUPOBAHHOCTL BNageHUss CUCTEMOW 3HAHUN O eCTEeCTBEHHO-HaYy4YHbIX
MeTogax  MNO3HaHMs  —  HabnwaeHuu,  M3MepeHun,  MOAENMPOBAHUM,
3KCnepumMmeHTe (peanbHOM U MbICIIEHHOM) U YMEHUS MPUMEHSATb 3TN 3HAHUS;

ChOpMMPOBAHHOCTb YMEHUSA NPUMEHATb OCHOBHbIE onepauum
MbICIIUTENBHON OeATENbHOCTM — aHanm3 U CUHTEe3, cpaBHEHWe, 06oOLLeHue,
cuctemMaTu3auuio, BbisiBlieHMe NMPUYNHHO-CIIeACTBEHHbIX CBA3EeN — AN U3y4YeHus
CBOWCTB BELLECTB U XMMUYECKUX peaKLni;

ChOpMUPOBAHHOCTbL YMEHUN: BbISABMNATL B3aUMOCBA3b XMMWUYECKUX 3HAHUN
C NOHATUAMW W NpeacCTaBliEHNAMU [PYITNX eCTECTBEHHO-HAy4HbIX NpeaMeToB
ans 6onee 0CO3HAaHHOrO MOHMMAaHUS CYLHOCTM MaTepuanbHOro eanHCTBa Mmpa,
MCNONb30BaTb CUCTEMHbIE 3HAHUS MO OPraHUYECKONn XMMUK ANt OOBACHEHUSA U
NPOrHO3MpPOBaHNA ABNEHUN, UMEIOLLINX ECTECTBEHHO-HaY4YHYIO Npupoay;



C(bOPMMPOBAHHOCTE  YMEHWIW: MPOBOAUTbL PacY€Tbl MO  XUMWUYECKUM
dopmyrnam n ypaBHEHUAM XMMUYECKUX PeakL i C UCNONb30BaHMEM (PU3NYECKMX
BeNuMuuH (mMacca, O6bEM rasoB, KONMMYECTBO BELLECTBA), XapaKTepUsyLmnX
BelecTBa C KOJIMYECTBEHHOM CTOPOHbLI: PACYETHLI MO HAXOXAEHUID XUMUYECKOM
dopmMyrnbl BellecTBa MO M3BECTHbIM MAacCOBbIM A0OSIIM XUMUYECKUX SNIEMEHTOB,
npoAyKTam CropaHusi, NOTHOCTM ra3oobpasHbiX BELLECTB;

C(hOPMMPOBAHHOCTL  YMEHWUA:  MNPOrHO3MpoBaTb, aHanuM3anpoBaTb W
oueHMBaTb C MO3ULUIKA IKOMOrM4Yeckom 6e3onacHoOCTU nocneacTBust ObITOBOW U
NPON3BOACTBEHHON [OeATEeNbHOCTM 4YeroBeka, CBsi3aHHOWM C nepepaboTkom
BELLECTB, WCMOMb30BaTb MOSIyYEHHbIE 3HaHUSA AN MNPUHATUS  FPaAMOTHbIX
peweHni npobnem B CUTyaumnsax, CBA3aHHbIX C XUMUEN;

C(POPMMPOBAHHOCTE YMEHUN: CAMOCTOATESNBLHO MiaHMPOBaTb N NPOBOANUTL
XUMUYECKUN IKCMNEPUMEHT (nonyyeHMe U U3y4YeHWe CBOWCTB OpraHM4ecKux
BELLECTB, KayeCTBEHHble peakunn YrrneBOAOPOAOB PasfnUYHbIX KIaccoB W
KncrnopogcoaepKalmx opraHM4ecknx BeLLECTB, peLleHne 3KCrnepuMmeHTanbHbIX
3agady nNo pacno3HaBaHUK OpraHM4Yyeckux BewecTB) ¢ cobrnogeHvem npaBus
B6esonacHoro obpallueHus ¢ BewectBamum U nabopaTopHbiM 060pyaOBaHMEM,
dopmynmpoBaTb LUenb UCCnegoBaHWda, NpPeacTtaBndaATb B pasfivMyHoOn dopme
pesynbTaTbl 9KCNEePUMEHTa, aHannM3npoBaTh U OLEHMBaTb UX JOCTOBEPHOCTD;

ChOPMMPOBAHHOCTb YMEHWNA:

cobnogaTb npaBmna aKoNornm4yeckn LenecoobpasHoro nosegeHns B ObiTy u
TPYOOBOM LOEATENbHOCTU B LENAX COXpaHEHUSA CBOEro 340pPOBbSl, OKpyXatoLlen
NPUPOAHON cpeabl U AOCTMXKEHUSI €€ YCTONYNBOTO Pa3BUTUS;

OCO3HaBaTb OMNACHOCTb TOKCMYECKOro [OEWCTBUS Ha >XUBble OpraHuM3Mbl
onpenenéHHbIX OpraHNYeCKMX BELLECTB, NOHMMas cMbicn nokasaTtena MNAK;

aHann3npoBaTb LenecoobpasHOCTb NPUMEHEHNA OPraHNYEeCKMX BELLECTB B
NPOMbILLIIEHHOCTN N B BbITY C TOYKM 3PEHNSA COOTHOLLEHNS PUCK-MONb3a;

C(POpPMUPOBAHHOCTbL YMEHUN: OCYLLECTBNATL LeneHanpaBfieHHbIA MOUCK
XUMUYECKON WHOopMauMM B pasfnyHbIX WUCTOYHMKAX (HayyHass M y4yebHo-
Hay4yHasi nutepaTypa, cpeacTBa MaccoBon MHpopmauuun, IHTepHeT u gpyrue),
KPUTUYECKM aHanNM3npoBaTb XUMWUYECKYD MHOpMauuio, nepepabaTbiBatb €€ U
NCcnonb3oBaTb B COOTBETCTBUMN C MOCTaBfIEHHON y4ebHOM 3agaden.

11 KNNACC

MpeoMeTHble pesynbTaTbl OCBoeHUst kKypca «Obuwasi U HeopraHuveckas
XUMUA» OTpaxaroT:

CbOpMMPOBAHHOCTL MpeACTaBfieHNA: O MaTepuanbHOM eguHCTBE MUpa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTU SABfIEHUW MNPUPOAbl, O MEeCTe U 3HaYeHuu
XUMUN B CUCTEME €CTECTBEHHbIX HayK U €€ ponu B obecneyeHnmn ycToOMYMBOro
pas3BUTUS, B peLleHUn nNpobrnemM 3KONMOrM4Yeckon, IHEPreTUYECKOM M MULLIEBOW
6e3onacHoOCTU, B pasBUTUN MeaUUUHbI, CO34aHMM HOBLIX MaTepuanos, HOBbIX
MCTOYHMKOB 3Hepruun, B obecnevyeHnn paumoHanbHOro Npupoaonosib30BaHus, B
dopMMPOBaAHMM  MUPOBO33PEHUS M 0OLWEen KynbTypbl 4YerioBeka, a Takke
9Konormyeckn oBOCHOBAHHONO OTHOLUEHUSI K CBOEMY 3[0POBbI U NPUPOOHOM
cpene;

BNnageHne CUCTEMOW  XMMWYECKMX  3HaHUK, KOoTopasi  BKIIHOYaerT:
OCHOBoOMosarawwmne MOHATUA — XUMUYECKUN IneMeHT, aToM, a4p0 aTtoma,
N30TOMbI, 3NIEKTPOHHAA obono4vka atoma, s-, p-, d-aTOMHble opbuTann, OCHOBHOE



N BO3DY)XOEHHOE COCTOAHUA aToMa, rMbpuamsauns aTOMHbIX opbuTaneun, MOH,
MOSEeKyrna, BaneHTHOCTb, 9NeKTPOOTPULATENbHOCTb, CTEMNEHb OKUCIEHUS,
XuMmyeckas CBsA3b (KOBasfieHTHas, WOHHas, MeTannumyeckas, BOAOpoAHas),
KpuUcTannuyeckaa pelweTtka, XMMUYecKast peakumsi, pacTBOp, INEKTPONUTHI,
HE3NEeKTPONNTLI, JNEeKTponuTMYeckas guccoumaumsl, cTeneHb auccouuauuu,
BOLOPOAHbIN MNoKasaTenb, OKUCNUTENb, BOCCTAHOBUTENb, TenmnoBon 3dekT
XUMMNYECKOW peakumm, CKOPOCTb XMMUYECKOWN peaKkLnm, XMMNYECKOE paBHOBECHE;
TEOPUN U 3aKOHbl (TEOpUA INEKTPOSNIMTMYECKON AMccouMaunmn, nepuoanyeckum
3akoH [.A. MeHpeneeBa, 3akoH COXpPaHEHUs1 MacCbl BeLECTB, 3aKOH
COXPaHEHNA W nMpeBpaWEHNUs JHEPrUM MPpU XUMUYECKUX peakuusax, 3aKoH
NMOCTOSIHCTBa COCTaBa BELLECTB, 3aKOH AEWCTBYHOLLMX MacC), 3aKOHOMEPHOCTH,
CUMBOJSIMYECKUI A3bIK XUMUN, MUPOBO33PEHYECKNE 3HAHMUA, fexallune B OCHOBE
NOHMMaHNA NPUYMHHOCTU U CUCTEMHOCTU XMMWUYECKUX SIBNIEHUN; COBPEMEHHbIE
npeactaBneHns O CTPOeHUM BellecTBa Ha aTOMHOM, WOHHO-MOJSIEKYIIAPHOM W
HaMOJSIEKYNIIPHOM  YPOBHSAX; MNpPeACTaBfieHNd O MeXaHu3Max XUMUYECKUX
peakunn, TEePMOOUHAMUYECKMX W  KMHETUYECKUX  3aKOHOMEPHOCTSAX  UX
NPOTEKaHUs, 0 XMMWUYECKOM pPaBHOBECUMU, pacTBOpax U OUCMEPCHbIX CUCTEMAX;
dakTonorn4yeckme cBegeHnMss 0 CBOMCTBax, COCTaBe, NofydeHun u 6e3onacHom
NCMNONb30BaHUN BaXXHEMWLLMX HEOpPraHUYecKMx BeLwlecTB B ObITy N NpakTU4eCKon
OEeATeNbHOCTU  YernoBeka, O00WMX  HaydHbIX  MPUHUMNAX — XMMUYECKOro
Nnpou3BOACTBa;

C(OOPMMPOBAHHOCTE YMEHWN: BbISIBNATb XapakTepHble MPU3HaKNU MOHATUMN,
yCTaHaBnuBaTb UX B3aMMOCBS3b, MCNOMb30BaTb COOTBETCTBYIOLLMNE MOHATUA NPU
onMcaHnn HeopraHNYeCcKNX BELLECTB U UX NpeBpaLLEHN;

C(POpPMUPOBAHHOCTL YMEHUS MUCMNOMb30BaTb XUMWYECKY) CUMBONUKY AN
cocTaBrneHns opmMyn BewecTB W  YpaBHEHUA XUMWUYECKUX  peakuun,
cuctematumyeckyro  HomeHknatypy (IUPAC) wn  TpuBmanbHble Ha3BaHWUA
OTAEenNbHbIX BELLECTB;

C(OOPMMPOBAHHOCTE YMEHUS OnpeaeniaTb BaneHTHOCTb W CTENeHb
OKUCINEHUSI XUMUYECKNX 3MNEMEHTOB B COEAMHEHUNAX, BUA XUMWUYECKOWN CBA3U
(koBaneHTHas, MOHHas, MeTannuyeckas, BOOOPOAHAs), TUM KpUCTansmMyecKom
PELLETKN KOHKPETHOMO BELLLECTBA;

ChOPMMPOBAHHOCTb YMEHUS OOBACHATE 3aBUCMMOCTb CBOMCTB BELLECTB OT
Buaa XMMUYECKOM CBA3M M TUNA KPUCTANNIMYECKON PELUETKN, OBMEHHbIN W
AOHOPHO-aKLENTOPHbIN MEXaHM3Mbl 00pa3oBaHUSA KOBANEHTHOWN CBSA3MW;

C(OOPMMPOBAHHOCTL  YMEHUW:  KnaccuduuupoBaTb:  HeopraHuyeckue
BELLlecTBa MO MX COCTaBY, XMMWYECKME peakumn no pasfnnyHbiM Npu3Hakam
(uncny mn coctaBy pearvpylowmx BeLLECTB, TennoBoMy ety peakuuu,
M3MEHEHUID CTEMEHEN OKUCNEHUS SNeMEHTOB, O0OpaTMMOCTK, y4acTuio
Katanusatopa n gpyrue); caMmoCTOSTENbHO BblOupaTb OCHOBaHUA U KpUTEpUn
AN Knaccuukaumm nsyyaeMblx BELECTB U XUMUYECKNX peakLni;

ChOopMUPOBAHHOCTbL YMEHUSI pacKpbiBaTb CMbICI NEPUOANYECKOrO 3aKOHa
AO. W. MeHpeneeBa © [OeMOHCTpMpoBaTb €ro  CUCTEMATU3UPYIOLLYIO,
0O BbSACHUTENBHYIO Y MPOrHOCTUYECKYHO (PYHKLMN;

C(hOpMUPOBAHHOCTbL YMEHUN: XapaKkTepu3oBaTb INEKTPOHHOE CTPOEHUe
aTOMOB M WOHOB XMMUWYECKMX 3IFIEMEHTOB MNEPBOro—4eTBEPTOro MNepuoaos
Meproanyeckon CUCTEMbI O.n. Menpgeneesa, ncnonb3ys NOHATUA



«QHEpPreTUYEeCKNe YPOBHUY», «3HEPreTU4eckme noaypoBHU», «S-, P-, d-aTOMHble
opbuTtanny, «OCHOBHOE WM BO3OYXOEHHOE 3HEepreTU4ecKkne COCTOSHUSA aToMay;
0OBbACHATL 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMWUYECKUX INIEMEHTOB N UX
coenHeHnn no nepuogam w rpynnam [llepuoamdeckon cuctemsl [. W.
MeHngeneeBa, BarneHTHble BO3MOXHOCTM aTOMOB 3fIEMEHTOB Ha OCHOBe
CTPOEHMUS UX BNEKTPOHHbLIX 0B0NOYEK,;

C(bOPMMPOBAHHOCTL YMEHWUIN: XapakTepu3oBaTb (onucbiBaTb) ob6LWmMe
XUMUYECKMe CBOWCTBA BELLUECTB  pasfMYHbIX  KnaccoB, MNOATBepXAdaTb
CyLleCcTBOBaHNE reHeTUYeCKON CBSA3M MeXxdy HeopraHW4YecKMMun BeliecTBamu C
NMOMOLLIbIO YPaBHEHUIN COOTBETCTBYIOLLNX XMMUYECKUX PeaKLnii;

C(bOPMMPOBAHHOCTL YMEHUSA pacKpbiBaTb CYLUHOCTb:  OKUCIIUTESNbHO-
BOCCTAHOBUTENbHbBIX  peakumn MoCpeACcTBOM COCTaBMEHUA  3SIEKTPOHHOIO
GanaHca 9TMX peakuuin; peakuMh WOHHOrO OoOMeHa NYyTEM COCTaBfEHUS WX
NOSTHbIX M COKPALLEHHBIX MOHHbIX YPaBHEHWUW; peakuun rnaponinia; peaxumn
KomnnekcoobpasoBaHuss (Ha nNpuMepe  rMAPOKCOKOMMSIEKCOB  LUMHKA W
artoMnHNSA);

C(hOPMMPOBAHHOCTb YMEHUSI OOBSACHATbL 3aKOHOMEPHOCTUM MpPOTEKAHUSA
XUMUYECKUX pPeaKUMMN C YYETOM UX IHEPreTUYECKUX XapakTepUCTUK, Xapakrep
N3MEHEHNS CKOPOCTU XMMWYECKOM peakuum B 3aBUCMMOCTU OT pPasfnUyYHbIX
dakTopoB, a TakkKe XapakTep CMEeLLEHUS XUMWYECKOro paBHOBECUS oA
BNUSHMEM BHELWWHUX Bo3aencTaum (npuHumn Jle WWaTtenbe);

C(OOPMMPOBAHHOCTE YMEHUS XapakTepu3oBaTb XUMMUYECKME peakuumu,
nexaume B OCHOBE MNPOMbILLSIEHHOrO MOSyYEeHUs CEPHOW KUCNOTbI, aMMuaka,
obLwimne HaydHble MNPUHUUNBI XUMUYECKMX MNPOU3BOACTB; LienecoobpasHOCTb
NPUMEHEHUS HEOPraHNYECKUX BELLECTB B MPOMbILLIIEHHOCTM U B ObITY C TOYKM
3pEeHNA COOTHOLLIEHNS PUCK-NONb3a;

C(bOPMMPOBAHHOCTbL BfageHUa CUCTEMOW 3HAHWM O MeTodax Hay4yHoro
NO3HaHUS SBNEHUA npupoabl — HabnwaeHwe, N3MepeHue, MOoAenMpoBaHUE,
9KCNepuMeHT (peanbHbli U MbICIIEHHbINA), WUCMNOSIb3YEMbIX B €CTEeCTBEHHbIX
Haykax, YMEHUs TMPUMEHSATb OTU  3HaHUA NpPU  SKCNEePUMEHTAaNbHOM
nccneaoBaHUM BELWECTB M ANS OOBACHEHUS XMMUYECKUX SABMNEHUN, UMERLMX
MECTO B MNpupoae, NPaKTUYEeCKON AEeATENIbHOCTU YerioBeka M B NMOBCEAHEBHOM
XKU3HW;

C(hOPMMPOBAHHOCTb YMEHUS BbISIBIISATL B3aMMOCBA3b XMMUYECKUX 3HAHUI C
NOHATUAMW N NpeacTaBNeHNaIMN OPYrMx eCTeCTBEHHO-HAYyYHbIX NpeaMeToB NS
BGonee 0CO3HAHHOrO NOHNUMaHNA MaTepuanbHOro egMHCcTBa MUpa;

C(POPMMPOBAHHOCTL YMEHUA MPOBOAUTbL pPacye€Tbl: C WUCMNONb30BaAHUEM
MOHATUMW  «MaccoBas [JOnd BewecTtBa B pacTBope» WU «MondpHas
KOHLIEHTpaunsa»; Macchbl BellecTBa unm obbEmMa rasa no N3BECTHOMY KONUMYECTBY
BellecTBa, Macce unmM ob6bLEMY OAHOrO M3 yyacTBYHOLMX B peakuun BeLecTs;
TEennoBoro adppekra peakumn; 3Had4eHUs BOAOPOLHOrO rnokasaTensi pacTBOpPOB
KACMOT U LWeNoYen C U3BECTHOW CTeneHbi auccoumaumn; maccbl (06béma,
KOonuyecTBa BeLLECTBa) NPOAyKTa peakuuu, ecrnm ogHO M3 UCXOAHbIX BeLlecTs
AaHO B BMOe pacTBopa C ornpedenéeHHoM MaccoBOM A0fen pacTBOPEHHOIO
BelecTBa MM gaHo B U30ObITKe (MMeeT npumecu); AONM Bbixoda MNpoayKTa
peakunn; 06BbEMHbIX OTHOLLEHWUI ra30B;



ChOPMUPOBAHHOCTb YMEHWUIN: CaMOCTOSATENBHO MMaHMpoBaTh N NPOBOAUTL
XUMUYECKUI  IKCNEPUMEHT  (NpoBedeHMe  peakumil  MOHHOro  oOMeHa,
noaATBEpPXAEHME  KayeCTBEHHOro0  COCTaBa  HeopraHU4ecknx  BeLLecTB,
onpeneneHne cpebl pacTBOPOB BeELECTB C NMOMOLbLIO MHANKATOPOB, U3y4eHne
BNUAHNA pPasfnnyHbiX (PAaKTOPOB HA CKOPOCTb XMMWYECKOW peakumu, pelueHue
9KCNepUMeEHTanbHbIX 3agad4 no Temam «MeTannbl» n «HemeTtannbi») cC
cobnogeHnem npasun  6e3onacHoro  obpaweHuss ¢ BewecTBamMu U
nabopaTopHbiM  obopyaoBaHMeM, OPMynMpoBaTb Lefb  MUccneoBaHus,
npeacTaBnsTb B pasnnyHon popme pesynbTaTbl IKCNepUMeEHTa, aHannanposaTb
N oueHuBaTb UX JOCTOBEPHOCTb;

CchOPMUPOBAHHOCTL  YMeHun:  cobniogate  npaBuna  NoSib30BaHUSA
XumMmyeckon nocygon wu nabopaTopHbiM obopyaoBaHueM, obpalieHus c
BELLEeCTBaMN B COOTBETCTBUMN C UHCTPYKUMSIMA NO BbINOSNIHEHUIO NabopaTopHbIX
XMMUYECKUX OrMbITOB, 3KOSIOrMYeckn LenecoobpasHoro nosefeHus B 6bITy u
TPYAOBOW OEATENBbHOCTU B LIENAX COXPaAHEHUs1 CBOEro 340pPOBbS, OKpYXatoLlen
npupoaHON cpefbl U LOCTWXKEHUS €€ YCTOMYMBOro pasBuTUs, OCO3HaBaTb
ONacHOCTb TOKCUYECKOrOo [AENCTBUA Ha >KMBble OpraHumsambl onpenenéHHbIX
HeopraHM4YecKkux BeLwecTs, NOHMMas cMmbicn nokasatenda MNAkK;

ChOPMUPOBAHHOCTb YMEHWUN: OCYLLECTBMAATb LefieHanpaBfieHHbIN MOUCK
XUMUYECKON WH(OpMaLMM B pasfnUYHbIX UCTOYHMKaxX (HayyHas un y4ebHo-
Hay4yHasi nuTtepaTypa, cpeacTBa maccoBon MHpopmauuun, VIHTepHeT u gpyrue),
KPUTUYECKM aHanM3mpoBaTb XMMUYECKYHD MHOopMauuto, nepepabaTtbiBatb €€ u
Mcnonb3oBaTh B COOTBETCTBUM C NOCTaBEHHOW y4ebHOM 3agayen.



TEMATUYECKOE NMNMAHUPOBAHUE

10 KITACC
KonunyectBO 4yacoB ANEeKTPOHHbIE
Ne HanmeHoBaHue pa3agenoB u ncgposBble
n/n Tem nporpaMMblp 3 Bcero KonTtponkheie  Tpaktnyeckue E)L:Sp(gsoaaTeLbele
paboTbl paboTbl pecypehl
Paspnen 1. TeopeTn4yeckme oCHOBbI OpPraHUM4eCKOMN XMMum
[MpeomeT opraHM4ecKon XMMun.
11 Teopus cTpoeHus ) 3 1 Bubnnoteka LJOK
OpraHnYyecKkux coeguHeHnmn A. https://m.edso0.ru/d69df650
M. ByTtneposa
NToro no pasgeny 8
Paspen 2. YrneBoagopoAbl
51 MpenenbHble yrneBogopoabl — 5 Bubnunoteka LJOK
arkaHbl, LMKNoankaHbl https://m.edso00.ru/d69df650
2.2 ;iliii%g%ﬂﬂﬁ arikeHbl 14 1 Bubnuoreka LIOK
’ https://m.edso0.ru/d69df650
ankagueHbl, ankuHbl
53 ApomaTtnyeckue yrnesogopoabl 3 Bubnnoteka LJOK
(apeHbl) https://m.eds00.ru/d69df650
s | e T 4 Susruorera LOK
https://m.edso0.ru/d69df650
nepepaboTtka
o5 [[anoreHnpon3BogHble 4 1 Bubnuoteka LJOK
yrneBo4opoaoB https://m.edso0.ru/d69df650
WToro no pasgeny 35
Paspen 3. Kucnopoacoaepxawme opraHn4yeckue coeguHeHus
Bubnuoteka LJOK
31 Crwptel. Gexon 11 ! https://m.edsI(;lo.ru/d69df650



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

KapOoHunbHble cCoeanHeHUs:
anbaernabl N KETOHbI.

Bubnuoteka LJOK

3.2 KapboHoBble KMCMNOThI. 21 https://m.edso0.ru/d69df650
CnoxHble acpupsbl. Kupbl
Bubnnorteka LIOK
3.3 Yrnesopl 9 https://m.edslc;lo.ru/d69df650
WToro no pasgeny 41
Paspen 4. AsoTcopepxalime opraHu4yeckme coeguHeHus
Bubnunoteka LIOK
4.1 AMUHBbI. AMMHOKKCNOTLI. benkn 12 https://m.edslc;lo.ru/d69df650
NToro no pasgeny 12
Pa3nen 5. BoicokoMornekynsipHblie coeanHeHus
51 BblcokomonekynsipHble 6 Bbubnunoteka LJOK
coeHEeHNS https://m.edso0.ru/d69df650
WToro no pasgeny 6
OBLWEE KOJIMYECTBO YACOB MO 102

NMPOrPAMME



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

11 KINNACC

KonuyecTBO 4acoB

ANEeKTPOHHbIE

HanmeHoBaHue pasgenoB ndpoBble
Ne n/n uTeM nporpaMMF::l A Beero KoHTponbHble [lpakTnyeckue S)uﬁp(g:foeaTeLbele
paboTbl paboTbl pecypehl
Paspen 1. TeopeTn4yeckme OCHOBblI XMUMUU
CTpoeHue atoma.
[Mepuoanyeckn 3aKoH 1 BuGnmoteka LIOK
1.1 MNepuoaueckas cucrema 9 1 https://m.edsoo.ru/2dd57{24
XUMMYECKNX arniemeHToB [.
N. MenpeneeBa
12 CTpoeHue BellecTBa. 11 1 bubnuoteka LJOK
MHoroobpasune BeLlecTB https://m.edsoo.ru/2dd57f24
bubnnoteka LIOK
1.3 Xumudeckne peakuni 19 3 https://m.edslc;lo.ru/2dd57f24
WToro no pasgeny 39
Paspen 2. HeopraHuyeckasa xumus
bubnnorteka LIOK
2.1 Hemetare 31 1 3 https://m.edsljo.ru/de57f24
Bbubnnorteka LIOK
2.2 MeTanel 23 1 2 https://m.edslcglo.ru/2dd57f24
WToro no pasgeny 54
Pazpgen 3. XuMus U Xn3Hb
31 MeToabl NO3HAHUA B XUMUN. 9 1 Bubnnoteka LJOK
XUMUS N XKNU3Hb https://m.edsoo.ru/2dd57f24
NToro no pasgeny 9
OBLWEE KOJIMYECTBO HACOB 10O 102 5 3
NMPOrPAMME



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




NOYPOYHOE NNAHUPOBAHUE

10 KNNACC
Konun4yecTtBo
yacoB
KoH Oart
Ne Tpo  Mpak a AneKkTpoHHbIe undposBblie
n/- Temaypoka Bc nbH  TMve M3y OGpaS(F;BaTeanbI(i)F:)ecprbl
n er ble CKMe  YeH
o pa6é pabo wusa
oT Thbl
bl

MpeomeT n 3Ha4YeHne opraHN4YecKomn XMMmu,
npeAacTaBrieHMe 0 MHOroobpasmm 1
OopraHn4ecKknx coeanHeHnn

Bubnnoteka LJOK
https://m.edso0.ru/3686e6f5

OneKTPOHHOE CTPOEHME aToMa yrnepoaa
(ocHOBHOE 1 BO3BYXOEHHOE COCTOSHMUS). 1
BaneHTHbIE BO3MOXHOCTM aToma yrnepoga

BubnuoTteka LJOK
https://m.edsoo.ru/Oce6fd4c

XuMunyeckas CBsisb B OopraHn4ecknx

coegmHeHnax. MexaHnambl o6pasoBaHus Bubnnoteka LJOK

KOBaneHTHOM CBA3K, cnocobbl paspbiBa 1 https://m.edso00.ru/8d39f5c8
CBA3en

Teopusi CTpOEHNA OpraHNYeCcKNX coegUHEHUN

A. M. bytnepoBa. KoHTposnbHas paboTta Ne1 1 Bubnnoteka LJOK
«CTapToBasi KOHTpOnbHaga paboTa 3a Kypc 9 https://m.edso00.ru/9e595ch8
Knacca»

Buabl nsomepun: cTpykTypHas, BubrmoTexa LIOK
NPOCTPaHCTBEHHAsA. QNEKTPOHHbIE 3PP EKTDI 1

https://m.edso0.ru/b0e61661

B MOJ1eKyJ1axX OpraHn4YeCcknx coeauHeHnn

MpeactaBneHne o knaccuukaumm m 1 Bubnnoteka LJOK
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cuctemaTmyeckasa HomeHknatypa (IUPAC)
OpraHM4yeCcKnx BELLECTB

https://m.edsoo.ru/c212dd21

Knaccundukaums peakunm B opraHn4ecKom

Bubnnoteka LJOK

! XUMUN https://m.edsoo.ru/ba5706aa
3 Cuctematusaumnsa n obodLeHmne 3HaHum no Bubnnoteka LJOK
Teme https://m.edsoo.ru/87a37cab
AnKaHbl: romonornyeckumn psag, oowas
9 dopmyna, HOMeHKnaTypa n nsomepus, Bubnnoteka LJOK
3I1EKTPOHHOE U NPOCTPaAHCTBEHHOE CTPOEHNe https://m.edso00.ru/25a14636
MOJSEeKyn
10 dunsnyeckne n XMMmnyeckme CBoncTea Bubnnoteka LJOK
ankaHoB https://m.edso00.ru/3137711c
11 HaxoxgeHue ankaHoB B npupoge. CnocooObl Bubnnoteka LJOK
NONy4YeHNa N NPUMEHEHNE ankaHoB https://m.edso0.ru/259b0a5b
LinknoankaHsbl: obuwas dopmyna,
12 HOMeHKNaTypa u nsomepusi, 0COOEHHOCTH BubnuoTteka LJOK
CTPOEHUS U XMMNYECKUX CBONCTB, CMOCOObI https://m.edso00.ru/156730d2
NONYy4YEHNA N NPUMEHEHMNE
PelweHne pacy€THbIX 3a4a4 Ha onpegeneHne
MONEKYISAPHON OOPMYIbl OpraHNYeCcKoro
13 BellecTBa No MaccoBbIM AOS1sIM aTOMOB Bubnuoteka LJOK
3NeMeHTOB, BXOAALWNX B €ro COCTaB. https://m.edsoo.ru/bf84d8eb
Cuctematmsauyus n ob6o0LieHne 3HaHM No
Teme
ArnKeHbl: roMonornyeckumn psg, oowas
dopmyna, HoOMeHKNaTypa, 3NeKTPOHHOoE n Bubnnoteka LJOK
14 _
NPOCTPAHCTBEHHOE CTPOEHNE MOSIEKYI. https://m.edsoo.ru/273b0ale
CTpyKTypHas 1 UNC-TpaHC-U30MeEPUS ankeHoB
15 dunsnyeckne n Xmmm4eckme cBOMCTBa Bubnuoteka LJOK

ankeHos. [paBnno MapkoBH1KoBa

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

16 Cnocobbl Nony4YeHns n NpUMMeHeHNE ankeHoB https://m.edso0.ru/665dc058
[o]
17 !'_Iﬂp(?;x;ﬁaza;lTaiZ:;amNm3:/qneoH;|eeMeero Bubnmoreka LIOK
L https://m.edsoo.ru/0941eed8
CBOWCTB
g | omerre peciETen saies 2 oTpesa Susorera LOK
https://m.edsoo.ru/e9ea9921
BellecTBa
Lo | ey R SoMPOSEH LS, Sutoresa LOK
' https://m.edso0.ru/04298c0a
3NIEKTPOHHOIO CTPOEHMS
20 Xnmmyeckne cBOMCTBaA COMNPSKEHHbBIX JUEHOB Bubnmoreka LIOK
https://m.edsoo0.ru/e561253d
21 Cnocobbl Nony4yeHnsa n npuMeHeHue Bubnnoteka LJOK
ankagmeHos https://m.edso0.ru/1aa81660
AInKVHbI: roMonorm4yeckui psa, odwas
22 dopmyna, HOMEHKNaTypa, 3fIEKTPOHHOE U Bubnnoteka LJOK
NPOCTPaHCTBEHHOE CTPOEHME MOSIEKYIT, https://m.edso00.ru/68b6cc4c
Jom3n4eckmne cBOUCTBa
23 XnuMnyeckne cBOMCTBa anknHoOB Bubnuoreka LIOK
https://m.edso0.ru/23493a93
24 KayecTBeHHble peakLmn Ha TPOMHYIO CBA3b Bubnmorexa LIOK
https://m.edsoo.ru/7blc48da
25 Cnocobbl Nosy4yeHnst U NPUMEHEHNE anknHoOB Bubnmorexa LIOK
https://m.edsoo.ru/a6f9alea
26 PeweHuve 3agay: pac4éTtbl N0 ypaBHEHUIO Bubnuoteka LLOK
XUMUYECKOWN peakunm https://m.edsoo0.ru/5db8e526
27 Cuctematmsauma n ob6o6LeHne 3HaHuM No
Teme
28 ApeHbI: romonorn4yeckum psg, oowas Bubnnoteka LJOK
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dopmyna, HoOMeHKnaTypa. SNeKTPOHHOoE U
NPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYI
6eH3ona n Tonyona, nx uanyeckue
CBOMCTBa

https://m.edsoo.ru/a92a7094

XUMUYECKME CBONCTBA apeHOB: peakuunm

BubnuoTteka LJOK

29 3amMeLLeHunst https://m.edsoo.ru/a44alae4
30 pAGoSAeHAR, OXOToNe TOMOROT0S. GuGnworera LOK
’ https://m.edsoo.ru/a44alae4
OeH3ona
31 OcobeHHOCTM XMMMYECKMX CBONCTB CTUpOa Bubnmoreka LIOK
https://m.edsoo.ru/d5018a54
sy | oo pecAE L e orbrerne Suoorera LOK
https://m.edsoo.ru/53461a2c
BeLLeCcTBa
33 Cnocobbl Nosly4eHnst U NPUMEHEHNE apeHoB Bubnmoreka LIOK
https://m.edsoo.ru/6f717d09
34 [eHeTUYecKkasi CBA3b MeXAY pasfiMyHbIMK
Knaccamm yrneesogopoaos
Pac4yéTtbl N0 ypaBHEHNAM XMMUYECKNX
35 peakuyumin. Cuctematmsaumnsa n obobuweHme
3HaHWM NO TEME
36 MpupogHbin ras. MNonyTHble HePTAHLIE rasbl
37 KaMeHHbIN yronb 1 NpoAayKThl ero Bubnuoteka LLOK
nepepaboTku https://m.edso00.ru/69b3398b
38 HedTb 1 cnocobbl e€ nepepaboTku. Bubnuoteka LJOK
MpMeHeHne NPoayKTOB nepepaboTkn HedhTH https://m.edso0.ru/21f9de78
39 'eHeTUYeckasi CBA3b MeXay pasfinyHbIMK
Knaccamu yrneBogopogoB
40 ["anoreHonpon3BoHbIe YrieBo4opOaos: Bubnuoteka LJOK

SNEKTPOHHOE CTPOEHUE; peakLmm 3ameLLeHUs

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

[lencrteue weno4yen Ha

41 ranoreHnpoun3BoaHble. Bsanmogencteme
AauranoreHankaHoB C MarHMEM U LIMHKOM
42 Cuctematusaumnsa n obodLeHmne 3HaHum no Bubnnoteka LJOK
pasgeny "Yrnesogopoab!" https://m.edso0.ru/20e89f22
43 KoHTponbHasa pabota Ne2 no teme Bubnnoteka LJOK
"Yrnesogopoab!" https://m.edso0.ru/95¢c9e298
lMpenenbHble 0 QHOATOMHbIE CNUPTHI:
romonoruyeckmn psag, obuwas gopmyna, Bubnmoteka LIOK
a4 CTPOEHNE MOnekyn, N3oMEpUA, https://m.edsoo.ru/df04c5cd
HOMeHKNaTypa, Knaccudukauus, gusmnyeckue — '
cBOWUCTBA
45 XuMnyeckne cBONCTBa NpeaenbHbIX Bubnnoteka LJOK
OAHOATOMHbIX CNUPTOB https://m.edsoo.ru/26ee34fe
Cnocobbl Nony4eHnsa n npuMeHeHue Bubnmoreka LIOK
46 https://m.eds00.ru/48410000000
OAHOATOMHbIX CINPTOB 0000
MpocTble agumpbl: HOMEHKNaTypa n
47 n3omepusi, o0cobeHHOCTU PU3NYECKUX N Etlf[lsgllllltr)r:eefjaslc;l(?r}s /c2¢788b2
XUMUYECKNX CBONCTB
MHOroaToMHblEe CNNPTLI: STUITEHITINKOSb U Bubnmoteka LIOK
48 rMULEPUH, UX PU3NYECKME N XUMUYECKNE _
CBONCTBA https://m.edsoo.ru/ee4d84aa
49 Cnocobbl Nony4eHnsa n npuMeHeHue Bubnnoteka LJOK
MHOroaToOMHbIX CINPTOB https://m.edsoo.ru/d12e567d
50 deHon: cTpoeHne Monekynbl, husnyeckme Bubnuoteka LJOK
cBoncTBa. TOKCMYHOCTb doeHona https://m.edsoo0.ru/2ce726f8
51 XumMunyeckme csomnctea eHona Bubnmoreka LIOK

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

52 Cnocobbl nony4yeHnsa n npumeHeHne peHona https://m.edsoo.ru/c77ddf4c
[o]
53 ankiilg::ﬁg:iﬂaﬁ:f;?;asgna% |'|Poe ?ee;; ?CI'IVIprI Bubnmoreka LIOK
" https://m.edsoo.ru/fd0ced09

N peHosbI

54 Cuctematusaumnsa n obobLeHmne aHaHum no BubnuoTteka LJOK
Teme https://m.edso00.ru/1810ch9b
Anbgerngbl U KETOHbI: 3NIEKTPOHHOE

55 CTpOeHnEe KapOOHUNBHOM rpynnbl; Bubnnoteka LJOK
romonoruyeckme pagbl, obwasa dpopmyna, https://m.edsoo.ru/b139beaa
N30MEPUSA N HOMEHKIaTypa

56 Anbgernabl U KETOHbI: (bn3nyeckne CBOMUCTBA; Bubnuoteka LJOK
peakumnn npnucoegnHeHns https://m.edso00.ru/c887425c
Peakunn okncrneHust n kKa4ecTBeHHble bubnuoteka LJOK

57 _
peakunn anb4erngoB U KETOHOB https://m.edsoo.ru/a393baa9

58 Cnocobbl nonyvyeHnsa anbaerngoB U KETOHOB Bubnuoreka LIOK

https://m.edso00.ru/520d1c51

OAQHOOCHOBHbIE NMpeaernbHble KapboHOBbLIE bubnuoteka LJOK

59 _
KUCNOTbI, 0COBEHHOCTU CTPOEHUS UX MOSEKYN https://m.edsoo.ru/fecOb113

60 M3omepuna n HomeHknaTtypa KapboHOBbIX Bubnnoteka LJOK
KNCIOT, nX onsn4eckme CBOMCTBa https://m.edso0.ru/700cc87b

61 XumMnyeckne cBonCTBa npenenbHbIX Bubnnoteka LJOK
OAHOOCHOBHbIX KAPBOHOBBIX KMCNOT https://m.edsoo.ru/40e6e0e9

62 OcoBeHHOCTM CBONCTB MypaBbUHOW KUCMNOTHI. Bubnnoteka LJOK
MHoroobpasune KapOOHOBbIX KUCNOT https://m.edsoo.ru/bb31be71
OcobeHHOCTM CBOMCTB: HenpeaesibHbIX 1

63 apomMaTuyecknx kapboHOBbIX, AMKAPOOHOBLIX, Bubnuoteka LJOK
rMapoKcMKapboHOBbIX KMCHOT. https://m.eds00.ru/83a08773
MpeacraBuTenu BbiCLUMX KAPOOHOBLIX KNCAOT

64 [MoHATME 0 NPOM3BOAHLIX KAPOOHOBLIX KNCNOT Bubnnoteka LJOK
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https://m.edso0.ru/0d162d9d

Cnocobbl Nony4yeHns n NnpuMeHeHne

Bubnnoteka LJOK

65 KapOOHOBLIX KUCNOT https://m.edso0.ru/7c065¢c9d
66 CrnoxHble acpmpbl: rOMONOrMYecKnn pag, Bubnuoteka LLIOK
obLwan opmyrna, M130MepUsa M HoMeHKnaTypa https://m.edsoo.ru/adfffe6d
y Bubnuoteka LLIOK
67 dusnyeckne N xuMmmn4eckme CBoncTea agompos https://m.edsoo.ru/ad6b94b2
PelueHne pacyéTHbIX 3agady: No ypaBHEHUIO
68 XMMUHECKO peakLnm, Ha onpeaeneHme
MOJIEKYNAPHON hOPMYIbl OPraHN4eCcKoro
BeLlecTBa
MpakTnyeckasn pabota Ne 3. PeweHwne
69 SKFZ)I'IepVIMeHTaJ'FI)beIX 3afad no teme Et?s:'l;/(r)r:eefjaslc;lc?rﬁ 148667 1fb
"Kap6oHoBble KMCNoTbl. CroXxHble aupb!” — '
20 >I<V|;2b|: CTPOEeHUE, PUBNYECKME N XUMNYECKME Bubnnoteka LJOK
ceBoucTBa (rmaponms) https://m.edso0.ru/al19c5b98
OcobeHHOCTM CBONCTB XXUPOB, coaepXKaLynx Bubnotexa LIOK
74| SCTATU! HaNpeAGHLX KAPHEX WAGTCT. https://m.edso0./b0331022
Mbina kak COMM BbICLIMX KapbOHOBbIX KACIIOT, BubnoTexa LIOK
2 X MotoLLee AencTame. TloHATVE O https://m.eds00.ru/3c566565
CUHTeTUYeckmx motwwmx cpeacrteax (CMC)
"eHeTnyeckas CBs3b YrneBo4opoaoB U Bubnmoteka LIOK
73 Elga'lsgzﬂconepmammx OPTAHIREEX https://m.eds00.ru/56790c96
74 Pacqéﬂ?l Nno ypaBHEHUAM XUMUYECKUX
peakunin
75 Cuctematusaumnsa n obobLeHmne aHaHum no Bubnnoteka LJOK
Teme https://m.edsoo.ru/f8eaf2eb
76 O6Lwan xapakTrepucTuka yrneesogos u Bubnnoteka LJOK
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Knaccudgukauma yrnesogos (MOHO-, Ou- U
nonucaxapuabl)

https://m.edsoo.ru/7a9693al

MoHocaxapugbl: husmyeckme cBomcTea n

Bubnnoteka LJOK

7 HaxoXxgeHue B npmpoae https://m.edsoo.ru/b4bdda2d

-8 [MpumMeHeHwue rnKo3bl, e€ 3HaYyeHne B Bubnuoteka LIOK
XN3HEeOeAaATenbHOCTM opraHnama https://m.edsoo0.ru/5e61122d
[uncaxapuapbl: caxapo3sa, ManbTo3a U Bubnmotexa LIOK

79 nakTtosa. HaxoxgeHve B npupoae u https://m.edsoo.ru/eb0384e7
npuMeHeHne gucaxapugos — '
Monucaxapuabl: CTPOEHME MaAKPOMOJIEKYIT,

80 dunanyeckmne n xMmmmn4eckne CBONCTBa, Etlﬁ(s:'l//l/(r);eelélaslc;loo rll<J/72aO4508
npumMeHeHne e '

Bubnnoteka LJOK

81 [MoHsATME 06 NCKYCCTBEHHbBIX BONOKHAX https://m.edsoo.ru/6216e766
PeweHune pacyeTHbIX 3a4ay Ha onpeneneHme BubnmoTexa LIOK

82 AONM BbiXo4a NpoaykTa peakumm oT https://m.edsoo.ru/7fde47ef
TEopeTUYECKN BO3MOXKHOIO — '

83 Cucrtemartusaymsa n obobLieHne 3HaHun no bubnuoteka LJOK
pasgeny https://m.edso0.ru/08d4364c
KoHTponbHas pabota Ne3 no teme BuGnmoTea LIOK

84 "Kncnopoacoaepxalume opraHmyeckme https://m.edso0.ru/42c6678e
coeanHeHns" — -
AMUHBI: Knaccuukaumnsa, CTpoeHne Monekyn, BuGnnoTeka LIOK

85 obwas popmyna, nsomepusi, HOMEHknaTypa https://m.edsoo.ru/efa7e6ea
N msn4eckme cBONCTBa — '

86 Xnmumyeckne cBomcTBa anngaTnyeckmx Bubnuoteka LLOK
aMUHOB https://m.edso0.ru/1bc5cf80

87 AHWNWUH: CTPOEHME aHNNNHA, OCOBEHHOCTH Bubnuoteka LLIOK
XUMUYECKNX CBONCTB aHUITMHA https://m.edso0.ru/39cd21f1

88 Cnocobbl Nony4YeHns n NnpuMeHeHne Bubnnoteka LJOK



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

anndaTn4ecknx aMmmHoOB

https://m.edsoo.ru/eal38763

AMVHOKMCNOTLI: HOMEHKNaTypa 1 usomepwus,

Bubnnoteka LJOK

89 dm3ndeckmne ceoncrea. OTaenbHble htps://m.edsoo.ru/d1773e80
npeactaBuTeNn a-aMMHOKUCIIOT
XMn4eckme CBOMCTBa aMMUHOKUCTIOT, UX
BubnuoTteka LJOK
90 ouonornyeckoe 3Ha4YeHMe aMUHOKUCTIOT. )
https://m.edsoo0.ru/77df705a
CuHTE3 1 rmgponuns nentTuaos
91 Benkn kak npupoaHble NonuMepbl; CTPYKTYPbI Bubnnoteka LJOK
oenkos https://m.edso00.ru/429e9899
92 XumMunyeckme ceonctea benkos Bubnuoteka LIOK
https://m.eds00.ru/6237306d
93 coemmmonn. Hykmemmoass kmomors: 600TaB GuGnvotexa LIOK
A - ' ’ https://m.edsoo0.ru/521d1431
CTpoeHune n buonormnyeckasi posib
MpakTnyeckasn pabota Ne 4. PeweHwne
94 aKCnepuMeHTarnbHbIX 3agady no Teme BubnuoTteka LJOK
"A3oTcogepxalime opraHmyeckue https://m.edsoo0.ru/8e3c02d1
coeanHeHmns"
[o]
05 | ShomopAMGH AN 330 10 TOME GuGnmorera LIOK
" P A - https://m.edsoo.ru/bde3fdfé
PacnosHaBaHMe opraHn4ecknx coeguHeHumn
O606LeHne no Teme "AsoTcoagepxaliue Bubnuoteka LLOK
96 " -
OopraHnyeckne coeguHeHus https://m.edsoo.ru/ce561bc7
OCHOBHbIE MOHATUA XUMUU
BbICOKOMONEKYNAPHbLIX COeANHEHUI U Bubnuoteka LLOK
97 .
MeToAbl X CUHTE3a —NonnuMepusaums n https://m.edsoo.ru/7aa63ebd
NonnKoHOEeHcaUns
Mnactmacckl. YTunusaumsa n nepepaboTka
98 nnactuka. KoHtponbHas pabota Ne4 Bubmmorexa LIOK

«MToroBas KoHTponbHasa paboTa 3a kypc 10

https://m.edso00.ru/82242e0f
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Kitfacca»

OracToMepsbl: HaTyparnbHbI CUHTETUYECKHNE

Bubnnoteka LJOK

99 Kaydykun. Pe3nHa 1 https://m.edso0.ru/246103ec
100 | cumennicann, Tommen oo | 1 GuBmoTera LIOK
' https://m.edso0.ru/5963a601
Ha3HaYeHUs
101 | ShomeprGH TR 32024 T TN ] GuGnvoTexa LOK
" " https://m.edsoo.ru/3aebd77a
Pacno3HaBaHme nnacTtmacc U BONOKOH
102 | marspans o roms "umoromanemmanane | 1 GuGnmoTera LIOK
" https://m.edsoo.ru/6a22b1e8
coeuHeHus
OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME = 10

2
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11 KINNACC

KonuyecTBO 4YacoB

Ne Koutp Mpak ata ONeKTPOHHbIe
n/ Tema ypoka Bce ©O7bH  THYe L avuenn ungposeie
n ro ble Ckue obpasoBaTenbHble
pabor pabo pecypchbl
bl Thbl
Atom. CocTaB aTOMHbIX 94ep. XMMUYECKUN Bubnmoreka LIOK
1 ' ' 1 https://m.edso0.ru/59¢112
anemeHT. N3oTonbl ce
5 CTpoeHmne aneKTpoHHbIX 06onoYek 1 Bbubnunoteka LJOK
aTOMOB, KBAHTOBbLIE YMCna https://m.edsoo.ru/b4d9fffa
Knaccudumkaums XMMmyeckux a51eMeHTOoB Bubnuoreka LIOK
3 1 https://m.edso0.ru/61294af
(s-, p-, d-, f-anemeHThl) 9
4 PacnpeneneHne anekTpoHOB N0 aTOMHbIM 1 bubnuoteka LJOK
opbutanam https://m.edsoo.ru/f5f750fe
OIEeKTPOHHbIE KOHUrypaumm atoMmoB
9/IEMEHTOB B OCHOBHOM 1 BO36YXOEHHOM Bubnnoteka LJOK
5 coctosiHun. KoHTponbHasa pabdota Ne1 1 1 https://m.edso00.ru/8149e8
«BxogHasga koHTponbHas pabota 3a kypc 10 46
Knacca»
ONEKTPOHHbIE KOHUrypauum noHoB Bubnuoreka LIOK
6 35 ' 1 https://m.edsoo.ru/a0764b
NeKTpooTpMUAaTENbHOCTD Y
e o Sutncresa LOK
7 Lo 1 https://m.edso00.ru/16957¢

MeHgeneesa, CBA3b C COBPEMEHHON
Teopuen CTpOEeHMS aTOMOB

01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKMX IITIEMEHTOB N 06pasyemMblx

Bubnuoteka LJOK

pacTBOpOB

8 https://m.edso0.ru/f846892
MMM NPOCTBIX N CIIOXHbIX BELLECTB MO =
rpynnam v nepuogam -
CucrtemaTtumsaums n ob6o0LleHne 3HaHum no Bubnunoreka LIOK

9 https://m.edsoo.ru/8fad294
Teme 5
B o™ Susruorera LOK

10 ' https://m.edso0.ru/5a8072
BO,D,OpOﬂ,H?FI cBA3b. MexmornekynapHble af
B3anMOOencTBus =
BaneHTHOCTb 1 BaneHTHbIE€ BO3MOXHOCTU Bbubnunoteka LJOK

11 aTtomoB. CBA3b 3NEKTPOHHOM CTPYKTYpbI https://m.edsoo.ru/3d2ca0l
MOSEKYN C UX reOMeTPUYECKNM CTPOEHNEM 93
[MpencraBneHnst 0 KOMMNITEKCHbIX Bubnmoreka LIOK

12 _ https://m.edsoo.ru/8c66bl
COeANHEHNAX: COCTaB N HOMEHKaTypa 23
omoneKyApHOrS OrposrAn. T GuSMoTera LIOK

13 ' y https://m.edsoo0.ru/e16763
KpUCTannmyeckmx peLeTok u CBOMCTBa 5
BELLECTB =
[MoHATME O ANCNEPCHbIX CUCTEMAX Bubnmoreka LIOK

14 ' https://m.edsoo.ru/da2c70
[MpencraBneHne 0 KONNongHbIX pacTBopax o
NCTUHHBbIE pacTBOpLI: HACbILLEHHbIE U Bubnnoteka LJOK

15 HeHacblLLEeHHblEe, paCTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8
Kpuctannorngparbl d
Cnocobbl BblpaXXeHUs1 KOHLLEeHTpauum Bubnmorexa LIOK

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

3a



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a

PeweHne 3agay ¢ ncnonb3oBaHMEM

Bubnnoteka LLJOK

17 NOHATMI "MaccoBas 4ONsS PacTBOPEHHOIO https://m.edsoo0.ru/785e0a
BewlecTBa", "MonspHasa KoHueHTpauyus" b4
Knaccudumkauma n HomeHknartypa Bubnmoreka LIOK
18 https://m.edsoo.ru/bf9e108
HeopraHM4YeCcKux BeLLecTB d
Cuctematumsaumus n obo0LeHne 3HaHU No Bubnmoreka LIOK
19 https://m.edsoo.ru/8d2c6a
Teme
3a
KoHTponbHasa pabotaNe2 no tTemam
e ehacAecu eros Susruorera LOK
20 " https://m.edsoo.ru/70a60a
anemenToB [1. . Menpeneesa", ad
"CTtpoeHue BelwecTtBa. MHoroobpasune -
BeLyecTB"
Knaccudumkauma XmmMmyeckmx peakumm B
HeopraHM4yeCcKom N opraHN4YeCKon XMMnN. Bubnunoteka LJOK
21 3aKOH CoXpaHEeHUss Macchbl BELLECTB; 3aKOH https://m.edso0.ru/6335cd
COXpaHeHUs 1 nNpeBpaLLeHnst SIHEPrnmn npu d2
XUMUNYECKUX peakumsix
Tennosble 3pPEKTbI XUMNYECKNX Bubnmoreka LIOK
22 o https://m.edsoo0.ru/d1db86
peakunn. TepMmoxmmmyeckme ypaBHeHUs da
BbluncrneHuns no ypaBHEHUAM XUMUYECKNX Bubnuoreka LIOK
23 . https://m.edso0.ru/87b139
peakunn 1 TePMOXUMUYECKUM YPaBHEHUAM 54
CKOpOCTb XMMUYECKOW peakumun, ee
24 3aBMCMMOCTb OT PasfnNyHbIX PaKkTOpPOB.
Katanus n katanusaTopbl
25 [[OMOreHHbIe U reTepPOreHHble peakumm



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

MpakTtnyeckasn padota Ne 1 no Teme

Bubnnoteka LLJOK

26 "BnusiHne pasnuyHbix akTopoB Ha https://m.edsoo.ru/lfacald
CKOPOCTb XMMWNYEeCKon peakumn" 1
ObpaTtnumble 1 HeobpaTuMble peakumn Bubnmoreka LIOK

27 ' https://m.edso0.ru/30952f9
XuMunyeckoe paBHoBecCKHe b
MpakTuyeckasa pabota Ne 2 no Teme Bubnuoteka LUOK

28 "BrnngaHune pasnunyHbiX oakTopoB Ha https://m.edsoo0.ru/3bf34el
NosIoXKeHNe XMMNYecKoro paBHosecus" 7
QneKTponuTruyeckas guccoumnaums. bubnuoteka LJOK

29 CunbHble 1 cnabble aNeKTPONUTLI. https://m.edsoo.ru/5f766bd
CreneHb gmnccoumaumm f
MoHHOoe npounsseaeHune Boabl. Cpena Bbubnunoteka LJOK

30 BOHbIX pacTBOpOB. BooopoaHbIN https://m.edsoo0.ru/3966ca
nokasatenb (pH) pactBopa 89
M'mpponus conen. Peakuun, npotekatoLime Bubnuoreka LIOK

31 ' ’ https://m.edsoo0.ru/09d5a9
B pacTBOpax aNeKTPOSIMTOB bd
MpakTnyeckasn pabota Ne 3 no Teme bubnuoteka LJOK

32 "XuMunyeckme peakumm B pactBopax https://m.edsoo.ru/2e3dae
anekTponuTos" b0
OkucnuTenbHO-BOCCTAaHOBUTESbHbIE Bubnuoteka LLOK

33 peakuuu. BaxHenwmne okmcnutenu u https://m.edso0.ru/562260
BOCCTaHOBUTENM 60
MeTop 9N1eKTPOHHOIO (9NEeKTOHHO-UOHHOIO) Bubnuoreka LIOK

34 https://m.edsoo0.ru/fb69138
GanaHca -
ONEeKTPONn3 pacTBOPOB U pacnsiaBoB Bubnmoreka LIOK

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

BellecTB

2



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2

Bubnnoteka LLJOK

36 PelweHne 3agay pasnnyHbiX TUNOB https://m.edsoo.ru/5a859d
16
Bubnuoteka LJOK
37 PelweHne 3agay pasnnyHbiX TUNOB https://m.edsoo.ru/5afa265
d
CuctemaTtumsaumnsa n o6o6LeHmne 3HaHum no Bubnuoreka LIOK
38 " " https://m.edsoo.ru/c16leb
Teme "XumMmnyeckune peakumm a5
" CuctemaTtmsaumusa n obodLeHne aHaHum Bubnmoreka LIOK
39 " " https://m.edsoo.ru/a8a0a9
no Teme "XuMmn4eckume peakumnm 30
[NonoxeHne HemeTannos B
[Mepunogmyeckon cncteme XMMm4eCcKmnx Bubnunoteka LJOK
40 anemenToB [1. 1. MenpgeneeBa un https://m.edsoo.ru/8ca2dca
OCOOEHHOCTM CTPOEHUSI X aTOMOB. d
dun3nyeckmne CBOMCTBa HEMETAnNNOB
Annotponus HemeTannos (Ha npumepe Bubnmoteka LIOK
41 https://m.edsoo.ru/ef92c91
Kncnopoga, cepsbl, bocdopa n yrnepoaa) c
Bopopopa: nonyyeHue, pusnyeckme n Bubnmoreka LIOK
42 ' - ’ https://m.edsoo.ru/0aa8f61
Xnmmyeckne ceonctea. maopuabl 3
["anoreHbl: HAXOXAeHWe B Npupoae, Bubnunoteka LJOK
43 cnocoObl nonyyeHus, pusndeckme n https://m.edsoo.ru/4e2237
XUMUYECKNE CBONCTBA 95
["anoreHoBogopoabl. BaxHenwmne Bubnuoteka LJOK
44 Kncnopoacoaepxallume coeauHeHus https://m.edso0.ru/6b3255
ranoreHoB e6
45 JTaGopaTopHble 1 NPOMBbILLIIEHHbIE Bubnuoteka LJOK



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

cnocoObl NONy4YEeHNSA ranoreHos.
[MpMmeHeHne ranoreHoB 1 X coeauHeHumn

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

MpakTnyeckasn pabdota Ne 4. PelueHne

Bubnnoteka LJOK

46 3KCrnepuMeHTanbHbIX 3agad no Teme https://m.edsoo.ru/8b26fec
""anorexbl" d
e s Suomorera LIOK

47 . ’ https://m.edsoo.ru/c8abc36
dursnyeckne n Xumm4eckne CBONCTBA. a
O30H. NpuMeHeHne kMcnopoaa n 030Ha =

bubnuoteka LJOK
48 Okecunabl n nepokcmapl https://m.edso0.ru/5¢8816
ao
Bbubnunoteka LJOK
49 PelwweHne 3agay pasnnyHbiX TUNOB https://m.edsoo0.ru/2b6d8b
4b
Cepa: HaxoxaeHune B npupoae, cnocobsbl Bubnnoteka LJOK
50 nonyvyeHns, pusmyeckne n xXmmmyeckmne https://m.edsoo.ru/46afael
CBOMCTBa 6
bubnuoteka LJOK
51 Ceposogopog, cynbduabl https://m.edso0.ru/7¢c8759
99
Kucnopoacogepxaume coeanHeHns cepbl Bubnnoreka LIOK

52 . o ' https://m.edsoo.ru/8cfa254
OcobeHHOCTM CBOMNCTB CEPHOWM KMCMNOTbI 3
MpakTnyeckasn pabota Ne 5. PelueHune Bubnnoteka LJOK

53 aKcrnepuMeHTanbHbIX 3agad no teme "Cepa https://m.edsoo.ru/Oafb05e
n eé coegnHeHnsa" 4
A30T: HaxoXXaeHue B npupoae, cnocobbl Bubnnoteka LLJOK

54 nonyvyeHns, pusmyeckne n xXmmmyeckmne https://m.edsoo.ru/badd22

ceBoucTBa. AMMMak, HUTpUabl

55



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255

Kucnopoacogepxawme coeanHeHns

Bubnnoteka LLJOK

55 asota. OcobeHHOCTN CBONCTB a30THOM https://m.edsoo.ru/e2965af
KMCNOTbl e
[MpuMmeHeHne a3oTa 1 ero coeJUHeHUN Bubnmoreka LIOK
56 P A ' https:/m.eds00.ru/129f505
A30THble yoobpeHus 9
Cosb0u Moyt A eoe 1 Gu6nvorera LIOK
57 yHeHnA, https://m.edso0.ru/9a6b43
XuMunyeckune csonctea. Pocdpumabl n
ec
docdhuH =
Bbubnunoteka LJOK
58 Okcnael hocdpopa, cboccpo;v)couepx(amme https://m.edsoo.ru/c7a2d4
kncnotbl. Conn pocdopHON KMCNOTbI 29
MpumeHeHne docdopa n ero coeanHEHNN Bubnuoreka LIOK
59 ' https://m.edsoo0.ru/a21807
docdopHble yaobpeHus 0a
MpakTnyeckasn pabota Ne 6. PewweHune bubnuoteka LJOK
60 aKcrnepuMeHTanbHbIX 3agad no teme "AsoT https://m.edsoo.ru/8175ac
n goocdop n nx coeguHeHns" 3f
Yrnepoa: HaxoxaeHue B npupoae, bubnuoteka LJOK
61 annoTpornHble Mogudukaunmn; punsnyeckue https://m.edsoo.ru/1eb19f9
N XMMUYeCcKne CBONCTBa, NPUMEHEHNE e
Okeng yrnepoga(ll), okemg yrnepoga(lVv) Bubnmoreka LIOK
62 T ’ https://m.edsoo.ru/dba58a
YyrofibHasi KucnoTa n eé conu of
Bubnnoteka LJOK
63 PeweHne 3agay pasnnyHbiX TUNOB https://m.edso00.ru/6029b6
09
64 KpeMHuin: HaxoxgeHne B npupoae, Bubnuoteka LJOK

cnocobbl noJiy4veHus, donsunyeckme un

https://m.edso0.ru/143558



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

XMMUYECKne cBoncTBa

ab

Oxkeung kpemHuA(lV), KpeMHueBas KMCNoTa,

a6nm0TeKa LOK

65 https://m.edso00.ru/3170e7
cUnuKaTbl bl
Bubnnoteka LJOK
- https://m.edso00.ru/393cdac
66 MpuMeHeHne KpeMHNSA U ero CoeanNHEHNN. 0
CTekro, ero nosiydeHue, Buabl ctekna https://m.edsoo.ru/5823cef
b
bubnuoteka LJOK
67 PelweHne 3agay pasnnyHbiX TUNOB https://m.edso0.ru/b624f80
1
CuctemaTtumsauusa n obobLieHmne 3HaHum no Bubnuoreka LIOK
68 . " https://m.edsoo.ru/6e864d
Teme "Hemetannsbl b5
Bubnnoteka LJOK
69 K OHTpO”bHa;.', paboraNe3 no Teme https://m.edso0.ru/d0484c
HemeTtannsbl 76
AHanuna pesynbTaToB KOHTPOSIbHOWN Bubnuoteka LIOK
70 https://m.edso0.ru/2b7e95
paboTbl, KOppeKLUUs owmnboK 10
s oo Susruorera LOK
71 ’ https://m.edso00.ru/9839c1
OcobeHHOCTM CTPOEHUS AMNEKTPOHHbIX 6
obornoyek aToMoB MeTannos -
O6wune dursnyeckne cBONCTBaA MeTanNnNoB Bubnmoreka LIOK
72 L ) https://m.edsoo.ru/51dac9
[MpMeHeHne meTannoB B ObITy N TEXHMKE 43
73 Cnnasbl meTannoB. Koppo3ana metannos Bubnuoreka LIOK

https://m.edsoo0.ru/42b872



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

e3

a6nm0TeKa LOK

74 PeweHuve 3agay pasnnyHbiX TUMNOB https://m.edsoo.ru/e3de37
b6

ONEKTPOXUMUYECKNIN PS HANPSXKEHNI Bubnnoteka LJOK

75 meTannos. O6wumne cnocobbl NONy4YeHns https://m.edsoo0.ru/94eb37

y

MeTannoB 7a
O6wasn xapakrepuctnka metannos |A-
rpynnel lNeprnognyeckon cnctemol Bubnmoteka LIOK
XUMUYECKNX 3NTIEMEHTOB. HaTtpu 1 kanuu:

76 P https://m.edsoo.ru/el2c26
nonyvyeHne, uanyeckne n XmuMmm4eckune b3
CBOWCTBA, NPMMEHEHME NPOCTbIX BELLECTB -
N NX coeanHEeHnn
O6wasn xapakrepuctunka metannos lIA-
rpynnel [Nepnognyeckon cuctemMbl Bubnmoteka LIOK
XUMUYECKnx anemeHToB. MarHuim n )

77 . https://m.edsoo.ru/7c3e49c
Kanbuuin: nony4vyeHmne, guanyeckme un 0
XUMUNYECKNE CBONCTBA, MPUMEHEHNE =
NPOCTbIX BELECTB U NX COeAUHEHU
YKécTkocTb BOAbl 1 crnocobbl eé Bubnuoreka LIOK

78 https://m.edsoo.ru/c74bfae
yCTpaHeHuns 9
AntoMUHUIA: nonyyveHne, pusmnyeckmne un Bubnmorexa LIOK

79 j Y ’ https://m.edsoo.ru/0e79b2
XUMUYECKne CBOUCTBA, MPUMEHEHNE 66
AmM@oOTepHble CBOMCTBa okcuaa u BuGnnoTeka LIOK
rmapokcmaa antoMUHKUS,

80 AP A https://m.edsoo.ru/5d12d3
rMOPOKCOKOMMIIEKCHI antOMUHUA, UX 18
npUMeHeHne =

81 PelweHne 3agay pasnnyHbiX TUNOB



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
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MpakTnyeckasn pabota Ne 7. PelueHne

Bubnnoteka LLJOK

82 3KCrnepuMeHTanbHbIX 3agad no Teme https://m.edsoo.ru/27a4af4
"MeTannsl rnasHbIxX nogrpynn” 3
oBoan noarpym (rbyr) GuGnwotexa LOK
83 M N https://m.edso0.ru/610d74
€pnoanNyeckon CUCTEMbI XMMUYECKUX 31
3fIEMEHTOB =
dunsnyeckne n Xumn4eckme CBOMCTBa Bubnmoreka LIOK
84 y https://m.edsoo.ru/9911bef
XpoMa 1 ero CoeanHeHnn, nx NPUMMeHeHne 3
BaxHenwmne coegmHeHns mapraHua. Bbubnunoteka LJOK
85 [MepmaHraHaTt Kanus, ero oKUCInTerbHble https://m.edso00.ru/039d69
CBOMWCTBA c8
dunsnyeckne n XMMnM4eckne CBOMCTBa Bubnunoteka LJOK
86 Xenesa u ero coeanHeHun. MNMonyyeHve u https://m.edsoo0.ru/1b7f874
NpUMEHeHne CNNaBoB Xenesa 1
dunsnyeckne n xuMmn4eckme CBOMCTea meamn Bubnmoreka LIOK
87 . . https://m.edso0.ru/2bc0f95
N eé coeanHEHUN, UX NPUMEHEHMNE )
dusnyeckne n XumMmn4eckne CBOMCTBa Bubnnoteka LJOK
88 LMHKa U ero coenHeHnin, ux npuMeHeHune. https://m.edsoo.ru/bl1f2bea
(MOPOKCOKOMNMMEKCHI LMHKa 1
MpakTnyeckasn pabota Ne 8. PelueHune Bubnnoteka LJOK
89 aKcnepuMeHTarbHbIX 3agay No Teme https://m.edsoo.ru/a6e352
"MeTansbl No6oYHbIX nogrpynn” ea
Bubnnoteka LJOK
90 PeweHne 3agay pasnnyHbiX TUNOB https://m.edsoo.ru/a8b83d
83
91 O606LeHne n cuctemaTusayms Bubnuoteka LJOK

M3y4eHHOro martepuaria no Teme

https://m.edsoo.ru/e91fe97
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"MeTtannb!"

S

KoHTponbHasa pabotaNe4 no teme

Ew6nm0TeKa LOK

92 " " https://m.edsoo.ru/83f63ea
MeTannbl 3

93 AHanus pesynbTaToB KOHTPOJIbHOM Bubnunoteka LIOK
paboTbl, KOppeKLMa ownboK https://m.edsoo.ru/9ebff2fd
Ponb xumnn B obecneveHnn ycTtonymeoro Bubnuorteka LLOK

94 pa3BuUTUA YenoBedecTBa. [loHATHE O https://m.edso0.ru/080felf
Hay4HbIX MeTO4ax UCCrneaoBaHns BeLWeCTB 0
BRp Gusruorers LOK

95 M ' https://m.edsoo.ru/2e45a4

POMbILLNEHHbIE cnocobbl nony4vyeHns Af

BaXKHEWNLLMX BELLECTB -
Xnmunyeckoe 3arpsisHeHne okpyxaroLiemn Bubnmoreka LIOK

96 https://m.edso00.ru/9f11bf5
cpeabl U ero nocneacTeng 1
Mexapcroentins opeacrsa, KoHtponsHan GuSnmotexa LOK

97 ' https://m.edsoo0.ru/a65527
paboTta Ne5 «MToroBasi KOHTpoOnbHadA 21
paboTa 3a Kypc 11 knacca» ==
Xumus nuwn. Ponb xumumn B obecneyeHmm Bubnuoreka LIOK

98 N https://m.edsoo.ru/1f7b5bd
nuwieson 6e3onacHoOCTU 5
KocmeTuyeckune n napromMmepHbie Bubnuoreka LIOK

99 https://m.edsoo.ru/da42d5
cpeactea. bbiTtoBag xmmus 29
Xumus B cTpouTenscTee. BaxHenwmne Bubnunoteka LIOK

100 cTpouTenbHble N KOHCTPYKLMOHHbIE https://m.edso0.ru/61e690
mMaTtepuanbl 03

101  Xumus B CENbCKOM XO3SNCTBE. Bubnnoteka LLJOK
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OpraHunyeckme n MuHeparsbHble
ynoopeHus

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

102

CuctemaTtumsaumsa n ooobLeHmne 3HaHum no
Teme

OBLLEE KOJIMYECTBO YACOB MO
NMPOrPAMME

102

EVI6J'II/IOTeKa LOK
https://m.edsoo.ru/db979c
70
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NMPOBEPAEMBIE HA EI3 NO XMW TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMSAA OCHOBHOW OEPA3OBATEJIbHOW NMPOrPAMMbI
CPEOHEIO OBLLEITo0 ObPA30OBAHUA

Kon
npoBepsiemMoro
TpeboBaHuA

1

1.1

NMpoBepsiemble Tpeb60OBaHUA K NpeaMeTHbIM
pe3ynbTaram 0CBOEHUS OCHOBHOM obpa3oBaTenbHOMN
nporpamMmmbl cpeaHero oouwero oopasoBaHus

BnageHne cucteMom XUMWUYECKUMX 3HAHUK, KOTopasd
BKINIOYaeT:

OCHOBoOMosarawlmMe MoHATUS  (XMMUYECKU  3NEMEHT,
aToOM, U30TOMbI, NEeKTPOHHas obonoyka atoma, s-, p-, d-
SNEKTPOHHble  opbuTanM  aToOMOB, OCHOBHOE U
BO3OY)XOEHHOE COCTOsIHMEe aToma, WOH, MOIeKyna,

BaNEHTHOCTb, 3NEKTPOOTPMLATENBHOCTD, cTeneHb
OKUCMEHNS, XMMMU4Yeckasi cBA3b (O- U TT-CBA3b, KpaTHble
CBs3N), rmbpmngmnsaumns aTOMHBbIX opbutanen,

KpucTannuyeckas peliéTka, Mofb, MonsipHas Macca,
MONSIPHbIA 00BEM, MONSIpHas KOHLEHTpauus, pacTBOpbI
(MCTUHHbIE, AWCMNEpPCHblE CUCTEMbI), KpucTannoruapaThbl,
yrnepoaHbli ckeneT, PyHKUMOHanbHasa rpynna, pagukan,

n3omepel, CTPYKTYpHas dopmyna, n3omepus
(cTpykTypHasi, reomeTpuyeckasi (LMc-, TpaHcU3oMepwusl),
rOMONOrMYeckuin  psig,  FrOMOMorK,  YrNeBOAOPOAbI,
KMcrnopoa- 7 asoTcoaepxalume coeanHeHus,

Guonornyeckn akTMBHble BellecTBa (YrneBodbl, XMpbl,
Genku), MOHOMEp, MonMMep, CTPYKTYPHOE  3BEHO,
BbICOKOMOJTEKYSAPHbIE COEAUHEHNSA, KPEKUHT, PUCPOPMUHT,
TUNbI XUMUYECKMX peakumi (okucnuTenbsHo-
BOCCTAHOBUTESbHbIE, 3K30- N SHAOTEPMUYECKME, peaKkLmnm
MOHHOro oBbmeHa, romMo- M reTeporeHHble, obpaTumble U
HeoOpaTUMbIE), pacTBOpP, ANEKTPONUTLI, HESNEKTPONNTLI,
aNeKkTponuTMyecKas anccoumnaums, cTeneHb
anccounaumm, OKUCNUTENb, BOCCTAHOBUTESb, SNEKTPONN3,
CKOPOCTb XMMUYECKON peakLmm, XMMMYeckoe paBHOBECKE)

1.2

TEOPUN W  3aKOHbl (TEOPUS XMMUYECKOro CTpPOEHUs
opraHndeckux Bewects A.M. bytneposa, Teopus
aneKkTponnTuyeckon amccounaumm, lNepmnognyeckmin 3akoH
.. Menpeneesa, 3aKOH COXpaHeHud Macchl),
3aKOHOMEPHOCTH, CUMBOJTINYECKN A3bIK XUMUN,
MWPOBO33pPEHYECKNEe 3HaHWA, nexawme B  OCHOBe
NOHUMAHMUA MPUYUHHOCTM W CUCTEMHOCTU XUMUYECKUX
SIBNEHNN, COBPEMEHHble nMpeacTaBfeHnss O CTPOEeHUU
BellecTBa Ha aTOMHOM, MOJIEKYIISIPHOM n
HaAMOMEKYSIAPHOM YPOBHSAX

1.3

npeacrtaBiieHnda O MexaHu3Max XUMMUYECKUX peaKHMIZ,
TepMognHaMnN4eCKNX N KUHETUYECKMX 3aKOHOMEPHOCTAX




nX npotekaHmnsa, 0 XMmMM4eCKoOM paBHOBECUN, OUNCNEPCHbIX
cnucrtemMmax

1.4

dakTonornyeckme cBedeHUss O CBOWCTBax, COCTaBe,
nonyyeHnn un 6Ge3onacHOM MWCMONb30BaHUM BaXXHEMLINX
HEOpraHMYeckMx W OpraHMYeckux BeLlecTB B ObITy W
NpaKkTUYEeCcKon NeATeNnbHOCTM YernoBeka

1.5

obLime HayvHble NPUHUUMNBI XMMUYECKOro NPOM3BOACTBA
(Ha npuvmepe npousBOACTBa CEPHOW KUCMOTbI, amMuaka,
MeTaHona, nepepaboTkn HepTH)

CdopmMmpoBaHHOCTb YMEHUIN BbIABIIATD:

2.1

2.2

XapaKTepHble MNpU3HAKM W B3aMMOCBA3b  U3YYEHHbIX
MOHATUI, MNPUMEHSATb COOTBETCTBYIOLUME MOHATMS MpU
OMMCaHMN CTPOEHMSI U CBOWCTB HEOPraHWYeckux W
OpraHNM4YecKkuX BELLECTB M UX NPeBpaLLeHNi

B3aMMOCBSI3b  XMMMWUYECKMX 3HAHUA C TMOHATUSAMU W
npeacraBneHnaMn  Apyrux npegmeToB ana  Gonee
OCO3HAHHOrO MOHMMaHUA U  OOBbACHEHUS  CYLLHOCTU
MaTepuarnbHOro eguHcTBa Mmpa

3.1

3.2

ChopMMPOBAHHOCTb YMEHUS UCMOMb30BaTh:

HanMeHoBaHUS XNMUYECKNX coeguHeHnn
MeXOyHapo4HOro cok3a TeopeTUYeCcKoM W MpUKNagHoun
XUMUU N TpUBUarbHble Ha3BaHUS BELLECTB, OTHOCALLNXCS
K M3YYEeHHbIM Krlaccam OpraHu4eckmx U HeopraHm4ecKux
coeVHEeHNn

XUMUYECKYID CUMBOSIMKY [N CcOCTaBneHus opmyn
HeopraHN4YeCKNX BELLECTB, MOSEKYNAPHbIX U CTPYKTYPHbIX
(pa3BEpHYTbIX, COKpaWEHHbIX W CKeneTHbIX) dopMmyn
OpraHM4yecKux BeLLECTB

4.1

ChopMUPOBAHHOCTb YMEHUS KnaccudumumpoBaTb:

HeopraHn4eckne BelleCcTBa, CaMOCTOATESIbHO BbI6VIpaTb
OCHOBaHMA W KpUTEPpUU AO51A KJ'IaCCI/ICbI/IKaLI,I/II/I n3y4yaeMbixX
XUMNYECKUX OOBEKTOB

4.2

4.3

OpraHu4yeckMe BeLlecTBa, CaMOCTOATENbHO BblOMpaTb
OCHOBaHUS M KpuTepun Onsi Knaccudpukaumm maydaembix
XMMUYECKUX OO BEKTOB

MO pPasfuyHbIM NpU3Hakam (YMCIly U COCTaBy pearmpyroLmx
BELeCTB, TennoBoMy 3ddeKkTy peakunn, WU3MEHEHUIo
CTEMNEHEN OKUCNEHUSI 3NIEMEHTOB, 0DPaTUMOCTUN peakuumu,
y4yacTuIo kaTanusatopa)

CdopmmpoBaHHOCTb yMeHUs XapakTtepusoBaTb
3MIeKTPOHHOE  CTpOeHMe aToMoB (B OCHOBHOM WU
BO3OY)XOEHHOM  COCTOSAHUM) W MOHOB  XUMWYECKMUX
anemeHtoB 1 — 4 nepuogoB [lepnogmnyeckon CUCTEMBbI
O.N. MeHoeneeBa ©n uX BaneHTHble BO3MOXHOCTH,




MCcnonb3ys MNOHATUSA S-, p-, d-3NMEeKTPOHHble opbuTtanuy,
SHEpPreTUyYecKMe YpoBHM

7.1

CdopMnpoBaHHOCTb YMEHNSA OOBACHATL 3aKOHOMEPHOCTH
M3MEHEHNS  CBOWMCTB  XMMWYECKUX  ONIEMEHTOB W
obpasyembiXx MU COeANHEHUI MO Nepuogam 1 rpynnam

CchopMMPOBAHHOCTL YMEHUSI COCTaBMsATb  YpaBHEHUS
XUMUYECKMX peakLUin N pacKkpblBaTb UX CYLLIHOCTb:

OKUCNUTENBbHO-BOCCTAHOBUTESbHbIX peakuum
NOCPEeACTBOM COCTaBNEHUSI 3NEKTPOHHOro GanaHca 3Tux
peakunn

7.2

7.3

YPaBHEHUS peakuuMi pasnuyHbIX TWUMOB; MOJSIHbIE WU
COKpaLEHHblE YpPaBHEHUA peakuuMi WOHHOro obmeHa,
YyUMTbIBaAsA YCMOBUSA, NMPU KOTOPbIX 3TW peakumm ugyT Oo
KOHL,a

peakuuin rmgponunaa, peakuunm komnrekcoobpasoBaHus (Ha
npMMepe rmgpoKCOKOMMNIIEKCOB LIMHKA U aniOMUHUSA)

CdopMUpOBaHHOCTb YMEHWSI NOATBEPXKAATb:

8.1

Ha KOHKPETHbIX MpuMMepax XapakTep 3aBMCUMOCTU
peakUMOHHOM CNOCOBHOCTN OPraHNYeCcKNX COeANHEHNN OT
KPaTHOCTU M TuMNa KOBaNEHTHOW CBA3M (O- U TT-CBSA3W),
B3aMMHOI0 BfAWAHUA aTOMOB M rpynn aToMOB B
MONekyrnax, a Takke OT ocobeHHocTen peanusaumm
pa3nnyHbIX MEXaHM3MOB NPOTEKAHUSA peaKL i

8.2

XapakTepHble XUMmn4yeckune CBOMCTBaA BeLLEeCTB
COOTBETCTBYIOLNMM  IKCMEPUMEHTAMN N 3aNUCAMM
YpPaBHEHUN XMMUYECKUX peaKLnm

ChopMnpoBaHHOCTL YMEHUS XapaKTepu3oBaTb COCTaB U
BaXXHEWLWIMe CBOMCTBaA BeLLECTB, nNpuHagnexawmux K
onpefenéHHbiM  Krnaccam U rpynnaMm  CoeauHEeHUN
(NMpocTble  BewecTBa, OKCUAObl, MOPOKCUAbLI,  CONW;
yrneBogopodbl, Mpoctble 3dupbl, CONpTbl, QEHOSbI,
anbgernabl, KeTOHbl, KapOOHOBblE KUCMOTbI, CIOXHblEe
adupsbl, XNpbl, yrnesonbl, aMUHbl, aMUHOKUCIOTbI, 6eKK)

10

COopMUPOBAHHOCTb YMEHMSI NPOBOAUTL pacyéTbl Mo
XMMUYECKMM popMynam U YypaBHEHUSIM  XMMMUYECKMX
peakuuii ¢ Ucnonb3oBaHneM OU3NHECKUX BENTUYMH:

10.1

maccbl (06béma, KonuyecTBa BellecTBa) MpoaykTa
peakunn, ecnn ogHO U3 UCXOOHbIX BeLwecTB AaHO B BuAe
pacTtBopa C onpenenéHHoun MacCcoBOM aonen
pacTBOPEHHOrO BewecTBa UnM aHo B U30bITke (MMeeT
npuMmecm)

10.2

mMaccoBon wunu OB6BLEMHOM [oNnM, BbIxoga npoaykra
peakumnm

10.3

Tennosoro adpdekTa peakumm




10.4

OOBbEMHbIX OTHOLLUEHUN ra3os

10.5

11

N0 HaXOXOEHUIO XMMUYECKOU (bopMyrbl BELLLECTBA

BnageHne cuctemon 3HaHMW O MeTodax HayyHOro
NO3HaHWSA  SABMIEHUM  NPUMPOAbl,  UCMONb3yEMbIX B
€CTEeCTBEHHbIX Haykax U YMEHWEe NPUMEHSTb 3TU 3HAHUS
npu 3KCnepuMeHTanbHOM UCCneaoBaHUM BeWecTB U Angd
OOBACHEHUS XUMWUYECKUX ABIIEHUNA, UMEKLLNX MECTO B
npupoae, MNpakTUYEeCKoOn [OesATEeNbHOCTU YenoBeka U B
noBceaHEBHOW KN3HU

12

ChopmMMpOBaHHOCTE YMEHUA MPUMEHATH (MCNOSb30BaTb)
3HaHMA O cocTaBe W CBOWCTBax BewecTtB Ans
9KCNEepUMEHTanbHON MPOBEPKN MNOTE3 OTHOCUTENbHO
3aKOHOMEPHOCTEN NPOTEKAHUA XUMUYECKUX peakuumn U
NPOrHO3NPOBaHNA BO3MOXHOCTEM UX OCYLLECTBIEHMS,;
CUCTEMHbIE XMMMYECKMe 3HaHuA Onsd O0ObsACHeHuUs W
NPOrHO3NpPoOBaHMS ABNEHUN, NMeLLNX
€CTeCTBEHHOHay4HY npupoay; ANna NPUHATUS rPaMOTHbIX
peLueHnin NpobrieMm B CUTyaumsx, CBA3aHHbIX C XMMUEN

13

CopmMnpoBaHHOCTb YMEHMS MNaHuMpoBaTb U MPOBOAUTb
XUMUYECKMN  SKCNEPUMEHT  (MONy4YeHMe W”n U3yyYeHue
CBOWCTB HEOPraHMYeCKMX W OpPraHMYecKnx BELLECTB,
KayeCTBEHHble peakunn YrneBogoOpPOAOB  PasfIMYHbIX
KNaccoB M KMCINOPOACOAEPKALLMX OPraHNYEeCcKMX BeLecTB,
pelleHne aKcnepuMeHTarbHbIX 3a4ay No pacno3HaBaHuUIo
HEOPraHMYecknx U OpraHn4yecKux BELLLECTB) C
cobnogeHnemMm npasun  6e3onacHoro obpalleHuss ¢
BewlectBamn 1 nabopaTopHbiM  0BOpydoOBaHUEM;
dopmynupoBaTb LENU uccnenoBaHWs; NPeacTaBnsaTb B
pasnM4yHoun dopme pe3ynbTaThl 3KCNepUMeHTa,
aHanu3nmpoBaTb M OLEHMBATb UX JOCTOBEPHOCTb

14

15

CdopmmpoBaHHOCTb YMEeHUS OCYLLECTBISATb
LeneHanpasneHHbI MOUCK XUMWUYECKOW uHopmauun B
PasfnMyHbIX MWCTOYHUKAX (HayyHass W y4yeBHO-Hay4vHas
nuTepaTtypa, cpeactBa  MaccoBoM MHopmauuu, ceTb
WMHTepHeT w©n  gpyrue), KpuUTUYECKM  aHanuv3mpoBaTtb
XUMUYECKYID  MHopMaLmMio, nepepabaTtbiBaTb €€ #
MCNONb30BaTb B COOTBETCTBMM C MOCTaBIEHHON Yy4yeOHON
3agadven

CdopmmpoBaHHOCTb yMeHus NPOrHo3MpoBartb,
aHanuampoBaTb M OLEHMBATb WHAOPMAUUIO C MO3ULUIA
3Konornyeckon ©Oe3onacHOCTU NocneacTBu ObITOBOW W
NPON3BOACTBEHHON OEATENIbHOCTU YerioBeka, CBA3aHHOW C
nepepaboTkon BewlecTs; CHPOPMUPOBAHHOCTL YMEHUN
OCO3HaBaTb OMNACHOCTb BO3OENCTBMUS Ha XXNBbl€ OPraHn3mbl
onpefenéHHbiX BewecTB, MOHMMAasa CMbICA MoKasaTens
npegenbHoOM AONYyCTUMOW KOHLEHTPaUMW, U MOSICHATb Ha




npumepax crnocobbl YMEHbLUEHUss U NpeaoTBpaLleHMs UX
BPEOHOro BO3AENCTBMSA HA OpraHn3M YenoBeka



NEPEYEHDb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbIX HA EI3 NO

XM

Kon

MpoBepsieMbIN 3nIeMeHT coaepXaHus

1

1.1

1.2

TeopeTquCKme OCHOBbI XUMWNIA

CtpoeHue BeuwectBa. CoBpeMeHHass mMoAernb CTPOEeHust aToma.
PacnpegeneHne 3nekTPOHOB MO  3HEPreTUYEeCKMM  YPOBHSIM.
Knaccudpumkaumsa xmmumyecknx anemeHToB. OCOBEHHOCTM CTPOEHUS
9HepreTMYecKnx ypoBHen atoMoB (s-, p-, d-anemeHToB). OCHOBHOE
N BO3OY)XOAEHHOE COCTOSIHUSA aTOMOB. QNEKTPOHHAA KOHUrypauus
aToma. BaneHTHble 3NEeKTPOHbI

Mepuoguyeckas  cuctema  XMMmumyeckux  anemeHtos  [.U.
MeHpgeneesa. ®usmndeckmn cmbicn lNepuogunyeckoro 3akoHa [.U.
MeHpgeneeBa. [NpuUYMHBI U 3aKOHOMEPHOCTU WU3MEHEHUSI CBOWCTB
9NIEMEHTOB UM MX COEOMHEHWM NO nepuogam W rpynnam.
3aKOHOMEPHOCTU B W3MEHEHMM CBOWCTB [MPOCTbIX BELLECTB,
BOOPOAHbIX COEOMHEHWUI, BbICLUMX OKCUAOB U rMOpOKCMO0B

1.3

1.4

1.5

1.6
1.7

1.8

1.9

BaneHTHoOCTb. QnekTpooTpuuatenbHoCcTb. CTeneHb OKUCTEHWS

Buabl xummyeckon cBA3n (KoBaneHTHad, MOHHas, MeTannuyeckas,
BOAOPOOHAs) U MexaHn3Mbl €€ obpasoBaHus. MexXmonekynspHble
B3anmoaencTeund. BewectBa MONEKynsapHOro M HEMOMEKYNSPHOro
CTpOeHusi. Tunbl  KpUCTaNNMYeCKUX pPeLléTok. 3aBUCMMOCTb
CBOWCTBA BELLECTB OT TUMa KpUCTanInyeckon peLleTkm

XumMmundeckaa peakuma. Knaccudumkauma XUMUYECKUX peakuun B
HEOPraHM4Yeckom Un OpraHNYeckom XuUMUK. 3aKOH COXpPaHEeHUs
MaccChbl BELLECTB

CKopoCTb peakumn, eé 3aBUCUMOCTb OT PasfnnyHbIX pakTopoB

TennoBble 3P@PEKTbI XUMUYECKUX peakuun. TepMoXumMmnyeckme
ypaBHEHUSA

Obpatumble peakumn. Xummumyeckoe paBHoBecue. DakTopsl,
BNMSAOWME HA COCTOSIHUE XMMMUYeCKoro pasHoBecus. [puHumn Jle
laTenbe

OnekTponutuyeckas  guccoumaumsa. CunbHble ©n  cnabble
anektponutbl. Cpeda BOAHbIX pPacTBOPOB BELLUECTB: Kucnas,
HemTpanbHasa, uweno4yHas. CrteneHb Aguccoumaunn. Peakuun
MOHHOro obmeHa

1.10

'moponus conen. WMoHHoe npousBegeHne Boabl. BoaopoaHbin
nokasartesnb (pH) pactBopa

1.11

Crnocobbl BbIpaXXeHUs1 KOHLEHTpaLUM pacTBOPOB: MaccoBasl A0fs
pacTBOPEHHOIO BeLLeCTBa, MonsipHast KOHLEHTpauus.
HacbllweHHble W HeHacblWweHHble pPacTBOPbl, PacTBOPUMOCTb.
Kpuctannormgpartbl

1.12

OKncnNUTENbHO-BOCCTAHOBUTESbHbIE peakumn. MNoBeneHue
BEelleCTB B cpegax C pasHbiM 3HavyeHnem pH. MeToabl




3MEeKTPOHHOro 6anaHca

1.13

2.1

2.2

2.3

AneKkTponn3 pacTBOPOB M pacnnaBoB Come
OCHOBbI HEOPraHN4YeCcKon XMMnm

Knaccudumkauma HeopraHuyecknx coeauHeHun. HomeHknatypa
HeopraHM4eCcKnx BeLLEeCTB

XUMMYeckne CBOMCTBA BaKHENLWIMX MEeTansnioB (HaTpun, Kanum,
Kanbuun, MarHum, antoMUHUA, UMHK, XPOM, >Xenes3o, Medb) U uX
coeguHeHnn. Obwme cnocobbl NoNy4YeHns MeTannos

XnmMnyeckne CBOMCTBA BaXKHENLLMX HEMETAsOB (ranoreHoB, cepbl,
asoTta, ocdopa, yrnepoga W KpPeMHUA) U UX COEAUHEHUN
(okcungos, Kncnopogconepatumx KMUCIOT, BOLOPOAHbIX
COEaVHEHNI)

2.4

eHeTnyeckada cBA3b HeopraHn4eCcknx sewecTB, NMpunHagsiexawnx K
pa3finyHbIM KIiiaccamM

2.5

#H#ParfHH N neHTMurKauna HeopraHM4eCcKNx CoeaNHEHUN.
KayecTBeHHbIE peakLumm Ha HeopraHM4yeckne BeLLECTBA U MOHbI

OCHOBbI OpraHMYecKom XMMum

3.1

OCHOBHble  MOMOXEHUS  TEOPUM  XMMUYECKOTO  CTPOEHUS
opraHundeckux coegnHeHun A.M. byTtneposa. YrnepogHbin ckenet
opraHuyeckon Mornekynbl. KpaTHOCTb XMMUYECKOM CBSA3U. S- U p-
cBsA3W. sp3-, sp2-, sp-rmbpuansaumm opbutanen atoMoB yrnepoaa.
3aBNCMMOCTb CBOWCTB BeWeCcTB OT XUMWYECKOTO CTPOEHUS
Monekysn. Fomonorun. f'omonorndeckun psag. somepua n nsomepsl

3.2

[MoHaTne o pyHKUMOHanbHoU rpynne. OpneHTaumMoHHbIe aPdeKTbI
3amecTtuteneu

3.3

3.4

MpenctaBneHne o0 KnaccudukaumMm OpraHUMYeckUx BeLLeCTB.
HomeHknaTypa opraHuM4eckux coeauHeHUI (cuctemaTmyeckas) u
TPUBMAmNbHblE Ha3BaHUS BaXKHEWLLMX MpPeAcTaBUTENENn KnaccoB
OpraHN4Yeckux BeLLlecTB

CBoboaHopaanKanbHbI U MOHHBIN MeXaHu3Mbl peakuuun. MNoHaTue

0 Hykneodusne n anektpodwune. lNpasuno MapkosHukoBa. Npasuno
3anueBa

3.5

3.6

AnkaHbl. XuMMUYECKMe CBOWCTBA asfikaHoB: rarioreHupoBaHue,
aernapvpoBaHue, TepMunyeckoe pasnoXxeHue, KPEKWHT,
nsomepusauma, ropenHue. [lonydyeHne ankaHoB. LluknoankaHsl.
Cneundmka CBOMCTB UMKMOankaHoB C MarnbiM pas3mMepoM UuuKna.
Peakunn npucoeanHeHnsa n pagmkanbHOro 3ameLleHuns

AnkeHbl. XuMmn4yeckue CBOMCTBA: peakuun npucoeauHeHus
(ranoreHnpoBaHue, rmapupoBaHue, rmaporanoreHnpoBaHune,
rmgparauus), ropeHus, oKucneHus n nonMmMmepusauuu.
[MpombiwneHHble 1 nabopaTopHble CNOCoObLI NONyYeHUsT ankeHoB

3.7

AnkagueHbl. XMMWYECKME CBOWCTBA  alnkagueHoB:  peakumu
npucoeauHeHus (rmapupoBaHue, rarloreHUpoBaHME), FOPEHUst U
nonvmepusaumu. MonyvyeHne ankagneHos




3.8

3.9

3.10

AnNKuHbl.  XUMMYeckue CBOWCTBA: peakunn npucoeauHeHus
(ranoreHnpoBaHue, rmopupoBaHue, rmgpaTauus,
rmgporanoreHMpoBaHMe) Kak crnocob nonyyYyeHus nonMmMepoB W
OPYrMx nonesHblX npoayktoB. Peakuun 3ameweHuda. [opeHue
aueTurneHa Kak MCTOYHMK BbICOKOTEMMNEpaTypHOro nrameHn Ans
CBapKu 1 peskn metannos. lNpumeHeHne aueTuneHa

ApEHBI. Xumunyeckune CBOMCTBA OeHsona: peakummn
ANEKTPOPUNBLHOIO 3aMeLLEeHns, NpucoegnHeHnsa (rmgpupoBaHue,
ranoreHnpoBaHune). Peakums ropeHusi. OCOBEHHOCTU XMMMUYECKMX
cBoucTB Tonyona. lNonydyeHne 6eH3ona. OcCoBEHHOCTU XMMMUYECKNX
cBoncTB ctupona. NMonumepusauma ctmpona. Cnocobbl NonyyeHus
N NPUMEHEHME apoOMaTUYECKMX YrNeBo4OpOa0B

CnupTtbl. TpegenbHble OOHOATOMHblE  CNUPTLI.  XMMUYECKue
CBOWCTBa: B3aMMOLENCTBME C HATPMEM KaK CMocoO yCTaHOBIEHWUS
HanMuns TMAPOKCOrpynmnbl, C rarnoreHoBogopogamMu Kak crnocob
nonyyYyeHUss pacTBOpPUTENEN, BHYTPU- U  MEXMOSEKynsipHas
gernppartaums. Peakums ropexus. NonyyeHne aTaHona: peakuusi
OpoXXeHUs [NIOKO3bl, ruapaTaums 3TuneHa. OTUNEHINMKOMNb U
MUUEPUH Kak NpeactaBUTENnU  npedenbHbiX  MHOroaTOMHbIX
CnupTOB

3.11

deHon. Xummyeckne cBouCTBa dyeHona (peakumm C HaTpUeM,
rmapokcnaom Hatpusd, 6pomom). NonyyeHne eHona

3.12

3.13

Anbgerngbl. XuMMUYEcKMe CBOWCTBA MpederibHbiX anbaernaos:
rMOPUPOBAHNE; KAaYeCTBEHHbIE Peakuun Ha KapOOHWNbHYKO rpynny
(peakumss  «cepebpsHOro  3epkana»,  B3aMMoOLEWCTBUE  C
rmgpokcmagom megu (ll). TMonyyeHne npeaenbHbIX anbLgervaos:
OKUCIEHME CNMPTOB, rMapatauus auetuneHa. ALETOH  Kak
npeactaButenb KeToHOB. OCOGEHHOCTM peakuun  OKUCIEHUS
aueToHa

KapboHoBble KMCNOTbl. XWMMUYECKME CBOWCTBA NpeaerbHbIX
OAHOOCHOBHbIX KapBoHOBbIX KUCNOT. OCOBEHHOCTU XUMUYECKUX
CBOMCTB  MypaBbMHOW  KUCMOTbl.  [lonydeHne  npeaenbHbIX
OLHOOCHOBHbIX KApBOHOBbLIX KUCMNOT: OKUCIIEHNE arkaHOB, arlkeHOB,
NepBUYHbIX CMNMPTOB, anbgervaoB. Boicluve npegenbHble U
HenpeaenbHble KapOOHOBbIE KNCAOTbI

3.14

CnoxHble agoupbl 1 x1pbl. Cnocobbl NONyYeHUsT CAOXHbBIX 3UPOB.
O6paTtumocTb peakumn atepudmkauumn. puMeHeHne CroXHbIX
3(hnpoB B NULLEBON N NAapOMEPHON NPOMBbILLNEHHOCTU. XXnpbl Kak
CMOXHble 3uUpbl rMUUEepuUHa W BbICLUMX KapOOHOBLIX KUCHOT.
XUMmnyeckne CBOWCTBA  KMPOB: MAPUPOBAHME, OKUCNEHME.
'Maponus, NnNu OMbIfIEHNE, XMUPOB Kak Cnocob MPOMbILLIIEHHOMO
NOnyyYeHns cosier BbICWMX KapOOHOBLIX KMCAOT. Mbina Kak conm
BbICLLUMX KapHOHOBbIX KNCIOT

3.15

XnMmnyeckme CBOMCTBA rMIOKO3bl: peakumm ¢ y4acTMem CMpTOBbIX U
anbgermgHonm rpynn u MoriovHokucroe 6poxeHune. MpuMeHeHue




FMIOKO3bl, €€ 3HayeHne B XKU3HEeOeATEeNbHOCTU opraHM3ma.
[ucaxapuabl: caxapo3a, ManbTo3a. BoccraHaBnuBawwme wu
HeBOCCTaHaBnMBawwme aucaxapuabl. [vgponns gucaxapugos.
Monucaxapuabl: Kpaxman, raukoreH. CTpOeHue MakpoMOSeKysn
Kpaxmana, rfiMkoreHa wun uennonosbl. ®dusmyeckme CBOMUCTBA
Kpaxmana wun uennonosdbl. XMMUYECKMEe CBOWCTBA Kpaxmana:
rmaponmns, KadecTtBeHHasa peakumsa ¢ nogomMm. XMMnyeckne CBONCTBa
LEensnosbl: rmaponus, nonydyeHne admpos Lenntonosbl. MNoHaTme
00 NCKYCCTBEHHbIX BOSIOKHAX (BUCKO3a, aLeTaTHbIN LLESK)

3.16

3.17

AMUHBI. AMVHBI KaK OpraHudeckne OCHOBaHMUS: peakuuu C BOOOW,
KACNOTaMn, peakuuss ropeHnda. AHWUAMH  Kak npegcraBuTenb
apoMaTMyeckMx aMmHOB. XMMHUYECKME CBOWCTBA  aHWUMNWHA:
B3aMMOJenCcTBne C Kucnotamu, OpOMHOW BOOOW, OKMUCIIEHUE.
Mony4eHwne aMMHOB ankunmpoBaHuem aMmmMmunaka n
BOCCTaHOBIIEHMEM HUTPOMNPON3BOAHbLIX YrNeBOAOPOSOB

AMUMHOKMCNIOTBI N 6enkn. AMUMHOKUCNOTbI  Kak  amMdOTEpHble
opraHudeckue COeaNHEHUS. OcCHoBHbIE aMUHOKMUCINOTBI,
obpasyowme 6enkn. Xumuyeckme cBomMcTBa 6enkoB: rmMaposivs,
AeHaTypaumsi, Ka4eCTBEHHbIE (LBETHbIE) peakumm Ha 6ernku

3.18

3.19

CTpoeHne wn CTpykTypa nonumepoB. 3aBUCMMOCTb CBOWCTB
NnosIMMepoB OT CTpoeHust Mosnekyn. OCHOBHbIE CnOCoObl NOSTy4YeHUs
BbICOKOMOSEKYNSAPHbLIX COEAUHEHWN: peakuuM NonuMepusaumm u
nonnkoHaeHcaumn. Knaccndpumkaumsi BONOKOH

#HPart##H# neHTndrKaumsa opraHMYecknx coeguHeHnn. PelueHne
9KCMNepUMEHTanbHbIX 3a4a4y Ha pacrno3HaBaHMe OpraHNYecKmx
BELLECTB

3.20

"eHeTU4eckasi CBA3b MeXAy KrnaccaMm opraHM4eCcKnx coeanHeHnn
XUMUSA U XN3Hb

4.1

4.2

4.3

Xumusi B noBcegHeBHOM Xu3HW. [MpaBuna 6e3onacHon paboTbl C
eOKNMW, TOPHYMMUM U TOKCUYHBIMW BeLLecTBaMK, cpencTBamu
ObITOBOW XMMUK

Xummna u 3gopoBbe. XvMuUst B MeguUMHE. XUMUSI U CeNbCKoe
X03ANCTBO. XMMUS B MPOMBIWSEHHOCTU. XUMWUA W 3HepreTuka:
NPUPOAHBLIN M MOMYTHbIK HedTAHOW rasbl, WX COCTaB W
ncnonb3oBaHne. CoctaB HedpTM U e€ nepepaboTka (NnpuponHbie
WMCTOYHUKN YrrieBo4opoaoB)

XnmMus n akonorus. XuMmnyeckoe 3arpsisHeHne OKpyxatoLen cpeabl
n ero nocneactemda. OxpaHa rugpocdepbl, No4Bbl, aTMocdepbl,
dropbl M dayHbl OT XUMWYECKOro 3arpsasHeHus. [Mpobnema
OTX04OB W MNOBOYHbIX NPOAYKTOB. AnNbTepHaTMBHbIE WCTOYHUKU
3Heprnu

4.4

O6wme npeacTaBneHUs O MPOMbILLMEHHbBIX cnocobax nonyyeHus
XUMUYECKUX BellecTB (Ha rnpuMmepe MNpou3BoACTBa aMMuaka,
CepHon Kucnotbl). YépHaa n useTHad metannyprus. CTekno wu
CUNMKaTHasi NPOMbILWNEHHOCTb. [lpoMbillnieHHas opraHuyeckas




xumun4. Cblpb€ ons opraHNYeCcKom NPOMbILLIEHHOCTH

5 #HParf##H Tunbl pacyE€THbIX 3a4a4
#i#Part##PacyéTbl Macchl BelecTBa unm oobeéma rasos no

51 N3BECTHOMY KONMMYECTBY BellecTBa, Macce unm o6bLEMy OgHOro 13
y4acTBYHOLLNX B peakunmn BeecTB

5.2 #H#Par#HPacyéTtbl Tennosoro adekTa peakumm

53 #H#Par#HPacyéTbl 00 bEMHbBIX OTHOLLIEHUIN ra30B NPU XMMUYECKUX
peakumsx
###PartHH#PacyéTbl macchl (06bEMa, KonnMyecTBa BELLECTBA)

5.4 NpoOaYKTOB peakuuu, ecrnn ogHO 13 BELLECTB AaHO B U30bITKe
(MmeeT npumecn)

55 #i#Part##PacyéTbl MaccoBon nnn o6 LEMHOM O0NN BbiXoaa
NpoAyKTa peakumm oT TEOPETUYECKM BO3MOXHOIO
###Par##PacyéTbl macchl (06bEMa, KonnyecTBa BeLLecTBa)

5.6 npoaykTa peakumm, ecnu ogHoO 13 BewecTB JaHO B BUAeE pacTBopa
C onpefeneéHHoOn MaccoBOM 0Nen paCTBOPEHHOIO BeLlecTBa

57 #H#Par#HPacyéTbl ¢ NICNONb30BaHNEM MOHATUN «MaccoBasi
O0Ns», «KMONSAPHasa KOHLUEHTPaUMs», «pacTBOPUMOCTb»
#r#Par#HaxoxgeHne MonekynsapHon hopMynbl OpraHNYecKoro

5.8 BELLLECTBaA MO €ro NSIOTHOCTM N MacCcOBbIM LOMNSAM 351EMEHTOB,

BXOoA4ALWKNX B €ro coctaB, Ui No npoagykKkram CropaHuda




YYEBHO-METOANYECKOE OBECINEYEHUE OBPA30OBATEJIbHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbLI ANA YYEHUKA

METOOUYECKUE MATEPUAINDbI ANA YYUTENA

LW®POBbLIE OBPA30OBATEJIbHbIE PECYPCbI U PECYPCbI CETU
UHTEPHET
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