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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamMMa mo XMMHUU Ha YpOBHE CPEIHEro 00IIero oOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOI 00pa30BaTENHHOM TPOTrPaMMBI cpeHero 0o1ero oopazoBanus(POIT
COO), mpencrasinennbix B dDenepaibHOM TOCYAApPCTBEHHOM 00pa30BaTeIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®Dexaeparuu,
peanu3yIonmX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI, I OCHOBHBIX TIOJIOKCHHMA
«Crtpareruu pa3putus Bocnutanusi B Poccuiickoit @eneparuu Ha nepuoy 1o 2025
rona» (Pacnopspxenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi ywamuxcs 10-11 kmaccos.
N3yuenne mpenmera, peaimsyemMoe B ycCioBHsIX —auddepeHITMpPOBaHHOTO,
npoduibHOro 00y4YeHHs, TPU3BAHO OOecHeuuTh 00I11e00pa3oBaTeNbHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIMMYIO s
aJjanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCIOBHUSAM KU3HU B COLIUYME, a TaKxkKe s
POJIOJDKEHUST OOyYeHUsS] B OpPraHW3anusax MpodecCHOHATHLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISETCS OJJHOW U3 MPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMeTa «XHUMHUS TOTydaeT
NOoAPOOHYI0  HWHTEpIpPETalluil0 B COOTBETCTBUM €  OCHOBOIIOJIATAIOIIUMU
nonoxxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, CoJepKaHus,
pe3yJbTaToB OOy4YeHUs W TpPeOOBAaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBISIFOTCSL CJEAYIOIIME BBIMOJHIEMbIE MPOrPaAMMOMN MO
XUMUHU (PYHKITUHN:

e uH(DOPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecrieunBaeT
MOJIy4YEHUE NPEACTaBICHUS O UENAX, COACpKaHUHU, OOIIeH cTpaTeruu
0o0y4eHMs, BOCIUTAHUS U PA3BUTHUS 00YUAIOMIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3AlMOHHO-TUIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
OTpE/ICJICHUE: TPHUHIUIOB CTPYKTYPUPOBAHUS W TMOCJIEIOBATEILHOCTH
M3YUYCHUs] y4eOHOro marepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O00pa30oBaTelIbHBIX TOCTIKEHHM OOydYarolMuxcs B
paMKax WTOroBOW arTectanii B (OpMe E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHA MO0 XUMHUH.

[Iporpamma ajist yrinyOn€HHOTO U3yUEHUSI XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE IMPEAMETHOE COJEp)KaHHEe, 005S3aTelbHOE
JUIsT W3Y4YeHUsT B paMKaxX OTHCNbHBIX Mpoduiei, mnpeaycMaTpuBaeT



pacupeneneHne W CTPYKTYPUPOBAaHHME €ro II0 KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e AT MPUMEPHOE paCIpeeieHHe YYEeOHOro BPEMEHH, PEKOMEHyeMOro
JUISI U3yYEHHUSI OTACIIbHBIX TEM;

e Ipe/UiaracT MPUMEPHYIO IOCJIEJOBATENbHOCTh HU3YyYEHUS Y4eOHOro
MaTepuaia ¢ y4€ToOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e AT METOJMYECKYIO0 MHTEPHPETALHUIO LIeJIel U 3aJa4 U3yueHUs MpeameTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUsA, COACPKATEIBLHON XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOW 00pa3oBaTelbHOMN
MPOTPaMMBbI CpeaHero o011ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
METaIpeMETHBIX, NPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABATENIbHBIX ~ JACMCTBHI  0OydYaromerocs IO OCBOCHHUIO
coJiepKaHUs IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UILHKAM B IMporpamMMme MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YE€HHEM XUMUUM Ha YPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHusl. 3a MpeaeIamM yCTaHOBJICHHOM IPOrpaMMOii O XUMHUH 0053aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CoJepKaHUs Yy4eOHOro mpeaMera «XuMUs»
0CTaéTcsi BOBMOXKHOCTH BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpas JOJKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQuiIs O0ydeHHUS.

B coorBerctBuM ¢ koHuentyanbHbIMM TnosioxkeHusmMu Pr'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro u yriayOJn€HHOrO YpOBHEH B cHCTEME
muddepeHupoBaHHOTO OOyYEHHUSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIIYOJNEHHOrO U3Yy4YEHHUs HAMNpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM TArlOM OJyYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax HW3y4Y€HHUs CIELUUAJIbHBIX ECTECTBEHHO-HAYYHBIX U XHUMHYECKHX
JUCLMIUTMH B By3aX M OPTaHU3ALUAX CPEeIHEr0 MpodhecCHOHATBFHOTr0 00pa30BaHuUs.
B 1ol cBs3u n3ydeHue npeaMera « XMMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha paclIMpeHHue U YIIIyOJICHHE TEOPETHYECKOM M MPaKTUYECKOM MOATOTOBKHU
oOyyJaronuxcsi, BIOpaBIIMX ONPENEAEHHBIN NMPOpUIL 00y4YeHHs, B TOM YHCIIE C
NEPCIIEKTUBOM  MOCIEAYIOMIET0 TONMYYeHHs] XHMHUYECKOro OOpa3oBaHHs B
opranmzanusax mnpodeccuoHaibHOro oOpa3zoBaHus. Hapsany c 3TtuM, B cBete
tpeboBanuit ®I'OC COO k 1uIaHUpyeMbIM pe3ysibTaTaM OCBOCHHsS (eepaibHON
00pa3oBaTenbHON MPOrpaMMBbl CpPETHETO OOLIEro 00pa30BaHus U3YUYEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a/lay BOCIUTAHUS U COLMAIBHOIO
pa3Butus oOydarommxcsa, Ha (OPMHUPOBAHHE Y HHUX OOIICUHTEICKTYalbHbBIX
yMEHUHN, YMEHHI pallMOHAIHM3allMd y4eOHOTO TpyJa M OOOOIIEHHBIX CIIOCOOOB
NEeSATENBHOCTH, UMEIOIINX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBngomuMy peaMera «XUMHUsS» Ha YpPOBHE YriayOlEHHOTO U3y4deHUs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun noaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMd COJEpP)KaHHUS 3TUX KypcOB B IpOrpaMMe IO XHMMHUHU 32 OCHOBY
npuHATH ojoxeHuss PI'OC COO o paznmuumsx 6a30BOro M yriyoJIEHHOTO YPOBHEH
W3YUYEHHUS TIPEIMETA.

OcHoBy conepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHW4ecKas XHMHs» COCTABISIET COBOKYIMHOCTb NPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUI TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJIbIINNA 00BEM (haKTOJIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOn€HHOM YpOBHE HW3Y4Y€HHs IMpeaMera obecredeHa BO3MOXKHOCTH
3HAYUTEIBHOIO YBEIMYECHUS 00BEMA 3HAHUIN O XMMUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCJIMHEHUI Ha OCHOBE PaCUIMPEHUs U yriyOJaeHus MpeACTaBIeHUI O CTPOCHUU
BELIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHMS pPEAKLUH,
paccMaTpUBaEMbIX C TOYKHM 3PEHUS XUMHUYECKOW KHHETHKA W TEPMOJHHAMUKHU.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHYECKHX
3JIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTPOEGHHMH aToMa. XHUMHUYECKas CBS3b OOBIACHAETCA C TOYKH 3pEHUs
SHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIOB peakuuid JOMOJHSETCS
(GbopMHpOBaHMEM TMPEJICTABICHUNA 00 3IEKTPOXMMUYECKHX Mpoleccax |
AJIEKTPOJIM3€E PACIUIABOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XUMHUH NpU
PacCMOTPEHMHM PEaKIMOHHOM CIOCOOHOCTH COEAMHEHUN ynenseTcss ocoloe
BHHUMAaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PeaKIi.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEPKaHUE KYyPCOB XUMHH YIiyOaEHHOTO
YPOBHS U3y4€HUs JJI KJIACCOB OMpeIeIEHHOTO Mpod s (TJIaBHBIM 00pa30M Ha MX
CTPYKTYpPY M XapakTep ITOMNOJHCHHH K OOIIeld CHUCTeMe IPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hampumep, B COAEpKaHUU
npeaMeTa AJid KJIacCOB XMMHUKO-(pu3nyeckoro npoduis 0oibiioe 3HadyeHue OyayT
MUMETh 3JIEMEHTHI Y4eOHOro Marepuana rno oomeit xumuu. [lpu nzyyenuun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HaHUS,
OOIITHOCTh 3aKOHOB U TEOPUH B XUMHUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPHUS
(MonekyIsipHasi TeOpusi B PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U DHEPTUH, 3aKOHbI
TEPMOJIMHAMHUKH, SJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coOAEpXKAaHUM MpeaMeTa Uil KIACCOB XHUMUKO-
Oounoyorndeckoro nmpoduist OONbIINA YACIbHBIA BeC OyJeT UMETh OpraHuuYecKas
xumusi. B aToM ciyuae npenocTaBiasieTcsi BO3MOKHOCTD ISl 00jiee 00CTOATENLHOTO



pPaccMOTPEHMsI XUMUYECKOM OpraHu3aluy KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJIAT, K IIPUMEPY, TAaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JUNUABL, O€IKHU, YIIIEBObl, HYKJIIEMHOBbIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus o
COCTaB€ M CBOMCTBAX IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIsl M3Y4YEHMsI CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, JIbIXaHU,
NULIEBAPEHMUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUSI, OCBOEHUS
0OIIEHAayYHBIX METOJIOB [MO3HAHMS U OTbITA MPAKTUYECKOIO MPUMEHEHHUS HAyYHBIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXKIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IpeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMmeTsl», «Marematuka u
uHpopmaTrKa» U «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu n3yuenuun yueOHOro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHero oodiero oopazoBanus (Ha 0a30BOM YpPOBHE),
3ajaueil MEepBOCTENEHHONM 3HAUYMMOCTH SIBJISETCS (DOPMHUpPOBAHHE OCHOB HAyKU
XUMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOHN AESITEIbHOCTH
YeJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenne aTon 3agauun Ha
yriayOJ€HHOM YpOBHE H3YYEHHs MpeAMETa MNPEANojaraeT peaju3alMio TaKhX
1eJIeH, Kak:

e (dopmMupoBaHHE TPEJICTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHpAa,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poau B o0ecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUWH  IpoOiIemM
HKOJIOTUYECKOM, YHEPreTUYECKON U MHUIIEBOM O€30MacHOCTH, B Pa3BUTHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreueHnr palMoOHAIBLHOTO MPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKHU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO M MPUPOIHOM CPEIE;

e OCBOCHHE CHUCTEMbl 3HAaHHMM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaBJISOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
IIOHATUM, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUs XUMUYECKUX PEaKLHH, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (dopmupoBanue y o0yJaronmxcs OCO3HAaHHOTO IIOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUM A1 OObSICHEHUs
KJIIOYEBBIX M€ U MpPOOJIEM COBPEMEHHOM XHWMHUH, ISl OOBSICHEHMS U



MIPOTHO3UPOBAHUSI SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO PelIeHUs MPoOJIeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C ITO3UIMN DKOJIOTHYECKON 0€30IIaCHOCTH IIOCIEACTBUI
OBITOBOMI M MPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3AHHOMN C
XUMHYECKUM MPOU3BOACTBOM, HCTIOJIb30BAHUEM U ITepepadOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTaBICHUH 0 HAYYHBIX METO/IaX MO3HAHHUs, HEOOXOJUMBbIX
JUIS. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCSA B MHUPE BEIIECTB H
OOBSICHEHUSI XMUMHUYECKUX SBICHUM, MMEIOIIMX MECTO B MPUPOJE, B
MIPAKTUYECKOMN JEATENbHOCTH U TOBCETHEBHOM KU3HMU.

B nuane peann3anuu NEpBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAKOLIUX
GYHKUMNA TETOCTHOM CHUCTEMBI CPEJHEro oOIIero o0pa3oBaHUs NMpPU U3YUYCHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKUE LETU U 3a7a4H, Kak:

BOCIIUTaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SBJICHUA TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECKUX U
NPUKJIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHWIO  HAa  OCHOBE  yCBOCHHS
00111e4YeI0BeYeCKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN oO0ydaronuxcsi, (GOpMUPOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MpodheCCHOHAIBHON U OOIIECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHUpOBaHWEe yYMEHUH W HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMS,
pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO61iee yucIo 4acoB, MPEAYCMOTPEHHBIX JJI M3YUYEHUSI XUMUU Ha YIIIyOJICHHOM
ypOBHE cpeaHero obiero oopazoBanusi, coctarisieT 204 yacon: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHUMN.

[IpeameT u 3HAYCHNE OPTAaHUYECKON XUMHH, TIPEACTABICHUE O MHOTOO0pa3un
OPraHUYECKUX COCTUHCHU.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
cocTosiHUA. BajieHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XUMHUYECKas CBS3b B
OpTraHUYECKUX COCTUHEHUSAX. TUnbl ruOpuan3allui aTOMHBIX OpOUTasel yriepoa.
MexaHnu3Mbl  00pa30BaHUsS KOBAJCGHTHOW CBsI3M (OOMEHHBIM HM  JIOHOPHO-
aKIENTOPHBIN). TUMBl TEpeKpbIBaHUS ATOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CnocoObI pa3pbiBa CBsI3EH B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOJHOM paaukane, Hykileoduie u
anexTpodue.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAuHEHUU. MoneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBIL.
CrpyktypHble (OpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpallE¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE YDPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHH (MHyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpencraBnenre o kiaccupukalMu OpraHUYecKux BemlecTB. [loHsiTHe ©
(¢yHKuroHanbHOU rpynmne. I'omosnorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHblE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH U KJiIacCcU(PUKAIMS OpPraHUYEeCKUX peakiuid. OKUCIUTEThHO-
BOCCTAHOBUTEJIHHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpALICHUIA:
03HAaKOMJIEHHE ¢ 00pa3iiaMyu OpraHNnYECKUX BEMIECTB U MaTEepHalaMi Ha UX OCHOBE,
OTBITHI MO MPEBPALEHUI0O OPTaHUYECKUX BEUIECTB NMPHU HAarpeBaHUU (IUIABIICHUE,
0o0yIrJIMBaHHE W TOPEHHE), KOHCTPYUPOBaHUE MOJEJeH MOJEKYJ OpPraHuYeCKHUX
BEILIECTB.

YraeBoaopoasbl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudpuau3alysi aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUUM 3aMEUICHUs, HW30MEpU3aluH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIIUI PAUKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoObl NOTyYEeHUs U IPUMEHEHNE aJTKaHOB.

Huxnoankanbel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS U XUMHUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIIaH, IUKI00yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOTeKCaH) [UKI0aNKaHOB. CIIOCOOBI MOTYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMoyiorudeckuii psii aakeHoB, obOmas (Gopmyiia, HOMEHKIIATYpA.
DIIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI JIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX opOuTanei yriepona, 6- U m-cBsi3u. CTPYKTypHasi U TeOMeTpUYecKas
(umc-TpaHc-) uzomepus. Ousznyeckre cBOCTBa aIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy IPUCOEIUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHWE IPHU JBOWHOWU CBS3H,
nonuMepusanuu u okuciieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO CcBs3b. CIIOCOOBI MOJIy4YEHUs U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, W30JIUPOBAHHBIE,
KymynuposaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX IUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonornyeckuii psii alKMHOB, 0011as popmyiia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKkue CBOMCTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIUN ITPUCOCANHEHMS, TUMEPU3ALMHU U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauectBennsie peakuuu Ha TpOHHYIO CBsI3b. CrocoObI MOMyYeHUs] U IPUMEHEHUE
AJKAHOB.

ApomaTtnueckue yrieBoJaopoasl (apeHsl). ['omonoruyeckuii psij apeHoB,
oOmrast popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMeleHUsl B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM paJHuKale, pEeakUud NPUCOECAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JbHOM KOJIbIIE Ha MpUMEpe aJKWIbHBIX pPAJUKaIOB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanus ctupoia. CrnocoObl NOMydYeHHs U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbI#1 yrons u npoaykTsl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTUYECKHM), pU(DOPMUHT, TUPOIHU3.
[IponykTsl nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBILUIICHHOCTH U B OBITY.

['eHeTryeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YIJIEBOJOPO/IOB.

DIJIEKTPOHHOE CTPOEHHE TaJOTEHIIPOU3BOJAHBIX YIJIEBOIOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOTPYMIy, HUTPOTPYyIIy, LIHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJllOr€HIPOU3BOJHBIE BOJAHOTO M CIHUPTOBOIO
pacTtBopa wmwENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IUHKOM.
[TonsaTHE 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSAX. Hcnonp3oBanue
TJIOTCHIPOM3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPU CHUHTE3E
OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HM3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
u3ydeHue (pU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yrieBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeuMBaHWE OPOMHON WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHraHaTa KaJjids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KeHUE
yriiepoja v BOAOPOJa B OPraHMYECKHUX BELIECTBAX, OJIyYEHNE ITUICHA U U3YUEHHE
€ro CBOMCTB, O3HaKoMJIeHHE C KoyuekiusamMu «HedTte» u «Yromawsy», ¢ oOpasnamu
IJIACTMACC, Kay4yKOB M PE3WHBI, MOJCIMPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB H
rajJOreHIIPOU3BOJHBIX YTIIEBOAOPOIOB.

Kucsiopoaconepskamue opraHu4ecKue coeJMHeHH.

[IpenenvHbie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHoJIa W 3TaHona). ['oMonorumueckuil psan, obmas QopMmyna, u3oMepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEETbHBIX
OJHOATOMHBIX CHUPTOB. BOOpOIHBIE CBSI3M MEXKIY MOJIEKYJaMHU CIHPTOB.
XHUMUYECKHE CBOWCTBA: PpEAKUUM 3aMEUICHUs, JETUJpaTallH, OKHUCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYeCKMMHU UM  HEOPraHUYECKUMHU  KHUCIOTaMH.
KauecTtBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€CTBUE 3TaHONIA U METaHOJa
Ha opraHu3M uesioBeka. CrnocoObl MOMYy4YeHUS] M MNPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢dupel, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroartoMHbl€ COUPTHI — STWICHIVIMKOJIb W TIHLEpPUH. Dusnyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMELIEHHUs], B3aUMOJCHUCTBUE C OPTAHUYECKUMU
U HEOPraHMYECKUMHU KHCIIOTaMH, KayeCTBEHHAs pEAaKUHUs Ha MHOTOATOMHBIE
criupthl. [IpencraBienne o MexaHuU3ME peaKIUi HYKICO(DHUIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOJYyYEeHHUS W TNPUMEHEHHE
MHOTOAaTOMHBIX CLIUPTOB.

@enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
oenzonibHOTO sipa. duszmueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHona.
Crnioco6bl ostyyeHus 1 npuMeHenue genosna. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJeruj0B U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Du3nuecKue CBOWCTBA allbJIETHAOB U
KETOHOB. XUMUYECKHE CBOMCTBA aJIbJIETU/IOB U KETOHOB: PEAKIIUU HPUCOCIUHEHUSI.
OkucieHue alpJeTU/IOB, KAa4eCTBEHHBbIE peakiuu Ha anpaeruabl. CrnocoObl
MOJIyYEHUs ¥ IPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OIHOOCHOBHBIE MpeIeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KMCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepuduUKallUd, PEaKIHU C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oc00EHHOCTH CBOMCTB HEMNpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MNaJbMUTHUHOBAs, OJICMHOBAs, JUHO]IE8As,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMeHKIaTypa. Du3NUecKue W XUMHUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCJIOW U
HIEJIOYHOM Cpefe.

Kuprwi. Ctpoenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTaTKU
HEMpPEIEIbHbIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/IE.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U Tmonucaxapubl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, TrajmakTo3a, pubo3a,
ne30Kkcupr003a. PU3MYECKUe CBOMCTBA M HaxOXKJACHHE B Mpupoje. DOoToCHUHTES.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHOM
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEJCATEIbHOCTH OpraHusma. Jlucaxapuipl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBiMBarolye U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpOoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
LEeJUII003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmaja: THAPOJI3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittonao3sl. [lonsrue o0
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



DKCIEpUMEHTAIbHBIE METOJbl M3y4YEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJlbJETUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u ruppoxcuaom meau(Il)), peakius riaunepruHa ¢ THAPOKCHIOM
meau(Il), xumMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
peIIeHre JKCIEePUMEHTAIBHBIX 3amad 1o TemMaM «CrmupTtel U (EHOIBDY,
«Kap6oHoBsie KUcIIOThI. CI0KHBIC Y(PUPHD».

A3o0Tcoaep:Kalme OPraHnvecKre CoeInHEeHU .

AMWHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTuyecKkue W apoMaTUYECKHUe; MEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenune moiekys, obmas GopMmyina, u3oMepusi, HOMEHKIATypa U (husudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWINPOBAHHUE, B3aUMOJECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Coun aJIKUJIaMMOHHUS.

AHWIVH — IPEACTAaBUTENIb aMUHOB apOMATUIECKOTO psifa. CTpoeHne aHUIIMHA.
B3auMHoOe BiMsHHWE Tpynm aroMoB B Mojekyne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M TpUMEHEeHHe anudarudyeckux aMuHoB. [lonydyenue aHwinHa U3
HUTPOOEH301a.

AmuHokucOTE. HoMeHnknaTypa u uzomepusi. OTaebHbIe IPEACTABUTENHN Ol
AMUHOKMCIJIOT: TJIMIWH, ajaHuH. Du3nWyuecKne CBOWCTBA  aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHMM, peakIusl MOJMKOHACHCAIIMK, OOpa30BaHWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonaumepsl. [lepBuuHas, BTOpUYHAs W TpPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaius,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKH.

DKCNEPUMEHTAIbHBIE METO/bl W3YyUYEHUS BEHIECTB M HX NPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJE, JACHATypamusi OCNIKOB NMPU HArpeBaHHUH, I[BETHBIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTANBHBIX 3a7a4 10 TeMaM
«A3oTconepkale OpraHn4ecKiue COeIMHEHUs» U «Pacro3HaBaHUe OPraHUYECKHUX
COCIMHEHUMN).

BbicokoMoJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIEC MOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIUN, CPEAHSST MOJICKYIJISIpHAS



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAVMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIMIIEH,
NOJINBUHWIXJIOPU, TMOJUCTHPOJ, IMOJMMETHIMETAKPWIAT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). Ytunusaius 1 nepepadoTka miacTuka.

D1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypasiabHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEIIECTB W MX IPEBpalICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnrle 3agaun.

Haxoxnenne MonekyiasipHOd (GOpMysIbl OpPraHMYECKOro COEAUMHEHUS 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SLIUX B €r0 COCTaB, HAXO0KIEHUE MOJIEKYJISIPHOM
(GopMyJIbl OPraHUYECKOTO COETUHEHHs 0 Macce (00BEMY) MPOIYKTOB CrOpaHus,
0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/UITU UCXOTHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpPMYJibl OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJyYEHHMsI, ONPEIEICHUE 0N
BBIX0JIa IPOAYKTA PEAKIUHU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peannzanust MeXKNpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTaHUYECKON XUMHH B
10 kjacce ocylIecTBIAETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHITBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBJIICHUE, HAYYHBIN (DaKT, rUmoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®dusuka: Marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (DU3UYECKUE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: kierka, opraHu3M, OIKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOHBI TUN MHUTAHUA, OpOXKEHUE,
dboTocuHTe3, nbIXaHWe, OETKH, VYIJIEBOJbI, >KUPBI, HYKICHHOBBIE KHUCIOTHI,
(hepMEHTHI.



['eorpadusi: mone3Hsie UCKOMaeMbI€, TOTUIUBO.
TexHOnorusA: NHUIIEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUI,
MOIOIIUE CPENICTBA, MATEPUATIBI U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYeCcKUil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE UUCIA. DHEPIeTUUECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHYEeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmementsl). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHBIE KOH(QUTYpAIlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XJIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(QUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[lepnoanueckuit 3akoH U Ilepronndeckas cucremMa XUMUYECKUX DJIEMEHTOB
JL.1. MenneneeBa. CBA3b NEPUOAMUYECKOTO 3aKOHA M llepronnueckon cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEU CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEILIECTB 110 IPYIIIAM U IEPUOJaM. 3HAYECHHE IEPUOANIECKOTO
3akoHa J[.1. Menaeneena.

XuMH4YeCKasi CBSI3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTayuindeckas. MexaHu3mMbl 00pa3oBaHUsI KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPIrus U JuHa CBA3U. [1osIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHeie cBs3u. BomoponaHas CBA3b.
MexXMONEKyYJISIpHBIE B3aUMOICCTBUS.

BajleHTHOCTP ¥ BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHHEM (Ha NMPUMEpPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MIEPHO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTAaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTeb, JMUIaHJbl. 3HAYE€HUE KOMIUIEKCHBIX COEIMHEHUU.
[TonsiTHe O KOOPIMHAMOHHON XUMHUH.

BemectBa  MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTpoeHHus.  Turbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHeix cucremax. Mctunubie pacTtBopsl. [lpencraBienue o
KOJUTOUJIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIIEHTPAIlMM PACTBOPOB:
MaccoBas J0JI1 BEUIECTBA B PAaCTBOPE, MOJIIPHAs KOHLIEHTpauusa. HaceleHnusie n
HEHACBILIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBUANbHbBIE
HAa3BaHHUSI OTIEIBHBIX IIPEACTABUTENICH HEOPITaHUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKUX peakiiuii B HEOPTAaHMYECKOW M OpPraHuYecKou
XUMHH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W NPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XUMHUYECKOUN peakIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['omoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3aTtopsl.

OGpaTuMble 1 HEOOpaTHUMBbIE peakIMu. XUMUYECKoe paBHOBecue. KoHcTtanTa
XUMHUYECKOro paBHOBecHus. DakTophl, BIMUSIONIME HA IOJ0KEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAIMHA BEUIECTB, YUYACTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass gucconuanusi. CuibHble W cJIa0ble DJIEKTPOJIMUTHI.
Crenenp aucconmannu. Cpena BOJIHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpayibHas,
niesniounas. Bonoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  (CTeneHb  OKHUCIICHHS.
Okucnurenb W BOCCTaHOBUTENb. Ilpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxnelnime OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeToa »JIeKTpOHHOTO OalnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUS BEUIECTB M HMX MPEBPALCHUNA:
pa3lioKEHHE TEPOKCHUJA BOJIOPOJAa B IMPUCYTCTBUM KAaTalIM3aToOpa, MOJAEIH
KPUCTATMYECKUX PEIIETOK, TPOBEJCHNE PEAKIIU HOHHOTO 0OMEHa, Olpe/ieiicHue
Cpelbl PacTBOPOB C TMOMOIIBIO WHJIMKATOPOB, M3YYCHHUE BIMSHUS PaA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOHW PpEAKIMU | TMOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckass xumMus.

[Tosoxxenne HemeTaiuioB B [leproindyeckoi cucTeMe XuMUYECKUX JIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOCHMSI UX aTOMOB. DU3MUYECKHE CBOWICTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEPOJIa).

Bonopoa. Ilonydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METaJJIaMi M HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuasl. TormnuBHbIE
3JIEMEHTHI.

lanorensl. HaxoxaeHnue B mpupojie, cocoObl MONy4YeHUs, (PU3NUYECKHE U
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHelIne KUCI0pOoaCOAEepKAIINE
COeIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIICHHBIE CIOCOOBI MOMYy4YCHUS
rajgoreHoB. [[pumeHeHune raJoreHoB U UX COCIMHEHHUI.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIHOCOOBI MOTYYEHHS
Kuciaopojaa. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.



Cepa. Haxoxaenue B TpHUPOJE, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
xumuyeckue cBoictBa. CepoBogopona, cyiabduasl. Oxcupn cepui(IV), okcun
cepri(VI). CepHucTas U cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpumMenenue cepbl U €€ COeTMHEHU.

Azor. Haxoxaenue B mpupojie, CHOCOObI TMOJy4deHus, (undeckue u
XUMHYECKUE CBOMCTBA. AMMMAaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THBIE YI00pEHHUS.

®ochop. Haxoxmenwe B mpupojse, CHOCOOBI MONMydeHUs, (U3HUECKUE H
xumudeckue cBoictBa. Dochuapt u dochun. Oxcuasl dochopa, ocdopnas
kuciora u e€ comu. Ilpumenenue ¢ochopa m ero coenunenuii. docdopHsie
ya0OpeHus.

Yraepoa, HaxoXJIeHWE B MpUpojAE. AJUIOTPONHbIE  MOJIU(PUKAIIY.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronpHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yTojib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEHIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €0
COCMHEHN.

Kpemunii. Haxoxnenne B mpupoje, CrocoObl MoMydeHus, (Gpusuveckue u
xumudeckue cporictBa. Oxcupn kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[Ipumenenue kpeMHust 1 ero coequHeHui. CTekIo, ero nojy4eHue, BUJbl CTeKIIa.

[Tomoxenune metamwioB B [leppoandeckoil cUCTEME XUMUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOUYEK aToMOB MeTauioB. OOmue
¢dusnueckue cBocTBa MeTawioB. [IpuMeHeHHEe METauioB B OBITY M TEXHHKE.
CnuiaBel METAIIIOB.

DNEeKTPOXUMHUUECKUN PsAJl  HampspkeHu  MmetauioB.  OOImue  CrocoOsb
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrusl, MUPOMETAITYPrus,
anektpoMeramutyprus. [lonsarue o koppo3un MeramioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MertamuioB [A-rpynmnel [lepuoanueckoil cucTeMbl
XUMUYECKUX dJIeMeHTOB. HaTpuil u kanuii: moyuyenue, GU3nyecKue 1 XUMUIECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mrast xapakrepuctuka meTaioB I[A-rpynmer [lepuonuyueckoit crucTeMbl
XUMUYECKUX JJIEMEHTOB. Maruvii u KaJblMii: TojlydeHue, (U3HYEeCKue u
XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE IMPOCThIX BEIIECTB M HMX COEIUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUIL: ToNydeHue, pu3ndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMQoTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIIEKCHI aJTFOMUHUS.



OO6mrast xapakTepucTuka MeTauioB mo004HBIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

@u3nYeCKue U XMMHUUYECKHE CBOMCTBA XpoOMa U €ro coearuHeHuil. OKCUibl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatsl, HX
OKHUCIIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro COEOUHEHHI.
Baxueitimue coegunenuss wMapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznueckue U XUMHYECKUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcusibl u conu xenesa(ll) u sxenesa(Ill). [lonydyenune n npuMeHeHUE Kee3a
U €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHun. [lonydenue u
MPUMEHEHHUE MEJIU U €€ COCIUHECHUMN.

[uak: momyuyeHue, (pU3MUYecKre W XHUMHYECKHE CBOWCTBA. AMDOTEpHBIC
CBOKMCTBA OKCHJIa Y THIPOKCH/IA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA ¥ €r0 COCINHECHUM.

DKCIEepUMEHTAIbHbIE METOJIbI M3yYEeHHUsS BEHIECTB W MX MPEBpaICHUN:
U3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, xkene3a, MarHus B
KHCIIOPOJIe, H3y4YEHUE KOJUIeKIUMU «MeTalibl W CIUIaBbD), B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTraHUYECKHE aHMOHBI, KATUOH BOJOPOA
M KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCHUIOB aIOMUHUS U IUHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, PEIlICEHHE HKCIEPUMEHTAJIbHBIX 33/1a4 MO0 TeMaM
«l"anorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COECNUHEHUD,
«MeTaibl TJIaBHBIX MOArPYII», «MeTaibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHUM yCTOMYUBOTO pa3BUTHA delioBedecTBa. [loHsTHE
0 HaYYHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUN HayYHOTO ucciuenoBanus. HayuHble
MPUHIUIBI OpTraHU3alMil XMMUYECKOT0 MPOU3BOACTBA. [IpoMBbIIIEHHbIE CIOCOOBI
MOJIyYeHHUs] BAXXHEUIIIUX BEIIECTB (HAa MpuUMepe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBINITIEHHBIE CTIOCOOBI MOTYYECHUS METAILIOB U CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEN CPEllbl U €ro MociaeacTBus. Ponb xumun
B 00€CTIEUeHUN SHEPTeTUUECKONU OE30IaCHOCTH.

XuMusi HU 340poBbE UesnoBeka. JlekapcTBeHHble cpenacTtBa. IlpaBuia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIMHBI.

XvMHsI TAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Poib xumuu B
obecrieueHnH MUIIEBOI 0€30MMacHOCTH.



Kocmernueckne u mnapdromepnbie cpenctBa. beitoBas xumwus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUSs MTPenapaToB OBITOBOM XUMHH B TOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOoH).

XuMus B CEIbCKOM X03stiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIe YA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHaJIbl, KPACKH, CTEKJIIO, KE€paMUKa.
Marepuainsl a1 35eKTpoHUKHA. HanoTexHOI0rNu.

Pacuéthrble 3amaum.

Pacuérel: mMacchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YUYaCTBYIOUINX B PEAKIIUU BELIECTB, MAaCChl
(06BEMa, KoMYecTBa BEIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUHU, €CIIA OJHO
M3 BENIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOW MACCOBOM JOJIEH
PacTBOPEHHOIO BELIECTBA, MACCOBOM J0JIM U MOJSAPHOM KOHLEHTPALMM BELIECTBA
B PacTBOpE, AO0JIHU BBIX0AA MPOAYKTA PEAKLUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed NpU  HM3yYeHHH OOImed u
HEOPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA YE€Pe3 UCIIOIb30BAHUE KaK
00IIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TMOHITHH, MPUHATHIX B OTIEIbHBIX
IIpeaIMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ure ecTeCTBEHHO-HAYUYHbIE MMOHSATHA: SBJICHUE, HAYYHbIN (akT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKaLUs, MePUOJAUYHOCTh, HAOIIOIECHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJIECINPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMUP, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUIN YPOBEHD, BELIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHUME BEIECTBA, WJICAlbHBIM ra3, (Qusmyeckue
BEJINYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucTeMa, onocepa, METaboIu3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U IIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMbIE, TOILIMBO,
pPECYPCBL.

TexHonorus: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJULYprus, CTPOUTEIbHbBIC
MaTepuaibl, CENbCKOXO3IUCTBEHHOE TPOU3BOACTBO, IMHUILEBASI TPOMBIIUIEHHOCTD,
bapmaneBTUyeCcKast IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX
IIpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpEeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsA BBIICNIEHBI CIEAYIOIIME COCTABISIIOIIME: OCO3HAHUE
0o0yYaronMMuUCs POCCUHCKOM TpakIaHCKOW HMAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOTPEICIICHUIO; HATMYMEe MOTUBAIIUU K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl pPYyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHHUS, HAIM4YNE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIn4yHOCTHBIE pE3yibTaThl OCBOEHHUS NpeAMETa «XHUMHSI» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIHHOCTU
o0ydJaromnuxcst B MpoIecce peaan3aiui 00pa3oBaTeIbHON NeATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M TPAKTUUECKON JesATEeIbHOCTH
oOyyaromuxcsi B mpolecce peain3anur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHMSI 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3aHUH yUEOHBIX
IIPOCKTOB, PEIIICHUH YUYCOHBIX U IO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUI0
OTE€YECTBEHHON XUMMHHU,

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJIYUYE€HUH U MOCIETYIOIEM aHATU3Ee
uHGOPMAITH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUUYECKOr0 TTOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBAaTh CBOE IOBEJACHHUE W IOCTYIIKM CBOMX TOBAPHUINICH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUE€TOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

MOHUMAaHUSl IIEHHOCTEH 30pOBOrO0 U 0e30MacHoro ooOpasza >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOroficHUsl TMpaBwi 0€30MacHOTO OOpallleHHs C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYJIOBOU JESATEIBHOCTH;

NOHUMAHHUSI LEHHOCTH NpaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301MacHOI0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITHS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BATEIbLCKOM
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NEeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKUX 3a]ay
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YCHHUIO0 Mpodeccuil pa3anyHOTOo pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS TTPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU 1€ TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpPAaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
MJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) IK0J10rH4eCcKOro BOCIMTAHMS :

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJIBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIXKCHUN XUMUU IS
pelIeHns BOIPOCOB PAllMOHAIBHOTO TPUPOIOTI0JIb30BAHMS;



AKTUBHOTO HENPHUATUS JECUCTBUM, TMPUHOCIIIAX BPEI  OKPYKaKOIIEeH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUsITHBIE AKOJOTHUUECKHE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIIATh UX;

HaJIM4YUS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJTOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B TO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 00IIIECTBEHHOMN MPAKTUKH;

NMOHUMAaHMS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAHUU PAIMOHATBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHWU TMPoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIS  COBPEMEHHOMU
IABUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABICHHOCTH U BayKHOU POJIM B CO3JaHUH
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIIEHUU TI00aJIBHBIX MPoOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HayUYHbIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IIEJIbI0 TOJIYYEHHUS JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus mpo0JieM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATENBCKOMN AEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oOBaHUIO M|
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TIO XUMHH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3fuyHbIX chepax npodhecCHoHAIbHOM
NEATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI [0 XMMUU HA YPOBHE
cpeHero od1iero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUA  MHMPOBO33PEHUSI  OOYyYarOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTeMa, HayYHbIH (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEUCTBHs (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecCIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOITNXCs;
CITOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JIEVUCTBUA B MMO3HABATEILHOM U COIUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEIU JEATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh IMPH OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUSA:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATUM U YCTAHABIMBATH UX B3aHUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS JIJIsl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKLINM;

YCTAHABIUBATh IPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XMMUHA CHUMBOJUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIC TIPEICTABICHUS — XUMHUUCCKUI
3HaK (CUMBOJI) AJIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMHUUECKON peaKIuu
— MpU pelIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS JJI BBISBICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe McCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHUX
peakiuii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMPOBAaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAHUSA U OCHOBBI AJI1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMbBIX CYKJIECHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHSI ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJCIIAHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM U MPOEKTHOMN
NEeSTENBHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB
NO3HAHUS.

3) pa6ora ¢ nndopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHMOpManuu (HAy4dHO-
NOMmyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALUIO PA3NIMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNU, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYHBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIMUYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3aaad
OIIPEIENIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHyI0  (OpMy  MpeACTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HATI'TLATHOCTH.

KoMMyHMKAaTHBHbBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUA:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOii TEMbI B XOJI€ IUAJIOTa U/ WIn
JIMCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlUCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO MM COBMECTHO CO CBEPCTHHKAMU MTPH BHITIOJTHEHUN
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, PeaIu3aiuu Y4eOHOIo MPOeKTa, U (OPMYJIHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUI ITyTEM COTJIACOBAHMS IO3WUIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

PeryisiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeSATENbHOCTh, ONpenessis €€ Leaud M 3aJauyd, KOHTPOJIHUpPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TpEIJIaraéMblii aJIrOpuT™M JACHCTBUN MpuU
BBIMIOJJHEHMHM Y4E€OHBIX M UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ pexTuBHBIN €rMOCOO MX peleHUus C Y4YETOM IMOJYYEHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISITh CAaMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHajiu3a |
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yNbTaThl OCBOEHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpOBHE Ha YpOBHE CPEAHEro o01Iero o0pa3oBaHusl BKIIOYAIOT ClienupruuecKue ams
y4eOHOro npeaMera « XUMHUs HaydHbIE 3HAHUS, YMEHUS U CHOCOObI EUCTBUHN MO
OCBOEHUIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JAEATEILHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHWIO 3HAHWUW B PA3JIMYHBIX Yy4eOHBIX
CUTyalUsX, a TAKKE B PEaJIbHBIX KU3HEHHBIX CUTyallUsX, CB3aHHBIX C XUMueu. B
nporpaMMe IO XUMHUHU TPEAMETHBIE PE3yJbTaThl MPEJCTABICHBl IO TojaM
U3YUYCHHUS.

10 KJTIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OpraHuueckas XHUMHS
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIEeUEeHHUU YCTOMYHUBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SHEPreTUUECKON U
NUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHUU HOBBIX MATEPUAJIOB,



HOBBIX HCTOYHUKOB SHEPTUH, B oOecrieyeHuu PalMOHAIIBHOTO
IPUPOAOIOIL30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KYyJIbTYpbl
YeJI0BeKa, a TAKKe IKOJIOTUUECKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAraI0IINE TOHITHS — XUMUYECKUI SJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAs
obonouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMma, TruOpuau3alus AaTOMHBIX OpOWUTaliel, HWOH, MOJIeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
rpynmna, paaudkall, CTPYKTypHble (opmynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas M MPOCTPAaHCTBEHHas (Te€oMeTpuuecKas,
ONTUYECKAs), H30MEpPbl, TOMOJIOTUYECKUN psAll, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COCAUHEHHUSI, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPUH, 3aAKOHBI
(nepuoanueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TOpeBpalleHUuss OHHEPrUM TMPU XUMHUUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMUS, JEXKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUM; MPECTABICHUS
0 MEXaHU3MaX XHMHYCCKHX PEaKIUH, TEPMOAMHAMUYCCKUX W KUHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aMMHOM BJIMSIHUUA aTOMOB M T'PYIIN aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dextsl, opuentantsl | u Il pona);
(dakToIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU W 0O€30MacHOM
UCIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NeSATeIbHOCTH YeJIOBEKa, OOIIMX HAYUHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aWMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE TOHSTHS MPHU
OMMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHMUYECKUX COCANHEHU;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIUMKY JJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCcKuX
BEIIECTB;

COCTaBJISATh YPAaBHEHUS] XMMHUYECKUX PEAKIIMH U PACKPBIBATh WX CYIIHOCTD:
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca »JTUX peakluil, peakuuil HOHHOrO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHECHHUIA,



U3rOTABJIMBATh MOJEIN MOJIEKYJI OPTaHUYECKHUX BELIECTB IS WIIOCTpaLuu
UX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJIEKHOCTh M3YUEHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJacCcy/Tpynmne COeIMHEHUM, JaBaTb MM Ha3BaHHUA IO CHCTEMaTHYEeCKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS I OTIEIbHBIX
Ipe/ICTaBUTENIe OPraHMYEeCKUX BEIECTB (3TWIIEH, alleTHIICH, TOJIYOJ, TJIMIEPHUH,
STUJICHTJIMKOIb, (eHos, dopmanbAaerua, aneTaiblIeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KHUCIIOTBHI,
[JIMIIMH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBUHHI, U30IMPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

c(OPMUPOBAHHOCTh YMEHHUS ONpPENeNsATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COEIMHEHMSIX (KOBAJICHTHAas M HWOHHAas CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TMOJOXKEHUsI TEOPUH CTPOCHUs
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XUMHUYECKHUE CBOMCTBA THUMNUYHBIX MPEICTABUTENEH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKa/INCHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOAOPOJOB, CIUPTOB, aJbICTH]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAMHEHUN U AMUHOB,
AMUHOKHUCJIOT, O€JKOB, yrieBoJOB (MOHO-, JAW- U  MOJHCAXapHOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYKD  CBSI3b  MEXAY HHMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHN C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh yMEHUS MOATBEP)KJIATh HAa KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT
KPaTHOCTH U THIIa KOBAJEHTHOH CBSI3U (G- U T-CBSI3U), B3aUMHOTO BIIUSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKT€PU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
CBIpBs (He(Th, MPUPOAHBIN Ta3, yTOJb), CIIOCOOBI €T0 MePepadOTKH U MPAKTUIECKOE
IpUMEHEHUE IPOAYKTOB EPepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUI O €CTECTBEHHO-HAayYHBIX
METO/IaxX MO3HaHUsl — HaOJIIOJIEHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’JbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE OTIEPAIIUN MBICITUTEIHHON
NesTeIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 00O0OIIEHHE, CHCTEMaTU3alluIo,



BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJIsl U3YUYEHHUs CBOWMCTB BEUIECTB U
XUMHYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTA MAaTE€pUaJbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIEC 3HAHUS M0 OPTraHWYECKOW XUMHUU JJIsi OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUECKUM (hOopMyJiaM
U YpPaBHEHUSM XHMHYECKUX DPEAKIIUN C MCIOJb30BaHUEM (PU3NYECKUX BEIMUWH
(Macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHUIO XHUMHYECKON (OopMyIibl
BEILIECTBA 1O M3BECTHBIM MACCOBBIM JOJSAM XUMHUUYECKUX SJIEMEHTOB, MPOJAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATH, AHATU3UPOBATH M OLICHUBATH
C TO3UIUUA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM ¢ repepaboTKON BEUIECTB,
UCII0JIb30BaTh MOJYYEHHbIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pelIeHu mpolemM
B CUTYalIUsIX, CBSI3aHHBIX C XUMHUE;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHUE M HW3YUYECHHE CBOWCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aady MO PACIO3HABAHWIO OPTaHWYECKUX BEMIECTB) C COONIOCHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAaMU M JIA0OPATOpPHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1IENb HUCCJIEAOBAHMS, NPEACTABIATh B pa3indHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOMI0/IaTh TPaBWIIA YKOJIOTHYECKHU IIeJIECO00pPA3HOTO TOBEJACHUSI B OBITY U
TPYIOBOW JEATENIBHOCTH B IEJNSX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOILIEH
IPUPOJIHOM CPENBI U TOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJIM3UPOBaTh 1EIECOO0PA3HOCTh NMPUMEHEHHS] OPraHUYECKUX BEUIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATH IIEJICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (HaAy4yHasl U y4eOHO-HayuHas
JUTEpaTypa, CpencTBa MaccoBoit nudopmaruu, HTEpHET U ApyTrHue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmass M HeopraHU4eckas
XUMUSD» OTPakKaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTEpUAIbLHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIIEHUM TPUPOJIBI, O MECT€ W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, PHEPreTUYEeCKOW M MHUILIEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUCHUH PALMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
dbopMHUpOBAaHMKM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKKe
AKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TIPUPOJIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS — XUMUUYECKUI 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs 000JI0YKa aTtoma, S-, p-, d-aToMHBIE OpOWTaIM, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIA, BaJEHTHOCTb, OJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHCJIEHUS,
XUMUYECKasi CBs3b (KOBaJICHTHAs, MWOHHAsA, METAJUIMYECKas, BOJOPOHAs),
KpUCTAIJIMYECKAs] PEIIETKA, XHUMHUYECKash peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAss JUCCOLMALMS, CTENEeHb JIUCCOIMALNH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUUYECKOUN peakIiu, CKOPOCTh XUMUYECKON peaKkii, XUMUUIECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUYECKON IHUCCOLUMAINU, NEPUOAUUECCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChl BELIECTB, 3a4KOH COXPaHEHUS U
NPEBPALICHUS] SHEPTUU NPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIINE B OCHOBE TOHUMAHUS PUUUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJSIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSX;
NPEACTABICHUS] O MEXaHM3MaX XUMHUYECKUX PEAKLIHUM, TEPMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUS, O XUMHYECKOM PaBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHUCTEMax; (PAKTOJOTHMUYECKHUE CBEICHUSI O CBOWCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacCHOM HCIOJIb30BAHUH BAXKHENIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW MACSATEIBHOCTH 4YeNIOBEeKa, OOIIMX HayYHBIX
MPUHIIAIIAX XUMHUUYECKOTO TTPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIME MOHSATUS MPU
ONMCAaHUH HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HMCIOJBb30BaTh XUMHUYECKYIO) CHMBOJIMKY JIJIS
coctaBieHusi (OpPMYJ BEIIECTB M  ypaBHEHUH  XHUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTIPEICTISATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XMMHUYECKON CBSI3M (KOBaJIGHTHAs,
UMOHHAs, MeTaJJInyecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOM  pelETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW PpEImIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHI: KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
110 UX COCTABY, XUMUYECKUE PEAKLIUU MO PA3IMYHBIM MPU3HAKaM (UHCIIy U COCTaBY
pearupyomux BEHIeCTB, TEIJIOBOMY 3(P(EeKTy peakiu, U3MEHEHHIO CTEHeHeH
OKHCJICHUSI JJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaju3aTopa U JIpyTrue);
CaMOCTOSATENIbHO BBIOMpPATh OCHOBAHMS M KPUTEPUU I Kiaccuukanuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUIECKOTO 3akoHa /.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuomnueckoin  cucremsr  J[.H. MenpaeneeBa,  UCIOIB3YS  IMOHATHUSA
«QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKUE TMOMAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSACHSATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
coeauHeHnd 1o nepuogaM u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MenneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 2JIEMEHTOB HA OCHOBE CTPOCHUS UX
AIEKTPOHHBIX 000JI0YEK;

c(hOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
ITOMOIIBI) YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIHTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIro OajaHca
ATUX pPEaKUuid; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI WX TMOJHBIX U
COKpAalIEHHBIX  WOHHBIX  yPAaBHEHHWW;  pEakUuMyd  TUAPOJW3a;  peaKuuiu
KOMITJIEKCO0Opa3oBanHusl (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(OPMUPOBAHHOCTb YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEeaAKIMil ¢ y4éTOM HMX HHEPreTUYECKHUX XapaKTePUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pPa3jIMYHbIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMHUIECKOT'O PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniuin Jle [larenbe);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIUH,
JeKallie B OCHOBE IMPOMBIIIJICHHOTO TOJIYYEHHUS CEpPHOW KHUCIIOTHI, aMMHaKa,
oOIIye Hay4dHble TMPHUHIMIBI XAMHUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
IPUMEHEHHUs HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUA CHUCTEMOM 3HAHMM O METOJAaX HAYYHOTrO
NO3HAHMS SIBICHUW TPHUPOAbI — HAOMIOJEHNE, W3MEpEeHUe, MOICIUPOBaHNUE,
AKCIIEPUMEHT (peasbHBIM M MBICIICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAILHOM UCCIIEIOBAHUH BEIIECTB
U Ui OOBSICHEHHS] XHMHUYECKHUX SBJICHUH, HMEIOLUX MECTO B MPHUPOJE,
PAKTUYECKOH JESITEIIbHOCTH YeJIOBEeKa U B TTOBCETHEBHOM JKU3HMU;

c(hOPMUPOBAHHOCTh YMEHHSI BBISBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHU C
NOHATUSMU W TPEACTABICHUSMU IPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJsiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUEThl: C MCIOJIb30BAaHUEM
MOHATUN «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHIICHTPAIIUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEILIOBOTO 3(deKTa
peakuuu; 3Hau€HUsT BOJOPOJHOTO IOKa3aTessl pacTBOPOB KHUCIOT M HIEJOoYed C
U3BECTHOM CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMa, KOJNMYECTBA BEIECTBA)
NPOAYKTa PEaKINK, €CIM OJHO W3 MCXOTHBIX BEIIECTB JaHO B BHUJE PAacTBOpa C
OMpeIeIEHHON MAacCOBOM 0JeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B U30BITKE
(MMeeT MpUMeCH); T0JIM BBIXOa MPOAYKTa peakui; 00bEMHBIX OTHOIICHUHN ra30B;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBATH W MPOBOAMTH
XUMUYECKUA  DKCIEpUMEHT  (MpOBEJCHHE  peakuuid  MOHHOro  OOMeEHa,
MIOJITBEPIKICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIIECTB, OMpPECICHNE
CpelIbl PAcTBOPOB BEHIECTB C TOMOIIBIO HMHIWKATOPOB, H3yYEHUE BIMSHUSA
pa3iauuYHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, peuieHue
AKCIIEpUMEHTANBHBIX 3amay 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJII0/IeHHEeM MpaBuil O€30MacHOro OOpaleHusl ¢ BEIECTBAMU U JIA0OpaTOPHBIM
obopyaoBanueM, GOpMyITUPOBATH IETb UCCIEAOBAHUS, TIPEACTABIATH B Pa3IMIHON
dopMe  pe3ynbTaThl 3KCIEPUMEHTa, AaHAIW3UPOBaTh M  OLICGHUBATh  HX
JOCTOBEPHOCTS;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIIIOIaTh MPABUJIA TTOJIH30BAHUS XUMUYECKON
nocyaod W jabopaTopHbIM 00OpyJOBaHHWEM, OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH [0 BBITIOJTHEHUIO JIa0OPATOPHBIX XUMHUYECKHUX
OMBITOB, JKOJOTUYECKH 1€eCO00pa3HOT0 TMOBEACHUS B OBITY W TPYJIOBOMH
JEATEBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbsI, OKPYXKAIOLIEH MPUPOIHON
cpenbl W JOCTWXKEHUS €€ YCTOWYMBOTO PAa3BUTHSA, OCO3HABATh OMNACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3Mbl OMPEICIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHUMas cMmbich mokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MHMOPMAITNHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JuTepaTypa, cCpeAcTBa MaccoBor nHpopmanmu, UHTEpHET U Apyrue), KPpUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.
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but6mmoreka [JOK

https://m.edsoo0.ru/d69df65
0

bu6mmoreka [IOK
https://m.edsoo.ru/d69df65
0

bubmuorexa [JOK
https://m.edso00.ru/d69df65
0

bub6nuoreka [JOK
https://m.edsoo.ru/d69df65
0

bu6nmoreka [IOK

https://m.edsoo.ru/d69df65
0



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
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

Hroro o pazneny 35

Pa3nea 3. Kuciopoacoaepskamue opraHu4ecKue coeJHHeHH
3.1 Crnuptsl. ®enon 11

KapOoHnunbHbie coeAMHEHUS: abACTU bl U
3.2 keToHbl. KapOoHOoBbIE KHUCIOTHL. CIlI0KHBIE 21
3¢upsl. Kupsl

3.3 VYrieBoanl 9

Hroro no pazneny 41

Pa3neu 4. A3oTcoaepskaiue opraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12

Hroro no pazneny 12

Pa3zgen S. BoicokoMoJIeKYJIsIpHBIE COeIUHEHUS

5.1 BBICOKOMONEKYJIISIPHBIE COEMHEHUS 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102

bu6mmoreka [IOK
https://m.edso0.ru/d69df65
0

bu6nmoreka [IOK

https://m.edsoo.ru/d69d{65
0

bub6nuoreka [JOK
https://m.edsoo.ru/d69df65
0

but6mmoreka [{OK

https://m.edsoo0.ru/d69d{65
0

bu6mmoreka [IOK
https://m.edsoo.ru/d69df65
0



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NporpamMmbl

Ne i/

Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM

Ctpoenue atoma. [leproauyeckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XUuMHYECKUX
snemeHToB /I. 1. Menaeneena

19 Crpoenue Bemectsa. MHOrooOpasue
' BEIIIECTB

1.3 XUMHUYECKUE PEAKIUU

Hroro no pasneny

Paznen 2. Heopranuueckass xumus

2.1 Hemeramel

2.2 Mertannsl

Hroro no pazngeny

Pa3zgen 3. XuMus u :KU3HL

3.1 MeToapl mO3HAHUS B XUMHAH. XUMHSA U

KoauuecTBO 4acoB

Bcero

11

19

39

31

23

54

KonTpoabHbl
e padoThl

IIpakTH4eckn
e padoThl

DJIEeKTPOHHbBIE

(uu¢posbIe)
oOpa3oBaTe/ibHbIEC

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/2dd5712
4

bu6mmoreka [{OK

https://m.edsoo0.ru/2dd572
4

bu6mmoreka [IOK
https://m.edsoo.ru/2dd5712
4

bu6nuoreka [JOK
https://m.edsoo.ru/2dd57f2
4

bu6nmoreka [JOK

https://m.edsoo.ru/2dd57{2
4

bu6mmoreka [{OK


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

JKU3Hb https://m.edsoo.ru/2dd572
4

Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB 110

IMPOTPAMME 102 4 8


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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

T
i emMa ypoka

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XUMUH, [IPEICTaBICHHE O MHOI000pa3un
OPraHNYEeCKUX COCTMHEHUIN

DJIEKTPOHHOE CTPOEHUE aToMa yIiiepojaa
(ocHOBHOE U BO30YXJIEHHOE COCTOSIHHS).
BanenTabIe BO3MOXKHOCTH aTOMa
yriepoja

XUMHUYECKas CBSI3b B OPraHUUECKUX
coenuHeHUsX. MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBs3CH

Teopust cCTpoeHUsI OPraHUUECKUX
coenuHenuit A. M. bytneposa

Bunbel uzomepun: CTpyKkTypHasi,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE

3¢ (deKThl B MOJIEKYyJIaX OPraHuYEeCKUX
COeIMHEHUN

[IpencraBienue o Ki1accuPpUKaIMU U
6 cHCTeMaTh4YecKass HOMEHKJIaTypa
(IUPAC) oprannueckux BelIecTB
Knaccugukarus peaxkimii B
OPraHU4YeCKON XUMHH

KoanuyecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

IIpakTHyecku
e padoThbl

DJieKTpOoHHbIE HH(POBBIE
o0pa3oBaTe/bHbIE PeCypChI

bubnuoreka [JOK
https://m.edsoo.ru/3686¢e6f5

bu6nuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bubmuoreka [JOK
https://m.edso0.ru/8d39f5¢c8

but6mmoreka [IOK
https://m.eds00.1u/9¢595¢cb8

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661

bubnuorexa [JOK
https://m.edsoo.ru/c212dd21

bu6nuoreka [JOK
https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

10

11

12

13

14

15

CucreMmarusanys 1 0000IeHNE 3HAHUN
10 TEME

AJIKaHBI: TOMOJIOTUYECKUI PsJI, 0OmIast
dbopmyna, HOMEHKIATypa U U30MepHs,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

dusnueckue U XUMUYECKHE CBOMCTBA
aJIKaHOB

Haxosxenue ajqkaHoB B PUPO/IE.
CrocoObI ToTy4YeHUs ¥ IPUMEHEHNE
AJIKAaHOB

[uxnoankansl: o0mas hopmyna,
HOMEHKJIATypa B U30MEpHs,
0COOCHHOCTH CTPOCHHSI U XUMUYECKUX
CBOWCTB, CITOCOOBI MMOJTyYCHHS U
MpPUMEHEHHE

Pemenne pacu€THbIX 3a1a4 HA
OIpeIeIeHNE MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOr0 BELIECTBA I10 MACCOBBIM
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJSLIUX B
ero cocra. CucremaTuzanus u
00o0011eHne 3HaHUH TI0 TeMe

AJIKEHBI: TOMOJIOTUYECKHH psJl, oO1as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHE
MouiekyJl. CTpyKTypHasi U LIUC-TPAHC-
M30MEepHsl AJIKEHOB

®u3nuecKue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuio MapkoBHHKOBA

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

bubnunoreka [JOK
https://m.edsoo.ru/25a14636

bu6nuoreka [JOK
https://m.edsoo.ru/3137711¢

but6mmoreka [IOK
https://m.edso0.1ru/259b0ash

bu6mmoreka [IOK
https://m.eds00.1ru/156730d2

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

but6mmoreka [JOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [IOK
https://m.eds00.1ru/21069¢ccd


https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

16

17

18

19

20

21

22

23

24

25

26

27

CniocoOblI 1osTy4eHus U IpUMEHEHUE
QJIKEHOB

[TpakTuyeckas pabora Ne 1 o Teme
"IlosydyeHue ATUIIEHA U U3YUEHHUE €TO
CBOMCTB"

Pemenne pacu€THeIX 3a7a4 Ha
oTpeieIeHue MOJIEKYJIAPHON (OPMYIIbI
OpPraHUYECKOro BELECTBA

ATKagueHsl: CONPSKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIMPOBaHHBIE.
Oco0eHHOCTH 2IEKTPOHHOTO CTPOEHHUS
XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JUEHOB

CriocoObI notyueHus 1 IpUMEHEHNE
aJIKaJIuCHOB

AJIKWHBI: TOMOJIOTHYECKHIA PsiJI, 001as
dbopmya, HOMEHKIIAaTypa, IEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (pr3MdecKre CBONCTBA

XMMHYECKHE CBOMCTBA aJIKNHOB

KauecTBeHHBIE peakiiuy Ha TPOHHYIO
CBS3b

CrniocoObl 1osTy4eHus U IPUMEHEHUE
QIKWHOB

Pewenue 3ana4: pac4€Tsl 110 YpaBHEHUIO

XUMHUUYECKON peakiuu

Kontponbnas padota Ne 1.

bubmuoreka [JOK
https://m.edsoo.ru/665dc058

bub6nuoreka [JOK
https://m.edsoo.ru/0941eed8

bub6nmoreka [JOK
https://m.edsoo.ru/e9ea9921

but6mmoreka [IOK
https://m.eds00.1ru/04298c0a

bubnuorexa [JOK
https://m.edsoo.ru/e561253d

bubmuoreka [JOK
https://m.edsoo.ru/1aa81660

but6mmoreka [JOK
https://m.edsoo.ru/68b6ccdc

but6mmoreka [JOK
https://m.eds0o0.ru/23493a93
but6mmoreka [{IOK
https://m.edsoo.ru/7b1c48da
bubmuorexa [JOK
https://m.edsoo.ru/a6falea
bubmmorexa [JOK
https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

28

29

30

31

32

33

34

35

36

37

38

ApEHBI: TOMOJIOTHYECKUH PSIJT, 00IIIast
dbopMyIia, HOMEHKIIATypa. DIIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OeH3071a U TOJIyoJa, UX (PU3NYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU
3aMeIEHUs

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKLIUU
IIPUCOEIUHEHHS], OKHCIIEHHE TOMOJIOTOB
OeH3ou1a

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIA

Pemienue pacy€THpIx 3a1a4 Ha
ompeieJIeHUEe MOJICKYJIIPHON (OPMYJIBI
OpPraHUYECKOT0 BEIIEeCTBA

CriocoObI moTyueHus 1 IpUMEHEHNE
apeHOB

I'eneTnueckas CBA3b MEXAY

Ppa3jIMuYHbIMU KJIaCCaMU YIJICBOOOPOJI0B

PacuéTel Mo ypaBHEHUSM XUMUYECKUX
peakuuii. CucremaTuzamus u
000011IeHNE 3HAHUN 10 TEME

[Tpuponnsiii ra3. [lonyTHble HEQTIHBIE
rassl

KameHHbI# yrosib ¥ IpOIyKThI €ro
nepepaboTKu

Hedth 1 criocoOs! e€ nepepaboTKy.
[IpumeHneHne TpOAYKTOB NiepepaboTKu

bu6mmorexa [IOK
https://m.edso0.1ru/a92a7094

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

but6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2¢

bubnuoreka [JOK
https://m.edsoo.ru/6£717d09

bubmuorexa [JOK
https://m.eds00.ru/69b3398b
bu6mmorexa [IOK
https://m.eds00.1ru/2119de78


https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

40

41

42

43

44

45

46

47

48

49

50

He(TH

I'eneTndeckas CBA3b MCKIAY
Ppa3jIndYHbIMU KJIaCCaMU YIJICBOAOPOJI0B

["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB:
ANIEKTPOHHOE CTPOCHUE; PEAKITHI
3aMEIICHHS TaJloreHa

JleiicTBuE 1I€II0UCH Ha
rajoreHnpou3BoiHbIe. B3anmonaeiicTere
JIUTAIOTCHAIIKAHOB C MarHUEM M IIMHKOM
CucremaTu3anus 1 0000IICHUE 3HAHUIA
o pazzaeny "Yriaeroaopoibr"
CuctemaTuzanus 1 0000IICHUE 3HAHUIA
1o pazzaeny "YriaeBonopobl"
[TpenenpHBIC OTHOATOMHBIC CITUPTHI

XHUMHUUYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

Crioco0blI oTyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

[TpocTeie 3¢upbl: HOMEHKIIATypa U
HU30MepHs, 0COOEHHOCTH (U3HUECKUX U
XUMHYECKHX CBOHCTB

MHOroaToMHbIE€ CIIUPTHI:
STWJICHIJIMKOJb U TIULEPUH, UX
¢duznyecKkue 1 XuMUYeCK1e CBONCTBA

CriocoObI nostyueHus 1 IpUMEHEHNe
MHOT'OQTOMHBIX CITUPTOB

DEeHO: CTPOEHUE MOJIEKYJIBI,

bu6mmorexa [IOK
https://m.eds00.1ru/82b4d759

bu6nuoreka [JOK
https://m.edsoo.ru/20e89{22

but6mmoreka [IOK
https://m.edsoo0.ru/20e89{22

bu6nuoreka [JOK
https://m.edsoo.ru/26ee34fe
bu6nmoreka [IOK

https://m.edso0.ru/48410000000000

0

bub6mmoreka [IOK
https://m.edsoo.ru/c2¢788b2

bubmuorexa [JOK
https://m.edsoo.ru/ee4d84aa

bubnuoreka [IOK
https://m.edsoo.ru/d12e567d
but6mmoreka [{OK


https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

51

52

53

54

55

56

57

58

59

60

61

¢busndeckue cBoicTBa. TOKCHIHOCTD
denomna

XuMudeckue cBorcTBa (peHoma

CriocoObI moTyueHus 1 IpUMEHEHNE
denona

[TpakTuyeckas padora Ne 2. Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Crupthl 1 peHombr"

Cucremarusanys U 0000IeHNEe 3HAHUN
10 TEME

AJ'II)I{CFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOoeHHE KapOOHWILHOM IPYIIIIBL;
TOMOJIOTHYECKHUE PSIIIbI, 001Iast
dopmyna, n30Mepus 1 HOMEHKIIATypa
AnbAeTUIB U KETOHBI: U3NICCKUE
CBOWCTBA; PEaKIH MTPUCOCTUHEHHUS
Peakiuu okuciieHust 1 KadeCTBEHHbIE
PEaKIMU aJIbJIETHI0B U KETOHOB
Crioco0bl TONTyYeHHNs albIETUAOB U
KETOHOB

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJIEKYJI

N3oMepust 1 HOMEHKJIAaTypa KapOOHOBBIX

KHCTIOT, UX (hU3HUECKHe CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/2¢ce72618

bubnuoreka [JOK
https://m.edsoo.ru/037ca5f9

bubmorexa [JOK
https://m.edsoo.ru/c77ddf4c

bubnmoreka [IOK
https://m.edsoo.ru/fd0ced09

bu6mmorexa [IOK
https://m.eds00.1u/1810cb9b

bubnuorexa [JOK
https://m.edsoo.ru/b139beaa

bubnuoreka [JOK
https://m.edsoo.ru/c887425¢
but6mmorekxa [JOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1¢51

bubmuorexa [JOK
https://m.edsoo.ru/fecOb113

bub6nmoreka [IOK
https://m.eds00.ru/700cc87b

bubmuoreka [JOK
https://m.edsoo.ru/40e6e0e9



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

62

63

64

65

66

67

68

69

70

71

Oco0eHHOCTH CBOICTB MypaBbUHON
KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenn BeICIIMX
KapOOHOBBIX KUCIIOT

[TonsiTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nosTyueHust 1 IpUMEHEeHne
KapOOHOBBIX KHCIIOT

CnoxxHbI€ 3(OUPBI: TOMOJIOTHYECKUHN P,
obmas popmyia, uzoMepus u
HOMEHKJIaTypa

dusznyueckne ¥ XUMHUYECKHIE CBOMCTBA
3¢upoB

Konrposnsnas padora Ne 2.

Pemenune pacy€THbIX 3a71a4: 110
YPaBHEHUIO XUMUYECKOW peaKkIu, Ha
ompeieTIeHue MOJICKYJIIPHON (OPMYJIBI
OpPraHUYECKOI0 BEIIECTBA

[TpakTuueckast padbora Ne 3. Pemenue
AKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"Kap6oHoBsie kuciothbl. CI0KHbBIE
a¢upsr"

XKupsr: crpoenne, pu3nUecKue u
XUMUYECKHE CBOMCTBA (TUAPOITU3)

bubmmoreka [IOK
https://m.edsoo.ru/bb31be71

bubmuorexa [JOK
https://m.edsoo.ru/83a08773

bubmuoreka [JOK
https://m.edsoo.ru/0d162d9d

but6mmoreka [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bubnuoreka [JOK
https://m.edsoo.ru/ad6b94b2

bubmmoreka [IOK
https://m.eds00.ru/486671fb

bu6nuorexka [JOK
https://m.edsoo.ru/al9¢5b98



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98

72

73

74

75

76

77

78

79

80

81

82

Oco0eHHOCTH CBOMCTB JKHUPOB,
COZIEPIKAIIMX OCTaTKU HENPEAeTbHBIX
KHUPHBIX KUCIOT. JKUpsI B mpupoze

Mpl1a KaK COJIM BBICIIMX KapOOHOBBIX

KHCJIOT, UX Morotee aeiicteue. IlonsTue

0 CHHTETHUYECKHX MOIOIIUX CPEACTBAX
(CMO)

['eHeTndeckas CBSI3b YIIIEBOJAOPOIOB U
KHCJIOPOICOIEPKAIINX OPTaHUYECKIX
BEIIECTB

Pacu€tbl Mo ypaBHEHUSIM XUMHYECKUX
peaxkuuii

CucreMmarusanys 1 0000IeHNEe 3HAHUN
10 TEME

OO01mas XxapakTepuCTHKa YTJIEBOAOB U
KJaccuuKanus yrieBo1oB (MOHO-, U~
U TIOJICaxapu/ibl)

MoHocaxapuabl: pusnyeckue cBoiicTa
Y HaXO0>KJIEHUE B IIPUPOJE
[TpuMeHeHue TI0KO03bl, €€ 3HaYeHNE B
KHU3HEIEeATEIbHOCTH OpraHu3ma
Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. Haxoxenne B npupoje u
MIPUMEHEHUE AUCaxXapuI0B
ITonucaxapuasl: CTpOCHUE
MaKpOMOJIeKYJI, (PU3NYEeCKHe U

XUMHWYCCKUC CBOﬁCTBa, IMPUMCHCHUC

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

bubmmoreka [IOK
https://m.edsoo.ru/b0331922

bubnuoreka [JOK
https://m.edsoo.ru/3¢566565

bu6nuoreka [JOK
https://m.edsoo.ru/56790c96

bu6mmoreka [IOK
https://m.edsoo.ru/f8eaf2eb

bubnuoreka [JOK
https://m.edsoo.ru/7a9693al

bu6nmoreka [IOK
https://m.edsoo.ru/b4bdda2d
bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d

bu6nuoreka [JOK
https://m.edsoo.ru/eb0384e7

bubmmorexa [JOK
https://m.edsoo.ru/72a04508

bubnuoreka [JOK


https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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
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90

91

92

Pemienue pacyeTHbIX 3a1a4 Ha
omnpeAesieHue JOJIM BbIX01a MPOAYKTa
pEeaKkru OT TEOPETUYECKH BO3ZMOKHOTO

Cucremartu3zaiys U 0000IIeHIE 3HAHUN
0 paszeny

AMUHBI: K1accuuKais, CTpoeHue
MOJIeKyJ, o0mast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nyecKre CBOMcTBa
XHUMHYECKUE CBOMCTBA ar(paTHIECKUX
aMUHOB

AHWINH: CTPOEHUE aHWIINHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

CriocoObI otyueHus 1 IpUMEHEeHNe
anmudaTHIeCKUX AMHHOB

AMWHOKHUCIIOTBI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKre CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHUYecKre CBONCTBAa aMUHOKHCIIOT,
HX OMOJIOTHYECKOE 3HAUCHHUE
aMUHOKHCIIOT. CUHTE3 U TUAPOIHU3
MEITU/IOB

benku kak mpupoHbIE TTOJIUMEPHI;
CTPYKTYpHI OCITKOB

XUMHUYECKUE CBOUCTBA OEIIKOB

https://m.eds00.1u/6216e766

bub6mmoreka [IOK
https://m.edsoo.ru/7fde47ef

bubnuoreka [JOK
https://m.edsoo.ru/08d4364c¢

bubnmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6mmorexa [IOK
https://m.edsoo.ru/1bc5¢f80

bubmuoreka [JOK
https://m.edsoo.ru/39¢d21f1

bubmorexa [JOK
https://m.edsoo.ru/eal38763

but6mmorekxa [JOK
https://m.edsoo.ru/d1773e80

but6mmoreka [{IOK
https://m.edsoo.ru/77df705a

bu6mmoreka [IOK
https://m.eds00.ru/429e¢9899

bubnuorexa [JOK
https://m.edsoo.ru/6237306d



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

93

94

95

96

97

98

99

100

101

102

A3oTcoaepKaIre reTepoIuKINIECKIe
coenuHeHus. HykiienHOBBIE KUCITOTBI:
COCTaB, CTPOCHUE M OMOJIOTHYECKAs POJIb

[TpakTnueckas padorta Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TeEME
"A30oTcoeprKaliie OpraHn4ecKue

coequHeHus"

[TpakTuyeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4y IO TCME
"Pacrio3zHaBaHuEe OPraHUYECKUX

coenrueHuin"
Konrtpomnbnas pabdora 3

OCHOBHBIE TTIOHATHSA XUMHUU

BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/Iﬁ n
MCTOJbI UX CUHTC3a —IIOJIMMCPU3alIUAd U

MOJIMKOHACHCAITUA

IImacTtMmaccel. YTunuzanusa u

nepepaboTKa IIacTuKa

DJIacTOMEpBI: HATYpATIbHBIN
CHUHTETHYECKHE KayuyKu. Pe3una

BosiokHa: HatypaibHbIE,

I/ICKYCCTBCHHBIG, CHUHTCTHUYCCKHC.
[TomuMepsl CHCIMATEHOTO Ha3HAYCHUS
[Ipaktuueckas padota Ne 6. Pemenue
BKCHepI/IMCHTaJIBHBIX 3a1a4 I10 TEMEC
"Pacno3HaBaHue IacCTMacC U BOJIOKOH"

O000111eH1E U CUCTEMATU3ALMS

bubmmoreka [IOK
https://m.edsoo.ru/521d1431

bubnuoreka [JOK
https://m.edsoo.ru/8e3¢02d1

bubnuoreka [JOK
https://m.edsoo.ru/bde3fdf6

bubnuoreka [JOK
https://m.edsoo.ru/ce561bc7

bubnuoreka [JOK
https://m.edsoo.ru/7aa63ebd

bubmuoreka [JOK
https://m.edsoo.ru/82242e0f
but6mmoreka [IOK
https://m.edso0.1ru/246103ec

bubmuorexa [JOK
https://m.edsoo.ru/5963a601

bu6nuoreka [JOK
https://m.edsoo.ru/3aebd77a

bu6nuoreka [JOK


https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

H3yYEHHOTO0 MaTepHaa o TeMe https://m.edsoo.ru/6a22ble8
"BpicOKOMOJIEKYIApHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 6


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

11 KITACC

Ne
/o

Tema ypoka

Atom. CocTaB aTOMHBIX si7iep. XUMUUECKHM
anemeHT. M3oTomnsl

CTpOCHI/Ie SJICKTPOHHBIX 000J104eK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanmsi XuMrUIecKuX 3J€MEHTOB (s-,
p-, d-, f-3emMeHTHI)

Pacnipenenenue 371€KTPOHOB IO AaTOMHBIM
opOuTaIsimM

DJeKTpOHHBIE KOH(PUTYpaLUi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSTHUM

DNeKTpOHHBIE KOH(MUTYpAIMH HOHOB.
DNeKTPOOTPUIIATEILHOCTD

[Iepnonnueckuit 3akoH u [lepnoanueckas
CUCTeMa XMMHUYECKHX 3yieMeHToB /1. U.
MenpeneeBa, CBsI3b C COBPEMEHHOM TE€OpUEH
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
XUMHUYCCKHUX DJICMCHTOB U 06pa3yeMblx MU
IPOCTBIX M CJIOXKHBIX BEHICCTB I10 I'pyHIiaM U
nepuoiamMm

CucreMmarusanvs 1 00001IeHUE 3HAHUI IO

KoauuecTBO 4acoB

Bcero

KoHnTpobHbI
e padoThI

IIpakTH4eckn
e padoThI

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/59¢c112ee
bu6mmoreka [IOK
https://m.edsoo.ru/b4d9fffa
bubmnoreka [IOK
https://m.edsoo.ru/61294af9

bu6mmoreka [JOK
https://m.edsoo.ru/f5f750fe

bu6mmoreka [JOK
https://m.edsoo.ru/8149e846

bu6mmoreka [{OK
https://m.edsoo.ru/a0764b24

bu6mmorexa [JOK
https://m.eds00.ru/16957¢01

bu6mmorexa [JOK
https://m.edsoo.ru/f8468927

bu6mmoreka [JOK


https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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14

15

16

17

18

19

TEMC

Buapel xumuueckoi ¢BsI3u. MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOU CBSI3H.
Bonopoanas cBsizb. MexMONEKyIIpHbIE
B3aMMOICHCTBHUSI

BaneHTHOCTB U BaJICHTHBIE BOBMOXKHOCTH
aTOMOB. CB#3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHUEM

HpeI[CTaBJ'ICHI/IH O KOMITJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOEeHUS. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BELIECTB

[TonsiTHe O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPax

VlcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CrniocoObl BbIpaXKeHUsI KOHLIEHTPALH
pacTBOpoB

Pemenue 3a1a4 ¢ ucnosib30BaHUEM NOHATUN
""MaccoBast 107151 paCTBOPEHHOTO BelecTna',
"MonsipHas KOHUEHTpaus"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEILECTB

Cucremarusanus 1 0000IIeHNe 3HAHUH 110
TEME

https://m.edsoo.ru/8fad2942

bubmuoreka [{OK
https://m.edsoo.ru/5a8072af

bu6mmoreka [JOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [{OK
https://m.edsoo.ru/8c66b12a

bu6mmorexa [JOK
https://m.edsoo.ru/e167635b

bu6mmoreka [JOK
https://m.edsoo.ru/da2¢70e4

bu6mmoreka [JOK
https://m.edsoo.ru/e9ccdd8d

bubmnoreka [IOK
https://m.edsoo.ru/328e653a

Bbu6mmorexa [JOK
https://m.edsoo.ru/785e0ab4

bubmuoreka [JOK
https://m.edsoo.ru/bf9e108d
bu6mmoreka [JOK
https://m.edsoo.ru/8d2c6al3a


https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
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KonTponbnas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[lepuoanueckast cucteMa XUMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BeniecTBa. MHoroo6pasue BemiecTs"”

Krnaccudukanus XuMHUuecKux peakluii B
HEOPraHWYECKOM M OPraHUYECKON XUMUU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUs U MPEBPALLICHUS SHEPTUH TIPH
XUMHUYECKHUX PEaKLHAX

TennoBsie 3¢ (HeKTH XUMUYECKUX PEaKIUH.
Tepmoxumuyeckue ypaBHEHHUs

Brranciaenus no YPaBHCHUAM XUMHYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

CKOpoCTh XMMHMUYECKOH peakluu, €€
3aBHCUMOCTH OT Pa3IHYHBIX (PAKTOPOB.
Karanu3 u xatannsatopsl

I'omoreHnnsie n TeTEPOTrCHHBIC PCAKIIUU

[Ipaktuyeckas padora Ne 1 mo teme "Bnusnue

pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peakuun"

OO6paruMble U HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

[TpakTrueckas padota Ne 2 o teme "Bnusaue

pa3IUYHBIX (DAKTOPOB HA MOJIOKEHNE
XUMHUYECKOT0 paBHOBeCHA"

DnekTpouTrHdeckas aucconuanus. CUjibHbIC

bubmnoreka [IOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [{OK
https://m.eds00.1ru/6335cdd2

bu6morexa [JOK
https://m.edsoo.ru/d1db86da

bu6mmorexa [JOK
https://m.edsoo.ru/87b1395
4

bu6mmoreka [JOK
https://m.edsoo.ru/l1facaldl

bu6mmoreka [JOK
https://m.eds00.ru/309529b

bu6mmoreka [{OK
https://m.edsoo.ru/3bf34e17

bu6mmoreka [JOK
https://m.edsoo.ru/5f766bdf


https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
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U ciabbie AMeKTpoauThl. CTeneHb
JUCCOIUALIU

Nonnoe npoussenenue Boapl. Cpeaa BOJHBIX
pactBopoB. Bonopoausiit nokazarens (pH)
pacTtBopa

I'mpoponus coneit. Peakiuu, mporekaromye B
pacTBopax 3JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o Teme
"XuMHUeCcKre peakuy B pacTBOpax
3JIEKTPOJIUTOB"

OKUCIIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKknuuu.

Baxxueiiline OKUCIUTEIN U BOCCTAHOBUTEIIN

MeTo[ 371eKTPOHHOTO (3J1EKTOHHO-HOHHOTO)
Oananca

aﬂeKTpO.HI/IB PACTBOPOB U pacCIlJIaBOB BCIICCTB
Pemenue 3amau PAa3JINIHBIX TUIIOB

Pemenne 3aaa4 pas3sjiInd4HbIX TUIIOB

Cucremaruzanuus 1 0000IIeHAE 3HAHUN 110
TeMe "XuMHUYeCKHre peakiuun"

Jlnarnoctuueckas padota Ne 1

[Tonoxenue HemeTamuios B Ilepuoauueckoi
CHUCTEME XUMHUUYECKUX 31eMeHTOB /J[. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOSHUS UX

bu6mmoreka [JOK
https://m.edsoo.ru/3966ca89

bu6mmoreka [IOK
https://m.edsoo.ru/09d5a%bd

bubmanoreka [IOK
https://m.edsoo.ru/2e3daeb0

bubmnoreka [IOK
https://m.eds00.1u/5622606
0

bubmuoreka [JOK
https://m.edsoo.ru/fb691387
bu6mmorekxa [JOK
https://m.edso00.ru/93tb97d2
bubmuoreka [JOK
https://m.edsoo.ru/5a859d16
bu6mmorexa [JOK
https://m.edsoo.ru/5afa265d

bu6mmoreka [JOK
https://m.edsoo.ru/c161eb85

bubmuoreka [{OK
https://m.edsoo.ru/a8a0a930

bubmuoreka [JOK
https://m.edsoo.ru/8ca2dcad


https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
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aToMoB. Ou3HUecKkue CBONCTBA HEMETAIOB
AJIIOTpONHS HEMETAJUIOB (Ha IpuUMepe
KHCIIopoJia, cephl, hocdopa u yriiepoaa)
Bomopon: nonydenue, pusznueckue u
XUMHUYECKUE CBOMCTBA. [ MapuIbI

["asiorensl: HaXOXKIEHUE B PUPOJIE, CITOCOOBI
HOJ'Iy‘-IeHI/ISI, (1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHUC
CBOMCTBA

I'annorenoBonopoael. Baxueumue
KHCIIOPOJACOAEPKALLUE COCTUHEHUS
raJIOTeHOB

JlaGopaTopHble U MPOMBIIITICHHBIE CTIOCOOBI

noytyyeHus rajoreHoB. [[pumenenue
rajoreHoOB U UX COCIUHEHU

[TpakTrueckas padota Ne 4. Permenue
SKCIEPUMEHTAJIbHBIX 337a4 110 TEME
"T"amorensr"

Kucnoponu: nabopaTopHbie 1 MPOMBIIIJIECHHBIE
CHOCOObI MOTyUYeHUs], PU3NUYECKUE U
xuMuueckue cBorcta. O30H. [Ipumenenune
KHCJIOPOJIa ¥ 030HA

OKcuIbI M IEPOKCHUIBI
PemeHHe 3a1a4 pa3HI/I‘-IHBIX THUIIOB

Cepa: HaX0XJICHUE B IPUPOJIE, CIIOCOOBI
IIOJIyUCHUA, (1)I/ISI/I‘I€CKI/IC U XUMHUYCCKHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ef92c91c
bu6mmoreka [{OK
https://m.edsoo.ru/0aa8f613

Bbu6mmorexa [JOK
https://m.edsoo.ru/4e223795

bu6mmoreka [JOK
https://m.edsoo.ru/6b3255e6

bu6mmoreka [IOK
https://m.edsoo.ru/6971aca4

bu6mmoreka [IOK
https://m.edsoo.ru/8b26fecd

bubmnorexa [IOK
https://m.edsoo.ru/c8abc36a

bubmnoreka [IOK
https://m.edsoo.ru/5¢8816a0
bu6mmoreka [{OK

https://m.edsoo.ru/2b6d8b4
b

bubmuoreka [JOK
https://m.edsoo.ru/46afael6



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
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CBOMCTBA
CepoBoniopo, cynbhuabt

Kucnoponcoaep:xaiue COeUHEHNS CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI
[IpakTuueckas padora Ne 5. Pemenue

JKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u
eé coequueHnsa"

A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI
noTy4eHus1, GU3NIECKUe U XUMUICCKUE
CBOMCTBA. AMMUAK, HUTPHUIbI
Kucnoponcoaepkamniue coenuHeHHs a3oTa.
Oco0EHHOCTH CBOMCTB a30THOM KHCIIOTHI

[IpumeHeHMe a30Ta ¥ €ro COeAMHEHUH.
A3zoTHbIE y10OpeHus

docdop: HaxOXKIEHNE B IPUPOJIE, CIIOCOOBI
MoJTy4eHus1, GU3NYECKUEe U XUMUYECKHE
cBoiicTBa. Pochuas! u pochun

Oxkcuanl hocdopa, pochopcoaepxarnine
kucioThl. Conu hochopHOM KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHUI.
dochopubie y1oOpeHus

[Tpaktrueckas padota Ne 6. Perenue
SKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe "A30T U
docdop u ux coequHeHU"

VYriepon: HaXOXKACHUE B IPHPOJIE,
AJUIOTPOITHBIE MOIU(PUKAINK; PUZUIECKHUE U
XUMHUYECKHE CBOICTBA, MPUMEHEHHE

bu6nmorexka [JOK
https://m.edsoo.ru/7¢875999

bubmuoreka [JOK
https://m.edsoo.ru/8cfa2548

bu6mmoreka [IOK
https://m.edsoo.ru/0afb05e4

bubmanoreka [IOK
https://m.edsoo.ru/badd2255

Bbu6mmoreka [JOK
https://m.edsoo.ru/e2965afe
bu6mmorexa [JOK
https://m.edso00.ru/129f5059

bu6mmoreka [IOK
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Oxkcun yrinepona(Il), okcun yrnepomga(IV),
YTOJIbHAs KUCIIOTA U €€ COoMH

Pemenne 3aJlav pa3JIMYHbIX TUIIOB

KpemHuuii: HaxoxaeHue B pHpo/ie, CIoCcOObI

MOJTy4eHus1, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

Oxkcun kpemausa(IV), kpeMHHEBast KHCITOTA,
CHITUKATBI

HpI/IMCHeHI/Ie KpEMHUA U €TO COC,HHHGHI/Iﬁ.
CTeKJ'IO, €ro MnoJy4eHuc, BUJbl CTCKIIa

Pemenne 3aaa4 pasjiInuYHbIX TUIIOB

CucreMmarusanuvs 1 00001IEHUE 3HAHUI 10
teme "Hemeramsr"

JHuarnoctuueckas pabota 2

AHanu3 pe3yibTaToB KOHTPOJIBHOMN padoTHI,
KOPPEKIIHsI OINO0K

[Tonoxenue metamios B [leproauueckoit
CHCTEME XUMHYECKHUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104EK aTOMOB METaJIIOB

O6mue Gpuznueckre CBOMCTBA METAILIOB.
[IpuMeHEeHHEe METAJIOB B OBITY U TEXHUKE

CmnaBsl MetasuioB. Kopposust metamios

bubmorexa [JOK
https://m.edsoo.ru/dba58adf

Bbu6mmorexa [JOK
https://m.edsoo.ru/6029b60
9

bu6mmoreka [JOK
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Pemenne 3aJlav pa3JIMYHbIX TUIIOB

DIIEKTPOXUMHUYECKUH Psil HATPSKEHHUI
MeTaoB. OO01IKe crocoObl MOMyUeHus
METaJJIOB

OO61as xapakTepucTuka MeTauioB [A-rpymnimsl
[Tepronnyueckoit CUCTEMbI XUMHUYECKHUX
aneMeHTOoB. HaTpuii u kanuii: moiaydeHue,
(u3nueckre U XUMUYECKUE CBOMCTRA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHUI

O6mras xapakrepructruka MeTayuioB [1A-
rpynmnsl [leppoandeckoi cucTembl
XHUMHYECKHUX 3JIEMEHTOB. Marauii U KaJbIHii:
noJTy4eHue, GU3NIecKue 1 XuMUIEeCKHIe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

JXKéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

AnroMuHUi: onyyeHue, Gusnueckue u
XMMHYECKHE CBOICTBA, TPUMEHEHHE
AM@oTepHbIE CBOMCTBA OKCHIA M THIPOKCHAA
AITFOMUHHUS, TUAPOKCOKOMIUIEKCHI aJIFOMUHUS,
UX IPUMEHEHUE

Pemenue 3anay pa3nuyHbIX TUIIOB
[TpakTrueckas padora Ne 7. Perenue
SKCIEPUMEHTAJIbHBIX 3324 110 TEME
"MeTtaisl I1aBHBIX OArpymnm"”

bu6mmorekxa [IOK
https://m.edsoo.ru/e3de37b6

bu6mmoreka [{OK
https://m.edsoo.ru/94eb377a

bubmnoreka [IOK
https://m.edsoo.ru/e12¢26b3

bu6mmoreka [JOK
https://m.edsoo.ru/7¢3e49¢c0

bu6mmoreka [IOK
https://m.edsoo.ru/c74bfae9
bu6mmoreka [IOK
https://m.eds00.ru/0e79b266
bu6mmorexka [JOK

https://m.edsoo.ru/5d12d31
8

bu6mmoreka [IOK
https://m.edsoo.ru/27a4af43
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94

OO6m1as XxapakTepruCcTUKa METALIOB TTOOOYHBIX
noarpynn (b-rpynm) [lepuoauaeckoit
CUCTEMbl XUMUYECKUX JIEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma U
€ro COeJIMHEHUH, NX TPUMEHEHNE

Baxuelime coelMHEHNs Mapradmia.
[lepmaHranat kanusi, €ro OKUCIUTEIbHBIC
CBOMCTBaA

dusnyeckue 1 XUMHUYECCKHE CBOMCTBA JKeje3a
u ero coeauHeHuil. [lonyyenue u npumeHeHune
CILIABOB JKeJje3a

dusnueckue U XUMHUUECKUE CBOMCTBA MeIU U
€€ COeIMHEeHMH, UX MPUMEHECHHE

dusnueckre U XUMHUUECKUE CBOMCTBA [IUHKA U
€ro COCIMHEHUM, UX TPUMEHEHUE.
' apOKCOKOMILIEKCHI IMHKA

IIpakTuyeckas pabora Ne 8. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"Mertasisl TOOOYHBIX oArpym"”

Pemenue 3aga4 PAa3JIMIHBIX TUIIOB

O06o0011eHre 1 cUCTeMaTH3alMsl H3yYEHHOTO
Matepuaia rno teme "Mertamisr”

Jlmaraoctuueckas padorta 3

AHanmm3 pe3yabTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIIHsI OIIHOOK

Ponp xumun B o0ecrieueHun yCTOMUMBOTO

bu6mmoreka [JOK
https://m.edsoo.ru/610d743
1

bu6mmoreka [JOK
https://m.edsoo.ru/9911bef3

bu6mmoreka [JOK
https://m.eds00.ru/039d69¢c8
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bu6morexa [JOK
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Pa3sBUTHA YCTIOBCUYCCTBA. IlousTue o Hay4YHBIX
METOJaX UCCICIOBaHUA BEIICCTB

HayuHnble nprHIMIIBI OpraHu3aluu
XUMHYECKOTO NMPOU3BOICTBA.
[TpoMEITIIeHHBIE CTIOCOOBI TIOTYYCHUS
Ba)KHEHUIIINX BEIIECTB

XUMHUECKOE 3arps3HEHUE OKPY KaOIIEH
Cpelbl ¥ ero MOCIeCTBUS

XUMUA U 3JJ0pOBbE YesloBeKa. JIekapcTBEHHbIE
cpencTBa

Xumus . Poiab xuMun B o0ecriedueHun
MHUILEBON OE30I1aCHOCTH

KocMmeTrnueckue u napdromMepHbie cpeacTBa.

BriToBag xumug

XuMUA B CTPOUTENIbCTBE. BaxkHenime
CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE
MaTepuabl

XuUMHS B CEILCKOM X03siiicTBe. Oprannueckue
Y MUHEpaJbHBIC YA00pEHUS

Cucremarusanvs 1 00001IeHUE 3HAHUI 10
TEME

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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bu6mmoreka [JOK
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bu6mmoreka [{OK
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bu6mmoreka [IOK
https://m.eds00.1ru/61e69003

bub6mmorexa [JOK
https://m.edsoo.ru/fd39587d

bubmuoreka [JOK
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ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepPsieMoro
TpeOoBaHuUs

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeHEro 001Iero
o0pa3zoBaHusi

Bnanenue CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOTMOJIATAIOIINE MOHATUS (XUMHUYECKHH AJIEMEHT, aTOM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aToMa, HOH, MOJEKyJa,
BAJICHTHOCTb,  DJIEKTPOOTPHULIATEILHOCTh,  CTENEHb  OKHUCIICHUS,
XUMHYECKas CBA3b (G- M T-CBSI3b, KpaTHBIC CBS3M), THOpUIU3ALUS
aTOMHBIX OpOWTaNell, KpHUCTaIUTMYECKas pemeETKa, MOJb, MOJISIpHAs
Macca, MOJSIpHBIA OO0BEM, MOJSIpHAs KOHIEHTpAlHs, pPacTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CHUCTEMBI), KPHCTAJIOTHIPATHI, YIIEPOIHBIN
ckeneT, (GyHKIMOHAJIbHAs Tpylmna, paaukal, HU30MEpbI, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  reomerpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHUECKUH pSAJ, TOMOJOTH, YTIIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOJEpIKAINe COeAMHEHHs, OMOIOTHYECKH aKTHUBHBIE
BellecTBa (yraeBOIbl, KUPHI, OEIKH), MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS, KPEKUHT, PU()OPMUHT, THIIBI
XUMHUYECKHX peaKIuii (OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIC, 3K30- H
HHJIOTEPMHUUYECKHE, PEaKLIIMd MOHHOIO OOMEHa, TOMO- U TeTepOreHHbIE,
oOpaTuMble 1 HEOOpaTHUMbIE), PACTBOP, SJEKTPOIHUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAST UCCOIMAINS, CTEIICHb JTUCCOIUAINN, OKHCIUTEb,
BOCCTAHOBUTENIb,  JJIEKTPOJIU3, CKOPOCTh XHUMHYECKOW  peakluH,

XHUMHYECCKOC paBHOBCCI/Ie)

TCOpHUU U 3aKOHBI (Teopm{ XUMHUYCCKOTO CTPOCHHUA OPraHnYCCKUX
BemiecTB A.M. ByTtnepoBa, Teopus 3IEKTPOIUTHYECKON AMCCOIUAINH,
[Tepnomnueckuii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMCPHOCTH, CUMBOJIMYECKHH S3BIK XUMHHU, MHUPOBO33PCHUYCCKUC
3HaHUs, JIC)KAIUC B OCHOBC NNOHUMAHUA NPUYUHHOCTU U CUCTCMHOCTHU
XUMHUYECKUX SIBICHUH, COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUU

BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

MMpEaACTaBJICHHUA (6] MCXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOAUHAMHUYCCKUX U KWHETUYCCKUX 3aKOHOMCPHOCTAX UX ITPOTCKAHUS,



1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

0 XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

q)aKTOJ'IOFI/I‘ICCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYECHUU U
0e30macHOM HUCITIOJIB30BaHNH BaKHEHIIINX HCOPTaHNYCCKUX u

OpPTaHMYECKHUX BEIIECTB B OBITY M IPAKTHUYECKOH AEITETLHOCTH YeJIOBEKa
o0mIre Hay4HbIE MPUHITUIBI XUMHYECKOTO MPOHM3BOJCTBA (Ha MpUMEpe
MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, MepepaboTKu
HedTH)

ChopMUpOBaHHOCTh YMEHUH BBISBIISTH:

XapaKkTepHbIE MPU3HAKU U B3aUMOCBS3b U3YUCHHBIX MOHITHI, IPUMEHSATh
COOTBETCTBYIOIIME TIOHATUS IPU ONUCAHUHM CTPOCHUS U CBOWCTB

HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBpaHICHI/Iﬁ

B3aMMOCBSA3b XMMUYECKUX 3HAHMNA C TOHATUSMU U NPEICTABICHUSMU
JIPyTUX TPEAMETOB sl 60Jiee 0CO3HAHHOTO MOHUMAHHS M OOBICHEHHS

CYHIHOCTH MAaTCpHUAJIbHOI'O CAUHCTBA MUpa
C(pOpMI/IpOBaHHOCTL YMCHUA UCIIOJIb30BATh:

HAaUMEHOBAHUSI XHUMHYECKMX COCIUHCHUM MCKAYHAPOOAHOI'0 COMO3a
TeOpeTHqCCKOﬁ n HpHKHaﬂHOﬁ XUMHUU U TPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4C€CKuXx U

HEOPraHWYECKUX COCIMHEHUN

XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIEHUS (DOPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHbIX

U CKEJIeTHBIX) (OPMYJI OPraHUYECKUX BEIIECTB
CchopMupoBaHHOCTb YMEHUS KIaCCUPUIIMPOBATH!

HCOPTraHU4YCCKUC BCHICCTBA, CAMOCTOSATCIIBHO BBI6I/IpaTB OCHOBAaHUA H

KpUTCpUU OJIA KJ'IaCCI/I(l)I/IKaHI/II/I HU3y4aCMbIX XUMHUYICCKHX 00BEKTOB

OpraHU4Y€CKHUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTL OCHOBAaHHA H

KpUTEPUU JJIs KIIacCUPUKALNN U3y4aeMbIX XUMHUECKUX O0HEKTOB

M0 Pa3jMYHbIM MpHU3HAKaM (YHCIy U COCTAaBYy peardupylolINX BeEHIeCTB,
TerioBoMy 3(G(dEeKTy peakiuyd, HW3MEHEHUIO CTEeleHEeW OKHUCICHUS

AJIEMEHTOB, OOPATUMOCTH PEAKIIMH, YIACTHIO KaTan3aTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPU30BaTh SJECKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM H BO30Y>KIEHHOM COCTOSIHMH ) 1 HOHOB XUMHYECKHX
sanemeHToB 1 — 4 nepuonoB [lepuoanueckoii cuctemsl .M. Menneneesa
M HX BaJCHTHbIE BO3MOXXHOCTH, HCHOJIB3Yysl MOHATHS s§-, p-, d-

AJIEKTPOHHBIE OPOUTAIIHN, SHEPTETUUECKHE YPOBHU

ChopmupoBaHHOCTE YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUs

CBOWMCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMHU COCTUHEHUH IO



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

11

IIEpUOJIaM U IPyIIIaM

ChopmupoBaHHOCT, yMEHHSI COCTABIISTH YPABHEHHUS XUMHYECKHX

peakyii ¥ pacKpbIBaTh UX CYIIHOCTH:

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ IoCPEACTBOM COCTABIICHUS

AIIEKTPOHHOTO OajaHca 3TUX PeaKIuid

YpaBHEHUS pEaKUUil pa3IuyHbIX TUIIOB; IOJHBIE M COKpAllEHHBIE
YpaBHEHHSI pEaKkIii HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9T peakLuu UAYT 10 KOHLA

peakiMii THIPOIN3a, PEeaKUUid KOMILIEKCOoOpa3oBaHUs (Ha IpHMepe

THJIPOKCOKOMIUJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

Ha KOHKPETHBIX IIPUMEpPAaX XapakTep 3aBUCHUMOCTH PEAKLIUOHHOU
CHIOCOOHOCTH OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM U THMA
KOBAJICHTHOM CBSI3U (G- U M-CBSA3M), B3AUMHOTI'O BIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEN pean3aluy pa3InaHbIX

MCXAaHU3MOB ITPOTCKAHUS peaKI_II/Iﬁ

XapaKTCPHBIC XUMHUYCCKUC CBOICTBa BEIIIECTB COOTBCTCTBYIOIIINMU

OKCIICPUMCHTAMM U 3aIIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_lI/Iﬁ

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpU30BaTh COCTAaB M BaKHEHIINe
CBOICTBa BEILIECTB, MNPUHAMNICKAIUX K ONPEACIEHHBIM KjaccaM |
TpyIaM COeIUHEHHH (ITPOCThIE BEIIECTBA, OKCUJIBI, THAPOKCHIBI, COJIH,
YTIEBOAOPOABI, IPOCTHIC I(DUPHI, CIUPTHI, PEHOIBI, ATbICTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTBHI, CIIOXHBIE I(PUPHI, KUPBI, YTICBOJbI, AMHUHBI,

AMUHOKHCIIOTHI, OCIIKH)

ChopmupoBaHHOCT, YMEHHS NPOBOAUTH PACUYETHI O XUMHYECKUM
dbopMynaM W YpPaBHCHHMSIM XHMHUYECKHX PEaKIUi C HMCIOJIb30BAaHUEM

(u3HYECKUX BETUYMH:

Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOJAYKTa pPeaklUu, €CIU OJHO
M3 UCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOPA C ONPEAECIEHHON MACCOBOM

J1071ei pacTBOPEHHOI0 BEIIECTBA WM JaHO B U30BITKE (MMEET PUMECH)
MaccoBOM MM 00BEMHOM JI0JIM, BBIXO/1a MMPOJYKTA PEAKLIUU

TEIUIOBOIO AP deKTa peakui

00BEMHBIX OTHOIICHHH Ta30B

10 HAXOXKJICHUIO XUMHYECKOH (hOPMyIIbI BEIIECTBA

Brnanenue cucremoil 3HaHU O METOAAX HAYYHOTO IMO3HAHUS SIBJICHUI

MpUpoAbl, UCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAYKaX U YMCHHUEC ITPUMCHATH



12

13

14

15

OTW 3HAHHUA IIPU SKCICPHUMCHTAJIBHOM HCCIICAOBAHUH BCUICCTB U JIA
O0BACHEHHS XHUMHYECKUX HBHCHHﬁ, HUMeromux MCCTO B IPUPOIC,

HpaKTI/I‘leCKOﬁ JIESATEIbHOCTH YEJI0BEKA U B OBCEIHEBHOM KU3HU

CdhopmupoBaHHOCT, yMEHHUS MPUMEHATH (UCHOIB30BaTh) 3HAHUSA O
COCTaBe U CBOMCTBAaX BEHIECTB VIS SKCIEPUMEHTAIbHOW MPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
peakuuii M TPOTHO3UPOBAHUS BO3MOKHOCTEM WX OCYIIECTBIICHUS,
CHUCTEMHbBIE XMMHUYECKUE 3HAHUS JJs1 OOBSCHEHUS M MPOTHO3UPOBAHUS
SBIICHUH, WMEIOLIUX ECTECTBEHHOHAYYHYIO MPHUPOAY; Uil TPHUHITHS

IPaMOTHBIX PEIIeHU IPOoOJIeM B CUTYalUsX, CBSI3aHHBIX C XUMHEH

CdhopMHUPOBaHHOCTh YMEHUS TUIAHHPOBATh M IMPOBOAMTH XMUMUYECKHUI
OKCTIEPUMEHT (TIOJIydYCHHE M H3yYCHHE CBOWCTB HEOPTaHUYECKUX H
OpPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE pEAKLUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIUX OPraHMYECKHX BEILECTB,
pelieHne  OKCHEPHUMEHTAJbHBIX  3aJad O  Pacro3HaBaHUIO
HEOPTraHMYECKUX W OPTaHUYECKHX BEIIECTB) C COOIIOACHUEM IpaBUII
O0e3omacHOro  OOpamieHuss C  BEmECTBAMH W JIaDOPaTOPHBIM
o0opyoBaHueM; GOpMyIHPOBaThH LETH UCCIEJOBAHUS; PEACTABIATh B
pa3nuuHON (opMe pe3ysbTaThl OIKCIEPHMEHTa, AaHAIW3UPOBATh U

OLCHUBATb UX NOCTOBCPHOCTH

ChopMUpOBaHHOCTh YMEHHSI OCYILECTBIIATh LIEIE€HANPABICHHbIM MOUCK
XUMHUYECKON MH(OPMALIMU B pa3IM4YHbIX HICTOYHHUKAX (Hay4yHas U yueOHO-
Hay4Has JIMTepaTypa, CpeACTBAa MaccoBOi nHpopmanuu, cetb HTepHeT
U JIpyrue), KpUTHYECKU aHAIU3UPOBaThb XUMHUYECKYIO HH(OpMAIHIO,
nepepabaTbiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBMM C MOCTaBIECHHOM

y4eOHOM 3a1aueii

CdopMUpOBaHHOCTH yMEHHUSI TMPOTHO3UPOBATH, AaHAIM3UPOBATh U
OIICHUBATh WH(OPMALUIO C TO3MUIMKA SKOJIOTHYECKOH Oe30macHoCTH
MOCIEACTBUI OBITOBOW M MPOHM3BOACTBEHHOH AESITENLHOCTH UYEIOBEKa,
CBSI3aHHOW C TIepepabOTKOW BEIIeCTB;, CHOPMHUPOBAHHOCTh YMEHHIA
OCO3HABaTh  ONACHOCTh  BO3JCHCTBHSI HA  JKUBBIC  OPTaHHU3MBI
OHpeﬂeHéHHLIX BCIICCTB, IIOHHMAas CMBICJI IIOKa3aTciIsd HpeHeHLHOﬁ
JOTMYCTUMOW KOHIIGHTpAallMM, M TIOACHATh HA TPUMEpax CIOCOOBI
YMEHBIICHHUS U TIPEJIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS HA OPTraHU3M

YCJIO0BCKa



INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHMH
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

TeOpeTI/IqCCKI/Ie OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJeNb CTpOeHHUsi atoMa. PacmpeneneHue
SNIEKTPOHOB MO DJHEPreTHYECKHMM ypoBHAM. Kiaccudukanms XuMHYECKHX
a1eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSIHHS aTOMOB. OJIEKTPOHHAs

I(OH(I)I/IpraI_II/IH aroMa. BajaeHTHBIE SJICKTPOHBI

Ilepuonuueckas cucrema xumuueckux odnemeHroB .M. Menneneesa.
®usnyeckuit cmoica llepuoanyeckoro 3akona J[.MI. Menneneesa. [Ipuunnsl 1
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M MX COSIMHEHUH IO MEPUOIaM
W TpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB TPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHUM, BHICIIUX OKCHIOB U THAPOKCH]IOB

BanentHocTh. DnekTpooTpuniatenbHOCTh. CTENEHb OKUCIEHUS

Buasl xumudeckoi cBsa3u (KOBaJeHTHAsl, MOHHAs, METAINTMYECKAst, BOJOPOIHAs)
¥ MeXaHU3MbI e€ o0pa3oBaHus. MexXMoIeKyIsipHbIe B3auMoIeicTBUS. BemecTBa
MOJIEKYJIIPHOTO W HEMOJEKYJSAPHOIO CTPOEHUSA. THIBl KPUCTATIMYECKUX

peméToK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKI

Xumudaeckas peakiusi. Kinaccupukams XuMHUIECKUX Peakiiii B HEOPraHUIECKOM

Y OPraHUYECKOM XUMUU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB
CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB
TennoBble 3¢ (HeKTh XUMUYECKHX peakiuil. TepMOXUMHUYECKUE YpaBHEHHS

OOparumble peakuuu. XUMHYECKoe paBHOBecHe. DakTophl, BIUSIOLIUE Ha

COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipunuun Jle [larenbe

Onexrponutrueckas aucconuanus. CwibHble u cinabbie dnekTponuthl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHCIAsA, HEUTpanpHasd, MienodHas. CreneHb
quccouuanuu. Peakium noHHOro ooMeHa

I'unponu3 cosneit. MonHoe npousBeneHue Bojabl. Bogopoansiii mokasarens (pH)
pacTBopa

CniocoObI BeIpakeHHUs KOHIIEHTPALMU PACTBOPOB: MAacCoBasi A0Js paCTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsA KOHIEHTpauus. HacklleHHbIE 1 HEHACHIIEHHBIE PACTBOPHI,
pactBOpuUMOCTh. KpucTtamoruaparsl

OKHUCIUTENTbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeeHue BemecTB B cpenax ¢

pa3HbIM 3HaueHueM pH. MeTosl 2IeKTpOHHOTO OanaHca
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DeKTpoJIn3 pacCTBOPOB U PACIIIIABOB COJICH
OCHOBBI HEOPraHUYECKON XUMUU

Knaccudukanus Heopranmueckux coequHenuil. HomeHnkinatypa HeopraHHuecKux

BCIICCTB

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPU, Kalui, KaJIbINi, MarHui,
ATIOMUHHH, IIUHK, XpOM, Kele30, Melb) U UX coeauHeHuil. OOmme crnocoObl

MMOJIy4YCHH MCTAJIJIOB

XUMHUYECKUE CBOMCTBA BAXXHEHMIIMX HEMETAUIOB (TaJOrCHOB, CEpbl, a30Ta,
docdhopa, yriepoma W KpPEMHHsA) W HUX  COCAMHEHHH  (OKCHJOB,
KHCJIOPO/ICOIEPIKAIINX KHCIIOT, BOAOPOIHBIX COSTMHEHHI)

I'eneTnueckas cBsI3b HEOPTaHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K pa3JINYHbIM

Ki1accaM

#HHPar#H# nenTnUKanns HEOPraHMIECKUX coenHeHM. KauecTBeHHbIS

pEaKIuu Ha HEOPraHNYECKHUE BEIIECTBA U NOHBI
OCHOBBI OPraHUYECKON XUMHUH

OCHOBHBIE TOJIOKEHHMSI TEOPUUM XUMHYECKOI'O CTPOCHHUS OPraHUYECKUX
coenuHenuil A.M. bytiepoBa. YIinepoaHblii CKElIEeT OpraHM4eCKONH MOJIEKYJIBI.
KpaTHOCTP XMMHYECKON CBS3H. S- M P-CBS3U. Sp3-, sp2-, Sp-THOPUIU3ALNH
opOuTasneil aToMOB yriiepo/a. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO

cTpoeHus MoJieKy. ['omosoru. I'omonornueckuii psan. Mizomepus u uzoMepsl
[TonsiTue 0 pyHKIMOHANBHOMU rpymme. OpueHTaunoHHbIe () (HEKTH 3aMeCTUTENEH

[IpencraBierne o KinaccuuKaMy OpPraHUYECKUX BemlecTB. HomeHknaTypa
OpPraHMYECKUX COCIWHEHUH (CHUCTeMaTHyecKas) U TpPUBUAIbHBIC Ha3BaHUS

BayKHEHUIITNX HpeﬂCTaBHTeHeﬁ KJIAaCCOB OPraHNM4YCCKUX BCUICCTB

CBo0OoIHOpaAMKAIBHBIN U HOHHBIA MeXaHu3MBbI peakiun. [loHsTue o Hykiaeopuie

u anektpoduite. [IpaBuno MapkosaukoBa. [IpaBumo 3aiiieBa

Ankanbpl. XMMHUYECKHAE CBOMCTBA AJKAaHOB: I'aJIOTEHUPOBAHUE, ACTUIPUPOBAHUE,
TEPMUYECKOE Pa3J0KEHHE, KPEKHUHI, Hu30Mepu3anus, ropeHue. IlomydeHue
ankaHoB. L{uknoankansl. Crieruduka CBOMCTB UKIOATKAHOB C MAJIBIM Pa3MepOM

nukia. Peakuuu MPUCOCAUHCHUA U PAJUKAJIBHOI'O 3aMCIICHUA

AnkeHbl. XUMUYECKHE CBOICTBA: peakLUU MPUCOEIUHEHUS (raJIoT€HUPOBAHUE,
THJIPUPOBAHUE, THJIPOrajJOreHUPOBAaHUE, TMIpATalysl), TOPEHUs, OKUCICHHUS U
nonumepuzanuu. [IpomblnieHHble W 1a00paTOpHbIE CHOCOOBI  MOTYYEHHUS

AJIKCHOB

AunkanueHbl. XMMHUYECKHE CBOWCTBA alKaJUEHOB: PEAKLIHMH TPUCOCIUHEHUS

(ruapupoBaHue, rajoreHUpOBaHHUE), TOpeHHUd U mnonuMmepusauuu. lloxydyeHue
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AJIKaTUCHOB

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPUCOEANHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAaHUE, TUApATalUs, TUAPOraJOreHUPOBAHUE) KaK CIOCOO MOIy4YeHUS
MIOJIMMEPOB U JAPYIUX IOJE3HbIX NPOAyKTOB. Peakumm 3amemeHus. ['opeHue
aleTUIIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH AJII CBAPKU U PE3KU

METAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XUMUYECKHE CBOICTBA OEH30J1a: PeaKIMy MIEKTPOPHUIBHOTO 3aMEIIEeHH S,
npucoeAuHeHus (TUAPUpOBaHME, TrajoreHupoBaHue). Peaknus ropeHus.
Oco0eHHOCTH XUMHYECKUX CBOMCTB Toyoda. [Tomydenue 6enzona. OcobeHHOCTH
XUMHUYECKHX CBOMCTB ctupoia. [Tonmumepuzanus crupona. CrnocoObl MOTydYeHUs

U IPUMCHCHUC apOMATHYCCKHX YIJICBOAOPOJI0B

Crouptel.  I[lpenenpHple  OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HATpueM Kak CIO0cO0  YCTAaHOBJIEHUS — HaJIWU4UsA
TUAPOKCOTPYIIBL, €  TajOreHOBOAOPOJAaMH  KaK  CHOCO0  MOJy4YeHHUs
pacTBOPUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHas aeruaparanus. Peakuus ropeHus.
[Tonyyenue sTaHONa: peakuuss OpOXKEHHs TJIOKO3bl, THApaTalys ATHUJICHA.
OTUJICHITIMKOJIb U TIIMLEPUH KaK MPEICTAaBUTENH IPEACIbHBIX MHOTOATOMHBIX

CIIUPTOB

®eHon. XuMmMuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, THIAPOKCHIOM

HaTpusi, Opomom). [Tonyyenne penomna

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEACIBHBIX aJbICTHIIOB: THIPUPOBAHUE;
KaueCTBEHHBIC PEAKIMM HAa KapOOHUIBHYIO TPYIIy (peakius «cepeOpsHOTO
3epkaina», B3aumojeiicteue ¢ ruapokcuaoM meau (II). [Tomydenue mpenenbHBIX
aNbJIETU/IOB: OKHCIIEHHE CHOUPTOB, THApaTalus aneTwieHa. AILIETOH Kak

npeaACTaBUTCIIbL KETOHOB. OcobeHHOCTH p€aKu OKUCIICHHUA all€TOHA

KapOGoHoBBIE KHCIOTBI. XWUMHUYECKHE CBOWCTBA TMPEACIBHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUECKUX CBOMCTB MYPaBbHHOM KHCIIOTHI.
[TomydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHUE
aJIKaHOB, AJKEHOB, NIEPBUYHBIX CIUPTOB, aJbJCTHJIOB. BEICIINE TMpeneabHbIe H

HerpeaebHbIe KapOOHOBBIE KHCIIOTHI

Crnosxuble 3pupsbl U Kupbl. CIocoObI TOTYUYEHUS CI0KHBIX 3¢upoB. OOpaTUMOCTh
peakuun srepudukanuu. IIpuMeHeHue CcIOXHBIX 3(QUpPOB B INHILEBOH U
nap$roMepHOil NPOMBIIIIICHHOCTH. JKUpPbI Kak CIOXHBIE 3(UPHI TIHIEPHHA U
BBICIIMX KAapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA KMPOB: THIAPUPOBAHHE,
OKHUCJIEHHE. ['maponu3, Wik OMBUICHHE, XUPOB KaK CIOCOO0 MPOMBILIUIEHHOTO
MOJTyYEHHUsI COJIeH BBICHIMX KapOOHOBBIX KHUCJIOT. MBUIA Kak COJIM BBICIINX

KapOOHOBBIX KUCIIOT

XHWMHUYECKHUE CBOMCTBA IUIIOKO3BI: pEaKkIMM C Y4YaCTHEM CIUPTOBBIX U
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albJICTUIHON TPYNI U MOJOYHOKHCIOe OpokeHue. IlpuMeHeHue rioko3bl, €€
3HaYCHUE B JKU3HEAEATEIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajJbTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME — Jaucaxapuabl. 'maponus
nucaxapunoB. [lomucaxapuapl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmayla, IJIMKOTeHa U Leiunono3pl. dusnyeckne CBONCTBA Kpaxmala H
LEJUTI0I03bl. XUMHUYECKUE CBOMCTBA KpaxMaila: THAPOJIN3, KAUECTBEHHAS PEAKIUS
¢ MoioM. XMMHMYECKHE CBOMCTBA LIEJUIIOJIO3bI: TMIPOJIM3, MOJIydeHue 3(upoB

1esuTroI03bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIA MIEK)

AMWHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMU C BOJIOH, KHCIOTaMH,
peaknus TOpeHUs. AHWIMH KaK TNPEICTaBUTENIb apOMAaTHUYECKHUX aMHHOB.
XUMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIIOTaMu, OpPOMHOM BOJIOM,
okucnenue. [lonyyenne aMMHOB alKUIMPOBAHHMEM aMMHAKa U BOCCTAHOBIIEHUEM

HUTPOIIPOU3BOAHBIX YTJICBOAOPOIAOB

AMUHOKHUCIOTBL U Oenkh. AMHHOKHCIOTHI Kak aM(oTepHble OpraHHYecKHe
coequHeHusi. OCHOBHbIE aMMHOKHCIOTBI, oOpasyromue Oenku. XHUMHYeCKHue
CBOIicTBa O€JKOB: TMAPOJIN3, JEHATypalus, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha OeKu

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIMMEPOB OT
cTpoeHUsT MoJyieKyJd. OCHOBHBIE CIOCOOBI TIOMYYEHUS BBICOKOMOJEKYIISPHBIX
COEIMHEHUI: peakIuy MOJUMEpU3alui U MoJduKoHaeHcaruu. Knaccudukarms

BOJIOKOH

#H##Par### I nenTudukanus opraHMuecKuX coeqMHeHUN. Permenune

AKCIIEPUMEHTAIBHBIX 3a7a4 Ha PACIIO3HABAHUE OPraHUYECKUX BEIIECTB
I'eneTrnueckas CBsI3b MEKy KJlaCCAMU OPraHUYECKUX COCTMHEHUHN
XUMHS U KU3Hb

Xumusi B TOBCEAHEBHOM u3HH. [IpaBuia Oe3zomacHOil pabOThI C €IKUMH,

TOPXOYMMHU U TOKCUYHBIMH BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUH

XuMUA U 300pOBbe. XUMHS B MEIMIIMHE. XUMHS U CEJIBbCKOE XO3SMCTBO. XUMHS
B NIPOMBIIIUIEHHOCTH. XUMHUS U 3HEPreTHKa: IPUPOAHBIA M MOMYTHBIH HeTAHON
rassbl, X cOCTaB U ucnoib3zoBanue. CoctaB He(hTH U e€ nepepaboTka (IpUPOIHBIE

MCTOYHUKHU YTJIEBOJOPOJIOB)

Xumust U 3Kojorua. XUMHYECKOe 3arps3HEHHE OKpYyXKarolled cpelnbl U €ero
nocneactBus. OxpaHa rugpocdepsl, MOYBbL, aTMOc(epbl, Guopbl U (ayHbl OT
XUMHYeCKoro 3arpsisHeHus. lIpoOiema oOTX0ZOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHBIC HCTOYHHUKU SHECPTHUU

OO0mue mpencTaBiIeHHs] O MPOMBIIIICHHBIX CIIOC00aX MOTYYEHUS XUMHYECKUX

BEIIECTB (Ha NMpHMeEpe MPOM3BOJCTBA aMMHaKa, CEpHOW KUCIOTHI). YEpHas u
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nBetHas  Metamnyprus. CTeKiI0 M CHUIMKaTHas  MPOMBINIIEHHOCTb.
[TpombliienHast ~ opranuueckas  xumusa.  Cplpp€ U1l OpraHMYECKOMN

MPOMBIIIJICHHOCTH
#H#H#Par###Tunbl pacu€THBIX 3a1a4

HiHPar###Pacu€Tbl Macchl BelecTBa WK 00bEMa ra3oB MO U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU

BEIIIECTB
##HPar#H#PacuéThl TeruioBoro 3pdexra peakuuu
HiHtPar#H#PacuéThl 00BEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIUIX

#i#HtPar#HH#PacuéThl Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) TPOAYKTOB

peaKIMy, €CIIM OTHO U3 BEUIECTB AAHO B U30BITKE (MMEET MPUMECH)

HiHtPar#HH#PacuéTel MaccoBOW MM 00BEMHOM 1OJIM BBIX0/1a MPOAYKTA PEaKuu

OT TCOPECTUYCCKU BO3MOIKHOT'O

#i#HtPar#HH#PacuéThl Maccel (00bEMa, KOJIMYECTBA BELIECTBA) IPOJYKTA peaKkluy,
€CJIM OJIHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MaCCOBOM J0JIeH
pPacTBOPEHHOIO BEILIECTBA

HHPar#H##PacuéThl ¢ MCIIOIB30BAaHUEM ITOHATHI «MaccoBast 10JIs1», «MOJIIpHast
KOHILIEHTPALUs», PACTBOPUMOCTh

##Par#Ht#HaxoxneHre MoNeKyIsipHON (OpMYIIbI OPraHUYeCKOro BEIIECTBA 10

€ro IJIOTHOCTHU U MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOOAIIHUX B €I'0 COCTaB, UJIN I10

IIPOJyKTaM CTOPaHHUs



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
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METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

OI'NC Mos mikosta
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