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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMUU Ha YpOBHE CPEIHEro O0IIero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENHHOM IPOrPaMMBbI cpeHero 0o1ero oopazoBanus(POIT
COO), mpencrasinennbix B dDenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®Dexaepariuu,
peanu3yIonMX OCHOBHBIE 00pa30BaTEbHbBIE TPOTPAMMBI, I OCHOBHBIX TIOJIOKCHHMA
«Crtpareruu pa3putus Bocnutanusi B Poccuiickoit @eneparuu Ha nepuon 10 2025
rona» (Pacnopspxkenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha ypOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi ywamuxcs 10-11 kmmaccos.
WN3yuenne mpenmera, peanmsyemMoe B ycCioBHsIX —auddepeHITMpPOBaHHOTO,
npoduibHOrO 00y4YeHHs, TPHU3BAHO OOeCHeuuTh 00I11e00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO s
aJanTaluyi UX K OBICTPO MEHSIIOLIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKxkKe s
IPOJIOJDKEHUST OOyYeHUsSI B OpPraHW3anusax MpodecCHOHATBLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS OJJHOW U3 TPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMera «XHUMHUSD TOTydaeT
NOoAPOOHYI0  WHTEpIpPETalluil0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMU
nonoxxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, CoJepKaHus,
pe3yJbTaTtoB OOy4YeHUs U TpPeOOBAaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETENCTBOM TOMY SIBISIFOTCSL CJEAYIOIIME BBIMOJHIEMbIE MPOrPaMMOMN MO
XUMUHU (PYHKITUHN:

e UH(POPMAIIMOHHO-METOIMYECKAsA, pealu3alus KOTOpord obecreynBaeT
MOJIy4YeHHUE NPEACTaBICHUS O UENAX, COACpKaHUHU, OOIIeH cTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTpE/ICJICHUE: TPHUHIIUIIOB CTPYKTYPUPOBAHUS W TMOCJIEI0BATEILHOCTH
W3YUYCHUsI y4EeOHOro marepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMHUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O00pa3oBaTEIbHBIX TOCTIKEHHM OOydaroluxcs B
paMKax WTOroBOW arrectaniii B (OpME E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa MO XUMHUH.

[Iporpamma ajist yrinyOn€HHOTO U3yYeHUSI XUMUU:

e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe
JUIsT W3Y4YEHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpeaycMaTpuBaeT



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

e aéT NMpPUMEpPHOE paclpeiesieHue Yy4eOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUISI U3yYEHHUSI OTACIIbHBIX TEM;

e TMpejsiaraeT NPUMEPHYIO I[OCIIEJOBATEIbHOCTh M3YyUYEHHS Y4YeOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEPIPETALHUIO LIeJIel U 3a7a4 U3y4eHHUs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUsA, COACP)KATEIBLHON XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTAaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON
MPOTPaMMBbI CpeaHero o011ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
METaIpeMETHBIX, NPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENIbHBIX ~ JACMCTBHI  00ydYaromerocs IO OCBOCHHUIO
coJiepKaHUs IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIHKAM B IMporpamMMme MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C€ OOy4Ye€HHEM XUMUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHusl. 3a MpeaeaamMy yCTaHOBJICHHOM IPOrpaMMOii IO XUMHUH 0053aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CoOJEpKaHUS Y4eOHOro mpeaMera «XUMUs»
0CTaéTCsi BO3MOXKHOCTH BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpas JOJKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQuiIsi O0ydeHHUS.

B cootBerctBuM ¢ koHuentyanbHsIMM nosioxkeHusmu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro u yriayOJn€HHOrO YpOBHEH B cHCTEME
muddepeHupoBaHHOTO OO0yYEHHUSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIYOJNEHHOrO U3Yy4YEHHUsS HAMNpaBlIeH Ha peau3alfio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM TAIOM OJYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax HW3y4YEHHUs CIELUUAJbHBIX ECTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Mpo(dhecCHOHATBFHOTO 00pa30BaHuUs.
B 1ol cBs3u nU3ydeHue npeaMera « XMMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha paclIMpeHHue U YIIIyOJICHHE TEOPETHYECKOM M MPaKTUYECKON MOATOTOBKHU
oOyyJaronuxcsi, BBIOpaBIIMX ONPENEAEHHBIN NMPOpUIL 00y4YeHHs, B TOM YHCIIE C
NEPCIIEKTUBOM  MOCIEAYIOMIET0 TMONMYYeHHs] XHMHUYECKOro OOpa3oBaHHs B
opranmzanusax mnpodeccuoHaibHOro oOpa3zoBaHus. Hapsany ¢ 3tuM, B cBete
tpeboBanuit ®I'OC COO k 1IaHUpyeMbIM pe3ysibTaTaM OCBOCHHsS (eepaibHON
o0pa3oBaTenbHON MPOrpaMMBbI CPETHETO OOLIEro 00pa30BaHUs U3YUYEHUE MpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COLMAIBHOTO
pa3Butus oOydaroumxcsa, Ha (OPMHUPOBAHHME Y HHUX OOIIEUHTEICKTYalIbHbBIX
yMEHUHN, YMEHHI pallMOHAIHM3allMd y4eOHOTO TpyJa M OOOOIIEHHBIX CIIOCOOOB
NEeSATENHHOCTH, UMEIOIINX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBngomuMy mpeaMera «XUMHUsS» Ha YpPOBHE YriayOlEHHOTO U3y4deHUs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allMd COJEpP)KaHMUS 3TUX KypCcOB B IpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHATH ojoxeHuss PI'OC COO o paznmuumsx 6a30BOro M yriyoJIEHHOTO yPOBHEH
W3YUYEHHUS TIPEIMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUM TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJIbIINNA 00BEM (haKTOJIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOn€HHOM YpOBHE HW3Y4YEHHs IMpeaMera obecredeHa BO3MOXKHOCTH
3HAYUTEIBHOIO YBEIMYECHUS 00BEMA 3HAHUI O XMMUUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PaCUIMPEHUs U yriyOJaeHus MpeACTaBIeHUI O CTPOCHUN
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHMS pPEAKLUH,
paccMaTpUBaEMbIX C TOYKH 3PEHUS XUMUYECKOM KHHETHKHA W TEPMOJHHAMUKHU.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHYECKHX
3JIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTPOGHHMH aToMa. XHUMHUYECKass CBSI3b OOBIACHAETCA C TOYKH 3pPEHUs
SHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIOB peakuuid JOMOJHSETCS
(GbopMHpOBaHMEM TMPEJICTABICHUNA 00 3IEKTPOXMMUYECKHX Mpoleccax U
3JIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUH NpU
PacCMOTPEHMH PEaKLMOHHOM CHOCOOHOCTH COEAMHEHUN ynensieTcss ocoloe
BHHUMAaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PeaKIUi.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KYyPCOB XUMHH YI1yOJaEHHOTO
YPOBHS U3y4€HUs JJI KJIACCOB OMpPeIeIEHHOT0 poduiis (TJIaBHBIM 00pa30oM Ha MX
CTPYKTYpPY M XapakTep IOMNOJHEHHH K OOIIeld CHUCTeMe IPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hanmpumep, B COAEpKaHUU
npeaMeTa AJid KJIAacCOB XMMHUKO-(pu3nyeckoro npoduss 0oibiioe 3HadeHue OyayT
MUMETh 3JIEMEHTHI YUeOHOro Marepuana rno oomeit xumuu. [lpu nzyyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IIO3HaHUA,
OOIITHOCTH 3aKOHOB M TEOPUH B XUMHUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekyIsipHasi TeOpusi B PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U DHEPTUH, 3aKOHbI
TEPMOJIMHAMHUKH, DJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B cOAEpXKAaHUM TMpeaMeTa JUIsl KIACCOB XUMUKO-
Oouosorndeckoro mpoduist OONbIINA YACIbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumusi. B 3ToM ciryuae npenocTaBiasieTcsi BO3MOKHOCTD ISl 00jiee 00CTOATETLHOTO



PaccMOTPEHMsI XUMUYECKOM OpraHu3aluy KIETKH KaKk OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOAT, K IPUMEPY, TaKU€ CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YIIIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus o
COCTaBE€ M CBOMCTBAX IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKHUX BELIECTB
CIIy’KaT OCHOBOM [UIsl M3Y4YEHMsI CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, JIbIXaHU,
IULLIEBAPCHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OLIIEHAayYHBIX METOJIOB IMO3HAHMSI M OTIbITA MPAKTUYECKOIO MPUMEHEHHUS HAYyYHBIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXKIPEAMETHBIX CBA3SIX C YYEOHbIMHM IpeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble mpeaMeTv», «MartemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu n3yuenuun yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOTO M CpeJHero oodiero oopazoBanus (Ha 0a30BOM YPOBHE),
3ajjaueil NEepBOCTENEHHONM 3HAUYMMOCTH SBJSIETCS (DOPMHUpPOBAHHE OCHOB HAyKU
XUMUU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOMN ACSTEIbHOCTH
YeJIOBEKA Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenne aTon 3agauun Ha
yriyOJEHHOM ypOBHE H3YYEHHs MpEeAMETa MNPEANojaraeT peaju3alMio TaKuX
1eJIeH, Kak:

e (dopMHpOBaHHUE TPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled ponu B o0ecrneyeHuu
YCTOWYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUWH  MpoOiIemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MaT€pHUaOB, HOBbIX UCTOYHUKOB YHEPIUU, B
o0ecreueHny palMroHAIBHOTO MPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U MPUPOIHOM CpeIE;

e OCBOCHHE CHCTEMbl 3HAHHUM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: GyHAaMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMUUYECKHUX PEAKLUH, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX [IPUHLINANAX XUMHYECKOTO MPOU3BOJICTBA;

e (dopmHupOBaHUE y O0yJaroIIIXCsI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN A7 OObSICHEHUs
KIIFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOW XUMUU, A OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
I'PaMOTHOTO pelIeHus MPo0JIeM, CBI3aHHBIX C XMUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKHU C ITO3UIMN DKOJIOTHYECKON 0€30IIaCHOCTH IIOCIEACTBUI
OBITOBOM M MPOU3BOACTBEHHOHN JEATEIbHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM MPOU3BOACTBOM, HCTIOJIb30BAaHUEM U ITepepadOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTaBICHUH 0 HAYYHBIX METO/IaX MO3HAHHUS, HEOOXOUMBbIX
JUIS. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCSA B MHUPE BEIIECTB H
OOBSICHEHUSI XMUMHUYECKUX SBICHUM, MMEIIINX MECTO B MNPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCETHEBHOM KU3HMU.

B 1muane peann3anuu NEpBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAKOLIUX
GYHKUMNA TETOCTHOM CHUCTEMBI CPETHEro oOIIero oO0pa3oBaHUs NMpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LETU U 3a7a4H, Kak:

BOCIIUTaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SBJICHHM TPUPOJIBI,
YBaXEHUSI 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 ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  yCBOCHHS
00111e4eI0BeYeCKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHX
CIOCOOHOCTEN o0ydaronuxcsi, (GOpMUPOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOHN MpodheCCHOHAIBHON U OO0IIECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHupOBaHWEe yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMS,
pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO61iee yucI0 YacoB, MPEAYCMOTPEHHBIX JJI M3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
ypOBHE cpeHero obiero oopazoBanusi, coctarisieT 204 gacon: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHUMN.

[IpeameT u 3HAYCHNE OPTAaHUIECKON XUMHH, TIPEACTABICHUE O MHOTOO0pa3nun
OPraHUYECKUX COCIUHCHUN.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
cocTosiHUA. BajieHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XUMHUYECKas CBS3b B
OpTraHUYECKUX COCTUHEHUSX. TUnbl ruOpuan3alui aTOMHBIX OpOUTaIeH yriepoa.
Mexanu3Mbl 00pa30BaHUsS KOBAJICHTHOM CBSI3M (OOMCHHBIM HM  JIOHOPHO-
aKIENTOPHBIN). TUMbl TEpeKpbIBaHUS ATOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOJHOM paaukaine, Hykileoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAMHEHUU. MomneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (QOpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpali¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBnenre o kiaccupukalMu OpraHUYecKux BemiecTB. [loHsTHe O
(¢yHKUHOHANBHOU rpynmne. I'omosorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKatypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHblE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH U KJiacCcU(PUKAIMS OpPraHUYEeCKUX peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBpALICHUNA:
O3HaKOMJIEHHE ¢ 00pa3IiaMu OpraHNnYECKUX BEMIECTB U MaTEepHalaMy Ha UX OCHOBE,
OTBITHI 1O MPEBPALIEHUI0O OPTaHUYECKUX BEUIECTB NMPHU HAarpeBaHUU (IUIABIICHUE,
00yIrJIMBaHHE W TOPEHHE), KOHCTPYUPOBaHUE MOJEJeH MOJEKYJ OpPraHUYeCKHUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. ['omonornueckuil ps ankaHoB, o01mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudopuau3alys aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
AJIKaHOB.



XWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUUU 3aMEUICHUs, HW30MEpU3aluH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TMPOJIN3a, KpEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUI PAUKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoObl NOTyYeHUs U IPUMEHEHNE aJTKaHOB.

Huxnoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIIaH, IUKI00yTaH) U OOBIYHBIX
(LIMKJIOMEHTAaH, HUKIIOTeKCaH) [UKI0aNKaHOB. CIIOCOOBI MOTyYEHUs! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP-TUOPHIM3aIIUs
aTOMHBIX opOuTaneit yriepona, 6- U m-cBsi3u. CTPYKTypHasi U TeOMeTpUYecKas
(umc-tpaHc-) uzomepus. Ousnyeckue cBOWCTBa AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy IPUCOEIUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHWE IPHU JBOWHOU CBS3H,
nonuMepusanuu u okuciieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4YEHUS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIC, 30JIMPOBAHHBIE,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX IUEHOB, 1,2- u 1,4-npucoennnenue. [lonmmmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonoruyeckuii psii alKMHOB, 0011as popmyiia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyeckue CBOMCTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIUN ITPUCOCANHEHNS, TUMEPU3ALMN U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKUHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauectBennsie peakuuu Ha TpOHHYIO CBsI3b. CrocoObI MOMyYeHHs] U IPUMEHEHUE
AJKAHOB.

ApomaTtuueckue yrieBoJaopoasl (apeHsl). ['omonoruyeckuii psiji apeHoB,
oOmtast popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHUsl B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJMKale, pEeakUud NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JbHOM KOJIBIIE Ha MpUMEpe aJKWIbHBIX pPAJUKaIOB, KapOOKCUIHHOH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl NOTydYeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbIi1 yrons u npoaykTsl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKH), pU(DOPMUHT, TUPOIHU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBILIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEKY Pa3TMYHBIMU KJIACCAMU YIJIEBOJOPO/IOB.

DIJIEKTPOHHOE CTPOEHHE TaJOTCHIIPOM3BOJAHBIX YIJIEBOIOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPylIy, LIHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJllOr€HIPOU3BOJHBIE BOJAHOTO M CIHUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IMHKOM.
[TonsaTHe 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSAX. Hcnonp3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPH CHUHTE3E
OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yriaeBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHraHaTa Kalids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KeHUE
yriiepoja v BOAOPOJa B OPraHMYECKHUX BELIECTBAX, OJyYEHNE ITUICHA U U3YUEHHE
€ro CBOMCTB, O3HaKOMJIeHHE C KoyuekiusaMu «HedpTts» u «Yromawsy», ¢ oOpasnamu
MJIACTMACC, Kay4yKOB M PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB H
raJoOreHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucsiopoaconepskamue opraHu4ecKue coeJMHeHH.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHOJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u30Mepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEeTbHBIX
OJHOATOMHBIX CHUPTOB. BOOpOIHBIE CBSI3M MEXKIY MOJIEKYJaMHU CIHPTOB.
XHUMHUYECKHE CBOWCTBA: PpEAKUUM 3aMEUICHUs, JETUJIpaTallH, OKHUCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYeCKMMHU W  HEOPraHUYECKUMHU  KHUCIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€fCTBUE 3TaHONA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YEeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upel, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMUYECKUX CBOMCTB.

MHOroartoMHbl€ COUPTHI — OSTWICHIVIMKOJIb W TIHLEPUH. DPusnyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMELIEHHUs], B3aUMOJACHUCTBUE C OPTAaHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTaMH, KAayeCTBEHHAs pEAKUHUs Ha MHOTOAaTOMHBIE
criupthl. [IpencraBieHne o MexaHU3ME peaKIUi HYKICO(DHIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm desoBeka. C(CnocoObl MNOJYyYEeHHUS W TNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHoa.
Crnioco6bl ostyueHus 1 npuMenenue genosa. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJerU0B U KETOHOB, OO0mIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DuU3NueCKHe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OkucieHue alpJeTUJIOB, KAaYeCTBEHHBbIE peakiuu Ha anpaeruabl. CrnocoObl
MOJIyYEHUs ¥ IPUMEHEHUE AJIbJIETHU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKalUd, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAsS, JIUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kupswi. Ctpoenue, GU3NIECKUE W XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuapl: TIIOK03a, (GPyKTO3a, TrajmakTo3a, pubo3a,
ne30Kcupr003a. PU3MYECKUE CBOMCTBA M HaxOXXJACHHE B Ipupoje. DOoToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOIeHa H
HEJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittoiao3sl. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (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,
peIeHne JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «CrmupTtel ¥ (EHONBDY,
«Kap6oHoBbie KUCITOTHI. C0XKHBIC (PUPHD».

A30TCoaep:Kale OPraHnvecKre CoeInHEeHU .

AMUHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTuyecKkue W apoMaTHYECKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue moiiekys, obmas ¢gopmyina, W30oMepusi, HOMEHKIATypa U (husudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJAECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Con aJIKWJIaMMOHUS.

AHWIVH — IPEACTABUTENIb AaMUHOB apOMATUYECKOT O psifa. CTpoeHne aHUIMHA.
B3auMHOe BiMsHHWE Tpynm aroMoB B Mojekyne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] U TpUMEHeHHe anudaruuyeckux aMuHoB. l[lonydenue aHwiInHa U3
HUTPOOEH301a.

AmuHokucnoTel. HoMeHnknaTypa u uzomepusi. OTaeNbHbIe IPEACTABUTENHN Ol
AMUHOKMCIJIOT: TJIMOWH, ajaHuH. @Du3nyuecKhe CBOWCTBA  aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHUM, peakIusl MOJMKOHACHCAIMK, OOpa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCNEPUMEHTAIbHBIE METOJbl M3YyUYE€HUS BEHIECTB M HX NPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJE, JACHATypamus OENKOB NMPU HArpeBaHHUH, I[BETHHIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTconepKalre OpraHn4ecKiue CoOeTMHEHUs» U «Pacro3HaBaHUE OPraHUYECKHUX
COCIMHEHUN).

BbicokoMoJIeKYJISIPHBIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIUN, CPEAHSST MOJICKYJISIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIMIIEH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, MMOJMMETHIMETAKPWIAT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTukKa.

DI1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

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

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

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxnenne MmonekyiasipHOd (GOpMysIbl OpPraHMYECKOro COEAUMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXO0KAEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOT0 COETUHEHHs 0 Macce (00BEMY) MPOIYKTOB CrOpaHus,
0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/UITU UCXOTHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJibl OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB MOJYYEHHMsI, ONPEIEICHUE 0N
BBIX0JIa IPOAYKTA PEAKIUHU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peannzanust MeXnpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTraHMYECKON XUMHU B
10 kjacce ocylIecTBIAETCS 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBIICHUE, HAYYHBIN (DaKT, rUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

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

buonorusi: kierka, opraHu3M, OIKOcuUcTeMma, Ouocdepa, MeTadbOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOoHBI TUN MHUTAHUA, OpOXKEHUE,
dboTocuHTe3, nbIXaHWe, OENTKH, YIJIEBOJbI, >KUPBI, HYKICHHOBBIE KHUCIOTHI,
(bepMEHTHI.



['eorpadusi: mone3nsie UCKOMaeMbI€, TOTUIUBO.
TexHOonorusA: NHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUI,
MOIOIIUE CPENICTBA, MATEPHUATIBI U3 UCKYCCTBEHHBIX U CHUHTETUUYECKHUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0OCHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYEeCKUil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHMCJIA. DHEPIeTUUECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHUeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmemenTh). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHBIE KOH(QUTYpAIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(QUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepnoanueckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBaA3b NEPUOAUYECKOTO 3aKOHA M llepronnueckon cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEU CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEILIECTB IO IPYIIIAM U IEPUOJaM. 3HAYCHHE IEPUOANIECKOTO
3akoHa J[.1. Menaeneena.

XuMHYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTayunyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [1osIpHOCTD, HAIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHeie cBs3u. BomgoponHas CBA3b.
MexXMONEKyYJISIpHbIE B3aUMOICCTBUS.

BajleHTHOCTP ¥ BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHHEM (Ha NMPUMEpPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MIEPHOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTAaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTeb, JMUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUU.
[TonsiTHEe O KOOPIMHATMOHHON XUMHUH.

BemiectBa  MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTpOoeHHus.  Turbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHeix cucremax. Mctunubie pacTtBopsl. [lpencraBienue o
KOJUTOUJHBIX pacTBopax. CrmocoObl BBIPAXEHHUS KOHIIEHTPAIlMM PACTBOPOB:
MaccoBas J0JI1 BEUIECTBA B PAaCTBOPE, MOJIIpHAs KOHLIEHTpauusa. HacelleHnnusie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpHUBUANbHbBIE
HAa3BaHMUsI OTIEIBHBIX IIPEACTABUTENICH HEOPTAaHUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKUX peakiuii B HEOPTaHMYECKOW U OpPraHUYeCcKOou
XUMHH. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS W NPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHHS.

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

OGpaTuMble 1 HEOOpaTHUMBbIE peakIMu. XUMUYECKOe paBHOBecue. KoHcTranTa
XUMHUYECKOro paBHOBecus. DakTopbl, BIMSIONIME HA IOJO0XKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMHA BEUIECTB, YUYACTBYIOIIUX B
peakumu. [punmun Jle [larense.

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

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  (CTeneHb  OKHUCIICHHS.
Okucnurtenb M BOCCTaHOBUTENb. Ilpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxnelnime OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeToa »JIEKTpOHHOTO OarnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB M HMX MPEBPALCHUA:
pa3lioKEHHE TEPOKCHUJA BOJIOPOJAa B IMPUCYTCTBUM KAaTaIM3aTOpa, MOJAEIH
KPUCTALTMYECKUX PEIIETOK, IPOBEJCHNE PEAKIIU HOHHOTO 0OMEHa, OIpe/ieiicHre
Cpeabl PacTBOPOB C TMOMOIIBIO WHJIMKATOPOB, M3YYECHHUE BIMSHUS PaA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOH PpEAKIMU | TOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckass xumMmus.

[Tosoxxenne HemeTaiuioB B [leproindyeckoi cucTeMe XUMUYECKUX JIIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOCHMSI UX aTOMOB. DU3MUYECKHE CBOICTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEpOJIa).

Bonopoa. Ilonydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METaJlJIaMU ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuasl. TormnuBHbIE
3JIEMEHTHI.

lanmorensl. Haxoxaenue B mpupojie, cocoObl MONy4YeHUs, (U3NUYECKHE U
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHeline KUCIopoaCcoAepKaIINe
COeIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIICHHBIE CMOCOOBI MOJYy4YCHUS
rajgoreHoB. [[pumeHeHune raJoreHoB U UX COCIMHEHHUI.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHHS
Kuciaopoaa. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUIBI.



Cepa. Haxoxaenue B TpHUPOJE, CHOCOOBI TMONy4YeHUs, (U3HYECKUE U
xumuyeckue cBomctBa. CepoBojopona, cyiabuasl. Oxcupn cepbi(IV), okcun
cepri(VI). CepHucTas U cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpumMenenue cepbl U €€ COeTMHEHU.

Azor. Haxoxaenue B mpupojsie, CHocoObl TMOJydeHus, (undeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THBIE YI00pEHHUS.

®ochop. Haxoxnenwe B mpupojne, CHOCOOBI TMONMydeHUs, (GU3HUYCCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasl dochopa, ocdopuas
kuciora u e€ comu. Ilpumenenue ¢ochopa u 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. [IprMeHeHne MpoCThIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €0
COCMHEHN.

Kpemunii. Haxoxnenne B mpupoje, CrocoObl MomydeHus, (GU3udeckue u
xumudeckue cpoiictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpumeneHue kpeMHuUst U ero coequHeHui. CTeKkI10, ero nojy4yeHue, BUJbl CTeKIa.

[Tomoxenune metamwioB B [lepuoandeckoil cUCTEME XUMUYECKHUX JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOUYEK aToMOB MeTauioB. OOmue
¢dusnueckue cBocTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUUECKUNM  PsAJl  HampspkeHu  MetawioB.  OOIIue  CrocoOsbl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPrus,
anektpoMeramutyprus. [lonsarue o xoppo3un MeramioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

O6mass xapakrepuctuka MertamuioB [A-rpynmnel [lepuoanueckoil cucTeMbl
XUMUYECKUX JIeMeHTOB. HaTpuil u kanuii: moyuyenue, GU3nyecKue 1 XUMUIECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mras xapakrepuctuka meTaioB I[A-rpynmer [lepuonnyueckoit crucTeMbl
XUMUYECKUX JJIeMEHTOB. Maruuii u KaJbliMii: TojlydeHue, (U3HYEeCcKue u
XUMUYECKHUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HMX COEIUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUiL: noNydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIIEKCHI aTFOMUHUS.



OO6mrast xapakTepucTuka MeTauioB 10004HBIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

@u3nYeCcKue U XMMHYECKHE CBOMCTBA XpoOMa U €ro coearuHeHuil. OKCUubl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatsbl, HX
OKHUCIIUTENbHbIEC CBOMCTBA. [lonyueHne u npuMeHeHue xpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro COEOUHEHHI.
Baxneiiimue coeaunenuss wMapranuma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcusbl u conu xenesa(ll) u sxenesa(Ill). [lonydyenne n npuMeHeHHE Kene3a
U €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [lonydenue u
MIPUMEHEHHUE MEJIU U €€ COEIUHECHU M.

[uak: momyuyeHue, (pu3MUYecKkne W XUMHYECKHE CBOWCTBA. AMMOTEpHBIC
CBOKMCTBA OKCHJIa Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCINHECHUM.

DKCIEepUMEHTAIbHbIE METOJIbI M3yYEeHHUS BEHIECTB W HMX MpPEBpallCHUN:
U3yueHHe oOpa3lloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, xKene3a, MarHus B
KHCIIOPOJIe, H3y4YEHUE KOJUIeKIUMU «MeTalibl W CIUIaBbD), B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE aHUOHBI, KATUOH BOJIOPOIA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIOB AIOMUHHUS M IIUHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, pElIEHHE KCIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaM
«l"anorensl», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX COENUHEHUD,
«MeTamibl TJIaBHBIX MOArPYI», «MeTasibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHUM yCTOMYUBOTO pa3BUTHA delioBedecTBa. [loHsTHE
0 HaYYHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUN HayYHOTO uccienoBanus. HayuHble
MPUHIUIIBI OpTraHU3alMl XMMUYECKOT0 MPOU3BOACTBA. [IpoMBbIILIEHHBIE CIOCOOBI
MOJIyYEHHUs] BAXXHEUIIIUX BEIIECTB (HAa MpuUMepe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBINITIEHHBIE CTIOCOOBI MOTYYECHUS METAIIOB U CIIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEN CPEllbl U €ro MociaeacTBus. Ponb xumun
B 00€CIIeUeHUN SHEPTeTUUECKON OE30MaCHOCTH.

XuMusi ©U 370poBbe UesnoBeka. JlekapcTBeHHble cpenactBa. IlpaBuia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.

XvMHusI TIAIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M100aBku. Poib xumuu B
obecrieueHnH MUIIEBOI 0€30MacHOCTH.



Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUs MTPenapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HH.

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

XuMus B CEIbCKOM X03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHaJIbl, KPACKH, CTEKJIIO, KE€paMUKa.
Marepuains! a1 351eKTpoHUKHA. HanoTexHOIOrNN.

Pacuéthrble 3amaum.

Pacuérel: mMacchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YUYaCTBYIOUINX B PEAKIIUU BELIECTB, MAaCChl
(06BEMa, KoMUecTBa BEUIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CIIA OJHO
M3 BENIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOW MACCOBOM JOJEH
PaCTBOPEHHOIO BELIECTBA, MACCOBOM J0OJIM U MOJSPHOM KOHLIEHTPALMM BELIECTBA
B PacTBOpE, A0JHU BBIXOAA MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed NpU  HM3y4YeHHH OOImed u
HEOPraHU4YEeCKOW XUMUH B 11 Kiacce OCyIIEeCTBISIETCA Y€PE3 UCIIOIb30BAHUE KaK
00IIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, MPUHATHIX B OTIEIbHBIX
IIpeaIMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHA: SIBJIEHUE, HAYYHbIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, MePUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICINPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAaKPOMUP, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, pPaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHD, BELIECTBO,
Ten0, 00BEM, arperaTHO€ COCTOSIHUME BEIECTBA, WJICAlbHBIA ra3, (usmyeckue
BEJINYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucreMa, onocepa, METaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: XMMUYECKasi MPOMBILIIJIEHHOCTh, METAJULYprus, CTPOUTEIbHbBIC
MaTepuaibl, CEJIbCKOXO3IUCTBEHHOE NPOU3BOACTBO, IMHUILEBASI TPOMBIIUIEHHOCTD,
dapmaneBTUyYeCcKast IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsS BBIICIEHBI CIEAYIOIMIME COCTABIISIIOIIME: OCO3HAHUE
0o0y4aronMMucs POCCUHCKOM TpakIaHCKOW MACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOMPEICICHUIO; HATMYMEe MOTUBAIIUU K
00y4YeHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYaroHmIMXcsi pPyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMU T[OBEJCHUSA, HAIMYWE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIBHOCTU
o0ydJaronuxcst B MpoIecce peaan3aiiui 00pa3oBaTeIbHOMN NeATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUYECKON JesSTEeIbHOCTH
oOyyarommxcsi B mpoliecce peain3anur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 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 CO3TaAHUH YUEOHBIX
IIPOCKTOB, PECIICHUH YUYCOHBIX U IO3HABATEIIBHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4yHOMY HaCIEIUI0
OTE€UYECTBEHHON XUMMHHU,

YBOXEHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUYECKOTO
NPWIOKEHUS! XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3Ee
uHGOPMAITIH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOr0 TTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBAaTh CBOE IOBEJACHHWE W TOCTYIIKM CBOMX TOBAPHUINICH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUE€TOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

MOHUMAaHUSl I[IEHHOCTEH 30pOBOrO0 © 0e30MacHoro obOpasza >KH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOyroficHUsl TMpaBwil 0€30MacHOTO OOpallleHUs C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KW3HU, B TPYIOBOU JESATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH NPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpPyrux BHUAaX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHUYECKUX 3a]ay
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YEHUI0 Mpodeccuil pa3InyHOTOo pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMHUH;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10rH4eCKOro BOCIMTAHMS :

HKOJIOTHYECKHU I1€JIECO00PA3HOTO OTHOIIECHUS K TPUPOJAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHUMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOIPOCOB PAllMOHAIBHOTO TPUPOIOTI0JIb30BAHMS;



AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJIM4YUS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B TO3HABATEIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

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

MOHUMAaHMS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BayKHOU POJIM B CO3JaHUA
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIIEHWU TJI00ATBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayUYHbIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IIEJIBI0 TTOJIYYEHHUS JJOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mMpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpECca K MO3HAHUIO, UCCIIEIOBATENLCKOM AEATEIbHOCTH,

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TIO0 XUMHH B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3iuyHbIX chepax npodhecCHOoHAIbHOM
NEATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS IPOTPaMMBbI [0 XMMUU HA YPOBHE
cpeHero od1ero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHS]  OOYydarOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTeMa, HayYHbId (pakT, MPUHIUII, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOINXCs;
CITOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHBIC
JICVCTBUA B MMO3HABATEILHOM U COIUAIBHOW MPAKTHUKE.

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

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

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

ONPENCNATh LEIU JESATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IMPH OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKLINM;

YCTAHABIIMBATh IPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

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

MIPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUHA CHUMBOJNYECKHE
(3HaKOBBIC) MOJIECIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMUUCCKU
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pElIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH



Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJI BBISABICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe McCIIeI0BaTEIbCKHE 1eiiCTBUSA:

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

dbopMyIMpOBATH 1IENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMPOBAaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011IeHHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIIAaHHON PaboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM U MPOEKTHOMN
NEeSTENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEUICHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3TMYHbBIX METOIOB
NO3HAHUS.

3) paGora ¢ nndopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHMoOpManuu (Hay4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh MHPOPMALUIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;

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

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (oOpMy  MpeACTaBICHUS
uH(popmaimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

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

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLATHOCTH.



KoMMmyHMKATHBHbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:

3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aeéMOM TEMBbI B XO/€ 1MajIora u/uin
JUCKYCCHUH, BBICKA3bIBaTh UJIeH, ((OPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS NIPEIIOKEHHON 3a/1a4;

BBICTYIIaTh C MPE3CHTAIUCH pPe3yJbTaTOB IO3HABATCIILHON JEATCIILHOCTH,
HOJIYYCHHBIX CAMOCTOSTEILHO MM COBMECTHO CO CBEPCTHHKAMH TP BBITIOJHECHUN
XUMHYECKOI'O SKCIEPUMEHTA, MPAKTHUYECKOH pabOThI IO MCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, Peaan3allii Y4eOHOTo MPOoeKTa, U POPMYJTUPOBATH BHIBOIBI
10 pe3yjIbTaTaM MPOBEACHHBIX HCCIICIOBAHHNA MyTEM COTJIACOBAHMS TO3MIMHA B
X0Jie 00CYXICHUS 1 0OMEeHAa MHCHHUSMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO
JeSTeNbHOCTh, OMpefenss e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TpEIaracéMblii aJIrOpUTM ACHUCTBUH MNpH
BBITIOJITHGHUH YYEOHBIX W HWCCIEAOBATEIbCKUX 3a7a4, BBIOMpaTh HamOoIee
3¢ (dEeKTUBHBIN CcrMOcO0 WX perieHuss ¢ Y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYICCKUX PEAKITUSAX;

OCYILIECTBJISITh CAMOKOHTPOJb JESITEIbHOCTH HAa OCHOBE caMoOaHajiu3a H
CaMOOLECHKH.

IHNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS MPOrPAMMBI [0 XUMHUHU HA yTIIyOJIEHHOM
YPOBHE Ha YPOBHE CPETHET0 00111ero o0pa3oBaHus BKIIOYAOT CIICIH(PUISCKUE IS
y4eOHOTro npeaMera « XMMHUs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH 1O
OCBOCHHIO, MHTEPIIPETAIIMM U MPeoOpa30BaHUI0 3HAHUHM, BHUBI JI€ATEIbHOCTH T10
MOJIyYEHUI0 HOBOTO 3HAHUSA M MPUMEHEHUIO 3HAHUW B Pa3IMUHBIX YUYEOHBIX
CUTyallUsX, a TAKXKE B peaJbHbIX KU3HEHHBIX CUTyallUsAX, CBI3aHHBIX C XuMueu. B
nporpaMMe IO XUMHUHU TPEAMETHBIE PE3YJbTaThl MPEJACTABICHBI MO Trojam
U3YUYCHHS.

10 KUIIACC

[IpenMeTHble pe3ylbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMUSI»
OTPAKAOT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN: O MECTEe M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO



pa3BUTHUS YEJIOBEUYECTBA B PELICHUU MPOOJIEM 3KOJIOTMYECKON, IHEPreTUYECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIruy, B o0ecrieyeHuu PalMOHAIIBHOTO
IPUPOAOIIONL30BaHNS, B (POPMHUPOBAHMM MHUPOBO33PEHUA MU OOIIEH KYJbTYpbl
YeJI0OBEKa, a TAKXKE HKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJIHOM CpEE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBONOJIATAIOIINE MMOHATHUS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U JJIEKTPOHHAS
obomouka aroma, s-, p-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alusg AaTOMHBIX OpOuTanedl, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAs
rpynmna, pajadkall, CTPYKTypHble (opmynbl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJICTHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (Te€OMeTpUuecKas,
ONTUYECKasi), H30MEphl, TI'OMOJIOTMUECKUN PsiA, TOMOJOIH, YIJIEBOAOPOIbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TIpeBpalleHUs DSHEPrHUM TP XUMUYECKUX pEaKIMiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; MPEACTABICHUA
0 MEXAaHM3MaX XWMHUYECKUX pEaKIUh, TEPMOJWHAMUYECKHUX W KUHETHYECKUX
3aKOHOMEPHOCTAX MX MNPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB W I'PYIIIT aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3ddekTrl, opueHTanThl | u 11 pona);
(akTOoJIOTMYEeCKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0O€30MacHOM
WCIIOIb30BAaHUN BAXXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA, OOILIMX HAYUYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEPabOTKH HEPTH);

c(hOPMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEepHbIC NMPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS MPH
ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUIECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMUUYECKUX PEAKUHUN U PACKPBIBATH UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUMKA  IIOCPEICTBOM  COCTAaBIICHUSA



AJIEKTPOHHOTO OallaHca »JTUX peakiuii, peakiuii HOHHOrO OOMeHa IyTEéM
COCTABJICHMSI MX TTOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

U3rOTAaBJIMBATh MOJIEIN MOJIEKYJl OPTaHUYECKUX BEUIECTB ISl WILTIOCTpaluu
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJJIC)KHOCTh N3YYCHHBIX
OpraHUYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJaccy/Tpynmne CO€IMHEHUH, JaBaTh UM Ha3BaHMUS 10 CHUCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBOIUTH TPUBHAIBHBIE HAa3BAHUS MJI OTACIBHBIX
NpeACTAaBUTENIE OPraHMYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIUILEPHUH,
ATWICHTJIMKONb, (GeHos, (QopManbIeTrull, aneTaableru]l, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
[JIMIUH, aJaHWuH, MallbTo3a, (PYKTO3a, aHWIUH, TUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEAENsATh BHUJ XWMHYECKOW CBS3U B
OpraHUYEeCKUX COCIMHECHMSIX (KOBAJICHTHAass W WOHHAas CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh yMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3HUUECKUE
U XUMHUYECKHE CBOMCTBA THUMHUYHBIX TMPEJICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: aTKaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKa/INEHOB, aJTKUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, aJbJACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOSAMHEHUN U AMUHOB,
AMUHOKHCTIOT,  O€NKOB,  YIJIEBOJOB  (MOHO-, JHM- H  TOJIUCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIU C MCHOJH30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh YMEHUS TMOATBEPXKJIATh Ha KOHKPETHBIX MPUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
CBHIPbs (HE(PTh, MPUPOIHBIN I'a3, yrojhb), CIIOCOOBI €ro epepadOoTKH U MPAKTUIECKOE
MIPUMEHEHHE TTPOIYKTOB MEPepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METOJaxX MO3HaHUA — HAOJIOACHUU, U3MEPEHUHU, MOJICTIMPOBAHUH, SKCIIEPUMEHTE
(peaJibHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHUS;



c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIE OTIEPAIIY MBICIIUTEILHON
NEeSTENbHOCTH — aHaIM3 U CHHTE3, CpaBHEHHE, 000O0IleHHEe, CHCTeMAaTHU3aluIo,
BBISIBJICHUE TIPUYHUHHO-CIICJICTBEHHBIX CBSI3€H — I U3YUYCHHUSI CBOWCTB BEIIECTB U
XMMHUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB s
0ojiee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS 0 OPTaHWYECKOW XUMHUU I OOBSICHEHHUS U
IIPOTHO3UPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO MPUPOTY;

c(hOpMHUPOBAHHOCTH YMEHUI: IPOBOJAUTH PACUETHI 10 XUMUIECKUM (HOpMyTIam
U YpPaBHEHUSM XMMHUYECKUX DPEAKIUN C UCIOJb30BaHUEM (PU3NYECKUX BEIMYMH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl 0 HAXOXKICHHIO XHUMHYECKOW (HOpMYIIThI
BEIIECTBA TI0 U3BECTHBIM MACCOBBIM JOJISIM XHUMHYECKUX AJIIEMEHTOB, MPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATh
C TMO3UIUMHA  DKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
IPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBI3aHHOU ¢ mepepaboTKOM BEIIECTB,
WCIIOJIb30BATh MOJYYCHHBIE 3HAHUS IS IPUHITHS TPAMOTHBIX PEIIeHUI mpobieM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITCIIBHO IIJIAHUPOBATh M TPOBOIUTH
XUMUYECKAN DJKCIEpPUMEHT (TIOJIy4eHHEe W H3yYCeHHE CBOMCTB OPTaHHYECKHX
BCIIECTB, KAYECTBEHHBIC PEAKINH YIJIEBOJOPOJAOB pPAa3IUYHBIX KJIACCOB U
KHUCIIOPOICOJIEPKAIUX OPraHMYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKHUX BEIIECTB) C COONIOJCHUEM MPaBHII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM O0OPYJIOBaHUEM,
dbopMyIMpOBaTh IIENh HWCCJICAOBAHMS, TPEACTABIATh B pa3IudHON  (hopme
pe3yIbTaThl SKCTIEPUMEHTA, aHATTM3UPOBATH U OIIEHUBATH UX JJOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJI0/IaTh MpaBUJIa HKOJOTHYECKHU 11eJIeCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM NEATETLHOCTH B IIEJISAX COXPAHCHHS CBOETO 370POBBS, OKPYIKaIOIIEH
PUPOTHON CPEeBl U JOCTIKEHUS €€ YCTOWYNBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCUYECKOTO JEUCTBUSI HA JKUBBIE OPraHU3MBI
onpeenEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbich nokazarens [TIK;

aHAIM3UPOBaTh IEJIECOO0OPA3HOCTh NMPUMEHEHHUSI OPraHUYECKUX BEIIECCTB B
TIPOMBITIUICHHOCTH ¥ B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nHGOpPMAINU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JUTepaTypa, CpecTBa MaccoBoil nundopmanuu, IHTepHeT U apyrue), KpUTUIECKU



aHaJM3UPOBATh XUMHUUYECKYI0 MH(GOPMAIIHIO, ITepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenMetHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOIass u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBIICHUW NPUPOJbI, O MECTE M 3HAYCHHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIIEYEHUU YCTONYMBOIO
pa3BUTHUSI, B pEUICHUU TPOoOJEeM SKOJOTHYECKOM, PHEPreTUYEeCKON M MHUILEBOU
0€30IacHOCTH, B Pa3BUTHUH MEJWIIMHBI, CO3JJaHWM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECIICUCHHH PAllMOHAJILHOTO IMPUPOAOIIOIL30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTYphl 4YeJOBeKa, a TaKke
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATral0IIME TOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JJIEKTpOHHAss o0oJlouka aroma, S-, p-, d-aToMHbIe OpOUTAIM, OCHOBHOE H
BO30YXXAEHHOE COCTOSIHHSI aTroMma, THOpuau3anusi aTOMHBIX OpOuTasel, HOH,
MOJICKYJIa, BAJCHTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHCJICHMS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, HWOHHAS, METAUINYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass pEIIETKa, XUMHYECKash peakius, pacTBOpP, DICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JTUCCOLMALIMSA, CTENEHb JUCCOLMAIINM,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOM AddexT
XAMHUYECKON pEaKIUuM, CKOPOCTh XUMHUUYECKOW PEAKIIMHA, XUMUUECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOJMTHYCCKON IHUCCOLMAINHU, TEPUOTUICCKUM
3akoH /.M. MeneneeBa, 3aKOH COXpaHEHUSI MaCChl BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIECHUS SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XHMMHH, MUPOBO33PECHUECKHUE 3HAHUS, JISKAIME B OCHOBE MOHUMAaHMS TPUIYUHHOCTH
Y CUCTEMHOCTH XMMHUUYECKUX ABJIECHUI; COBPEMEHHBIC MPEICTABICHUS O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJIPHOM WM HAJIMOJIEKYJSIPHOM YpPOBHSX;
MPEJICTABICHUSI O MEXaHU3MaxX XUMHUYECKHX PEAKLIHN, TEPMOJWHAMUYECKHUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUsA, O XMMHUUYECKOM pPaBHOBECHUH,
pacTBopax M JMCIEPCHBIX CHUCTEMax; (haKTOJOTHMYECKHUE CBEICHMUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCIOJIb30BAHUM BAKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY W NPAKTUUECKON JESATEIBLHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIUIIAX XUMUYECKOTO MTPOU3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHUH: BBISBIISITH XapaKTEpHbIE MPU3HAKU IMOHITHM,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c()OpPMUPOBAHHOCTh YMEHHUS HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHus: (GOpMysl BEIIECTB W YpaBHEHUH XUMHUYECKUX  PpEaKILHUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENIEIATh BAJECHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJIEHTHAs,
VWOHHAs, METaJJIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pElETKH
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BUJA XMMHYECKOW CBSI3M W TUNA KPUCTALUIMYECKOM PEIIETKH, OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIGHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHH: KJIaCCU(PUIIMPOBATh: HEOPraHUUECKHE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM NMPU3HAKAM (UHCITY U COCTABY
pearupyromux BeLECTB, TEIIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTETeHEH
OKHUCIJIGHUSI JJIEMEHTOB, OOPAaTHMOCTH, YYacTHUIO KaTalu3aTropa U JApyTue);
CaMOCTOSITENIbHO BBHIOMpPATh OCHOBAHHUS W KPUTEPUU Ui KiacCU(UKALUU
M3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOIMYECKOro 3akoHa [I.
N. MeHnaeneeBa v IEMOHCTPUPOBATh €TI0 CUCTEMATUZUPYIOLITYIO, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

cOPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuoguueckont  cucremsr  J[.U. MenpgeneeBa,  MCHONB3YyS  MOHATHUA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUECKUE MOIYPOBHM», «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUUYECKHX 3JEMEHTOB M MX
COCIMHECHUNW TI0 mnepuojgam u rpymnmaM llepuogmueckon cucremsr [, .
MeHnneneeBa, BaJIECHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh ~yYMEHMI: XapakTepu3oBaTh (OMUCHIBaTh) OOIIME
XUMHUYECKHE  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMH BEILECTBAMHU C
MIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUM;

cOpPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOTO OasiaHca
ATUX pEaKlui; peakuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX TMOJHBIX U



COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWUM;  peakuud  TUAPOJW3a;  PEaKUuuu
KOMILIEKCO00pa3oBanus (Ha MpuMepe r’uIpOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);

c(hOPMUPOBAHHOCTh YMEHHUS OOBSACHATh 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEAKIMI C y4ETOM MX HHEPreTUYECKHUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTH XHMHMYECKOM pEaKUUMu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMENICHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3zeiicTBuil (mpunuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE pPEAKIUH,
JeXallie B OCHOBE NPOMBIIUIEHHOIO IMOJYyYEHHsSI CEPHOM KHCIOTBI, aMMHUAKa,
oOmye Hay4yHble MPUHIMIBI XUMUYECKUX MPOU3BOJCTB; 1I€JIeCO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BIJIAJICHUA CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
NO3HAHMS SIBICHUNW NOpPUPOIbl — HAOIIOJEHUE, H3MEpEHUE, MOICIUPOBAHNUE,
IKCIIEPUMEHT (pEaJIbHBIN U MBICJICHHBII ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUU BEUIECTB
U 1 OOBSICHEHUS XMMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPHUPOJIE,
PAKTUYECKOH JESITEIIbHOCTU YEJIOBEKA U B IIOBCEHEBHOM KU3HMU;

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MNOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0Jiee 0CO3HAHHOTO MOHUMAHUS MaTePUATBHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUYETHI: C MCIOJb30BaHUEM
NOHATUI «MaccoBasl JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BeleCTBa WK 00bEMA ra3a MO W3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKkuuy; 3Ha4€HUs BOJAOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
IPOJIYKTa PEAKUUH, €CJIM OJHO M3 MCXOJHBIX BELIECTB JAaHO B BHUJIE PacTBOpa C
OTIPEICIEHHOM MacCOBOM JI0JIel PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT MPUMECH ); 10U BBIXOJIa TPOYKTa PEaKIMK; 0ObEMHBIX OTHOIICHHH T'a30B;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh M MPOBOAUTH
XUMHUYECKUHA  OKCIEpUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKICHUE KAYECTBEHHOI'O COCTaBA HEOPTraHUYECKUX BEIIECTB, ONPENEICHUE
cCpedbl pPacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, H3YYEHUE BIHSHUS
paznuMyHBIX  (PAKTOPOB HA CKOPOCTb XMMHUYECKOW  pEaKIuu, pEelICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o Temam «Mertamieyy u  «Hemeramne»y) ¢
cOOMIOICHUEM TIpaBUJI 0€30MacHOr0 OOpAIIeHHs C BEIIECTBAMHU M JIaOOpaTOPHBIM
o0opyoBaHueM, pOpMyIUPOBATH LIEb UCCIEA0BAHUS, IPEACTABIATH B pa3InNYHON



dopMe  pe3ylnbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLICHUBATh  UX
JTIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATh MPaBuUia MOJIb30BAHUS XUMUYECKOM
nocyiod u jabopaTopHbIM O00OpyJOBaHHMEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHUH C WHCTPYKIUSMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OTBITOB, HKOJOTMYECKH 1EJIeCOO0pa3HOTO TOBEJACHUsT B OBITY M TpPYAOBOU
JEATEILHOCTH B ILIEJISIX COXPAHEHUSI CBOETO 3JI0POBbSI, OKPYKAIOIIEH MPUPOIHOM
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pa3BUTHA, OCO3HABATH OMNACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIC OPraHU3MBI OMpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMmbIci nmokaszarens [IJIK;

c(hOPMUPOBAHHOCTh YMEHHUI: OCYIIECTBJIATH II€JICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMAIINK B pa3IMYHBIX UCTOYHUKAX (HaAy4yHas U y4eOHO-HayuHas
JUTEpaTypa, CpecTBa MaccoBO nHpopMmanuu, IHTEpHET U Opyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(pOpMaInio, mepepadaTsiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C ITOCTABJICHHON yUeOHOM 3aauei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3iesioB U (uu¢posbie)
Kontpoasnbie | IlpakTuyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[IpenmeT oprannueckon
L1 xumun. Teopus cTpoeHust 2 0 0 bubnuorexa [JOK
' OPraHUYEeCKUX COCTUHEHUMN A. https://m.eds00.ru/d69df650
M. bytneposa
Hroro no pazneny 8
Pa3znen 2. YrieBoaopoanbl
21 [IpenenbHbIC YTIIEBOIOPOABI 5 0 0 bubnmoreka [JOK
’ — aJIKaHbl, IIUKJIOAJIKAHBI https://m.edso00.ru/d69df650
Henpenenbubie
2.2 rnelljsoIl OpPO/JIbI: AJTKECHBI 14 0 1 bubmmorexa [JOK
' 4 HOPOAKE: ’ https://m.eds00.ru/d69df650
AJIKaIUEHBI, aTKUHbI
)3 ApoMarudeckue Q 0 0 bubnuoreka [JOK
' yTJI€BOAOPOABI (APEHBI) https://m.eds00.ru/d69df650
[IpupoiHbIE HICTOYHUKHT
2.4 TJIEBOJIOPOJOB U UX 4 0 0 bubmmorexa [TOK
S| YUISBOLOPOA https://m_edsoo.ru/d69df650
nepepadoTka
)5 ["anorennponsBoHbIE 4 | 0 bubnuorexa [IOK
' YIIIEBOIOPOIOB https://m.edso0.ru/d69df650
Hroro no pazneny 35
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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Pasznen 3. Kucaopoacoaepsxamue oprannyeckie coeJuHeHUst

bu6mmnoreka [JOK
A . @ 11
3 Criupret. exon 0 https://m.edsoo.1ru/d69df650
KapOoHusbpHbIE COeTUHEHMS:
10 aJIbJETUbI K KETOHBI. 71 bubmuoreka [JOK
' KapOoHOoBBIE KHUCTOTHI. https://m.edsoo.1ru/d69df650
Crnoxubie 3¢upsl. XKupsl
bu6mmorexa [JOK
. 1
33 YTIEBOME ? https://m.edsoo.1u/d69df650
Hroro no pasneny 41
Pa3znen 4. A3oTconepxaiiue OpranHnyeckue coeIuHeHus
41 AMUHBI. AMUHOKHCITOTHI. 12 1 bubmuoreka [{OK
' benku https://m.eds00.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY ASIPHBIE COCUHEHUS
51 BricokoMonekynsipHbIe 6 0 bubnuorexa [JOK
' COEIUHEHUS https://m.eds00.ru/d69df650
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB 102 3

[10 ITIPOT'PAMME



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

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmenoBanue
Ne (undgposBbie)
pa3aesioB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
CrpoeHnue aToMma.
[Tepronnueckuii
3aK0H U B 10K
HOJINOTEKA
1.1 I1 9 0 0
cpuoHeCKad https://m.edsoo.ru/2dd57f24
CHUCTEMA XUMHUYECKUX
anemeHToB /1. U.
Menneneena
CtpoeHue BellecTna. Bu6 1OK
HOJINOTEKA
1.2 M o 11 1 0
HOToObpasne https://m.edsoo0.ru/2dd57124
BEIECTB
13 XuMHu4yecKue 19 | 3 bub6mmoreka [IOK
' peakunu https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Paznen 2. Heopranuueckass xumus
bu6nuoreka [JOK
2.1 Hewmerta 31 1 3
MOETAILTRT https://m.edsoo.ru/2dd5724
22 | Meramws 23 1 2 bubmorera [TOK
https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54

Pa3zgen 3. XuMus u :KU3HbL



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

MeTtonasl mo3Ha"ud B

bu6mmoreka [IOK

31 XHMHH. XHMHA 1 ? https://m.edsoo.ru/2dd5724
JKU3Hb
Hroro no pazueny 9
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Mara JIeKTPOHHBIE N (poBbIE
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbl padoThI
[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
1 MpEeJICTaBIEHUE O 1 0 0 brbmmorexa [TOK
pelt https://m.eds00.ru/3686e6f5
MHOT'000pa3uu OpraHUIECKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHHUE
aToma yriepoja (OCHOBHOE U
2 BO30YXIEHHOE COCTOSTHUS) 1 0 0 bubmorexa HOK
yHA ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOXHOCTH
aToMa yriepoja
XumMuyeckas CBsi3b B
OpPTaHUYECKUX COCTUHECHHSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 0 0 bubmorexa HOK
OoP https://m.edsoo.ny/8d39f5¢8
KOBaJICHTHOM CBSI3U, CLIOCOObI
pa3pbiBa CBs3ei
Teopus ctpoeHus
L etb . bubmuoreka [JOK
4 OPraHUYEeCKHX COCTUHEHUHN 1 0 0
https://m.edsoo.1u/9e595¢cb8
A. M. bytieposa
Buner uzomepun:
5 CTPYKTYpHas, | 0 0 bubnmnoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OnexTpoHHbIE 3 (DEKTHI B



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

MOJICKYJIaX OPTaHUYECKUX
COCIMHEHUN

IIpencrasienue o
KJIaccu(uKaIy u

bu6nuoreka [JOK

6 crcTeMateckas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPTraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnuoreka [IOK
OpraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa

g CucreMaruzanus u bu6mmoreka [{OK
0000111eHIe 3HAHMI 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyda,

9 HOMEHKJIaTypa U U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DU3NYECKUE U XUMUYECKUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxneHnne ankaHoB B

1 npupoze. CriocoOsl bubmumorexa [IOK
TOJIYYECHUSI K IPUMEHEHNE https://m.edsoo.ru/259b0asSb
AIKaHOB
[mknoankaHpl: o0mast
(hopMyIta, HOMEHKIIATypa U

12 n3oMepusi, 0COOCHHOCTH Bbu6nuoreka [JOK

CTPOCHHUS I XUMHUUYECKHUX
CBOICTB, CITIOCOOBI OTyUEHUS
U TIpUMEHEHUe

https://m.edsoo.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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

Pemenne pacy€THbIX 3a1a4
Ha OIIpe/IeIICHUE
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYECKOT0 BEIIECTBA 110

bu6mmoreka [{OK

13
MAacCCOBEBIM JI0JIIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXO/SIIUX B €T0
coctaB. CucremMaruzanus u
0000111eH1E 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTHYECKU I
psia, obmas ¢popmyna,
HOMEHKJIaTypa, 3J€KTPOHHOE
14 U POCTPAHCTBEHHOE bubmmorexa [TOK
pocip https://m.edsoo.ru/273b0ale
CTPOCHUE MOJICKYJL.
CtpyKTypHas 4 LUC-TpaHC-
M30MEepUs aJIKCHOB
DU3NYECKUE U XUMUYECKHUE
15 cBoOMcCTBa ankeHoB. [IpaBuio bubmmorexa [TOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl osryueHust u bubnuoreka [IOK
MIPUMEHEHNE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas pabora Ne 1
" bubnuorexa [JOK
17 no teme "[lomydyenue sTunena
. n https://m.edsoo.ru/0941eed8
Y U3y4YEHUE €r0 CBOMCTB
Pemenne pacy€THbIX 3a1a4
18 Ha olpesieNieHue bubmumorexa [IOK
MOJIEKYJISIPHON (hOPMYJITBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOIO BEIlleCTBa
19 AJKaIueHbI: CONPSKEHHBIE, bu6nmoreka [JOK

U30JINPOBAHHBIE,

https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

KyMYJIAPOBaHHBIE.
Oco0EHHOCTH AIEKTPOHHOTO
CTPOCHUS

20 XUMHYCCKHE CBOICTBA bu6nmoreka [JOK
CONPSIKEHHBIX THEHOB https://m.edsoo.ru/e561253d

)1 CrnocoOslI mosTy4eHus u bubnnorexa [JOK
IPUMEHEHHE aJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKU I
psn, obmas hopmyia,

” HOMEHKJIAaTypa, JIEKTPOHHOE bubnuorexa [JOK
U IPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6ccdc
CTPOEHUE MOJIEKYII,
¢u3nyeckue CBOKWCTBA

3 XUMUYECKUE CBOMCTBA bu6mmoreka [{OK
AJIKUHOB https://m.edso0.1u1/23493a93

24 KauecTBeHHble peakiuu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 CrniocoOslI oNTy4eHus u bubnnoreka [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€Tsl Mo

26 YPaBHEHUIO XUMHUYECKOU bubmorexa HOK

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

peaxkiuu

7 Cucremaruzanus u
0000111eHIe 3HaHU 110 TeMe
ApEeHBbI: TOMOJIOTHYECKUI

73 psin, obmas popmya, bubnmnoreka [JOK

HOMEHKJIaTypa. DJIEeKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edso0.ru/a92a7094



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
https://m.edsoo.ru/a92a7094

CTPOCHHE MOJIEKY OeH30J1a U

TOJTyOJ1a, UX (U3HIECKUE
CBOICTBa

XUMHYECKHE CBOUCTBA

bu6nmoreka [JOK

29 apEHOB: PEAKIINY 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA

30 apeHOB: peaKLUU bubnuoreka [IOK
NPUCOECAUHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alaed
TOMOJIOTOB O€H30I1a

31 Oc0o0EHHOCTH XUMUYECKUX bu6mmoreka [{OK
CBOMCTB CTHUpPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4

1 Ha ompeeyieHne bubnuorexa [JOK
MOJIEKYJIIPHOHM (hOPMYJIBI https://m.edsoo.ru/53461a2¢
OpPraHWYECKOIo BelllecTBa

13 CriocoObl mosTy4yeHus u bubnmoreka [JOK
IIPUMEHEHUE APEHOB https://m.edsoo.ru/6f717d09
I'enernueckas cBA3b MEXKAY

34 Pa3JIMYHBIMU KJIacCaMu
YIJIEBOJOPOAOB
Pacuérel no ypaBHEeHUsIM

15 XUMUYECKUX PEAKLUU.
Cucremaruzauus u
0000111eHUe 3HAHUH 110 TeMe

16 [Ipupoansiii ra3. [lomyTHbIe
HEPTSAHBIC Ta3bl

37 Kamennslii yromis u bub6mmorexa [IOK

MIPOJYKTHI €ro nepepadoTKu

https://m.edsoo.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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Hedtp u ciocods! eé
nepepabotku. [I[pumenenne

bu6mmoreka [IOK

38 MPOIyKTOB MepepaboTKH https://m.edsoo.ru/2119de78
HeTH
I'eneTnveckas CBsI3b MEKIY
39 pa3IMYHBIMU KJIACCaMU
YIJIEBOJOPOAOB
lNanorenonpoun3BoHbIE
40 YTJIEBOJOPOAOB: SJIEKTPOHHOE bubnmnoreka [JOK
CTPOCHHE; pEAKIINU https://m.edso0o.ru/82b4d759
3aMEeIICHHS TaJIoTeHa
JlelicTBue 1IeI04YeH HA
rajoreHIpoOU3BOIHbIE.
41 Bzaumopeiicteue
JUTAJIOT€HAJIKAHOB C
MarHueM U IUHKOM
CucremaTtuzauus u
42 000011IeHIEe 3HAHMIA T10 bubmorexa HOK
| " https://m.edsoo.ru/20e8922
pazaeny "YriaeBoaopoibl
43 KontposbHas paboTa nmo teme bubnnorexa [HOK
"VYrneBonopoasr" https://m.eds00.1u/95¢9¢298
[IpenenbHbIe OTHOATOMHBIE
CIIUPTBI: TOMOJIOTHYECKUI
171, oO1as popmyia,
44 ](;D)TpOGHI/Ie M(()%)Ieiyi, brbmmorexa [TOK
https://m.edsoo.ru/df04c5cd
H30Mepus, HOMEHKIIaTypa,
knaccudukanus, pusnyeckue
CBOMCTBA
45 XUMHYECKHE CBONCTBA bu6mmoreka [JOK



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

IpeaACIbHBIX OJHOATOMHBIX

https://m.edsoo.ru/26ee34fe

CIIUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHUE OJHOATOMHBIX bubmmorexa [JOK
P A https://m.edso0.1ru/484100000000000
CIIUPTOB
IIpocTeie a¢upsr:

47 HOMEHKJIaTypa U U30MEPHs, bubnuoreka [IOK
O0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2¢788b2
XUMHYECKHUX CBOMCTB
MHOroaToMHBIE CITUPTHI:

43 STUJICHIJIMKOJIb U TJIMLEPYH, bubnnorexa [JOK
ux (puzndeckue u https://m.edsoo.ru/ee4d84aa
XUMHYECKHUE CBOMCTBA
CrniocoOsl Mosty4eHus u

49 NPUMEHEHNE MHOTOaTOMHBIX bubmmorexa [OK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIBI,
50 (hu3mvecKre CBONCTBA bubmorexa HOK
’ https://m.edso0.ru/2ce7268
TokcuunocTh penona

5] XUMHYCCKHE CBOICTBA bu6mmoreka [JOK
(denoia https://m.edsoo.ru/037ca5{9

5 CriocoObl nosryueHust u bubnuoreka [IOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

53 Pemenne bu6mmoreka [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/fd0ced09
no Teme "CrupTsl ¥ peHobr"

54 Cucremaruzanus u bubmuorexa [JOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
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00001IIeHnEe 3HAHUHA 10 TEME

https://m.edsoo.ru/1810¢cb9b

ANBIETHIBI M KETOHBI:
3NIEKTPOHHOE CTPOCHHE
KapOOHUIIBLHOM TPYIIIIH;

bu6nmoreka [JOK

55
TOMOJIOTHYECKHE PSIBI, https://m.edsoo.ru/b139beaa
obmas popmyina, uzomepus u
HOMEHKJIaTypa
Anbaeruipl 1 KETOHBI:
56 (u3HUuecKre CBOMCTBA; bubmmorexa [IOK
’ https://m.edsoo.ru/c887425¢
peaKIy IPUCOETUHEHUS
Peakuym okuciaeHus u
57 KaueCTBECHHBIEC PeaKIIuu bubnmorera [IOK
p https://m.edsoo.ru/a393baa9
albICTUA0B H KETOHOB
58 CrniocoOsl moty4eHus bubnuorexa [JOK
aJbAETUIIOB U KETOHOB https://m.edsoo.ru/520d1¢c51
OnHOOCHOBHBIE NpEAEIbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnnorexa [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3oMepusa u HoMEHKIIaTypa
60 KapOOHOBBIX KUCJIOT, X bubmorera [IOK
p o https://m.edsoo.ru/700cc87b
(u3nueckue cBoicTBa
XHMHYECKHE CBOMCTBA
61 NpeaeIbHBIX OJJHOOCHOBHBIX bubmorera [JOK
e A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOICTB
. bubnuorexa [JOK
62 MYpPaBbUHOMN KUCIIOTBHI.

MHoroo0pasue kapOOHOBBIX

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
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KHCJIOT

OcoOeHHOCTH CBOUCTB:
HenpeaeIbHbIX U
apoMaTHYECKUX KapOOHOBBIX,

63 JTUKapOOHOBBIX, buGnnorexa [IOK
https://m.edsoo.ru/83a08773
TUIPOKCUKAapOOHOBBIX
kuciaot. [IpeacraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

64 [TonsiTHe 0 MPOU3BOAHBIX bubnuorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObl osryueHust u

65 pUMEHEeHHE KapOOHOBBIX bubmrorexa LIOK

https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
CnoxxHbie 3(HUpHI:

66 TOMOJIOTUYECKHH psiJl, o01as bubnnorexa [HOK
(dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bu6mmoreka [IOK
cBoMCTBa 3(HHUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THbIX 3a1a4:

110 YPAaBHEHHUIO XUMHYECKON

68 pEaKUHH, HAa OTIPEICIICHHE
MOJICKYJISIPHON (hOPMYJTBI
OpPraHMYECKOTO BEIIEeCTBA
[TpakTuueckas padora Ne 3.

Pemenue
bub6mmoreka [{OK
69 AKCIEPUMEHTAIBHBIX 3a]1a4

o Teme "KapOoHoBbIE
KUCITOTHI. CriokHBIC d(UphI"

https://m.eds00.ru/486671fb



https://m.edsoo.ru/83a08773
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Kupsr: cTtpoenue,

bu6mmoreka [IOK

70 (i)I/IS‘I’/I‘IeCKI/Ie 1 XHMMITECiie https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THAPOJIN3)
OcoOeHHOCTH CBOMCTB

71 KHUPOB, COJEPKAIINX OCTaTKU bubnuorexa [IOK
HETPEIEIbHBIX )KUPHBIX https://m.edsoo.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KHUCIIOT, HX

72 morolee aercraue. Ilousrue Bubmorexa OK

https://m.eds00.ru/3¢566565

0 CHHTETHYECKHUX MOFOIIINX
cpeactBax (CMC)
I'eneTnueckas cBs3b

73 YTJIEBOIOPOAOB U bubnuorexa [IOK
KHCIIOPOACOAEPKAIMNX https://m.eds00.1u/56790c96
OpPTraHUYECKUX BEIIECTB

74 Pacuétel mo ypaBHEHUAM
XUMHUYECKUX PEAKIUn

75 Cucremaruzanus u bu6mmoreka [{OK
00001IeHEe 3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepucTHKa

76 YTJIEBOJIOB U Ki1accupuKaius bubnnorexa [JOK
yIJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIUCAXaAPHUIbI)
MoHnocaxapuibl: (U3UUECKUE

77 CBOICTBA If HEXO)I%)[[CHI/IG B bubmorera [IOK

https://m.edsoo.ru/b4bdda2d

pUpoJIe

78 [IpumeHneHne rioKo3bl, €€ bubmorexa HOK

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



https://m.edsoo.ru/a19c5b98
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3HA4YCHUEC B
KHU3HECACATCIIBHOCTH
OopraHu3ma

Hucaxapuapl: caxapo3sa,
MaJIbT032a U JaKTO03a.

bubmuoreka [JOK

79
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCAXAPUJIOB
[Tonucaxapuael: cTpoeHUE
20 MaKpOMOJIeKyJ, (u3ndecKue bubnuorexa [IOK
U XUMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHHE
21 [TonsiTHE 00 UCKYCCTBEHHBIX bubnnorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4
2 Ha OIpeJeICHUE JI0TU bubnnorexa [HOK
BBIXOJa MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUUECKH BO3MOKHOTO
Cucremaruzanys u
83 00001IeHrEe 3HAHMI 110 bubmmorera [JOK
https://m.edsoo0.ru/08d4364¢
pazneny
KonTponbHast padota no teme
84 "Kucnopoaconepxarue bubmorexa HOK
P P " https://m.edsoo0.1u/42c¢6678¢
OPraHUYEeCKHE COCTMHEHUS
AMuUHBI: K1accudukarnys,
CTpOEHHE MOJIEKYJI, 00IIas
P Y bu6nmnoreka [JOK
85 (dhopmyta, uzomepus,

HOMEHKJIAaTypa U (pu3nIecKue
CBOMCTBA

https://m.edsoo.ru/efa7e6ca
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XUMHUYECKHE CBOUCTBA

bu6mmoreka [IOK

86
annupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIVH: CTPOCHUE aHWINHA,
87 0COOCHHOCTH XUMHUUYECKUX bubmorexa HOK
o https://m.edsoo.ru/39¢d21f1
CBOICTB aHWJIMHA
CriocoObl osryueHust u
88 pUMEHEHHE AT (aTHUECKUX bubnmorexa LIOK
p https://m.edsoo.ru/eal38763
AMUHOB https://m.edsoo.ru/eal 36 /65
AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpHs,
89 ¢u3nyeckue CBONCTBA bubnrorexa LIOK
) https://m.edsoo.ru/d1773e80
OTtnenpHBIC MIPEICTABUTEH
0-AaMHHOKHUCJIOT
XUMHYECKHE CBOKWCTBA
AMHHOKHCJIOT, X
90 OHOJIOTHYECKOE 3HAUCHUE bubmmnorera [IOK
https://m.edsoo.ru/77df705a
amMuHOKucJIoT. CHHTE3 U
THIPOJTU3 TIENTHIOB
benku xak nmpupoaHbIe
91 MMOJIUMEPLL, CTPYKTYPEI bubmorexa LOK
PBL, CTPYKTYD https://m.eds00.ru/429¢9899
O€JIKOB
9 XUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
0€eJIKOB https://m.edsoo.1u/6237306d
A3oTtcojepikaiue
TeTEPOLUKINYECKUE
bu6nmnoreka [JOK
93 coenuHeHus. HykienHoBbie

KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosornueckasi pojb

https://m.edsoo.ru/521d1431
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[IpakTuueckas pabora Ne 4.

Pemenne BuG 1OK
HOINOTEKA

94 SKCIEPUMEHTAIBHBIX 3a]1a4
10 Teme "As0TconepKaIIIe https://m.edsoo.ru/8e3c¢02d1
OpraHuYecKue coequHeHus"

[IpakTuueckas pabora Ne 5.

Pemenne BuG 1OK
HOINOTEKA

95 AKCIIEPUMEHTAIBHBIX 3a]1a4
" PaCIIOSHABAILC https://m.edsoo.ru/bde3fdf6

10 TEME

OpraHUYECKUX COCTUHEHUI"

KontponbHas paboTa mo Teme Eub 1OK
HOINOTEKA

96 "A3zoTcoaepkalime '

e —— https://m.edsoo.ru/ce561bc7

OCHOBHBIE TTOHIATHAS XUMUH

BBICOKOMOJIEKYJISPHBIX Eut6 OK

. HOINOTEKA
97 COCIMHEHUN U METOIBI UX 0

https://m.edsoo.ru/7aa63ebd

CHHTE3a —IOJIMMEPU3AIUS U

MMOJITUKOHIEHC AU

08 IInactmaccel. Ytunuzanus u bu6nmoreka [JOK
nepepaboTKa MiIacTuKa https://m.edso0.ru/82242¢0f
DnacToMepbl: HaTypaJlbHbIN BuG 1OK

HOINOTEKA

99 CUHTETUUYECKUE KAYyUyKH.

p https://m.edsoo.ru/246103ec
e3rHa https://m.edso
Bosiokna: HatypanbHbIe,

100 UCKYCCTBEHHBIE, bubnuoreka [IOK
cuHrernyeckue. I[onumepsr https://m.edso0.ru/5963a601
CHEeNUaIbHOr0 Ha3HAYEHUS

101 [IpakTuueckas pabora Ne 6. bubnuorexa [JOK

Pemmenne

https://m.edsoo.ru/3aebd77a
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IKCTICPUMEHTAJIBHBIX 3a7a4
no teMme "Pacnio3zHaBanue
IU1aCTMAacC U BOJIOKOH"

O06006111eHE U
CUcCTeMaTui3aluia I/I3y‘I€HHOFO

102 Marepuaa 1o Teme 1 brbamorexa HOK
https://m.edsoo.ru/6a22ble8
"BricOKOMOJIEKYIIApHBIE
coequueHus"
OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOT'PAMME



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsnsie | IlpakTuyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIEp. | 0 0 bubnuoreka [JOK
XUMHUYECKU 3JIEMEHT. M30TOmbI https://m.edsoo.ru/59c112ee
) CtpoeHue 37IeKTPOHHBIX 000JI04eK 1 0 0 bu6mmoreka [IOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruuecKux | 0 0 bubnunoreka [IOK
AJIEMEHTOB (s-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 0 0 bu6muoreka [IOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(DUTYpALIUU
5 aTOMOI]: 3J'IeMeHTOBq;3 OZEOBHOM u 1 0 0 bubmorexa HOK
. https://m.eds0o0.ru/8149¢846
BO30YXIEHHOM COCTOSTHUH
6 DNeKTPOHHBIC KOH(MUTYpAIHH i 0 0 bubnmnoreka [JOK
HMOHOB. DJIEKTPOOTPHUIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Iepronnueckuii 3aKOH U
[lepuoanueckas cuctema
7 XUMHYECKUX deMeHToB JI. 1 1 0 0 bubmorexa HOK
o . https://m.eds00.ru/16957c01
Meneneesa, CBA3b C COBPEMEHHOU
TEOpUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
2 CBOMCTB XUMHYECKUX AJIEMEHTOB U 1 0 0 bubmuoreka [JOK
00pa3yeMbIX MU MPOCTHIX U https://m.edsoo0.ru/f8468927
CJIOKHBIX BEIIECTB MO IPYIIIaM U
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nepuojam

Cucremaruzanus u 00001eHue

but6mmoreka [JOK

9
3HAHUM MO TeEME https://m.edsoo.ru/8fad2942
Bunpl xumMnueckoi cBsa3u.
Mexanu3mbl 00pa3oBaHUs
10 KOBaJICHTHOH cBsA3U. BomopoaHas bubmmorexa TIOK
' P https://m.edsoo.ru/5a8072af
CBs3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICVCTBHUS
BaneHTHOCTD U BaJ€HTHBIE
1 BO3MOKHOCTH aTOMOB. CBsI3b bubnuotexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2¢a093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
bubaunoreka [JOK
12 COCIMHEHUIX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MOJIEKYJIIIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEeHUS. THUIbI bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELLIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenne 0 KOIIOUAHBIX bubmorexa [TOK
P https://m.edsoo.ru/da2c¢70e4
pacTBopax
HctuHHbBIE pacTBOPHI: HACKIILICHHbBIE
15 Y HEHACBIIIEHHbIE, PACTBOPUMOCTD bubmmorexa [TOK
1 Y P : https://m.edsoo.ru/e9ccdd8d
Kpucramnorugparst
16 CriocoOsbI BEIpaKEHUS bubnuotexa [JOK
KOHLIEHTpalXH pacTBOPOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ BCmonb30BaHUEM but6mmoreka [IOK



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
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TIOHATUH ""MaccoBast J0JIs
pacTBOpEHHOTO BelecTBa",
"MOJIIpHAasi KOHLIEHTpaus"

https://m.edsoo.ru/785e0ab4

13 Knaccudukanus 1 HOMEHKIIaTypa bubnmnoreka [JOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus u 0000IICHIE bubnuoreka [JOK
3HAHUH MO TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TemMam
"Ctpoenue atoma. [lepuoanueckuit

20 3akoH U [lepuognyeckas cucrema but6mmoreka [{IOK
XAMUYECKUX 3yemMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BeUIecTBa.
Mmuoroo6pasue BemiecTs"
Kiaccudukanmss XuMuaecKkux
peakiuii B HEOpraHU4EeCKOM 1

71 OpraHUYeCKON XUMHH. 3aKOH bu6muoreka [IOK
COXpaHEHMs MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MpEeBpalIeHUs
SHEPTHUH NMPU XUMUYECKUX PEAKITUAX
Tennobie 3 PEKTH XUMHUECKUX

22 peakuuii. TepmoxuMudecKue Bubnmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brrurciienus no ypaBHEHHSIM

23 XUMHYECKUX PEaKIui 1 bubnmorexa LOK

https://m.edso0.ru/87b13954

TEPMOXUMHYECKUM ypaBHEHUSIM
CKOpOCTh XMMHUYECKOM peaKInu, eé

24 3aBUCUMOCTB OT Pa3jIMYHbIX

¢akropoB. Katanms u kaTaan3aTopbl
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TI'omorennsie u TCTCPOTCHHLBIC

25
peakiu
[Ipaktuyeckas padora Ne 1 o reme
26 "BaustHAEe pazaMuHBIX (PAKTOPOB HA bubmmorexa LHOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOU PEaKIIUU
7 OO6patuMeble U HeOOpaTUMBbIE bubnuoreka IIOK
peakuuu. XMMHUYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas pabora Ne 2 o teme
)3 "BnusiHue pa3nuyHbIX (PaKTOPOB Ha bubnuorexa [JOK
MOJIOKEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
DIIEKTPOJIMTHICCKAS TUCCOIHUAIIHS.
29 CI/IHLHI;e U c1a0bIe AIEKTPOTUTHI bubmorexa [IOK
P ' https://m.edsoo.ru/5F766bdf
CteneHp IUCCOIUAIINN
Honnoe npoussenenne Boasl. Cpena
30 BOJTHBIX EIl)CTBO oB. Bomopo HI)II;I bubmorexa HOK
A P POB. BOAOPOA https://m.eds00.1ru/3966ca89
nokazatens (pH) pactBopa
I'maponu3s coneit. Peakiumu,
31 I ofelca}o 1€ B pacTBOpax bubmmorexa [IOK
p t P p https://m.edsoo0.ru/09d5a9%bd
3JIEKTPOJIUTOB
[Ipaktrueckas pabota Ne 3 o reme
32 "XuMHudecKre peakiuyd B pacTBOpax bubmorexa TIOK
"p H p p https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHUCIUTEITFHO-BOCCTAHOBUTEIIHHBIC
. Bbubnmoreka [JOK
33 peakuun. Baxkueiire oKucIuTenu u
https://m.eds00.1ru/56226060
BOCCTAaHOBUTEIIN
34 MeTto/1 371IeKTPOHHOTO (3JIE€KTOHHO- bu6muoreka [IOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387
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DJEeKTPOJIN3 PaCTBOPOB U PACILJIABOB

bubnuorexa [JOK

35
BCIIECTB https://m.eds00.ru/93fb97d2

36 Pemrenue 3amay pa3InyHbBIX THIIOB bubnnorexa LIOK

atp https://m.edsoo.ru/5a859d16
37 Pemenne 3amay pa3IUIHBIX THIIOB bugmorexa LOK
p https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000I1IeHne
. " bubnuorexa [JOK
38 3HAHUHU 110 TeMe "XUMHUUYECKHUE
" https://m.edsoo.ru/c161eb85
peakiu

39 KonTponbhast padota no teme bubnuoreka [IOK
"Xumuueckue peakun' https://m.edsoo.ru/a8a0a930
ITonoxenue HeMeTaNI0B B
IIepuonnueckoii cucreme

40 XAUMUYECKUX 3jiemeHToB J[. 1. bubmuorexa [JOK
MemnneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBa HEMETAJIJIOB
Annotponusi HEMETaIoB (Ha

41 puMepe KUCiopoa, cepsl, pocdopa Bubmmorexa LIOK

PUMED pOJd, CCpEL, p https://m.edsoo.ru/ef92¢91c
U yTaepo/a)

4 Bonopon: nonyuenue, puzndeckue u bubnuorexa [JOK
XUMHUYECKHUE CBOMCTBA. ['mapuabl https://m.edso0.ru/0aa8{613
T"anoreusl: HaX0XKIECHUE B IIPUPOJE,

43 CIOCOOBI OTYYEHUS (bmnqicine u bubmmorexa OK

y 7 https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxnerimue
bu6nuoreka [IOK
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS

TaJIOIrCHOB

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



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
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6

JlaGopaTopHbIe U TPOMBIIIICHHBIE
CTIOCOOBI OTYYCHHUS TaJIOTCHOB.

bubmuorexa [JOK

45
[IpumeHeHne rajoreHoB U Uux https://m.edsoo.ru/6971aca4
COCIMHEHUN
[IpakTuueckas padora Ne 4.
46 Pemenne skcrieprMeHTATbHBIX 337129 bubmorexa LIOK
" p " a https://m.edsoo.ru/8b26fecd
no Tteme "l"amorensl
Kucnopon: naboparopHsie u
HPOMBIIIJICHHBIE CIIOCOOBI
47 MONTy4YeHHs, PU3NIECKUE U bubmmorexa LHOK
y ’ . https://m.edsoo.ru/c8abc36a
XuUMHYecKHe cBoiicTa. O30H.
[IpuMeHneHnne KucIopoia u 030Ha
bubnuoreka [JOK
48 OKCHUIBI U TIEPOKCUIEI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amaq pa3nuyHBIX THIIOB bubmorexa [IOK
A&t p https://m.edsoo.ru/2b6d8bdb
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 cn§c06m MOJTYy4YEeHUS ql))ml;qecxne u bubmorexa [IOK
y s https://m.edsoo.ru/46afael 6
XAMUYECKHE CBOMCTBA
bubmuorexa [JOK
51 CepoBogopo, ¢
POBOZIOPOA, Cy b pHLI https://m.edsoo.ru/7¢875999
Kucnopoacoaepskame coe TMHSHUS
52 CEPELI gCO66HHI:)CTI/I CBOICTB CEpHOH bubmorexa LOK
PbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpaxkTuyeckas padora Ne 5.
53 Pemenne sxkcnepruMeHTAILHBIX 3a1a4 bubmmorexa LIOK
" P .. ,,H https://m.edsoo.ru/0afb05e4
o Teme "Cepa u e€ coeTMHEHUS
54 A30T: HAX0X/IEHHE B IPUPOJIE, bu6muoreka [IOK

CITIOCOOBI MOJIy4YCHMU, (I)I/ISI/I‘-IGCKI/IC )51

https://m.edsoo.ru/badd2255
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XUMHYECKHE CBOIicTBA. AMMMAK,

HUTPUIBI
Kucnoponcoaep:xaiue coeJuHEHNS
55 azoTa %CO6CH}II)OCTI/I CBOICTB bubmmorexa LHOK
. https://m.edsoo.ru/e2965afe
A30THOW KHUCIIOTHI

56 IIpuMeHeHue a301a U €ro bubnuoreka IIOK
coeZIMHEeHUI. A30THbIe y100peHus https://m.edsoo.ru/129f5059
®docdop: HaXOXKICHHUE B PUPOJIC,

57 CHocoObl MOTy4YeHUs], PU3NYECKUE U bubnuorexa [JOK
XUMUYECKHe cBoricTBa. Dochusl u https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcuanl dhocdopa,

58 dhocdo c((l)) e(bmg ne kucioTel. Conun bubmorexa [IOK

p Ij prratt ' https://m.edsoo.ru/c7a2d429
(dhocopHOIi KUCTOTHI
IIpumenenue docdopa u ero
59 cope WHEHUU ioc(iop HbIE bubmorexa [TOK
A ' P https://m.edsoo.ru/a218070a
ynoopenus
[IpakTuueckas padora Ne 6.

60 Pemenue skcriepuMeHTANBHBIX 3324 bu6muoreka [IOK
o Teme "A3ot u pochop u ux https://m.edsoo.ru/8175ac3f
coeTMHEHUs "

Yrnepoa: HaxoXIeHUE B IPUPOJIE,

61 JJIOTPONHbIE MOAU(DUKAIIUHY; bubnuoreka IIOK
¢busnyecKkue 1 XUMHYECKHUE https://m.edsoo.ru/1eb19f9¢
CBOMCTBA, IPUMEHEHNE
Oxcun yriepoga(Il), okcng

yraepoza(ll) but6mmoreka [IOK
62 yraepona(IV), yroasHas kucioTa u

eé comu

https://m.edsoo.ru/dba58adf
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but6mmoreka [IOK

63 Pemenue 3aga4 pa3auyHbIX TUTIOB
AaTp https://m.eds00.ru/6029b609
KpemHunii: HaxoKaeHHE B IIPUPOJIEL,
64 CISOCO6BI MOy YEHUS Q)HsnzefKHe u bubmorexa [OK
y L https://m.edsoo.ru/143558ab
XMMHYECKHE CBONCTBA
65 Oxkcun kpemaus(IV), kpemaueBas bubnmoreka [JOK
KHCJIOTA, CUJIMKATEI https://m.edsoo.ru/3170e7bl
[IpuMeHeHrEe KpEMHUS U €T0 bu6muoreka [IOK
66 coeguHennii. CTEKII0, ero https://m.edsoo.ru/393cdacO
[OJIyYEHHUE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
Aatp https://m.edsoo0.ru/b624{801
68 Cucremaru3zanus u 0000IICHIE bubnuorexa [JOK
3HaHui no reme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bu6mmoreka [JOK
"Hemeranmsr" https://m.edsoo.ru/d0484c76
70 AHanus pe3yiabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKITUS OMIHUOOK https://m.edsoo.ru/2b7e9510
[Tonoxxenue MeTamioB B
IIepuonnueckoii cucreme
71 XHMUYCCKHUX DJICMCHTOB. bubnuoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839¢16¢
3JIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJIJIOB
OO6mue puznyeckre CBOMCTBa
72 MetaiuioB. [I[pumeHeHre MeTaaioB B bubmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnmnoreka [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3

METAJIJIOB

https://m.edsoo.ru/42b872¢e3

bu6nuoreka [IOK

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB
p https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psift
. bubmuorexa [JOK
75 HanpspkeHui Mmetamos. Oomme
https://m.edsoo.ru/94eb377a
CIOCOOBI MOTYyUYECHUS] METAJIJIOB
OO01mas xapakTepucTHKa METAIOB
IA-rpynne! [lepuoauueckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB.
. . bubnnoreka [JOK
76 Hatpuii n kanuii: noiayuyeHue,
https://m.edsoo.ru/e12c¢26b3
(bu3nvecKre U XUMUYECKHE
CBOMCTBA, TPUMEHEHNE TTPOCTHIX
BEIIECTB U UX COCIUHECHUN
OO01mas xapakTepuCTHKa METAJUIOB
ITA-rpynmnst Ilepuoanueckoit
CHUCTEMBI XUMHYECKUX DJIEMEHTOB.
. . bubmmoreka [JOK
77 Marnuii 1 KanplUui: OJIy4YeHue,
https://m.edsoo.ru/7¢3e49¢0
(u3nueckrue U XUMHUYECKUe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCIMHEHUI
73 JKEcTkoCTh BOMBI U CITOCOOBI €& bubnuorexa [JOK
YCTpaHEHHU https://m.edsoo.ru/c74bfae9
ANIOMUHUN: TIOJyUYEHHE,
bubnuoreka [IOK
79 (u3nuecKre U XUMUIECKUE
N https://m.edsoo.1ru/0e79b266
CBOMCTBA, IPUMEHEHNE
AMoTepHbIe CBOMCTBA OKCHIA U
20 TUAPOKCHUIA aTIOMUHMS, bubnuoreka IIOK

TUAPOKCOKOMILUIEKCHI aTFOMUHHUS, UX
IIPUMEHEHHE

https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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Pemenne 3aaa4 pas3sIM4YHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Perrenue skcriepuMeHTaNBHBIX 3a/1a4

bubmmorexa [JOK

82
o TeMe "MeTabl TJIaBHBIX https://m.edsoo.ru/27ad4af43
noarpymnm"
OO01mas xapakTepuCcTHKa METaIOB
23 no6ounbIx noarpynn (b-rpymm) bu6muoreka [IOK
[Tepronnueckoit cucTemsl https://m.edsoo.ru/610d7431
XUMHYECKUX AJIEMEHTOB
dusznuecKkrue 1 XUMHICCKUE
84 CBOMCTBa XpoMa U €ro COeJUHEHUUN bubmmorexa TIOK
p ’ https://m.eds00.ru/9911bef3
UX IPUMEHEHUE
Baxwueiiime coeMHEHNs MapraHia.
bubaunoreka [JOK
85 [Tepmanranar kanus, €ro
g https://m.eds00.ru/039d69¢8
OKHCJIUTENIHHBIC CBOWCTBA
du3uYecKre U XUMUYECKHe
26 CBOMCTBA KeJje3a U €ro COSAMHCHHI. bubnmoreka [JOK
[Tony4yeHnue v npUMEHEHUE CILIABOB https://m.edsoo.ru/1b7f8741
xKeresa
DOU3NYECKUE U XUMUUYECKHUE
87 CBOMCTBA M€ U €€ COCIMHEHUM, UX bubmorexa HOK
’ https://m.eds00.ru/2bc01954
MIPUMEHEHHE
du3uYeCKUe U XUMUYECKUe
28 CBOICTBA IIMHKA U €r0 COSIMHEHU, bubmuoreka [JOK
UX NPUMEHEHUE. https://m.edsoo.ru/b1{2beal
I'mapokcoKOMITIEKCHI IIMHKA
29 [IpakTuyeckas padora Ne 8. bubnuoreka IIOK

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/a6e352ea



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
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o Teme "MeTaibl IT0OOYHBIX

noarpymnm"
90 Pemienue 3amay pa3aMvHBIX THIIOB bubnnorexa LIOK
https://m.edsoo.ru/a8b83d83
O06o001IeHne U cUCTeMaTU3aIUS
91 W3yYEHHOTO MaTepHalia Mo TeMe bubmorexa [IOK
https://m.edsoo.ru/e91fe975
"Merasibr"
9 KonrtponbHast pabora o Teme bubnuoreka IIOK
"Meramibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaTOB KOHTPOJIbHOMN bubnuorexa [JOK
paboThI, KOPPEKIIHS OLITHOOK https://m.edsoo.ru/9ebff2fd
Ponws xumun B obecrieueHun
94 YCTOWYMBOTO Pa3BUTHUS bu6mmoreka [IOK
yenoBeuecTBa. [loHsTHE O HaAyUHBIX https://m.edsoo.ru/080fe1£0
METO/IaX UCCIIeIOBAaHMS BEIIECTB
Hayunbie npuHIUITBI OpraHu3anuu
95 XMMHUYECKOI0 IPOU3BOCTBA. bubmumoreka [IOK
[TpombIeHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTy4YEHHUS BaKHEHIIINX BEILIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKPY>KaIOIIeH CpeJbl U €ro bubmmorexa [JOK
https://m.edsoo.ru/9f11bf51
TIOCJICICTBHS
97 XHUMHUA U 300POBbE YEIOBEKA. bubnuoreka IIOK
JlexapcTBEeHHBIE CpPEACTBA https://m.edsoo.ru/a6552721
Xumus nuiny. Pois XuMuu B
98 o0ecIrieueHny NUIEBOI bubmorexa LIOK
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 Kocmernueckue u napdroMepHsie bubnmoreka [JOK



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

cpeacta. beiToBas xumMust

https://m.edsoo.ru/da42d5a9

XuMmus B CTPOUTCIILCTBC.

100 Baxnelime cTpOUTEILHBIE U 1 Bubmorexa ITOK
p https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTEpUAIIBI
XUMHS B CEILCKOM XO3SHCTBE.
101 Opranuueckue 1 MUHEpaIbHbIE 1 bubmorexa [OK
p p https://m.edsoo.ru/fd39587d
ynoopeHust
102 Cucremaruzamys 1 00001eHne | bubmmoreka [IOK

3HAHUHU 110 TEME

https://m.eds00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumust; yriyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO « [PODAY; AxunonepHoe obiiectBo «3naTenscTBo
«IIpocBenienue»

» Xumusi; yrayonennoe ooyuenue, 11 kimacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u 1p.; non penakiueit Jlynnna B.B. O6mectBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenscTBO

«IIpocseuienue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

Meroanueckoe nmocodue k yueonukam B.B. Epemuna, H.E. Ky3smenko u ap.
«Xumus. YrayOnenusiit yposeub». 10-11xm./ B.B. Epemun, A.A. /Ipo3nos, 1.B.
Bapranosa.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im2iqrj00g238052440



bubmuoteka [{OK https://m.edsoo.ru/9f11bf51

[{udposoii kypc « Xumus yrioyoneHHoro ypoBHs 10-11 kmacey @I'AOY BO "T'ocynapcTsen

HBIM YHUBEPCUTET MPOCBEIICHUS



https://m.edsoo.ru/9f11bf51

