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HOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamMma Mo XMMHH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoit @eneparum», TpedoBaHUi
K pe3yibTaTaM OCBOCHUS eiepalibHON 00pa3oBaTeIbHON MPOTpaMMBbI cpeHero oomiero oopazoBanus(DOIL
COO), npencrasieHHbIX B DeepallbHOM TOCYIapCTBEHHOM oOpaszoBarenbHOM cranaapte COO, ¢ yuérom
Konuernuu npenogaBanus yaeOHOTO mpeaMera «XUMHsS» B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoii
denepanun, peaiM3yrOIIUX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI, U OCHOBHBIX T0JIOXKEHUHN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepannu Ha nepuoa Ao 2025 rona» (Pacnopskenue [lpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

XuMUs Ha YpOBHE YTIyOIEHHOTO U3YUeHHs 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYIHOTO
oOpazoBanusi  yuammxcst 10-11 xmaccoB. MW3yuenme mpemmera, peannsyemMoe B YCIOBHSX
T pepeHInpOBaHHOIO, MPO(PUILHOTO O0O0y4eHMs, MNpU3BaHO oOecneynTh 00I111e00pa30BaTEIbHYIO |
OOMIEKYJIBTYPHYIO TIOJrOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOJAWMYIO JUIS aJanTallud MX K OBICTPO
MEHSIOIAMCSL YCTIOBHSIM JKM3HM B COIIMYME, a TaKKe ISl MPOJOJDKEHHS OOY4YeHHS B OpPraHM3aIUsIX
po(heccHOHATFHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM W3 IPUOPUTETHBIX TUCIIUILIHH.

B mporpamme mo XumMu#M Ha3HaYeHHE MpPEAMETa «XUMUS» MOJydaeT MOAPOOHYI0 WHTEPIPETAIHIO B
COOTBETCTBUU ¢ ocHoBomojararonumu mnosioxeHusiMu ®I'OC COO o B3auMoOOYCIOBIEHHOCTH IIENIEH,
COJIepKaHUs, pe3yabTaTOB O0yICHHUs U TPEOOBAHMIA K YPOBHIO ITOATOTOBKHU BHITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBIISTFOTCSI CIICTYIOIIIME BBITIOJTHSIEMBIE IIPOTPAMMOH 110 XUMUU (PYHKITHH:

¢ UHPOPMAMOHHO-METOINYECKAs, peaTu3alisi KOTOPOW 0OecTIeYrBaeT MOTyUYeHHE MPEICTaBICHHS

0 IeNsX, CoAepXaHUM, OOLIel cTpaTernu OOy4eHMs, BOCIUTAHUS U Pa3BUTHS OOYyJaromIMXCs
CpeACTBaMU TpeIMeTa, N3y4aeMOro B paMKaX KOHKPETHOTO PO QUL

® OpraHM3allMOHHO-IUIAHUPYIOILAs, KOTOpas  IpeJyCMaTpUBACT  ONpEJEIeHUe:  MPUHIMUIIOB
CTPYKTYPUPOBaHUS U IMOCIEA0BATEIbHOCTH M3Yy4eHHs y4eOHOro marepuaia, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJIOB K (POPMUPOBAHHUIO COJAEPKATEIbHONH OCHOBBI
KOHTPOJIS U OLIEHKH 00pa30BaTebHbIX IOCTHKEHNI 00yJaromuXcsl B paMKax UTOrOBOM aTTecTaluu
B (hopMe eIMHOT0 rocy1apCTBEHHOIO PK3aMeHa [0 XUMUHU.

IIporpamma i yriryOI€HHOTO U3Y4EHHS] XMMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IIPEIMETHOE COAEp)KaHUe, 00sA3aTeNbHOE A U3Yy4EeHUsl B paMKax
OTJENBHBIX Mpoduiel, IpeaycMaTpuBaeT pacipeielieHue U CTPYKTYpUpOBaHUE €ro 1o Kiaccam,
OCHOBHBIM COJI€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypca;

e aéT NpUMEPHOE pacupeeseHue yueOHOro BpEMEHHU, PEKOMEH1yeMOro AJsl U3y4eHUs OTAEIbHbBIX
TEeM;

e [pelaraeT IPUMEpPHYIO MOCJIE0BATEIbHOCTh N3yYEHHs Y4eOHOro mMarepuana ¢ y4€TOM JIOTMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€il;

e aéT METOAMYECKYI0 MHTEPIPETALMIO 1esiel U 3a7a4 U3y4eHus IpeaMeTa Ha yriyOlnEHHOM ypOBHE
C y4€TOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CPEIHEr0 0011ero 00pa3oBaHusl, COAepKATEIbHON
XapaKTepUCTUKU IJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBl
cpeaHero o01ero oopazoBaHusl (JITYHOCTHBIX, METAlIPEIMETHBIX, IPEAMETHBIX), a TAKXKE C YUETOM
OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATEIbHBIX JEUCTBUN 00Y4arOLIErocs M0 OCBOCHUIO COJIEPIKAHUS
npeaMera.

Ilo BceM Ha3BaHHBIM MO3MLIMAM B IpOrpaMMe IO XUMHU MPEAYCMOTpEHa IMPEeMCTBEHHOCTb C
oOy4yeHHeM XUMHH Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus. 3a npeeaaMH YyCTaHOBICHHOM porpaMMoii
0 XUMHUHM 00s3aTe’abHON (MHBApHAHTHOM) COCTABIAIOIIEH coJep)KaHUs y4yeOHOro mnpenMeTa «XHUMHsD»
ocTaéTcs BO3MOXHOCTH BbIOOpa €ro BapUaTUBHON COCTaBISIONIEH, KOTOpas MOJDKHA ONpENETSAThCS B
COOTBETCTBUH C HANPaBJIEHUEM KOHKPETHOTO MPOQuiIs 00ydeHusl.

B cooTBercTBUM ¢ KoHIeNTyadbHBIMU NoJokeHHsIMU PT'OC COO o Ha3HaYeHUU NpeIMeToB 6a30BOT0
u yrnyOnéHHoro ypoBHeW B cucrteMe auddepeHIupoBaHHOTO OOYyueHHs Ha YpOBHE CpEJHEro oOIIero



o0pa3oBaHusl XUMUS Ha YpPOBHE YIriyOIEHHOTO M3YYEHHsS HANpaBlIeH HA PEalu3alyio MPEeMCTBEHHOCTH C
MOCIEAYIOUM 3TaroM MOJyYeHHUsS XUMHYECKOTO OOpa3oBaHMS B paMKax HW3YYEHHUsS CHEIHMaIbHBIX
€CTECTBEHHO-HAYYHBIX U XMMHUYECKHX TUCIMIUIMH B By3aX M OPraHU3AIUAX CPEIHETO MPO(EeCCHOHATLHOTO
oOpazoBanus. B 3Toil cBs3M u3ydeHHe mpeaMera «XUMHS» OPHEHTUPOBAHO IPEHMYIIECTBEHHO Ha
pacuIMpeHue U YriiyOJIeHHEe TEOPETHYECKOW M MPAKTUYECKOM MOJATOTOBKM OOYYarolMXCs, BBIOPABIIMX
oTpeneNnEHHbINA PO 00ydeHHs], B TOM YHCJIE C MIEPCIIEKTUBOM MOCIEIYIONMIETO MOIYYSeHHSI XUMUYECKOTO
o0Opa3oBaHusl B OpraHU3alMsIX NpoQecCHOoHaTbHOTO oOpazoBaHus. Hapsimy ¢ »TuM, B cBere TpeOGoBaHMIA
@I'0OC COO k maHupyeMBbIM pe3yiIbTaTaM 0CBOCHHS (heaepaibHO 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO
oOmrero oOpa3oBaHus M3y4eHUE TIPEAMETa «XUMU» OPUEHTHPOBAHO TAKXKE HA PELICHHUE 33]a4 BOCTIMTAHHS
M COLMAIBHOTO pa3BUTHs OO0ydarommxcs, Ha (HOPMUPOBAHHE y HUX OOUICHMHTEICKTYaJIbHBIX YMEHHIA,
YMEHUH palyoOHAIM3alMU  Y4eOHOTO Tpyda © OOOOHIEHHBIX CIIOCOOOB JEATENBHOCTH, HMMEIOLINX
MEXJIUCUUIUIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CocTaBnsiomuMu TpeaMeTa «XUMUs» Ha YPOBHE YriyONEHHOTO M3YYEHUS SIBISIFOTCS YTIyONnEHHBIE
Kypcol — «Opranndeckass xumusi» U «OO0mmas u Heopranndeckas Xumusi». [Ipu omnpeneneHnn Moaxo0B K
0TOOPY M CTPYKTYPHOH OpraHU3aIMy COJEPKAHUS ITUX KYPCOB B IIPOrpaMMe M0 XHUMHUH 32 OCHOBY ITPHHSTHI
nosoxenuss PI'OC COO o paznuuusax 6a30BOT0 U YIIIyOJIEHHOTO YPOBHEH U3YUECHUsI TIPEIMETA.

OcHoBy cojaepkanusi KypcoB «Opranudeckas xumus» U «OOmas W HeopraHWyecKas XUMUsD)
COCTaBJISIET COBOKYITHOCTh TPEJAMETHBIX 3HAHWW W YMEHHWH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4eHUS
npenMera. JTa CHCTeMa 3HaHWI MOJy4aeT ONpeAeN€éHHOE TEOpPEeTHYECKOe JOTMOJHEHHE, I03BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNBIINHA 00bEM (hakTorOrHueckoro Marepuana. Tak, Ha yriyOnéHHOM
YpOBHE H3Yyd€HHUs IpeaMera oOecredeHa BO3MOXHOCTh 3HAYUTENIbHOTO YBEIMYEHUs 00bEMa 3HAHUU O
XAMUYECKHX JIEMEHTaX U CBOWCTBAX MX COSNMHEHN Ha OCHOBE PACIIUPEHUS U YTITyOJICHUS MPeICTaBICHIH
O CTPOEHHUU BEIIECTBA, XUMUYECKOH CBS3HM M 3aKOHOMEPHOCTSX IMPOTEKAaHUs PEeaKLUi, pacCMaTpUBAEMBbIX C
TOYKHM 3pEHHUs] XUMHUYECKOW KHHETHMKHM M TEpPMOAMHAMHUKHU. lI3ydyeHue NepHoJuuUecKoro 3akoHa U
Ilepnoandeckoit cUCTEMbl XMMHUYECKHX IEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKUX
IPEJCTABICHUAX O CTPOCHHM aTOMa. XUMMUECKas CBSI3b OOBACHACTCA C TOUKU 3PEHMSI SHEPreTUYECKHUX
M3MEHEHUH npu e€ o0pa3oBaHMU M pa3pyLIEHHM, a TaKKe C TOUKH 3PEHUs MEXaHU3MOB €€ 00pa30BaHMSL.
N3yueHne TUNOB peakuuid AONOJHSETCS (OPMHUPOBAHHUEM MPEJICTABICHUH 00 3JIEKTPOXUMHUYECKUX
mporeccax M 3JEKTPOJM3€ pacilylaBOB M pacTBOPOB BellecTB. B Kypce opraHuyeckod XUMHUU IpU
pPacCMOTPEHHH PEAKLMOHHOW CIIOCOOHOCTH COEIMHEHMH yaensercs oco0oe BHUMaHUE BoIpocaM 00
3JIEKTPOHHBIX 3P PEKTaX, O B3aUMHOM BIIMSHUY aTOMOB B MOJIEKYJIaX U MEXAaHU3MAaX PEAKLIMH.

Oco6oe 3HaueHne UMEET TO, YTO Ha COAEp KaHNEe KypCOB XMMMHU YIri1yOlIEHHOTO YPOBHS U3ydeHUs Ui
KJIaCCOB ONpeNeNEHHOro npoduist (raBHbBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOIOJHEHUH K o0eit
cucTeMe MpeJIMETHBIX 3HAHUM) OKa3bIBAlOT BIUSHUE CMEKHBbIE IpeAMEThl. Tak, HarpuMep, B COJIepKaHUU
npeaMera s KIacCoB XUMHUKO-(pH3Mueckoro mnpoduist Oojblioe 3HaYeHHE OYyAyT HMMETh 3IIEMEHTBI
yueOHoro MaTepuaia 1no obuieit xumuu. [Ipu uzydennn npeaMera B JaHHOM cilydae akLEHT OyJeT clielaH Ha
OOIIHOCTh METOOB MMO3HAHMsI, OOIIHOCTh 3aKOHOB U TEOPUN B XMMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHast
Teopus (MOJIEKYJIsIpHas TEOpUs B GU3UKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTUH, 3aKOHBI TEPMOJMHAMUKH,
3JIEKTPOJIN3a, IPEJCTABICHUS O CTPOCHUHU BEILECTB U JPYroe.

B To e Bpems B cozepkaHUM IpeaMeTa s KJIACCOB XMMUKO-OHOJIOTHYECKOTO MPOoduiIst 60bIINii
yJeJIbHBIN Bec Oy/IeT UMeTh OpraHndeckas Xumus. B aTom citydae npeaocTaBiisieTcst BO3MOKHOCTB Ui GoJiee
0OCTOSATENILHOIO PACCMOTPEHUSI XMMUYECKONH OpraHU3allui KJIETKH Kak OMOJIOTMYECKON CHUCTEMBI, B COCTaB
KOTOpPOH BXOJAT, K MpHUMEPY, TaKHE CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMOUAbL, OENKH, YIIIEeBO b,
HYKJIEMHOBbIE KUCJIOTHI U Jpyrue. IIpu 3TOM 3HaHUS O cOCTaBe M CBOMCTBaxX MpeACTaBUTENECH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOM Il M3Yy4YEHMs CYIIHOCTH MpOIleccoB (OTOCHHTE3A,
JIbIXaHUS, TUIeBapEHHsL.

B mnnane ¢opmMHpoBaHHMS OCHOB HAaydyHOTO MHMPOBO33pPEHHs, OCBOCHHS OOIIEHAYYHBIX METOJIOB
MO3HAHUSA M ONBbITA MPAKTUYECKOrO MPHUMEHEHHsS HAYYHBIX 3HAHUM H3ydeHHE IpenMeTa «XUMUus» Ha
yri1yO0Ja€HHOM ypOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SIX ¢ yUeOHBIMH IPEAMETaMH, BXOIAIIMMHU B COCTAB



npeaMeTHeIX obnacteil «EcrecTBeHHO-HAay4YHBIE TIpeaMeThl», «MaremaTnka u uHpopMaTikay u «Pycckuii

S3BIK U JIUTEPATypay.

[Ipu u3yuenun ydeOGHOro mpeamera «XHUMHsS» Ha YIIyOJEHHOM YpOBHE Takke, KaKk Ha YpPOBHE
OCHOBHOTO U cpeaHero obmiero oopazoBanus (Ha 6a30BOM ypoOBHE), 3a7aueii MepBOCTEIIEHHOW 3HAYMMOCTH
ABIIsICTCS (POPMHUPOBAHKE OCHOB HAYKH XMMHHU KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOM
JESITEIbHOCTH YEJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyabTyphl. Pemienue atoil 3amaum Ha
yrIyOnE€HHOM ypOBHE M3Y4CHHUS PEIMETa MPEANOaraeT pealn3auio TaKuX IeJeH, Kak:

dbopMHpOBaHHE TMPEACTABICHUI: O MaTEpPHAILHOM CIUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
IIO3HABACMOCTHU ﬂBJICHI/Iﬁ HpI/IpOI[LI, 0 MECTC XUMHUHU B CUCTEMEC CCTCCTBCHHBIX HaYK u eé Benymeﬁ
poJI B 00ECIICUCHHH YCTOWYMBOTO PA3BUTHSI YEJIOBEUECTBA: B PEIICHUHU MIPOOJIEM IKOJIOTHUECKOM,
BHGPFGTI/I‘-IGCKOI\/JI 158 HI/IIlIGBOﬁ 6C3OH3.CHOCTI/I, B pa3BI/ITI/II/I MEOUILIMHBI, CO3JaHUN HOBBIX MaTepI/IaJ'IOB,
HOBBIX HCTOYHHKOB 3H€pFI/II/I, B 06CCHC‘~IGHI/II/I paHI/IOHaJ'II)HOFO HpHpOI{OHOHBSOBaHI/Iﬂ, B
(hopMUPOBAHMM MHPOBO33PEHUST M OOIICH KyJbTypbl YeJIOBEKa, a TaKkKe HSKOJOTUYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM Cpe/IE;

OCBOCHHE CHCTEMBI 3HAHMH, JeKaIIMX B OCHOBE XHMHUYECKOM COCTABJIAIONIECH €CTECTBCHHO-
HayYyHOM KapTHHBI MHpa: (yHIAMEHTAJIBHBIX MOHITUH, 3aKOHOB U TEOPUM XUMHH, COBPEMEHHBIX
HpeHCTaBJ'IeHI/II\/’I [0) CTpOGHI/II/I BEHieCTBa Ha pa3HBIX ypOBHf[X — aTOMHOM, I/IOHHO-MOJ'ICKYJ'IHpHOM,
Ha)IMOJ'IeKYJ'IﬂpHOM, [0) TGpMO}IHHaMquCKHX U KHHCTHUYCCKUX SaKOHOMepHOCTHX HpOTeKaHI/ISI
XMUMHUYECKUX peaKkiuii, 0 XAMUYECKOM PaBHOBECUH, PaCTBOpaxX M JUCIEPCHBIX cUCTEMaX, 00 00IInX
Hay‘-IHI)IX HpI/IHHI/IHaX XUMHUYCCKOT O HpOI/ISBO)ICTBa;

dbopmupoBaHHe y OOYYAIONIMXCS OCO3HAHHOTO TIOHUMAaHHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYCCKUX 3H3HHI>1 JJIA 06L$[CH€HI/I${ KITFOYECBBIX I/I)Ieﬁ 158 HpO6J'IeM COBpeMeHHOﬁ XUMHH, TJIA
OOBSCHCHUSI W TPOTHOZMPOBAHUS SIBJICHUN, HWMEIOIIMX €CTECTBEHHO-HAYYHYIO TMPUPOY;
TPAaMOTHOTO PEIICHHs MPoOJIeM, CBA3aHHBIX C XMMHEH, IMMPOTHO3UPOBAHUS, aHAIHM3a M OIEHKH C
MO3MIIMK  JKOJIOTHYECKOW  Oe30MacHOCTH  TOCHEACTBUNA  OBITOBOM W TPOU3BOACTBEHHOM
NESTETPHOCTH YEJIOBEKa, CBS3aHHOW C XHUMHUYECKUM TIPOM3BOJCTBOM, HCIOJb30BAaHUEM |
nepepaboTKOM BEIIECTB;

yIIIyOJIeHWE TMPEACTaBICHUN O HAYYHBIX METOJaX IMO3HAHUs, HEOOXOMUMBIX Il MPHOOpETEHUS
YMEHUN OPUEHTHPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYCCKUX SBICHUH, HMEIOITUX MECTO
B MPUPOJIC, B MPAKTUUECKOU IEATEITHHOCTH U TIOBCETHEBHOM KU3HH.

B nutane peanuszanuu nepBoOYEpEIHBIX BOCIIUTATENBHBIX U PA3BUBAIOIMINX (DYHKIUN IIEJIOCTHONW CUCTEMBI
cpenHero oéumiero oOpa3oBaHUs NpU M3YYEHHH TIpeaMmeTa «XUMHsS» Ha YrIyOJIEHHOM YpPOBHE OCOOYIO
aKTyaJIbHOCTb MMPUOOPETAIOT TaKUE LIEIH U 33J]a4H, KaK:

BOCIUTAHUE YOCKACHHOCTH B II03HABAEMOCTH SIBICHUN TPUPOJBI, YBWKEHHS K IPOLECCY
TBOPYECTBA B OOJIACTH TEOPETUYECKUX U MPHKIATHBIX HCCIICAOBAHUN B XUMHHU, (HOPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M T[O3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHSI OOIIEUEIIOBEUSCKUX [[EHHOCTEH;

pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, HMHTEUICKTYAIbHBIX W TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, (OpPMUPOBAHHE y HHUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOpA30BaHUIO U
HETPEPBIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MpOo(eCCHOHATBLHOW W OOIIECTBEHHOM
JESTETbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO M MOTPEOHOCTH B 37J0POBOM
oOpa3e KHU3HU;

(dbopMUpOBaHHE YMEHUI M HABBIKOB Pa3yMHOTO MPHUPOIOTIOIB30BAHUS, Pa3BUTHE IKOJIOTHUCCKOU
KYJIBTYPbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOJIE3HON 3KOJIOTUYECKOM IeATSILHOCTH.

OO1ee yrcno 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHUS XUMUU Ha YTIyOJICeHHOM YPOBHE CPEIHEr0 O0IIero
obpa3zoBanus, cocrapinseT 408 gyacos: B 10 knacce — 204 yaco (6 yacoB B Hezento), B 11 kmacce — 204 gacos
(6 wacoB B Henen0).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHUH.

[IpenmMer u 3HaYeHHE OPraHUYECKOW XHWMHH, NPEIACTABIEHHE O MHOI000pa3uu OPraHUYECKUX
COCIMHECHU .

DJNEeKTPOHHOE CTPOCHHE aToMa yIJIepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BaneHTHble
BO3MOKHOCTH aTOMa yriepoja. XUMHUYECKasi CBA3b B OPTaHUYECKUX COCAMHEHUSX. THIBI THOpUIN3AINH
aTOMHBIX opOutaneil yriepoga. MexaHusmbl 00pa30BaHUSl KOBAJEHTHOM CBs3U (OOMEHHBIH M JIOHOPHO-
aKIENTOPHBIN). THITBI TIEPEKPHIBAHUS ATOMHBIX OpOUTaNIed, - U T-CcBs3u. OMHApHAs, TBOWHAS U TPOWHAS
cBsi3b. CriocoObl pa3pbiBa CBSA3EH B MOJIEKYNIax OpraHMYecKUX BemecTB. [loHsTHE 0 CBOOOJHOM paauKaie,
HyKJIeo(uie u AeKTpodue.

Teopusa crpoeHust opraHmyeckux coenrHeHnii A.M. byrinepoBa u COBpPEMEHHBIE NMPEICTABICHUS O
CTPYKTYype MOJEKyJd. 3Hau€HUE TEOpUU CTPOEHUS OpraHudeckuxX coenuHeHuil. MonekynspHsle Hu
CTpYKTypHBIE (QopMyiabl. CTpyKTypHble (GOpMyJbl pa3lIWYHBIX BUJOB: pa3BEPHYyTasi, COKpallEHHasd,
ckeneTHasd. M3omepus. Buapl n3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTpOHHbIE 3(dexThl B
MOJIEKYJIaX OpraHMYeCKUX COSAMHEHUN (MHIYKTUBHBIM U ME30MEPHBIN APPEKTHI).

[IpencraBnenue o kiaccUPUKAMU OpraHndyeckux BemlecTB. [loHATHE O QyHKIMOHANBHON Trpymre.
'omomorus. 'omosorudeckue psaapl. Cucremarudeckas HOMeHKIaTypa oprannyeckux coenunenuit (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUSI OT/IEIbHBIX MPEACTABUTENCH.

OcoOeHHOCTH M KJIacCHU(PHKAIUS OpraHu4eckux peakuuid. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE
peaxkuu B OpraHnyecKoi XuMu.

OKcIepUMEHTAIIbHbIE METO/bI U3YyUEHHUs BELIECTB U UX MPEBPALICHUIN: O3HAKOMIIEHUE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepHaIaMH Ha UX OCHOBE, OIIBITHI 10 IPEBPAICHAIO OPraHUYECKUX BELIECTB IIPH
HarpeBaHuu (IUIaBJIEHUE, OOYIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJIEKYJ] OpPraHUYeCKUX
BEIIECTB.

YrieBoaopoabl.

Anxkanpl. ['OMoOJIOTHYECKUN AT ATKaHOB, 001Ias popMysia, HOMEHKIIATypa U H30MEpPHsl. DJIECKTPOHHOE
¥ POCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, SP>-rMOpHMIM3alMs aTOMHBIX OpOMTaleil yriepoja, o-
CBsA3b. PU3HUYECKUE CBOMCTBA AIKaHOB.

XVMHYECKUE CBOMCTBA AJIKAHOB: PEAKIIMK 3aMELICHUS, U30MEPU3aLuu, AETUAPUPOBAHNS, IUKIIN3ALINH,
IIUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBienne o MexaHu3Me peakiui pauKaJIbHOTO 3aMEIECHNUS.

Haxoxnenue B npupoae. CrocoObl NOJy4eHUs: U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. O6wmas Gpopmyina, HOMEHKIATypa U u3omMepus. OcoOEHHOCTH CTPOSHHS U XUMUYECKUX
CBOMCTB MaJsbIX (LIMKJIOMPOTNAH, HUKIOOYTaH) U OOBIYHBIX (IIUKJIOMEHTaH, IMKJIOTEKCaH) IMKIOATKAaHOB.
CrniocoObl nostyyeHHs U NPUMEHEHNE LIMKIIOATIKaHOB.

Ankenbl. ['omonoruueckuil psig ankeHoB, oOmas ¢opMmyna, HOMEHKJIATypa. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIl allkeHOB, SP>-rUOpHUIM3alUs aTOMHBIX opOuTaneil yriuepoja, 6- u 7-
cBa3u. CTpykTypHas M reoMmerpudeckas (LUC-TpaHC-) u3oMepHs. DHU3HMUECKHEe CBOMCTBA AJIKEHOB.
XUMHYECKHE CBOMCTBA: pEakUMU IPHUCOEAVHEHHUs, 3aMEIIEHUS B O-MIOJIOKEHHWE IIPU JIBOMHOW CBS3H,
nojmMepu3auu U okuciaeHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu Ha JBOWHYIO CBS3b.
CrniocoObl nosryyeHHs U NPUMEHEHUE alTKEHOB.

Anxanuensl. Knaccudukanus ankaqueHoOB (CONpsDKEHHBIC, H30JMPOBAHHBIC, KYMVIUPOBAHHBIE).
OCOOGEHHOCTH 3JIEKTPOHHOIO CTPOEHHSI M XHMHYECKUX CBOMCTB COMPsKEHHBIX AueHoB, 1,2- u 1,4-
npucoenuHenue. [lonumepunzanus conpsikEHHBIX JUeHOB. CIoCOOBI MOTyYeHHUs U TPUMEHEHNE alTKaJueHOB.

Ankunbl. ['oMonoruueckuii psi alkuHOB, o011as popmyna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKWHOB, SP-TMOpUAM3ALMS ATOMHBIX OpOMTanel yriepoja.
@uU3NYECKUE CBOICTBA AJKWHOB. XMMHUYECKHE CBOMCTBA: PEAKLUM IPUCOEAMHEHHS, NUMEpPHU3aLUu U



TPUMEPHU3ALNHU, OKHUCICHUA. KHCIOTHbIE CBOMCTBA AJKUMHOB, HMMEKIIUX KOHILIEBYID TPOWHYIO CBS3b.
KavecTBeHHBIE peakiiui Ha TPOHHYIO CBA3b. CIIOCOOBI MOTydeHHs U IPUMEHEHHE AJIKUHOB.

ApoMarudeckue yriaeBoaopoAbl (apeHsl). l'omoJiorMdeckwii psja  apeHoB, oOmas Qopmya,
HOMEHKJIATypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbI OeH301a. dusndeckue
CBOICTBA apeHOB. XMMHUYECKUE CBOICTBAa OCH30J1a M €r0 TOMOJIOTOB: PEAKLUHU 3aMEIIeHUsI B OCH30JIbHOM
KOJIbLIE ¥ YIJIEBOAOPOAHOM pajauKajie, pPEaKUUH TMPHUCOSAWHEHHs, OKHCICHHE TOMOJIOTOB OeH307a.
[IpencraBienre 00 OPUESHTUPYIOIIEM ICHCTBUY 3aMECTUTENICH B OCH30JIbHOM KOJIBIIE HA IPUMEPE ATKHIIbHBIX
paauKanoB, KapOOKCHIIBHOM, THIPOKCUIBHOW, aMUHO- U HUTPOIPYIIbI, aTOMOB rajgoreHoB. OcobeHHOCTH
XAMUYECKUX CBOUCTB crupona. I[lommmepmsanus crtupona. CrocoObl TONMydeHHS W NPUMEHEHHE
apoOMaTUYECKHUX YIJIEBOJIOPOJIOB.

[Ipupomusiit ra3. Ilomyraeie HedTsabie razel. Hedte u e€ mpoucxoxkaenune. KameHHBId yronb u
MPOJIYKThl ero mnepepadboTku. CrnocoObl nepepaboTKM HEPTH: TNEPEeroHka, KPEeKUHI (TepMHUUYECKUH,
KaTaJuTHueckuit), pudopMuHr, nuponus. IIpoaykrel mnepepaboTku HedTH, HX TNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBs3b MEXAY pPa3IMYHBIMU KJIACCAMM YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJIOT€HIPOM3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3aMmeleHusi rajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIIITY, IIMAHOTPYIIY, aMUHOrpynmy. JlelicTBUe Ha raJloreHIporn3BOIHbIE BOJHOTO
Y CIHUPTOBOTO pacTBOpa MENOYH. B3anmoaeicTBue AUTraJoreHajkaHOB ¢ MarHueM M UUHKOM. [loHsiTHe o
METaJNIOOPTaHUYECKUX COeNMHEeHusX. lcnonab3oBaHME TalOreHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY,
TEXHHUKE U NPU CUHTE3€ OPraHUYeCKHUX BEIIECTB.

DKcrepuMeHTaAIbHbIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBpaIlleHUI: H3ydeHne (PU3HMUecKuX CBOUCTB
YTIEBOAOPOJOB  (PacTBOPUMOCTH), KadeCTBEHHBIX pEeakUUi yriIeBOJOPOJOB  Pa3IMYHBIX  KIACCOB
(oOeciBeurBaHre OPOMHOM MJIM HOJHOU BOJBI, pacCTBOpa IIEpMaHraHaTa Kajus, B3aUMOACHCTBHE alleTHICHA
C aMMHUa4yHBIM pPacTBOpPOM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KEHHE Yriiepoia U BOJOpOJa B
OPraHWYECKUX BEIECTBAaX, MOJYYCHHE ATHICHA U MU3YYEHHE €ro CBOMCTB, O3HAKOMJIEHUE C KOJUICKLIUSAMU
«Hedptp» m «Yromp», ¢ oOpasmamu IUlacTMacc, KaydyKOB M PE3UHBI, MOJEIHPOBAHHE MOJEKYI
YIJIEBOJIOPOJIOB U TAJIOTEHIIPOU3BOIHBIX YIIEBOJOPOIOB.

Kuciaopoacoaep:kamme opranmyecKue coeAMHeHUs.

[IpenenbHble ogHOaTOMHBIE crUpThl. CTpoeHHE MOJEKyn (Ha HpUMepe MeETaHOoJa W 3TaHOJIa).
I'omonoruueckuit psij, oommas popmysia, H30Mepus, HOMEHKIaTypa U kiaccudukanus. usndeckue cBOWCTBa
MpeAeSIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXAY MOJIEKYJAMHU CHUPTOB. XHUMHYECKHE
CBOWCTBA: pEAaKLUMM 3aMEIICHUs, JAETUAPATALMUA, OKUCIEHUS, B3aUMOJICHCTBHE C OPraHUYECKUMH U
HEOPraHMYeCKMMHU KucioTaMu. KadecTBeHHas peakiusi Ha OJHOATOMHbIE cHUpPTHL. [lelicTBHe 3TaHONIa U
MeTaHoJIa Ha OpraHu3M 4enoBeka. CrocoObl OMyYeHHs U MPUMEHEHUE OJJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH (PU3MYECKUX U XUMUYECKUX CBOICTB.

MHOroaroMHbl€ CHHUPTHI — 3TUJICHIVIMKOJb W IIUIEpUH. PU3NUECKHe W XUMHYECKHE CBOICTBA:
peakuMy 3aMelleHHs], B3aUMOJIEUCTBUE ¢ OPraHMYECKMMHU U HEOPraHWYECKUMH KHCIIOTaMH, KaueCTBEHHas
peakiusi Ha MHOroatoMHble criupThl. [IpencTaBienne o MmexaHu3Me peakiuii HyKJI1eo(GUIbHOTO 3aMEIIeHHUS.
JleiicTBre Ha opranu3M denoBeka. CrocoObl MOTy4YeHHs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aMMHOE BIMSHUE TUAPOKCOTPYIIBI U OeH30JbHOTO siapa. dusnyeckue
cBoiictBa (peHona. OCOOEHHOCTH XMMMYECKMX CBOMCTB (peHona. KauecTBeHHble peakuuu Ha (EHOI.
ToxcuunocTs heHona. CriocoObl nostydeHus U npuMeHenue gpenosa. deHonapopmanbaeruiHas cMoJa.

KapOoHHIIbHBIE COETMHEHUS — aJIbICTH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIBHOM I'PYIIIIHI.
I'oMonoruueckue psizipl abAETHIOB U KETOHOB, 00mas Gopmyna, u3oMepust 1 HoMeHKnarypa. dusznyeckue
CBOMCTBA aJIbAETUJIOB U KETOHOB. XMMHYECKHUE CBOMCTBA AJIbJIETMIOB U KETOHOB: PEAaKLUU IPUCOEANHEHUS.
OxucneHue anpAeruIOB, KaueCTBEHHbIE peaknuu Ha anpaerujpl. CrocoObl MoyuyeHHs M NpUMEHEHUEe
aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUSI MOJIEKYd KapOOHOBBIX
KuCIoT. M3omepuss u HoMeHkiaTypa. dusnueckue cBOMCTBA OJHOOCHOBHBIX IpeNesbHBIX KapOOHOBBIX



KUACIOT. BoopoaHbie cBA3M MEXIy MOJIEKyJaMH KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbIC
CBOMCTBA, peaKIys ATepu(PUKALINH, PEAKIIUH C YIaCTHEM YTIIEBOIOPOIHOTO pagukana. OcOOEHHOCTH CBOMCTB
MypaBbUHOM KHCIOTHL. [IoHATHE O IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT — CIOXKHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HENpPEICTbHBIX M apOMaTHYECKHUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. IIpencTaBuTeny BBICHIMX KapOOHOBBIX KHCIIOT:
CT€apHHOBAasi, MaJbMHUTUHOBAS, OJICMHOBAS, JUHONEBAs, NUHONEHO08as KUCIOThL. CrocoObl MOMydyeHUs M
IIPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuslie 3¢upsl. ['oMmonoruueckuii psa, odmas popmyia, n3oMepusi 1 HOMEHKIaTypa. Ousndeckue
Y XMMUYECKUE CBOMCTBA: THJPOJIN3 B KUCIION U IIEIIOYHOU Cpeae.

Kupsl. Ctpoenue, ¢puznyeckue U XUMHUUYECKUE CBOMCTBA >KMPOB: TMAPOJIN3 B KUCION M IIETOYHOU
cpene. OcoOEHHOCTH CBOWCTB XHPOB, COACPIKAIIMX OCTATKH HETPENENbHBIX JKHUPHBIX KHUCIOT. JKupsl B
MIPUPOJIE.

MBUT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OObmas xapakrepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, JU- U TOJHMCAXapUibl).
MoHocaxapuapl: TIIOKO3a, (QpyKTO3a, ramgakro3a, pubo3a, ae3okcupubosza. dusznueckue CBOICTBa H
HaxoxaeHue B npupoje. PoTocuHTe3. XUMHUUECKHE CBONCTBA IIIIOKO3bI: PEAKIUU C Y4aCTUEM CIIUPTOBBIX U
aNbJIETUIHON TpyNI, CHHUPTOBOE M MOJOYHOKHCIOe OpoxkeHue. IIpuMeHeHue ritoko3bl, €€ 3HaYeHHE B
KU3HENEATeNIbHOCTH opraHu3ma. [lucaxapuipl: caxapo3a, MajbTo3a U JIakTo3a. BoccraHaBiuBarolue u
HEBOCCTaHABIIMBAIOIIME aucaxapupl. ['maponus nucaxapuaoB. HaxoxaeHue B MpUpoAE U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall, IIMKOTeH M Ieiono3a. CTpoeHHe MaKpOMOJIEKYN Kpaxmala, TJIMKOTeHa U
LEJUTE0NI03bl. PU3NYECKHE CBOMCTBA KpaxMalla U IEeJII0I03bl. XUMHYECKUE CBOMCTBA KpaxMmaia: THIPOJIN3,
KayecTBEHHasl peakuus ¢ HOoJOM. XHMHYECKHE CBOMCTBA WEJUIIOJO3bI: THIPOJIN3, IMOIydeHue 3¢(pupon
nesutrono3el. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCIIEpUMEHTAIIbHBIE METOJIbl U3yYEHUs BELIECTB M MX IPEBPAILLEHUI: PaCTBOPUMOCTb Pa3IMYHbIX
CIIMPTOB B BOJIE, B3aMMOJCHUCTBUE 3TaHOJA C HAaTPUEM, OKHUCJIEHHE STHWJIOBOIO CIHMpPTAa B albJeru] Ha
packanéHHOM MEIHOM IPOBOJIOKE, OKHUCJIEHHME OHTUJIOBOTO CIHPTAa JUXPOMATOM Kalusg (BO3MOXKHO
UCIOJb30BAHNE  BHUACOMATEPUAIOB), KAYECTBEHHBbIC pEAaKUUU HAa aIbJeruabl (¢ THIPOKCHIOM
muammuHcepeopa(l) u ruapoxcuaom meau(ll)), peaknus raunepuna ¢ rugporcugom meau(ll), xummueckne
CBOICTBA pacTBOpa YKCYCHO# KHCIOTBI, B3aMMOJCHCTBHE pacTBOpa TJIOKO3bl ¢ ruapokcuaom memu(ll),
B3aMMO/ICHCTBHE KpaxmMaJla ¢ HOJIOM, PEIIEHUE 3KCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «CIupThl U (peHOIIbI»,
«KapboHoBble KHCIOThI. Cl10KHBIE 3PUPBD».

A3oTcoaepKalue OpraHndecKue coeJMHeHUsl.

AMMHBI — oOpraHudeckue Hpou3BoJHbIe ammuaka. Kiaccudukanus amMuHOB: anmudaruyeckue Hu
apoMaTH4ecKue; MepBUYHbIE, BTOPUUHbIE U TpeTHuuHble. CTpoeHHe MoJIeKys, olmmas Gopmyia, U30MepHs,
HOMEHKJaTypa M (u3nyeckue cBOIcTBa. XUMMYECKOE CBOMCTBa anu(aTHUYeCKUX aMUHOB: OCHOBHBIE
CBOIMCTBa, AJKWIMPOBAaHUE, B3aMMOJICHCTBHE NEPBUYHBIX aMUHOB ¢ a3zoTucTod Kkucinotod. Comu
AJIKUIIAMMOHMSL.

AHMIMH — OpeJCTaBUTENIb AMUHOB apoMatudeckoro psjaa. CtpoeHue aHwinHa. B3aumHoe BiusHHE
IpyII aTOMOB B MOJIeKyJ1e aHWiIMHA. OcOOEHHOCTH XMMHUYECKUX CBOWCTB aHMIMHA. KauecTBeHHbIe peakiuu
Ha aHuiauH. CrocoObl MoylyuyeHHs M TNpUMeHeHHe anudarudeckux amuHOB. [lonmydeHue aHMIMHA W3
HUTpoOEH3011a.

Amunoxkucnotel. Homenknarypa u uzomepus. OTaenpHble NPEACTABUTENN 0-aMUHOKHUCIIOT: IIMLIKH,
anaHuH. Pusnyeckrue CBOMCTBa aMHHOKUCIOT. XUMHYECKHE CBOWCTBA aMHMHOKHUCIOT KaK aM(OTEepHBIX
OpPraHUYeCcKUX COEeIMHEHMH, peaklus MOJMKOHAEHcAluK, o0pa3oBaHUe MENTHIHON CBs3U. buonornyeckoe
3HaueHUE aMMHOKHUCIOT. CHHTE3 ¥ THAPOIIN3 MENTUIOB.

benku kak mnpupoaHele mnoiauMepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEJIKOB.
XuMUYecKrue CBOMCTBa OETKOB: TUAPOIIN3, IEHATypaIysl, KAaUeCTBEHHbIE PEAKIIUU Ha OEJIKH.



DKCIepUMEHTAIbHBIE METOIbI M3YUSHHS BELIECTB U MX IPEBPALCHUN: PacTBOPEHHE OEIKOB B BOJE,
JeHaTypanus OeJIKOB IPU HarpEeBaHHUH, [IBETHBIC PEaKIIMK Ha OEJIKH, PEICHUE SKCIIEPUMEHTAIBHBIX 33714 110
TEMaM «A30TCOIEPKALLUE OPTaHNYECKHE COEUHEHUA» U «Pacrio3HaBaHUE OPraHUYECKUX COETUHEHUID.

BbicokomosiekyIsipHbIe COeIUHEHM.

OcCHOBHBIE MOHSATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHUNA: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3B€HO, CTENEHb IOJIMMEPU3ALMH, CpeaHsAs MOJeKylaspHas wmacca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — NMOJIMMEPU3aUsl U MOJIUKOHICHCAIHS.

[lonumepnsie Mmatepuansl. [lmacTmaccesl  (MOJMATWIIEH, NOJUIPONWIEH, MOJIMBUHWIXJIOPUI,
MOJIUCTUPOJ, TMOJIMMETUIMETAKPUIIAT, MOJIMKApOOHATHI, MOJMATUICHTepedTanar). YTuiuzauus U
nepepadoTKa IUIACTHKA.

DnacToMephl: HAaTypajdbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH, XJIOPOTIPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOINOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KApOH U JIABCaH).

[Tonumepsl crnenuanbHOrOo Ha3HaueHUs (Te(IOH, KeBiap, AJIEKTPONPOBOJSALINE MOJUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

DKclepUMEHTAIbHBIE METO/Ibl U3YyUEHHS BEUIECTB U UX MPEBpAIICHUN: 03HAKOMJICHHE C 00pa3lamu
MIPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB, PELICHHE SKCIIEPUMEHTAIbHBIX 33/1a4 [0 TEME
«Pacro3HaBaHue M1acTMacc ¥ BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxaenne MoseKkynspHoil popMysIbl OpraHU4EeCKOro COEIUHEHUSI [0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB, HaXOXJEHUE MOJIEKYISIpPHOH (DOpMyINIbI OpraHMYECKOrO COEAMHEHUs IO Macce
(0O0BEMY) TIPOJIYKTOB CTrOpaHHs, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB pPEAKIMH W/WIU
HCXOJHBIX BEUIECTB, YCTAHOBJIIEHHE CTPYKTYpPHOU (OpMyIJbI OPraHMYECKOro BEIIECTBA HA OCHOBE €ro
XMUMHYECKUX CBOMCTB WJIM CIOCOOOB MOJYYEHHs, OMpEIeNIeHuEe JOJHM BbIXOJAa IMPOIYKTa PEaKluu OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MeXnpeaMETHBIX CBA3E€H TPU HM3YYEHHM OpraHuyeckod xumuu B 10 Kkiacce
OCYILIECTBIISICTCSl Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk M MOHSATHM,
MPUHSATHIX B OTAEIBHBIX MPEIMETaX €CTEeCTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIIGHUE, HAYYHBIH (DaKT, TUIIOTe3a, TEOpUsl, 3aKOH, aHAJIU3,
CUHTE3, KiaccuduKaus, HablItoIeHUue, U3MEPEHNE, SKCTIEPUMEHT, MOJEIb, MOJICJINPOBAHUE.

®duszrka: MaTepus, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO,
TeNo0, 00bEM, arperaTHoe COCTOSHUE BEIECTBA, (PM3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHHS, CKOPOCTh,
SHeprus, Macca.

buonorus: kinerka, opraHusM, SKocucTema, ouocdepa, MeTaboIN3M, HACIEeICTBEHHOCTb, aBTOTPO(HBII
U reTepoTpoHBIN THI MUTaHUs, OpokeHue, POTOCUHTE3, IbIXaHHe, OCJIKH, YTIIEBOIbI, JKUPbI, HYKIICHHOBBIE
KHUCTIOTBI, ()EPMEHTHI.

I'eorpadus: mose3Hpie UCKOMAaeMbIE, TOTUIHUBO.

TexHosOTHS: MUIIEBBIE MPOIYKTHI, OCHOBHI PAllMOHAILHOTO MUTAHUS, MOIOIINE CPEACTBA, MATEPUATIBI
13 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sfep. Xumudeckuii snemenT. M3otonsl. CTpoeHue 3NMEKTPOHHBIX 000JI04eK
aTOMOB, KBAaHTOBBIC YUCJIA. JHEPreTUUYECKHe YPOBHU U MOAYypOBHU. AToMHBIe opOuTanu. Knaccuduxarms
XUMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-anmemenTsl). Pacnpenenenue 3JIeKTPOHOB MO aTOMHBIM OpOUTAIISM.
DNeKTpOHHBIE KOHGUTYpallMd aTOMOB JJIEMEHTOB IMEPBOTO—YETBEPTOTO TMEPHOJOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSIHUU, SJIEKTPOHHBIE KOH(UTYPALIUU HOHOB. DIEKTPOOTPUIIATEIBHOCTD.



[lepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux snemenTos .M. MenneneeBa. CBs3b
MEPUOIMYECKOr0 3aKkoHa U I[leproanyeckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOPHUEHN
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX W CJIOKHBIX BELIECTB [0 TIpylnmnaM M IepuojaM. 3HadeHHE nepuoanyeckoro 3axkoHa JI.U.
Menpeneesa.

XuMuueckas CBs3b. BUabl XUMUYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAsA, METaJUIM4YecKas. MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOW CBS3M: OOMEHHBIH M JIOHOPHO-AKIENTOPHBIA. DHEPTrUs W JUIMHA CBS3H.
[TosapHOCTH, HAMPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpatHbie cBs3u. BogopoaHas cBA3b.
MexMOoNeKyJISIpHbIE B3aUMOICHCTBUS.

BanieHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI MOJIEKYJ C HUX
FEOMETPUUECKUM CTpOEHUEM (Ha TPUMEPE COSAMHEHUH JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBnenue 0 KOMIJIEKCHBIX COEIMHEHMUSIX. Cocras KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarTeib, JIMraHAbl. 3HaUYeHHE KOMIUIEKCHBIX coefnHeHui. [ToHsTre 0 KoopauHAIMOHHON
XUMUH.

BemiectBa MOJIEKYISPHOTO W HEMOJIEKYJISIPHOTO CTPOE€HHUA. THIBI KPUCTALIMYECKUX PEHIETOK
(CTpYKTyp) U CBOMCTBA BEIIECTB.

[Tonatne o nucnepcHbIX cuctemax. MctuHHbIe pacTBOpHIL. [IpencraBieHne 0 KOJUIOUIHBIX pacTBOpax.
CriocoObl  BBIpa)KE€HUSI KOHIIGHTpAllMM pacTBOPOB: MaccoBas JOJs BeELIeCTBA B PacTBOpPE, MOJSIpHAS
KOHIEeHTpalus. HackllieHHbIe 1 HEHACBIIIEHHBIE PaCTBOPbBI, PACTBOPUMOCTb. Kpucrammoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPTaHMUYECKHX BEIIECTB. |pUBHUAIBHBIE Ha3BAHUS OTIEIHHBIX
MpEJICTAaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMu4yeckux peakliiii B HEOPraHMYeCKO U OpraHn4eckoil XuMuu. 3aKOH COXpaHEHUs
MacChl BEILECTB; 3aKOH COXPAHEHUS W IPEBPAILCHMS DHEPTrUU IMPU XUMHUYECKUX peakiusax. TemioBbie
3¢ deKTh XuMUYeCKUX peakiuil. TepMoXuMu4ecKkue ypaBHEHUSI.

CKopocTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3audHbIX (akTopoB. ['omMoreHHeie u
reTeporeHHble peakuu. Katanus u karanus3aTopsl.

OOpatumble W HeOOpaTHMbBIC pEaKIMU. XHWMHUYECKoe paBHOBecue. KOHCTaHTa XHMHUYECKOTO
paBHOBecHs. DaKTOPBI, BIMSIONIME HA MOJOKEHNE XMMHUYECKOTO PABHOBECHS: TEMIIEpaTypa, JaBICHHUE U
KOHIIEHTPALIMU BEIIECTB, y4acTBYIOIMX B peakiuu. [Ipunnun Jle [llarense.

DnexTponauTHueckas nuccounanus. CuibHbie U ciadble a1ekTponuThl. CreneHs aucconuanuu. Cpena
BOJHBIX DPACTBOPOB: KHCIOTHAasA, HEWTpaibHas, Mieno4Has. Bopoponusiii mokaszarens (PH) pactBopa.
I'uaponus cosneid. Peakiiuu noHHOTO OOMEHa.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTEIIb.
[Iponeccpl OKHMCIEHMST W BOCCTAHOBJIECHUS. BakHeWllMe OKHCIWTEIM W BOCCTaHOBUTENU. Meton
AIIEKTPOHHOTO OaslaHca. DNEeKTPOJIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HU3YyYEHHUs BEUIECTB W HUX MPEBPALLCHUN: Pa3J0KEHHE MEPOKCHUIA
BOJIOPOJa B IPUCYTCTBUU KATAIM3aTOPa, MOJEIIA KPUCTAIUNTMYECKUX PEHIETOK, IPOBEACHUE PEAKIIM HOHHOTO
oOMeHa, ompeeNeHUue Cpellbl PacTBOPOB C IMOMOIIBI0O HMHIUKATOPOB, W3YUEHUE BIUSHUSA Pa3IHUHBIX
(hakTOPOB HA CKOPOCTh XUMHYECKOW PEAKIINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tomoxenne HemeramuoB B Ilepuommueckoil cucreme xumuuyeckux sneMeHToB [[.M. MenneneeBa u
OCOOCHHOCTH CTPOCHUS HUX aToMOB. DU3WYECKHE CBOMCTBA HEMETAIIOB. AJIOTPONHS HEMETaioB (Ha
puMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bonopon. [lonyuenue, ¢puznueckne U XUMUYECKHE CBOMCTBA: peaKlUU ¢ METallaMU U HEMeTallJlaMH,
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. ['Mapuabl. TOIIIMBHBIE 2IIEMEHTHI.

lanorensl. HaxoxaeHnue B mpupoje, crmocoObl MONydeHHs, (GU3MYECKUE U XUMHUYECKHE CBOWCTBA.
lanorenoBomopoapl. BaxHeiilue KUCIOPOJCOIEpKAIINEe COSAWHEHHUsT TanoreHoB. JlabopaTtopHbeie u
MIPOMBIIIITIEHHBIE CLIOCOOBI TIOTYYEeHUS TaIOreHOB. [I[pruMeHeHne raJoreHoB U UX COSIMHEHUH.



Kucnopon, o3on. JIJabopaTopHbIe ¥ IPOMBIIIIJICHHBIE CIIOCOOBI OTy4eHUs! Kuciaopoaa. Puzndyeckue u
XMMHMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCI0PO1a U 030HA. OKCHUIBI U IEPOKCHIBI.

Cepa. Haxoxzaenue B MpHpOJE, CHOCOOBI MOTY4eHHUsS, (PU3MUECKHE M XHMHUYECKHE CBOMCTBA.
Cepoogopon, cynbdumasl. Oxeun cepsi(1V), okcun cepwi(VI1). CepHucrast u cepHasi KHCIOTBI U MX COJIH.
Oco0GeHHOCTH CBOUCTB CEpHOM KUCIOTHL. [IpruMeHeHune cepsl u €€ cCoeMHEHU.

A30T1. Haxoxxenue B mpupoie, ciocoObl Moy4eHus, GU3nIecKue 1 XUMHUUECKUE CBOMCTBA. AMMMAK,
HUTpubl. OKcuapl a3oTa. A30THCTas W a30THasg KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI. [IpuMeHeHune a3oTa u ero CoeTMHEeHN. A30THBIE YI0OpEHUSI.

dochop. HaxoxneHnue B mpupoje, CIOCOOBI IMOydeHUs, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA.
@ochuner u dpochun. Okcunsl pochopa, dochopras kucnora u e€ comu. Ilpumenenne dochopa u ero
coenuHeHuil. @ochopHbie y1oOpeHus.

VYrinepon, HaxoxaeHue B mpupoje. AsuiorpornHble Moaudukanuu. dusznyeckue M XUMUYECKUE
CBOWCTBAa MpPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepojgoM. Oxcupn yriaepona(ll), oxcun yrimepoma(lV),
yrojibHas KUCJIOTa U €€ coiu. AKTUBHUPOBAHHBIM Yyrojb, ajcopouus. dysiepeHsl, rpaeH, yriiepoJHble
HaHOTPYOKH. [I[puMeHeHne MpoCThIX BEMIECTB, 00Pa30BaHHBIX YIIEPOIOM, U €r0 COCTUHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOJydeHMs, (PU3MUecKue M XUMHUYECKHE CBOICTBA.
Oxcup kpemuus(1V), kxpemHueBas kucioTa, cuiukatel. [IpumMeHenne kpeMHus U ero coeaquHeHuil. Crekio,
€ro MoJy4eHHe, BUJIbl CTEKJIA.

[Tonoxxenne meramwioB B [lepuoanueckoil cucteMe XUMUYECKUX d1eMeHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI04€K aTOMOB MeTasuoB. O0mue Gpusndeckue cBoiicTBa MeTayioB. [I[pumeHeHe MeTamios
B ObITY U TexHHKe. CIlJIaBbl METAJUIOB.

DNEeKTPOXUMHUYECKUN psAJ  HampspKeHWH MeTauioB. OOmmMe CrmocoObl  MOMYyYEHUsS METAJIIOB:
TUIPOMETAJUTYPIusi, MUPOMETALUTYprusl, nekTpometautyprus. [lonarue o xoppos3uu mMetaioB. CriocoOsl
3alUTHI OT KOPPO3UH.

O6mas xapakrepuctuka MetamioB |A-rpynmnel Ilepuoanyeckoil cucTeMbl XUMHUYECKHX AJIEMEHTOB.
Harpuit u xanuii: nmosydenue, pu3nueckne U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M MX
COECIUHEHU.

O6mras xapaktepuctuka metawioB |IA-rpynmer [lepuoaudeckoilt cHCTEMBl XUMHUYECKUX SJIEMEHTOB.
Maruuii u Kanbluii: noyryueHue, pusndeckue u XMuMU4YeCKUe CBOICTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX
coenuHeHu. JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMIL: ToTydeHue, pru3ndeckue 1 XuMU4ecKre CBOMCTBa, MPUMEHEHHUE ITPOCTOrO BEIIECTBA U €T0
coenuHeHU. AM]oTepHbIe CBOWCTBA OKCHA U TUIPOKCHIA AIFOMUHHUS, THIPOKCOKOMILIEKCHI aTFOMUHUS.

OOmas xapakrepucTuka MeTalioB mobouHbix noxarpynn (b-rpynm) Ilepuoanueckoil cucteMmsl
XUMHYECKUX DJIEMEHTOB.

dusznyeckne U XUMUYECKUE CBOMCTBA XpoMa H ero coeanHennit. Oxcuapl u ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). XpoMaTsl U TUXpOMaThl, UX OKUCIUTENbHBIE CBOMCTBA. [lomydyeHne u npuMeHeHe
Xpoma.

Ouznyeckue M XUMHUYECKHE CBONCTBA MapraHila U €ro coeauHeHuil. Bakuelmmne coeanHeHUs
mapranna(ll), mapraama(lV), mapranna(VI) u mapranna(VIIl). Tlepmanranar xaausi, €ro OKHCIHTEIbHBIC
CBOMCTBA.

du3nyeckue U XMMUYECKHE CBOMCTBA JKejle3a U €ro coelnHeHuid. OKCHUIbl, TUAPOKCHIIBI U COJIU
xenesza(ll) u xenesa(lll). [Tonyduenue u mpuMeHeHHE KeJe3a U €ro CIIJIaBOB.

du3nyecKue 1 XMMHYECKUE CBOKMCTBA MeIU U €€ coequHeHuil. [lonydyeHue u npuMeHeHne MeIu U e€
COCIMHECHUN.

[uuk: nomydyeHue, Qu3MUYECKHe M XUMUYECKHE CBOWCTBa. AMMOTEpHBIE CBOWMCTBA OKCHUIA H
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne MHKa U €ro COeMHEHUM.

OKCIIepUMEHTAIbHBIE METOAbl HW3YYeHHs BEIIeCTB M HX NPEeBpalleHUil: H3y4YeHHe O0O0paslioB
HEMETAJIJIOB, TOpeHue cepbl, Gocdopa, kenesa, MarHus B KUCIOPOJIE, U3YUYEeHUE KOJUIEKINH «MeTalbl U
CIUIaBbI», B3aMMOIEHCTBHE HIEJIOYHBIX U IIEIOYHO3EMENBHBIX METAIIOB C BOJOU (BO3MOXKHO UCIIOJI30BAHUE



BHIEOMATEpPHUAJIOB), B3aUMOJCHCTBUE IIMHKA U XKeje3a C PAaCTBOPAMU KHUCJIOT M IIEJI0Yei, KaueCTBEHHbIC
peaklMy Ha HEOPraHMYEeCKUE AaHWOHbBI, KAaTHOH BOJOPOJAa M KAaTHOHBl METAIOB, B3aMMOJICHCTBHE
TUAPOKCHUIOB AJTIOMUHUS U IIUHKA C PACTBOPAMHU KUCIOT M IIEJIIOYEH, perieHre KCIEePUMEHTAIBHBIX 3a71a4
o TemaMm «[ anorens», «Cepa u e€ coeIMHEeHU», «A30T 1 (Hochop U UX COeTUHEHHS», «MeTallIbl TTIABHBIX
MOArpyMI, «MeTasyibl MOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponp xumun B oOecriedeHMU YCTOWYMBOTO pa3BUTHA yesoBeuecTBa. [loHATHE O HAydHBIX METOMAx
MO3HAHUS U METOJOJOTMU HAYYHOTO HCCleoBaHus. HaydHble MPUHIUIIBI OpPraHu3alud XUMHUYECKOTO
MPOM3BOJICTBA. [IpOMBINIUIEHHBIE CIIOCOOBI MOMYYCHHUS BOKHEUIIMX BEMICCTB (HA MPHUMEpPE MPOU3BOACTBA
aMMHUaKa, CepHOW KHCJIOThI, MeTaHoja). [IpOMBIIUICHHBIE CHNOCOOBI TOMYYCHHS METAUIOB W CIUIABOB.
XUMHYECKOE 3arpsi3HEHHWE OKPYXAIoIIed cpeapl W ero mnocieAacTBus. Ponp xumum B obecrieueHun
SHEPreTHYECcKON OE€30MaCHOCTH.

Xumus U 370poBbe uenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuia MCmob30BaHus JIEKAPCTBEHHBIX
npenapatoB. Poib XUMuM B pa3BUTHH MEIUIIMHBI.

XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKH. Poiab XuMuu B 0OECTICUEHHUH TMUIIEBON
0€30MaCHOCTH.

Kocmernueckue u mapgromepunie cpeactBa. beitoBast xumust. [IpaBuiia 6€30macHOT0 UCIIOIB30BAHUS
npenapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

XUMHS B CTPOUTEITBCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OETOH).

XuMHS B CETBCKOM X03siiicTBe. OpraHnyeckre U MUHEpaIbHbIE YA0OpEHHUSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHaibl, KpacKd, CTEKJIO0, Kepamuka. Marepuanbl s
aNeKTpoHUKU. HaHoTexHom0THY.

Pacuérhpie 3amaun.

Pacuérel: Maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00bEMA, KOJMYECTBA BEIIECTBA) MPOTYKTOB
peakiuu, €clii OJHO M3 BEUIECTB MMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTa
peaklyu, eciii OJHO M3 BEUIECTB JAaHO B BHJIE PACTBOPA C ONPEACIEHHOW MacCOBOM JI0JI€M pacTBOPEHHOTO
BEILIECTBA, MAaCCOBOM JOJM W MOJSPHOM KOHLIEHTpAalMU BEIEeCTBAa B PAacTBOPE, IOJM BBIXOJA MPOIYKTA
peakuyu OT TEOPETUYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIE CBS3H.

Peanuzarus MeXIpeAMETHBIX CBSI3€d MPU W3YYCHUHU OOIIel W HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBIISICTCSl Yepe3 HCMOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHM, TaKk U IMOHSATHM,
MPUHATBHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TTOHATHS: SIBIIGHUE, HAYYHBINH (DaKT, TUIIOTE3a, TEOPUsl, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccuukanus, MNEePUOJUYHOCTb, HAONIOEHUE, H3MEPEHHEe, OKCIEPUMEHT, MOJIeb,
MO/JIETUPOBAHHUE.

®usnka: maTepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, H3O0TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SHEPreTHUYECKU YpOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, UJICATbHBIN ra3, (GU3nuecKrue BEeTUUYHUHBI, SUHHUIIBI H3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHusM, SJKocucTeMa, Ouocdepa, MeTaboIM3M, MaKpO- 1 MUKPOIJIEMEHTHI, OEIKH,
KUPBI, YTICBObI, HyKIIEHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U TMOTOK YHEPTUU B
9KOCHUCTEMAX.

I'eorpadusi: MuHEpabl, TOpHBIE TOPO/IBL, TTOJIE3HBIE HCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHonorus:  XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIYpPIrUsi, CTPOUTEIbHbIE  MaTepHUabl,
CENIbCKOXO03SHCTBEHHOE TIPOM3BOICTBO, MUIIEBAsI MPOMBIIILUIEHHOCTD, (hapMalleBTHUECKasi IPOMBIIIUIEHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX IPENapaToB, MPOU3BOJICTBO KOHCTPYKLUHUOHHBIX MaTe€pUaOB, 3JIEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMNUHN HA YI'JIYBJIEHHOM
YPOBHE CPEJHEI'O OBILIEI'O OBPAZOBAHUA
JIMUHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBUM C CHCTEMHO-IESATEIHLHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHMA TMpenMeTa «XHMHA» HAa YPOBHE CpeIHEero oO0Imero oOpa3oBaHUS BBIJACICHBI CIEAYIOIINE
COCTaBJISIIOIIME: OCO3HAHHWE OOYYAIOUMMUCS POCCUUCKOM Tpa)KAaHCKOM HICHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICTICHUIO; HaJTMYHe MOTUBAIIUU K 00Y4E€HHIO; TOTOBHOCTD U
CIIOCOOHOCTh OOYYAIOMIUXCSI PYKOBOJICTBOBATHCSI IMPHUHITHIMH B OOIIECTBE MpaBWIAMH M HOPMaMU
MOBEJICHUS;, HAJIMYUE MPABOCO3HAHUS, IKOJOTMYECKON KYIbTYpbI; CIOCOOHOCTh CTAaBHUTh IIEJU M CTPOUTH
KU3HEHHBIC TJIAHBI.

JIM9HOCTHBIE PE3yIbTaTHl OCBOCHUS MpeaMeTa «XHMHS» OTPa¥aroT CHOPMHPOBAHHOCTH OIBITA
MMO3HABATEIbHON U MPAKTHYECKOHN JIEATEIBHOCTH 00yJarolUuXCsl B MIPOLIECCEe peain3alui 00pa3oBaTeabHOM
JEeSITEIbHOCTH.

JIM4HOCTHBIE pE3YNbTaThl OCBOCHUS TpeIMeTa «XHUMHS» OTpPaxarT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHON U MPAKTHYECKOH JIEATEIHHOCTH 00YyJarolUXCsl B MPOLIECCEe peain3alui 00pa3oBaTeabHOM
NESTETFHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUSI 00YJAIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBaXKCHHUS K 3aKOHY U
MIPaBOMOPSIZIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMaX U MPaBUIaX MEXIMIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEILHOCTH MPH CO3JaHUU YU4E€OHBIX MPOEKTOB, PEIICHUN
y4€OHBIX U MO3HABATEIBHBIX 33124, BHIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTUX MpU aHallu3e
Pa3IMYHbBIX BUJIOB YU€OHOU 1A TENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEINIO OTEYECTBEHHON XUMUH;

YBaXEHHMsI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHUIIOKEHHUS XUMUH,
OCO3HAHHS TOTO, YTO JAaHHbIE HAYKH €CTh pe3yJlbTaT JIUTENbHBIX HaONIOEHUN, KPOMOTIUBBIX
JKCIIEPUMEHTAIIbHBIX IOUCKOB, IIOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U IO3HABATEIbHBIX MOTHBOB B IMOJyYEHUU W MOCIEAYIOLIEM aHaiu3e WH(OpMaluu o
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OILIGHMBAaTh CUTYyalldd, CBS3aHHBIE C XUMHUYECKUMH SIBJICHHUSIMH, WU TMPUHUMATbH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBApHILEW ¢ MO3ULUN HPABCTBEHHBIX U
MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUI NOCTYIIKOB;

4) popMupOBaHUs KYJIbTYPbI 310POBbS:

MMOHUMAaHMs [EHHOCTEH 3I0pOBOro U Oe30macHoro odpasza »KU3HH, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns mpaBui 0O€30MacHOro OOpalleHHs C BeUIeCTBaMH B OBITY, MOBCETHEBHOW J>XHU3HU, B
TPYZIOBOM JE€ATENBHOCTH;

MOHUMAaHMs I[IEHHOCTH MPaBUJ HHIUBUIYATbHOTO M KOJUIEKTHBHOTO OE€30MacHOTO MOBEACHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUN M HEMPUSITUS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUSI alKOTOJs, HAPKOTHUKOB,
KypeHHs);

5) TPY10BOIro BOCIIUTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4€0HO-HCCIEIOBATENbCKOW JESITENFHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIBbHOCTH;



YCTaHOBKM Ha aKTMBHOE€ yYacCTHE B PELIEHUU NPAKTUYECKUX 3aJay COLMAJIBLHOM HANpaBICHHOCTH (B
paMKax CBOETo KJjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO mpodeccuii pa3auyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHUSI IPEAMETHBIX 3HaHUH 110 XUMUH;

YBa)KEHHUS K TPYy, JIOAAM TPYyJa U pe3ysbTaTaM TPYI0BOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIBHOW TpaeKTOpuu oOpa3oBaHus, Oyaymien
npodeccun W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U TIOTPEOHOCTEH 001I1ecTBa;

6) 3x0/10rMuecKoro BOCNMTAHUA:

9KOJIOTMYECKU 11€JIECO00Pa3HOT0 OTHOUIEHMSI K MPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU Ha
3emire;

MMOHUMAaHUs IJ100abHOTO XapaKTepa IKOJIOTMUECKUX MPOoOJIeM, BIUSHUSA HIKOHOMUYECKUX MPOLIECCOB
HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOJUMOCTH HCHOJB30BAHUS JOCTM)KEHUH XMMHM JUIsL pELIEeHHs BOIPOCOB
paIMOHaIBLHOTO MPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HEINpPUATUS JEHCTBHUM, INPUHOCAIIMX BPEN OKPYKAIOIMIEW NPUPOJHOW Cpene, yMEHMs
MIPOTHO3UPOBATh HEONArONPUSATHBIE HSKOJIOTMUYECKUE IOCIEJACTBUS MpPEANPUHUMAEMbIX JEUCTBUH H
MpeloTBpallaTh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTUYECKOTO MBIILIEHHS, 3KOJIOTHYECKON KYIbTYphI, OMbITA JAEATEIbHOCTU
9KOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MMO3HABATEIbHON, KOMMYHUKATUBHOM
U COLIMATILHOU MPaKTHKE, CTIOCOOHOCTH U YMEHUS! aKTUBHO MPOTUBOCTOSTH UJICOJIOTHU XeMOo(hoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKM M OOLIECTBEHHOMH
IIPAKTUKU;

MOHMMAaHUs CHeU(PUKN XMMHUU KaK HayKd, OCO3HaHUS €€ poiM B (JOPMHPOBAHUU PALMOHAIBHOTO
Hay4YHOTO MBIIUICHHS, CO3/IaHUM LIEJIOCTHOTO MNPEJCTABICHHUS 00 OKPYXAIOLIEeM MHUPE KaK O €IUHCTBE
IPUPOJBl M YEIOBEKa, B TO3HAHUM HPUPOIHBIX 3aKOHOMEPHOCTEM M pELIEHHH IpoOJeM COXpaHEHMs
IIPUPOJHOTO PABHOBECHS;

yOex1EHHOCTH B 0C0001 3HAUMMOCTH XUMHHU AJIs1 COBPEMEHHOM LIMBUIIM3ALIUU: B €€ T'YMaHUCTUYECKOMN
HaIpaBJICHHOCTU U BaKHOU POJIM B CO3aHUU HOBOH 0a3bl MaTepUaIbHOM KyJIbTYpbI, B pEILIEH MU ITI00AJIbHBIX
po0JieM yCTOMUMBOrO pa3BUTHS YEJOBEUECTBA — ChIPHEBOM, SHEPreTUUYECKOH, MTUILEBOM U 3KOJIOTHYECKOMN
0€30I1aCHOCTH, B Pa3BUTUU MEJMIIMHBL, OOECIIEYEHUH YCIOBUH YCIEIIHOTO Tpyda U 3KOJOTHYECKH
KOM(pOPTHOH KU3HU KaXKJOTr'0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHUMaHHUS CYHIHOCTH METOAOB IIO3HAHUS, UCIOJB3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTHM MCIIOJIb30BaTh IOJydaeMble 3HAHUS JUIs aHalu3a U OOBACHEHUs
SBJICHUHM OKpPYKAIOIIEro MHpa W HPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHUs JAenaTb OOOCHOBaHHbIE
3aKJIIOYEHUSI HA OCHOBE HAayuyHBIX (DAKTOB M HMEIOIIMXCA JaHHBIX C LEJbIO IOJyYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO UCII0JIb30BaTh XUMUUYECKHE 3HAHUS JUIs PELICHUs IPO0JIeM B peaIbHbIX
KU3HEHHBIX CUTYyalVsIX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATEIBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO U CamMOOOpa30BaHHIO, K AKTUBHOMY
MOJTy4EHUIO HOBBIX 3HaHUI 110 XMMHHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCHOHATBHOMN e TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHble pe3ylnbTaThl OCBOEHHUS IMPOrpaMMbl MO XHMHUU Ha YPOBHE CPETHEro OOIIero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMble A (OPMHUPOBAHMA  MHPOBO33PEHUS  OOyyaromUMXCs  MEXKIAMCUUIUIMHAPHBIC
(MexXnpeaMeTHble) OOIeHayYHble IOHSATHS, OTPaXKalOIIMe LEJIOCTHOCTh HAayYHONW KapTUHBI MHpa H



crenu(uKy METOJOB TO3HAHMS, HCIIOJIb3YEeMBbIX B €CTECTBEHHBIX HaykKaX (MaTepus, BEIIECTBO, SHEPTHUs,
SIBJICHUE, TMPOIIECC, CHUCTEMa, HAYYHBIH (aKT, MPHUHIMIL, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT U IPYTHE);

yYHHUBEpCalIbHbIE Yy4eOHbIE JIeHCTBUS (IMO3HABATEbHBIC, KOMMYHHKATHBHBIC, DETYISTHBHBIC),
obecneunBaromue (GopMupoBaHue (YHKIMOHATHHOW TPAMOTHOCTH U  COLMAIBHOW KOMIICTECHIIUU
oOyJaronuxcs;

CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIB30BAaTh OCBOCHHBIC MEKIUCIUTUTMHAPHBIC, MHPOBO33PCHUCCKUE
3HAHMS U YHUBEPCAIbHBIE YIeOHBIC ICHCTBUS B TIO3HABATEIILHOM M COIIMAIILHOM MTPAKTUKE.

MeranpeameTHbIC pe3yabTaThI OTpaXkalOT  OBIIAJICHUC YHUBEPCATbHBIMU YIeOHBIMH
MM03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIHFHO (DOPMYITUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

OTIPEJICIIATh eI JCATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JOCTH)KCHHS, COOTHOCHTH
Pe3YIBTAThI ICATSIILHOCTH C IMOCTABIICHHBIMH TEJISIMH;

WCII0JIb30BAaTh MPH OCBOCHHWHM 3HAHWWA MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATh XapaKTePHBIC
MPU3HAKKA TOHATHA M yCTaHABIMBATHL WX B3aUMOCBS3b, HCIOJH30BaTh COOTBETCTBYIOIIWE IOHSTHS s
O0OBSICHEHUS OT/ICIHHBIX (DAKTOB U SIBJICHUH;

BBIOMPATH OCHOBAHUS M KPUTEPHH JUTS KJIIACCU(DUKAIINN BEIISCTB M XUMUICCKIX PEaKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBEHHBIE CBSI3U MKy N3yIaeMbIMHU SBJICHUSMU;

CTPOUTH JIOTHYCCKHE pacCyKJeHUs (MHIyKTHBHBIC, JCAyKTHBHBIC, [0 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH | IPOTHBOPEUYHS B PACCMATPUBACMBIX SBIICHUAX, (DOPMYIUPOBATH BHIBOBI M 3aKITFOUCHHUS;

MPUMEHATHh B TPOIECCE TO3HAHUS HCIOJIb3yeMble B XUMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBhIBaTh MOJICTBHBIC TPEACTABICHUS — XWMHUYECKHH 3HAK (CHMBOJ) 3JEMEHTa, XHUMHUYECKas
dbopmyra, ypaBHEHHE XUMHUUYECKOW PEAKIIMUA — TPH PEIICHUH YU4€OHBIX MO3HABATEIBbHBIX U MPAKTUIECCKUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX INPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKHX PEAKIIHM.

2) 6a30BbI€e HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O IIO3HAHUS BEIIECTB U XUMHYECKUX PEAKIINH;

dbopMyaupoBaTh IENM W 3a7a4d HCCIEAOBAHMS, HMCIOJIb30BaTh TOCTABJICHHBIC W CAMOCTOSITEIIBHO
chopMyIMpOBaHHBIC BOTIPOCHI B KAY€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI 1T (POPMHUPOBAHUS TUITOTE3bI
10 TIPOBEPKE MPABMIBHOCTH BBHICKa3bIBAEMBIX CYXKICHU;

BJIQJIETh HAaBBIKAMH CAMOCTOSITEJIPHOTO IJIAHUPOBAHUS U MPOBEJACHUS YUCHUUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsI HaOMIOaTh 3a XOAOM IMPOLIECCa, CaMOCTOSITENIFHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyaUpOBaTh O00OOIIEHHS U BBIBOJBI OTHOCHUTENBHO JOCTOBEPHOCTH pPE3YJIbTAaTOB
HCCEA0BaHUs, COCTABIISITE 00OCHOBAHHBIN OTYET O MPOJICTaHHOM paboTe;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIEeOBATENbCKOW U TMPOEKTHOW JESITeNbHOCTH, MPOSBIISTH
CIOCOOHOCTP M TOTOBHOCTH K CAMOCTOSITEILHOMY IIOMCKY METOJOB pELICHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B Pa3MYHBIX MCTOYHMKAX HHPOpMAIMK (HAYYHO-TIOMYJsIpHAs JIATEparypa
XMUMHUYECKOTO COJIEp:KaHusl, CIpaBOYHbIE MocoOusi, pecypchl MHTepHeTa), aHaIM3upoBaTh WHGOPMAIUIO
pa3IMYHBIX BHUJIOB H  (QOpM MpeACTaBICHUs, KPUTUYECKH OIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTE;

(dbopMynUpoBaTh 3amMpoChl U MPUMEHSATh PAa3IMYHBbIE METOABI MPHU MOUCKEe U OTOOpe MH(OpMAIIHH,
HE0OXO0TUMOM ISl BHITIOJTHEHUS YIeOHBIX 3a7au OTPEIeIEHHOTO THIIA;

MpHOOpETaTh OMBIT UCTIOIB30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IHMUHBIX
TTOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIBbHYIO (OpMY MpelcTaBieHus WHpopMauu (cxemsl, rpaduky,
JMarpaMMbl, TaOJIULBI, PUCYHKHU U IPYTHUE);

WCIOJb30BaTh HAYYHBIN S3BIK B KayeCTBE CPEACTBA NMpH paboTe ¢ XUMHUYECKOW HHGOpMaIMen:
MPUMEHSTH MEXITpeaMeTHbIE ((prU3nUecKre 1 MaTeMaTUYeCKHe) 3HaKU U CUMBOJIBL, (hopMyIibl, aO0OpeBHUaTYPHI,
HOMEHKIIATYpY;

HCI0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHukaTuBHbBIe YHUBepcaIbHbIe y4eOHbIe JeliCTBHUS:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOI TEMBI B XOJI€ IMAJIOTa U/ TUCKYCCHH,
BBICKa3bIBaTh UEH, (OPMYIUPOBATH CBOM MPEIOKEHNS OTHOCUTEIBLHO BBIIIOJHEHUS IPEUI0KEHHON
3a/1a4y;

BBICTYNIaThb C  IpPE3CHTAlUed  pe3y/lbTaTOB  II03HABATEIbHOM  JEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBINOJHEHUU XUMHUYECKOTO SKCIEPHUMEHTa,
MPaKTUYECKON pabOThl IO MCCIEA0BAHNIO CBOMCTB M3y4aeMbIX BELIECTB, peau3aliy yueOHOro MpoeKTa, U
(dbopMynupoBaTh BBIBOJBI M0 pe3yjbTaTaM MPOBEIEHHBIX UCCIENIOBAHUN MYyTEM COTJIACOBAHMS MO3MUIMM B
X0J1e 00CYXICHUS 1 0OMEHa MHEHUSIMHU.

PeryasitTuBHble yHMBepcaJlbHbIe YueOHbIe 1eliCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO MTO3HABATENIbHYIO JESATEIbHOCTD, ONpeaess eé
LeMM U 3aJ]aud, KOHTPOJIUPOBAaTh U MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH IMpeagaraeMblil aaropuTM
NeMCTBUIM NIpH BBIIOJIHEHWH YYEOHBIX M HCCIIENOBATENbCKUX 3a/ad, BbIOMpaTh Hambosee 3(PQpeKTUBHBII
CHoco0 UX pelIeHus ¢ y4ETOM MOJTy4eHUS! HOBBIX 3HAHHUM O BEIIeCTBAaX U XMMHUECKUX PeaKUsiX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

IIpenmeTHble pe3yabTaThl OCBOEHHUS NMPOrpaMMbl IO XUMHM Ha YIJIyOJEHHOM ypOBHE Ha YpPOBHE
cpemHero oOmiero oOpa3oBaHUs BKIIOYAIOT CHEIMUYECKUe I YIeOHOTo MpeaMeTa «XHUMHUs HaydHbIE
3HaHUS, YMEHUS U CIOCOObI JEWCTBUI MO OCBOEHHUIO, MHTEPIPETAMU U NpeoOpa30BaHUIO 3HAHUM, BUJBI
JEATeNbHOCTH 10 MOJIY4YEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO 3HAaHUM B PA3JIMYHBIX Y4EOHBIX CUTYalUsX, a
TaKXKe B PEAJIbHBIX JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX C XUMHUEH. B mporpamMme nmo Xxumuu npenMeTHbIE
pe3yiabTaThl MPEICTABICHBI 10 TOAaM U3y4YEHUs.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHsS Kypca «OpraHuyeckasi XUMHsD OTPayKaroT:

C(OPMHPOBAHHOCTh IPEJACTABICHUNA: O MeCTe€ M 3HAUYEHUM OPraHMYeCKOW XHMHUU B CHUCTEME
€CTECTBEHHbIX HayK M €€ poJii B 00ECII€YeHNN YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA B PELICHUU IpoOIeM
9KOJIOTUYECKOM, HHEPreTHUeCKOW M MUIEBOM 0€30MacHOCTH, B Pa3BUTHM MEAULIMHBI, CO3JaHUU HOBBIX
MaTepUalioB, HOBBIX HCTOYHHUKOB 3HEpPIUH, B O0OECHEUEHHM PALMOHAIBHOIO IPHPOJIONOJIb30BaHUS, B
(opMHUpPOBaHUK MHPOBO33pPEHUSI U OOLIEH KyJabTYphl YENOBEKa, a TaKXKe SKOJIOTMYECKH 0O0OCHOBAHHOIO
OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M PUPOTHOM Cperie;

BJIQJICHHUE CUCTEMON XUMHYECKUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLIME IOHATUS —
XUMHYECKHI AJIEMEHT, aTOM, SIIPO U AJIEKTPOHHAsi 000JI04Ka aTtoMa, S-, P-, d-aToMHBIE OpOUTAIIH, OCHOBHOE
U BO30Y)XIEHHOE COCTOSIHUS aTOMa, TMOpUAM3ALMUS aTOMHBIX OpOWTasied, MOH, MOJIEKYJa, BAJIEHTHOCTb,
IEKTPOOTPHULATENBHOCTD, CTEIIEHb OKUCIIEHHs, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIN
00BEM, YIIIEepOAHBIM CKeneT, (pyHKIMOHANbHAs TPYIIa, pajuKaji, CTPYKTypHble (GopMynbl (pa3BEPHYTHIE,
COKpAIll€HHBbIE, CKEJIETHbIE), U30MEPHsI CTPYKTYpPHAs U MPOCTPAHCTBEHHAas (reoMeTpuyeckas, onTuyeckas),
M30MEpPBI, TOMOJIOTUYECKUH PsIZl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOA- U a30TCOAEPKALIUE OPraHUYECKHE
COEIMHEHUS, MOHOMED, NTOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHNS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3axon Jl. 1. MenneneeBa, Teopust crpoeHus opranndeckux semects A. M. byrneposa,
3aKOH COXPaHEHUS MAacChl BEILECTB, 3aKOH COXPAaHEHMs] W IPEBPALICHUS HSHEPIUM IPU XUMHUYECKHX
peaKnmsix), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIUE B OCHOBE
[IOHUMAaHUsl TPUYUHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBJICHHUH; MPEACTABIEHUS O MEXaHM3Max
XMUMHMUYECKUX PpEaKLUHUH, TEPMOJMHAMHYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HX IPOTEKaHUs, O



B3aMMHOM BIIUSHUM aTOMOB M TPYIIl aTOMOB B MOJEKYNax (MHAYKTUBHBIM W MeE30MEpHbIN 3()(eKTsl,
opuentanTsl | u |l pona); daxkronornyeckue CBeIeHHS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U O€30mMacHOM
WCIOJIb30BAHNU BAKHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU NESATEIHLHOCTH UEIOBEKa,
OoO0MMX HAy4YHBIX NPUHIUMNAX XUMHUYECKOTO IPOW3BOJACTBA (HAa TpHMEpEe MPOU3BOJACTBA METAHOJA,
nepepadoTku HePTH);

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIE TNPU3HAKK TOHATHH, YCTaHABIMBATh UX
B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIME MOHITHUS NPU ONUCAHUHM COCTaBa, CTPOEHUS U CBOWCTB
OPraHU4YeCKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCIO0JIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS MOJIEKYJSIPHBIX U  CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJISITh ypaBHEHUS XHMMUYECKUX pEaKUUA M pacKpblBaTb WX CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca 3TUX peaklui, peakiui
MOHHOI0 0OMeHa MyTEM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHU;

M3rOTABJIMBATh MOJEIN MOJIEKYJ OpPraHMYEeCKUX BELIECTB IS WJUIIOCTPALMM HUX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMHUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh IPUHAJIEKHOCTh U3yUYEHHBIX OPraHUUYECKHUX BELIECTB I10
UX COCTaBy M CTPOEHHIO K OMNpeAeNéHHOMY KIacCy/TpyIie COEeIUHEHHWH, aBaTh UM Ha3BaHUS IO
cucrematnueckoir HomeHkmarype (IUPAC) w mnpuBomuTh TpHUBHANbHBICE Ha3BaHUS [UIS  OTACITHHBIX
MIpe/ICTaBUTENe OPraHUYECKUX BEIIECTB (ITHIIEH, alleTHIIEH, TOJIYOJ, TJIMLEPHUH, 3TUJIICHTINKOIb, (PeHom,
(dbopmanpaeru, aleranbAerul, aleToH, MypaBbiHas KUCIO0Ta, YKCYCHasl KUCIO0Ta, CTeapuHOBAs, OJICMHOBAs,
MaJIbMUTHHOBAs KUCJIOTHI, TJUIMH, alaHWH, MallbT03a, (PPYKTO3a, aHWJINH, TUBUHWII, U30TPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUEC);

C(OPMHPOBAHHOCT YMEHHUS ONPEAENIATh BHJ XUMUYECKOH CBSI3U B OPraHUYECKHUX COEAMHEHHSIX
(KOBaJICHTHAs! M HOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHPOBAHHOCTb YMEHUS IPUMEHSATD MOJIOKEHHUS TEOPUH CTPOEHMSI OpraHMUYEeCKHX BemecTB A. M.
byrnepoBa 111 00bsICHEHN 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOEHMUS;

C(OPMHPOBAHHOCTh YMEHHUIl XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA TUIMYHBIX MPEACTABUTEICH PA3IMUHBIX KI1ACCOB OPIraHNYECKUX BEIECTB: aIKaHOB, IUKJIOAIKAHOB,
QJIKEHOB, AQJIKaJMEHOB, AQJIKWHOB, apOMaTUYECKUX YIJIEBOJOPOAOB, CIHUPTOB, QJIbJETUAOB, KETOHOB,
KapOOHOBBIX KHCJOT, IPOCTBIX U CIO0XHBIX 3(UPOB, )KUPOB, HUTPOCOCAUHEHUNA U AMUHOB, aMHUHOKHUCIIOT,
0€eJKOB, YrieBOJOB (MOHO-, M- U MOJMCAXapUIOB), WILTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMUYECKUX PEAKIMH C UCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMHUPOBAHHOCTh YMEHHUs MOATBEP)KJaThb Ha KOHKPETHBIX IpPHUMEpax XapakTep 3aBUCHUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COETUHEHUN OT KPATHOCTHU M THIIA KOBAJEHTHOM CBS3U (O- U T-
CBSI31), B3aMMHOTO BJIMSIHUS ATOMOB U IPYIIIl aTOMOB B MOJIEKYJIaX;

C(OPMHPOBAHHOCTh yMEHHSI XapaKTepU30BaTb HCTOYHHUKU YIJIEBOJAOPOIHOTO ChIpbi (HEPTH,
IPUPOHBIN ra3, YroJib), CIoCOObI €ro nepepaboTKU U MPaKTUYECKOe IPUMEHEHHE TPOIYKTOB epepaboTKy;

C(OPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAaHMH O €CTECTBEHHO-HAy4YHbIX METOJAaX ITO3HAHUS —
HaOJII0IEHUH, U3MEPEHNH, MOIETTMPOBAHUY, FIKCIIEPUMEHTE (PealbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh
9TH 3HAHUS;

Cc(OPMHUPOBAHHOCTh YMEHHSI IPUMEHATh OCHOBHBIE ONIEPAIIMH MBICIUTEIBHOM NESITEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHME, 0000IIeHNe, CUCTEMAaTU3alNI0, BhISBICHHE MPUUMHHO-CIIEICTBEHHBIX CBs3eH — Ui
U3Y4EHHUs CBOMCTB BELIECTB U XUMHUUECKUX PEAKIU;

C(OPMHUPOBAHHOCTh YMEHHUI: BBISBIATH B3aUMOCBSI3b XWMHYECKUX 3HAHMA C TOHATUAMU U
MPEJCTAaBICHUSAMH PYTUX €CTECTBEHHO-HAYYHBIX MPEMETOB /sl 60J1e€ 0CO3HAHHOTO IOHUMAaHUS CYIIHOCTH
MaTepHaIbHOTO €JJMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHHSI 10 OPraHUYeCKO XUMUH JUIs OOBSICHEHUS
Y IPOrHO3MPOBAHMS SIBJIEHNH, UIMEIOIIHNX €CTECTBEHHO-HAYUYHYIO IPUPOLY;



c(OPMHUPOBAHHOCTh YMCHHIA: TMPOBOJUTH PACUETBI MO XUMHYECKUM (opMylaM | ypaBHEHUSM
XMUMUYECKUX pEaKIHi C HCHOJb30BaHHEM (U3MYecCKHX BeIMYMH (Macca, OO0bEM Tra3oB, KOJUYECTBO
BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHONW CTOPOHBI: pPacy€Thl MO HaXO0XKJIECHUIO
XUMHYECKON (OpMYJbl BEIIECTBA O M3BECTHBIM MACCOBBIM JIOJIIM XHUMHYECKHUX 3JIEMEHTOB, IMPOAYKTaM
CrOpaHusl, INIOTHOCTU Ta3000pa3HbIX BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATh, AHAJIM3UPOBATh W OLEHUBATh C MO3UIMH
9KOJIOTMYECKON O€30MacHOCTH MOCHEACTBUSI OBITOBONM M IMPOU3BOJACTBEHHOMN JESTEIBbHOCTH YEIOBEKa,
CBSI3aHHOM C IepepadOTKON BEIIECTB, HCIOJb30BaTh IMOJYYEHHbIE 3HAHUS A IPUHATUS T'PAMOTHBIX
penieHuit mpoOieM B CUTYallUsX, CBSI3aHHBIX C XUMHUEH;

c(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSATENHHO IIAHUPOBATH M MPOBOJAUTH XUMUYECKUH IKCTIEPUMEHT
(monmydyeHne M M3y4EHHE CBOMCTB OPraHUYECKUX BELIECTB, KAaYECTBEHHbIE PEAKIUH YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPraHUUECKHUX BEILIECTB, PEIIEHHE SKCIIEPUMEHTAIbHbIX 337124
M0 PpAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJCHHEM TIpaBUiI O€30MacHOTO oOOpalmeHus ¢
BEILIECTBAMU M JIAOOpaTOpHBIM O00OpyIOBaHUEM, (OPMYIUPOBATH LENb HCCIEIO0BAaHUS, MPEICTABIATH B
pasnu4HOl opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOr0AaTh MpaBuIa SKOJIOTMUECKHU 11€1ec000pa3HOro MOBEAECHUS B OBITY U TPYAOBOM AESITEILHOCTU B
LEIAX COXPAHEHUs CBOErO 3JI0POBbs, OKPYXKAIOWIEW NPUPOAHOW Cpelbl U JOCTHMKEHUS €€ yCTOWYMBOIO
pa3BUTHS,

OCO3HABATh OMACHOCTh TOKCUYECKOTO JEHCTBHS HA KMBbIE OPraHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BENIECTB, MOHUMas cMbIci nokazarens [TJIK;

aHAJIM3UPOBATH 1E1€CO00PA3HOCTh MPUMEHEHHSI OPraHUYECKHUX BEIIECTB B POMBIIINIEHHOCTH U B OBITY
C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH IleJIHANPaBIeHHBIA OMCK XUMUYECKON nH(pOopMaluu B
pa3IMyYHBIX HCTOYHHMKAX (HaydyHas W y4deOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBoi HHGopMmanuwu,
WNuTepHer u apyrue), KpUTHUECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HHGpOpMaIuio, nepepadarbiBaTh €€ U
WCIIOJIb30BaTh B COOTBETCTBUHU C IMOCTABJICHHOMN Y4eOHOM 3a/1aueH.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O011as 1 HeopraHu4eckasi XUMUs OTPaXKakoT:

cOpPMUPOBAHHOCTh NPEJACTABICHUN: O MAaTEPUAIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTIX U
[M03HABAEMOCTH SIBJICHUW NPUPOJIbI, O MECTE ¥ 3HAYEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B
ofOecre4eHn YCTOMYUBOTO Pa3BUTHUS, B PEUICHUH MPOOJIEM SKOJIOIMUECKOM, SHEPreTUUeCKON U MUIIeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBIL, CO3JaHUM HOBBIX MAaTEpPHaJOB, HOBBIX HCTOYHHKOB JHEPruH, B
obecrevyeHny palroHaIbHOTO MTPUPOIOTIONB30BaHuUs, B (GOPMUPOBAHUM MUPOBO33PEHHUS U OOIICH KYIbTYpPhI
YeN0BeKa, a TAKKE SKOJIOTHUECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOIHON CPEe;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpPAas BKIIOYAET: OCHOBOIIOJIATAOLIME IOHATUS —
XAMHYECKHU 3JIEMEHT, aTOM, SPO aToMa, W30TOIbI, JJEKTPOHHAs 000J0YKa aroma, S-, P-, O-aTOMHbIC
opOuTa, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpHAM3alMs aTOMHBIX OpOUTaled, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTENICHh OKUCIICHUS, XUMUYecKas CBsI3b (KOBaJICHTHAs,
WOHHAs, MeTaJUIMYecKas, BOJOPOJHAs), KPUCTAJUIMYECKash peméTka, XHMHUYecKas peaklus, pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIEKTPOIUTHYECKAss AMCCOLMALMS, CTENEHb JAMCCOLMAIINM, BOJIOPOIHBIN
MoKa3aresb, OKUCIUTENb, BOCCTAHOBUTEIb, TETNIOBON 3((EeKT XUMUUECKON peaKInu, CKOPOCTh XUMUYECKOM
peaKkiuy, XUMHYEeCKOe pABHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl DIEKTPOJUTHYECKOW IHCCOILMAIUU,
nepuoanueckuii 3akoH J[.MI. MenneneeBa, 3aKOH COXpAaHEHHMS MacChl BEIIECTB, 3aKOH COXpPAaHEHUS H
MpPEBpAICHUsI PHEPruUd NpPU XUMUYECKUX PpEAKIMUAX, 3aKOH TOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
JNEUCTBYIONIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHUH, MHUPOBO33PEHYECKHE 3HAHWS,
JeXalme B OCHOBE IMOHHMMAaHMUS NPUUYUHHOCTH U CHUCTEMHOCTH XUMUYECKHUX SBJIICHHI; COBpPEMEHHBIE
MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM U HAJMOJIEKYISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHu3MaxX XUMHUYECKUX pEakUuid, TEePMOJUHAMHUYECKUX U  KUHETHUYECKUX



3aKOHOMEPHOCTSAX HMX HPOTEKAaHUS, O XMMHYECKOM PaBHOBECUH, PAcTBOpax M AUCIIEPCHBIX CHUCTEMaX;
(aKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIY4YeHUH U 0€301aCHOM HCIIOJIb30BAaHUH BayKHEHIIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYCCKON JEATEIILHOCTH YEIOBEKa, OOIINX HAYYHBIX MPUHITUTIAX
XMMHMUYECKOTO ITPOU3BO/ICTBA;

cOPMHUPOBAHHOCTh YMEHHWIA: BBISBISATH XapaKTEPHBIC TPU3HAKU TMOHSTHHA, YCTAaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMHUCAHUA HEOPTaHUYECKHX BEHIECTB U UX
IIpEBpALICHUN;

Cc(OPMHUPOBAHHOCT YMEHHS HCIOJB30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsI COCTaBJICHHs (opmyn
BEIIECTB U YPAaBHEHHI XMMUYECKUX peakuui, cuctemarndeckyto HomeHkinarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHUS OTACIIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTH YMEHUS OIPEJIENATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS! XUMUYECKUX JIEMEHTOB
B COCIUHEHHSX, BUJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas, BOJOPOJHAs), THUII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJ/Ia XUMUYECKON CBSI3U U
TUMA KPUCTAJUTMYECKON pemeéTkd, OOMEHHBIH U JIOHOPHO-aKIENTOPHBI MEXaHW3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHUH: KJIacCU(UUUPOBATh: HEOPraHMYECKHE BEIIECTBA IO HUX COCTaBy,
XMMHUYECKHE PEaKIUU MO Pa3jIMyHbIM MpHU3HAKaM (YUCIY U COCTaBY pearupyroolux BEUIECTB, TEIJIOBOMY
3¢ deKTy peakny, U3MEHEHHUIO CTETIeHEH OKHCIIEHUS 3JIEMEHTOB, 0OpaTUMOCTH, YUacTHIO KaTalu3aTtopa u
JPyrye); caMOCTOSATENbHO BHIOMpPATh OCHOBAHUS U KPUTEPHUH ISl KJIACCU(PUKALMU M3Y4aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIINH;

chOopMUPOBAaHHOCTh YMEHHSI PACKpBIBATh CMBICH Tepuoanyeckoro 3akona [[. M. MenpaeneeBa u
J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh NEKTPOHHOE CTPOECHUE aTOMOB U HOHOB XUMHUYECKHUX
3JIEMEHTOB TepBOro—4erBépToro mnepuoqoB Ilepuomuueckoit cucremsl .M. MenpaeneeBa, HCHOJb3ys
MOHATHS «IHEPTeTHYCCKUE YPOBHH», «IHEPreTHYECKUE IMOAYPOBHU», «S-, P-, 0-aTOMHBIC OpOUTAIM»,
«OCHOBHO€ U BO30YXIIEHHOE SHEPreTUYEeCKHe COCTOSIHUS aTOMay; OOBICHITh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX COEIUHEHMI Mo nepuojaM u rpynnam [lepuoandeckoit cucrtemsl /1.
N. MenneneeBa, BaJICHTHbIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHMS HX AIIEKTPOHHBIX
000JI0YEK;

cOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKUE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYHIECTBOBAHUE TIE€HETUYECKOW CBSI3U MEXKAY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOUIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHII;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX DPEAKIIHIA
MOCPEJICTBOM COCTABJICHUS JJIEKTPOHHOrO OaliaHca ATHX peaklil; peakluuid HOHHOrO OOMeHa MyTéM
COCTaBJEHUSI HX TMOJHBIX W COKPAUIEHHBIX MOHHBIX YpPaBHEHUM; pEAKUUMN TUAPOJIN3a; peakuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMHUHUS);

c(OpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMHUUECKUX PEaKIuil ¢ y4ETOM
UX 3HEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep M3MEHEHUsI CKOPOCTH XMMHUYECKON peaKIMu B 3aBUCUMOCTH
OT pa3NUYHBIX (PAKTOPOB, a TAKKE XapaKTeP CMEIEHUS XUMHUYECKOTO PAaBHOBECHS O] BIUSHUEM BHEITHUX
BozneiicTBul (mpuniun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHWMUYECKHE pEaKIMH, JeKalue B OCHOBE
MPOMBIIIIJIEHHOTO TOJNYYEHUs] CEPHOM KHUCIOTHI, aMMHaka, OOIIMe HaydyHbIe MPUHIUIBI XUMHUYECKHX
MIPOU3BO/JICTB; 11E1€CO00Pa3HOCTh MPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIIIIEHHOCTH U B OBITY C
TOYKHU 3PEHHUS COOTHOILIEHUSI PUCK-TIONB3A;

c(hOpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUHN O METO/IaX HAYYHOTO MO3HAHUS SBJICHUA MTPHUPOIBI —
HaOOJIeHNE, U3MEpPEeHHe, MOJCTUPOBAHUE, IKCIEPUMEHT (PEaIbHbI U MBICIEHHBIN), HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSTh 3TU 3HAHUS MPHU IKCIIEPUMEHTAILHOM UCCIIEI0BAHUH BEIIECTB U



Uit OOBSICHEHUS! XUMUYECKUX SIBIICHUH, UMEIOLITUX MECTO B IPUPOJIC, MPAKTUICCKON ICATEIHHOCTH YeIOBEKA
¥ B TIOBCSTHEBHOM JKU3HMU,

cOPMHUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XUMHUYECKHX 3HAHUH C TOHATHSMH W
NPEJCTAaBICHUAMU JPYrUX ECTECTBEHHO-HAYYHBIX NPEAMETOB i Oojieeé OCO3HAHHOTO IOHUMAaHUS
MaTepHAILHOTO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACYETBHI: C HCIOJB30BAHHEM IOHITUN «MaccoBas OIS
BEIIECTBA B PacTBOPE» U «MOJIIpHAsl KOHIIEHTpALMs»; Macchl BEllecTBa UM 00bEMaA ra3a 1o U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00BbEMY OJIHOTO U3 YYaCTBYIOUIUX B PEAKIIMH BEIIECTB; TEMJIOBOro 3¢ dexra
peakuuy; 3HaueHUs BOJOPOJHOTO IOKa3aTessi pacTBOPOB KHUCIOT M IIEJI0OYed C H3BECTHOW CTENEHBIO
JiccoLMaluu; Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOIYKTA PEAKIIUU, €CIIU OJHO U3 UCXOJHBIX BEILIECTB
JTAHO B BHUJIC PacTBOpPA C ONPEACIEHHOW MAacCOBOW JI0JIEH pAaCTBOPEHHOTO BEIIECTBA HIIM JAHO B M30BITKE
(MMeeT MpUMecH); J0JIH BbIX01a MPOAYKTa peaklnn; 0ObEMHBIX OTHOILIEHUH T'a30B;

c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSTEIHHO TUIAHUPOBATH M MPOBOJINTH XUMUYECKUH IKCTIEPAMEHT
(mpoBeneHue peakliuii HOHHOTO 0OMEHa, TOATBEPKACHNE KaUeCTBEHHOT0 COCTaBa HEOPTraHUYECKHUX BEILIECTB,
OTIpENIeICHNE CpeIbl PAcTBOPOB BEIIECTB C IMOMOIIBIO WHAWKATOPOB, WM3YUEHHE BIIMSHUS DPAa3THUHBIX
(axTOpPOB Ha CKOPOCTh XUMHUYECKOW PEAKIINH, PEIICHNE SKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMaM «MeTasutbl»y 1
«Hemetannel») ¢ coOmrofeHHEM TIpaBuiI 0€30MacHOTO OOpalieHusi C BeElmecTBaMU M Ja0OpaTOPHBIM
o0opynoBaHueM, (OPMYIHPOBATH IE€JIb HCCIEJOBAHMS, MPEJICTaBIATh B Pa3IMYHON (opMe pe3ysbTaThl
AKCTIEPUMEHTA, aHATH3UPOBAThH M OI[CHUBAThH UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh yMEHHI: COOMIOAATh TMpaBWia TIOJb30BAaHUS XUMHUYECKOW TIOCYAOM U
a00OpaTOpPHBIM O0OpPYIOBaHUEM, OOpAIeHUsI C BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHSIMH TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XHMHYECKHX OIBITOB, SKOJOTHYECKH IEIECO00Pa3HOTO TIOBEJCHUS B OBITY H
TPYIOBOM JAESATETBHOCTH B IIENIAX COXPAHEHMs] CBOEro 3J0POBBS, OKPYKAlOIIeW MPUPOJHON cpenbl U
JNOCTHXKEHHUSI €€ YCTOWYMBOTO pa3BUTHS, OCO3HABaThb OMACHOCTh TOKCHYECKOTO JCHCTBHSI Ha IKUBBIE
OpraHu3Mbl ONpeeIEHHBIX HEOPraHWYECKUX BEUIECTB, MOHUMAs cMblci nokasarens [1J1K;

c(OpMUPOBAHHOCTh YMEHUM: OCYILECTBIIATH LI€JICHANPABICHHBIN MOMCK XUMUYECKOW HHPOPMAIH B
pa3IMyYHBIX HCTOYHHMKAX (HaydyHas W y4yeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBoi HHGopMmaiuwu,
WuTtepHer u apyrue), KpUTHUUECKH aHAIU3UPOBATh XHMMUYECKYI0 HH(pOpMalnio, mepepadaThiBaTh €€ U
HCII0JIb30BaTh B COOTBETCTBUU C IIOCTaBJICHHOM yueOHOIl 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
No 11/ HanmeHoBaHMe pa3je/ioB U TeM KosimyecTBo yacos DJlIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
°n/n
NPOrpaMMblI Bcero KP | IIpP pecypceel
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHHU
Enunas KOJIJIEKIIUS LHOP http://school-

[Ipenmer oprannyeckod xumuu. Teopus

collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/

1.1 CTpOEHUS OpraHuYecKuX coequaennit A. M. | 35 2 Mup xumun http://chemistry.narod.ru
byrneposa B
UpTyaabHas XUMHYecKast IKOJIa
http://maratakm.narod.ru/index2.htm
Hroro mo pazueny 35 2

Pasznes 2. YrieBoaopoabl

Ennnas KOJUIEKIIUS HOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
[IpenenbHble yriieBOAOPOAbI — AJIKaHBI, 0800200c9a66/31/
2.1 14 1 : .
[AKJIOATKAHBI Mup xumum http://chemistry.narod.ru
BuptyanbHas XHUMHYECKast [IIKOJIa
http://maratakm.narod.ru/index2.htm
Ennnas KOJUIEKIUS HOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
HenpenenbHple yriieBoAOpOABI: aJKEHBI, 0800200c9a66/31/
2.2 29 1 : .
aJIKaJINCHBI, aJIKUHBI Mup xumuu http://chemistry.narod.ru
Bupryansnas XUMHYECKasT IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas KOJIICKIIUA LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/
2.3 Apomatuyeckue yrieBoJopoabl (apeHsl) 15 1 Mutp xumuu http://chemistry.narod.ru
Bupryansnas XUMHYECKAsT IIKOJIa
http://maratakm.narod.ru/index2.htm
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http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm

[IpuposHbIE UICTOYHUKH YIIIEBOJOPOJOB U

Enunas KOJIJICKIIUS LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/

24 uX nepepadoTka ! Mup xumun http://chemistry.narod.ru
Bupryansnas XUMHAYECKast LIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas KOJUICKITHS LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
2.5 ["amoreHpon3BOIHBIC YIIIEBOIOPOJIOB 2 0800200c9266/31/
' Mup xumun http://chemistry.narod.ru
Bupryansnas XUMHAYECKast IIKOJIa
http://maratakm.narod.ru/index2.htm
Hroro mo pazueny 67

Pa3nea 3. KucJo

oacoacpKamMe OpraHn4eCKue COCIMHCHUSA

Enunas KOJIIEKIIHS LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/

31 Crmprer. ®enon 19 Mup xumum http://chemistry.narod.ru
BupryanbHas XAMHAYECKAst IIKOJIa
http://maratakm.narod.ru/index2.htm
Ennnas KOJUIEKIUS HOP http://school-
KapGOHIIBHBIC COCTMHEHHA: ATbICTHIE H collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/
3.2 ketoHbl. KapOoHOBBIE KHCIIOTHI. CioxHbIe | 35 M ) .
up xumuu http://chemistry.narod.ru
a¢upsl. XKupbl
Bupryanpnas XAMHAYECKAsI HIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas KOJUICKIIUA LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/
3.3 YIIeBOMEI 1 Mup xumun http://chemistry.narod.ru
Bupryansnas XUMHYECKAsT IIKOJIa
http://maratakm.narod.ru/index2.htm
Hroro no paszneny 65
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm

Pa3znen 4. A30Tcoz[ep>lcaume OpPraHu4eCKue COCIMHCHUSA

Enunas KOJIICKIIHS LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 19 1 2 Mup xuwmn http://chemistry.narod.ru
BupryansHas XUMHYCCKast IKOJIa
http://maratakm.narod.ru/index2.htm
Wroro mo pazueny 19 1 2

Pa3pea 5.

BLICOKOMOJIeKyJIﬂprIe COCAMHCHUSA

Enunas KOJIJIEKIIHS LHOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c9a66/31/

5.1 BricokoMoneKymsipHbIe COETMHEHUS 10 1 1 Mup xumun hitp://chemistry.narod.ru
BupryansHas XUMAYecKast IKoJIa
http://maratakm.narod.ru/index2.htm
Hroro mo pazaeny 10
196+8
OBILEE KOJIMYECTBO YACOB 10 | wyacos 9 6
[TPOT'PAMME pes3epB
204

qaca



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm

11 KVIACC

HaumenoBanue pa3xae/ioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LM(pPPOBbIE)

Ne n/m
NporpamMmal Bcero KP IIpP o0pa3oBaTe/ibHbIE PeCypChI
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Enmnnas xomnexkums L{OP http://school-
Crtpoenue atoma. [lepuoanueckuit collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-
3akoH u [lepuoanueckas cucrema 8cd6-0800200c9a66/31/
11 18 1 .
XUMHUYECKUX AemeHToB Jl. 1. Mup xumuu http://chemistry.narod.ru
MenneneeBa BupryanbHas xuMuueckas mkosa
http://maratakm.narod.ru/index2.htm
Enunas xomnexuust LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-
Crtpoenue BemiectBa. MHOTOOOpasue 8cd6-0800200c9a66/31/

1.2 21 1 .

BEIIECTB Mup xumun http://chemistry.narod.ru
BupryanpHas XumMuueckas IIKosIa
http://maratakm.narod.ru/index2.htm
Enunas komnexuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-
8cd6-0800200c9a66/31/

13 XUMHICCKHE peaKiiiH 32 ! 3 Mup xumum http://chemistry.narod.ru
BupryanbHas xumudeckasi nkosia
http://maratakm.narod.ru/index2.htm

Utoro no pazneny 71 3 3

Pasnen 2. Heop

raHm4eCKkasg XuMus

2.1

Hewmetamnsl

56

Ennnas xomnekmus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-
8cd6-0800200c9266/31/ Mup xumuu
http://chemistry.narod.ru BuptyansHas
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/

XUMHYECKas IIKOJIa
http://maratakm.narod.ru/index2.htm

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-
8cd6-0800200c9266/31/ Mup xumuu

2.2 M 50
Craet http://chemistry.narod.ru BupryanbHas
XUMHNYCCKasd IIKOJIa
http://maratakm.narod.ru/index2.htm
Wroro mo pazueny 106
Pa3pen 3. Xumus u ;Ku3HbL
Enmnnas xomnexams L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-
31 Mertos! MO3HAHUS B XUMHUH. XUMUS U 19 8cd6-0800200c9a66/31/ Mup xumuu
' KU3Hb http://chemistry.narod.ru BuptyansHas
XAMHAYECKas IIKOJIa
http://maratakm.narod.ru/index2.htm
Hroro mo pazaeny 19
196 +8
OBHIEE KOJIMYECTBO YACOB 110
pe3epB=

ITPOI'PAMME

204
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No ni/m Tema ypoka KoymyecTBo yacoB Jara DJIeKTPOHHBbIE undposbie
Bceero KP IpP  u3yueHus o0pa3oBaTejibHbIE PeCypChI
Pa3nesn 1. Teoperuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
Enunas xosmexius 1JOP http://school-
[MpeaMeT U 3HAYEHHE OPraHUYECKOI collection.edu.ru/catalog/rubr/7ed38401-
XUMUH, Hpe/ICTaBICHUE 0 26b8-11da-8cd6-0800200c9a66/31/

1-2 2 - :
MHOT000pa3uu OpPraHHYECKUX Mup xumum http://chemistry.narod.ru
COEIMHEHU N BupryanbHas ~— xumudeckas — IIKOJIa

http://maratakm.narod.ru/index2.htm
Enunas xommexius 1TOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

3.4 Teopuss CTpOEHHS  OpPraHHYECKUX 5 26b8-11da-8cd6-0800200c9a66/31/
coequnenuii A. M. bByrieposa Mup xumum http://chemistry.narod.ru

BupryanpHas ~ XuMUYecKas  IIIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xosmmexius I{OP http://school-
OMeKTpomHOE  CTpoeHHe  aToma collection.edu.ru/catalog/rubr/7ed38401-
5.6 YINepOa (OCHOBHOE 1 BOSGYKIEHHOE 5 26b8-11da-8Cd6-0800200CS_)a66/31/
Mup xumum http://chemistry.narod.ru
COCTOSIHHS).
BupryanpHas ~ xuMu4eckas ~— IIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosmmexiust ITOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

7 BajileHTHBIE  BO3MOMKHOCTHM  aroma 1 26b8-11da-8cd6-0800200c9a66/31/
yrieposa Mup xumum http://chemistry.narod.ru

BupryanpHas ~ xuMu4eckas ~— IIKOJIa
http://maratakm.narod.ru/index2.htm

8 XuMHYecKasi CBSI3b B OPraHMYECKUX 1 Enunas xomrekumss L{OP http://school-
COEIUHEHUAX. MexaHu3MBbI collection.edu.ru/catalog/rubr/7ed38401-
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o0pa3oBaHUsl KOBAJCHTHOH CBS3H,
crocoOBbl pa3pbiBa CBs3EH

26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHYECKast IIKOJIa
http://maratakm.narod.ru/index2.htm

O0001EeHre W CHUCTEMAaTU3aLUs

9 3HaHMi 10 Teme. [loaroroBka K
KOHTpPOJIbHOU paboTe.
Konmponvnas paooma Nel no meme
10 «Teopusa cmpoenus opzanuyecKux
coedunenuii A.M.bEymnepoea
Enunas xosmexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
Knaccudukarms OpraHUYeCcKuX 26b8-11da-8cd6-0800200c9a66/31/
11-13 N - ;
COEIMHEHUN. Mup xumun http://chemistry.narod.ru
BupryanpHass ~— xuMuyeckas — IIKOJA
http://maratakm.narod.ru/index2.htm
Enmunas xomnexuumst LIOP http://school-
[IpencraBiacHre O KiIacCH(PHMKAINNA H collection.edu.ru/catalog/rubr/7ed38401-
14-16 cHCcTeMaTHYeCKast HOMEHKJIaTypa 26b8-11da-8cd6-0800200c9a66/31/
(IUPAC) oprannuecKux BEIIECTB Mup xumum http://chemistry.narod.ru
BupryanbHas ~ XUMHYecKas  IIKOJa
http://maratakm.narod.ru/index2.htm
Enmunas xomnexkuust LIOP http://school-
Buasl  w3oMepum:  CTPYKTYypHas, collection.edu.ru/catalog/rubr/7ed38401-
17-19 MPOCTPAHCTBEHHAS.  DIIEKTPOHHBIC 26b8-11da-8cd6-0800200c92a66/31/
3¢ }eKThI B MOJICKYJIaX OPraHMYECKUX Mup xumum http://chemistry.narod.ru
COCIMHCHU I BupryanbHass ~ XUMHYecKas ~ IIKOJa
http://maratakm.narod.ru/index2.htm
PerieHne pacyeTHBIX 3a7a4 Ha BBIBOJ]
20-24 MOJIEKYJISIPHO M bopMmyIibl
OpPraHu4eCcKOTO BEIICCTBA.
25-26 O060011eHNE U CUCTeMAaTU3alUs] 3HAHUH
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[0 CTPOCHHUIO U KJIACCH(HUKAIIUU Opra-
HHUYECKUX COEIUHEHUI.

Konumponvnasa paooma Ne2 no meme

27 «Cmpoenue u  Knaccugurkayus
OP2AHUYECKUX COCOUHEHUIL.
Knaccudukarus peakmuii B Enunas xosmexius 1JOP http://school-
OpraHUYeCKO XUMUH collection.edu.ru/catalog/rubr/7ed38401-
28-30 26b8-llda-8Cd6-0800200c9_a66/31/
Mup xumum http://chemistry.narod.ru
BupryanpHass ~ xuMuyeckas — IIKOJA
http://maratakm.narod.ru/index2.htm
Tunbel peakIHOHHOCIIOCOOHBIX YACTHII Enunas xommexius 1{OP http://school-
" MEXaHU3MBI peakiuit B collection.edu.ru/catalog/rubr/7ed38401-
31-33 OpraHM4ecKkoil  XuMHH. B3aumnOe 26b8-11da-8cd6-0800200c9a66/31/
BIMSHHE  aTOMOB B  MOJIEKYJIax Mup xumum http://chemistry.narod.ru
OPTaHWYCCKUX COCAMHCHHM. BuprtyanpHas ~ XuMWYecKas  IIIKOJIa
http://maratakm.narod.ru/index2.htm
Cucremaruzamss U 00001meHne
34-35 3HAHUNI 110 TEME «Peaknun
OPraHMYECKUX COCAMHCHHIDY
Pasznes 2. YriieBoaopoanbl
) . Enunas xosmmexius I[OP http://school-
ﬁ‘g;zim&)op;;h;;)m;i;z;ﬂzypgﬂi collection.edu.ru/catalog/rubr/7ed38401-
’ 26b8-11da-8cd6-0800200c9a66/31/
36-37 H30MepHs, ANIEKTPOHHOE u - :
Mup xumum http://chemistry.narod.ru
MPOCTPAHCTBEHHOE CTPOCHHE
MosTeKy T BupryanbHast XMMHYECKas  HIKOIA
http://maratakm.narod.ru/index2.htm
Enunas xommexiust IJOP http://school-
38-40 dusnyeckrue U XUMHYECKHE CBOMCTBA collection.edu.ru/catalog/rubr/7ed38401-

aJIKaHOB

26b8-11da-8cd6-0800200c9a66/31/
Mup xumum  http://chemistry.narod.ru
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BupryanbHas ~ xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm

Haxoxnenue ajikaHoB B HPHUPOJE.

Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

41-43 Criocodkr nosysenns 1 npumeneiie Mup xumum http://chemistry.narod.ru
QJIKAaHOB
BuprtyanpHas ~— XuMudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
) Enunas xosexius 1JOP http://school-
E:;g;anz:m’; 06;?3’1 H‘Egﬁfyﬁi’ collection.edu.ru/catalog/rubr/7ed38401-
HIBTYP pu, 26b8-11da-8cd6-0800200c9a66/31/
44-47 0COOEHHOCTH CTpOEHUs 51 - ;
N Mup xumum http://chemistry.narod.ru
XHUMHAYECKUX  CBOMCTB,  CHOCOOBI
e —— BupTryanbHas XMMHYECKas  HIKOIA
http://maratakm.narod.ru/index2.htm
Cucrtematuszaumss ©u  0000mieHne
48 3HaHu mo Teme «lIpenmenbHbIE
YTJIEBOIOPOIBI»
Koumponvnasa paooma Ne3 no meme
49
«IIpeodenvHule y2n1e6000po0sly.
ANKeHB:  TOMONOTHYECKWH DAL, Emunas konnexums LIOP http://school-
o6man  GopMyna, HOMEHKIATYPA collection.edu.ru/catalog/rubr/7ed38401-
’ ’ 26b8-11da-8cd6-0800200c9a66/31/
50-52 JNIEKTPOHHOE W TPOCTPAHCTBEHHOE - ;
Mup xumum http:/chemistry.narod.ru
ctpoenre MoJiekyn. CTpyKTypHas H
HC~TPAHC-H30MEPUS ATKEHOB BupryanbpHas XMMHYECKas  IIKOIA
B http://maratakm.narod.ru/index2.htm
Enunas xomnexuus L[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
dusnUecKue ¥ XMMHYCCKHE CBOMCTBA 26b8-11da-8cd6-0800200c9a66/31/
53-55 - :
ankeHoB. [IpaBuio MapkoBHHKOBa Mup xumum http://chemistry.narod.ru
BuptyanpHas ~ Xxumudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
56-57 CriocoObl TOJTy4eHUs] U MPUMEHEHHE Ennnas xomnmexiust 1JOP http://school-

AJIKCHOB

collection.edu.ru/catalog/rubr/7ed38401-
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26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHYECKast IIKOJIa
http://maratakm.narod.ru/index2.htm

Ilpakmuueckaa padoma Ne 1 no

58 meme "llonyuenue smunena u

uzyueHnue e2o ceoiicma'’

Enunas xosexius 1JOP http://school-

AJKaMeHsl: COTIPSKEHHBIE, collection.edu.ru/catalog/rubr/7ed38401-

59-60 M30JIMPOBAHHbBIC, KyMYJIHPOBAaHHbIEC. 26b8-11da-8cd6-0800200c9a66/31/

OcobenHoctn AIIEKTPOHHOTO Mup xumum http://chemistry.narod.ru

CTPOEHUS BupryanpHass ~— XxuMuyeckas — IIKOJA
http://maratakm.narod.ru/index2.htm
Enunas xommexius IJOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX 26b8-11da-8cd6-0800200c9a66/31/

61-62 - ;

JTMEHOB Mup xumum http://chemistry.narod.ru
BupryanpHas ~— XuMUYecKas  IIIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xosmmexius I[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

CriocoObI MOJTydeHHsT M MPUMEHCHHE 26b8-11da-8cd6-0800200c9a66/31/

63-64 - ;
aJIKaJUECHOB Mup xumum http:/chemistry.narod.ru
BupryanpHas ~ XUMHYecKas  IIIKOJIA
http://maratakm.narod.ru/index2.htm
) . Enunas xommexiust ITOP http://school-
ﬁ‘gm;gm' o F;Mﬁgomgsxﬁﬁﬂmpﬂi’ collection.edu.ru/catalog/rubr/7ed38401-
i PMY-1a, ypa, 26b8-11da-8¢cd6-0800200c9a66/31/
65-66 JJIEKTPOHHOE W TPOCTPAaHCTBEHHOE - ;
Mup xumum http://chemistry.narod.ru

CTPOCHHE  MOJIEKYJ, (U3NUECKUE

cBolicTRa BupryanbHast XMMHYECKAs  IIKOJIA
http://maratakm.narod.ru/index2.htm

67-68 XHUMHYECKHE CBOICTBA AJIKHHOB Emunas xomnexuud LIOP hitp:/ischool-

collection.edu.ru/catalog/rubr/7ed38401-
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26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHYECKast IIKOJIa
http://maratakm.narod.ru/index2.htm

KauecTBeHHBIE peaky HA TPOMHYIO

Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

69 CBSI3b Mup xumum http://chemistry.narod.ru
BupryanbHas ~ xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

CrocoObl MOJTy4eHHsI U TPUMEHEHHE 26b8-11da-8cd6-0800200c9a66/31/

70-71 : i

QIIKIHOB Mup xumum http://chemistry.narod.ru
BupryanpHas ~ xumudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm

79-76 Pemienne  3amau:  pacu€rel MO

YPaBHEHUIO XUMUYECKON peaKinu
77-78 FCHGTI/I‘IGCKaﬂ CBA3b Me>1<z[y KJ1aCCaMH
YIJIE€BOJIOPOIOB
) . Enunas xosmexius I[OP http://school-
ggeimﬁgomﬂoFH%C?ZIMI:II{II[(’HZ?M? collection.edu.ru/catalog/rubr/7ed38401-
PMYIa, ypa. 26b8-11da-8cd6-0800200c9a66/31/
79-80 DIEeKTPOHHOE W MPOCTPAHCTBEHHOE - :
Mup xumum http://chemistry.narod.ru
CTPOCHHC MOJ'IGKYJ'I 6CH3OJ18. n
Tonyona ux (1)I/I3I/I‘ICCKI/IC CBOﬁCTBa BHpTyaHBHaH XHMqu(.:KaH HIKoJIa
’ http://maratakm.narod.ru/index2.htm
Enunas xommexius IJOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
81-82 XUMHUYECKHE  CBOWCTBA  apEHOB: 26b8-11da-8cd6-0800200c9a66/31/

pCaKkuu 3aMCIICHUA

Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHUYCCKas IIIKOJ1a
http://maratakm.narod.ru/index2.htm



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm

XUMUYECKUE  CBOWCTBA  ApEHOB:

Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

83-84 PCAKIII TIPHCOCMHCHIA, OKHCTICHIE Mup xumum http://chemistry.narod.ru
rOMOJIOTOB OeH30J1a
BupryanpHas ~ XuMudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
OCO0OEHHOCTH XUMHYECKMX CBOWCTB 26b8-11da-8cd6-0800200c9a66/31/
85-86 - ;

CTHpOJIa Mup xumum http://chemistry.narod.ru
BuprtyanpHas ~— XuMudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xommexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

CrnocoObl MOJTy4eHHsT U TPUMEHEHHE 26b8-11da-8cd6-0800200c9a66/31/

87-88 - ;

apeHoB Mup xumum http://chemistry.narod.ru
BupryanpHas ~ XxuMuYeckas — IIKOJa
http://maratakm.narod.ru/index2.htm

I'eneTnueckas CBSI3b MEXKTY

89-90 pa3sIUYHBIMU KJIaccaMu

YTJIEBOIOPOJIOB

O0OoO1enne 3HAHUKA 1O  TeEMeE

91-92 «HenpenenpHble W apoMaTHYECKHE
YTIIEBOIOPOIBD».
Konmponvnas paboma Ned no meme
93 «Henpeoenvuvle u apomamuueckue

Y271€8000p00bLY.

Enunas xommexius IJOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
94 [Mpupoansit ras. [TonyTHBIE 26b8-11da-8cd6-0800200c9a66/31/

He(bTHHLIe ra3bl

Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHUNYCCKasd IIIKOJ1a
http://maratakm.narod.ru/index2.htm
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KameHHbIN yrosbp M IPOIYKTHI €ro

Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

% nepepadoTKu Mup xumum http://chemistry.narod.ru
BupryaneHass ~ XUMHYecKas ~ IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1{OP http://school-

Hedts 1 criocoGst e mepepaGoTi collection.edu.ru/catalog/rubr/7ed38401-
) 26b8-11da-8cd6-0800200c9a66/31/
96-97 Hpumenere MPOALYKTOB http://chemistry.narod.ru
nepepaboTku HePTH Mup - xumun b: Y. :
BupryaneHas ~ XUMH4ecKas ~ IIKOJa
http://maratakm.narod.ru/index2.htm
Pacuersl 1o TEPMOXUMHUYECKHM
98-100 | ypaBHEHHSM.
Enunas xommexius 1{OP http://school-
["aI0reHOTPOM3BO JHBIC collection.edu.ru/catalog/rubr/7ed38401-
101 YTJIEBOJIOPOIOB: AIIEKTPOHHOE 26b8-11da-8cd6-0800200c9a66/31/
CTPOCHHE;,  pEaKIHHh  3aMEIICHHS Mup xumum http://chemistry.narod.ru
rajoresa BupryanpHas ~— XxuMu4eckas ~— IIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosmexius I[OP http://school-
JleiicTBre ierouei Ha collection.edu.ru/catalog/rubr/7ed38401-
102 rajJoreHIPOU3BOIHEIC. 26b8-11da-8cd6-0800200c9a66/31/
BzaumozelicTBue IUTaIOTEHAIKAHOB Mup xumum http://chemistry.narod.ru
C MarHueM U [UHKOM BupryanbHass ~ XUMHYecKas ~ IIKOJIa
http://maratakm.narod.ru/index2.htm
Pasznea 3. Kuciopoaconepskammue oprannieckue coeJuHeHUs
CrupTsr: Kiaccupukanms, Enunas xommexiust IJOP http://school-
103-104 | HOMCHKIATYpa, TOMOJIOTHUECKUN PSIJT collection.edu.ru/catalog/rubr/7ed38401-

u obmas ¢opmyna MpeneabHbIX
OJIHOATOMHBIX CIIUPTOB, H30MEpPHSL.

26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
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®u3nyecKue CBOWCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB.

BupryanbHas ~ xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm

105-106

XHWMHYECKUE CBOWCTBA IPEICIIBHBIX
OJIHOATOMHBIX CIIUPTOB

Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHUYECKas IIKoJia
http://maratakm.narod.ru/index2.htm

107-108

CriocoObl MoJiy4yeHUs] U MPUMEHEHHE
OJTHOATOMHBIX CITHPTOB

Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHUYIECKast IIKOJIa
http://maratakm.narod.ru/index2.htm

109-110

[Ipocthie »¢pupbI: HOMEHKIATypa H
M30MepHUsi, 0COOEHHOCTH (PU3UIECKUX
U XMMHYECKHUX CBOMCTB

Enunas xommexius 1TOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
BuptyanbHas =~ Xxumuyeckas — IIKoJia
http://maratakm.narod.ru/index2.htm

111-112

MHuoroaToMHEIE CITUPTHI:
OTUJICHIJIMKOJIb MW TJHUOCPUH, HX
(bI/I3I/ILI€CKI/Ie 1 XMMHYECKHE CBOMCTBA

Enunas xosmexius I[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http:/chemistry.narod.ru
BI/IpTyaJIBHa}I XUMHYCCKas IIKOJ1a
http://maratakm.narod.ru/index2.htm

113-114

CrniocoObl MoJTydeHus: U MpUMEHEHHe
MHOTOATOMHBIX CIIUPTOB

Enunas xosmmexiust IJOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHNUYCCKasd IIKOJ1a
http://maratakm.narod.ru/index2.htm
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Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

beton:  CTPOCHHC - MOMCKYIE, 26b8-11da-8cd6-0800200c9a66/31/
115-116 | ¢wusmueckue cBoiicTBa. TOKCHYHOCTH - :
Mup xumum http://chemistry.narod.ru
(benoia
BupryanpHast ~— xuMu4eckas — IIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
. 26b8-11da-8cd6-0800200c9a66/31/
117-118 | Xwumudeckue cBoiicTBa (heHOJIa . .
Mup xumum http://chemistry.narod.ru
BupryanpHas =~ xuMudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
Enmunas xomnexuumst LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
CrocoOsI MOJydeHUs] U MPUMEHEHHE 26b8-11da-8cd6-0800200c9a66/31/
119-120 ; :
dbenona Mup xumum http://chemistry.narod.ru
BupryanpHast ~ XxuMu4eckas — IIKOJIA
http://maratakm.narod.ru/index2.htm
Ilpakmuueckaa paboma Ne 2.
Pewenue IKCnepUMEHMabHbIX
121
3a0au  no meme "Cnupmvl u
denonvt"
Enmunas xomnexkuust LIOP http://school-
AJIBJETUABI ¥ KETOHBI: 3JICKTPOHHOE collection.edu.ru/catalog/rubr/7ed38401-
CTpOEHHE KapOOHHUJIBHOW TPYIIIBI; 26b8-11da-8cd6-0800200c9a66/31/
122-123 - -
TOMOJIOTHYECKHE  psabl,  oOIas Mup xumum http://chemistry.narod.ru
(bopmya, U30MepHsi 1 HOMEHKIIATypa BupryanpHas ~ xuMu4eckas ~— IIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xomnekuust LIOP http://school-
194-195 AJBIETUIBI U KETOHBI: (PU3HUECKHUE collection.edu.ru/catalog/rubr/7ed38401-

CBOﬁCTBa; pCaKkiuu MpuCOCANHCHUSA

26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/

BupryanbHas ~ xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm

PeaKIII/II/I OKHUCJICHUS U KAQYCCTBCHHBIC

Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

126-127 PEaKIu ATBJICTHIOB M KETOHOB Mup xumun http://chemistry.narod.ru
BuprtyanpHas ~— XuMudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

CrnocoObl TIOJTy4eHUST abJIETHAOB U 26b8-11da-8cd6-0800200c9a66/31/

128-129 : :

KETOHOB Mup xumum http://chemistry.narod.ru
BuprtyanpHas ~— XuMUYecKas — IIIKOJIa
http://maratakm.narod.ru/index2.htm

Cucremaruzamust ¥ 0000menue

130-131 | 3manumit o chnuprax, GQeHomax wu

KapOOHMJIBHBIX COCTMHCHUSIX

Koumponsnas paboma Ne 5 no meme

132 «Cnupmul u ¢enonwi,

Kapoonuncooep icawjue

COCOUHECHUA).

Enunas xosmmexius I[OP http://school-

OJHOOCHOBHbIE HpesienbHbIe collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

133-134 | kapOOHOBBIE KHCIIOTBI, OCOOCHHOCTH - ;

Mup xumum http://chemistry.narod.ru

CTPOEHUS UX MOJIEKYI
BuptyanpHas ~ Xxumudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xommexius IJOP http://school-

Vsomepus " HOMEHKATYpa collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

135 KapOOHOBBIX KHUCIIOT, UX (PU3HUECKHUE

CBOICTBa

Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHUNYCCKasd IIIKOJ1a
http://maratakm.narod.ru/index2.htm
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XUMUYECKUE CBOMCTBA MPEACIbHBIX

Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

136-137 OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT Mup xumum http://chemistry.narod.ru
BupryaneHass ~ XUMHYecKas ~ IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1{OP http://school-

OCOBEHHOCTH CBONCTE MYDABLHHOMN collection.edu.ru/catalog/rubr/7ed38401-
b 26b8-11da-8cd6-0800200c9a66/31/
138 KHCIIOTHI. Mmuoroo6pasue . .
Mup xumum http://chemistry.narod.ru
KapOOHOBBIX KHUCJIOT
BupryaneHas ~ XUMH4ecKas ~ IIKOJa
http://maratakm.narod.ru/index2.htm
OcobeHHocTH CBOMCTB: Enunas xommexius 1JOP http://school-
HEMpeIeTbHBIX W apOMaTHYECKUX collection.edu.ru/catalog/rubr/7ed38401-
KapOOHOBBIX, JMKapOOHOBBIX, 26b8-11da-8cd6-0800200c9a66/31/
139-140 : ;
THIPOKCUKAPOOHOBBIX KHCJIOT. Mup xumum http://chemistry.narod.ru
[TpencraButenu BBICIIHX BupryanbHas ~ XUMHYecKas ~ IIKOJa
KapOOHOBBIX KHUCIIOT http://maratakm.narod.ru/index2.htm
Enunas xommexius ITOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
ITousTtue 0 MIPOM3BOTHBIX 26b8-11da-8cd6-0800200c9a66/31/
141 : ;
KapOOHOBBIX KHUCIIOT Mup xumum http://chemistry.narod.ru
BupryanbHas ~ XUMHYecKas  IIKOJa
http://maratakm.narod.ru/index2.htm
Enunas xomnexuus L[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
Crnoco0Obl moJsTyd4eHust ¥ IPUMEHEHHE 26b8-11da-8cd6-0800200c92a66/31/
142-143 _ ;
KapOOHOBBIX KHUCIIOT Mup xumum http://chemistry.narod.ru
BupryanbHas ~ XUMHYecKas ~ IIKOJa
http://maratakm.narod.ru/index2.htm
CrnoxxHble 3(pUpBI: TOMOJIOTHYECKUN Ennnas xomnmexiust 1JOP http://school-
144 psaa, obmas Qopmyna, U3oMepHUs U collection.edu.ru/catalog/rubr/7ed38401-

HOMEHKJIaTypa

26b8-11da-8cd6-0800200c9a66/31/
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Mup xumum http://chemistry.narod.ru
BupryanbHas ~— xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm

duznueckre 1 XUMHUYECKHAE CBOUCTBA

Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

145-146 3¢upos Mup xumum  http://chemistry.narod.ru
BupryanpHas ~— xuMu4eckas — IIKOJIa
http://maratakm.narod.ru/index2.htm

Ilpakmuueckaa paboma Ne 3.
Pewenue IKCHEPUMEHM ATIbHBIX
147
3a0au  no meme '"'Kapoonoewvie
kucinomol. Cnoscrvle 3¢pupot”’
Enunas xommexius IJOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
XKuper: crpoenue, QusMUECKHE | 26b8-11da-8cd6-0800200c9a66/31/
148-149 N - ;
XUMHYECKHE CBOMCTBA (THIPOJIH3) Mup xumum http://chemistry.narod.ru
BupryanpHas ~— XuMUYecKas  IIIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xosmmexius I[OP http://school-
OCOGEHHOCTH  CBOHCTE  KUDOB collection.edu.ru/catalog/rubr/7ed38401-
POB, 26b8-11da-8cd6-0800200c9a66/31/
150 COJIEpXKAIUX OCTAaTKH HEMPEaeIbHBIX - -
Mup xumum http:/chemistry.narod.ru
YKUPHBIX KKCIIOT. JKUpbI B Ipupo/ie
BupryanpHas ~ XUMHYecKas  IIIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xommexiust ITOP http://school-
MBbl1a KaK COJIM BBICIIHX KapOOHOBBIX collection.edu.ru/catalog/rubr/7ed38401-
151.15p | KHCIOT, HX  Molomice JIENCTBUE. 26b8-11da-8cd6-0800200c9a66/31/

[ToHATHE O CHHTETUYECKUX MOIOIINUX
cpenctBax (CMC)

Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHUNYCCKasd IIIKOJ1a
http://maratakm.narod.ru/index2.htm
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I'enernueckas cBsI3b YIJIEBOJOPOJIOB

153-154 | u KHCIIOPOJICOAEPKALLINX
OpPraHWYECKUX BEIIECTB
Cucremarm3anuss W 0000meHUE
155 3HaHuil mno Teme «KapOoHoBbIE
kucnoThl. CinoxHbIe 23QuUpHL. KupbDy
Koumponvnasn  paboma Ne 6
156 «Kapoonoevie «kuciomvr u ux
npoOU3600HbBIE)
Enunas xosexius 1JOP http://school-
OO1mas XapaKTepUCTHKA YITIEBOJIO 1 collection.edu.ru/catalog/rubr/7ed38401-
157 KIaCCHOUKAIIA  YITIEBOSIOB (MOHO- 26b8-llda-8Cd6-0800200C9a66/31/
’ Mup xumum http://chemistry.narod.ru
T~ ¥ TIOJTUCAXaPHU/IBI) B
UpTyaJlbHass ~ XUMHUYeCKas  IIKOJia
http://maratakm.narod.ru/index2.htm
Enunas xommexius 1[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
158 MoHocaxapub: busngeckne 26b8-11da-8cd6-0800200c9a66/31/
CBOWCTBA M HAXOKICHHUE B TIPUPOJIEC Mup xumum http://chemistry.narod.ru
BupryanpHas ~ XUMUYecKas  IIIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosmmexius I[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
159 ITpuMeHeHweE IITIOKO3bI, €€ 3HAUCHHE B 26b8-11da-8cd6-0800200c9a66/31/
YKU3HEAEATESILHOCTH OpraHu3mMa Mup xumum http://chemistry.narod.ru
BupryanpHas ~ xuMu4eckas ~— IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xommexius IJOP http://school-
Jlcaxaps: caxaposa, MaTbTO3a M collection.edu.ru/catalog/rubr/7ed38401-
) ’ 26b8-11da-8cd6-0800200c9a66/31/
160-161 | naxto3a. HaxoxknaeHnue B mpupone u

NPHUMCHCHUC NUCAXapUI0B

Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHUNYCCKasd IIIKOJ1a
http://maratakm.narod.ru/index2.htm
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Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

Honucaxapuer: CTpOcHiIC 26b8-11da-8cd6-0800200c9a66/31/
162-163 | makpomonekyna,  ¢usudyeckue U | 2 - :
. Mup xumum http://chemistry.narod.ru
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
BupryanpHast ~— xuMu4eckas — IIKOJIA
http://maratakm.narod.ru/index2.htm
Cucremaruzamust U 0000meHue
164 . 1
3HAHUH 10 TeMe «YTIIEBOIbI»
Koumponvnaa  paooma Ne 7
165 1
«Yeneeoowvr»
Pemienne pacuetHeiX 3amady Ha
166-167 | CTPE/ICIIEHHE JI0H BHIX0/IA IPOJTYKTa 5
peaxin oT TEOPETUICCKH
BO3MOYHOTO
Pasznen 4. A3oTconepxaiye oOpraHnyecKkue coeuHeHust
Enunas xosmmexius I[OP http://school-
AMUHBL: Kiaccu(UKaIUs, CTPOCHHUE collection.edu.ru/catalog/rubr/7ed38401-
MOJIEKYI, oOrmas bopmyia, 26b8-11da-8cd6-0800200c9a66/31/
168-169 2 - ;
nu30Mepus, HOMEHKJIaTypa u Mup xumum http://chemistry.narod.ru
(du3HYecKre CBOMCTBA BupryanpHas ~ XUMHYecKas  IIIKOJIA
http://maratakm.narod.ru/index2.htm
Enunas xosmmexius I[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
Xumuueckue CBOMCTBA 26b8-11da-8cd6-0800200c9a66/31/
170-171 2 - ;
ann(paTHIECKUX aMHUHOB Mup xumum http://chemistry.narod.ru
BupryanpHas ~ xuMu4eckas ~— IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xomnexuus L[OP http://school-
JN— TDOCHI AHILTHHA collection.edu.ru/catalog/rubr/7ed38401-
- cTpoenne Hua, 26b8-11da-8cd6-0800200c9a66/31/
172-173 | 0COOEHHOCTH XUMHYECKHX CBOICTB 2

AdHUJINHAa

Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHa}I XUMHUYCCKas IIIKOJ1a
http://maratakm.narod.ru/index2.htm
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
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174

CriocoObI TOJTydeHUSI ¥ MIPUMCHECHUE
amn(paTUIeCKuX aMHHOB

Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHYECKast 1IKoJia
http://maratakm.narod.ru/index2.htm

175

AMUHOKHUCIIOTBI: HOMEHKJIAaTypa u
nzoMepusi, (U3NYECKUE CBOICTBA.
OtnenbHBlE  NPEACTaBUTENU  O-
AMUHOKHCIIOT

Enunas xosexius 1{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
Bupryanbnas XUMHUYECKas IIKoJia
http://maratakm.narod.ru/index2.htm

176-177

XUMHUYECKIEe CBOMCTBA aMUHOKHCIIOT,
nx OMOJIOTHYECKOE 3HAUYCHHE
aMHUHOKUCIOT. CHHTE3 W THUIPOJIH3
MENTHIOB

Enunas xommexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
BuptyanbHas ~ xumuyeckas — IIKoJia
http://maratakm.narod.ru/index2.htm

178

benku kak mnpupogHBIE MOJIMMEPHI;
CTPYKTYpPHBI OCJIKOB

Enunas xommexius ITOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
BI/IpTyaJ'IBHaSI XUMHUYCCKasa IIKOJI1a
http://maratakm.narod.ru/index2.htm

179-180

XuMH4ecKre CBOMCTBa OEJIKOB

Enunas xommexiust ITOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
Mup xumum http://chemistry.narod.ru
BI/IpTyaJIBHaH XUMHYCCKaAs IIKOJ1a
http://maratakm.narod.ru/index2.htm

181-182

AzoTcoaepxaiiue
TeTePOIMKINYECKIE COCTMHEHHSI.

Enunas xomrekuus L[OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/
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HyknenHoBbIE  KHCIIOTBI:  COCTaB,
CTpOEHHE U OHOJIOTHYECKas POJIb

Mup xumum http://chemistry.narod.ru
BupryanbHas ~— xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm

Ilpakmuueckaa paboma Ne 4.
Pewenue IKCHEPUMEHMATIbHBIX

183 3a0au no meme ""Azomcooeprcaujue .

opzanuueckue coeOunenusn'

Ilpakmuueckaa paboma Ne 5.

Pewenue IKCHEePUMEHM ATIbHBIX

184 o 1
3a0au no meme ''Pacnoznasanue
opzanuueckux coeournenui"”’
O06o01enne u cucTeMaTr3alus 3HaHu’
185 10 YTJIEBOJAAM M a30TCOJICPIKAIIIM 1
COCTMHEHUSM
Konmponvnas paboma Ne8 no meme
186 1 1
«A3omcodepocaniue coeOunenusn)
Pa3znes 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
Enunas xosmmexius I{OP http://school-
OcHOBHBIE HOHSTHS XUMHHU collection.edu.ru/catalog/rubr/7ed38401-
BBICOKOMOJIEKYIIIPHBIX COCANHEHHM 26b8-11da-8cd6-0800200c9a66/31/
187-189 3 - :

METOIbI 150:4 CHUHTE3A — Mup xumum http://chemistry.narod.ru

MTOJIMMEPHU3ALUS U TTOJTUKOHIACHCAITUS BupryanpHas ~— XxuMmudeckas — IIKoJa
http://maratakm.narod.ru/index2.htm
Enunas xosmmexiust ITOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

[MousiTre 00 HCKYCCTBEHHBIX 26b8-11da-8cd6-0800200c92a66/31/

190 1 - :

BOJIOKHAX Mup xumum http://chemistry.narod.ru
BuptyanpHas ~ Xxumudeckas — IIKOJIa
http://maratakm.narod.ru/index2.htm
Enunas xommexiust IJOP http://school-

191 [TnacTMaccsl. Vrunusanus 51 1 collection.edu.ru/catalog/rubr/7ed38401-

nepepaboTKa MiacTuka

26b8-11da-8cd6-0800200c9a66/31/
Mup xumun http://chemistry.narod.ru
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BupryanbHas ~ xumudeckas — IIKOJIA
http://maratakm.narod.ru/index2.htm

DnacToMepsl: HaTypaJIbHbII

Enunas xosexius 1JOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/

192 CHHTETHYECKHE KayayKu. Pesuna . Mup xumum http://chemistry.narod.ru
BupryanbHas ~ XxumMudeckas — IIKOJa
http://maratakm.narod.ru/index2.htm
Enunas xosexius 1JOP http://school-

BouokHa: HaTypaJbHbIC, collection.edu.ru/catalog/rubr/7ed38401-
HCKYCCTBEHHBIE, CHHTETUYECKHE. 26b8-11da-8cd6-0800200c9a66/31/
193 1 i .
[Mommmepsr CTIEIMATEHOTO Mup xumum http://chemistry.narod.ru
Ha3HAYCHHUS BupryanpHas ~ XxuMudeckas — IIKOJa
http://maratakm.narod.ru/index2.htm
Ilpakmuueckaa paooma Ne 6.
Peuwienue IKCHEPUMEHM ATIbHBIX
194 o 1
3a0au no meme ''Pacnoznasanue
naacmmacc u 6010kon"
O000mesne W cHUCTEMaTHU3aIUs
W3Yy4EeHHOTO MaTephajia 10 TeMe
195 " 1
BricokoMonekysipHbIe
coequHeHus"
IlIpomesxcymounan  ammecmauus.
196 1
Hmozosasn konmponvuas paboma.
204
OBIIEE KOIUYECTBO YACOB IIO  (pe3eps

ITPOI'PAMME

8
4acoB)
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero KP | IIpP

Jara
H3YYeHU S

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

Pa3nen

1. TeopeTuyeckne OCHOBbI XMMHHU

1-2

Atom. CocTaB aTOMHBIX SITIED.
XuMmuueckuii 3ieMeHT. M130To1Ib!

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup
xumuH http://chemistry.narod.ru
BupryanbHas xumMu4deckas mIKosia
http://maratakm.narod.ru/index2.htm

CrtpoeHue 3IeKTPOHHBIX 000JI0YeK aTOMOB,
KBaHTOBBIE YKCIa

Enmnnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup

XUMHH http://chemistry.narod.ru

BupryanbpHas xuMudeckas 1Ikoia
http://maratakm.narod.ru/index2.htm

5-6

Kiaccudurarys XMaMUYECKHX JIEMEHTOB
(s-, p-, d-, f-onemenTsI)

Enunas xomneknus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup
XUMHUHM http://chemistry.narod.ru
BupTtyanbHast Xumudeckast mkosa
http://maratakm.narod.ru/index2.htm

7-8

PacnpeneneHue 31eKTPOHOB IO AaTOMHBIM
opOuTaIAM

Ennnas xomnekuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
XUMHUH http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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DNEeKTPOHHBIE KOH(PHUTYPALIUU aTOMOB

Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup

9-10 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM st htto://chemistry.narod.ru
COCTOSIHUH
BupryanbHas xuMmudeckas 1IKojia
http://maratakm.narod.ru/index2.htm
Enunas xomnexuust LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
11-12 DNeKTpOHHbIE KOH(PUTYpAIIUU HOHOB. 26b8-11da-8cd6-0800200c9a66/31/ Mup
DNEeKTPOOTPUIIATEIEHOCTh XUMHHM http://chemistry.narod.ru
BupryanpHas xuMmudeckas 1rkoia
http://maratakm.narod.ru/index2.htm
Enunas xomnexuus LIOP http://school-
[Tepuonnueckuii 3akoH u [lepuoanueckas collection.edu.ru/catalog/rubr/7ed38401-
13-14 cucTeMa XUMU4YecKux 3seMeHToB Jl. 1. 26b8-11da-8cd6-0800200c9a66/31/ Mup
MenneneeBa, CBSI3b C COBPEMEHHOM XUMHH http://chemistry.narod.ru
TEOpUEH CTPOCHHS aTOMOB BupTtyanbHas Xumuueckas mKoJia
http://maratakm.narod.ru/index2.htm
Enunas komnexnus LIOP http://school-
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB collection.edu.ru/catalog/rubr/7ed38401-
15-16 XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX 26b8-11da-8cd6-0800200c9a66/31/ Mup
HWMHU IIPOCTHIX U CIOKHBIX BEHIECTB 110 XUMHH http://chemistry.narod.ru
rpynmnam v rnepuojaam BupryanbHas xumuueckas mIKojia
http://maratakm.narod.ru/index2.htm
17 CucremaTu3zanus 1 0000IIeHHE 3HAHUI T10
teMe «CTtpoeHue aToma
18 Konmponvnaa paooma Ne 1 no meme
«Cmpoeuue amoma))
19-20 Bunel xumudeckoil cBa3u. MexaHu3Mbl Ennnas xomnekus LIOP http://school-

O6pa3OBaHI/I$I KOBAJICHTHOM CBS3H.

collection.edu.ru/catalog/rubr/7ed38401-
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http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

Boaoponnas cBsizb. MexMONEKyIsIpHbIE
B3aUMOAEHCTBUA

26b8-11da-8cd6-0800200c9a66/31/ Mup
XuMuHM http://chemistry.narod.ru
BupryanbHas xumMu4deckas IIKosa
http://maratakm.narod.ru/index2.htm

BanenTtHOCTD M BaJICHTHBIC BO3MOXKHOCTH

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup

21-22 aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI st hitto://chemiistry.narod.ru
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
BupryanbHas xuMmudeckas 1Ikoa
http://maratakm.narod.ru/index2.htm
Enmnnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
23 [IpencraBnenus 0 KOMIIJIEKCHBIX 26b8-11da-8cd6-0800200c9a66/31/ Mup
COEIMHEHUX: COCTAaB 1 HOMEHKJIIATYpa XuUMHH http://chemistry.narod.ru
BupTtyanbHast Xumudeckast mkosa
http://maratakm.narod.ru/index2.htm
Enunas xomnekus LTOP http://school-
BeniecTa MoJIEKyISIpHOTO U collection.edu.ru/catalog/rubr/7ed38401-
94.5 HEMOJIEKYJISIPHOTO CTpOEHHUs. THIIbI 26b8-11da-8cd6-0800200c9a66/31/ Mup
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA XUMHHM http://chemistry.narod.ru
BEIECTB BupTtyanbHast Xumuueckast mkosa
http://maratakm.narod.ru/index2.htm
Enunas xomnexuust LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
2627 [ToHsiTue 0 AUCTIEPCHBIX CUCTEMAX. 26b8-11da-8cd6-0800200¢9a66/31/ Mup

HpeI[CTaBHeHI/Ie 0 KOJUIOMAHBIX pacTBOpax

xuMun http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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Uctunnnie PaCTBOPLI: HACBIIIICHHBIC 1

Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup

28-29 HEHaCBILEHHbIE, PACTBOPUMOCTb. st hitp://chemistry.narod.ru
Kpucramnoruaparsr
BupryanbHas xuMmudeckas 1IKojia
http://maratakm.narod.ru/index2.htm
30-31 CriocoObl BbIpake€HUsI KOHIEHTPAUU
pacTBOpOB
Pemenne 3ama4 ¢ ucnosb30BaHUEM
32-35 MOHATHH "MaccoBast 10JIsT PACTBOPEHHOTO
BemiecTBa", "MoJIsIpHast KOHIIEHTpauus'"
Enunas xomnexuust LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
36.37 Knaccudukanus 1 HOMEHKIaTypa 26b8-11da-8cd6-0800200c9a66/31/ Mup
HEOpPraHUYECKUX BEIIECTB XUMHH http://chemistry.narod.ru
BuptyanbHas xXumuueckas mKoJia
http://maratakm.narod.ru/index2.htm
38 CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 110
TeMe
Konumponovuasn paboma Ne 2 no meme
39 «Cmpoenue sewecmea. /lucnepcusie
CUCmeMbl U pacmeopbul)
Kinaccudukanus XuMU4eCKUX peakiuii B EHHHa_H xonnexuus LOP http://school-
HEOPraHIecKo H OpraHHIecKol XHMEIIL collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
40-41 3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH

COXPAaHCHUSA U MMPEBPAIICHUA SHCPIHUU I1PpU
XUMHUYCCKUX PCAKIUAX

xuMuu http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKojia
http://maratakm.narod.ru/index2.htm
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TennoBeie 3 HEKTH XUMUYECKUX PEAKITHA.

Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup

42-43 TepMoxuMHuueckre ypaBHEHHUs XuMuu http://chemistry.narod.ru
BupryanbHas xuMmudeckas 1IKojia
http://maratakm.narod.ru/index2.htm

44-45 Brruucnenus mo ypaBHEHUSM XUMHUYECKHUX

peaKkIuii 1 TePMOXUMHUYECKUM YPABHEHHUSIM
Ennnas xomnexums L{OP http://school-
CKOpOCTh XUMHUYECKOH peaKInu, eé collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup

46-47 3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB. ]
xumuu http://chemistry.narod.ru

Karanns u xaranuzaropsl
BupryanpHas xuMmudeckas 1rkosia
http://maratakm.narod.ru/index2.htm
Enunas xomnekmus LTOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup

48 ['omoreHHbIe ¥ reTepoOreHHbIE peaKINu .

XUMHMHM http://chemistry.narod.ru
BupryanpHas xuMu4deckas 1Ikoia
http://maratakm.narod.ru/index2.htm

Ilpakmuueckan paooma Ne 1 no meme

49 "Bausnue paziuyunvix paxkmopos na

CKOpocmb xumuyeckou peakyuu'
Ennnas xomnekuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

50-51 OO6patuMble 1 HEOOpPATUMBIE PEAKIINH. 26b8-11da-8cd6-0800200c9a66/31/ Mup

XHUMHUYECKOE PaBHOBECUE

xuMuu http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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Ilpakmuueckasn paboma Ne 2 no meme

52 "Bauanue paznuunvix pakmopoe na
no0ICeHUe XUMuueckoz2o pasnosecusn'’
Enunas xomnexums L{OP http://school-
S EK PO THICCKAS. IHCCOLALLILS collection.edu.ru/catalog/rubr/7ed38401-
P AHCCORHATIEL 26b8-11da-8cd6-0800200c9266/31/ Mup
53-54 CunbHble U crabble 1eKTposInThl. CTeneHb )
XUMuUH http://chemistry.narod.ru
JUCCOIUAIIAN
BupTryanpHas XuMudeckast mkoja
http://maratakm.narod.ru/index2.htm
Ennnas xomnexums L{OP http://school-
Hoioe MhonsEeLeie Bobl. Cpela collection.edu.ru/catalog/rubr/7ed38401-
POMSBEA ARL &Pl 26h8-11da-8cd6-0800200c9a66/3L/ Mup
55-56 BOJIHBIX pacTBOpoB. Boopoanblit )
xumuu http://chemistry.narod.ru
nokasarens (pH) pactBopa
BupTtyanpHas XuMudeckas mKkoJja
http://maratakm.narod.ru/index2.htm
Enunas xomnekmus LTOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
57.58 I'maponus coneit. Peakiuu, npotekaroniue 26b8-11da-8cd6-0800200c9a66/31/ Mup
B pacTBOpax 3JEKTPOJUTOB XUMHMHM http://chemistry.narod.ru
BupryanpHas xuMudeckas 1Ikosia
http://maratakm.narod.ru/index2.htm
Ilpakmuueckaa paooma Ne 3 no meme
59 "Xumuueckue peakyuu 6 pacmeopax
1eKkmpoaumos”’
Enunas xomnexuust LIOP http://school-
OKHCIHTENEHO-BOCCTAHOBHTE L HEIC collection.edu.ru/catalog/rubr/7ed38401-
. 26b8-11da-8cd6-0800200c9a66/31/ Mup
60-61 peakuuu. Baxxuenme oOKuciuTenu u

BOCCTAHOBHUTCIIN

xuMun http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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MeTox IeKTPOHHOTO (3JI€KTOHHO-

62-63 2
HMOHHOT0) OanmaHca
Enunas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
64-65 DIEeKTPOIN3 PACTBOPOB U PACIIABOB 5 26b8-11da-8cd6-0800200c9a66/31/ Mup
BEIIIECTB XyUMuH http://chemistry.narod.ru
BupryanbHas xuMmudeckas 1IKojia
http://maratakm.narod.ru/index2.htm
66-67 Pemenne 3a1a4 pa3nMyHBIX THIIOB
68-69 Pemenne 3a1a4 pa3nMyHBIX THIIOB
70 CucreMaru3anus 1 0000IMeHNE 3HAHUH TT0 1
teme "XUMHUYECKHEe peakuun"
71 Konmponvnasa paboma Ne 3 no meme 1 1
"Xumuueckue peakyuu'"
Pasznen 2. Heoprannueckast xumust
[Tonoxenne nHemeramioB B [lepuoanueckoi EHHH%;I xosurexuus LOP http://school-
e — 1 collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup
72-73 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX 2 )
AToMOoB. DIBHICCKIE CBONCTEA XUMHHM http://chemistry.narod.ru
HOMETAILIOR BupryanbpHas XI/IMI/I‘IGCI?aﬂ IIKOJIa
http://maratakm.narod.ru/index2.htm
Ennnas xomnekuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
74.75 AJtoTponisl HEMETaUIOB (Ha IpUMEpe 5 26b8-11da-8cd6-0800200¢9a66/31/ Mup
KHCIopo/a, cepsl, pocdopa u yriepoaa) XHMUU http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKojia
http://maratakm.narod.ru/index2.htm
76-77 Bonopona: nonyuenue, pundeckue u 5 Enunas xomnexuus L{OP http://school-

XUMHUUYECKUE CBOMCTBA. [ napuabl

collection.edu.ru/catalog/rubr/7ed38401-
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26b8-11da-8cd6-0800200c9a66/31/ Mup
XuMuHM http://chemistry.narod.ru
BupryanbHas xumMu4deckas IIKosa
http://maratakm.narod.ru/index2.htm

l'anorensl: HaXOXKJIEHUE B IPUPOJIE,

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup

78-79 COcOOBI OTYYEHUs, PUIUIECKUE )
. XUMHHM http://chemistry.narod.ru
XHUMHYECKHE CBOUCTBA
BupryanbHas xumMudeckas IIKosa
http://maratakm.narod.ru/index2.htm
Enmnnas xomnexums L{OP http://school-
T aloreHOBOODO L, Baskieiiie collection.edu.ru/catalog/rubr/7ed38401-
AOPOXEL 26b8-11da-8cd6-0800200c9266/31/ Mup
80-81 KHCIIOPOJICOACpKAIINE COCTMHCHIS )
XUMHHM http://chemistry.narod.ru
raJloTeHOB
BuptyanbHast XuMHu4ecKast IIkoJia
http://maratakm.narod.ru/index2.htm
Enunas xomnekus LTOP http://school-
Ta60DATODHLLE 1 POMLILLICHHLLS collection.edu.ru/catalog/rubr/7ed38401-
patop P 26b8-11da-8cd6-0800200c9266/31/ Mup
82-83 CroCcOOBI MOJTyYEHHUS TajJOTreHOB. i
. XUMHH http://chemistry.narod.ru
[IpuMeHeHHe TaJOreHOB ¥ UX COCTUHEHUIN
BuptyanbHast Xumu4eckast IIkoJia
http://maratakm.narod.ru/index2.htm
Ilpakmuueckasa paooma Ne 4. Pewuenue
84 IKCHEPUMEHMANILHBIX 340ay N0 meMe
"I'anozenwvt"
Kucnopon: naboparopHsie u Ennnas komnexnus LIOP http://school-
85-86 MIPOMBIIIIEHHBIE CIIOCOOBI MOJTyYEeHHUS, collection.edu.ru/catalog/rubr/7ed38401-

(I)I/ISI/ILIGCKI/IG U XUMHYECKHE CBOMCTRA.
O30H. HpI/IMeHCHI/Ie KHCJIOpOJa U 030HA

26b8-11da-8cd6-0800200c9a66/31/ Mup
xuMun http://chemistry.narod.ru
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http://chemistry.narod.ru/

BupryanbHas XumMu4deckas IIKoJIa
http://maratakm.narod.ru/index2.htm

87-88

OKcubl ¥ IEPOKCUIBI

Enunas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup
xuMmuH http://chemistry.narod.ru
BupryanbHas xumMudeckas mMIKosa
http://maratakm.narod.ru/index2.htm

89-90

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

91-92

Cepa: HaxOXJIEHHUE B MPUPOJIC, CTTOCOOBI
nonyquI/m, q)nanecm/le U XUMHUUYCCKHUEC
CBOICTBA

Enunas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xuMuH http://chemistry.narod.ru
BupryanbHas xumMudeckas mIKosa
http://maratakm.narod.ru/index2.htm

93-94

CepoBoiopo, Cynb(u bl

Enunas xomnekmus LTOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup

XUMHH http://chemistry.narod.ru

BupryanpHas xuMudeckas 1Ikosia
http://maratakm.narod.ru/index2.htm

95-96

Kncnopozlconepxcamne COCIUHCHUA CCPBLI.

Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

Ennnas xomnekuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
XUMHUHM http://chemistry.narod.ru
BupryanbHas xumMu4ueckas mIKoja
http://maratakm.narod.ru/index2.htm

97

Ilpakmuueckan paboma Ne 5. Pewenue
IKCHEPUMEHMANbHBIX 3A0a4 N0 meme
"Cepa u eé coeounenusn"
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http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm

98-99

A3OT: HAX0XKJACHHE B MPUPOJIC, CITIOCOOBI
MOJTy4eHUs1, GU3HUSCKUE U XUMUICCKHEC
CBOMCTBA. AMMHAK, HUTPHJIbI

Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xuMuH http://chemistry.narod.ru
BupryanbHas xumMu4deckas IIKosa
http://maratakm.narod.ru/index2.htm

100-
101

Kucnopoacoaepxariye coeTuHEHHS a30Ta.
OCc0OEHHOCTH CBOMCTB a30THOU KHUCJIOTHI

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup
xuMmuH http://chemistry.narod.ru
BupryanbHas xumMu4deckas mIKosia
http://maratakm.narod.ru/index2.htm

102-
103

[IpumeHeHue a30Ta U €ro COEAMHEHUN.
A3OTHBIC yIOOpEHHUSI

Enmnnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xumuu http://chemistry.narod.ru
BupryanbHas xuMudeckas 1Ikosia
http://maratakm.narod.ru/index2.htm

104-
105

dochop: HAXOKACHUE B IPUPOJIE, CIIOCOOBI
MOJTy4eHUsI, GU3NICCKUAC U XUMHUECKHUE
cBorictBa. ®ochuas u pochun

Enunas xomneknus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xumuu http://chemistry.narod.ru
BupTtyanbHas Xumudeckast mkoja
http://maratakm.narod.ru/index2.htm

106-
107

Oxcugsl hocdopa, hochopconepxarine
kucnoTel. Conmu GpochopHOit KUCTOTHI

Ennnas xomnekuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xuMuu http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

108- [Tpumenenne pocdopa u ero coeTMHCHUH. 26b8-11da-8cd6-0800200c9a66/31/ Mup
109 dochopubie yaoOpeHus xumuH http://chemistry.narod.ru
BupryanbHas xumMu4deckas IIKosa
http://maratakm.narod.ru/index2.htm
Ilpakmuueckasa paooma Ne 6. Pewuenue
110 IKCNEPUMEHMAIbHBIX 3A0ay no meme
"A30m u ¢pocghop u ux coeounenun'
Ennnas xomnexums L{OP http://school-
VIMIepos: HAXOAICHHE B IPUPOJIE, collection.edu.ru/catalog/rubr/7ed38401-
111- 26b8-11da-8cd6-0800200c92a66/31/ Mup
112 LIOTPOLTLRIE MOHIin)HKaHHH; Qunricckie XUMUU http://chemistry.narod.ru
U XUMHUYCCKUE CBOUCTBA, IPUMCHCHUEC
BupryanbHas xumMu4deckas mIKosia
http://maratakm.narod.ru/index2.htm
Enunas xomnekmus LTOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
113- Oxcwun yriepoaa(ll), okenn yrnepoga(1V), 26b8-11da-8cd6-0800200c9a66/31/ Mup
114 yroJibHasl KUCJIOTa U €€ COJIN XUMUU http://chemistry.narod.ru
BupryanpHas xuMudeckas 1Ikosia
http://maratakm.narod.ru/index2.htm
115-
116 Pemenue 3a1a4u pa3auvHbIX THIIOB
Enunas xomnexuust LIOP http://school-
KpeMHHUii: HAXOAICHHE B IPUPOLE, collection.edu.ru/catalog/rubr/7ed38401-
117- 26b8-11da-8cd6-0800200c9a66/31/ Mup
118 CHIOCOORI MOTYHCH, PH3MICCKHE 1 XuMuH http://chemistry.narod.ru

XHMHUYECKHE CBOMCTBA

BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

119- Oxkcun kpemuus(1V), kpemMHUEBasE KHCIIOTA, 26b8-11da-8cd6-0800200c9a66/31/ Mup
120 CHJIMKATHI xumuu http://chemistry.narod.ru
BupTryanpHast XumMudeckast mkoja
http://maratakm.narod.ru/index2.htm
Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
121 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. 26b8-11da-8cd6-0800200c9a66/31/ Mup
Crexio, €ro noyy4eHue, BUIbI CTEKIIa xuMUH http://chemistry.narod.ru
BupTtyanpHas XuMudeckas mKkoJja
http://maratakm.narod.ru/index2.htm
122-
123 Pemenue 3aga4u pa3nudIHBIX THIIOB
124- CucreMaruzanys 1 0000IIeHEe 3HAHNUI IO
125 teme "Hemeramibr"
196 Koumponvnasa paboma Ne 4 no meme
"Hememannwt"
127 AHalu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMHUOOK
Enunas xomneknus LIOP http://school-
[Tonoxenue metamios B [lepuoanyueckoit collection.edu.ru/catalog/rubr/7ed38401-
128- CUCTEME XUMHUYCCKUX JIEMEHTOB. 26b8-11da-8cd6-0800200c9a66/31/ Mup
129 Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX XHMUU http://chemistry.narod.ru
000JI0YCK aTOMOB METAJIJIOB BupTtyanbHas Xumudeckast mkojia
http://maratakm.narod.ru/index2.htm
130- O6mue ¢puznyeckue CBOMCTBa METAIOB. EHHHa.H konnexuust OP hitpi//school-
collection.edu.ru/catalog/rubr/7ed38401-
131 [IpuMeHeHre MeTauIoB B OBITY U TEXHHKE

26b8-11da-8cd6-0800200c9a66/31/ Mup



http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://chemistry.narod.ru/
http://maratakm.narod.ru/index2.htm
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/31/

xuMuu http://chemistry.narod.ru
BupryanbHas XumMudeckas IIKoJ1a
http://maratakm.narod.ru/index2.htm

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

132- 26b8-11da-8cd6-0800200c9a66/31/ Mup
CrnaBel MetauioB. Kopposust MetaioB i
133 xumuH http://chemistry.narod.ru
BupTryanpHas XuMudeckast mkoja
http://maratakm.narod.ru/index2.htm
134-
136 Pemenue 3a1a4 pa3InIHBIX THIIOB
Enmnnas xomnexums L{OP http://school-
T ——— collection.edu.ru/catalog/rubr/7ed38401-
137- 26b8-11da-8cd6-0800200c9a66/31/ Mup
138 meraios. OBiike erocodst oMy HeHts xuMuUH http://chemistry.narod.ru
METaJJIOB
BupTtyanbHast Xumuueckast mkosa
http://maratakm.narod.ru/index2.htm
OO6mras xapakrepuctuka MetayioB |A- Enunas komtexmus LIOP http://school-
rpynbl [leproandeckoi cucTemMbl collection.edu.ru/catalog/rubr/7ed38401-
139- XUMHUYECKUX JJIEMEHTOB. HaTpuii u kanuii: 26b8-11da-8cd6-0800200c9a66/31/ Mup
140 nojydeHue, GU3NIecKue 1 XUMHIECKUE XUMUU http://chemistry.narod.ru
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB BupTtyanbHas Xumudeckast mkoja
U UX COEOUHEHNN http://maratakm.narod.ru/index2.htm
OO6mias xapakrepuctuka Metauion |1A- Enunas xomnexuus LIOP http://school-
rpynnsl [lepuonnyueckoit cucteMbl collection.edu.ru/catalog/rubr/7ed38401-
141- XMMHMUYECKUX JIEMEHTOB. Maruuii u 26b8-11da-8cd6-0800200c9a66/31/ Mup
142 KaJIbIMA: MOJTy4eHue, GU3nuecKkue u XUMHMH http://chemistry.narod.ru

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIMHEHUH

BupryanbHas xumuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-

143- XKécTkocTb BOJBI U CLIOCOOBI €€ 26b8-11da-8cd6-0800200c9a66/31/ Mup
144 YCTpaHEHHUs XuMuu http://chemistry.narod.ru
BupTryanpHast XumMudeckast mkoja
http://maratakm.narod.ru/index2.htm
Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
145- AIOMUHMI: TIOJTydeHue, Gu3ndeckue u 26b8-11da-8cd6-0800200c9a66/31/ Mup
146 XUMUYECKHE CBOWCTBA, IPUMEHEHHUE XUMUU http://chemistry.narod.ru
BupTtyanpHas XuMudeckas mKkoJja
http://maratakm.narod.ru/index2.htm
Enmnnas xomnexums L{OP http://school-
AmpoTepHbIe cBOWCTBA OKCHIA U collection.edu.ru/catalog/rubr/7ed38401-
147- TUAPOKCH/IA aTFOMHUHHS, 26b8-11da-8cd6-0800200c9a66/31/ Mup
148 THUIAPOKCOKOMIUICKCHI aTFOMUHMS, X xuMuH http://chemistry.narod.ru
MIPUMEHEHHE BupTtyanbHast Xumuueckast mkosa
http://maratakm.narod.ru/index2.htm
149-
151 Pemenue 3a1au pa3iuyHbIX TUIIOB
Ilpakmuueckas paooma Ne 7. Peuwienue
152 IKCHEPUMEHMAIbHBLX 340ay O meme
"Memannwt 2nagnvix noozpynn'’
Ennnas xomnekuus LIOP http://school-
OO11as XxapakTepuCcTUKA METANIOB collection.edu.ru/catalog/rubr/7ed38401-
153- no6ouHsIx noarpymni (b-rpymm) 26b8-11da-8cd6-0800200c9a66/31/ Mup
154 [lepuoanueckoil cucTeMbl XUMUYECKUX xuMuH http://chemistry.narod.ru

9JICMCHTOB

BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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155-
157

dusznueckre 1 XUMHUYECKUE CBOUCTBA
XpOMa U €ro COCIMHEHUMN, UX TPUMEHEHUE

Enunas xomnexuus L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xuMuH http://chemistry.narod.ru
BupryanbHas xumMu4deckas IIKosa
http://maratakm.narod.ru/index2.htm

158-
160

Baxwuelimne coelMHEHNs] MapraHiia.
[Tepmanranat Kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBaA

Ennnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c92a66/31/ Mup
xuMmuH http://chemistry.narod.ru
BupryanbHas xumMu4deckas mIKosia
http://maratakm.narod.ru/index2.htm

161-
163

dusnyeckue U XUMHYECKHE CBOMICTBA
Kenesa u ero coenuneHui. [lonyuenue n
MIPUMEHEHHE CIIJIAaBOB XKeje3a

Enmnnas xomnexums L{OP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xumuu http://chemistry.narod.ru
BupryanbHas xuMudeckas 1Ikosia
http://maratakm.narod.ru/index2.htm

164-
165

dusznueckue U XUMHUUYECKUE CBOMCTBA MEIHU
1 €€ COCTMHCHUH, NX TPUMEHEHNE

Enunas xomneknus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xumuu http://chemistry.narod.ru
BupTtyanbHas Xumudeckast mkoja
http://maratakm.narod.ru/index2.htm

166-
167

du3znyecKrue U XUuMHYECKHE CBOMCTBA
IIWHKa 1 €10 COCI[I/IHeHI/II\/’I, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJ'ICKCH OWHKa

Ennnas xomnekuus LIOP http://school-
collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/31/ Mup
xuMuu http://chemistry.narod.ru
BupryanbHas xumMuueckas mIKoia
http://maratakm.narod.ru/index2.htm
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Ilpakmuueckan paboma Ne 8. Peuwienue

168 IKCHEPUMEHMATIbHBIX 3A0aY O meme 1 1
"Memannwst nodounvix noozpynn'"

169-
Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 5)

173

174 O00011IeHNE ¥ CUCTEMATH3ALIMS

175_ M3Y4YEHHOI'0 MaTepuasa 1o Teme 2
"Meramier"

176 Konmponvnasa paoboma Ne 5 no meme 1 1
"Memannu"

177 AHaM3 pe3yIbTaToB KOHTPOJIBHOH 1
paboTHI, KOPPEKITHS OMHUOOK

Paszgen 3. Xumus u :Ku3Hb

178 Ponps xumuu B obecrieueHnn yCTOWYHNBOTO

17 9_ pasButus yenoeuectra. [lonstue o 2
Hay4YHBIX METOJIaX UCCIIEJIOBaHMSI BEIIECTB
HayuHnble npuHIMIBI OpraHu3aiu

180- XUMHUYECKOTO MPOU3BOJICTRA. 5

181 [IpombIiIeHHBIE CIOCOOBI TIOJTYUCHUS
Ba)KHEHIIINX BEIIECTB

182- XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH 5

183 CpeIbl ¥ €ro MOCIICICTBHS

184- XHUMHS ¥ 3I0POBbE YEITOBEKA. 5

185 JlexapcTBEHHBIC CpPE/ICTBA

186- Xumus . Poiab xuMun B oOecrieueHnu 5

187 MUIIEBOM O€30MacCHOCTH

188- Kocmernueckue u napromepHbie 5

189 cpenctBa. beiToBast Xumust




190- XuMHS B CTPOUTENLCTBE. BaskHelmne
101 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHbBIE 2
MaTepuaibl
192- XuUMHS B CEITBCKOM XO3SIHCTBE. 5
193 Oprannyeckre 1 MUHEPaJIbHbIE YA0OpEHHUS
194- Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110 5
195 TEMe
196 Ilpomesrcymounas ammecmayus. 1
Hmozosasn konmponvuasa paboma.
196
4yacos
OBHIEE KOJIMYECTBO YACOB 110 +8
IMPOI'PAMME pe3eps
204

qac







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue
* Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH

A.H., Akimnonepnoe o6uiectBo «M3narensctBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I"abpuensn O.C. HacTonpHas KHUTa yuuTens

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
HMHTEPHET

Enunas xomnexmus LIOP
http://school-collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-
0800200c¢9a66/31/

Mup xumuun

http://chemistry.narod.ru

BuptyanpHad xumuyeckas mKkosia

http://maratakm.narod.ru/index2.htm
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