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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMHUM Ha YpPOBHE CpeJHEro oOiiero oopa3oBaHUs
pa3zpaborana Ha ocHoBe DemepanbpHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUM K pe3yibTaTaM OCBOCHHS
dbenepanbHOM 00pa3oBaTEIBLHOM MporpaMMel cpeHero odiero oopazoanusi(DOOIL
COOQ), mnpeacrasnennbix B deneparbHOM TroCyJapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c yu€rtom KoHuenmuu mnpenojgaBaHus y4eOHOro mpeameTa
«Xumus» B oOpa3zoBaTelbHBIX opranuzanusx Poccuiickoit ~ ®Denepaiuuy,
pean3yIonmMX OCHOBHbIE 00pa30BaTeNIbHbIEC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3zputusa BocnuTanus B Poccuiickoit denepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsi Ha YpOBHE YIiyOJIEHHOTO M3Y4YEHHsS 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4YHOT0 00pa3oBanus yuamuxcs 10—11 kmaccon. U3yuenue
npeaMera, peaqu3yeMoe B YCJIOBHSAX AudPepeHIMpOBAHHOTO, MNPO(HIBHOTO
oOy4eHHMsI, MPU3BAHO OOECHEUYUTHh OO0IIECOOPA30BATENBHYIO U OOIIEKYJIbTYPHYIO
MOJATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO JUIsl aJanTalui UX K OBICTPO
MEHSIIOIIUMCS YCIOBHUSM KU3HU B COLIUYME, a TAKXKE JJISl MPOJOJIKEHHST 00yUeHUS
B Opranu3anusix npodhecCUOHAIBHOTO 00pa30BaHUs, B KOTOPHIX XUMHS SIBJISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLHUILINH.

B mporpamme no XuMHUM Ha3Ha4YeHUE MpeaMeTa «XHUMUS» MOJydaeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIOJATAOIIUMHU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JeH, COaepx aHus,
pe3ynbTaToB OOyYeHHs] U TPeOOBAHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJEAYIONIME BBIMOJHSIEMbIE MPOrpaMMOM IO
XUMUHU (QYHKIIHMH:

« H“H(QOPMAIIMOHHO-METOUYECKAs, pealu3alus KOTOpoil obecreurnBaeT
MOJIyYeHUE TPEACTABICHUS O IENsIX, COAEpKaHWU, OOIel CTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTUSI 00YUAIOIINXCSI CPEACTBAMU MIpeaMeETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

+  OpraHu3alMOHHO-TUIAHUPYIOIAs, KOTOpas peAyCMaTPUBAET
ONPENEJICHUE: IPUHLHUIIOB CTPYKTYPUPOBAHUS U IIOCIEAOBATEIBHOCTU
U3y4eHUs Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX W KAau€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0I0B K (DOPMUPOBAHUIO COACPHKATEIHHOU OCHOBBI
KOHTPOJII U OUEHKH OOpa3oBaTENbHBIX JIOCTHKEHUN OOydarouuxcs B
pamMKax MTOTrOBOHM arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
DK3aMEHa 110 XMMUH.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



+ yCTaHaBIMBAaeT MHBApPUAHTHOE MPEIMETHOE CojJepxk aHue, 00s3aTeabHOe
JUISL W3Y4YeHUsT B paMKaxX OTIEIbHBIX Mpoduiel, MnpeaycMaTpuBaer
pacnpesnesneHue M CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

« JaéT NpUMEpHOE pacipeiesieHne y4eOHOro BpeMEHH, PEKOMEHIYEMOTO JIJIst
U3YYEHUS OTIEIBHBIX TEM;

« TMpeuiaraeT MNPUMEPHYI0 TMOCJIEI0BATEIbHOCTh M3yYeHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

+  JaéT METOJIMYECKYI0 MHTEPIPETALMIO IIeJed U 3a/1ay U3y4eHHs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COACP)KATEIBHOM XapaKTepUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
MPOTPaAMMBI CpeaHero o011ero 00pa3oBaHuUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-IT0O3HABATENbHBIX  JCHCTBUIM  00ydYaroIierocs IO OCBOEHMIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3UILMSIM B MPOrpaMMe IO XUMHH IMPEAYyCMOTpEHa
IPEEMCTBEHHOCTh C OOyYe€HHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOLIETo
oOpa3oBaHuUsl. 3a MpeieaMi yCTaHOBICHHON IPOrpaMMOi IO XUMUU 00513aTENIbHOM
(MHBapHaHTHOW) COCTaBIAIONIEH coAepKaHUA Yy4eOHOTro mnpeaMera «XUMUs»
0CTa€TCs BOBMOXXHOCTh BBIOOpA €r0 BApUAaTUBHOW COCTABIIAIONICH, KOTOpas AOJHKHA
OTIPENEIATHCS B COOTBETCTBUY C HAIIPABJIEHUEM KOHKPETHOTO PO uUIIst 00ydeHHUsI.

B coorBerctBUM ¢ KoHuIenTyanbHbIMM mnojoxeHusmMu PI'OC COO o
HAa3HAUYCHUU TIPEAMETOB 0a30BOr0 W YriIyOJNEHHOrO YpOBHEH B CHCTEME
nudepeHupoBaHHOTO OOYYEHHS Ha YPOBHE CpeaHEro ooOIiero ooOpa3oBaHUs
XUMHUSL Ha YpPOBHE YIIIYONEHHOrO M3y4Y€HHs HaNpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAallOM MOTYYEHUSI XUMHUYECKOTO0 00pa30BaHMUs
B paMKax M3YyYEHHs CIEHHAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHUX
JUCHMIUIMH B BY3aX UM OpraHU3alUsaX CPEAHEr0 NPoPecCHOHAIBHOIO 00pa30BaHusl.
B aToi1 cBsA3M n3ydyeHue npeaMeTa « XUMUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO Ha
paclmiMpeHue | YriayOJeHUEe TEOpEeTUYECKOW M TMPAKTUYECKOM MOATOTOBKHU
oOy4JaronmMxcsi, BIOPABIINX OMpenenEéHHbIil npoduis 00y4eHus, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOIIEro TMOJYYeHUs] XHUMHYECKOro oOpa3oBaHUs B
opraHuzanusx mnpodeccuoHanbHOro oOpa3zoBanus. Hapsimy ¢ 3ThMm, B cBeTe
tpeboBanniit ®I'OC COO k mIaHupyeMbIM pe3ysibTaTaM OCBOeHHUs (eaepabHON
o0pa3oBaTeabHOM MPOTPAMMBI CpETHEr0 00111ero 00pa30BaHMs H3yUYCHHUE MTPEAMETA
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a7a4 BOCIHUTAHMS M COLMAIBHOIO
pa3BuUTHUs OOydJarolmuxcs, Ha (POPMHUpPOBAHME Yy HHUX OOIICHMHTEIUICKTYalbHBIX



YMEHUM, YMEHUH paldoHaIn3aIllud y4eOHOTro TpyJla U O00OOIIEHHBIX CIIOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocraBngomuMu npeaMera «XUMHs Ha YPOBHE YIUIyOJIEHHOTO H3y4eHUS
ABIIAIOTCS YIUIyOn€HHbIe Kypchl — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckas xuMus». [lpu onpeneneHnu moaxoa0B K 0TOOpY M CTPYKTYpHOM
OpraHU3aIMH COACPKAHUS ITUX KYPCOB B IPOrpaMMe [0 XMMUHU 32 OCHOBY IPUHSATHI
nosoxkenuss ®I'OC COO o paznmuuusix 06a3oBoro u yriayOonE€HHOrO ypOBHEMH
U3Y4YEHUS TIpEeIMETA.

OcHoBy coaepkaHusi KypcoB «Opranuyeckas xumus» U «OOmas u
HEOpraHWYecKas XHUMHS» COCTaBJISET COBOKYIHOCTh MNPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpOBHIO M3Y4Y€HHUs MpeaMera. JTa CUcTeMa
3HaHUU TIOy4aeT OMNpeAeNEHHOE TEOPETUYECKOe JOIMOJIHEHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONBIINN 00BEM (PaKTOIOTUIECKOTO MaTepHaa.
Tak, Ha yrayOinEHHOM YPOBHE HM3ydeHHUs IpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTENILHOTO YBEJIIMYEHHS 00bEMA 3HAaHUN 0 XMMUUYECKUX JIEMEHTAaX U CBOMCTBAX
UX COCIMHEHUH Ha OCHOBE PACIIUPEHUS U YTIIyOJIECHUS MPECTaBICHUN O CTPOSCHUH
BEIIECTBA, XWUMHUYECKOW CBSI3M W 3aKOHOMEPHOCTSIX TMPOTEKAHUSA PpEaKIIHid,
paccMaTpuBaEeMbIX C TOYKH 3PEHUS XUMHUYECKOM KHUHETUKH W TEPMOJWHAMUKH.
Nzyuyenune nepuogudeckoro 3akoHa M llepuoanueckoil cUCTEMBl XHUMHUYECKHUX
AJIEMEHTOB 0a3UpyeTCsi HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX TIPEICTABICHUAX
O CTPOGHMH aToMa. XHUMHUYECKas CBS3b OOBICHICTCS C TOYKH 3pPEHUS
HHEPreTUUECKUX U3MEHEHU Mpu €€ 00pa30BaHUU U PA3PYIICHUH, a TAKXKE C TOUKH
3peHus] MEXaHU3MOB €€ oOpa3oBaHMs. V3ydeHHe TUIIOB pPEAKIUI TOMOJIHSIETCS
dbopMupoBaHHEeM TpEACTaBIEHUN 00 OSIEKTPOXMMHYECKHX Ipoleccax M
AIIEKTPOJIN3E PACIIIaBOB M paCTBOPOB BEIIECTB. B Kypce opraHndeckoil XuMum npu
pPacCMOTPEHUH PEaKIMOHHOM CHOCOOHOCTH COEAMHEHHMH yaensercss ocoboe
BHHMAaHHE BOIPOCAM 00 3JEKTPOHHBIX 3((PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peakiui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP’KAHUE KYPCOB XUMHUU YTITyOIEHHOTO
YPOBHSI M3y4€HHUs IJIs1 KJIACCOB OomnpeieIEHHOro npoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJHEHUN K OOIleil cucTemMe MpeIMETHBIX 3HAHUK)
OKa3bIBalOT BIIMSHUE CMEXHBIE NpeaMeThl. Tak, Hampumep, B COICpKaHUU
mpeaMeTa JUIsl KIIaCCOB XUMHUKO-(U3UUeCKOro nmpoduiisi 00JblIoe 3HaYeHUE OyayT
UMETH 3JIEMEHTHI Y4eOHOTO MaTepHaa o odmiei xumun. [Ipu nuzydennu npeamera
B JAaHHOM CITy4yae akIIeHT Oy/IeT cAesiaH Ha 0OITHOCTh METOI0B MTO3HAHUS, OOIITHOCTH
3aKOHOB ¥ TEOpUM B XUMUU U B (U3HKE: ATOMHOMOJEKYJSpHas TEOpHs
(MozexysipHast Teopusi B (PU3HKE), 3aKOHBI COXPAHEHHUSI MAaCChl U SHEPTUHU, 3aKOHBI
TEPMOJIMHAMHUKH, dJICKTPOJIHN3a, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOe.



B 10 ke BpeMsi B coziep>KaHUU MTPEAMETa ISl KJIACCOB XUMUKOOMOJIOTUYECKOTO
npo¢uias OoJpIMIMKA yAENbHBI Bec OyleT MMEeTh OpraHuyeckas xumus. B stom
cllydae MpeaoCTaBiIsieTcss BO3MOXKHOCTD JUIsl 60s1ee 00CTOATEIBHOIO PACCMOTPEHHUS
XUMHUYECKON OpraHu3aliy KIETKH KaK OMOJIOTMYECKO CUCTEMBI, B COCTaB KOTOPOH
BXOJAT, K IpPUMEpY, TaKue CTPYKTYypHbIE KOMIIOHEHTBHI, KaK JIMMIHIbI, OENKH,
YIJIEBOABI, HYKICHHOBBIE KHUCIOTBI M aApyrue. IIpm 3TOM 3HaHMA O cocTaBe U
CBOMCTBAaxX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIIyXkKaT
OCHOBOM /sl W3Y4YeHHs] CYHIHOCTH TMpoueccoB (OTOCHHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B mnmane QopmMupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METOAOB IMO3HAHUS U ONBITA IPAKTUYECKOIO IPUMEHEHHS HAYYHBIX
3HaHUU H3y4YEeHHE IpeaMeTa «XUMHUsS» Ha YriyOJ€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMHM NPEIMETAMH, BXOASIIMMH B COCTAaB
npeaMeTHbIX obnacTeil «EcTecTBEHHO-Hay4dHbIE MpeAMETb», «Maremartuka u
uHpopMaTuKa» 1 «PyccKkuil sI3pIK U IUTEPATypay.

[Tpu n3yuenun yueOHOro npeaMera « XuMus» Ha yriyOJ€HHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U cpeJiHero odiero oopasoBaHus (Ha 6a30BOM ypOBHE),
3aJaueil NEepBOCTEIEHHOM 3HAUYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB HAyKH
XMUMHHU KaK 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUUECKON JIEATEIbHOCTH
YeJ0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpHI. Pemienue 3Toi 3axaun Ha
yrayOJn€HHOM YpOBHE H3YYEHHMS MpeaMeTa MpEeAroiaraeT pean3aluio TaKuX
1eJIeH, KakK:

« (opMupoBaHME TPEACTABICHHI: O MaTEPUAIIBHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSX M [MO3HABAEMOCTH SIBJIEHUHM IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  PAa3BUTHUS  YEJIIOBEYECTBA: B  pEUIEHUU  MpodJieM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B pa3BUTUU
MEJULMHBI, CO3JaHUHM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00ecCreYeHnn palMOHAIBHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyIbTYphl YEJIOBEKa, a TAKKE HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOJIHOM CpelIE;

* OCBOCHME CHCTEMBI 3HAHHW, JIEXKAIIMX B OCHOBE XHWMHYECKOMN
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOUN KapTUHBI MUpa: (yHAaMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX NPEIACTABICHUN O
CTPOEHMM  BEIIeCTBA  HAa  pPa3HbIX  YPOBHSAX —  aTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUYECKUX peakUuui, O
XMMHYECKOM PaBHOBECHUH, PACTBOpAaX U JUCHEPCHBIX CUCTEMaX, 00 00X
HAy4YHBIX PUHLXINIAX XUMUYECKOT0 POU3BOJICTBA;



dopMupoBaHue 'y oOyuaromuxcs OCO3HaHHOTO NOHUMaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUN i1 OOBSICHEHUS
KIIIOYEBBIX MW U MpoOJIEM COBPEMEHHOW XMMHHU, A OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOT'O pelIeHUsl MPoOJIeM, CBA3AHHBIX C XUMHUEH, TPOrHO3UPOBaHM S,
aHaJIM3a U OLEHKHU C O3 3KOJOTHYECKON O€30MacHOCTH MOCIEICTBUN
OBITOBOI M MPOW3BOACTBEHHON [EATEIIBHOCTH YEJOBEKA, CBA3AHHON C
XUMHUYECKUM ITPOU3BOACTBOM, UCIIOJIB30BAHUEM U ITEPEPAOOTKOM BEIIECTB;
yri1yOJieHHe NPeACTaBIEHUI 0 HayYHBIX METO/1aX O3HAHU, HEOOXO0IUMBIX
UIsE TpUoOpeTeHHss YMEHUN OpUEHTHPOBATHCS B MHPE BEIIECTB H
OOBSICHEHUS] XMMUYECKUX SBJICHUM, HMMEIOIIMX MECTO B IMpPHUPOJAE, B
IPAKTUYECKOH AEATEIbHOCTU U MIOBCETHEBHOM KU3HHU.

B mnnmaHe peanuzanuy MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIUI LEI0CTHOW CHCTEMBbI CpelHEro oOmiero oOpa3oBaHMs MPU H3YHYEHUU
npeaMera «XUMHsSD» Ha  yrIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh

IIPUOOPETAIOT TaKUE LIEJU U 334U, KaK:

BOCIHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBOKEHUS K TMpOLEeCCY TBOpPUYECTBA B OOJACTH TEOPETUUECKUX U
MPUKIAAHBIX HUCCJIEIOBAaHUN B XUMHH, (OPMHUpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIIMM K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIMTAaHUIO  HAa  OCHOBE  YCBOCHUS
OO0IIIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIUIEKTYAJIbHbBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (OpMHUPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON MPpo(eCCHOHANTBHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBbIO W TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOJOMNOIL30BAHMUS,
pa3BUTHE AKOJIOTHYECKOHN KYJBTYPBbI, npruoOpeTeHue OTbITa
0O0I111eCTBEHHOIOJIE3HON IKOJIOTUUECKOMN A TETLHOCTH.

OO611ee YMCI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHUS] XUMHUH HA YTITyOJIEHHOM

YpOBHE cpeaHero obimiero oopaszoBanus, coctarisieT 204 yacos: B 10 kmacce — 102

yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).

COAEPKAHUE OBYUYEHUSA

10 KITIACC



OPTAHNYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUMU.

[IpeameT u 3HaUEHHE OPTAHUYECKOW XUMUH, IIPEJICTABIIEHHE O MHOTOO0pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHUE aroMa yIJepojia: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXKHOCTM aroMa yriepoaa. XUMHUYECKas CBSI3b B
OpraHUYECKUX COSAMHEHUSX. TUIbI THOpUAN3AIMU aTOMHBIX opOuTaleit yrieposa.
Mexanu3mebl o0Opa3zoBaHus KOBAJIEHTHOU CBSI3H (oOMeHHBI u
JIOHOPHOAKLENITOPHBIN). TUIIBI epEeKphIBaHMSI aTOMHBIX OpOUTaleH, G- U M-CBA3H.
OpuHapHasi, 1BOMHAs M TpoiHas cBsizb. CHOCOOBI pa3pbiBa CBsI3el B MOJIEKYJaX
opranndeckux BemiecTB. [loHaTue o cBOOOAHOM paauKaie, HykiIeopuiae Hu
anekTpodue.

Teopuss cCTpoeHMsT oOpraHMyeckux coeauHeHuid A.M. bBytiaepoBa u
COBPEMEHHBIE ITPEICTABIICHHS O CTPYKTYPE MOJIEKYJL. 3HAYEHNE TEOPUU CTPOCHUS
OpraHUYECKUX COEOUHEHUN. MOJIeKyJsipHblE U  CTPYKTYpHbIE  (DOPMYJIBI.
CtpyktypHble (GOpMYJbl pa3MYHBIX BHJIOB: pa3BEpHYyTas, COKpaliéHHas,
ckesnetHas. M3omepusa. Buasl u3oMepuu: CTPYKTypHas, IIPOCTPAHCTBEHHAs.
DOnekTpoHHbIE () PEKTH B MOJIEKYJIAX OPTaHUYECKUX COCTMHEHUN (MHIYKTUBHBIN 1
ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccudukanuu opraHuyeckux BemiectB. [lonsTue o
byHKuHoHaIBHOM Tpymnme. I'omonorus. ['omonorudeckue psaapl. CucreMarnyeckas
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBHanmbHble Ha3BaHMS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobOenHoctu U KJaccuduxanus OpPTraHUYECKUX peaKIui.
OKUCIUTETFHOBOCCTAHOBUTENIHHBIC PEAKIIMY B OPraHUYECKOU XUMHUH.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M WX MPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMi OPraHUYECKUX BEUIECTB U MaTepualaMHi Ha UX OCHOBE,
OTIBITHI 10 TIPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHUM (ILJIABJICHUE,
oOyTriMBaHWE W TOPEHUE), KOHCTPYUPOBAHUE MOJENICH MOJEKYJ OPraHMYeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanbl. 'oMonornueckuit psij ainkaHoB, oOmias GpopMyia, HOMEHKIATypa U
U30Mepusl. DJEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJlKaHOB,
sp3rubpuansanys aTOMHBIX OpOMTAsIel yraepoaa, 6-cBa3b. OU3MUecKre CBOMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWMCTBA aJIKAHOB: PEAKIHUH 3aMEUICHUs, W30MEpHU3alluu,
JNETUAPUPOBAHUS, LIUKIU3AIMU, MUPOJIN3a, KPEKUHra, ropeHus. [Ipencrasienue o
MEXaHU3Me peaKlMi paJuKaTIbHOIO 3aMEILECHHUS.



Haxoxnenue B mpupoze. CriocoObl MOTyYeHUS U MPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mmas Gopmysna, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOEHMSI U XMMUUECKHUX CBOWCTB MajbIX (LIMKJIONPOIAH, HUKIO0YTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH) [UKI0aNKaHOB. CIOCOObI MOTYYEHUs U IPUMEHEHHE
LAKJIOAJIKAHOB.

Anxensl. ['oMonornueckuil psii aakeHoB, 00mmIast Gopmysa, HOMEHKIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AIKEHOB, SP THOPHAN3ALIUS
aTOMHBIX OopOuTaneil yriaepona, - U m-cBsA3U. CTPyKTypHas U reoMeTpHyecKas
(umc-TpaHc-) nzomepus. PU3NYECKUE CBOICTBA AJIKEHOB. XMMUYECKUE CBOICTBA:
peakuMy IPUCOEAVHEHMS, 3aMELICHUS B O-IIOJIOXKCHUE IPU JBOMHOW CBS3M,
nonumepusanuu 1 okucienus. Ilpasmio MapkosaukoBa. KauecTBeHHbIE peakiiun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccupukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- n 1,4-npucoenunenue. [lommmepusanus conpsyKkEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ["'omosiorudeckuil pssi ankuHOB, o01Ias ¢hopmysia, HOMEHKIaTypa u
U30MepUs. ODJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKHUHOB,
sprubpuau3anus aTOMHBIX opoutaneil yriaepoaa. @usndeckue CBONCTBA aJKUHOB.
XHWMHUYECKUE CBOMCTBA: PEAKIIMU IPUCOECIUHEHUS, JUMEPU3ALUN U TPUMEPU3ALINH,
OKHcIieHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, HMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peakMi Ha TPOHHYIO CBsI3b. CIIOCOOBI MOJyUEHUsI U PUMEHEHHUE
QJIKUHOB.

ApoMathueckue yriieBoaoponabl (apeHbl). ['oMonoruyeckuii psijg apeHoB,
obmiast popmyra, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYJIbl OeH30a. PU3NyYecKhe CBOWCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMK 3aMEIEeHNs B OEH30JIbHOM KOJIBLIE U
YIJIEBOJLOPOAHOM paJuKalle, PEakUMu IPUCOCIAUHEHUS, OKHUCIEHUE T'OMOJIOTOB
oenzona. I[lpeacraBienne o0 OpPUEHTHUPYIOIIEM JCHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbIIE Ha NpHUMEpPE aJIKWIbHBIX paTUKAIOB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMHUYECKUX cBOMCTB ctupoia. [lonumepusanus ctuposia. CrocoObl MOTy4eHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lonyrasle HedTsHbIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yrois u npoaykTsl ero nepepadotku. CrocoObl nepepaboTKu HEPTH:
NEPEeroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHUECKUI), pU(OPMHUHT, TUPOITU3.
[TpomykThl mepepaboTku HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.



DIEKTPOHHOE CTPOCHHME TaJIOTeHIPOU3BOIHBIX YIJIEBOJOPOJIOB. Peakiumn
3aMeIleHUs] TaJoreHa Ha TUJIPOKCOTPYIY, HUTPOTPYMIy, LHAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TaJOr€HNPOU3BOJHBIE BOJHOTO M CIOUPTOBOIO
pactBopa wENoun. B3auMoOJIeNCTBHE AUTAIOTCHAIKAHOB C MATHUEM W ILIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEUIECTB M WX MpeBpalleHUil:
u3ydeHue (PU3MYECKUX CBOMCTB YIIIEBOJOPOAOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yrieBoJOPOJIOB pa3IMYHBIX KilaccoB (oOecuBeyrBaHUE OpPOMHOM WU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajivs, B3aUMOJICWCTBHE alleTUJICHA C
aMMHMAYHBIM pPacTBOPOM oOkcuja cepebpa(l)), kadecTBeHHOE OOHaApYKECHHE
yIaepojia ¥ BOJOPOAa B OPraHUUECKUX BEIIECTBAX, OJYyYEHUE ITHIICHA U U3yYEHUE
€ro CBOMCTB, O3HaKOMJIeHUE ¢ KoyuleKiuuaMu «HepTe» u «Yromb», ¢ obpaztamu
IJJACTMACC, KAaydyKOB M PE3WHBI, MOAECIHPOBAHUE MOJEKYJI YIJIIEBOAOPOIAOB M
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHEHMS.

[IpenenpHble OnHOATOMHBIE cnupThl. CTpoeHHE MOJEKYNn (Ha MpuMepe
MeTaHoia W A3TaHona). ['omonorunueckuili psg, obOmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U  kiaccudukamuss. Du3MYecKHe CBOMCTBA  NPEACNIbHBIX
OIHOATOMHBIX CHUPTOB. BomopoaHbie CBA3M MEXAY MOJIEKYJIaMH CIIUPTOB.
XHWMUYECKHE CBOMCTBA: PEAKIUU 3aMEILICHHs, JeruapaTaiuu, OKHUCICHUS,
B3aMMO/ICHCTBUE C OPraHUYECKUMU U HEOPraHUYECKUMU Kuciiotamu. KauecTBeHHas
peakuusi Ha OJJHOATOMHBIE COUPTHI. JleficTBUE ATaHOJIa U METaHOJIA Ha OPTaHHU3M
yesioBeka. CriocoObl MOTyYeHUs U MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3upbl, HOMEHKIATypa U n3oMepus. OCoOEHHOCTH (PUBHMUECKUX U
XAMHUYECKUX CBOUCTB.

MHoroaromMHble CHOUPTHI — OSTUJICHITIUKONb W TiuLepuH. DPusnyeckue u
XMMHWYECKUE CBOMCTBA: PEAKIIMU 3aMEIIEHNUS, B3AaUMOJICUCTBUE C OPTAHUYECKUMU U
HEOPraHUYE€CKUMU KUCIIOTAMH, KAYECTBEHHASI PEAKIMSI HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MEXaHU3ME PEAKIIMM HYKICOPMIbHOTO 3aMerienus. JleiicTBrue Ha
opranusm yenoBeka. CriocoObl MoayueHus U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJIEKYJIbl, B3aUMHOE BIMSHUE THUIPOKCOTPYIIbI H
oenzonbHOTO sypa. dusmdeckue cBorictBa (PeHosa. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHona. KauecTBeHHble peakiuu Ha (eHona. TokcHYHOCTH (peHoa.
CrnocoObl nosrydenus v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOGoHuiibHBIE COETMHEHUS — aBICTUIBI U KETOHBI. DIIEKTPOHHOE CTPOCHUE
KapOOHHWJIbHOW TpyMIbl. ['OMOJIOTHYECKHE PSIbI abJICTHIOB U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HOMeHKiIaTypa. dusznueckne CBONHCTBA ajbJETUIOB U



KETOHOB. XMMUYECKNE CBOMCTBA AJIHIECTUA0B U KETOHOB: PEAKLIUN IPUCOCTUHEHUS.
OxucieHue anpJerujioB, KaueCTBEHHbIE peakUuu Ha anpaerujpl. CrocoOsbl
IIOJIYYEHHsI U IPUMEHEHHE AJIBIETUIOB U KETOHOB.

OHOOCHOBHBIE IIpeiEbHbIE KAPOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. 30Mepus 1 HOMeHKaTypa. dusnueckue cBoicTBa
OJTHOOCHOBHBIX TMpPEAEIbHBIX KapOOHOBBIX KHCJIOT. BOAOpPOIHBIE CBSI3HM MEXKIY
MOJICKYJIaMHA KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepUPUKAUN, PEAKIUH C YYaCTUEM YIJIIEBOJOPOAHOIO paJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHOW KHUCHIOTHIL. [lOHATHE O NPOM3BOJHBIX
KapOOHOBBIX KHCIOT — CIIOXHBIX 3(upax. MHoroobpasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMNPEIEIIbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHUCIIOT, TMAPOKCUKApOOHOBBIX KHUCIOT. IIpencraBuTeny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJEUHOBAs, JIUHO/IE6AS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psa, odmas ¢dopmyna, U3oMepus U
HOMEHKNaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THIPOJIM3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsi. Crpoenue, puznyeckre 1 XUMHYECKHE CBOKWCTBA KUPOB: TUAPOIU3 B
KHCJION U menoyHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJIEPKAIIUX OCTATKH
HEIPENENbHBIX )KUPHBIX KACIIOT. JKUpBI B pUpOIE.

MEI14 KaK COJIM BBICIIHUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBPIG.

O6m1as xapaktepucTuka yrieBojaoB. Kiaccudukanus yrieBosioB (MOHO-, Tu-
U Tonucaxapuabl). MoHocaxapuibl: TJIOKO3a, (pPyKTO3a, rajakro3a, puodo3sa,
Je30Kcupr003a. Ou3nMYeCKre CBOMCTBA M HAXOXJIEHHUE B mpupojge. DOTOCHHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U aJIbJIETUIHOU
rpynn, CIUPTOBOE W MOJIOYHOKHCIOE OposkeHue. lIprumeHeHue TIiIoKo3bl, €€
3HAYCHUE B KU3HEIECIATEIBbHOCTH OpraHu3Ma. /[ucaxapuiabl: caxapo3a, MajlbTo3a U
JakTo3a. BoccTtaHaBmMBaroKe U HEBOCCTAHABIIMBAIOIIME JUcCaxapuibl. [ 'uaposns
nucaxapuaoB. Haxoxnaenue B mpupoae u npumeHenue. [lonucaxapuasl: kpaxmann,
VIMKOTEH W 1eiumosio3a. CTpOEHHE MakKpOMOJIEKYJ Kpaxmala, TJIMKOI€Ha |
neJutroio3sl.  dusnyeckre CBOWCTBA Kpaxmaida W ILEJUIIOJIO3bl. XHUMHUYECKHUE
CBOMCTBA Kpaxmaja: THIPOJU3, KaUYeCTBEHHAS peaKIus ¢ HOJAOM. XUMHYECKHE
CBOMCTBA LIEJUTIONO3bI: TUIIPOJIU3, MOJydeHHe 3(UpoB 1euItoio3bl. [lonarue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIEPUMEHTAJIbHBIE METOAbl M3YYEHHS BEIIECTB U HUX MPEBPAIICHUM:
PAacCTBOPUMOCTH PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJECHCTBUE 3TAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOTO CHUPTA B AJIBIAECTH]l HA PACKUIEHHOWM MEIHON MPOBOJIOKE,
OKHUCJICHHE ASTUJIOBOTO CIHMpPTAa JUXPOMATOM Kajaus (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAaYyeCTBEHHBIE pEaKIMU Ha ajbJerujbl (C THIPOKCHIOM



nuammuHcepeopa(l) u ruapoxcuom meau(Il)), peakiust riuiepruHa ¢ THAPOKCHIOM
menu(Il), xumudeckue cBONCTBa pacTBOpa YKCYCHOW KHCJIOTHI, B3aUMOJIECHCTBUE
pacTBopa ritoko3bl ¢ ruapokcuom meau(Il), B3aumoaencTBie KpaxmMaia ¢ H0JI0M,
pEIIeHNEe DJKCIePUMEHTANBHBIX 3amad 1o TeMaM «CroupTel U (DEHOJBDY,
«Kap6onoBbie KuciaoThl. CI0KHBIE dPUPHD».

A3oTcoaep:kamye OpraHnvecKue CoeJUHeHUsI.

AMWHBI — OpraHUYeCKUe MPOU3BOAHBIC amMmMuaka. Kiaccudukanus aMUHOB:
anupaTUieCKue W apoMaTHYECKHE; IIePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moiiekyi, obmas dhopmylia, ©30Mepus, HOMEHKIAaTypa U (U3UIECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alM(PATUUYECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBHE IEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankujaaMMOHUSL.

AHWINH — IpeJCTaBUTENb aMUHOB apoMaTu4eckoro psiia. CTpoeHne aHUIIMHA.
B3anmHOe BiMsHHWE TpPYHNnm aTroMOB B Mojekyide aHwinHa. (OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHWIMHA. KauecTBeHHBbIE peakmuu Ha aHWIMH. CrocoObl
NOJlydYeHUs U TpuMeHeHue anudarudyeckux amuHOB. [lonmydyeHue aHuIMHA U3
HUTPOOEH30a.

AmuHokuciotel. Homenknatypa u uzomepusa. OtTlenbHbIE TPEICTaBUTEIN
OAMHHOKHUCIIOT: TJMIMH, ajaHuH. Ousnueckne CBOWCTBA aMHUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpHBIX  OpraHUYeCKHX
COCMHEHUM, peakuus TIOJMKOHJEHCAIlMM, OO0pa30BaHHE MENTUAHON CBA3M.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THJIPOJIN3 NENTHIOB.

benku kak mnpupomneie momuMmepbl. [lepBuuHasi, BTOpUYHAS W TpPETUYHAsS
CTpyKTypa OeikoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJU3, JE€HATypaius,
KAueCTBEHHbIEC PEaKLUU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEIIECTB M WX MpEeBpaIieHUil:
pacTBOpeHHe OENTKOB B BOJIE, JCHATypalusi OCIKOB NpPH HArpeBaHWH, I[BETHHIE
peakiuu Ha O€nKW, pelmieHHe OJKCIePUMEHTANbHBIX 33Jad 10  TeMaM
«A30TCOEpKAIINE OPTaHNYECKUE COSAMHEHUS» U «Pacmo3naBanne opraHnyecKux
COCIMHEHUI».

BbicokoMoJ1eKy IsIpHBIE COeTUHEHUS.

OCHOBHBIC TOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALUU, CPEAHSSI MOJEKYIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIWHEHUH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

[Tomumepnbie Mmatepuanbl. [lmacTmaccsl (TOJMMATUIICH, TOJUIPOIUIICH,
MOJMBUHWIXJIOPHUA, TOJUCTHPOJ, TOJMMETHIMETaKpHIaT, MOJIUKapOOHATHI,
noyimdTUICHTEpePTanar). Y Tuim3aius u nepepadoTka IIacTuka.

DnacToMephr: HATypaTbHBINI Kay4yK, CUHTETUYECKHE Kay4qyKu



(OyTamreHOBBIN, XJIOPOIPEHOBBIN, H30MIPEHOBBIN) U CUJIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbI€ (XJIOIOK, HIEPCTh, NIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmnmeps! cienuaibHOro Ha3HauYeHus (Te(IIOH, KeBIIap, AIEKTPOIPOBOIAIINE
MOJIUMEPHI, OMOpasiiaraeMble MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHS] BEHIECTB W UX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3lamMu NPHPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB, pELIEHHWE OKCIEPUMEHTAIbHBIX 3a1ad no TeMme «Pacno3sHaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérnslie 3anaun.

HaxoxaeHue MoJIeKyIsipHOM (HOpPMYJIbl OPraHUYECKOrOo COEIMHEHMS I10
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIMX B €0 COCTaB, HAX0KICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro COEIMHEHMSI IO Macce (00bEMY) MPOIYKTOB CTOPAHMSL, TIO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUH W/WIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYJIbl OPraHMYECKOrO BELIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CHOCOOOB IMOJYYEHUS, ONPENEICHUE JT0IH
BBIX0/1a IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXIpeaAMETHBIX CBS3€M ITPU U3yYEHUH OPraHUYECKOM XMMUU B
10 kymacce oCyIecTBISAETCA YepPE3 UCIOIb30BAHNE KaK OOLIUX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK W TOHATHH, NMPUHATHIX B OTIEIBHBIX IPEIMETaX €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO1ue ecTecTBEeHHO-HAYUHbIE MMOHATHS: SIBJICHUE, HAYYHBIH (akT, TUTIOTE3a,
TEOpus, 3aKOH, aHaliM3, CHUHTE3, Kiaccupukauus, HAOIIOACHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®duszuka: wmarepusi, aToM, OJEKTPOH, TPOTOH, HEUTPOH, MOJIEKYyIa,
HHEPreTUYECKUd YPOBEHb, BEILECTBO, TeJO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBa, (PU3MUYECKHE BEIUYUHBI, €AUHUIIBI U3MEPEHHs, CKOpPOCTb, SHEPTus,
Macca.

buomorus: kineTka, oOpraHusM, SKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepOoTPO(HBI THUN NUTaHUsA, OpOXKEHUE,
doTtocuHTE3, nObIXaHWE, OENKHU, YTIJICBOIbI, JKUPHI, HYKIECHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hple HCKOTaeMbIE, TOTUIHBO.

TexHonorus: mnHILEBbIe NPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO MHUTAHUA,
MOTOIIIME CPEJICTBA, MATEPUABI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC



OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sfep. XUMHUYecKHil 3nemeHT. M3otonbl. CtpoeHue
ANEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIE UHMCIA. DHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMUYECKUX 371€MEHTOB (s-, -,
d-, f-anmementsl). PacmpenencHue 5SJICKTPOHOB 10 AaTOMHBIM — OpPOMTAJISIM.
DneKTpOHHBIC KOHPUTYPAITUH aTOMOB 3JIEMEHTOB ITEPBOT0O—4ETBEPTOTO MIEPHOJIOB B
OCHOBHOM U BO30YKIEHHOM COCTOSHUH, 3JIEKTPOHHBIC KOH(HUTypamwu HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

[lepnognueckuit 3akoH U [lepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J.N. MenaeneeBa. CBsi3b NMEPUOJAMYECKOTO 3aKkoHa M [lepmoguyueckoil CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEIIECTB MO FPYNIaM U EPUOAaM. 3HAUEHUE IEPUOTUIECKOTO
3akoHa J[.1. Menneneena.

XuUMHUYECKasi CBA3b. BHAbl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIM H
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJIMHA CBsI3U. [[0JIIpHOCTh, HAPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW cBs3u. Kparuele cBa3u. BopoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJICHTHbIE BO3MOYKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHHEM (Ha MPUMEPE COETUHECHUM
AJIEMEHTOB BTOPOTO MEPUOJA).

IIpeacraBienre 0 KOMIIEKCHBIX coequHEHUAX. COCTaB KOMIIJIEKCHOIO HOHA!
KOMIUIEKCOOOpa3oBaTeslb, JIMTaHAbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJISIPHOTO UM HEMOJIEKYJIDHOIO  CTpOE€HHA.  THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o mucnepcHsix cucrtemax. MctunHble pactBopsl. Ilpencrasinenue o
KOJUTOMJIHBIX pacTBopax. CHocoObl BBIPAKEHUS KOHILEHTPAlMHd pPacTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B pPacTBOpE, MOJsIpHas KOHUEHTpauus. HaceimeHnHesie u
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtamioruaparsl.

Knaccudukanus m HOMEHKIIaTypa HEOPraHMYECKUX BellecTB. TpuUBHAIbHbBIE
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanmsa XuMHUYeCKuX peaklii B HEOPraHUYECKOH M OpraHuYeCcKOn
XUMHH. 3aKOH COXPAHEHUS MACChI BEIECTB; 3aKOH COXPAHEHMS M MPEBPALLCHUS
SHEPruM MpU XUMHUYECKUX peakuuax. TemnoBbie 3((HEKThl XUMUYECKUX PEaKLIUM.
TepMOXUMUYECKUE YPABHEHUS.



CKOpOCTh XMMUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (HaKTOPOB.
['oMoreHHbI€ U TeTeporeHHble peakiuu. Katanus u KaTaau3aTopsl.

OOpatumbie 1 HeOOpaTUMBIE peakinu. XUMUIecKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecus. MDaKTOphI, BIUAIONIME HA MOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI: TeMIIepaTypa, JaBJICHUE U KOHIICHTPALMU BEIIECTB, yUYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas naucconuanusa. CuiapHble W cladble  AJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJHBIX PACTBOPOB: KHUCIOTHasi, HEUTpalibHAs,
nienounas. Bomopoansiii nokazarens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE — peakiuu.  CTeneHb  OKUCIIEHUS.
Oxkucnaurtenb W BOCCTaHOBUTENb. lIpoliecchl OKHUCIEHUS W BOCCTAHOBIICHHS.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTEIM. MeETOJ 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUsSI BEIIECTB W MX MPEBpAILCHUI:
pa3oKEHHE TEPOKCHJIa BOAOpPOAA B NPHUCYTCTBUM KaTalIM3aTopa, MOIEIH
KPUCTAJUIMYECKUX PEHIETOK, MTPOBEJACHUE PEaKIIMii HOHHOTO 0OMEHa, OTpe/IeTICHUE
Cpelbl PacTBOPOB C TOMOIIBIO HHAUKATOPOB, WM3YUYECHHE BIUSHHUS Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIUh U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi Xummusi.

[Tonoxxenne HeMeTaisioB B [leprnonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. DU3NYECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIIOB (Ha MPUMEpPE KUCTOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydenue, ¢usmyeckre U XUMUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJIJIAaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuasl. TomimBHbIE
AJIEMEHTHI.

["anorensl. Haxoxzaenue B mpupone, crnocoObl MOdydeHus, (pusndyeckue u
XAMUYECKHE CBOWCTBA. ['aoreHoBoopoabl. BaxkHelmuye KUCIOPOACOaepKAIIIE
COEIIMHEHHUS TajoreHoB. JlabopaTtopHbie M MPOMBINIJIEHHBIE CIIOCOOBI TOMYyUYCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIC CIIOCOOBI TMOJIYYSHUS
kuciopoaa. @u3nueckue U XMMHYECKHE CBOMCTBAa M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxxnenue B mpupojie, CIMOCOOBI TOJMyYeHHs, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBomopon, cynbbuabl. Oxcun cepbi(IV), oxcun
cepbl(VI). CepHucTas u cepHasi KUCJIOTHI U UX coyii. OCOOEHHOCTU CBOMCTB CEPHOM
KUCIOTHL. [IpuMeHenue cepbl U €€ COeTUMHEHHUI.



A3zor. Haxoxnenwe B TpHUpoje, CIOCOOBbI MONy4YeHUs, (U3HYECKHUE U
XUMUYECKUE CBOWCTBA. AMMMAaK, HUTpUbl. OKCUAbl a30Ta. A30THCTas U a30THAsS
KHUCIIOTHI ¥ X coTi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMenenne azoTa
U €r0 COCAMHEHUN. A30THBIC yIOOpEHHUS.

®dochop. Haxoxaenue B mpupoje, CrIOCOObl MOJy4YeHHS, (U3HUECKHE U
xumudeckue cBoiictBa. Dochuasl n dochun. Oxcuapl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenne dochopa m ero coemunenmit. DocdopHbIe
yao0peHus.

Yranepon, HaxoXA€HWE B OpUpoje. AJUIOTPONHBIE  MOAM(PHUKAIUH.
duznyeckue M XUMHYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcup yriaepona(ll), okcun yrinepoma(IV), yronpHas kuciora u e€
CONU. AKTHUBUPOBAaHHBIM yroib, ajcopoOums. DymiaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKH. IIprMeHeHrne NpoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, M €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B npupoae, cnocoObl MOJy4eHHs, (PU3HUECKHE U
xummudeckue cporictBa. Oxcup kpemHus(IV), kpemHHEBas KUCIOTa, CHUIUKATHI.
[IpumeneHne kpeMHuUs U ero coeguHeHuil. CTEKII0, ero nojay4eHue, BUbl CTEKIA.

[Tonoxenne metaioB B lleproaudeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aTOMOB MeTayuioB. OOmue
¢u3nueckue cBoiicTBa MeTauioB. lIpuMeHeHue MeTalIoB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  psii  HampsbDKeHUHM  metawioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAJUTYPIus,
anekrpoMmeraiutyprusi. Ilonarue o kopposzun MetamnoB. CrocoObl 3aIllUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka metaiioB [A-rpynnsl [lepuoanueckoid cucTeMbl
XUMUYECKUX 2JIEMEHTOB. HaTpuii 1 kanuii: nonydeHue, Gu3ndeckre U XuMUIECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUN.

O6mast xapaktepuctuka MmertamioB [IA-rpynmer [lepuonuueckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kalbluii: mojiydeHue, ¢(U3UYECKHe u
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCAUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AnroMuHUI: onydeHue, GU3NYecKue U XUMUUYECKUEe CBOWCTBA, MPUMEHEHNE
MPOCTOTO BEIIECTBA W €ro COoeauHEeHUH. AMQOTEpHbIE CBONMCTBa OKCHAA H
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OOmiast  xapakTepuCTHKa MeTaUIOB mo0ouHbix moarpynm  (b-rpyrmm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



Pu3nuecKknue 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coeanHeHui. OKCuasl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatbl, HUX
OKHCJIUTEbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xpoma.

@u3nuecKkue W XHUMHUYECKHE CBOMCTBA MapraHia M €ro COEIUHECHUM.
Baxneiimme coegunenuss Mapranma(ll), wmapranma(IV), wmapranna(VI) wu
mapranua( VII). IlepmManranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue U XUMUYECKUE CBOICTBA *keje3a U ero coequHeHuil. OKCUbI,
ruapokcuasl u cou xxene3a(ll) u sxeneza(Ill). [lomydeHue u mpuMeHeHHE Kee3a u
€ro CIUIaBOB.

Pu3nyeckre U XMMUYECKUE CBOWCTBA MeAU U €€ coequHeHuu. [lonyuenue n
MIPUMEHEHHUE MEU U €€ COCTMHECHUM.

[Munk: nomydeHue, (U3NYECKUE U XHUMHUYECKHUE CBOHCTBA. AM(pOTepHBIC
CBOMCTBA OKCHJIa U TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCHI [IMHKA. [[puMeHenue
LIMHKA U €r0 COCIUHECHUM.

DKCHEPUMEHTAJIbHBIE METOABl M3YYEHHS BEIIECTB WU HUX MPEBPALICHUM:
u3ydeHue oOpaslloB HEMETAJIOB, TOpeHHe cepbl, docdopa, keneza, MarHus B
KUCJIOPOJIe, MW3y4YEeHUE KOJUleKIuu «Meraiuibl W CIUIaBbl», B3aMMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAIIOB C BOAOW (BO3MOXHO HMCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M K€Je€3a C pacTBOPAMH KHUCIOT H
LIEJI0YEH, KaUECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHbl METAJJIOB, B3aWMOJICUCTBUE THUIPOKCHUIIOB AITIOMHUHHUSI U IIMHKA C
pacTBOpaMM KHMCJIOT M IIEJIOYEH, PEIICHUE SKCIIEPUMEHTANBHBIX 3aJ1a4 110 TEMaM
«T"anorensl», «Cepa U €€ coelUHEHUs», «A30T U QocPop U UX COCAUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponp xumuu B obecrieueHn yCTOWYMBOTO pa3BUTHUS uenoBedecTBa. [loHsTue
0 HAYYHBIX METOJAaX ITO3HAHUS U METOJOJIOTMU HAYYHOIr'0 uccliienoBanus. Hayunbie
MPUHIUIBI OPTAHU3ALNN XUMUYECKOTO MPOU3BOACTBA. [I[pOMBITIIIEHHBIE CITIOCOOBI
MOJTYYEHUs] BKHEUIIMX BEIIECTB (HA MpUMEpE MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, METaHOJa). [[poMBITIIEHHBIE CTTOCOOBI TTOJIYYEHHSI METAJUIOB U CILJIaBOB.
XUMHUECKOE 3arpsAI3HEHUE OKPYKAOUIEH CPENIbl U €T0 MOCIeACTBUS. POIb XMUU B
o0ecrieueHUU YHEPTETUUECKON OE30MaCHOCTH.

XuMHsiT UM 300pOBbE uUenoBeka. JlekapcrBeHHble cpenctBa. [IpaBuiia
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuU B pa3BUTUHN METULIMHEI.

XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC J0OaBKU. Poilb XuMuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.

Kocmetrnueckne u mapdromepsie cpeactBa. beitoBas xumus. [IpaBuia
0€30MacHOT0 UCIIOJIH30BAHUS MPETIAPATOB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HU.



XuUMHsI B CTPOMTENILCTBE: BAXKHEHIIIME CTPOUTEIbHbIE MaTepuasbl (1IEMEHT,
OCTOH).

XuMust B CEBCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEPAIbHBIC yI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEPHAIIBI, KPACKHU, CTEKIIO, KEPAMUKA.
Marepuansl g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuéthl: Macchl BelecTBa Ui 00BbEMA Ta30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce WK 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIUHU BEIIECTB, MACChHI
(00BEMa, KOTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIUH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOIMYECTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
W3 BEIIECTB JAaHO B BHAE pacTBOpa C ONPEACIEHHOM MACCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA, MACCOBOM 10U M MOJISIPHOW KOHIIEHTPALIMN BEILIECTBA B
pacTBope, A0JIM BbIXO/a MPOYyKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeaIMETHBIX  CBSi3ed MpU  U3YYEHUM  oOmed u
HEOPraHUYEeCKOM XUMHH B 11 Kiacce oCylIecTBIsIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSATUN, MPUHATHIX B OTACIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO011e ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3A,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KjiacCudUKalus, NePpUOAUIHOCTh, HAOIIOJECHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUM YPOBEHb, BEIIECTRO,
Teno, o0bEM, arperaTHOE COCTOSIHUE BEIIECTBa, HACANbHBIN Ta3, (Quinueckue
BEJIMYMHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTh, YHEPIUS, Macca.

buonorus: knerka, opranu3M, 3KocucTeMa, ornocdepa, MeTadoIU3M, MAKpO- U
MUKPOAJIEMEHTBI, O€JIKH, >KUPBI, YIJIEBOJIbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpacdusi: MuHepaibl, TOpPHbIE MOPOAbI, MOJE3HbIE UCKOIMAeMbIe, TOILJIUBO,
pecypchl.

TexHoyorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYprusl, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, MUIIEBAsl MPOMBIIIIEHHOCTD,
dbapmarneBTUUECKas MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
npenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUaoB, JJICKTPOHHAs
MIPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IJNIAHNPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMEBI I110 XMMHNHN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpPE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUA IpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHUsl BBIJACICHBI  CIEAYIONIME COCTABIISIONIUME: OCO3HAHHE
OOyJalOMMUMHUCA POCCUICKOM TPaKIaHCKOW HMIACHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEICIICHUIO; HAJTMYME MOTUBALIUU K
0Oy4eHHI0; TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWJIaMU W HOPMAaMH TOBEACHUS, HaJU4YUE
MIPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
JKU3HEHHBIC IJIaHbI.

JINYHOCTHBIE  pPE3YyJIbTAThl OCBOCHHUSA TMpeAMETa «XHUMHUSD»  OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEIIBHOM M TMPAKTUYECKOM JEeATCIIbHOCTH
o0yyJaromuxcsi B MpoLIeCcCe pealin3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JIMYHOCTHBIE pe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHUS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIIBHOM M TMPAKTUYECKOM JEATCIIbHOCTH
oOydJaromuxcsl B Mpolecce peanu3aiuu 00pa30BaTeIbHON JIEITCIHBHOCTH, B TOM
YHCIJIe B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

0CO3HaHMs O0YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX IIPaB U 0053aHHOCTEH,
YBAXCHUS K 3aKOHY W MPABOIMOPSIAKY; MPEICTABICHUS O COLMAIIBHBIX HOpMax W

MpaBUIaxX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJUICKTHUBE; TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATECIHLHOCTH
MPU CO3JIaHUM yUE€OHBIX MPOCEKTOB, PEIICHUH YUYEOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUU XUMHUYECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U MPUHUMATh
MOTHUBbBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPH aHAIU3E PA3INYHBIX BUIOB yUeOHOU JACITCIBHOCTH, 2)

NATPUOTUYECKOT0 BOCIITUTAHUSA:

IIEHHOCTHOT'O OTHOIICHUS K UICTOPUYECKOMY U HAYYHOMY HACJICIHIO
OTEUECTBCHHOW XWMHUHM; YBAXEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU H
MMPAKTUYECKOTO TPUJIIOKEHHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh
pe3yJbTaT JJIMTEJbHBIX HAOMIOJCHUHM, KPOMOTIMBBIX O3KCIEPUMEHTAIBHBIX
MTOMCKOB, MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpPECA U MO3HABATEIIBHBIX MOTHBOB B MOJYYEHUH Y TTOCIIEAYIOIIEM aHAJI3€E
nH(pOpMaIK O IEPEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS



HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHMS; CIOCOOHOCTU OLICHUBATh
CUTyallu, CBSI3aHHbIE C XMUMHWYECKMMU SIBJICHHUSIMH, U NPUHUMATb OCO3HAHHBIE
pellieHusi, OPUEHTHPYACh Ha MOPaJbHO-HPABCTBEHHBbIE HOPMBI W IEHHOCTH;
TOTOBHOCTHU OIICHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBAPUIIIECH C MO3UILIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN OCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 310POBb:

NOHMMAaHHUs LEHHOCTEH 30poBOr0 M Oe3omacHoro oOpas3a JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 37I0POBBIO; COONIOACHUSA TpaBHJ O€30MacHOro OOpalieHus C
BEILECTBAMH B OBITY,

MOBCEIHEBHOM KU3HU, B TPYIOBOM NEATEIBHOCTH; MOHUMAHUSA [EHHOCTH MPaBUI

WHIUBHUIYAIBHOTO U KOJUIEKTHBHOTO
0€30I1aCHOr0 MOBEJCHUS B CUTYyalUsX, YTPOKAIOLIUX 310POBbIO U JKU3HU JIOACH;

OCO3HAaHUS TIOCTIEACTBUNA U HEMPUATHUS BPEIHBIX PUBBIYCK (YIOTPEOICHUS
aJTKOTOJIs, HAPKOTHKOB, KYpeHUs1); 5)

TPYAOBOI0 BOCIIMTAHUS:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEIOBATEIbCKOM
JEeSATEIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOM M  JAPYTUX BHJAX
JeSATEIbHOCTH; YCTAHOBKM Ha AaKTUBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 3a/1a4
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kjacca, WIKOJbI); HHTEpeca K

MPaKTUYECKOMY M3yUEHHIO MPOo(decchii pa3TuyHOro pojaa, B TOM
YHUCJI€ Ha OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUU; YBaXXCHUS K TPYAY,
JIOJSIM TPyJa U pe3yibTaTaM TPYI0BOM I€ATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIWBUIYAIbHOW TpaeKTOpuu oOpa3oBaHus, Oyayied mnpodeccun u
pealin3anny COOCTBEHHbBIX )KMU3HEHHBIX TJIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTRA;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 1EIeCO00Pa3HOr0 OTHOUICHHSI K IPUPOJIE KaK UCTOUYHUKY
CYLIECTBOBAHMSI JKM3HM Ha 3emie; TIOHUMaHHUs TJ00ajlbHOIO Xapakrepa

HKOJIOTUYECKUX MPOOIIEM, BIUSHUS
HDKOHOMHUYECKUX MPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpe.bl;
OCO3HaHUsI HEOOXOAMMOCTH UCIOIb30BaHUS TOCTHKEHUN XUMUU AJIs
pELIeHNs BOIPOCOB PAllMOHATIBHOTO MPUPOIOIIOJIB30BAHUS; AKTUBHOIO
HENPUATHS JCUCTBUM, MPUHOCILINUX BpEll OKpY)Karollel IpUpOIHON
cpelie, yMEHHs IPOTHO3UPOBATHh HEOJIATOMPUSATHBIE SKOJIOTUYECKHUE TTOCIEICTBUS
MPEeANPUHUMAEMbIX TIEUCTBUM U MPEJOTBPALIATh UX; HAJIMYUS PA3BUTOrO
HKOJIOTUYECKOTO MBILIJIEHUS, IKOJIOTHYECKON KYJIbTYpPbI, OIIbITA
NEATEIbHOCTH 9KOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B 1T03HABATEIbHOW, KOMMYHUKATUBHON U COLMAIIBHON



IpaKTHUKE, CIOCOOHOCTH " yYMEHUS aKTUBHO  IPOTHBOCTOATH
uaeoI0run xemopoouu;
7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOM MPAKTUKH; TOHMMAaHUS CHEHU(PUKA XUMUU KaK HAYKH,
OCO3HaHUS €€ poiu B (OPMHUPOBAHWUU PAIMOHAIBHOIO HAYYHOI'O MBIIUICHHUS,
CO3JaHUM LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHpPE KaK O €IHHCTBE
IPUPOJABI M YEJIOBEKAa, B IO3HAHWU INPHUPOAHBIX 3aKOHOMEPHOCTEW WU PELICHUH
npoOieM COXpaHEHUs TMPUPOJHOIO paBHOBECHs; YOEKIEHHOCTH B 0COOOM
3HQUMMOCTH XUMHUHU ISl COBPEMEHHOW LHMBWIM3ALMHU: B €€ T'yMaHHUCTHYECKOMN
HAIpaBJIEHHOCTH M BA)XHOM pOJM B CO3JaHUU HOBOM 0a3bl MaTepHaIbHOM
KYJIBTYPBbI, B PEIICHUH TNI00aTBHBIX MPOOJIEM YyCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA
— CBIPEBOM, JHEPreTUYECKOM, MHUIIEBOM M SKOJOTHYECKOM Oe30macHOCTH, B
Pa3BUTUH MEIULMHBI, 00ECTIEYEHUH YCJIOBHUM YCIEUIHOTO TPyAa U 3KOJIOTUYECKU
KOM(pOPTHOM  KU3HM  KaXJOTO 4JieHa OOINEeCTBA; E€CTECTBEHHO-HAYyUYHOU
rPaMOTHOCTH: ITOHMMAHMS CYIIHOCTHM METOAOB IO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOJb30BaTh IOJIydaeMble 3HAHUS IS
aHaJin3a U OOBSICHEHMs SIBJCHUM OKpY)KaIOILEro MHpa W MPOUCXOIAUIMX B HEM
W3MEHEHUH, yMEHUsl JelaTh OOOCHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYUHBIX
(aKTOB M MMEIOLIUXCS JTaHHBIX C IEJIbI0 MOJYYEHHUsS JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTH CaMOCTOSITENbHO UCTIOIb30BaTh XUMUYECKUE 3HAHUS JIJIS

pelieHus Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIMSIX; HHTEpeca

K II03HAHHUIO, UCCIIEA0BATEIbCKON IEATEIIBHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHMI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUI IO XUMHUHU B
COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTAMM; MHTEpECa K OCOOCHHOCTSIM TPy/a B
pasznu4HbIX cepax mpodecCuoHaTbHON
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHUS MPOTPAMMBI 10 XMMHHM Ha YPOBHE
cpeaHero oo1iero 0opa3oBaHus BKIIOYAIOT:

3HauUMMble Ui (OPMHUPOBAHMUS ~ MHUPOBO33PEHUS  OOYYaIONIUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC TMOHATHS, OTPaKAFOIIUEC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHENU(HUKY METOJOB TIO3HAHUS,
WCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbIN (hakT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIeAOBaHWE, HAONIOJCHHWE, H3MEPEHHEe, DJKCIEPUMEHT H JApYTHE);



yHUBEpCaJIbHbIE y4eOHbIE JeHCTBUS (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIEC,
peryJsTUBHBIE), 0OecnieunBarolme GopMupoBaHue PyHKIIMOHATILHOU TPaMOTHOCTH
U COI[MAJIbHOM KOMIETEHIIUH 00y4YarOIUXCs;

CIIOCOOHOCTH 00yJaroIIMXCs HCITOIb30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC yueOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIBHOMN ITPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiicTBHsI 1)

0a3oBble JIOrHYeCKHe 1eiiCTBUS:

CaMOCTOATENbHO  (GOPMYJIMPOBATH M aKTyallU3UPOBATh  MpoOsieMy,
paccMatpuBaTh €€ BCECTOPOHHE;  OIPEHENATh LENU JEITEIbHOCTH, 3aJaBas
MapamMeTpbl U KPUTEPUU UX
JOCTHXKEHUSL, COOTHOCUTB PE3YJIbTaThl AEATEIBHOCTA C IIOCTABJICHHBIMU LIEJISIMU;
MCIIOJIB30BaTh PU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBILIEHHUS: BBIACIATh
XapaKTepHbIC MPU3HAKU MOHATUN U YCTAHABJIMBATH UX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIUE MOHATHUSA JUIsl OOBSICHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIsl KJIACCU(DUKAIIUU BEIIECTB U
XUMHUYECKUX PEAKUMK; yCTAHABIMBATh NPUYUHHO-CIICICTBEHHBIE CBS3U MEXKIY
U3y4aeMbIMH SIBJICHUSIMHU; CTPOUTH JIOTHUECKUE paCCyXICHUs (MHIyKTHUBHBIC,
JNEeTyKTUBHBIC, IO AHAJOTHM), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTpUBaAEMBbIX SIBIICHUSIX, POPMYIUPOBATH BHIBOJIBI U 3aKJIIOUCHUS; TIPUMEHSTh
B IPOIIECCE MO3HAHUS UCTIOIB3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH,
peo0pa3oBbIBaTh MOJICTbHBIE MPEACTABICHUS — XUMHUYECKH 3HaK (CHUMBOJI)
AIIeMEHTa, XUMHUYecKas (hopmyJsia, ypaBHEHUE XUMUYECKON peakluy — pU pelIeHUN
y4eOHBIX TIO3HABATEIbHBIX U TMPAKTHUUYECKUX 3aj]ay, MPUMEHSATH Ha3BaHHbIC
MOJICJIBHBIE TIPEACTABIICHUS IS BBISBICHUS XapPAKTEPHBIX IMPU3HAKOB U3Y4aE€MbIX
BEIIECTB U XUMUYECKUX PEAKLIHM.

2) 6a30BbIe HCCJIEN0BATEILCKHE IeHCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOT'O MO3HAHUS BEIIECTB U XUMUYECKHUX
peakuuii; GOpMyIMpOBAaTH 1€MW W 3aJa4d  HUCCJCJAOBAHMS, HCIOJIb30BAThH
MOCTABJICHHBIE W CaMOCTOATEIHLHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KadeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI I (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE
MIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM; BJAJETh HABBIKAMHA CAMOCTOSTEIBHOTO
IJIAHUPOBAHUSI Y MPOBEACHUSI YUECHUUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUsl HaOJII0aTh 32 XOJOM IIpollecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbTat, GopMyaupoBaTh 0000IIEHUS U BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTHU



PE3yJIbTaTOB MCCIEAOBAHMSI, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJAETAHHON
pabote; mpHOOpeTaTh OMNBIT YYEHHUYECKOH HCCIIEN0BATENbCKON U IMPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITENIbHOMY ITOUCKY
METOJIOB PpEIIEHUs MNPAKTUYECKUX 3a]ad, NPUMEHEHHUIO pa3JIMYHbIX METOJOB
IIO3HAHUS.

3) pabora ¢ uHdopManueii:

OpPUEHTUPOBATHCS B Pa3JMYHBIX UICTOYHUKAX MH(pOpMaALUK (HAyIHO-
HOIYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CHpPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UPOBaTh UHPOPMAIUIO PA3IMYHBIX BUIOB U (OpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTh; (POPMYIHMPOBATH 3aIIPOCH] U IPUMEHATH Pa3IUYHbIE METO/IbI
OpyU THOUCKEe M 0TOOpe MHPOpMAIMK, HEOOXOAMMOM ISl BBIIOJHEHMS y4EOHBIX
3aJ1a4 ONpeeNIEHHOrO TUIIA; MPUOOPETATH ONBIT UCIIOJIb30BAHUSI MH()OPMALIMOHHO-
KOMMYHUKATHUBHBIX
TEXHOJIOTMM M pa3iMyYHbIX IOHUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOUPATH
ONTUMaJIbHY!0  (opMy mpencraBieHus uH@opMmauuu (cxemsl, Tpaduxw,
JUarpaMMbl, TaOJHIbl, PUCYHKH M APYTHE); UCHOJIb30BaTh HAYYHBIA S3bIK B
KayecTBE CpeAcTBa MpH paboTe € XUMHYECKOM HH(pOpMAaIUe: MNPUMEHSTbH
MeXNpeaMeTHbIE (PU3NUEeCKre U MaTeMaTUUECKHE) 3HaKU U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYpY;

UCI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATJIAJHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JUCKYCCUHW,  BBICKa3bIBaThb  HUJEH, (POPMYyIUpPOBATH CBOM  MPEAJIOKCHUS
OTHOCHUTEJILHO BBITTOJHEHHUS MTPEIOKEHHON 3a/1a4U;

BBICTYIIaTh C TMPE3CHTAllUEeH pe3yJbTaTOB IMO3HABATEIBHON EATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIILHO UJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBHITTOJTHCHUH
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peau3aiii y94eOHOTo MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yyibTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MYTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:



CaMOCTOATENIBHO IIJIAHUPOBAaTh U OCYLIECTBIISTH CBOK II03HABATEIbHYIO
JEATEIbHOCTh, OIpenesas €€ Ledd W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpEAJaraeMblil ajiroput™M JEeHCTBUH MpH
BBIMIOJTHEHUH YYEeOHBIX U HCCIENOBATENIbCKUX 3a/ad, BBIOMpATh HamOolee
3(p(EeKTUBHBI CHNOCOO MX pEHIeHHs C YYETOM MOJY4YEHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBISATH CAMOKOHTPOJIb JIEATEIHbHOCTH HA OCHOBE CaMOAaHaIn3a U
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOrPAMMBI IO XMMUU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHus BKIIOYAIOT ClIeHU(DUIECKUE s
y4eOHOro npeaMera « XUMHUs HaydHbIE 3HAHUSI, YMEHHUS U CTIOCOObI IEUCTBHI 1O
OCBOCHHIO, UHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHUM, BUBI JCSITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHUIO 3HAHWA B Pa3IMYHBIX YUICOHBIX
CUTYaIHsIX, a TAKXKE B PEATbHBIX )KH3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C XUMuel. B
porpamMme Mo XUMHUH MPEAMETHBIC PE3YIbTaThl MPECTABICHBI M0 T01aM U3YYCHHUS.

10 KVIACC

[IpenmeTHbIe pe3yJIbTaThl OCBOCHUsI  Kypca «Oprannueckas
XUMUSD» OTPaXKaroT:

c()OPMHPOBAHHOCTh MPEJICTABICHUN: O MECTE M 3HAUYEHUU OpPraHUYEeCKOU
XUMHUHU B CHCTEME E€CTECTBEHHBIX HAayK U €€ pOoJid B O0ECHEYEHUH YCTONYMBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEUICHUM MPOOJIEM 3KOJOTUYECKOU, IHEPreTHUEeCKON U
NUIIEBOM OE30MacCHOCTH, B PA3BUTUU MEIULMHBI, CO3/IaHUU HOBBIX MaTEpHaJIOB,
HOBBIX HMCTOYHUKOB DHEPIHH, B oOecrieueHnn PalMOHAIBHOTO
IPUPOAOIIONb30BaHNs, B (OPMHUPOBAHUKM MHMPOBO33PEHUSI M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TAKXKE IKOJIOTMUECKH 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/10POBBIO
Y IIPUPOJHOM CpelIe; BJAJCHUE CUCTEMON XUMUUECKUX 3HAHUM, KOTOPasl BKIIFOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUYECKHUM JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboylouka aroma, S-, P-, O-aTOMHbIC OpOWTANIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aTOMa, THOpUAM3alMsl aTOMHBIX OpOWTaled, HOH, MOJeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKHUCIICHMS, XUMUAYECKasl CBSA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEpOIHBIN CKeNeT, (PYHKIIMOHAIbHAS
rpynma, pajaukai, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEPHS CTPYKTYypHas W MNPOCTPAHCTBEHHas (reomMeTpHhyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTUYECKHN Ps, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHCJIOPOJ- M a30TCOAEpKAIIUE OPraHMYECKHUE COECIUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAUHEHUS; TEOPUM, 3aKOHBI



(nepuoanueckuii 3akoH JI. M. MeHnneneeBa, Teopusi CTPOEHUS] OPraHUYECKHUX
Bemects A. M. bytieposa, 3aKk0OH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAHCHMS
W TpEBpallEeHUsT DJHEPruu MNpHU XHUMHYECKUX PEaKUUsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUM SI3bIK XUMUH, MUPOBO33PEHUYECKHAE 3HAHMSA, JICKAIIME B OCHOBE
NIOHUMAaHUS IPUYNHHOCTY U CHCTEMHOCTH XUMHYECKUX SIBJICHUI; IIPEICTABIICHHUS O
MEXaHU3MAX XUMHUYECKHX pPEaKIHi, TEPMOAMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX ITPOTEKAHMS, O B3AMMHOM BJIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIeKyJIax (MHIyKTUBHBIM U Me30MepHbIN 3dekTrl, opuentantsl I u Il pona);
(akTOJIOTUUECKUE CBEJEHUS O CBOWCTBAX, COCTaBE, MOJYYEHUH U O€30MacCHOM
UCIOJIb30BaHUU BAXXHEHMIINX OPraHUYECKUX BEIIECTB B OBITY M NPAKTHUYECKOM
NEeATEIbHOCTH YEJI0OBEKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHYECKOTO TPOU3BOACTBA
(Ha mpuMmepe MPOU3BOJICTBA METaHOJa, epepaboTku HePTH); cHhOPMHUPOBAHHOCTH
YMEHUH: BBIABIATH XapakTEpHbIC IPU3HAKK IIOHATHM, YCTaHAaBIMBATh MX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIUE IIOHATHUA IPU OIMCAHUU COCTAaBaA,
CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN; CPOPMUPOBAHHOCTh YMEHHUA:
UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ULl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYII OPraHUYECKUX
BEILIECTB;  COCTABJATH YPABHEHUS XMMHUYECKMX PEAKIMA M PaCKpbIBaTh HX
CYILIHOCTb: OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX peaxknun IIOCPENCTBOM
COCTaBJICHUs 3JIEKTPOHHOrO OajlaHCa 3TUX PEAKIUM, peakiuil MOHHOro oOMeHa
IIyTEM COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;
M3TOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJIS1 MIUTFOCTPALAN
X XMUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHHUS; CHOPMHPOBAHHOCTh YMEHUM:
YCTaHABJIMBATh IMPUHAUICKHOCTh HW3YUYEHHBIX OPraHMYECKHUX BEIIECTB I0 HX
COCTaBy U CTPOCHMIO K ONpENeIEHHOMY KJacCy/Tpylie COeIUHEHUM, NaBaTh UM
Ha3BaHusi 1o cucremarnyeckod HomeHnknarype (IUPAC) wu npuBoguth
TPUBHAJIbHBIE HA3BAaHUA I OTACIBHBIX MPEACTABUTENIEH OPIraHUYECKUX BEIIECTB
(3THIIEH, alleTUJICH, TOJYOJ, TVIMIICPUH, ATHUJICHTIIMKONb, (heHOJ, (popManbaerus,
aneTaiablIerul, aleTOH, MypaBbUHAsA KHMCIJIOTA, YKCYCHas KHUCJIOTa, CTEApUHOBa,
OJIEMHOBAs, MaJbMUTHUHOBAs KHUCJIOTHI, TJIMLWH, ajJaHWH, MajibTo3a, (PYKTO3a,
aHWIMH, TUBUHUII, U30TIPEH, XJIOPOINPEH, CTUPOI U JPYTHUE);
c(OPMUPOBAHHOCTh YMEHUS ONPENETATH BU XUMHUUECKON CBSA3U B OPraHUYECKUX
COEIMHEHUSIX (KOBAJIEHTHAsl MU MOHHAS CBS3b, G- U TT-CB3b, BOJIOPOJHAS CBA3b);
c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSTh MOJI0KEHHSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa ajis 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;
c(hOpMHPOBAHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3UUECKUE
U XUMHYECKHE CBOMCTBA THUIIMYHBIX NPEACTABUTENIEH PpPA3JIUYHBIX KJIACCOB
OpPraHWYECKUX BEILECTB: aJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, AJIKAJUEHOB, AJIKNHOB,
apoOMaTHUYECKUX YIJIEBOJOPOJOB, CIHUPTOB, albJIETHI0B, KETOHOB, KapOOHOBBIX



KHCJIOT, MPOCTBIX W CIOXHBIX 3(QUPOB, >XHUPOB, HUTPOCOEAMHEHHN W aMHUHOB,
AMUHOKHUCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JHU- H  MOJHUCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ I€HETUYECKYI0  CBS3b  MEXKIYy HUMH  YpPaBHEHHMSIMHU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIHUI C HCIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyrn; cHOpMUPOBAHHOCTH YMEHUS MOJTBEPKAATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COSTUHEHUN OT
KPaTHOCTH M TUIA KOBAJIEHTHOU CBSI3U (G- U T-CBS3H), B3aUMHOT'O BIUSHUSA aTOMOB
U TPYII aTOMOB B MOJIEKyJaX; C(OPMHUPOBAHHOCTh YMEHHs XapaKTepU30BaTh
WCTOYHUKH YTIIEBOJOPOIHOTO ChIPbs (He(PTh, MPUPOAHBII Ta3, YroJib), CIIOCOOBI €r0
nepepabOTKM U MPaKTHUYECKOe MPUMEHEHHE TMPOAYKTOB  IepepaboTKH;
c(OpMUPOBAHHOCTH BIAJACHUS CUCTEMOW 3HAHUHN O €CTECTBEHHO-HAYYHBIX METOAAaX
NO3HaHUs — HAOIIOICHUH, U3MEPEHUH, MOICTTUPOBAHNH, SKCTIEPUMEHTE

(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATH OCHOBHBIC OIEPAIIMK MBICITHUTCIHHOM
JEATEeIbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHHE, 000OIleHHE, CHUCTEeMaTU3AIlUIO,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBSI3€HM — ISl U3y4YE€HUsI CBOMCTB BEIIECTB U
XUMHUYECKUX peakuii; cPopMHUPOBAHHOCT, YMEHHH: BBISBIATH B3aHMMOCBS3b
XUMHMYECKUX 3HAHWN C TIOHATUAMHU M MPEACTABICHUAMHU JPYTUX €CTECTBEHHO-
HAay4YHBIX MPEAMETOB JJii  0o0Jiee  OCO3HAHHOIO IOHUMAaHUS  CYIIHOCTH
MaTepUaIbHOTO €JAMHCTBA MHpa, MWCHOJIb30BaTh CHUCTEMHBIE 3HAHUSA IO
OpraHUYeCKON XUMHUHM ISl OOBSICHCHHS M MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX
€CTEeCTBEHHO-HAYUYHYIO ITPUPOY; CPOPMUPOBAHHOCTH YMEHHM: TPOBOAUTD PACUETHI
Mo XUMHYECKUM (opMyslIaM M ypaBHEHUSIM XHUMHYECKUX PEAKIUA C
UCIIOJB30BaHUEM (PU3MUECKUX BeIWYUH (Macca, 0O0BEM Ta30B, KOJUYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJUUYECTBEHHON CTOPOHBI: paCUETHI O
HaXO0XXJICHUI0 XUMUYECKONU (hOpPMYJIbI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKUX JJIEMEHTOB, TMPOJYKTaM CropaHusi, IUIOTHOCTH Ta3000pa3HbIX
BEIIECTB;  C(OPMHUPOBAHHOCTH YMEHHUM: IPOTHO3UPOBATh, aHAIM3UPOBAThH U
OIICHUBATh C IO3MIIMHA DKOJIOTMYECKOH O€30IMacHOCTH IOCJICIACTBUS OBITOBOH M
MPOU3BOJICTBEHHOM JEATEIHOCTU YeJIOBEKa, CBA3aHHOM C MepepadOTKOMN BEIECTB,
WCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX PEIICHUHN MpoOeM B
CUTyaIUsX, CBSA3aHHBIX C XUMHEH; CHOPMUPOBAHHOCTh YMEHUN: CaMOCTOSTEILHO
IJIAHUPOBATh M MPOBOJUTH XUMHUYECKUN SKCIEPUMEHT (TOJIydeHHE W H3YyYCHHUC
CBOMCTB OpPraHMYECKHUX BEIIECTB, KayeCTBEHHBIC pEaKIuu YIJIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCJOPOCOACPIKAIIUX OPraHUYECKUX BEIIECTB, pElICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad 10 PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOJII0ICHUEM MPaBUI 0€30I1aCHOr0 OOpallleHHsI ¢ BEIIeCTBAMH M J1a00paTOPHBIM
obopyoBaHueM, (HOpMyJIMPOBATH 1EJIb UCCIIEAOBAHUS, IPEJCTABIATH B Pa3IUIHOM



dbopme pe3ynbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;
c(hOpMHPOBAHHOCTh YMEHHIA:

co0JIro1aTh MpaBUiia IKOJOTUYECKHU 1E€JIeCO00Pa3HOro MOBEJACHUS B OBITY H
TPYJAOBOW JEATETHLHOCTH B IIENIAX COXPAaHEHHUS CBOETO 3/IOPOBBS, OKpYKaoIIeh
NPUPOTHON Cpelpl U JOCTIKEHHUS €€ YCTOMYMBOTO pPa3BHUTHSA, OCO3HABATh
OITACHOCTh TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MbI
ONpeNeNEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [1JIK;

aHAM3UPOBATh IEJIECO00PA3HOCTh MPUMEHEHHUST OPTAaHUYECKUX BEIIECTB B

MPOMBIIICHHOCTH W B OBITY C TOYKH 3PEHUS COOTHOUIEHUS PHUCK-TIOJIb3a;
chOPMHUPOBAHHOCTh ~ YMEHHMH:  OCYIIECTBIISITH  IEJICHANPABICHHBIM  MOUCK
XUMHUYECKOW nH(pOpMalMK B pa3IMYHBIX UCTOYHHUKAX (HaydHas U yuyeOHO-HaydHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopmanuu, IHTepHET U Ipyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMalHio, epepadbaThiBaTh €€ U UCMIOJIb30BAThH B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KIIACC

[IpenMeTHBIe pe3ylnbTaThl OCBOCHHUA Kypca «OOIas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIIbBHOM €IMHCTBE MHUDa,
3aKOHOMEPHOCTSIX ¥ TIO3HABAEMOCTH SIBJICHUHM MPUPObI, O MECTE Y 3HAUCHUU XUMUU
B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIM B 00ECIICUCHUU YCTOMUHUBOTO Pa3BUTHS, B
pelieHruy mpo0JieM SKOJIOTHYECKOM, SHEPreTUYECKOW 1 MUIEBOM O€30MacHOCTH, B
Pa3BUTHU MEIUIMHBI, CO3JaHUN HOBBIX MaT€pHaJIOB, HOBBIX HCTOYHUKOB DHEPTHUH,
B 00ECIEeUCHHH PAIMOHAIBHOTO IPUPOJIOINOIL30BaHUsA, B (OPMUPOBAHUU
MUPOBO33pEHUS U OOl KyJbTYypbl UEJIOBEKa, a TakKe HKOJOTUUYECKHU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJHON Cpese; BIaJcHUE
CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAsT BKIIFOYAECT:

OCHOBOIIOJIAraroIIKe MOHATUS — XUMUYECKUU 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIHI,
DJIEKTPOHHAss 000J04YKa aToma, S-, P-, O-aroMHbIe OpOHMTAlM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMSI aTroMa, TUOpuau3alus aTOMHBIX OpOuTajeid, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMHYECKass CBS3b (KOBaJ€HTHAs, WOHHAS, MeTaJUIM4YecKas, BOJIOPOJIHA),
KPUCTAJUIMYECKAS] PEHIETKA, XUMHYECKAs PEAKIMsA, pPaCTBOpP, 3SJIEKTPOJIMUTHI,
HEDJICKTPOJIMUTHI, BJEKTPOJUTHYECKAs AUCCOLUMAlMs, CTENEeHb JUCCOLMAINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKHCJIHUTENb, BOCCTAHOBUTEINb, TEIUIOBOM 3(P(dEKT
XAMUYECKON PEAKIUU, CKOPOCTh XUMHUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpPHUs JJIEKTPOJUTHUUYECKOW AUCCOLMAIU, TEePUOIUYCCKUN
3akoH [[.1. MenneneeBa, 3aK0OH COXpaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUU NIPU XUMHUUYECKHX PEAKIUIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3BIK



XUMUH, MUPOBO33PEHUECKHUE 3HAHMS, JIEXKAIIME B OCHOBE IOHUMAaHUS IIPUYUHHOCTH
Y CUCTEMHOCTH XMMHUYECKHX SIBJICHUW; COBPEMEHHBIEC NPEICTABICHUSA O CTPOCHUU
BEILIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX;
IIPEACTABICHUS] O MEXaHU3MaX XHMHUYECKHX PEaKUud, TEPMOAMHAMHUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHUSA, O XMMHYECKOM DPAaBHOBECHH,
pacTBOpax M JAMUCIEPCHBIX CUCTEMAX; (DAKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U O€30IIaCHOM HCIIOJIb30BAaHUU BAaXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U NPAKTHUECKON JEATEIHHOCTH YEIOBEKa, OOIIMX HAyYHBIX
IPUHLININIAX XMMHUYECKOTO MPOU3BOJICTBA; CPOPMUPOBAHHOCTh YMEHUI: BBISBISATH
XapaKTEpHbIC PU3HAKK ITOHATUM, YCTAHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME NOHATHSA NPU ONMCAHWM HEOPraHWYECKUX BELIECTB M HX
IIPEBPAILECHAN;

c(OpPMUPOBAHHOCTh YMEHHUS HUCMOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JJIs
coctaBieHHuss (OpMyJ BEIIECTB W  YpPaBHEHUH XHMHUYECKHX  PpEaKIuil,
cucremarnyeckyro HomeHkIatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIEIbHBIX
BELIECTB; C(HPOPMHUPOBAHHOCTb YMEHHsI OIpPENEIsATh BAJICHTHOCTb U CTEIECHb
OKHCIICHHSI XUMWYECKUX DJJIEMEHTOB B COCOUHEHHMSX, BUJ XUMHUYECKOM CBS3H
(KOBaJieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOJAHAs), THUIl KPHUCTAIIMYECKOU
pPEMIETKM KOHKPETHOTO BEIIECTBA; C(HOPMUPOBAHHOCTL YMEHUS OOBICHATH
3aBUCHUMOCTb CBOWCTB BEIIECTB OT BUJA XHUMHUYECKOM CBA3M U THUIIA
KPUCTAJUIMYECKOW PEmETKH, OOMEHHBIH W JOHOPHO-AKUENTOPHBIA MEXaHU3MBbI
oOpa3oBaHus KOBAJICHTHOMN CBsI3H; c(OpMHPOBAHHOCTh YMEHUU:
KJIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HMX COCTaBy, XHMHUYECKHUE
pEakUMy IO Pa3au4HbIM IMPU3HAKAM (YHCIy M COCTAaBY PEarupyrolluX BeEIECTB,
TEIJIOBOMY 3(PQEKTy peakiMi, W3MEHEHHIO CTEMEHEW OKHCIEHUS 3JIEMEHTOB,
0o0OpaTUMOCTH, YYacTHIO KaTalu3aTopa WU JIPyrue); CaMOCTOSITENIbHO BBIOMPATh
OCHOBAHUS M KPUTEPHUH ISl KIaccU(PUKAIMKM U3ydaeMbIX BEIIECTB U XUMUYECKUX
peaxiuii; cChOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI IEPUOINYECKOTO 3aKOHA
. WN. MenaeneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIOLIYIO,
OOBSCHUTEIBHYI0O M TPOTHOCTHYECKYIO (DYHKIMH; CPOPMUPOBAHHOCTh YMEHUI:
XapakTepU30BaTh DJIEKTPOHHOE CTPOEHUE aTOMOB U HIOHOB XUMHUUYECKUX JJIIEMEHTOB
[IEPBOr0O—4YETBEPTOrO NEPUOIOB
Ilepuonnueckoin  cucrembl .M.  MengeneeBa,  UCHONB3yS  IOHATHUSA

«IHEPreTUYECKHE YPOBHM», «IHEPreTHUCCKUE IMOTYPOBHHM», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXIEHHOE JHEPreTHUECKHE COCTOSHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB U HUX
coeaMHeHun no nepuoaam u rpynnam [lepuonnueckou cucremsl 1. 1. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS X 3JIEKTPOHHBIX
00os04ek; chOPMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIUE



XUMHAYECKHME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE T'€HETUYECKOW CBS3M MEXKJYy HEOPIaHMYECKHMH BEIIECTBAMHU C
MOMOILBIO YpaBHEHUI COOTBETCTBYIOLLIUX XUMHUYECKUX peaKkLuii;
c(OpMUPOBAHHOCTHh YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPECTBOM COCTABIICHHUS DJIEKTPOHHOTO OanaHca
ITUX PEaKUWid; peakuuid HOHHOIO OOMEHa NYTEM COCTAaBJIEHUS HMX MOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  yPAaBHEHMM;  peakuuyd  THAPOJIM3a;  PEaKLUU
KOMILJIEKCO0Opa3oBanus (Ha MpuMepe ruAPOKCOKOMILIEKCOB IUHKA U aJIFOMUHUS);
c(hOpMHUPOBAHHOCTH YMEHUS OOBIACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX
peakuuii ¢ y4€TOM HMX DHEPreTUYECKHUX XapaKTEPUCTUK, XapaKTep W3MEHEHHS
CKOPOCTU XUMHUYECKON Peaklui B 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB, a TakKe
XapakTep CMEIICHUS XUMHUYECKOTO PAaBHOBECUS II0J BJIUSHHUEM BHEIIHHUX
Bo3aeiictBuit  (mpuHmmn  Jle  Hlatense);  chOpMUPOBAHHOCTH  YMEHUS
XapaKTEepPU30BaTh XWMHUYECKHE PEAKIHMH, JIEKAIIME B OCHOBE MPOMBIILIEHHOTO
MOJyYEHUS] CEPHOM KUCIIOThI, aMMHUaKa, OOIIME HayYHbIe MPUHIMUIBI XUMUYECKUX
IPOU3BOJCTB; 1I€JIECOO0PAa3HOCTh NPUMEHEHUST HEOPraHWYECKUX BEIIECTB B
IMPOMBIIUICHHOCTA M B OBITY C TOYKM 3pPEHUS COOTHOLIEHUS PHUCK-TI0JIb3a;
c(OpPMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJAX HAYYHOrO IMO3HAHMS
SBJIEHUN TpUpOJbl — HAOIIOJEHHE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIEPUMEHT
(peanbHBII M MBICICHHBIN), HCHOJB3YEMBIX B E€CTECTBEHHBIX HayKaX, YMEHMs
MPUMEHSATH 3TH 3HAHMS MPU SKCIEPUMEHTAIIBHOM HMCCJIEIOBAHUU BEUIECTB M IS
OOBSCHEHHUSI XUMUYECKHUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUECKOU
JIESITEIBHOCTH YEJIOBEKAa U B TMOBCEIHEBHOM KM3HU; C(HOPMUPOBAHHOCTh YMEHUS
BBISIBJIATh B3aWMOCBSI3b XMMHUYECKHX 3HAHUU C MOHATHUSMHM M IPEACTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi 00Jee OCO3HAHHOIO MOHUMAaHUS
MaTepHalIbHOIO €IMHCTBA MUPA; CPOPMUPOBAHHOCTh YMEHHUSI IPOBOAUTH PACUETHI:
C MCIOJIb30BaHUEM
MOHATUH «MaccoBas JOJsl BEUIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BEIECTBA WM 00bEMa ra3za Mo M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB; TEIIOBOro 3ddexra
peaklyy; 3HA4YE€HHUsI BOJOPOAHOrO IMOKa3aTesis PacTBOPOB KHUCIOT U IIEJIOYeH ¢
M3BECTHON CTEMEHBIO AUCCOLMAIIUM; MacChl (00BEMa, KOJIMYECTBA BEIIECTBA)
IIPOJYKTa PEAKLUHU, €CIIM OJAHO W3 HCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOpA C
onpeIeIEHHOW MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJa IPOAYKTa peaKuu; 00bEMHBIX OTHOIICHH ra3oB.;
c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MpOBEACHUE  peakiuii  HWOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTAHMUYECKHUX BEILECTB, ONPEEICHHUE
Cpellbl PpacTBOPOB BEHIECTB C MOMOUIbIO WHIMKATOPOB, H3YyUYECHHUE BIIUSHUS



pa3MyHBIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOM  pEaklMH, pelieHue
OKCIIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Meramibey u  «Hemeramib») c
coOJI0IeHHEM TpaBmil 0€30IacHOr0 OOpaIleHHs C BEIIeCTBaMHU U J1a00paTOPHBIM
o0opynoBaHueM, (POpMyIHPOBATH LIETb UCCIEIOBAHMUS, TPEICTABIATH B Pa3IMUHOM
dbopMe  pe3ynbTaThl  AKCIEPUMEHTAa, aHAJU3UpPOBAaTh M OIEHUBATH  UX
JIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHUH: COOJIIOAATH TIPABUIIA TIOJIBE30BAHMS XUMUIECKOM
nocy0oil W 1abopaTOpHbIM 000pYyJIOBaHHWEM, OOpallleHUs C BEUIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSMU IO BBIMOJHEHUIO J1a0OPaTOPHBIX XHUMHYECKUX
OMBITOB, JKOJOTUYECKH 1€JIeCO00pa3HOTO MOBEACHUS B OBITY W TPYAOBOMU
JEATEIIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOUIEH MPUPOIHON
cpeabl WU JIOCTMIKEHHUS €€ YCTOMYMBOTO pPa3BUTUA, OCO3HABATh OIMACHOCTH
TOKCUYECKOI0 JICMCTBUSL HA KWUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, TMOHUMAas cMbicn mokazarens [IJIK; cdhopmMupoBaHHOCTH YMEHUM:
OCYUIECTBJIATH IEJICHANPABICHHBIN MOUCK XUMUUYECKOU HH(OPMAITUU B PA3TUUHBIX
UCTOYHMUKAX (HAay4Hass W y4eOHO-Hay4dHas JHUTEpaTypa, CpPEACTBA MacCOBOM
uHpopmaruu, VMHTEpHET W Jpyrue), KPUTUUECKU AHAIU3UPOBATH XUMHUUYECKYIO
uHpopmaruio, TmepepadbaThiBaTh €€ U UCMHOJb30BaTb B COOTBETCTBUH C
MOCTABJICHHON y4eOHOM 3aaueil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBo 4yacoB JJIeKTPOHHbIE
Ne HanmenoBaHue pa3jiesioB U TeM (wnpposrie)
oOpa3oBaTe/ibHbIE
n/n NMPOrpamMmbl Beero Konrpoabnbie | IlpakTuyeckue
padoThI padoThI pecypee!
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamert opranuueckoit xumun. Teopus
1.1 CTPOCHUSI OPTAaHUYECKUX coeArnHeHu A. M. 8 Brbmmorexa LIOK
https://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nen 2. YraeBonopoast
[IpenenbHbIe yriIeBOAOPOALI — AJKAHBI, bubnnoreka [JOK
2.1 [UKJIOAIKAHEI 5 https://m.edsoo.ru/d69df650
HenpenenbHbie yrieBogOpOIbl: aJKEHBI, bubnuorexa [JOK
2.2 aIKaguEeHBI, aJIKUHBI 14 1 https://m.edsoo.ru/d69df650
bu6mmorexa [IOK
2.3 ApomaTtuyeckue yrieBoaopoabl (apeHbl) 8 https://m.eds00.ru/d69df650
IIpupoaHBIE HICTOYHUKH YIIJIEBOJIOPOJIOB U UX bubnnorexka [JOK
2.4 nepepaboTka 4 https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 ["asoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 1

https://m.edso0.ru/d69df650
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Uroro no pazgeny

35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

31 C o 1 bubmuorexa [JOK
' [THPTBL FOCHOT https://m.eds00.ru/d69df650
KapOoHHITbHBIE COCTMHEHHUS: AJTbJICTUIBI 1
3.2 keToHbl. KapboHoBbie KMCITOTHI. CII0KHBIE 21 But6morexa [HOK
bupsr. JKuphi https://m.eds00.ru/d69df650
33 bubmuoreka [{OK
' Yrresonp: 9 https://m.eds00.ru/d69df650
Hroro no paszneny 41
Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH
bubmmoteka IIOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 hitps://m.eds00.ru/d69df650
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
but6mmoreka [IOK
5.1 BricokoMoneKynsipHbIE COSIMHEHHS 6 https://m.eds00.ru/d69df650
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (nndposbie)
Ne i/ o0pazoBaTelibHbIE
NPOrpamMmbl Kontpoububie | IlpakTunyeckue
Bcero pecypcesl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepuoanueckas cucTeMa XUMHUYECKAX 9 Bubmorexa IIOK
snementos JI. M. Menneneesa https://m.edsoo.ru/2dd57f24
Crtpoenue BeniectBa. MHOrooopasue bubnmnorexa [JOK
1.2 BELIECTB 11 1 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
1.3 XMMUYECKHUC DAk 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nes 2. Heopranmueckasi XuMust
bubnunorexa LIOK
2.1 Hemeranm 31 1 3 https://m.edso0.ru/2dd57f24
but6mmorekxa [IOK
2.2 MeTamst 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny o4

Pa3zgen 3. XumMus v :Ku3HbL
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Mertoanl MO3HAaHUSI B XUMUU. XUMUSI U

bubnunorexa LIOK

31 KU3Hb 9 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos

Ne aTa DJIeKTpoHHbIe Hu(pOBbIE
Tema ypoka A P ugp

m/n Beero Kontposbubie | IIpakTuyeckue | usydyeHusi  oO6pa3oBaTesbHbIe PeCypchbl

padoThI padoThI
ITpenmer u 3Ha4eHNE
OPraHU4YeCKON XUMHH,
1 IPEICTaBICHUE O 1 bubnuorexa TIOK
https://m.eds00.ru/3686e6f5

MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU N
DIEKTPOHHOE CTPOEHUE aToMa
yriaeponaa (OCHOBHOE 1

2 BO30YKIEHHOE COCTOSHH). 1 Bubmmorexa [IOK
BaJleHTHEIE BO3MOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriepoja
XHUMHUUYECKas CBA3b B
OpPraHUYECKUX COCTUHEHUSIX.

3 Mexanu3mbl 00pa3zoBaHUs 1 bubmorexa [IOK
KOBAJICHTHOM CBA3H, CIOCOOBI https://m.eds00.ru/8d39f5c8
pa3pbiBa CBs3e
Teopus cTpoeHHs OpraHMYECKUX

4 COCTHHEHHIT A. 1 bu6mmorexa [{OK

https://m.eds00.ru/9e595ch8
M. bytneposa
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Bunsl nzomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAS.

bu6mmoreka [JOK

5
OneKTpOHHbIE dPEKTH B https://m.eds00.ru/b0e61661
MOJIEKYJIaX OPTaHUUYECKUX
COCIMHEHUN
[Ipencrasnenue o
KJIaccu(puKaum u

6 cHCTEMAaTHYecKast bubnnoreka 1IOK
nomenknarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpTraHU4YCCKUX BCIICCTB
Knaccudukamus peaxiuii B bu6mmorexa [IOK

! OPTraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
Cucremarusanus 1 00001eHne bu6mmorexa [IOK

8 3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTHYECKHUH Psi,
obmas popmyna,

9 HOMEHKJIaTypa U H30MepHus, Bubmmoreka [JOK
SJICKTPOHHOC U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10 Du3nveCcKrue U XUMUYECKHUE bu6mmorexa [{OK

CBOMCTBA aJIKAaHOB

https://m.edsoo0.ru/3137711c



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c

11

HaxoxneHue ankaHoB B
npupoe. CriocoOb! momyyeHus
U IIPUMEHEHUE aJIKaHOB

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5b

12

[uknoankansr: o0Ias
bopmMyia, HOMEHKIATypa U
U30MEpHUsI, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI TIOTYYEHHSI
IIPUMEHEHUE

bubmuoreka [JOK
https://m.edso00.ru/156730d2

13

Pemenune pacu€tHbIX 3a1a4 Ha

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

oTpezieNieHue MOJIEKYIIPHOM
(bopMyJITBI OPraHUYECKOTO
BEIIECTBA [0 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero cocras. CucteMaTHh3aIys
1 0000IIeHHE 3HAHU 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MouiekyJ. CTpyKTypHast 1
LUCTpPaHC-U30MepHs ATKEHOB

bu6mmorekxa [OK
https://m.edsoo.ru/273b0ale

15

Du3nyYeCKne 1 XUMUYECKHE
CBOMCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBA

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd
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CniocoOsl noy4eHus u

bu6mmoreka [JOK

16 MIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padora Ne 1 mo

17 teme "[lonyuenue sTuaeHa u bubuorexa TIOK
H3ydEHHE ero CBOHCTB" https://m.edso0o.ru/0941eed8
Pemenne pac4y€THbIX 3a1a4 HA

18 ONpeAeICHUE MOJIEKYJIIPHOU Bu6miorexa IIOK
topmyItbr OpraHuuecKoro https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaueHbl: CONpsHKEHHBIE,

M30JMPOBAHHbIE,
19 KYMYJIMPOBaHHBIEC. Brbmmotexa LIOK
https://m.eds00.ru/04298c0a
Oco6eHHOCTH JIEKTPOHHOTO
CTpOECHUS
XHUMHYECKHE CBOMCTBA bu6mmoreka [JOK

20 CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
CnocoOsI ToTydeHus 1 bubmuorexa [JOK

21 [IPUMEHEHUE aJIKaJUEHOB https://m.eds00.ru/1aa81660
AJIKMHBL: TOMOJIOTUUECKUH PsiI,
obmas popmyina,

29 HOMEHKJIATypa, dDJIIEKTPOHHOE U bubmmorexa [OK
IPOCTPAHCTBEHHOE CTPOCHHE https://m.edso0.ru/68b6cc4c
MOJIEKYI, (hU3HUeCKHe CBONCTBA

. bubnuorexa [JOK

23 XUMHYECKUE CBONCTBA aJIKMHOB

https://m.edso00.ru/23493a93
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KauecTBeHnble pE€aKku Ha

bu6mmoreka [JOK

24 TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOsbI MoTy4eHus u bubnmoreka [JOK

25 MIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPAaBHEHUIO XUMHUYECKON brbmorexa [IOK

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

peakuuu
Cucremaruzanus u 00001eHne

21 3HaHUI 10 TEME
ApEeHbI: TOMOJIOTUYECKUN Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa. DIEKTPOHHOE U Bubmiorexa [IOK

28 HPOCTPAHCTBEHHOC CTPOCHUE https://m.edso0.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIyoJa,
ux (pusmveckrie CBONCTBA
XUMHYeCKHe CBOMCTBA apEHOB: bubnnorexa [JOK

29 PEAKIIUH 3aMEICHUS https://m.edsoo.ru/ad4alae4
XHWMHYECKUE CBOMCTBA aPEHOB:

30 PeaKIiu PUCOETNHEHNS, Brbmotexa LIOK
OKHCIICHHE TOMOIIOTOB GEH301a https://m.edsoo.ru/a44alae4

31 Oco0eHHOCTH XUMHYECKHUX bubnmoreka [JOK

CBOMCTB CTUpPOJIA

https://m.edsoo.ru/d5018a54
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32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEILECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
HpUMEHEHHE apCHOB

bubmuoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBA3L MCKOY
Pa3IMYHbIMH KJIaCCaMHU
YTIJIEBOAOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHX PEaKIIUH.
Cucremaru3anus 1 00001IeHne
3HAHUH 110 TEME

36

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37

KameHHbI# yrosib ¥ IpoyKThI
ero nepepaboTKH

bu6mmoreka [JOK
https://m.edso00.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenune
IPOAYKTOB NEpepadoTKu HEPTH

bubmuorexa [JOK
https://m.edso0.ru/21f9de78

39

I'eHeTHuecKas CBSI3b MEKIY
pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB
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40

l"anorenonpounsBoHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; peaKLUH 3aMELICHUs
rajoresa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue 1Ie0uei Ha
raJOreHIIPOU3BOIHBIC.
BsaumoneiictBue
JIUTAIOTCHAJIKAaHOB C MarHHEM U
LUHKOM

42

Cucremarusanusg U 00001IeHne
3HaHUH 10 pa3zeny
"YraeBogoposr"

bubmuoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonrponbHas pabora no reme
"Vrnesonopoast"

bu6mmoreka [JOK
https://m.edso00.ru/95c9e298

44

IIpenenbHbIe OTHOATOMHBIE
CIIUPTBL: TOMOJIOTHUECKUH I,
obmas popmyia, cTpoeHne
MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa,
KJlaccuukanus, Gpu3nyecKkue
CBONCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

45

XMUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edsoo.ru/26ee34fe
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CriocoObI nostyueHust u

46 NPUMEHCHHE OTHOATOMHBIX BHGJ_IHOTeKa HOK
CIHUPTOB https://m.eds00.ru/484100000000000
[Ipocteie 2pupsi: bubnmoreka [JOK

o HOMEHKJIaTypa U U30Mepus, https://m.edsoo.ru/c2c788b2
0CO0EHHOCTH (PU3MUECKUX U
XAMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STHJICHTJINKOJIb U TJIMIEPHUH, UX Bubmiorexa [IOK
(busmieckue u xumiIeckue https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI nostyueHust u

49 NPUMEHEHHE MHOTOATOMHBIX BH6J?H0TCK3 HOK
CIIHPTOB https://m.edsoo.ru/d12e567d
@DeHOII: CTPOEHUE MOJIEKYJIBI,

50 (u3nyeckue CBOICTRA. BH6J.TH0TeKa LHOK
TokenuHOCTH Benona https://m.edso00.ru/2ce726f8

. bubmuorexa [JOK
51 Xumirdeckue CBoHcTBa dpeHona https://m.edsoo.ru/037ca5f9
- CriocoOsbI oy4eHus u bubnmoreka [JOK

IMPUMCHCHUC (1)CHOJ13.

https://m.edsoo.ru/c77ddf4c
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[TpakTrueckas padota Ne 2.
Pemenue sxcriepuMeHTaIbHBIX

bu6mmoreka [JOK

53 n
3a1a4 110 Teme "CIUpTEl ¥ https://m.edsoo.ru/fd0ced09
dbenonsr"

CucremaTtu3zanus u 0000IIeHHIE bubnmoreka [JOK

o4 3HaHUU 110 TEME https://m.eds00.ru/1810ch9b
AJBJIETU/IBI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE

55 KapOOHHUJILHOM TPYIIIIbI; Bu6muorexa LIOK
TOMOJIOTHYECKHE Psi/ibl, 00IIast https://m.edsoo.ru/b139beaa
dopmyia, uzoMepus u
HOMEHKJIaTypa
AJBJIETU/IBI U KETOHBI:

56 ¢du3nvecKkre CBONCTBA; PEaKIIUU bubnuorexa LIOK
HpHCOETHHEHHS https://m.edso0.ru/c887425c
Peakiinu okucieHus u

57 KaueCTBEHHBIC PEaKIIUK Bubnmorexa IIOK
AlIBICTUIOB U KETOHOB https://m.edsoo.ru/a393baad
Croco0sbI ToTydeHUS bubmuorexa [JOK

58 albIAETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIC MTPE/ICIIbHBIC

- KapOOHOBBIC KUCIIOTHI, BuGmorexa [IOK

0COOEHHOCTH CTPOEHHS UX
MOJEKYII

https://m.edsoo.ru/fec0b113
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W3omepust 1 HOMEHKIAaTypa

60 KapOOHOBBIX KHUCIIOT, X bubmorexa TIOK
busMueckue cBoiicTBa https://m.eds00.ru/700cc87b
XHUMHYECKUE CBOMCTBA

61 IpeIeNbHBIX 0JHOOCHOBHBIX bubuorexa TIOK
KapGOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0OeHHOCTH CBOMCTB

6 MYpaBbHHOIN KHCIIOTHI. BuGanorexa LIOK
Mmuoroo6pasue kapOOHOBEIX https://m.edsoo.ru/bb31be71
KUCJIOT
Oco0eHHOCTH CBOICTB:

HenpeaeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,

63 JTMKapOOHOBBIX, bubmmorexa [IOK
IMAPOKCHKAPOOHOBBIX KHCIOT. https://m.eds00.ru/83a08773
[TpencraBuTenyu BHICIINX
KapOOHOBBIX KUCIIOT
ITonsiTHE O MPON3BOIHBIX bubnnoreka [JOK

64 KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CrniocoOslI nosydeHus u

65 pUMEHEHHE KapOOHOBBIX butmorexa LHOK

KHUCJIOT

https://m.edsoo.ru/7c065c9d
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Crnoxwnble 3¢upsl:
TOMOJIOTHYECKHIA psijI, oO1ast

bu6mmoreka [JOK

66
dopmyia, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
DOHU3NYECKUe U XUMUYECKHUE bub6mmoreka [JOK

67 cBo#cTBa 3(HUpPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aga4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peaKIru, Ha OIpe/eIeHUE
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHUYECKOT0 BEIIeCTBa
ITpaxTuueckas padota Ne 3.

69 Pemienne skcnepruMeHTaIbHBIX Bu6nuoreka [JOK
3aza4 1o Teme "KapboHosbie https://m.eds00.ru/486671fb
KucnoThl. CiioxxHbIe Y3QUph"
Kupsl: ctpoenue, pusndeckue

70 U XUMHUYECKHUE CBOMCTBA brbmorexa LIOK

https://m.edso00.ru/al9c5b98

(ruaponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

- COJIEpXKAIINX OCTATKH Bu6morexa IIOK
HENPENEIBbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCH0T. JKUpsl B IpUpOJIe

bubmuorexa [JOK
72 MpIa Kak COJTH BBICIITAX

https://m.eds00.ru/3c566565
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KapOOHOBBIX KHUCIIOT, UX
Morolee nercrtaue. [lousatue o
CHHTETHYECKHX MOFOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIIJIEBOAOPOIOB U

bu6mmoreka [IOK

73
KHCJIOpoACOACpKalINX https://m.edsoo.ru/56790c96
OpPraHUYEeCKUX BEIIECTB
Pacuérel no ypaBHEeHUsIM

74 XAMHYECKHUX PEaKUi
Cucremaruzanus U 00001IeHne bu6mmoreka [JOK

& 3HAHUU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

26 YTJIEBOJIOB M KJIacCU(UKAITUS Bu6auorexa [JOK
YIJIEBOJIOB (MOHO-, JIH- U https://m.edsoo.ru/7a9693al
HoJIMcaxapuabl)
Monocaxapusl: puznyecKue

77 CBOMCTBA M HAXOXKIEHUE B brbmorexa LIOK
npHposie https://m.edsoo.ru/b4bdda2d
[IpuMeHeHue K036l €€

78 3HAYCHME B bubmuorexa [JOK

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

JKU3HEACITEIIbHOCTU OpraHu3ma
Hucaxapunbl: caxaposa,
MajIbTO3a U JIAKTO3a.

79 bubnmoreka [JOK

Haxoxnenue B mpupone u
MIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7

HOJ'II/IC&XEIpI/II[BIZ CTPOCHUC

bu6mmoreka [JOK

80 MaKpOMOJIEKYJI, (GPU3UIECKUEC U https://m.edso00.ru/72a04508
XUMUYECKHE CBOWCTBA,
MIPUMEHEHHUE
[TonsTre 006 HCKYCCTBEHHBIX bubmmorexa [IOK

81 BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 337124 HA

- ompeeeHue 01 BbIX0aa Bu6morexa IIOK
HIPOAYKTa peakuu OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYCCKH BO3MOKHOTO
Cucrtemaru3zanusi 1 0000IICHUE bubmuorexa [JOK

83 3HaHUH 10 pa3zeny https://m.eds00.ru/08d4364c
KonTponbHas pabota mo Teme

84 "KHCITOpOICOiepKaIHe bubnunoreka [JOK
OpraHHYecKHe CoeTuHeHHs" https://m.edso00.ru/42c6678e
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYI, 001Iast

85 (bopmysa, M30MepHs, bu6mmorekxa [IOK

https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBA

86 XUMHUYECKUE CBONCTBA bubmuoreka [JOK

aJ'II/I(I)aTI/ILICCKI/IX AMHWHOB

https://m.edsoo.ru/lbc5cf80
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AHUJIMH: CTPOEHNE aHWIINHA,

87 0COOEHHOCTH XUMHYECKHX bu6morexa IIOK
CBONCTE AHWIMHAA https://m.edsoo.ru/39cd21f1
CriocoObI nostyueHust u

88 NpUMEHEHHE a(paTHUSCKUX bu6morexa IIOK
AMIHOR https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa bubnuoreka [IOK

89 U u3oMepus, GU3nIecKre https://m.edso00.ru/d1773e80
cBorictBa. OTIEeIbHBIE
MPEICTABUTENN 0-aMUHOKHUCIIOT
XUMUYECKUE CBOWCTBA
aMHHOKHUCIIOT, UX

90 OHOIOTHYECKOe 3HAUCHHE bu6muorexa [IOK
AMUHOKHCIOT. CHHTES U https://m.edsoo.ru/77df705a
TUAPOJIN3 MENTHI0B
benku kak npupoaHsie bub6nuorexa [IOK

ol MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.eds00.ru/429e9899

5 . bubnmoreka [JOK

9 XuMHECKHe CBOHCTBA GenkoB https://m.eds00.ru/6237306d
A3zoTcoaepikaiue
TETEPOLMKINYECKUE

93 coenuHeHus. HykienHoBsle bubmmorexa [IOK

KUCIIOTBL: COCTaB, CTPOCHUE U
Ouonoruyeckas poib

https://m.edsoo.ru/521d1431
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[IpaxTuueckas padora Ne 4.
Pewenne skciepuMeHTAIBHBIX

94 3aJ1a4 110 TEME BI/IGHI/IOTeKa L[OK
" A30TCOZEpIKALLIE https://m.edsoo.ru/8e3c02d1
OpraHuYecKue coeuHeHus"
[IpakTuueckas padora Ne 5.
Peuienne skcnepruMeHTaIbHBIX Bu6miorexa [OK

% 3a/1a4 110 Teme "Pacriosnapanue https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUM"
KonTponbhas pabota no Teme

96 "A30TCOIEpKaLIUe EH@.I/I;IOTega HO/K Lbe7
OpraHHYecKHe COSNHEHHS" ttps://m.edsoo.ru/ce561bc

97 OCHOBHBIE TTOHITHSI XUMHH bubnuoteka [JOK
BBICOKOMOJIEKYJIIPHBIX https://m.edsoo.ru/7aa63ebd
COEIMHEHNN U METOJBI NX
CHHTE3a —II0JINMEPHU3AITUs U
MTOJIMKOH ICHCAITUS
IInactmaccel. Y tunuzanus u bubmuorexa [JOK

98 nepepadoTKa IIacTHKa https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CHHTETHUYECKHE KaydyKH. brbmiorera [IOK

https://m.edso00.ru/246103ec

Pe3una
BosnokHa: HaTypasbHBIE,

100 HNCKYCCTBCHHBIC, Bubmmoreka HOK

CHHTCTHYCCKHUC. HOJII/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

https://m.edsoo.ru/5963a601



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

[TpakTuueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX Bu6miorexa IIOK
101 3a1a4 110 Teme "PacriosHaBanue 1 1 https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH"
O060011eHNEe U CUCTeMAaTU3aIH
102 HN3YUCHHOI'O MaTcpHrajia 1o TeMC Bubauoreka ]_[OK
"BrIcOKOMOIIEKyIAPHbIE 1 https://m.eds00.ru/6a22b1e8
coeuHeHus"
OBHLIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME 102 3 6
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uugposbie
w/n Tema ypoxa Beero Konrpoabnbie | IlpakTuyeckue u3yueHus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchbl
Atom. CocTaB aTOMHBIX SIIED. bubmmnoreka [HOK
1 Xumudeckuit aneMent. M30Tormbl 1 https://m.edso00.ru/59c112ee
CtpoeHue JIeKTPOHHBIX 000JI09eK bubnuotexa [JOK
2 aTOMOB, KBaHTOBBIE UMCIIa 1 https://m.edsoo.ru/b4d9fffa
Knaccudukanmst xumMuaeckux bubnuoteka [JOK
3 IIEMEHTOB (s-, p-, d-, f-amemenTsI) 1 https://m.eds00.ru/61294af9
4 Pacnpenenenue 351eKTPOHOB 110 L bubmuorexa [IOK

aTOMHBIM OpOUTAIAM

https://m.edsoo.ru/f5f750fe
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DNeKTpOHHBIE KOH(UTYpaIIK aTOMOB

5 5J€MEHTOB B OCHOBHOM H Bubmmorexa LIOK
BO3GYIK/IEHHOM COCTOSHHH https://m.edso0.ru/8149e846
DNEeKTPOHHBIE KOH(UTYpAIIH HOHOB. bubnuorexa [JOK

6 DIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepunonnueckuii 3aKoH 1
[Tepuonuueckas cucTeMa XMMHYECKUX

7 snemenTtoB JI. . MeHpeneeBa, cBs3b C bubmmorexa [IOK
COBPEMEHHOI TeOpHeii CTPOEHHS https://m.eds00.ru/16957c01
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB

o XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX Bu6mmotexa [IOK
HMH IPOCTBIX M CIIOJKHBIX BEIIECTE 110 https://m.edsoo.ru/f8468927
rpynmnaM u nepuojam
CucreMaru3anus 1 0000IIeHNe 3HAHUIT bu6nmorexa LIOK

9 10 TeMe https://m.edsoo.ru/8fad2942
Bunsl xumuueckoii cBs3u. MexaHu3Mbl

10 00pa30BaHUs KOBAJICHTHOM CBA3H. Bu6imoreka [JOK
BogopoHas cBs3b. https://m.edso00.ru/5a8072af
Me:xMOoTNeKyIsIpHbIe B3aUMOICHCTBHS
BasieHTHOCTE M BaJIEHTHEIE

1 BO3MOXXHOCTH aTOMOB. CBSI3b Bu6mmoreka [JOK

3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X
TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/3d2ca093
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HpC,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX

bubnmoreka [IOK

12 COCJIMHEHMSIX: COCTAaB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI Bu6uoreka LJOK

13 KPUCTAITMYECKUX PEIIETOK H CBOHCTBA https://m.eds00.ru/e167635b
BEILIECTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 I[IpencraBieHne 0 KOJUIOUIHBIX bubnmoreka IOK
PacTBOPax https://m.edsoo.ru/da2c70e4
VicTuHHBIE PacTBOPHI: HACHIIIICHHBIE U

15 HEHACHIIICHHBIE, PACTBOPUMOCT. Brbmorexa LIOK

https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
CniocoObI BeIpayKEHUST KOHIICHTPAIIUT bubnmnorexa [JOK

16 pacTBOpoB https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ uCnosb30BaHUEM

17 MOHATUH ""MaccoBas 10JIs Bu6nuorexa [IOK
pacTBOpEHHOTO BelecTa", "MosipHas https://m.edsoo.ru/785e0ab4
KOHIIeHTpanus"

Knaccudukanust 1 HOMeHKIIaTypa bubnuotexa [JOK
18 HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CuctemaTtu3zanusi 1 0000IICHUE 3HAHUIA bubmuoreka [{OK

10 TEMEC

https://m.edsoo.ru/8d2c6a3a
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20

KonTtponbHas pabora mo temam
"Ctpoenue aroma. [lepuonuueckuii
3akoH U [lepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Menneneesa", "CrpoeHue BeliecTna.
MHuoroo6pa3ue BermiecTs"

bubnunorexa LIOK
https://m.edsoo.ru/70a60aa4

21

Knaccudukanus XuMU9ecKux peakiui
B HEOPraHUYECKOW U OpPraHU4eCKON
XUMHH. 3aKOH COXPAHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
IIPEBPALLECHHS SHEPTUU TIPH
XUMUYECKHUX PEAKLUAX

bubnunoreka LIOK
https://m.edso0.ru/6335cdd2

22

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. TepmoxumMudeckue
ypaBHEHUS

bubmmoteka IIOK
https://m.edsoo.ru/d1db86da

23

Brruucnenus no ypaBHEHUSAM
XUMUYECKHUX PEAKLIUN U
TEPMOXHMHUYECKUM YPAaBHEHUAM

bubmmoteka IIOK
https://m.edso00.ru/87b13954

24

CKopoCTh XUMHUYECKOM peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Kartanu3 u karanuzaTopsl

25

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

26

[IpakTuueckas padora Ne 1 o reme
"Bnusinue pa3nnyHbIX GaKTOpOB HA

but6mmorekxa [IOK
https://m.edsoo.ru/1facaldl

CKOpPOCTh XUMUYECKOU peakiuu"
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OO6partuMbie 1 HEOOpPATUMBIE PEAKLINH.

bubnunorexa LIOK

21 XUMHUYECKOE PABHOBECHE https://m.edso0.ru/30952f9b
[TpaxTuueckas padota Ne 2 o Teme

28 "BinsHue pa3auMdHbIX (aKTOpOB Ha Bubmmorexa LIOK
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS" https://m.eds00.ru/3bf34e17
DIEKTPOTUTHYECKAS TUCCOIHALINS.

29 CHJIBHEIE U CIIA0bIE IIEKTPOIIUTHL. Bubmmorexa LIOK
Crrerietb QHCCoLaLin https://m.edsoo.ru/5f766bdf
HNonnoe npounssenenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. BogopoaubIit Bub6smorexa [IOK
nokasarens (pH) pactsopa https://m.edso00.ru/3966ca89
I'maponus coneit. Peakuuu,

31 NPOTEKAIOIINE B PACTBOPAX But6morexa [IOK
IEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[Tpaktuyeckas padora Ne 3 o Teme

32 "XHUMHUYECKUE PeaKIuK B pacTBOpax But6morexa [IOK
7EKTPOTHTOR" https://m.edsoo.ru/2e3daeb0
OKHCTUTENbHO-BOCCTAHOBUTEIHLHBIC

33 peakiun. BaxxHeine OKuCIuTen u Bubmorexa [HOK
ROCCTANOBATETH https://m.eds00.ru/56226060
MeTo/1 3EKTPOHHOTO bubnuotexa [JOK

34 (27IeKTOHHOMOHHOT0) OajaHca https://m.edso00.ru/fb691387
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuotexa [JOK

35 BEIL[ECTB https://m.eds00.ru/93fb97d2

bubmuoreka [IOK

36 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB 1

https://m.edsoo.ru/5a859d16
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Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

bubnunorexa LIOK

https://m.edsoo.ru/5afa265d

Cucremarusanus U 0000IEHUE 3HAHUN

bubnunorexa LIOK

38 o Teme "XuMHuueckue peakiuu' https://m.edsoo.ru/c161eb85
KonTponbhas pabota nmo Teme bubmmoreka [JOK

39 "XUMHUYECKHE peaKinu" https://m.edso0.ru/a8a0a930
[TonoxeHrne HeMETaJJIOB B
[Tepuomuyieckoit cucTeMe XUMUYECKUX

40 anementoB J[. . Menneneesa u But6morexa LHOK
0COOEHHOCTH CTPOEHHSI UX aTOMOB. https://m.edsoo.ru/8ca2dcad
dusnueckue cBONCTBa HEMETAIIJIOB
ANTOTpOIUST HEMETAJUIOB (Ha TIpUMepe

41 KHCIIOpO/Ia, cepbl, hochopa u Bubsmorexa [IOK
yriepona) https://m.edsoo.ru/ef92c91c
Bonopon: nonydenue, puznueckue u bubmuoreka [IOK

42 XHMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
["ajoreHsl: HaX0X/ICHHE B IPUPOJIE,

43 CrIoco0bl MoMydeHus1, GU3NUECKUE U Bub6morexa [HOK
XHMIYeCKIe CRONCTRA https://m.edso0.ru/4e223795
I"anorenoBonopoasl. Baxxnenume

44 KHCIIOPOICOAEPIKAIIME COETUHEHMUS bub6mmorexa IIOK

TaJIOITCHOB

https://m.edso0.ru/6b3255e6
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JlabopaTopHble U MPOMBIILIICHHBIE
CIOCOOBI OJTyYEHHS TaJOTEHOB.

bub6nmoreka [IOK

45 IIpumenenue rajoreHoB u ux https://m.edso0o.ru/6971aca4
COCIMHEHUN
[TpakTuueckas padora Ne 4. Pemenue
46 SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC BH6HHOTeKa HOK
"anoreHs" https://m.edsoo.ru/8b26fecd
Kucnopon: 1adboparopHbie u
47 IPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHUS, Bu6muorexa [IOK
(1)I/I3I/ILIGCKI/IG U XUMHYECKHUE CBOMCTBA. https://m.edsoolrulcgabc36a
O3o0H. [IpuMeHeHne KUCII0poa U 030HA
bu6nmorexa LIOK
48 Oxenbt 1 nepokeHb! https://m.eds00.ru/5c8816a0
bu6nmorexa LIOK
49 Pemenne 3aa4 pas3sIM4YHbIX TUIIOB httpS//mEdSOOFU/2b6d8b4b
Cepa: HaxOXJIeHUE B PUPOJIE,
50 CrIoco0BI MONyYeHu s, PU3HUECKHE U brbsmorexa LIOK
XUMITIECKHE CBOMCTRA https://m.edsoo.ru/46afae16
bubnunorexa LIOK
51 Ceposoziopon, cynbgubt https://m.eds00.ru/7c875999
Kucnoponcoaep:xaire coeIMHEHUS
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM Bubnmoreka [IOK

KHCJIOTHI

https://m.edso0.ru/8cfa2548
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[IpakTuueckas padora Ne 5. Pemenue

53 9KCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe bubnnorexa LIOK

" N " https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTMHEHUs

A30T: HaX0XJACHUE B IPUPOJIC,
CHocoOBI MOMyYeHUs, PUIUIECKUE U Bub6suorexa IIOK

>4 XHMHUYECKHE CBOKCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIIBI
Kucnoponconepxanime coequHeHUs

55 azora. OCOOEHHOCTH CBOWCTB a30THOM BH6J?HOTCK3 LHOK
KUCIIOTHI https://m.edsoo.ru/e2965afe
[IpuMeHeHue a30Ta U €ro COeAMHEHUN. Bbu6moreka [JOK

56 A3OTHBIE yIOOpCHHS https://m.eds00.ru/129f5059
®ochop: HaxoKAEeHUE B IPUPOJIE,
CHocoOblI OJTyYeHUs!, PU3NYECKUE U Bu6morexa IIOK

57 XUMIYECKHE CBOHCTBA. DOChu bl I https://m.eds00.ru/9a6b43ec
bochun
Oxkcunst pocdopa,

58 dochopconepxamme kucaotsl. Conu bubinorexa LLOK

. https://m.edsoo.ru/c7a2d429

dbocdopHOIi KHCTOTHI
[Ipumenenue dochopa wu ero bubmuoreka [IOK

59 coeaunenuit. @ochopHsie yao0peHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Perenue

60 SKCIICPUMEHTAIBHBIX 33/1a4 [0 TEME brbmorera [IOK

"A30T u pochop 1 ux coenuHeHU"

https://m.edsoo0.ru/8175ac3f
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Yrnepoa: HaXOXACHUE B IPUPOJE,
QIJIOTPONHBIE MOAU(UKALINY;

bub6nmmoreka [IOK

61 q)H3quCKI/Ie N XUMHNYCCKUC CBOfICTBa, https//medsooru/leblgfge
MPUMEHCHUE
Oxkcup yrinepona(Il), oxcun

62 yraepona(IV), yronsHas kucinora u eé Bubmuorexa IIOK
o https://m.edsoo.ru/dba58adf

Nt
bubnunoreka LIOK

63 Pemenue 3a1a4 pa3nu4HbIX TUTIOB hitps://m.eds00.ru/6029b609
Kpemuuii: HaxoJIeHHe B IPUPOJIE,

64 CIIOCOOBI TIOIYYEHUS, PUINUECKUE U bubnmoreka [IOK
XIMA9ECKHE CBOMCTRA https://m.edsoo.ru/143558ab
Oxkcua kpemausi(IV), kpemaueBas bubmuorexka [IOK

65 KHCJIOTa, CUINKATEI https://m.edsoo.ru/3170e7b1
I bu6nmorexa LIOK

66 pHMeHeHIfe KpEMHHA 1 €10 https://m.edso0.ru/393cdac0
coenunenni. CTeks1o, ero nonyueHue, https://m.edso0.ru/5823cefb
BUJIBI CTEKJIA

but6mmorexa [IOK

67 Pemenne 3a1a4 pasiiiHbIX THIIOB https://m.edso00.ru/b624f801
CucremaTtu3zanusi 1 0000IICHUE 3HAHUIA bubmuoreka [{OK

68 no teme "Hemeranmnbr" https://m.edsoo.ru/6e864db5

69 KonTtponbHas pabora o Teme bubmuorexa [JOK

"Hemeramisr"

https://m.edso0.ru/d0484c76
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AHanu3 pe3yJbTaToOB KOHTPOJIBHOM

bu6nmoreka [IOK

70 paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHre METaIIOB B
[Tepuoauueckoil cucteMe XMMUYECKUX

71 351eMeHTOB. OCOOCHHOCTH CTPOCHUS Butymorexa LIOK
SIEKTPOHHBIX 060JI0UEK ATOMOB https://m.eds00.ru/9839c16¢
METaJIJIOB
OO6mue ¢pu3nyecKkrue CBOMCTBA

72 MeTaJuIoB. [IpuMeHeHne MeTajIoB B bubsmorexa LIOK
OBITY ¥ TEXHHKE https://m.edsoo.ru/51dac9d3
CnnaBel MmetamioB. Kopposust Bbu6moteka [JOK

73 METaJUIOB https://m.edsoo.ru/42b872e3

bu6nmorexa LIOK

& Pewenne 3a/1a4 pasiIn4HbIX THIIOB https://m.edsoo.ru/e3de37hb6
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTaiuioB. O6mue cocoObl MOIyYeHHs bubnmoreka [IOK
METATIIOB https://m.edsoo.ru/94eb377a
OO01mas xapakTepuCTHKa METAJIOB

- [Arpynnsi [lepuoanueckoil cuctemsl Bu6miorexa IIOK

XUMHYECKUX 31EMEHTOB. HaTpuit u
Kanuii: mony4deHue, Gusndeckue u

https://m.edsoo.ru/e12c26b3

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMMPOCTHIX BCHICCTB U UX COECIUHEHMI
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OO0m1as xapakTepUCTUKa METAIIOB
IHArpynne! [lepuoauueckoii cuctemsl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u

77 5 bubnunorexa LIOK
KaJIbLUii: oTy4eHue, puzndeckue u https://m.edso0.ru/7c3e49c0
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK

8 YCTPaHEHHUS https://m.edsoo.ru/c74bfae9
AnoMuHUR: Iony4yeHue, pusndeckue u bubnuoreka [IOK

& XUMUYECKHUE CBOWCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

20 TUAPOKCUA aTIOMUHUS, Bubsuorexa IIOK
THAPOKCOKOMILICKCHI a IFOMMHHA, HX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenue 3amayu pa3auvyHBIX TUIIOB
[Tpaktuyeckas padora Ne 7. Pemenue

82 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmorexa LHOK
" " https://m.edsoo.ru/27a4af43

MeTtasnibl TJIaBHBIX TOATPYIII
OO01mas xapakTepuUCTHKa METAJIOB

83 no6ouHbIX noarpymi (b-rpymm) Bu6miorexa [IOK
3JIEMEHTOB
Du3NYECKUE U XUMUYECKUE CBOMCTBA

84 XpOMa M €ro COeMHEHHH, UX bubnmoreka [IOK
NpHMeHeHHe https://m.edso0.ru/9911bef3

85 Baxueiimune coequHeHus Maprasiia. bubnmoreka [JOK
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HepMaHraHaT KaJus, €ro
OKHCJIUTEILHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

dusnyeckue U XUMUYECKHE CBOMCTBA

86 JKeJle3a M ero coequHeHuii. Ilonydenue Bubimorexa LIOK
U IIPUMEHEHHE CIUIABOB JKeye3a https://m.edsoo.ru/1b7f8741
®dusndeckue 1 XUMHYECKHE CBOMCTBA

87 MEJIU U €& COeIMHEHU, X IIPUMEHEHHE bubmmorexa [IOK

https://m.edsoo.ru/2bc0f954

®duU3nYeCcKue U XUMUYECKUE CBOMCTBA

83 IIMHKA U €r0 COCTUHESHUM, NX Bubmuoreka [JOK
npUMEHEHHE. I IIPOKCOKOMILIEKCEI https://m.edsoo.ru/b1f2beal
IIMHKA
[Tpaktuyeckas padora Ne 8. Pemenue

89 SKCIIEPUMEHTAIIBHBIX 337124 10 TEME brbmorera [IOK
"MeTaisl TOGOYHBIX TOArPYIT" https://m.edsoo.ru/a6e352ea

bu6mmoteka IIOK

90 Pemenue 3a1a4y pa3nuvHBIX TUTIOB htps://m.eds00.ru/a8h83ds3
O06o01IeHre U cucTeMaTU3alus

01 M3y4EHHOTO MaTepHasia 1o TemMe bubmorexa LIOK
"MeTann:" https://m.edsoo.ru/e91fe975
KonTponbhas pabota no teme bu6muoreka [JOK

92 "Metannsr" https://m.edso0.ru/83f63ea3

03 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bu6muoreka [JOK

paboThI, KOPPEKITUS OIIHOOK

https://m.edsoo.ru/9ebff2fd
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Poinp xuMun B o0ecnieueHun
YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUYECCTBA.

bubnunorexa LIOK

94
[lonsTre 0 HAYYHBIX METOAAX https://m.edso0.ru/080fe1f0
MCCJICJOBAHMSI BEILIECTB
HayuHble npuHIUIBI OpraHU3aluu

9 XUMHUYECKOT0 IIPOU3BO/ICTBA. Bu6imoreka LIOK

S [IpombliieHHbIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f

Ba)XKHEUIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHUE

96 OKPYKaIOIIEH CPe/Ibl U €ro Butmorexa [HOK
IOCIeACTBUS https://m.edso0o.ru/9f11bf51
XHMHS U 310pOBbE YEIIOBEKA. bubmuoreka [IOK

97 JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
Xumus numy. Poias Xxumuu B bu6nmorexa LIOK

98 obecreueHnn MUIIEBOH 6€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2
Kocmernueckue u napromepHbie bubmmnoreka HOK

99 cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaxkHelmue

100 CTPOMTEIIbHBIE ¥ KOHCTPYKIIHOHHBIE but6mmoreka IIOK
MaTepHaihI https://m.edso0.ru/61e69003
XHMHS B CEIBCKOM XO3SIICTBE.

101 OpraHuvecKkre ¥ MUHEPaIbHBIE but6mmoreka IIOK

ynoOpeHus

https://m.edsoo.ru/fd39587d
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. Xumus; yray6nennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3pMenko
H.E., Tepenun B.U. u np.; mox penakuueii Jlyauna B.B. O0miectBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKMOHEpHOE 00IIECTBO
«M3marenbcTBO

((HpOCBGHIGHHG»

. Xumust; yriyonenHoe ooydyenue, 11 kmace/ Epemun B.B., Ky3pmenko
H.E., lpo3noB A.A., u np.; noxa penakuueit Jlyauna B.B. O0uiectBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIIECTBO
«3maTenscTBO

((HpOCBGHIGHHG»

METOINYECKUE MATEPHUAJIBI UISA YUUTEJIA

Xumus (yrityoseHHbId ypoBeHb). Peanuzanus tpedosannii ®I'OC cpeanero
obmiero 00pa3oBaHMs : METOAMYECKOE TTocobue aiis yuutens / [A. A.
Kasepuna, M. T'.

ChacTtuHa| ; Hayd. pen. H. B. CeupunenkoBa ; moa pena. A.A.
Kagepunou. — M. : ®I'bHY

«AHCTUTYT  CcTpareruu pa3BUTHS

obOpazoBanus», 2023. — 100 c.: ui.
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© OI'BHY «MHCcTUTYT cTpareruu pazButusa oopasosanus», 2023 HUPDPPOBBIE
OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-
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