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MNOSACHUTEJIBHAS 3AITMCKA

Paboyas mporpamMma Mo XMMHH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkona ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa3oBaTeIbHON HpPOTpaMMbl CPEIHEro OO0IIero
obpazoBanuss(POIl COO), mnpencraBneHHbix B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom Konuenmuu npemnoaBanus yqyeOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHbBIX
opranuzanusax Poccuiickoit ®enepauny, peaau3ylOIUX OCHOBHbIE 00pa3oBaTelbHbIE NPOrPaMMbl, U
OCHOBHBIX IoJIo>keHUH «CTpateruu pa3Butus BocnuTanus B Poccuiickoit denepauun Ha nepuon 1o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIIyONEHHOTO HM3YYEHHUS 3aHMMAET BaXHOE MECTO B CHCTEME ECTECTBEHHO-
HayyHOro ooOpa3zoBanus ydvamuxcsi 10-11 kmaccoB. M3ydyeHue npenmera, pealn3yeMo€ B YCIOBUSAX
T pepeHInpOBaHHOIO, MPO(PUILHOTO O0O0y4eHMs, MNpU3BaHO oOecneynTh 00I111e00pa30BaTEIbHYIO |
OOMIEKYJIBTYPHYIO TIOJrOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOIMMYIO JUIA aJanTaldd HX 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 MpPEIMETa «XUMUsD) MOydaeT MOAPOOHYI0 WHTEPIPETAIHIO B
COOTBETCTBUU ¢ ocHoBomojararonumu mnosioxeHusiMu ®I'OC COO o B3auMoOOYCIOBIEHHOCTH IIENIEH,
COJIepKaHUs, pe3yabTaTOB O0yICHHUs U TPEOOBAHMIA K YPOBHIO ITOATOTOBKHU BHITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBIISTFOTCSI CIIEYIOIIIME BBITTOJTHAEMBIE TIPOTPAMMO TI0 XUMUHU (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

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas  IpeJyCMaTpUBACT  ONpEJEIeHUe:  MPUHIMUIIOB
CTPYKTYPUPOBaHUS U IMOCIEA0BATEIbHOCTH M3Yy4eHHs y4eOHOro marepuaia, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJIOB K (POPMUPOBAHHUIO COJAEPKATEIbHONH OCHOBBI
KOHTpPOJII M OLEHKH 00pa3oBaTelIbHBIX JOCTIKEHMH OOyJaroluxcsd B paMKax HTOrOBOH
aTTecTaluu B (OopMe €MHOTO rOCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

IIporpamma i yriryOI€HHOTO U3Y4EHHS] XMMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IIPEIMETHOE COAEp)KaHUe, 00sA3aTeNbHOE A U3Yy4EeHUsl B paMKax
OTJENBHBIX Mpoduiel, npeaycMaTpuBaeT paciupeiesieHue U CTPYKTYPUPOBAHUE €ro Mo Kiaccam,
OCHOBHBIM COJI€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypca;

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

e [peylaraeT IPUMEpPHYIO MOCJIE0BATEIbHOCTh U3YyUeHHUsl y4eOHOro mMarepuaia ¢ yu4éToM JIOIMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€il;

e aéT METOAMYECKYI MHTEpIIpeTaluio Lejded U 3ajad U3ydeHus HOpeaMera Ha YriyOnéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpeIHero obiero oOpa3oBaHHS,
CoJiepKaTeNbHON  XapakTEepUCTHKH  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOCHHMsS  OCHOBHOM
00pa3oBaTeNIbHON MPOrpaMMbl CpeIHEro oO0IIero oopa3oBaHusl (JIMYHOCTHBIX, METApeIMETHBIX,
NPEeIMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHAOB YUeOHO-TIO3HABATENBHBIX JEHCTBUHN
00y4Jaromerocs Mo OCBOCHUIO COJICpKaHUS IpeaAMeTa.

Ilo BceM Ha3BaHHBIM MO3MLIMAM B IpOrpaMMe IO XUMHU MPEAYCMOTpEHa IMPEeMCTBEHHOCTb C
oOyyeHHEeM XHMMHUU Ha YPOBHE OCHOBHOTO o0O0mero o0pa3oBaHMs. 3a MpeneiaMud yCTaHOBJIEHHOM
IpOrpaMMoi Mo XUMHUM 00s13aTeNbHON (MHBapUaHTHOM) COCTaBJISIONIEH coJiepXKaHus yd4eOHOro mpeaMera
«XuMus» ocTa€rcs BO3MOXHOCTH BBIOOpAa €ro BapHMAaTHBHOM COCTaBIIAIOLICH, KOTOpas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBHHM C HANIPABICHUEM KOHKPETHOTO POQHIIs 00ydeHusl.

B cootBercTBuM ¢ koHuenrtyanbHeiMM noJokeHusMH PI'OC COO o Ha3HaueHUM NIPEIMETOB
6a30Boro M yriayon€HHOro ypoBHEH B cucteMe auddepeHIUpoBaHHOIO 00y4eHHs Ha YPOBHE CpPEIHEro



obmero oOpa3oBaHUSI XHMHS Ha YpPOBHE VYrayOJIEHHOTO W3YYCHUS HAmNpaBlieH Ha pealn3aluio
MPEEMCTBEHHOCTH C TOCJIEAYIOIIMM 3TaroM MOJIyYeHHs] XMMHUYECKOr0 0Opa3oBaHMsA B paMKax H3Y4YECHU S
CHELUANBHBIX E€CTeCTBEHHO-HAYYHBIX M XMMHUYECKHX JUCIHMIUIMH B BYy3aX W OPraHU3ALUSAX CPEIHErO
npodeccuoHanpHOrOo 00Opa3oBaHus. B 3Toil CBs3M wu3ydyeHue mnpeaMera «XUMUS» OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pAaCHIMpPeHWe W YIIIyOJIeHHEe TEOPETUYECKOM U MPAaKTUYECKOM IMOATOTOBKH
oOyJaromuxcs, BBIOpABIIMX ONpeneNEéHHbIA mnpoduias oO0ydeHHs, B TOM UHCIE C MEPCIEeKTUBOM
MOCIIEAYIOMIETO TOIYYEHHS] XUMHYECKOTO 00pa30BaHus B OpraHu3anusax mpodeccuoHanrbHOro 00pa3oBaHusl.
Hapsiny ¢ atum, B cBere TpeboBanuii ®I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHUS (heepaibHOMI
o0Opa3oBaTeNbHOW MPOTpaMMBI  CpelHEro oOmero oOpa3oBaHUS H3y4YeHHE TpeaMeTa «XUMUs»
OPUEHTUPOBAHO TAK)KE€ HA pEHICHWE 3a/ad BOCIUTAHHMA W COIMAIBHOTO pPa3BUTHs OOyJaromuxcs, Ha
dbopmMupoBaHHe y HHUX OOIIEWHTEIUICKTYyalbHBIX yYMEHHWH, YMEHHUH palloHAIM3alUuN y4eOHOTO Tpyna |
00001IEHHBIX CIOCOOOB ACSITEIHHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAAPEIMETHBIN XapaKTep.

CocTaBnsiomuMu TpeaMeTa «XUMUs» Ha YPOBHE YriyONEHHOTO M3YYEHUS SIBISIFOTCS YTIyONnEHHBIE
Kypcol — «Opranndeckas xumusi» U «OO0mmas u Heopranndeckas Xumusi». [Ipu ompeneneHnn mMoaxooB K
OoTOOpY W CTPYKTYPHOW OpraHM3aldé COJIEPXKAHUS STHX KYpCOB B TpOrpaMMe MO XHUMHH 32 OCHOBY
nipuHATH noJjioxkerus: GI'OC COO o paznuunsix 6a30BOT0 M yriayOiaEéHHOTO YPOBHEH M3YUSHUS TTPEMETA.

OcHoBy cojaepxkanusi KypcoB «Opranudeckas xumus» U «OOmas M HeopraHWyecKas XUMHsD)
COCTaBJISIET COBOKYITHOCTh TPEJAMETHBIX 3HAHWW W YMEHHWH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4EHUS
npeaMera. JTa CHUCTeMa 3HAHWK TOJyYaeT ONpeAeiI€HHOE TEOPETHYECKOE MOTIOTHEHHE, IO03BOJIIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINKA 00bEM (hakTodOrHUYeckoro Marepuana. Tak, Ha yriyOJn€HHOM
YpOBHE H3YyYeHHS TpeaMeTa oOecrieueHa BO3MOXKHOCTh 3HAYUTEIHHOTO YBEIWYCHUsS O00BEMA 3HAHWH O
XAMHUYECKHX JJEMEHTaX ¢ CBOWCTBaX WX COCIUHEHWH Ha OCHOBE pACHIMPEHHUS U YIIIYOJICHHS
MPEJICTAaBICHUM O CTPOEHUM BEIIECTBA, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSX TMPOTEKaHMsS peakiui,
paccMaTpuBaeMbIX C TOUKU 3PEHMS] XUMUYECKON KHHETUKU M TePMOAMHAMUKH. M3yueHue nepuoauaeckoro
3akoHa u Ilepuoanueckoil cucTeMbl XMMHYECKHUX OJEMEHTOB 0Oa3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEJCTABICHUAX O CTPOCHUHM aTOoMa. XHMHYECKas CBS3b OOBSICHSIETCS C TOUKH
3peHusl PHEPreTUYECKHMX H3MEHEHUN npu e€ oO0pa3oBaHMM M pa3pylICHUU, a TaKkKe C TOYKU 3PEHHUSA
MeXaHU3MOB e€ oOpa3oBaHusl. V3ydeHne TUIIOB peakiuil JOMoIHIeTCs POPMUPOBAHUEM IPEACTABICHUN 00
ANIEKTPOXUMHUYECKUX IMPOIIeccax U AJIEKTPOJIM3E PacIIaBOB U PACTBOPOB BeLIECTB. B Kypce opraHudeckoi
XUMHHM TIPH PACCMOTPEHUM PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHUN YJensercs o0co0oe BHHMaHHE
BOIpocaM 00 3JEeKTPOHHBIX AP deKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPeaKiuil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIepKAHUE KyPCOB XUMUHU YIITYOJIEHHOTO YPOBHS U3y4EHUS IS
KJIACCOB OMPEEIEHHOrO Mpoduiis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep AOIMOJIHEHUN K oO0Ien
CHUCTEME MPEAMETHBIX 3HAHMI) OKA3bIBAIOT BIHMSIHHE CMEXHBIC MpeAMEeThl. Tak, HalpuMep, B COJACPKAHUU
npeaMera Ui KJIAcCOB XMMHKO-(PHU3U4ecKoro npoduis OoJiblioe 3HaueHue OYAyT HMETh JJIEMEHTHI
yuyeOHOro Marepuana mno oobmei xumud. [lpu u3yueHun npeamera B JaHHOM cliydae akleHT OyIeT caeliaH
Ha OOIIHOCTh METOJOB TNO3HAHMS, OOIIHOCTh 3aKOHOB W TEOpPHA B XUMUU M B (DU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopus B (pU3MKe), 3aKOHBI COXPAaHEHUSI MAcChl U YHEPTUHU, 3aKOHBI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, MPEACTABICHUS O CTPOSHUH BEILIECTB U IPYTOe.

B 1o xe Bpems B cofiep)KaHUM MpeAMeTa Ui KIACCOB XUMHUKO-OHOJIOTHYECKOTO Mpodums 6ombiiuit
yIenbHbI Bec OyleT MMEeTh OpraHuueckas XuUMHs. B sToMm ciydae mpenocTaBisieTCss BOZMOXKHOCTH st
6osiee OOCTOSATENIBHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3alMy KIETKH Kak OMOJIOTHYECKOM CHUCTEMBI, B
COCTaB KOTOpPOM BXOJAT, K MpPUMEpPY, TaKHe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHIUJbI, OCNKH, YTIEBOMIbI,
HYKJIGMHOBBIE KHCIOTHI U Japyrue. [Ipu 3ToM 3HaHHS O COCTaBe M CBOMCTBAaX MPEACTaBUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOM Il M3Yy4YEHMs CYIIHOCTH MpOIleccoB (OTOCHHTE3A,
JIBIXaHUSI, TUIIEBAPCHHUS.

B mnnane ¢opmMHpoBaHMS OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHMS OOIEHAYYHBIX METOJIOB
MO3HAHUS M OIbITa MPAKTHYECKOTO MPUMEHEHHs] HAyYHBIX 3HAHWHA W3Yy4eHUEe MpeaMera «XUMHsD Ha
yriayOI€HHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C YU4eOHBIMH MpEeIMETaMH, BXOJSIINMH B



cocTaB TNpeAMETHBIX obnacteil «EcTecTBeHHO-HAay4YHBIE TpeAMETh», «MaTematuka M HH(pOpMaTHKa» H
«PyccKkuil A3BIK U JIUTEpATypay.

[Ipu u3yuenun ydeOGHOro mpeamera «XHUMHsS» Ha YIIyOJEHHOM YpOBHE Takke, KaKk Ha YpPOBHE
OCHOBHOTO U CpeaHero obmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7aueii MepBOCTEIIEHHOW 3HAYMMOCTH
ABIIsICTCS (POPMHUPOBAHNE OCHOB HAYKM XMMHHU KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOM
JESITEIbHOCTH YEJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyabTyphl. Pemienue atoil 3amaum Ha
yrIyONnE€HHOM ypOBHE M3YYEHHUs IPEAMETa MPEAToiaraeT pean3auio TAKUX [eJei, 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 )51 HPIHICBOﬁ 6C3OHaCHOCTI/I, B paBBI/ITI/II/I MCAUIIMHBI, CO3JaHHNKU HOBBLIX
MaTepI/IaJ'IOB, HOBBIX HCTOYHHUKOB 3H€pFI/II/I, B 06CCHC‘~IGHI/II/I paHI/IOHaJIBHOFO HpHpOI{OHOJ’IBSOBaHI/Iﬂ,
B (QOpMHpPOBAHMM MHPOBO33PEHUS M OOIIEH KyJIbTypbl 4EJIOBEKa, a TaKXKe 3KOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM CpeIE;

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
XUMHUYCCKUX peaxunﬁ, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBOan nu JII/ICHepCHI)IX CHUCTEMaAX, 06
O6I_HI/IX Hay"IHI)IX HpI/IHHI/IHaX XUMHUYECCKOTO HpOI/ISBOJICTBa;

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
YMEHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB M OOBSCHEHHUS] XHMHYCCKHX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTHICCKOH ACSITEIHPHOCTH U TTOBCEIHEBHOM YKM3HU.

B nutane peanuzanuu nepBoodepeIHbIX BOCIIUTATENBHBIX U Pa3BUBAIOIIUX (DYHKIIMI LETOCTHOM CUCTEMBbI
cpenHero oéumiero oOpa3oBaHUs NpU M3YYEHHH TIpeaMmeTa «XUMHsS» Ha YrIyOJIEHHOM YpPOBHE OCOOYIO
aKTyaJIbHOCTb MMPUOOPETAIOT TaKUE LIEIH U 33J]a4H, KaK:

BOCIUTAHUE YOCXKJICHHOCTH B IIO3HABACMOCTH SIBJICHHH MPUPOJBI, YBAKEHHUS K MPOIECCY
TBOPYECTBA B O0JIACTH TEOPETUYECKUX W MPHKIATHBIX HCCICIOBAHUN B XUMHH, (HOPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMKM K OOYYCHHIO M TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO |
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYSCKUX [ICHHOCTEIH;

pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, HMHTEUICKTYAIbHBIX W TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, (OpPMUPOBAHHE y HHUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOpA30BaHUIO U
HETPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBUIO YCIEHIHOW MpodeccHoHabHOW U OOIIeCTBEHHOMN
JESTETbHOCTH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B 370POBOM
oOpa3e KHU3HU;

(dbopMUpOBaHHE YMEHUI M HABBIKOB Pa3yMHOTO MPHUPOIOTIOIB30BAHUS, Pa3BUTHE IKOJIOTHUCCKOU
KYJIBTYPbI, IPUOOPETEHHE OTIBITa OOIIECTBEHHO-TIOJIE3HOM 3KOJIOTUYECKOMN IeATSILHOCTH.

OO1ee Yrcno 4acoB, MPEAYCMOTPEHHBIX ISl U3YUYCHUS XUMUU Ha YTIyOJIeHHOM YPOBHE CPETHETO OOIIEeTO
obpa3zoBanus, cocraBnsieT 204 yacos: B 10 kmacce — 102 yaca (3 gaca B Hezeno), B 11 kimacce — 102 ygaca
(3 yaca B Hegieni0).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHUH.

[IpenMer u 3HaYeHHE OPraHUYECKONW XHWMHH, NPEJCTABIEHUE O MHOI000pa3uu OpPraHUYECKUX
COCIMHEHU M.

DJNEeKTPOHHOE CTPOCHHE aToMa yIJIepoja: OCHOBHOE M BO3OYXKAEHHOE CcOCTOsiHHMA. BaneHTHbIe
BO3MOXHOCTH aToma yriepojaa. XUMHYecKas CBA3b B OPraHMYECKUX COEAMHEHUAX. Tunbl rHOpuan3aluu
aTOMHBIX opOutaneil yriepoga. MexaHusmbl 00pa30BaHUSI KOBAJEHTHOM CBs3U (OOMEHHBIH M JIOHOPHO-
aKIENTOPHBIN). THITBI TIEPEKPHIBAHUS ATOMHBIX OpOUTaNIed, - U T-CcBs3u. OMHApHAs, TBOWHAS U TPOWHAS
cBs3b. CriocoObl pa3phiBa CBsI3€l B MOJIEKYyJaX OpraHudeckux BemiecTB. [loHsTHe 0 cBOOOHOM pajaukaie,
HyKJIeo(uie u AeKTpoduie.

Teopusa crpoeHust opraHmyeckux coenrHeHnii A.M. byrinepoBa u COBpPEMEHHBIE NPEICTABICHUS O
CTPYKTYype MOJEKyJa. 3Haue€HHWE TEOPUU CTPOEHUS OPraHWYecKUX COEOUHEHHH. MonekyspHble U
CTpYKTypHBIE (popMyabl. CTpyKTypHble (GOpMYJbl pa3IWYHBIX BUJOB: pa3BEPHYyTas, COKpallEHHasd,
ckenetHasd. M3omepusa. Buapl u3oMepuu: cTpyKTypHas, NPOCTPAHCTBEHHas. DJEKTPOHHbIE 3((EKTH B
MOJIEKYJIaX OPraHUYeCKUX COSAUHEHUH (MHAYKTUBHBIN U Me30MepHBIi 3PPeKThI).

[IpencraBienne o KiaccUPUKAIMU OpraHndyeckux BeulecTB. [loHATHE O (QyHKIMOHANBHON Trpymre.
I'omonorus. T'omonormyeckue psabl. Cucremaruyeckass HOMEHKIATypa OpPraHHYeCKHX COEIUHEHUN
(IUPAC) u TpuBHaibHbBIC HAa3BaHUS OTICIBHBIX PEICTABUTEIICH.

OcoOeHHOCTH M KJIacCHU(HKAIMS OpraHu4eckux peakiuui. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE
peakuuy B OPraHUYECKON XUMUHU.

OKCnepuMeHmanbHbvle Memoobl U3YYeHUs euiecme U ux npeepaujeruti. 03HaKoOMJIeHHE ¢ 00pa3LaMu
OPraHMYECKUX BEILECTB U MaTepHalaMU Ha MX OCHOBE, OMBITHI 110 NMPEBPAILIECHUIO OPraHUYECKUX BEIIECTB
IpU HarpeBaHuu (IUIaBJIeHHE, OOYIJIMBaHME U TOpPEHHE), KOHCTPYUPOBAaHHE MOJENEH MOJEKyI
OPraHUYECKUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['oMosiornueckuil paj ankaHos, oOmmas GopMyina, HOMEHKIATypa U U30Mepus. DJIEKTPOHHOE
¥ POCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, SP>-rMOpHMIM3alMs aTOMHBIX OpOMTaleil yriepoja, o-
CBsA3b. PU3HUYECKUE CBOMCTBA AIKaHOB.

XUMHYECKHE CBOMCTBA QJKaHOB: PEAKLUUM 3aMCIIEHUS, W30MEpHU3aluM, ACTUAPUPOBAHUS,
LUUKIW3alNN, IHUPOJIM3a, KpekuHra, ropenus. IIpencraBieHue O MeXaHM3ME peakUUd pPaJuKaJbHOIO
3aMeIEHUs.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. O6wmas Gpopmyina, HOMEHKIaTypa U u3oMepus. OcoOOEHHOCTH CTPOSHMS U XUMUYECKUX
CBOMCTB MaJbIX (LIMKJIOMPOTNAH, HUKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTEKCaH) IMKIOATKAHOB.
CriocoObl nostyyeHHs U NPUMEHEHNE LIMKIIOATIKaHOB.

Ankenbl. ['omonoruueckuil psig ankeHoB, oOmas ¢opMmyna, HOMEHKJIATypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alkeHOB, SP>-TUOPHUAM3alUs aTOMHBIX opOuTaneil yriepoja, 6- u 7-
cBsi3u. CTpykTypHas M reoMeTpudeckas (LMC-TpaHC-) u3oMepHs. DHU3MUECKHEe CBOMCTBA AIKEHOB.
XVMHYECKUE CBOMCTBA: pPEAaKUMU IPUCOCAVHEHHMs, 3aMEIEHUS B O-TIOJIOKEHHE IIpH JBOWHOM CBS3H,
noymMepu3anuu U okuciaeHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu Ha JBOWHYIO CBS3b.
CrnocoObl nosryyeHHs U NPUMEHEHUE alTKeHOB.

Anxanuensl. Knaccudukanus ankaqueHoOB (CONpsDKEHHBIC, H30JMPOBAHHBIC, KYMVAUPOBAHHBIE).
Oco0OeHHOCTH DIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB COMPSOKEHHBIX OHEHOB, 1,2- u 1,4-
npucoenuHenue. llomumepusanus conpspk€HHBIX  aUeHOB. (CrocoObl MOJlydeHHs U NpUMEHEHHe
aJIKaJInEHOB.




Ankunabl. ['oMoslornyeckuii psiq  ankuHOB, oOmas ¢GopMmyna, HOMEHKIATypa H H30MEpHS.
DJNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJIKHHOB, SP-THOPHIM3AIUs aTOMHBIX OpOHTajei
yriaepoaa. @u3nyecKue CBOWCTBA AJKUMHOB. XHMHYECKHE CBOWCTBA: pPEAKUMM IPUCOCAUHEHUS,
JUMEpU3allMl M TpUMEpHU3alMuH, OKHCIeHUs. KucCIoTHblE CBOWCTBAa QlIKWHOB, HMEIOIIMX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBEHHbIE peakny Ha TPOHHYIO CBsI3b. COCOOBI OTY4YEHUS M IPUMEHEHHE AITKHHOB.

ApoMarudeckue yriaeBoaopoAbl (apeHsl). l'omMoJormdeckwii psja  apeHoB, obmas Qopmya,
HOMEHKJIATypa U U30MepHus. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI OeH301a. Pusznyeckue
CBOMCTBa apeHOB. XMMHUYECKHE CBOMCTBA OE€H30J1a U €ro rOMOJIOTOB: pEaKlUU 3aMelleHus] B O€H30JIbHOM
KOJbIE M YIJIEBOJOPOAHOM pajauKaje, peakUud IPUCOEIWHEHUS, OKHCIEHUE TOMOJIOroB OeH30Ia.
[IpencraBnenne 00 OpPUEHTHUPYIOIIEM JCWCTBUHM 3aMeCTUTENe B OEH30JHHOM KOJIBIIE HAa MpUMEpe
QJIKWIbHBIX PAJUKaJIOB, KapOOKCHIBbHOM, I'MIPOKCUIBHOM, aMUHO- U HUTPOTPYIIbl, aTOMOB T'aJIOT€HOB.
OcoOeHHOCTH XUMHYECKMX CBOMCTB cTupona. [lomumepusanus crupona. CrnocoObl MOIy4YeHHS U
MIPUMEHEHHE apOMaTUUYECKHUX YIIJIEBOJOPOJIOB.

[Ipupoausit ra3. IlomyrHeie HedTsaHble Tra3pl. HedTes u e€ mpoucxoxxaeHue. KaMmeHHbIM yroyib u
MPOJIYKThl ero mnepepadoTku. CrnocoObl nepepabOoTKM HEPTH: NEPEeroHka, KPEeKUHI (TepMHUYECKUH,
KaTaJuTHuecKuil), pudopMuHr, nuponus. IIpoaykrel mnepepaboTku HedTH, HX TNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBs3b MEXIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TalOTEHIPOM3BOIHBIX YIIEBOAOPOAOB. Peakiuu 3ameleHusi rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIITY, [IMAHOTPYIIY, aMUHOrpyny. JlelficTBUe Ha raJloreHIporn3BOIHbIE BOJHOTO
¥ CIHUPTOBOTO pacTBOpa MIENOYH. B3anmMoneicTBie QUTrajloreHaIKaHOB ¢ MarHhueM W UuHKOM. [loHsThe o
METaJJIOOPTaHUYECKUX COeNMHEeHUsX. lcnonap3oBaHUE TaloOreHIPOU3BOIHBIX YIJIEBOAOPOJIOB B OBITY,
TEXHHUKE U IIPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

OKCnepuUMeHmanbHovle Memoobl U3VHEeHUs Bewecms U _Uux npespawjeruii: WU3ydeHue QU3NYEeCKUX
CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTB), KaueCTBEHHBIX PEAKLU YIIeBOJOPOJOB pa3IMUHBIX KJIACCOB
(obecuBeurBaHnEe OPOMHON MM MOJHOM BOJBI, PaCTBOpA IIEpMaHIraHaTa Kajlusi, B3aMMOACHCTBHUE alleTUIICHA
C aMMHa4yHBIM PacTBOpPOM okcuaa cepebpa(l)), kadecTBeHHOEe OOHApy)KEHHE yriiepoJa W BOJOpOaa B
OpPraHMYECKUX BEUIECTBAX, MOJIYYECHUE DTUICHA M U3YYCHHE €r0 CBOMCTB, O3HAKOMIICHUE C KOJUICKLHUSAMU
«Heptp» m «Yromb», ¢ oOpa3suamu IUlacTMacc, KaydyKOB UM PE3HMHBI, MOJEIHUPOBAHUE MOJIEKYJ
YTIEBOAOPOJOB U IAJIOTEHIIPOU3BOJHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xamme opranndecKue COeIHHEHHUS.

IIpenensHble onHOaTOMHblE crnupThl. CTpoeHHE MoJIeKyn (Ha IMpUMepe METaHoJa M 3TaHoJa).
I'omonoruueckuilt psa, obmas Qopmyna, u3oMepHs, HOMEHKIarypa U Kinaccupukauusa. Pduznyeckue
CBOMCTBA IIPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3M MEXIY MOJEKYJaMU CIIMPTOB.
XUMHYECKUE CBOWCTBA: PpEAaKUMHM 3aMEUICHMsA, JAETUApATalid, OKHUCIICHUS, B3aUMOJEHCTBUE C

OpraHMYeCKMMU W HEOpPraHMYeCKMMHU KuciaoTamu. KauyecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTBHI.
JleiicTBHE 3TaHOJIa U METAHOJIa Ha OpraHu3M yenoBeka. CrnocoObl MoJydeHUs] U MPUMEHEHHE 0 THOATOMHBIX
CIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (PU3NYECKUX U XUMUYECKUX CBOICTB.

MHOroaToMHBIE CHOUPTHI — STHJICHIVIMKONb W MIHLEepUH. Pu3ndeckue M XMMHYECKHE CBOMCTBA:
peakuuu 3aMeleHus], B3aUMOJECHCTBHE C OPraHMYECKUMH M HEOPraHWYECKUMU KHCIOTaMH, KaueCTBEHHas
peakuus Ha MHOTOaToMHble cnupThl. [IpencraBienne o MexaHu3Me peakluil HyKIeo(QUIbHOTO 3aMeIleHusl.
JlelicTBue Ha opraHusM yenoBeka. CrocoObl NOTy4YeHHUs M IPUMEHEHHE MHOIOATOMHBIX CITUPTOB.

@enos. CTpoeHHE MOJIEKYNbl, B3aMMHO€ BJMSHUE THAPOKCOTPYNNBI M  OCH30JBHOTO sJIpa.
dusnueckue cBoiictBa (eHona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE peaknuu Ha
¢enon. TokcuyHocth Qenona. CrocoObl mosydeHHss W npuMeHeHue (enona. PeHondopmanbaerugHas
cMoJIa.

KapOoHMIIbHBIE COEIMHEHHMS] — albJerHJbl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHWIBHOU
rpynnsl. ['oMosiornueckue psabl ajabAeruJIoB M KETOHOB, oOmias GopMmyna, U30Mepus U HOMEHKIATypa.



@U3NYECKUE CBOWCTBA aJbJIETMI0B U KETOHOB. XHMMHUYECKUE CBOWCTBA AJIbJICTUJIOB U KETOHOB: PEaKLUU
npucoequHeHus. OKUCIEHUE aJIbJIErHI0B, KAUECTBEHHbIE PeaKIMK Ha ajbaeruabl. CriocoObl MosydyeHus U
IIPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ KapOOHOBBIX
KkucinoT. M3omepus u HOMeHkIaTypa. dusnueckue CBOMCTBa OJHOOCHOBHBIX TNPEACTbHBIX KapOOHOBBIX
KUACIOT. BoopoaHbie cBA3M MEXIy MOJIEKyJaMH KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIC
CBOMCTBa, peakuus STepuukanmy, peakuud C Y4acTUEM YIJIeBOJOPOAHOro paaukana. OcoOeHHOCTH
CBOMCTB MYpPaBBHHOW KHCIOTHL [lOHSATHE O MPOW3BOAHBIE KAapOOHOBBIE KHCIIOTHI — CIIOKHBIX 3(HUpax.
Muoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACTHHBIX U aPOMATHIECKUX KapOOHOBBIX
KHCJIOT, JAUKApOOHOBBIX KHCIOT, THAPOKCHKApOOHOBBIX KHCHOT. [IpencraBurenn BBICHIMX KapOOHOBBIX
KHUCJIOT: CTE€apUHOBas, NAJIbMUTUHOBAsA, OJIEMHOBAs, JUHONE8As, JUHONIeH06as KUCIOThL. (CrocoObl
MOJIy4Y€HUS U IpUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upbl. ['omonornyeckuil psja, obmas popmyina, n3oMepus 1 HomMeHknarypa. dusnueckue
Y XMMUYECKHE CBOMCTBA: THJPOJIN3 B KUCIIOW U IIEJIOYHOU Cpeae.

XKupsl. Ctpoenue, ¢puznueckue U XMMHUYECKUE CBOWCTBA >KMPOB: TMAPOJIN3 B KUCION M IIETOYHOU
cpene. OcoOEHHOCTH CBOWCTB >KUPOB, COJIEPKAIIMX OCTAaTKH HENPENENbHBIX JKUPHBIX KHUCIOT. JKuphl B
MIPUPOJIE.

MBpBUT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Oobmas xapakrepuctuka yrieBojoB. Knaccudukauus yrneBogoB (MOHO-, JU- U TOJHCAXapUIbl).
MoHocaxapuapl: TIIOKO3a, (QpyKTO3a, ramgakro3a, pubosa, ae3okcupubosza. dusznueckue CBOICTBa H
HaxoxaeHue B npupoje. PotocuHTe3. XUMHUECKHE CBONCTBA TIIFOKO3bI: PEAKIIUU C YIaCTUEM CIHPTOBBIX U
aNbJIETUIHON TpyMIH, CIHUPTOBOE M MOJIOYHOKHCIOE OposkeHue. llpumeHeHHe IIOKO3bl, €€ 3HaueHue B
KU3HEJEATeNIbHOCTH opraHu3ma. [lucaxapuipl: caxapo3a, MajbTo3a U JIakTo3a. BoccranaBiuBarolue u
HEBOCCTaHABIIMBAIOIIKE aucaxapuisl. ['uaponus nucaxapuaoB. HaxoxxneHue B mpupoje M IpUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, IVIMKOTeH M 1eiono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TJIMKOTeHa U
LEJUTI0J103bl. DU3UYECKHE CBOMCTBA KpaxMalla U LEJUTI0I03bl. XMMHYECKHUE CBOMCTBA Kpaxmasa: THIAPOJIN3,
KauecTBEHHAasl peakius C HOJOM. XMMHYECKHE CBOMCTBA MLIEJUIIOJIO3bI: THUAPOJIN3, MOJydeHHe 3(GUpoB
neutrono3el. [ToHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN MIENK).

DKcnepumeHmanvHvle Memoobl U3VYeHUs 8eulecms U ux npeepaujeHutl: pPaCTBOPUMOCTh Pa3INUHbIX
CIUPTOB B BOJIe, B3aMMOJCICTBHE 3TaHOJIAa C HATPUEM, OKHCIEHHE AITUJIOBOIO CIHPTAa B albIeruj Ha
packan€HHOM MeJHOW MPOBOJIOKE, OKHCIEHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kajus (BO3MOKHO
HCIIOJIb30BAHME  BHJICOMATEPHANIOB), KAUYeCTBEHHBIE pEaKUWHW Ha anblAeruapl (C  THUAPOKCHIAOM
muammuHcepeopa(l) u ruapoxcunom meau(ll)), peaknus rounepuna ¢ ruapokcuaom meau(ll), xumuueckue
CBOWCTBa pacTBOpa YKCYCHOH KHCIIOTBI, B3aMMOJEHCTBHE PAacTBOpa MIIOKO3bl ¢ ruapokcuaom memu(ll),
B3aMMO/ICHCTBUE KpaxMala ¢ HOJ0M, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «CHHUPTHL U PEHOIBI»,
«Kap6onoBbie KucioThl. CI0KHbIE 3DUPHD.

A3oTcojep:Kalye oprannyeckne coeiMnHeHusl.

AMUHBI — OpraHMyecKue MpPOU3BOJHBIE ammuaka. Kiaccudukanus amMuHOB: anmudaTHYeCKue H
apoMaTU4ecKHe; MepBUYHbIC, BTOPUUHBIE U TpeTHuuHble. CTpoeHue MoJiekyl, olmas dopmysa, U30MepHs,
HOMEHKJIaTypa M (u3nyeckue cBOIMCTBA. XUMHMYECKOE CBOMCTBA amu(aTHYeCKUX aMHMHOB: OCHOBHbBIE
CBOMCTBA, AQIKWIMPOBAHUE, B3aUMOJCHCTBHE IEPBUYHBIX AMMHOB C a30TUCTOM Kuciaorod. Comm
ANKUIaMMOHHUSL.

AHWINH — IpEICTaBUTENIb aMUHOB apoMaTHueckoro psaa. CtpoeHue aHunvHa. B3anMHOE BiausHHE
IpYII aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH XUMUUECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakIiu
Ha aHuiauH. CrocoObl MoylyuyeHHs M TNpUMeHeHHe anudatuueckux amuHOB. llonyueHue aHWiIMHA U3
HUTpoOEH3011a.

Amunoxkucnotel. Homenknarypa u uzomepust. OTaenbHbIE IPEACTABUTENN 0-aMUHOKUCIIOT: TIMLIKH,
anaHuH. Pusnyeckue CBOWCTBa aMHHOKUCIOT. XHUMHUYECKHE CBONCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX




OpPraHUYeCcKUX COCIUHEHHUH, Peaklusl MOJMKOHACHCAIlMK, 00pa3oBaHue MENTHIHON CBs3U. buonornyeckoe
3HaueHUE aMUHOKUCIOT. CHHTE3 U THAPOIN3 ENTUIOB.
benku kak npuponHble mnosuMepsl. llepBuuHas, BTOpUYHAas W TpPETUYHAsl CTPYKTypa OEJIKOB.
XuUMHUYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYPALINS, KAUECTBEHHbIEC PEAKIIMM Ha OCIIKH.
OKCnepuMeHmanbHbvle Memoobl U3Y4eHUs 6euiecme U ux npeepaujeruti. pacTBOpeHue OEIKOB B BOJE,
JeHaTypanus OeKOB MPU HArpeBaHUM, [[BETHBIC PEAKIIMU Ha OENKH, PEeLICHHE HKCIIEPHUMEHTAIbHBIX 3a/a4
10 TeMaM «A30TcoepKalllie OpraHuyecKue CoeqMHEHUs» U «Pacro3HaBaHue OPraHUYECKUX COEIUHEHUI.
BricoKkoMO/IEKYISIPHBIE COCAUHEHUS.

OCHOBHBIC TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJHMEpP, CTPYKTYpHOE
3B€HO, CTENEHb [OJIMMEpPU3aLMH, CpedHsisi MoJyeKynspHas Macca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX COCTUHEHNUN — MOJUMEPHU3AIHS U TIOJTHKOHICHCAITHSL.

[Momumepusle Marepuanbl. IlmacTmaccel  (MOMMATHIICH, TIOJMIPOTHIICH, TOJTHBHHUIIXIOPHII,
MOJIUCTUPON, TMOJIMMETUIIMETAKPUIIAT, TMOJIMKAapOOHAThl, MOJMATUIEHTepedTanar). VYTuiuzauus U
nepepadboTKa IIacTUKa.

DnacToMepsl: HATYpadbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH, XIJIOPOTIPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOIMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KApOH | JIABCaH).

[Tomumepsr  crienuanbHOTO HazHaueHUs (TeduioH, KeBiap, SJICKTPONPOBOJAIINE ITOJUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

OKCnepuMeHmanbHbvle Memoobl U3VYeHUs 8euiecme U ux npeepaujenuti. 03HaKOMJIICHHE ¢ o0pa3namu
MIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAy9yKOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/ad IO
Teme «Pacro3HaBaHue MJ1aCTMAcC U BOJIOKOHY.

Pacuémmnuie 3adauu.

Haxosxnenne MoJieKyisipHO# (POpMYIIBl OPraHUYECKOTO COSAMHEHHS IT0 MaCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJIIUX B €r0 COCTaB, HAXOXKACHUE MOJIEKYISIPHOW (OPMYIBI OPraHUYECKOTO COSAWHEHHS IO Macce
(0O0BEMY) TIPOJIYKTOB CTrOpaHHs, MO KOJWYECTBY BemecTBa (Macce, 00bEMY) MPOIYKTOB pPEAKIMH W/WIU
HCXOJIHBIX BEIIECTB, YCTAaHOBIICHHE CTPYKTYpHOH (POPMYSBI OpPraHMYECKOTO BEUIECTBA Ha OCHOBE €ro
XAUMUYECKUX CBOWCTB WJIHM CHOCOOOB TMOJYYCHHUs, OIpPEICNICHHE JOJH BbIXOJA IMPOJIYKTa PEAaKIMH OT
TEOPETHUYECKH BO3ZMOKHOTO.

Me:knpeaMeTHbIe CBSI3H.

Peanuzanmss MexXnpeaMeTHbIX CBA3E€H TIPU  HM3YYEHHM OpraHuueckod xumuu B 10 Kkiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W MOHSATHM,
MPUHATHIX B OTAETBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TTOHATHS: SIBIIGHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOpUsl, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(uKanus, HabltoIeHNe, U3MEPEHUE, SKCTIEPUMEHT, MOJIeIb, MOJICIIUPOBAHHUE.

Oduzuka: maTtepusi, aToMm, OSJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa, IHEPreTUYECKUN YpPOBEHb,
BEIIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (GU3NYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS,
CKOpOCTb, SHEPI'Hs, Macca.

buonorus: kmetka, opraHu3M, OJKocHcTeMa, Ouocdepa, MeTaboONIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TeTepoTPOdHBIN TUIT TUTaHUSI, OpoxkeHHne, GOTOCUHTES, AbIXaHUE, OTKHU, YTIIEBOIbI, JKUPHI,
HYKJICHHOBBIE KUCIIOTHI, (JEPMEHTHI.

I'eorpadust: monesHple UCKOTIAEMBbIE, TOTUIHBO.

TexHOoNorHs: MUIIEBbIE TPOIYKTHI, OCHOBBI PAllMOHATIBLHOTO MUTAHHUS, MOIOIIIUE CPEACTBA, MATEPHAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.



11 KIIACC
OBILIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

AtoMm. CoctaB aTOMHBIX sifiep. XUMUYECKUN dneMeHT. M3oTombl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YeK
aTOMOB, KBAaHTOBBIC YUCJIA. JHEPreTUUYECKUE YPOBHU U MOJypOBHU. AToMHBIC opOuTanu. Knaccuduxarms
XUMUYECKHUX 3JIEMEHTOB (S-, p-, d-, f-anmemenTsl). Pacnpenernenue 3JeKTPOHOB MO aTOMHBIM OpOUTAIISM.
DONEeKTpOHHBIE KOH(PUTYpallUM aTOMOB 3JJIEMEHTOB NIE€PBOTO—YETBEPTOrO TMEPHOJOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUH, YJICKTPOHHBIC KOH(UTYPAIIUK HOHOB. DJIEKTPOOTPUIIATEIIBHOCTD.

[lepuoauueckuii 3akoH u [lepuonnyeckas cucrema xumuueckux snemenTon .M. MenneneeBa. CBszb
MEPUOINYECKOr0 3aKkoHa W IleproanyecKoil CUCTEMbl XMMHYECKUX JJIEMEHTOB C COBPEMEHHOU TEOpHUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XUMHUYECKUX JJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX W CIOKHBIX BELIECTB IO TpylnmaM M MepuojaM. 3HaueHHe nepuoandeckoro 3akoHa JI.U.
Menneneena.

XumMuyeckasi CBA3b. BHUIbI XUMUYECKON CBSI3U: KOBAJEHTHAs, MOHHAsA, METaJUIM4YecKas. MeXxaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBI M JOHOPHO-aKUENTOPHBIA. OHEpruss W JJIMHA CBA3H.
[TosapHOCTH, HAMPABIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3u. KpatHbie cBs3u. BogopoaHas CBA3b.
MexMOoNeKyJIIpHbIE B3aUMOAEHCTBUS.

BaneHTHOCTh M BAJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOUM CTPYKTYpPbI MOJIEKYJ C HX
T€OMETPUUECKUM CTpOSHHEM (Ha TPUMEPE COEAMHEHHI 2JIEMEHTOB BTOPOTO TIEPHUOIA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCIMHEHHUSIX. CocraB KOMIIJIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTeb, JJUTaHIbl. 3HAYCHHE KOMIUIEKCHBIX coenuHeHui. [IoHsITHEe 0 KOOpAMHAITMOHHON
XUMUH.

BemectBa MOJEKYJIIpHOIO M HEMOJEKYISIPHOIO CTPOCHHs. THUIBl KpPUCTAUIMYECKUX PEHIETOK
(CTpYKTYp) U CBOMCTBA BEIIECCTB.

[Tonarue o nucnepcHbix cucremax. MctuHHble pacTBOpHL. [IpencraBineHne o KOJITOMAHBIX PACTBOPAX.
CriocoObl  BBIpa)KEHHUSI KOHIIGHTpAIlMM pacTBOPOB: MaccoBas JOJs BELIECTBA B PacTBOpPE, MOJSIpHAsS
KOHIIeHTpauus. HacblieHHbIe 1 HEHACHIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOpraHMYECKUX BellecTB. TpuBHanbHbIE Ha3BaHUSA OTAEIbHBIX
MIPEACTABUTENECH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKUX peakIWii B HEOPraHMYECKOM W OPraHMYeCKOW XHMHH. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIHMHU NPU XMUMUYECKUX DPEAKLHUAX.
TennoBeie 3¢ dexThl XuMUYeckuX peakiuil. TepMoxuMuueckue ypaBHEeHHUS.

CKOpOCTh XUMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3IUyHBIX (hakTopoB. ['oMoreHHsle u
reTeporeHHble peakiuu. Katanus u karanus3aTopsl.

OOpatumble U HeEOOpaTUMBIE peEaKIHH. XUMUYECKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTrO
paBHOBecHs. DAKTOPBI, BIMSAIOUIME HA MOJOKEHUE XMMUYECKOIO PaBHOBECHUS: TEMIIEpaTypa, JaBICHUE U
KOHIIEHTPALIMU BEIIECTB, y4acTBYOIMX B peakunu. [Ipunuun Jle [larense.

DnexTponauTHueckas nuccounanus. CunbHbie U cinadbie 21ekTponuThl. CreneHs aucconuanuu. Cpena
BOJHBIX PACTBOPOB: KHCIOTHAasA, HeWTpanbHas, mieiaouyHas. Bomoponuslii mokaszatens (PH) pactBopa.
I'unponus coneit. Peakium nonHoro ooOmMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakunuu. CTeneHb OKUCIeHusl. OKUCIUTENb U BOCCTAHOBUTEIIb.
[Ipoueccel OKHCIIEHMS H BOCCTAHOBJICHMS. BaKHEWIMEe OKHUCIMTEIM W BOCCTAaHOBUTENM. Meron
AIIEKTPOHHOTO OaslaHca. DNEeKTPOJIU3 PACTBOPOB M PACIIIIABOB BEIIECTB.

OKcnepumenmanvhvle Memoobl U3YYeHUs Geuecms U ux npespaujenuti. pazloKeHUe IMepoKCHaa
BOJIOPOJA B MPUCYTCTBUU KaTaau3aTopa, MOJENU KPUCTAUIMYECKUX PELIETOK, MPOBEACHUE PEAKLMMI
MOHHOTO OOMEHa, OTpeJeNieHHe CpEeAbl PAcTBOPOB C TIOMOINBIO WHIMKATOPOB, HW3YUYEHUE BIUSHUS
pa3nuYHbIX (JAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U TIOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.




Heoprannueckasi xumusi.

[Tonmoxenne HemeramoB B Ilepuoauueckoil cucteme xumuudeckux snemeHToB .M. Menneneesa u
0COOEHHOCTH CTPOCHHMS WX aToMOB. DH3MUYECKHE CBOICTBA HEMETAJIOB. AJUIOTPONHS HEMETAUIOB (Ha
puMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bopopoa. [lonydyenue, ¢puszndeckue U XUMUYECKHE CBOMCTBA: PEAKIMK C METAIIAMU U HEMETaJJIaMH,
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. [ nipuabl. TOILUIMBHBIE DIIEMEHTHI.

I'anorensl. Haxoxaenue B mpupoze, crocoObl MOTydeHHs, (PU3UYEeCKUe W XHMHUYECKHE CBOMCTBA.
lamorenoBoopoapl. BaxHeilmue KHCIOPOICOAEpKANIUE COCTUHEHHS TajoreHoB. JlabopaTopHble U
IIPOMBIIIJIEHHBIE CLIOCOOBI MOTY4YEHUs raJloreHoB. [I[pruMeHeHre rajloreHoB U UX COeAMHEHUN.

Kucnopona, 030H. JIabopaTopHble ¥ IPOMBILIEHHBIE CLIOCOOBI MOJIydyeHus kuciopoaa. dusnueckue u
XMUMHMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCII0PO1a U 030HA. OKCHU/IbI U IEPOKCHIBI.

Cepa. Haxoxnenue B mpupoje, CrnocoObl TONydeHHUs, (U3MUECKHE U XUMHUYECKUE CBOUCTBA.
CepoBogopoa, cyabdunasl. Oxcun cepoi(1V), oxcua cepri(VI). CepHucras u cepHasi KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB cepHON KUCNOTHI. [IpumeHeHne cepbl U €€ coeTMHEHUH.

Azot. Haxoxenue B mpupojie, cniocoObl MoaydeHus, pu3ndeckue 1 XMMHUYeCKUe CBOWCTBA. AMMHUAK,
HUTpUbl. OKcHUIpl a30Ta. A30THCTas W a30THasg KHUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI. [IpuMeHeHue a3ota u ero coequHeHui. A30THBIE YA0OpEHUSI.

®dochop. Haxoxnenwe B mpupoje, CrocoObl MOTydeHHUs, (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA.
®ochuast u pochun. Oxcuapl pochopa, Gpochopnas kucnora u e€ comu. [Ilpumenenue docdopa u ero
coenuHeHul. @ocpopHbie yIoOpeHus.

VYrnepon, HaxokaeHue B mpupoje. AoTponHble Moaupukanuu. Pu3nueckue U XUMHUYECKHE
CBOWCTBa MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Oxcupn yriepoaa(ll), oxcun yrimepoma(lV),
yrojibHas KUCIoTa U €€ Ccoiu. AKTUBHUPOBAHHBIM yroib, ajacopouus. DysmiepeHsl, rpadeH, yriiepoIHbie
HaHOTPYOKU. [IprMeHeHne mpoCThIX BElIeCcTB, 00Pa30BaHHbBIX YIJIEPOAOM, U €0 COEAUHEHUH.

Kpemuwnii. Haxoxaenue B mpupojie, CocoObl MONMy4YeHHs, (U3NUECKHE W XUMHYECKHE CBOMCTBA.
Oxkcun xpemuusi(1V), kxpemHueBasi KUCIOTa, CHIIMKATHL. [IpuMeHeHne KkpeMHus u ero coeuHeHuit. CTexo,
€ro MoJy4eHHe, BUJIbI CTEKJIA.

[Tonoxxenne meramwioB B [lepuoanueckoil cucreMe XUMHUYECKUX deMeHTOB. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0ueK aToMoB MeTaioB. OOmue ¢Qusndeckue cBoicTBa MeTasioB. l[lpumeHenue
METaJJIOB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEKTPOXUMHUUECKUNA psif  HampshkeHH MetamioB. OOmue crnocoObl MOJY4YeHHs METalIoB:
TUAPOMETAJUTYPIHsl, MUPOMETALTyprusi, anekrpomerautyprusi. [lonsatue o koppo3un MeramioB. CrocoOsl
3alUTHI OT KOPPO3UH.

Obmas xapakrepuctuka MmetamioB |A-rpynnel [lepuonnyeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB.
Hatpuii u kanuii: nonydenue, Gu3nyecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEIMHEHU.

O6bmas xapakrepuctuka metauioB |IA-rpymmel [lepuoauueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Marnuii u Kanpluuii: noimy4yeHue, GU3NYeckrue U XMMUYECKUE CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U
ux coeuHeHu. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTPaHEeHHUS.

AntoMuHUI: noaydeHue, GU3nUecKue U XMMUYECKHe CBOICTBA, MPUMEHEHHE MPOCTOTO BEIEeCTBa U
ero coequHeHud. AMQOTepHble CBONHCTBA OKCHIA M THJPOKCUAA AQTIOMUHUS, TUIAPOKCOKOMILIEKCHI
ATFOMUHHUSL.

OOmast xapakTepucTHka MeTamioB Mno6ounslx mnoarpynn (b-rpynm) Ilepuoguueckoil cuctemsl
XMUMHYECKUX DJIEMEHTOB.

dusnyeckne U XUMHYECKUE CBOICTBA XpoMa H ero coeanHeHnd. Oxcuapl U ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatel u qUXpomathl, UX OKUCIUTENbHBIE cBOiicTBa. [lomyuenue u npumeneHue
Xpoma.



@usnyeckue M XUMHYECKHE CBOMCTBA MAapraHiia M €ro CcoeAuHeHud. BakHeWmue COeIMHEHUS
mapranua(ll), mapranma(lV), mapranna(VI) u mapranuna(VIl). Ilepmanranar xamausi, €ro OKUCIUTEIbHBIE
CBOMCTBA.

dusnueckue U XMMHUYECKHUE CBOMCTBA JKelie3a U ero coenuHeHuid. OKCUIbI, THAPOKCUJIBI U COJIU
wene3a(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xejne3a U €ro CIrjiaBoB.

@uU3NYECKUE U XUMHYECKHUE CBOMCTBA MEIU U €€ coequHeHuil. [lonydeHne u npuMeHeHne MeIu U €€
COEIMHEHM.

[uuk: nonydeHue, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA. AMDOTEpHBIC CBOWCTBA OKCHIA H
TUJIPOKCHIA [IMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMEeHEeHrEe LIMHKA U €r0 COEUHEHUM.

DKcnepumenmanbrvle _Memoobl U3VYEHUsl 8eujecms U Ux npespaujeHuu: W3ydeHue oOpa3LoB
HEMETAJUJIOB, TOpeHue cepsrl, docdopa, xene3a, MarHus B KUCIOPOJIe, U3yudeHHUE KOJUIeKIuU «MeTasl u

CIUTaBB», B3aWMOJCWCTBHE IINEJIOYHBIX W INEIOYHO3EMENBHBIX METAJUIOB C BOAOH (BO3MOXKHO
WCII0JIb30BaHNE BHJICOMATEPUAIIOB), B3aMMOJICHCTBHE IIMHKA W XKejie3a C PAaCTBOPAMH KHCJIOT U MICIIOYEH,
KAueCTBEHHBIC pEAKIIMM Ha HEOPraHWYECKUE AaHHWOHBI, KAaTHOH BOJOPOJa ¥ KATHOHBI METAJUIOB,
B3aMMOJICHCTBUE THJAPOKCHJIOB ATIOMUHUS W IIMHKA C pPacTBOPAMH KHUCJIIOT W IIENOYEH, perieHne
SKCIEPUMEHTAJbHBIX 3a1ad o temam «lanorenb», «Cepa u e€ coequHeHHs», «A30T U (ochop u ux
COCMHEHU, «MeTaJlThl TIIaBHBIX MMOATPYII, «MeTaTbl MOOOYHBIX ITOTPYIIID).

XuMuS 4 KM3Hb.

Ponp xumum B 00eclieYeHHH yCTOWYHBOTO Pa3BUTHS deioBedecTBa. [IOHATHE O HAYYHBIX METOJaX
MO3HAHUS W METOJOJIOTHH HAyJHOTO WCCIIe/OBaHHsS. HaydHble NPUHIUIBI OpraHU3allid XHMHYECKOTO
MTPOU3BOJICTBA. [IPOMBINIUICEHHBIE CIIOCOOBI MOJIYUYEeHUS BAKHEHIIMX BEIIECTB (HA TMpPUMEpE MPOM3BOJICTBA
aMMHUaKa, CEpHOW KHCJIOTHI, MeTaHoja). [IpOMBINUICHHBIE CHMOCOOBI TOJMYYCHHS METAUIOB W CIUIABOB.
XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOMIeW Cpeasl W ero NocleAcTBUs. Poias xumum B obOecrieueHun
SHEPTeTUYECKOU 0€30MacCHOCTH.

Xumus U 370poBbe denoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuiia MCTIOIB30BaHUS JIEKAPCTBEHHBIX
npenapatoB. Pojb XuMuUM B pa3BUTHH MEIUIIMHBI.

X¥UMUS THIIA: OCHOBHBIE KOMIIOHCHTHI, ITHINEBbIC J0O0aBKU. Pollb XuUMHM B 00CCIICUCHHUH ITHILECBOM
0C30IMacHOCTH.

Kocmernueckue u napgromepubie cpeactpa. beitoBast xumust. [IpaBuiia 6€30macHOro MCIOIB30BaHUS
npenapaToB OBITOBOM XUMHUHU B IMIOBCETHEBHON KU3HH.

XUMHS B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03s5iiicTBe. OpraHnyeckre 1 MUHEpaIbHbIC YI0OpCHHUSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHalbl, KPacKd, CTEKIO, KepamMuka. Marepuanbl s
ANEeKTPOHUKU. HaHoTeXHOI0TH Y.

Pacuémmuvle 3a0auu.

Pacuérel: Maccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM
00BEMY OJTHOTO M3 YYAaCTBYIOUIUX B PEaKIMH BEIIECTB, Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOJTYKTOB
peaKkiuu, €ciii OJHO M3 BEUIECTB MUMEET MPUMECH, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTa
peaKIiy, €CJIM OJIHO M3 BEIIECTB JaHO B BHJIC PAacTBOPA C ONpPEACIEHHOM MAacCOBOM JI0JIEH pacTBOPEHHOTO
BEI[ECTBA, MACCOBOM MIOJIM U MOJISIPHON KOHIIEHTpAIlMU BEIIECTBA B PACTBOPE, NOJIM BBIXOJA MPOAYKTa
PEaKIuu OT TEOPETUIECKH BO3MOKHOTO.

MesknpeaMeTHbie CBA3H.

Peanuzamus MeXXnpeaMeTHBIX CBsI3el MpU M3yd4eHHH 0OIIel 1 Heopranudeckoil xumun B 11 kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJh30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHA, TaK W TMOHSITHH,
MPUHATHIX B OTAEIBHBIX ITPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC TTOHATHS: SIBIIEHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccuukamus, TMEePUOJUYHOCTh, HAONIOEHUE, W3MEpPEHHe, JKCIEPUMEHT, MOJElb,
MOJIEJIMPOBAHHUE.



®uznka: MmaTepus, MUKPOMHUp, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIIBI,
PaZaMoOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUYECKUN YpOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, HJICANTbHBIN T'a3, GU3NUECKUE BETMYUHBI, €IMHUIIBI U3MEPEHHS, CKOPOCTh, SHEPTHsl, Macca.

buonorus: kimeTka, OpraHu3M, 3Kocucrema, ouocdepa, mMerabonm3M, Makpo- U MHUKPOIIEMEHTHI,
O€JKM, >KUPBI, YTIEBOJbI, HYKICMHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U IOTOK
SHEPrUU B IKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus::  XuMuYecKkass MPOMBILIJIEHHOCTb, METAJULYprusi, CTPOMUTEJbHBIE  MaTepHallbl,
CEJIbCKOXO35CTBEHHOE IIPOU3BO/ICTBO, nuIIeBas IIPOMBIILIJIEHHOCTD, ¢dapmaneBTHYECKAS
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHUX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, ANEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWUN HA YIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

B cootBeTcTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JUYHOCTHBIX PE3YJIbLTATOB
OCBOEGHHS TpeaMeTa «XUMHUsS» Ha YypPOBHE CpPEOHEro OOIero oOpa30BaHUs BBIICICHBI CIEIYIOIINE
COCTABJISIONIME: OCO3HAHHWE OOYYAIOUMMHCS POCCHUUCKOM TPakAaHCKOW HWICHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH M CaMOOIIPEICTICHNI0; HATMYUE MOTHUBAIIMKM K OOYU4EHHUIO; TOTOBHOCTh
U CHOCOOHOCTh OOYyYaromIMXCS PYKOBOJCTBOBATHCA MPUHATHIMU B OOIIECTBE MpaBUIaMH M HOPMaMHU
MMOBCACHUWA;, HAJIMYUC IPABOCO3HAHUA, SKOJIOTHUECKOH KYJIbTYPBI, CHOCOOHOCTL CTAaBUTH e U CTPpOUTH
YKU3HEHHBIE IIJIaHBI.

JIndHOCTHBIE pPE3ylbTaThl OCBOCHHUSA MpeAMeTa «XHUMHS» OTpakaloT c(HOpPMUPOBAHHOCTH OINbBITA
MO03HABATEIHbHON U MPAKTHYECKOHN JIEATEIBHOCTH 00yJaroluXcsi B MPOLEcce peain3aluu o0pa3oBaTeIbHOM
NEeSATENBHOCTH.

JIn4HOCTHBIE PE3YylbTaThl OCBOCHHUS MpeaAMeTa «XHUMHSD» OTpa)xaroT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEIHbHON U MPAKTHUUECKOH NIEATENHHOCTH 00Yy4aloIIUXCsl B MPOLIECCe peain3aluyu o0pa3oBaTeIbHOM
NEeSATENbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

> OCO3HAHHUS O0YYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

> MIPEJICTaBJICHUS O COLIMATIbHBIX HOPMaX U MpPaBUIaX MEKINYHOCTHBIX OTHOLLIEHUH B KOJIJICKTUBE;

> TOTOBHOCTU K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH MPHU CO3JAHUH YYEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

> CHOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHUBBL, HAMEPEHHs], JOTHKY U apryMEHThl APYruX MpH

aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:
> [[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;
> YBOKEHUS K TPOIlecCY TBOpPUECTBA B OONACTH TEOPUU U TMPAKTUYECKOTO TMPUIOKEHHUS XUMHUH,
OCO3HAHHS TOTO, YTO JAaHHBIE HAYKH €CTh pe3ylbTaT JIUTENbHBIX HAONIONEHUHN, KPOMOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPpyAa YYEHBIX U IPAKTUKOB;
> MHTEpeca M TMO3HAaBAaTEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEIYIOIIEM aHaiu3e HHpopMmanuud o
MepeAOBBIX JOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
> HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;
> CIIOCOOHOCTH OIICHMBATh CHUTYaIlUW, CBSI3aHHBIE C XUMHUYECKUMHU SBICHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



> TOTOBHOCTHU OLIEHUBATh CBOE IOBEJICHUE U IIOCTYIIKA CBOMX TOBAPHUILEH C MO3UIUI HPABCTBEHHBIX U
IIPAaBOBBIX HOPM U C Y4ETOM OCO3HAHMS MOCIEACTBUI IIOCTYIIKOB;
4) popMupOBaHHS KYJIbTYPHI 310POBbS:

> MOHUMAaHUS LEHHOCTEW 30pOBOro U 0e301acHOro o0pasa KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBbIO;
> coOnrofeHns TpaBwil 0€30MacHOro OOpaimieHus ¢ BEIIeCTBAMU B OBITY, TIOBCEIHEBHOU XU3HU, B
TPYIOBOM JEATENBHOCTH;
> MOHWMAHUS IICHHOCTU TMPaBUJ WHIWBUAYAJIbHOTO M KOJUIEKTHBHOTO O€30IacHOTO TOBEICHUS B
CUTYaLIUsX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJICH;
> OCO3HAHMA TOCIEICTBUA W HEMPHUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOICHUS aJIKOTOJIS, HAPKOTHKOB,
KYpEHUs);

5) TpyaA0BOro BOCIUTAHMS:
> KOMMYHUKAaTHBHOH KOMITETEHTHOCTH B y4eOHO-HCCIIEOBATENBCKON NEeSITeTbHOCTH, OOIIECTBEHHO
MOJIE3HOW, TBOPUECKON M IPYTUX BUIAX JIESTEIBHOCTH;
> YCTaHOBKHM Ha aKTHBHOE YYacTHE B PEHICHWHU MPAKTUYECKUX 3a7ad COIMATLHON HAINPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);
> WHTEpeCca K MPAKTHYECKOMY H3YUEHHIO MPOQeccHil pa3IudHOrO pojaa, B TOM YHCIIE Ha OCHOBE
MPUMEHEHWSI TPEIMETHBIX 3HAaHUU TI0 XUMUH;
> YBKEHUS K TPYIY, JIIOISIM TPYAA U pe3ylibTaTaM TPYIOBOU AEATEIBHOCTH;
> TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAIbHOW TpaeKTOpUU oOpa3oBaHus, Oymymiei

HpOCbeCCI/II/I H pealin3ainnuu COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C y‘IéTOM JIMYHOCTHBIX HHTCPECOB,
CHOCOOHOCTEHN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;
6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

> AKOJIOTUYECKH I1eJIeCO00Pa3HOTO OTHOIICHHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

> MMOHUMAaHMSI TJI00ATEHOTO XapaKTepa IKOJIOTHIECKUX TTPOOJIEM, BIUSHHS SKOHOMHUYECKUX TPOIECCOB
Ha COCTOSIHME TTPUPOJIHON M COLIMAIBHOM CpeIbl;

> OCO3HAHUSI HEOOXOJUMOCTH HWCIIOJIB30BAHKUS JOCTIDKCHHM XHMHUHU [UISI  PEHICHUS BOIMPOCOB
PaIlMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

> AKTUBHOTO HEMPUSTHs JEHCTBUN, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOJHON cpeae, yMEHHS

MIPOTHO3MPOBATh HEOJArOMPUITHBIC SKOJIOTHYECKHE IIOCIEICTBHS MPEANPUHUMAEMBIX JICUCTBUH W
MPEAOTBPAIATh UX;
> HaJIM4Ms PA3BUTOTO AKOJOTHYECKOTO MBIIUICHHS, YKOJOTHICCKON KYIbTYPhI, OMBITA IEATCILHOCTH
9KOJIOTMYECKON HAIMPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHOM
U COLIMATILHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTH UJICOJIOTHU XeMOoGhoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

> MHUPOBO33pCHUA, COOTBECTCTBYIOHICTO COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKU H O6IHCCTBCHHOI>1
IIPAaKTHUKU;
> IIOHMMAaHHA CHCI_[I/I(l)I/IKI/I XHUMHHU KaK HAYKH, OCO3HaHUA eé poOJIkd B (1)OpMI/IpOBaHI/II/I PalMOHAJIBHOTO

HAyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO MPEACTaBICHHUS 00 OKpPYKalolleM MHpE Kak O €IWHCTBE
MPUPOABI M YENOBEKa, B TMO3HAHUHM MPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOJIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS,

> yOeXAEHHOCTH B 0CO00OH 3HAUMMOCTM XWMHUHU IS COBPEMEHHOM IUBWIM3AIMH: B €€
I'yMaHUCTHUYECKOW HAIPaBJICHHOCTH U BAYKHOM PONIM B CO3JaHMM HOBOM 0a3bl MaTepHaNbHOM KYJIbTYpHI, B
peleHny TIo0aIbHBIX MPOoOJIeM YCTOWYMBOTO PA3BUTHSL YETOBEUECTBA — CHIPbEBOHM, SHEPreTUYECKOH,
MUIIEBOM M SKOJOTHYECKOH Oe30MacHOCTH, B PAa3BUTHUU MEIUIMHBI, 00ECIIEUYCHUH YCIOBUN YCIEIIHOTO
Tpy/Aa U SKOJOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YiieHa OOIIecTBa;

> €CTECTBEHHO-HAyYHOU T'PaMOTHOCTH: MOHHWMAHMS CYIIHOCTH METOJOB MO3HAHMS, UCIOJb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJB30BaTh IOJydaeMble 3HAHUSA IS aHalu3a M OOBACHEHHS



SBIICHUHM OKPYKAIOIIET0O MHpa W NPOUCXOAIIUX B HEM H3MEHEHHH, yMEHHUS JAeiaTb OOOCHOBAaHHBIE
3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB M HMEIOMIMXCA TAHHBIX C IENBI0 IMOJyYEHHS JTOCTOBEPHBIX
BBIBO/JIOB;

> CIOCOOHOCTH CaMOCTOSITEIBHO HCIIONB30BaTh XMMUYECKHE 3HAHWA JUIi pEHIeHUs NpolieM B
peanbHBIX KU3HEHHBIX CUTYaLUsX;

> UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKON AEATEIbHOCTH;

> TFOTOBHOCTU U CIIOCOOHOCTU K HENPEpPhIBHOMY OOpa30BaHUIO U caMOOOPAa30BaHUIO, K AKTHUBHOMY

MOJTyYCHUIO HOBBIX 3HAHUH 10 XMMHHU B COOTBETCTBHUH C )KU3HEHHBIMU MTOTPEOHOCTAMU;
> MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHBIX chepax MpoPhecCHOHATHHON NesITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI
MertanpeameTHble pe3yibTaThl OCBOGHHS IMPOTrpaMMbl IO XUMHH Ha YpPOBHE CpEIHEro oOIIero
00pa3zoBaHus BKIIIOYAIOT:
> 3HaYuMble A1 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIMXCS — MEXIAUCUUILIMHAPHbBIE
(MexnpeaMeTHbIE) OOIeHayYHbIE IOHSATHUS, OTPAXKAIOIIME LEJOCTHOCTh HAaydYHOM KapTUHBI MHpa U
CHCIII/I(i)I/IKy MCTOAOB IO3HaHUA, UCIOJB3YCMbIX B CCTCCTBCHHBIX HAYKaxX (MaTepI/Iﬂ, BCIICCTBO, DHEPTUA,
SIBJICHUE, TMPOIECC, CHUCTEMa, Hay4YHBIM (DAKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieloBaHue, HaOIroIeHNe, N3MEPEHNE, SKCIICPUMEHT U JIpYTHe);
> yHHUBEpcajbHble Yy4yeOHble [JeiCTBUS (TIO3HABaTelIbHbIE, KOMMYHHKAaTHUBHBIE, PETYISITHBHBIE),
obecrieunBarone (GopMupoBaHue (DYHKIIMOHATLHOW TPaMOTHOCTH M COLHMAIBHOM  KOMIETCHITUU
00yJaroImXcs;
> CIIOCOOHOCTh O0YYArOIIMXCSl UCTIOJB30BaTh OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MEPOBO33PCHUCCKUE
3HaHUS U YHUBEPCAJIbHBIC YICOHbIC ICHCTBHS B TO3HABATEIBHOM U COIUAILHON TIPAKTUKE.
MeranpeqMeTHbIE ~ pe3yJbTaThl  OTPaXalOT  OBJAJCHWE  YHUBEPCAIbHBIMH  y4COHBIMHU
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
1) 6a3oBble JJOrMYecKue AeicTBUS:

» CaMOCTOSITSIIBHO (POPMYJIMPOBATH U aKTYaIM3UPOBAThH IIPOOJIEMY, pacCMaTPUBAaTh €€ BCECTOPOHHE;

» ONpeNeiaTh IETU JCSITCIbHOCTH, 3a/aBas HapaMeTpbl W KPUTEPHH HMX JIOCTHXKEHHUS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

» WCIOJIb30BaTh IPH OCBOCHHM 3HAHHWHA MPUEMBI JIOTHYECKOTO MBIIUICHUSA: BBIICIATh XapaKTCPHBIC
MIPU3HAKHU TTOHSATUH U YCTAHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIHNE TIOHITHS IS
0OBSICHCHUS OT/ICIBHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIN

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyX AeHUS (MHAYKTUBHBIC, [AEAyKTUBHbIC, IO aHAJIOTUHU), BBISBIATH

3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B pPAcCMaTpPUBAEMbIX SBICHHSIX, (POPMYIHpPOBATH BHIBOJBI U

3aKITFOYCHUS;

» TPUMEHATH B TPOIIECCE MO3HAHHS HUCIOJB3yeMble B XUMHUH CHMBOJUYECKHE (3HAKOBBIC) MOJICIH,
MpeoOpa3oBhIBATh MOJICNbHBIE MPEACTABIECHUS — XUMHUECKUN 3HAK (CHMBOII) dJIEMEHTa, XUMHUYECKast
dbopMyna, ypaBHEHHWE XHMHUYECKOW pEaKIHMH — TMpU pPEIIeHUH Y4eOHBIX TIO3HABaTENbHBIX U
MPAaKTUYECKUX 3aJay, MPUMEHSITh HA3BaHHBIE MOJIEIbHBIE TPEJICTABICHUS I  BBISIBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIMII.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:

» BJIJIcTh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHUS BEIECTB M XUMUYCCKUX PEAKIIHIA;

» (GopMyIupoBaTh IETH M 3aJaud HUCCICIOBAHMs, HCIOJIb30BaTh IOCTABICHHBIC U CAMOCTOSTEIILHO
chOopMyTUpPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI s (POpMHpPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTU BHICKA3bIBAEMBIX CY)K/ICHMUI;

Y V V



» BIIAJIeTh HABBIKAMHU CaMOCTOSITEIBHOTO TUIAHMPOBAHUS U MPOBEACHUS YICHUYECKUX IKCIIEPHMEHTOB,
COBEpPILIEHCTBOBATh YMEHHUSI HAONIONATh 32 XOJOM IIPOLIECCa, CAMOCTOSTENLHO MPOTHO3HPOBATH €T0
pe3ynbTar, (opMynupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTENIBHO JOCTOBEPHOCTH pPE3YIbTAaTOB
HCCIICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MpoAeIaHHON paboTe;

» TpUOOpeTaTh OMBIT YYEHHUECKOW HCCIIEOBATENLCKOM W MPOEKTHOM JeATeNbHOCTH, IPOSBIATH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJIBHOMY IMOMCKY METOOB pEIIEeHUS MPAKTHYECKHX 3a/ad,
MIPUMEHEHUIO PA3JIMYHbIX METOJIOB ITO3HAHUS.

3) pab6ora ¢ nunopmanmeii:

» OpUEHTHPOBATHCS B PAa3MYHBIX MCTOYHHKAX HWHPOpPMAUK (HAYdIHO-TIOMYJSIpHAsl JUTEepaTypa
XMMHMUYECKOTO  COJIep’KaHus, CIpaBOuYHble 1ocobusi, pecypcsl MHTepHera), aHaIM3UpPOBATh
MHGOPMALHIO PA3IUYHBIX BUJIOB U (JOPM MpeicTaBIeHUs,, KpUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
1 HEIPOTUBOPEUHBOCTD;

» (hopMynHpOBaTh 3ampOChl M MPUMEHSTH pa3IMYHbIE METOABI NPU IMOWCKEe W OTOOpe WH(OpMaNuHy,
HE0OX0IMMOM ISl BHIOJHEHUS YUeOHBIX 3a1au ONPEeIEHHOTO THIIA;

» TproOpeTaTh OMBIT MCIIOJIB30BAaHM MHPOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U PA3IUYHBIX
ITOMCKOBBIX CUCTEM;

» CaMOCTOSTENBHO BBHIOMpATh ONTHUMAIBHYIO (OpPMY IpeacTaBIeHUS MHPOPMALUU (CXeMBbI, rpaduky,
JarpamMMmsl, TaOJIUIbl, PUCYHKH U IPYTHE);

» WCTOJb30BaTh HAyYHBIH S3BIK B KAueCTBE CpEACTBA NMPH PadOTEe C XUMHUYECKOW HH(POPMAIUEH:
MPUMEHATh MEXIpeIMeTHble ((u3nyeckue M MaTeMaTHYeCKHE) 3HaKd M CHMBOJBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

» WCIOJH30BaTh 3HAKOBO-CHMBOJIMUYECKHIE CPEJICTBA HATIISTHOCTH.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUSA:

» 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMOM TEMBbI B X0JI¢ IUAIOTA M/VITU TUCKYCCHH, BHICKA3bIBATh
uaeu, GopMynupoBaTh CBOU MPEI0KEHHSI OTHOCUTENIBHO BBITMOJHEHUS MTPEII0KEHHON 3a1auu;

» BBICTYNAThb C TPE3CHTAIlMeld  pe3y/lbTaTOB  IMO3HABATEIBHON  JICATEILHOCTH,  IOJYYCHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKOW pPAa0OTHI MO MCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOTO
MpoekTa, U (OpMYIUpPOBaTH BBIBOJABI IO pe3yiabTaTaM MPOBEAEHHBIX HCCIENOBAHUN MyTEM
COTJIaCOBAHUS MO3UIMM B X0/1e 00CYXACHUS U 0OMEHAa MHEHHUSIMH.

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JeliCTBHA:

» CaMOCTOSITEIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO ACATEIBHOCTD, ONpeNiesiss e
LeJd W 3aJaud, KOHTPOJMPOBATh W IO Mepe HEOOXOJMMOCTH KOPPEKTUPOBaTh IMpeaaraeMblit
JITOPUTM JEHCTBUM IPU BBINOJHEHUU YYEOHBIX M HCCIIEIOBATENbCKUX 3ajady, BbIOMpaTh HauboJiee
3pPeKTUBHBIN cOCO0 UX pelIeHus ¢ YYETOM IMOJyYeHUsI HOBBIX 3HAHUM O BELIECTBAX M XUMHUYECKUX
peaKnusx;

» OCYILECTBJIATH CAMOKOHTPOJIb JAEATEILHOCTH Ha OCHOBE CaMOaHaJIi3a U CaMOOLICHKH.
NPEJMETHBIE PE3YJIbTATbBI
IIpenmeTHble pe3ynbTaThl OCBOEHHUS NMPOrpaMMbl MO XMMHMM Ha YrilyOJNEHHOM YpOBHE Ha YpOBHE

cpeaHero o6iero obpa3oBaHus BKIIOYAIOT cnenuduyeckue Uisi yueOHOTO mpeamera «XUMHsD HaydHbIe
3HaHUS, YMEHUSI U CIIOCOObI JEWCTBUI MO OCBOEHUIO, HHTEPIPETAMU U NpeoOpa3oBaHUIO 3HAHUM, BHUJBI
JEeATeIbHOCTH 10 MOJTYYEHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUM B PA3IMUHBIX YUeOHBIX CUTYalUAX, a
TaKKe B pPeaJbHbIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX C XUMHeEW. B mporpamme mo XxuMuu npeaMeTHbIe
pe3yJbTaThl IPEACTABIEHBI 10 T0/1aM U3YyUEHUS.



10 KJIACC
[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckas XUuMUs» OTPaAXKaIoT:

» chOPMHUPOBAHHOCTH MPEACTABICHUI: O MECT€ W 3HAYCHUU OPTaHMYECKON XMMHUH B CHUCTEME €CTECTBEHHBIX
HayK ¥ €€ poJiid B 00ECIICYCHUH YCTOWYUBOTO PA3BUTHSI YEJIOBEUSCTBA B PEIICHUH MPOOIEM IKOJIOTUIECKOM,
SHEPreTUYECKOW M MUIIEBOM 0€30MacHOCTH, B PAa3BUTUM MEJUIIUHBI, CO3/IaHUU HOBBIX MaTEpPHUAJIOB, HOBBIX
HUCTOYHUKOB OJHEPruM, B OOECNEYCHWH pPAIMOHAIBHOTO TMPUPOJIONONB30BaHuI, B (HOPMHUPOBAHHUH
MHPOBO33PEHUSI U OOIIEH KyJbTypbl YEJIOBEKa, a TAKXKE JKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBbBIO M TIPUPOJIHOM CPEJIE;

» BIAJICHUE CUCTEMOW XMMHYECKHUX 3HAHUH, KOTOpask BKIIOYACT: OCHOBOIIOJIATAIOIINE MMOHATHSI — XUMUYCCKHMA
AJIEMEHT, aToOM, SIPO W 3JIEKTpOHHas 00oJiouka aToma, S-, P-, O-aromHbIE OpOWTAIM, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHSI aroma, THOpHIM3alMs aTOMHBIX OpOWTAanei, WOH, MOJIEKYyJa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATENHHOCTh, CTENEHb OKHUCIEHHUS, XUMHYECKas CBA3b, MOJIb, MOJISIPHAs Macca, MOJSPHBINA
00BEM, YriaepoAHblii ckeneT, (GyHKIHOHANbHAs IpyMIa, paauKal, CTPYKTypHble GopMyibl (pa3BEPHYTHIE,
COKpaII€HHbIC, CKEJIETHBIE), N30MEPHS CTPYKTYpHasi U MPOCTPAHCTBEHHAs (T€OMeTpuYecKas, OnTHYecKas),
M30MEPbI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- M a30TCOAEPKAIINE OPTraHHUYECKIE
COCIMHEHUSI, MOHOMEp, TMOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCAMHEHHS; TEOPUH,
3akoHbl (mepuoandeckuii 3axkoH . M. MenpaeneeBa, Teopusi CTpOCHHs OpraHMYECKHX BemectB A. M.
byrnepoBa, 3akoH coOXpaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHECHHsS M TIPEBPALICHUS SHEPTUH TPHU
XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHM SI3BIK XHUMHH, MHUPOBO33PEHUYECKHUE 3HAHUS,
JIeXKAIIMe B OCHOBE MOHWMAHMS NMPUYUHHOCTH W CHCTEMHOCTH XHMHYECKHUX SIBJICHUH; MPEACTABICHUS O
MEXaHW3MaX XHUMHYECKHX PEaKIHi, TEePMOJUHAMUYECCKHX W KHHETHYCCKHUX 3aKOHOMEPHOCTAX WX
MPOTEKAHHS, O B3AMMHOM BJIMSHHHM aTOMOB W TPYIIIT aTOMOB B MOJIEKyJaX (MHIYKTHBHBIM M ME30MEPHBIN
addextrr, opuentanTsl | u Il poma); dakronormdeckue CBEACHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUU H
0€30MacHOM HUCHOJb30BAaHUU BaXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY U NMPAKTUYECKOUN AEATEIbHOCTH
YesoBeKa, OOUIMX HAayYHBIX MPUHILKIAX XUMUYECKOTO MTPOU3BOJICTBA (Ha MPUMeEpe MPOU3BOJICTBA METAHOA,
nepepaboTKu HEPTH);

» c(opMHPOBAHHOCTh YMEHUII: BBISIBIISITH XapaKTepPHbIC MPU3HAKH TIOHSATHIA, YCTAHABIMBATh X B3aHMMOCBSI3b,
HCIO0JIb30BAaTh COOTBETCTBYIOIIME TOHSTHSA MPU OMUCAHUHM COCTaBa, CTPOEHUS U CBOWCTB OPraHU4eCKHX
COCIUHCHUH;

» chopMHPOBAHHOCTh YMECHHUI:

» HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTABIICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHuYeCKHX BEIIECTB;

» COCTaBIIITh ypPaBHEGHUS XHUMHYECKHMX pEAaKIMid W  PACKPBIBaTh WX CYIIHOCTh: OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OajlaHca dTHX peakiui, peakiuii
HMOHHOTO 0OMeHa IMyTEM COCTaBIICHUS MX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI;

» W3TrOTaBIIMBATh MOJICIM MOJICKYJ OPTraHUYECKUX BEUISCTB [UIA WJUIIOCTPAIlMM WX XHUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS,;

» c(hopMHPOBAHHOCTh YMECHHIA: YCTAHABIMBAThH MPUHAIICKHOCTh U3YYCHHBIX OPraHUYECKHUX BEIIECTB IO MX
COCTaBy U CTPOCHHIO K ONpPENCIEHHOMY KiacCy/Tpymie COeIMHEHUH, JaBaTh WM Ha3BaHUS IO
cucremaruueckoit HomeHkiarype (IUPAC) u mnpuBOauTh TpUBHAIbHBIE HAa3BaHUS IS OTIEIBHBIX
MpeJICTaBUTENEeH OPraHUYECKUX BEUIECTB (ITUIIEH, alleTHIICH, TOJIYOJ, TJIMLEPHH, dTUICHTINKONb, (EeHom,
dbopmanpaeru, aleTanbAeru, alleToH, MypaBbiHas KUCIOTa, YKCYCHAs! KUCIO0Ta, CTeapUHOBAs, OJICMHOBAS,
MaTbMUTHHOBAsI KUCJIOTHI, TTUIMH, alaHWH, MallbT03a, ()PYKTO3a, aHWIWH, TUBUHWUII, U30TIPEH, XJIOPOIPEH,
CTHPOJ U ApYyTHUE);

» Cc(hOpMHPOBAHHOCTH YMEHHUS OMNPEICIATh BHUJ XHUMHYECKOW CBSI3M B OPraHUYECKUX COCAMHEHHSIX
(KoBaNIeHTHAs! U HIOHHAS CBSI3b, G- U M-CBS3b, BOJAOPOIHAS CBS3b);

» c(hOpMHPOBAHHOCTh YMEHHSI TMPUMEHSATH MOJOXCHHUS TEOPUH CTPOCHHS OpraHMYeCKHX BeriectB A. M.
BytnepoBa nmnst 0ObsICHEHHsI 3aBUCHIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHS;



c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE M XUMHUYECKUE CBOMCTBA
TUIUYHBIX TPEJCTABUTENICH pa3JIMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, LUKIOAIKAHOB,
QJIKEHOB, AaJIKaJMEHOB, AQJKWHOB, apOMAaTHYECKHX YIJIEBOJOPOAOB, CIIMPTOB, AJIbJCTHUAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTBIX U CIO0XXHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUA U aMUHOB, aMUHOKHCIIOT,
OeNKOB, YrieBoJOB (MOHO-, IM- U TOJIMCAXaPUOB), WILTIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOUIMX XUMUYECKUX PEAKIHUNA C HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;
C(OPMHUPOBAHHOCTh YMEHHUSI IOATBEPXKAATh HA KOHKPETHBIX NPUMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT KPATHOCTH M THIIA KOBAJCHTHOU CBS3H (G- H T-
CBSI31), B3AMMHOTO BJIMSIHUSI aTOMOB U TPYIIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHUKH YTIIEBOJOPOJHOTO CHIphs (HE(TH, TPUPOIHBIHA
ras, yrojib), Coco0bl ero nepepaboTKu U MPaKTUYECKOE IPUMEHEHHE ITPOIYKTOB MIEpepadbOTKH;
C(OPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMH O €CTECTBEHHO-HAyYHBIX METOJax TIIO3HAHHUS —
HAOJIOIEHUH, W3MEPEHUH, MOJICIHPOBAHNH, OJKCIIEPUMEHTE (PEaTbHOM W MBICIIEHHOM) U YMEHHS
MIPUMEHSTH OTH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSTH OCHOBHBIE OIEPAIMH MBICIUTEIHHON JEATENBHOCTH — aHAU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3aIMI0, BBISABICHHE NMPUYNHHO-CIECICTBEHHBIX CBSI3€H — IS
W3yYEHUS CBOMCTB BEIIECTB U XUMHUUECKUX PEAKIIHI;

COPMHUPOBAHHOCTh ~YMCHHW: BBISBJIATH B3aMMOCBS3b XHMHUYECKUX 3HAHWW C TIOHATHAMH U
MPEJCTaBICHUSMA JPYTUX €CTeCTBEHHO-HAYYHBIX TPEAMETOB sl Oojiee OCO3HAHHOTO TTOHWMaHUS
CYIIHOCTH MaTepHAILHOTO €IMHCTBA MUPA, HCIIOJIH30BaTh CUCTEMHBIC 3HAHUS 110 OPTaHUIEeCKON XUMUH IS
0OBSICHEHUS M IPOTHO3UPOBAHHUS SIBJICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(OPMHUPOBAHHOCTh YMECHHI: MMPOBOIUTH PACUETHI IO XUMHUYECKUM (POpMYJIaM U YPaBHECHUSAM XUMHUYECCKHX
peakuii ¢ WCHoJIb30BaHWEM (U3UYECKUX BEJIWYWH (Macca, 00bEM Ta30B, KOJMYECTBO BEIIECTBA),
XapaKTEepU3YIOMIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: pacy€Tbl MO HAXO0XKACHUIO XUMHYECKON
(dbopMyInbl BellecTBa MO H3BECTHBIM MAaCCOBBIM JOJSM XHMHUYECKUX 3JIEMEHTOB, MPOJIYKTaM CrOpaHus,
IJIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AHAJTM3UPOBATh U OLICHWBATH C MO3ULUN SKOJIOTHMYECKOM
0€30MacHOCTH TMOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHOW JESTENbHOCTH YEJIOBEKa, CBS3aHHOW C
nepepaboTKON BEIIeCTB, UCII0JIb30BATh MOJIyYeHHbIE 3HAHUS JUIsl IPUHATHS TPAaMOTHBIX pelIeHui mpodiem
B CUTYallUsX, CBI3aHHBIX C XUMUEH;

cOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U IMPOBOJUTH XUMHUYECKUH HKCIEPUMEHT
(monmydyeHne W M3y4yeHHE CBOICTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLUU YIJIEBOJIOPOJOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOACOACPKAIIUX OPraHMYEeCKUX BEIIEeCTB, PEIICHHE AKCIEPUMEHTAIbHBIX
3a/la4 MO PACHO3HABAHMIO OPTaHUYECKUX BEIIECTB) C COONIOJCHHEM IMpaBWil 0€30MacHOro oOpalleHus c
BEIIECTBAMHU M JTA0OpaTOpHBIM 00OpynOBaHUEM, (OPMYIUPOBATH 1EIb HCCIEIOBAaHUS, MPEICTABIATH B
pasnu4Hoi opMe pe3ylnbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH ¢ OLEHUBATh MX JOCTOBEPHOCTS;
chOpMUPOBAHHOCTH YMEHUII:

coONroAaTh MpaBWiIa 3KOJOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOH NESTEIBHOCTH B
LEJISIX COXpPaHEHHsI CBOETrO 3J0POBbS, OKPYXKAIOUIEH MPHUPOAHON Cpelbl M JOCTHXKEHHS €€ yCTOMYMBOTO
pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO IEHCTBHUS Ha JKHBBIE OPTaHU3MBI OIpPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMAs cMbIci nmokaszarens [T1K;

aHAIIM3UPOBATh 1€1€CO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3pEHUS COOTHOILIEHUS PUCK-TIONb3a;

> c(hOpPMUPOBAHHOCTh YMEHUI: OCYIIECTBISATH 1IEJICHANIPABICHHBIN MOUCK XUMUYECKON MH(OpMALUN
B Pa3MYHBIX UCTOYHMKAX (HaydHas W y4eOHO-HaydHas JTUTepaTypa, CpPelCTBa MaccoBOM uHGopMaiuwu,
WNuTtepHer u apyrue), KpUTHUECKHM aHATU3UPOBATh XUMHUYECKYI0 HHGpOpMaIUio, mepepadaThiBaTh €€ H
UCMOJIb30BaTh B COOTBETCTBHUHU C IMIOCTABICHHOM yueOHOI 3a1aueii.
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[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OO0Ias 1 HeopraHudeckasi XuMUsD» OTPAKAOT:

» chOPMHUPOBAHHOCTH MPEACTABICHUN: O MAaTEPHATHLHOM €MHCTBE MHPA, 3AKOHOMEPHOCTSX U MO3HABAEMOCTH
SIBJICHUW TIPUPOJIBI, O MECTE M 3HAUCHUU XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poyi B 0OecreueHnn
YCTOWYHMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM 3KOJOTHYECKOM, SJHEPTETUUCCKON 1 MHINEBON 0€30TIacHOCTH,
B DPa3BUTHUM MEAWIIMHBI, CO3JaHMM HOBBIX MAaTEpPUAJIOB, HOBBIX HMCTOYHHUKOB JHEPIHH, B 0OECIEYCHUU
PaIMOHAIBFHOTO MPUPOIOTIONB30BaHus, B OPMUPOBAHUN MHPOBO33PCHHSI U OOIICH KYJIBTYpPHI YelIOBeKa, a
TaKXKe IKOJOTUIECKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpee;

» BIAJICHUE CUCTEMOW XMMHYCCKUX 3HAHUH, KOTOPas BKIIOYACT: OCHOBOIIOJIATAOIINE MOHATHS — XUMUYCCKHMA
JJIEMEHT, aToOM, SIPO aToOMa, W30TOIIbI, JJIEKTPOHHAs 000JoYKa aroma, S-, P-, d-aToMHBIE OpOHTaIH,
OCHOBHOE M BO30YXJEHHOE COCTOSHHMS aTOMa, TMOPUAM3ALUS AaTOMHBIX OpOUTalei, WMOH, MOJEKyIa,
BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKUCJICHHS, XUMHUYECKas CBsI3b (KOBAJICHTHAs, HOHHAs,
MeTaJUTMYeCcKasi, BOJIOPOJIHAS), KPUCTAIINYECKAsT PEIIETKa, XUMUYECKasi PEaKIusi, pacCTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, JJIEKTPOJHUTHUYECKAS] JUCCOLMANMSA, CTENEeHb IUCCOLMAlK, BOJOPOJHBIA TOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEID, TEIJIOBOU 3(P(PEKT XMMHUECKON peaklnu, CKOPOCTh XUMUYECKOM peaKlnu,
XUMHUYECKOE PaBHOBECHUE; TEOPUU M 3aKOHBI (TEOPHUS AIEKTPOJUTHUUECKOW TUCCOIMAIINH, TTEPUOTUUSCKHI
3akoH J[.M1. MenaeneeBa, 3aKkOH COXpaHEHHsI MACChl BEIECTB, 3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUH
MpU  XUMHUYECKHX PpEaKIHUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCWCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMHUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIekKallMe B OCHOBE
MOHUMAHUSI TNPUYUHHOCTH U CUCTEMHOCTHM XHUMHUYECKHX SBJIEHUI; COBPEMEHHbBIC MPEJICTABICHUS O
CTPOEHHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYISIPHOM YPOBHSX; MPEIACTABICHUS O
MEXaHM3MaxX XHUMHUYECKHUX pEeaKuid, TEPMOJUHAMHUYECKUX M KHHETHYECKHMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHH, PAaCTBOpPAX U JUCHEPCHBIX CUCTEMaX; (DAKTOJIOTHYECKHE CBEICHUS
0 CBOIICTBaxX, COCTaBe, NOJYYEHUH U O€30MaCHOM HCIIOJIb30BAHUU BAKHEUIINX HEOPraHWYECKUX BEILECTB B
OBITY U IPAKTHUYECKOMN JESITETbHOCTH YEJIOBEKa, OOIMX HaYYHBIX TPUHIIUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

» c(opMHPOBAHHOCTh YMEHHI: BBISIBIISITH XapaKTePHbIC MMPU3HAKH MMOHATHH, YCTAHABIUBATH UX B3aHMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIOLINE OHATHUS IIPU ONMCAHUHA HEOPraHUYECKHUX BEIECTB U UX NPEBPALLECHUN;

» c(opMHPOBAHHOCTH YMEHUS HCIOJIL30BAaTh XUMHUUECKYIO CHUMBOJIUKY JUISI COCTaBJICHUST (OPMYJ BEIIECTB U
YpaBHEHUH XMUMHYECKUX peakiui, cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

» c(hopMHPOBAHHOCTh YMEHHS OIPEIENSATh BAJICHTHOCTh M CTEIEHb OKHCICHHS XHMHUYECKHX DJIEMEHTOB B
COCIMHEHUSX, BHUJ XUMHUYECKOW CBs3M (KOBaJEHTHas, WOHHAs, MeTa/sIndyeckas, BOJOpPOJHAs), THUII
KPUCTAJUIMYECKOUN pEeIETKH KOHKPETHOTO BEIIECTBA;

» copMHPOBAHHOCTH YMEHUS OOBSCHATH 3aBUCUMOCTh CBOMCTB BEHIECTB OT BUIa XMMHUYCCKOW CBSI3HM U TUIIA
KPUCTAIIMYECKON PEmIéTKU, OOMEHHBIN M TOHOPHO-AaKIIEITOPHBIA MEXaHU3MbI 00Opa30BaHUs KOBAJIEHTHOM
CBA3H;

» c(hopMHPOBAHHOCTh YMEHUI: KJIACCH(HUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA 110 X COCTABY, XUMHUYECKUE
peaKiuu Mo pPa3IUYHBIM MPU3HAKaM (YUCIy M COCTaBY PEAarupyIOLIUX BEIIECTB, TEIIIOBOMY 3(deKTy
peaKkuu, U3MEHEHUIO CTENICHEeW OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH, YYaCTUIO KaTalu3aTtopa U JIpYrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMUS U KPUTEPUM [UIS KiIacCU(UKAMM H3Yy4aeMbIX BEIIECTB H
XUMUYECKUX PEAKIUN;

» copMHpPOBAaHHOCTH YMEHHUS pacKpbIBaTh CMBICT Iepuoandeckoro 3akoHa JI. M. Menneneea u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

» c(hopMHPOBAHHOCTh YMEHHWH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB W HOHOB XHUMHYECKHX
3JIEMEHTOB IepBOro—4uerBéproro mnepuooB Ilepuomnueckont cucremsl .M. Menneneesa, ucnosb3ys
MOHATHUSL <«OHEPIeTUYECKUE YPOBHM», «IHEPrEeTHUYECKHE IOJAYPOBHM», «S-, P-, d-aToMHBIE OpOUTAINY,
«OCHOBHOE U BO30YXIIEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX COCIMHEHUH MO nepuojaM U rpynmam [lepuoandeckoi cucrems 1.



N. Meunneneesa, BaJCHTHbIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS HX JIIEKTPOHHBIX
000JI04€K;

c(OPMHUPOBAHHOCTh YMEHMH: XapaKTepH30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB
pPa3IMYHBIX KJIACCOB, IOATBEP)KIATh CYLHIECTBOBAHUE TI'E€HETUYECKOW CBS3M MEXIY HEOPraHWYECKHUMH
BEILIECTBAMU C [IOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUL;

C(OPMHPOBAHHOCTh YMEHHUSI PACKphIBaTh CYIIHOCTb: OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHiA
MIOCPE/ICTBOM COCTAaBJICHUS DJIEKTPOHHOTO OanaHca 3THUX pPEaKIHi; peakuuid HOHHOrO OOMEeHa MyTEM
COCTAaBJICHUS HX IIOJIHBIX W COKPAUIEHHBIX MOHHBIX YPaBHEHHW; pEAKUMH TUIAPOJIN3a; pEeaKuun
KOMIUIEKCO0Opa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IIMHKA M aJTFOMHHHSA);

c(OPMHUPOBAHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PEaKIUil ¢ yu€TOM UX
JSHEPreTHYECKUX XAPAKTEPUCTHUK, XapaKTep U3MEHEHHUS CKOPOCTH XMMHUYECKON PEAKLUU B 3aBUCUMOCTH OT
pa3nuuHbIX (AKTOPOB, a TaKXKe XapaKTep CMEUICHUS XMMHUYECKOIO PABHOBECHS MOJ BJIMSHUEM BHEIIHUX
BozneicTBul (npuniun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMUUYECKUE PEAKLUH, JISKALIUE B OCHOBE MTPOMBIIIIIEHHOTO
MOJIyYEHUSI CEpHOM KHUCIOTHI, aMMHakKa, OOIIMe HayyHble MPUHIUMNBl XUMHUYECKUX MPOU3BOJICTB;
11e71ec000pa3HOCTh MPUMEHEHUSI HEOPTaHUUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU 3PEHUS
COOTHOUIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJICHHUs] CHUCTEMOM 3HaHMW O METOJaX HAayYyHOTO MO3HAHUS SIBICHUM NPHUPOABI —
HaOJo/IeHNe, U3MEpEeHUe, MOJEIUPOBAHNE, IKCIEPUMEHT (pEasIbHbIii U MBICIEHHBIN), HMCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHHUs PUMEHATh 3TU 3HAHUS MTPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUM BEUIECTB U
Uis OOBSICHEHHMS] XMUMMUYECKUX SIBIICHUH, MMEIOIMIMX MECTO B MPUPOJE, MPAKTUYECKOH IesTelTbHOCTU
YyeJIOBeKa 1 B TIOBCEAHEBHOM JKU3HHU;

C(OPMHPOBAHHOCTb ~ YMEHHUS  BBISBJIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C MOHATUAMU U
NPEJCTABICHUAMU JPYrUX €CTECTBEHHO-HAYYHbIX NpPEAMETOB A 0Oojieeé OCO3HAHHOTO IOHUMaHUS
MaTEpPHAIBLHOTO €IUHCTBA MUPA;

Cc(OPMHPOBAHHOCTb YMEHHSI IPOBOJUTD PACUYETHI: C UCIOIb30BAHUEM MOHITUH «MaccoBas J0JIsl BELIECTBA B
pacTBOpe» U «MOJISIpHAsi KOHLEHTpALMs»; MAacChl BEIECTBA UM 00bEMA ra3a Mo M3BECTHOMY KOJNYECTBY
BEIIECTBA, Macce Wi 00BbEMY OJJHOIO U3 yJaCTBYIOUIMX B PEAKIMU BELIECTB; TEINIOBOTO YPPEKTa peakiiy;
3HAYEHUs BOJOPOJHOIO IMOKAa3aTelsl PACTBOPOB KHMCIOT M ILEJIOYEH C M3BECTHOM CTENEHBIO IMCCOLMALINU;
Macchl (00bE€Ma, KOJIMYECTBA BEILECTBA) MPOAYKTa PEAKLIUH, €CIIM OJJHO U3 UCXOIHBIX BEIIECTB JAHO B BUJE
pacTBopa C OIpenesEHHOW MacCOBOM [J0jei pacTBOPEHHOIO BEIIECTBA WIM JAHO B H30BITKE (MMeeT
IIPUMECH); JOJIM BbIX0JIa MMPOYKTA peaKUuH; 00bEMHBIX OTHOILIEHUI ra30B;

C(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIBHO IUIAHUPOBATh U HPOBOJUTH XMUMMUYECKHHM SKCIEPUMEHT
(mpoBeneHME peakUUil MOHHOrO OOMEHa, NOJTBEpXKJIEHHE KaueCTBEHHOI'O COCTaBa HEOPraHUYECKUX
BEILECTB, OIPENEICHUE CpeAbl PacTBOPOB BEIIECTB € IOMOUIBI0 HHIWKATOPOB, W3YYCHHE BIIMSAHUS
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peakiMM, PEeLIeHne SKCIEPUMEHTAIbHBIX 33aJa4 110 TeMaM
«Metamiel» u «Hemeramibl») ¢ coOnofeHHeM MpaBuil O€30MacHOr0 OOpalleHUs C BEIIECTBAMU MU
1a00paTOpHBIM 000PyI0BaHUEM, (POPMYIUPOBATH LEJIb UCCIIEA0BAHMS, IPEACTABIATh B PA3IMUHON opme
pe3yJbTaThl KCIIEPUMEHTA, aHAIIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHMH: COOMIO/aTh MpaBHUiia MOJIb30BAaHUS XMMUYECKON MOCYAOH M 1a00paTOpHBIM
o0opynoBaHueM, oOOpalleHHss C BEIIeCTBAaMH B COOTBETCTBUM C HMHCTPYKIHMSMHM 110 BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB, 3KOJOTMYECKH I€JIeCO00pa3HOrO MOBEACHUS B OBITY M TPYAOBOM
JEATENBHOCTH B LEIAX COXPAHEHHUS CBOErO 30POBBS, OKPYKAIOLIEH NPUPOIHOU Cpelbl U JNOCTHKEHUS €€
YCTOMUYMBOIO pPa3BUTHUs, OCO3HABATh ONACHOCTh TOKCUYECKOTO JEWCTBUSA HAa JKUBBIE OPraHU3MBI
ONPENEIEHHBIX HEOPTAHNYECKUX BELIECTB, MIOHUMAast cMbIci nokasarens [1JIK;

C(OPMHUPOBAHHOCTh YMEHHUH: OCYILECTBIIATH LEJICHANPABICHHbI MOUCK XMMHUYECKOW HH(POpMaLuU B
pa3NUYHBIX HMCTOYHMKAX (HayyHas W ydeOHO-Hay4Has JIMTepaTypa, CpeACcTBa MaccoBOW HHQopMaIu,
WuTepHer u napyrue), KpUTUYECKH aHAIM3MPOBAaTh XMMHUYECKYI HH(popMaluio, rnepepadbaTsiBaTh €€ U
UCMOJIb30BaTh B COOTBETCTBHUHU C MIOCTABJICHHOH yueOHOH 3a1aueil.
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[Ipenmer opranuueckoit xumuu. Teopust
CTPOEHUS OPTraHUYECKUX COeTMHEHUN A.
M. byrneposa
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e  TOBBIIICHHE QYHKIMOHAILHON YUTATEIbCKON
KOMITETEHIIMN 00YYaroIHXCsL;

e1I00YIK/IEHHE IIKOJBHUKOB COOIIO/IaTh HAa YpPOKE
06LHerI/IHHTI)Ie HOpPMbI TOBEACHHWA, IIpaBUjia
oOmeHust co  crapmmMu  (YUUTENIsIMH) |
CBEpCTHUKAMHU  (OOYYaIOIIMMHMCS), TPHHIMITBI
yueOHOM TUCIUIUIMHBL M CAaMOOpPTaHU3alNY;

® HCIIONB30BaHKE BOCITHTATEIbHBIX
BO3MOXKHOCTEH COZIep)KaHUsl y4eOHOro ImpeaMeTa
qepe3  JEMOHCTpaLMI0O  JETIM  NPUMEPOB
OTBETCTBEHHOI'0,  TIPa)KJaHCKOTO  IIOBEJCHUS,
MPOSIBICHUS YeJIOBEKOII00NS u
JI00pocepAeuHOCTH, qepes noznoop
COOTBETCTBYIOIIMX TEKCTOB MAJsl YTCHHUS, 3ajad
IV peIleHus, MpOOJeMHBIX CHUTyanuil mis
00CY>KIEeHHsI B KJIacce;

e BKIIOYEHHE B YPOK MWIPOBBIX IPOLEIYD,
KOTOpBIE IIOMOTAalOT IOAJEPKAaTh MOTHBAIHUIO
JIeTell K IMOJyYEHUI 3HAHUM, Hala)KUBAHUIO
MO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIIEHUH B
KJacce, MIOMOTal0T YCTaHOBIICHUIO
JoOpokenaTenbHOU aTMOC(epBI BO BpeMsI YPOKa;
e opraHm3anuio medcTBa, HAcTaBHUYECTBA
CTapIINX yJanmxcs Hal MIIa{IIUMHA
IIKOJIbHUKAMH, JAIOIIEr0 COLMAIbHO 3HAYMMBbIA
OITBIT COTPYIHUYECTBA ¥ B3aUMHOM ITOM OIIIH;

® VHHUIMHPOBAHHE " MOZJIEPIKKa
WCCIIEOBATENbCKON AESTEIBHOCTH IIKOIBHUKOB
B paMKax peaJM3aliy UMH HHAWBUAYAIbHBIX W
TPYIIIOBBIX HCCIEAOBATENbCKUX TIPOCKTOB, HUTO
JlaCT IIKOJNBHUKAM BO3MOXXKHOCTH TPHOOpECTH
HaBBIK CaMOCTOSITEIIFHOTO peneHus
TEOPETHIECKOH po0JIeMBl, HaBBIK
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TeHepUpoBaHUA M OodopmileHHs COOCTBEHHBIX
ued, HaBBIK YBaXHUTENBHOTO OTHOIIEHUS K
Yy)KUM nzesiM, oOpMIICHHBIM B paboTax JIpyrux

HCCIIeIOBaTENeH, HaBBIK ITyOJIMYHOT O
BBICTYIUICHUS nepen ayIuTOpHEH,
apryMEHTHPOBAaHUS U OTCTAaUBaHMS CBOEH TOYKHU
3pEHMUs;

UCTIOTb30BaHNE BOCIIUTATELHBIX BO3MOXXHOCTEH
coZIepKaHus y4eOHOr o peMeTa JUIs TIOJr OTOBKH
o0yuaromuxcsi K 000CHOBaHHOMY 3peNioMY BBIOOpPY
npodeccuu, yI0BIETBOPAIOLIEMY KaK JINUHbIE
WHTEPECHI, TaK U 0OLIECTBEHHBIE MOTPEOHOCTH U
3arpockl PhIHKA.

Wroro mo pazueny 8
Paspen 2. Yriesoaopoabl
bubnuoteka LIOK ¢ [pPUMEHEHHE Ha YpPOKE MHTEPaKTUBHBIX (HopM
21 [IpenenvHbIE YIIIEBOAOPOIBI — AJKAHBI, 5 https://m.edsoo.ru/7f41 | paboTs yJaIuxcs: HHTEJJICKTYalTbHBIX,
. S 837¢c JCIOBBIX, CHTYALlMOHHBIX WIDP, CTUMYIHPYIOIIUX
[O3HABATENBHYI0  MOTHBALMIO  IIKOJBHUKOB,
IHUCKYyCCHH,  KOTOpble AT  ydJalumcs
bubaunorexa [JOK BO3MOXKHOCTh ~ TPHOOPECTH  ONBIT  BEACHHS
HenpenenbHbie yriaeBoI0POabl: aJIKEHBI, https://m.edsoo.ru/7f41 KOHCTPYKTHBHOTO [IMajiora; IPyNNoBOH paboThI
2.2 14 837¢c WK paboThl B Mapax, KOTOPBIE y4aT IIKOIbHUKOB
AJIKaAUCHBbI, aJIKWHbI _ o .
KOMaHIHOH paboTe ©  B3aUMOICICTBUIO C
JOPYTHMH JIE€ThMHU;
bubnmoreka [IOK ® UHUIMUPOBAHUE u MOJIEPIKKa
https://m.edsoo.ru/7f41 HACCIEN0BATENBCKON JIEATEILHOCTH IIKOJILHUKOB
2.3 ApoMaTHYECKHEe YIIIeBOAOPOBI (apEHbI) 8 837¢c B paMKaX pealu3alyd MMH MHIUBUIYaJIbHBIX U
S IPYIIOBBIX HCCIIENOBATENbCKMX IIPOEKTOB, YTO
OAacT MIKOJBHHKAM BO3MOXKHOCTH MpHOOpecTH
bubmmorexa [ITOK HAaBBIK CaMOCTOSATENBHOTO pelenns
24 [IpupogHbIE HCTOYHUKH YITIEBOIOPOIOB 4 https://m.edsoo.ru/7f41 | TeopeTmuecKoi pOOIIEMBI, HAaBBIK
. 1 HX nepepaboTka 837¢c TEHEPUPOBAHKS 1 opopMIIeHHST COOCTBEHHBIX
uaedl, HABBIK YBaKHUTCIBHOTO OTHOIICHHS K
TyXKUM UAESM, OPOPMIICHHBIM B paboTax Jpyrux
HCCIICI0BaTENeH, HaBBIK MyOIIIHOT O
brbanorexa LIOK BEICTYTUTCHHS nepes ayIUTOpHeH,
https://m.eds00.ru/7fA1 | aprymentupoBanus 1 OTCTaMBaHM CBOEH TOUKH
2.5 ["anioreHnpon3BOAHbBIE YTIEBOJOPOIOB 4 837¢ i
837c 3pEHUsL;
®  UCIOJNB30BaHUE BOCIIUTATEIbHBIX
BO3MO)KHOCTEH COfiepKaHusl y4eOHOro IpeaMeTa
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JUTSt MOJIrOTOBKH obyuarommxcs K
000CHOBaHHOMY 3peJIOMY BBIOOpY TIpodeccud,
YIOBJICTBOPSIIOIIEMY KaK JIMYHBIC HHTEPECHI, TaK
U OOLIECTBEHHBIE TOTPEOHOCTH W 3ampOChI
PBIHKA.

Wroro mo pazueny 35

Pa3znen 3. Kuciopoaconep:xaiiue opranu4eckue coeIuHeHHs

3.1 Cruptsl. DeHon 11

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41

837¢c

KapOoHHITEHBIE COSTMHEHHS: aJThICTUIBI
3.2 1 KeToHbl. KapOOHOBBIE KHUCITOTHI. 21
Crnosxnbie 3¢upsl. XKupsl

bubnunoreka [JOK
https://m.edsoo.ru/7f41

837¢c

bubnunoreka [JOK
https://m.edsoo.ru/7f41

®  MOBBIIICHUE (DYHKITMOHAIEHOW YUTATESIIHLCKON
KOMIICTCHITMU 00YyJarOIIUX CS;

e BKIIOYECHHE B YPOK HWIPOBBIX MPOIEAYP,
KOTOpPBIC TIOMOTAlOT TOAJCPKATh MOTHBAIIUIO
JleTeil K TONy4YeHWIO 3HaHWM, HalaKWBaHUIO
MO3UTHBHBIX MEXKJIHMYHOCTHBIX OTHOIIEHHH B
KJ1acce, MTOMOTaf0T YCTaHOBIICHUIO
JI0OpoXKenaTenbHOM aTMoc(epbl BO BpeMs YpOKa;
®  UHUIMUPOBAHUE u MOJIICPIKKA
HCCIIEIOBATENLCKON JEITENbHOCTH IIKOIBHHUKOB
B paMKaxX peaJu3alid UMHU HHAWBUAYAIbHBIX U
TPYIIIOBBIX HCCIENOBATENBCKUX IPOEKTOB, HYTO
JIACT IIKOJBHUKAM BO3MOXXHOCTh MPHOOPECTH
HAaBBIK CaMOCTOSTEIIBHOTO pereHus
TEOPETUIECKOi poOIIEeMBI, HaBBIK

3.3 VTIIeBo bl 9 837c TCHEPHPOBAHNA oopmileHHsT COOCTBEHHBIX
e UACH, HaBBIK yBa)KHTeHI:-HOI‘O OTHOIICHUA K
YY)KUM UJIesIM, O(OPMIICHHBIM B paboTax APYrux
HCCIIENOBaTENIEH, HaBBIK MyOITUYHOT O
BBICTYIUICHUS nepen ayIUTOpUEH,
apryMEHTHPOBAaHUS U OTCTAaMBaHHA CBOEH TOYKH

3peHusl.

Utoro no pazneny 41

Pa3znen 4. A3oTconepskanye oprannyeckue coeIuHeHus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12

bubnuoreka [TOK
https://m.edsoo.ru/7f41

837c

® HCIOJNB30BaHUE BOCIHTATENBHBIX
BO3MOXKHOCTEH comepiaHus y4eOHOro MpeaMera
Yyepe3  JEMOHCTpAlMIO  JETAM  [IPUMEPOB
OTBETCTBEHHOTO,  T'PaKAAHCKOTO  ITOBEICHMS,
TPOSIBIICHUS YeIIOBEKOTIO0HS "
II0OpOCEepIeTHOCTH, yepes noxoop
COOTBETCTBYIOIIMX TEKCTOB JUISl YTCHHA, 3a1ad
JUISL  PCEIICHUs, TMpPOOJeMHBIX CUTyalud s
00CYXJICHHS B KJIacCe;
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® [IpUMEHEHHE Ha YPOKE MHTEPaKTUBHBIX (OpM
paboThI ydanmxcs: MHTEIUIEKTyalIbHbIX,
JIETIOBBIX, CHTYAIlMOHHBIX WIP, CTUMYIHPYIOMINX
MO3HABATENFHYI0 ~ MOTHMBAIlMI0  IIKOJBHUKOB;
JIICKYCCHH, KOTOpblE  JalOT  y4alIuMcs
BO3MOXKHOCTh ~ TPHOOPECTH  ONBIT  BEACHHSA
KOHCTPYKTHBHOTO [Hajiora; TPYIIIOBOH paboThI
WM paboThI B Mapax, KOTOPHIE y4aT MIKOJIEHUKOB
KOMaH/IHOH paboTe W B3aUMOJEHCTBHIO C
JIPYTHMU JIETbMHU.

Hroro no pazneny

12

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1

BrIcOKOMOTNIEKYIIApHBIE COETMHEHUS

bubnunoreka [JOK
https://m.edsoo.ru/7f41

837¢c

®  MOBBIINICHUE (DYHKITMOHAIEHOW YHTATEIHCKON
KOMIIETEHIIMHI 00y4JaroLuXxcs;

® [pUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM
pa60TI)I yqaumxc;[: I/IHTGHHCKTyaHLHLIX,
JCIOBBIX, CI/ITyaHI/IOHHI)IX I/IFp, CTI/IMyJ'II/IpyIOH_II/IX
HOSHaBaTeJ’[LHyTO MOTHBALIMIO ITKOJIBHUKOB,
JIUCKYCCHIA, KOTOpBIC JIaf0T y4JaImumMcst
BO3MOXKHOCTh ~ NPHOOPECTH  OMBIT  BEICHHUS
KOHCTPYKTHBHOT'O JIMajiora; TPYIIOBOH paboThI
WK paboThI B Mapax, KOTOPHIE y4aT NIKOJILHUKOB
KOMaHIHOM paboTe U B3aUMOJCWUCTBHIO C
JIPYTUMU JICThMH.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaudecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoTbl

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypcsl

BocnurareLHBIA acIEeKT

Paznen 1. TeopeTnueckue 0CHOBBI

XUMHUHA

11

Crpoenue aToma.
[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
N. MenneneeBa

bubnuoreka [IOK
https://m.edsoo.ru/7f4
1837c

1.2

Crpoenue BeniecTna.
MHuoroo6pasue BenecTB

11 1

bubnuroreka [JOK
https://m.edsoo.ru/7f4
1837¢c

1.3

XUMHYECKHE pC€aKuuu

19 1

bubmnoreka IIOK
https://m.edsoo.ru/7f4
1837c

®  TOBBIIICHHE PYHKIMOHAILHON YUTATENbCKON
KOMITETEHIIMN 00YYaroIHUXCsL;

®YCTaHOBJICHUE JIOBEPHUTENILHBIX OTHOIICHUIH MEXKIY
YUUTENEM W €ro y4eHHKaMH, CIOCOOCTBYIOLIMX
MO3UTHBHOMY BOCIIPHUSITHIO y4aIuMUCS
TpeOOBaHMIT M TPOCKO YUUTENs, IPUBJICUCHHE
BHUMAaHUSI IIKOJIBHUKOB K IICHHOCTHOMY aCIEKTY
MOJTy4aeMol Ha YpOKe COLMANbHO 3HAYMMOM
nHpopmanmeld — UHUIMAPOBAHUE €€ 00CYXJICHHUS,
BBICKAa3bIBaHHUA Y4YalllUMHUCSA CBOCTO MHCEHHUS IIO €€
MOBOJY, BEIPAOOTKHU CBOETO K HEIl OTHOIICHHUS;

e [pPUMEHEHHE Ha YPOKE HHTEPAaKTHBHBIX (hopm
PadoThl ydaIUXcs: MHTEIUIEKTYaJIbHBIX, JEJIOBBIX,
CUTYal[MOHHBIX urp, CTUMYJIHPYIOLIUX
MO3HABATENIbHYIO MOTHBALUIO IIKOJIbHUKOB;
JICKYCCHH, KOTOpBbIE JaroT yJaImMCst
BO3MOJKHOCTb ~ NPUOOPECTH  OMNBIT  BEACHHS
KOHCTPYKTHBHOI'O JAMAJIOra; TIPYNIOBOM paboTHI
Wi paboThl B TMapax, KOTOpPBIE Y4aT MIKOJIbHHUKOB
KOMaHJIHOHM paboTe M B3aMMOICHCTBUIO C APYTUMHU
JIETBMH;

e BKIIOYEHHE B YPOK MWIPOBBIX IPOLEAYP,
KOTOpBIE IIOMOTAIOT MOJJAEPXKaTh MOTHBALUIO
JIeTell K TONY4YEHUIO 3HaHWM, HaJIaXUBAHUIO
MO3UTHBHBIX ~ MEXJIMYHOCTHBIX ~ OTHOIIGHHH B
KJacce, MIOMOT'a0T YCTaHOBJICHHIO
JoOpokenaTenbHON aTMOC(epBI BO BpeMsI YPOKa;

® VHHUIMHPOBAHHE " MOAAZIePIKKa
WCCIIEIOBATENbCKON JIESTENBHOCTH IIKOIBHUKOB B
paMKax peanu3alud WMH WHIUBHIYaJIbHBIX U
TPYIIOBBIX HCCIEIOBATENBCKUX IIPOEKTOB, YTO
JacT IIKONBHUKAM  BO3MOJKHOCTB  NPHOOpECTH
HaBBIK CaMOCTOSITEITBHOTO pemeHus
TEOPETHYECKOH MpoOIeMBbl, HABBIK I'€HEPHPOBAHUS
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n odopmiieHHsT COOCTBEHHBIX WAEH, HAaBBIK
YBOKXHUTEIFHOTO OTHOIICHHS K UYXHUM HIESIM,
o(hopMIICHHBIM B paboTax JIPyrux HccienoBaTeseH,
HaBBIK  IyONMYHOTO  BBICTYIUIGHHS  TIepen
ayJIUTOpHEH, apryMEHTHPOBaHUS W OTCTAaUBAaHUS
CBOEH TOUKH 3pEHMS;

e UCIOJIB30BaHUE BOCITUTATEIBHBIX
BO3MOXKHOCTEHl conepikaHus y4eOHOro mnpeaMera
JUISL TIOATOTOBKM O0YYAIOMMXCSl K 0OOCHOBAaHHOMY
3penoMy BeIOOPY IpodecCHH, YAOBIETBOPAIOILEMY
KaKk JIMYHBIE MHTEPEChl, TaK W OOIIECTBEHHbBIE
MOTPEOHOCTH M 3aIIPOChl PHIHKA.

Hroro no pazneny

39

Paznea 2. Heoprannyeckasi XuMusi

2.1

Hemeramisl

31

bubmnoreka IIOK
https://m.edsoo.ru/7f4

1837¢c

e  MOBBINICHHE (DYHKIMOHATIBHON YUTATEIbCKOM
KOMIIETEHIIMHI 00y4Jaronuxcs;

®yCTAHOBJICHUE JOBEPUTENIBHBIX OTHOLICHUN MEXIY
YUMTEIIEM U €ro Y4eHHKaMH, CIOCOOCTBYIOLIHUX
MO3UTHBHOMY BOCIPUSITHIO yJaIyMuUcs
TpeOoBaHMII W TPOCEO y4uTeNns, NPHUBICUCHHUE
BHUMaHHs IIKOJIBHUKOB K LIEHHOCTHOMY AaCHEKTY
[I0JIy4aeMOM Ha YpPOKE COLMAJIbHO 3HAYUMOU
nuHpopmalmell — HHUIMAPOBAHUE €€ 00CYXKICHHUS,
BBICKa3bIBaHHs YYaIlUMHCS CBOECI'O MHEHHMS II0 ec
MIOBOJLY, BEIPAOOTKHU CBOETO K HEIl OTHOIICHHUS;

® HCIONb30BaHHE BOCITUTATEIbHBIX
BO3MOJKHOCTEH coJep)KaHHs Y4eOHOro InpeaMera
qepes JIEMOHCTPALIUIO JETSIM MPUMEPOB
OTBETCTBEHHOTO,  TPaXJAHCKOTO  IOBEIEHMS,
MPOSIBIICHUS YEJIOBEKOTIO0HS "
JI0OpOCepIeIHOCTH, yepes monoop
COOTBETCTBYIOIIMX TEKCTOB UL YTEHHMS, 3a/1a4 s
pemieHns, MPoOIEMHBIX CUTYaIUH TS 00CYKICHUS
B KJIacce;

e TIIPUMCHEHWE HAa YPOKE HWHTEPAKTUBHBIX (opm
paboTHl yJaIMXCsl: WHTEJIEKTYalIbHBIX, JETOBBIX,

CHUTYaI[OHHBIX urp, CTUMYITHPYIOITIX
MO3HABATENbHYIO MOTHBALUIO IIKOJIHUKOB;
JICKYCCHH, KOTOpBIE JIaroT yHanmMcst

BO3MOXHOCTH HpI/I06pCCTI/I OITBIT BCICHUA
KOHCTPYKTUBHOI'O AHaliora, prHHOBOfI paﬁOTBI
401048 pa6OTBI B IMapax, KOTOPBIC y4JaT IIKOJbHUKOB
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KOMaH/THOM paboTe ¥ B3aUMOJIEHCTBHIO C APYTHMHU
JIETBMU;

e BKIIOYEHHE B YPOK WIPOBBIX MpPOLEAYD,
KOTOpbl€ IOMOTralT TOAJEpkKaTb MOTHUBALMIO
JeTed K TONYyYeHHIO 3HAaHWH, HalaXUBAHUIO
MO3UTUBHBIX  MEXJIMYHOCTHBIX  OTHOIIEHUIH B

Kiacce, MOMOTa0T YCTaHOBIICHHUIO
JIOOp OKeNMaTeTbHOW aTMOC(EpBI BO BPEMS YPOKa;
® VHHIMHUPOBAHHE u MO/IePKKA

HCCIIEIOBATENIbCKON NeSITeIbHOCTH IIKOJbHUKOB B
paMKaxX peaJd3alid WMHU WHIUBUAYAJIBHBIX U
TPYIIIOBBIX HCCIIEOBATEILCKAX MPOCKTOB, YTO
JACT  IIKOJIbHUKAM  BO3MOXKHOCTh ~ MPHOOPECTH
HaBBIK CaMOCTOSTETLHOTO pelICHUS
TEOPETUYCCKON MPOOIEMBI, HABBIK TCHEPHUPOBAHUS
u  ohopMIICHUS COOCTBCHHBIX HJEH, HAaBBIK
yBancheanoro OTHOILICHUA K lIy)KI/IM HUACIM,
o(hopMIIEHHBIM B paboTax IPyrux HccienoBaTesew,
HaBBbIK l'Iy6J'[I/I‘IHOFO BI)ICTyl'IJ'IeHI/Iﬂ nepezl
ayauTopueli, apryMEeHTUPOBAHHUS W OTCTAaUBAHUA
CBOEH TOUKH 3pEHHUS;

® HCIOJIB30BaHUE BOCITUTATEIbHBIX
BO3MOXKHOCTEH CcoOJepKaHHsl Y4eOHOro mpeamera
JUIS TIOATOTOBKU OOYYaIOMIMXCSI K 000CHOBAHHOMY
3pesioMy BbIOOpY Npodeccry, yAOBIECTBOPSIOLIEMY
KaK JIMYHbIE MHTEPEChl, TaK W OOILICCTBEHHbBIC
MOTPEOHOCTH, M 3aMPOCHI PhIHKA.

2.2

Mertamnbl

23

bubnuoreka [TOK
https://m.edsoo.ru/7f4

1837c

e  TOBBIIICHHE (YHKIMOHAILHON YUTATEIbCKON
KOMIIETECHIIMHI 00y4JaroLnXcs;

® HCIONb30BaHHE BOCITUTATEIbHBIX
BO3MOJKHOCTEH coJepKaHHUs Y4eOHOro InpeaMera
yepes JIEMOHCTPALIHIO JETSIM MPUMEPOB
OTBETCTBEHHOTO,  TIPa)XJAHCKOTO  IOBEICHMS,
MPOSIBIICHUS YETIOBEKOTIO0HS "
JI0OpOCepIeIHOCTH, yepes monoop
COOTBETCTBYIOIIMX TEKCTOB UL YTEHHMS, 3a/1a4 s
permieHnst, TPOOIEMHBIX CUTYaIUH U 00CYKICHUS
B KJ1acce;

e TIIPUMCHEHWE HAa YPOKE HWHTEPAKTHUBHBIX (hopm
paboThl yJaIIMXCsl: WHTEJIEKTYalIbHBIX, JETOBBIX,

CHUTYaI[MOHHBIX urp, CTUMYITHPYIOIIIX
MO3HABATENIFHYI0 ~ MOTHBAIMIO  MIKOJIBHHKOB;
JUCKYCCHIA, KOTOpBIE JarT y4daiumcst

BO3MOXHOCTH HpI/IO6peCTI/I OIIBIT BCICHUA
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KOHCTPYKTHUBHOT'O JHAJIOra; TPYNIIOBOH paboTHI
WM padoTHl B IMapax, KOTOPHIE y4aT IIKOJIHLHUKOB
KOMaH/THOM paboTe ¥ B3aWMOJICHCTBHIO C APYTHMHU
JIETBMU;

® HCIIONB30BaHKE BOCITUTATEIbHBIX
BO3MOXKHOCTEH coJiepKaHHsl y4eOHOro IpeaMera
JUISL TIOATOTOBKU O0YYAIOMMXCSl K 0OOCHOBAaHHOMY
3peroMy BBIOOpY Npoecchy, yAOBIETBOPSIOIIEMY
KaKk JIMYHBIE MHTEPEChl, TaKk W OOLIECTBEHHBIC
NOTPEOHOCTH ¥ 3aIIPOChl PHIHKA.

Hroro no pazneny

54

Pazgen 3. Xumus u ;Ku3HbL

31 MeTtoabI TO3HAHUS B
' XUMHAH. XUMUS U )KU3Hb

bubnunoreka [JOK
https://m.edsoo.ru/7f4

1837¢c

TIOBBIIICHUC (byHKIIPIOHaJ'ILHOﬁ YHUTATEIHCKOMN

KOMIIETEHIIMHI 00y4aroLuXxcs;

BKJIFOYEHUE B yPOK HIPOBBIX MPOLEAYD,

KOTOpBIE IIOMOrarT MOAAEPkKAaThb MOTHUBALIUIO
JeTed K TONyYeHHIO 3HaHWH, HalaXUBAaHUIO
IIO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHHH B
KJacce, HIOMOTal0T YCTAHOBJICHUIO
JOOpoXKenaTenbHOM aTMoc(hepbl BO BpeMs YPOKa;

® UHUIIMUPOBAHUE U TOAJCPKKA HCCIIE0BATEIbCKOM

JCSITENbHOCTH IIKOJBHUKOB B PaMKax peasd3aliiu
UMHU HHUBUTYaIbHBIX u [PYILIOBBIX
HCCIICA0BATEIbCKHIX HPOCKTOB, 91O Jact
IIKOIIBHUKAM ~ BO3MOXKHOCTh MPHOOPECTH HABBIK
CaMOCTOSITEILHOTO peILeHHs TEOPETUIECKOMN
NpoOJIEeMbI, HABBIK T'€HEPHPOBAHUS U O(POPMIICHHS
COOCTBEHHBIX ~ HIEH, HaBBIK  YBaKHTEIBHOIO
OTHOIICHHS K UYyKHM HICSIM, O(QOPMIICHHBIM B
paborax  IOpYrMX  HCCIeHOBateei, HABBIK
OyONMYHOrO  BBICTYIUICHHS II€pel ayIUTOpHE,
apryMEHTHPOBAaHMSI M OTCTAMBAaHWS CBOCH TOYKU
3pCHUSL

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuuyectBo 4yacos
Ne Hara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaYeHNE OPraHUYECKON https://academy-

1 XUMUH, IPEACTABIEHHE O 1 content.myschool.edu.ru/lesson/a9f3d191-
MHOT000pa3uu OPraHnYeCcKuX Sele-4e24-ac02-efb16fad9f6a
COCIMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa

9 yraepoja (OCHOBHOE U BO30YXAEHHOE 1
cocTosiHusl). BaneHTHbIE BO3MOKHOCTH
aToMa yriepo/ja
XHUMHUYECKas CBSI3b B OPraHUYECKHUX

3 COETMHEHUAX. MeXaHU3MBbl 1
00pa3zoBaHus KOBAJICHTHOM CBSI3H,
criocoObI pa3pbiBa CBA3EH

https://academy-

4 Teopus cTpoenus OpraHuYECKUX 1 content.myschool.edu.ru/lesson/c935a58c-
coenqunenuit A. M. byrieposa ab0e-4¢59-9dcf-20517ae4b52e6
Bunbl nzomepun: crpykrypHas,

5 MIPOCTPAHCTBEHHAs. JJIEKTPOHHbIE 1
3¢ deKThl B MOJIEKYIaX OPraHuYecKUX
COEOUHEHUN
IIpencrapienne o KnaccuGUKaluyu U https://academy-

6 CHCTEMATHYECKas HOMEHKIATYpa 1 content.myschool.edu.ru/lesson/726ee099-
(IUPAC) 0prasmueckix BemecTs e1a9-410f-b8be-b4cb589aeadl

v Knaccugukamus peaxiuii B 1 https://academy-

OpF&HH‘-ICCKOfI XUMHHU

content.myschool.edu.ru/lesson/c19e6ffc-



https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52eб
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52eб
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52eб
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49

7d70-46cc-a9ee-ebfac27dead9

CucreMaruzanuys u 00001LIeHUE 3HAHUM

8
10 TeME
AJIKaHBI: TOMOJIOTUYECKHH Psif, 00Mas httos://academy-

9 (hopmyia, HOMECHKIIATYpa U U30MEpH, content.myschool.edu.ru/lesson/258ddc06-
3JICKTPOHHOC U IIPOCTPAHCTBECHHOEC ec23-473c-b3d7-ed82fcaddd02
CTPOEHUE MOJIEKYIT

. https://academy-

10 dusnyeckie ¥ XUMHIECKHE CBOMCTBA content.myschool.edu.ru/lesson/4da31505-
AJIKaHOB 652d-4916-9e7c-56e88b39bb24
Haxos/IeH1€e aJKaHOB B TIPHPO/IE. https://academy-

11 CHOCOBBI TIOMYHeHH ST H TIPHMEHEHHE content.myschool.edu.ru/lesson/9641927f-
ATIKAHOB bbc8-44b9-b3ea-81a2be75c47a
[uxnoankansl: odmas popmyina,

HOMEHKJIaTypa U U30MepHs, https://academy-

12 0COBEHHOCTH CTPOCHHS M XHMHUECKHX content.myschool.edu.ru/lesson/9641927f-
CBOMCTS, CTIOCOBH IOy eHNA 1 bbc8-44b9-b3ea-81a2be75c47a
IIPUMEHEHUE
Pewrenne pacu€THbIX 3a1a4 Ha
omnpeziesieHue MOJICKYIIpHON (GOPMYIIBI

13 OPraHU4eCcKOro BEUIECTBa 110 MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B
ero coctaB. Cucremaruzauus u
0000111eHrEe 3HAHUN T10 TEME
AJKEeHBI: TOMOJIOTHYECKH psijl, oOmras
¢bopmyna, HOMEHKIATYypa, JEKTPOHHOE https://academy-

14 1 TIPOCTPAHCTBEHHOE CTPOCHIIE content.myschool.edu.ru/lesson/4038171e-
soexys, CTpyKTypHAs H LC-TpaHc- 4158-4bd1-ae98-18dc1cfb9399
HA30MEpUs AIKEHOB

15 DuU3NYECKUE U XUMUYECKUE CBOMCTBA https://academy-



https://academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

ankeHoB. [IpaBuino MapkoBHMKOBa

content.myschool.edu.ru/lesson/05ab5925-

ba8e-499e-840b-70b5e8db71ae

CrniocoOblI mosTy4eHns U IpUMEHEHNE

https://academy-
content.myschool.edu.ru/lesson/05ab5925-

16
AJIKEHOB ba8e-499e-840b-70b5e8db71ae
I[TpakTuueckas padora Ne 1 1o Teme https://academy-
17 vaOqueHHe STHJIEHA M M3ydEHHE €T0 content.myschool.edu.ru/lesson/53¢cd2379-
CBOMCTR" 2345-43b1-9f67-7ebcdaf03ce0
Penenne pacuéTHbIX 3a/1a4 Ha https://academy-
18 OTIPEIeNEHIE MOMEKYIAPHOH hOPMYJTBI content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-fbaledd4abébd
OPraHWYECKOTO BEMIECTBA
AJIKaIMEeHbI: COMPSUKEHHBIE, https://academy-
19 W30TMPOBAHHBIE, KYMYITHPOBAHHEIE content.myschool.edu.ru/lesson/6df23393-
. .
6f08-4b9f-ae01-a983b95b854a
Oco0OeHHOCTH AIEKTPOHHOTO CTPOCHUS
https://academy-
20 XHUMHUYECKHUE CBOMCTBA CONPSIKEHHBIX content.myschool.edu.ru/lesson/6df23393-
JIUCHOB 6f08-4b9f-ae01-a983b95b854a
21 CriocoObl MoTy4eHus! U IPUMEHEHNE
aJIKaJucHOB
AJIKWHBI: TOMOJIOTHYECKHH psiJi, oO1as httos://academy-
29 (opMmyna, HOMEHKIATYpPa, SIEKTPOHHOE content.myschool.edu.ru/lesson/05c9a929-
U IIPOCTPAHCTBEHHOE CTPOCHUE 6741-4d7c-84b5-009292468356
MOJIEKYI, (hu3nuecKrue CBOICTBa
https://academy-
23 XHUMHUUECKHE CBOHCTBA ATKHHOB content.myschool.edu.ru/lesson/05¢c9a929-
6741-4d7c-84b5-009a92468356
24 KauecTBeHHbIEe peaklii Ha TPOIHYIO
CBSI3b
25 CrniocoObl mosryyeHus U NpUMEHEHUe



https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

AJIKWHOB

26

Pemenue 3aga4: pac4€rsl 110
YPaBHEHUIO XUMUYECKOU pEaKLINU

27

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

28

ApEeHbI: TOMOJIOTUYECKUH psJl, 00111ast
dopmyna, HOMEHKJIATypa. DIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKy O€H30J1a U TOJTy0J1a, UX
¢duznueckue cBoiicTBa

https:

academy-

content.myschool.edu.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd

29

XUMHYECKUE CBOMCTBA apEHOB:
peaKIrH 3aMelIeHUs

30

XHUMHYECKUE CBOMCTBA apEHOB:
PCaKuu MPUCOCANHECHUS, OKHCIICHUC
TOMOJIOTOB OeH30J1a

31

Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

32

Pemenue pacu€THbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIIIPHOUN (POPMYJIIbI
OpPraHUYECKOTO BEIIEeCTBA

33

CriocoObl MoyTyuyeHus: ¥ IpUMEHEHUe
apeHoB

34

I'eneTnyeckas cBs3b MCKIY
PAa3JIMIHBIMU KJIaCCaMU YIJICBOAOPOOAOB

35

Pacuéthl Mo ypaBHEHHSIM XUMHUCCKHX
peaknmii. CucreMaTusaius u
0000111eHHE 3HAHUHN TI0 TEME

36

[Tpupousiii ra3. IlonytHble HeTAHBIE
rasbl

https:

academy-

content.myschool.edu.ru/lesson/99557a5e-

2221-43e0-97b8-983de535c44d



https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

KameHHbI# yroJib ¥ IpOyKThl €10

https://academy-
content.myschool.edu.ru/lesson/99557a5e-

37 nepepaboTKu 2221-43e0-97b8-983de535c44d
Hedtb 1 criocoOsl €€ nmepepaboTKu. https://academy-

38 TIpuMeHeH e TPOJYKTOB MepepaboTKi content.myschool.edu.ru/lesson/99557a5e-
HC(bTI/I 2221-43e0-97b8-983de535c44d

39 I'eneTnueckas CBA3b MEKIY
Pa3TUYHBIMHA KJIACCAMHU YIJIEBOJOPOJIOB
l"anorenonpownsBoHbIE

40 YTJIE€BOIOPOJIOB: AIIEKTPOHHOE
CTPOEHHUE; PEAKI[UH 3aMEIICHHUS
rajJorcHa
JeicTBue menoyueit Ha

41 TrallOT€HIIPOU3BOIHBIE.

BsanMonelicTBre TUTrajIoreHaIKaHOB C
MardHueM U MUHKOM
https://academy-

42 Cucremarnsanus 1 00001ICHIE 3HAHNH content.myschool.edu.ru/lesson/6c919641-
1o paszaeny "Yriaeroaopoast" 7956-4130-b1fd-c7e71db395d7

https://academy-

43 KonTtponbnas pabora o teme content.myschool.edu.ru/lesson/6abf1680-
"VrneBonoposr" 4eb5-46f2-8ea5-44d63cccf518
[IpenensHbIe OTHOATOMHBIE CIIUPTHI:

TOMOJIOTHYECKUH psijl, oOmiast popmyna, https://academy-

44 CTPOCHHE MOJIEKYT, H30MEpH, content.myschool.edu.ru/lesson/5439¢c18b-
HOMEHKIATYDA, KIACCH (bI/IKaI_II/IH, 7440-4b6f-bf84-c04fad71694f
(buznueckue cBoicTBa

https://academy-
45 XUMHYECKHE CBOWCTBA MPEIETbHBIX content.myschool.edu.ru/lesson/5439c18b-

OJHOATOMHBIX CIIUPTOB

7440-4b6f-bf84-c04fad71694f



https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

CrniocoObl mosTy4yeHus U IpUMEHEHNE

46
0JIHOATOMHBIX CITUPTOB
[Ipocthie 3¢huphl: HOMEHKIATYpa U

47 M30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOMCTB
MHOroaToMHBIE CIUPTHL: https://academy-

48 STHJIEHTIIHKONb ¥ TIHIIEPHH, HX content.myschool.edu.ru/lesson/461aa9c8-

S cOef-4827-a8e5-d12a0bedc826
(dbu3HYecKue U XUMHUYECKUE CBONCTBA
https://academy-

49 CrocoOpl MoTy4eHus ¥ IPUMEHEHHUE content.myschool.edu.ru/lesson/461aa9c8-
MHOI'OQTOMHBIX CIIMPTOB cOef-4827-a8e5-d12a0bedc826
DeHO: CTPOEHNE MOJIEKYITHI, https://academy-

50 busmueckue cBoiicTBa. TOKCHIHOCT content.myschool.edu.ru/lesson/649883b8-

7c5f-4f16-896e-10a2278b08f1
dbenona
https://academy-

51 XuMHdecKHe CBOHCTRA (eHona content.myschool.edu.ru/lesson/649883b8-

7c5f-4f16-896e-10a2278b08f1

59 CriocoObl MoTy4eHus! U IPUMEHEHNE
denona
[IpakTuueckas padota Ne 2. Permenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CrnupTsl U (heHOoBI"

54 CucreMaruzanys 1 0000IIeHNE 3HAHUI
o TeEME
ANbAETU]IBI U KETOHBI: JIEKTPOHHOE httos://academy-

55 CTPOEHUE KapOOHHUJILHON IPYIIIIBL; content.myschool.edu.ru/lesson/8664b319-
TOMOJIOTHUYECKHUE PsI/IbI, 001Iast 0ba3-4945-b076-cb7ae5858b90
dbopmyna, n30MepUs 1 HOMEHKIIATypa

56 Anbaeruipl ¥ KeTOHBI: (PU3UYECKUE https://academy-

CBOﬁCTBa; pCaKkiuu MpuCOCANHCHUS

content.myschool.edu.ru/lesson/8664b319-



https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

0ba3-4945-b076-cb7ae5858b90

57

PeaKI_[I/II/I OKHCJICHHA U KAQUCCTBCHHBIC
pPCaKkiuu aJIbACTUAOB U KETOHOB

58

CriocoObI MOJTyYeHUS AJIbJICTHIOB U
KETOHOB

59

OaHOOCHOBHBIE NpPEEIbHbIE
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOCHHUS MX MOJIEKYIT

https://academy-
content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63cOd

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCJIOT, UX GU3NYECKUE
CBOMCTBa

61

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://academy-
content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63cOd

62

Oco0eHHOCTH CBOMCTB MypPaBbUHOM
KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KHCJIOT

63

OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KuCIOT. [IpeacTaBuTenu BeICITUX
KapOOHOBBIX KHCIIOT

https://academy-
content.myschool.edu.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4dof

64

ITonsarue o IIPOU3BOJHBIX Kap60HOBBIX
KHCJIOT

65

CrniocoObl nostyyeHus ¥ NpUMEHEeHNe
KapOOHOBBIX KUCIIOT

66

CrnoxHble 3(hupbl: TOMOJIOTHYECKUN
psa, obmas popmyna, U3oMepus U
HOMEHKJIaTypa

https://academy-
content.myschool.edu.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f



https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

67

duznueckre U XUMUYECKUE CBOUCTBA
3¢pupoB

68

Pemrenne pacy€THbIX 3a1a4: 110
YpPaBHCHHIO XAMHYECKOM pcaKknuuu, Ha
OIIpeIeTICHNE MOJIEKYIIIPHOH (hopMyIIBI
OPraHMYECKOr0 BEIIECTBA

69

[Ipaktudeckas padora Ne 3. Pemmenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME
"Kap6oHoBbie KHCIOTHI. Cl0XKHbBIE

3¢upsr"

https:

academy-

content.myschool.edu.ru/lesson/9834d408-

386d-444a-8de3-7efba8b98cdb

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZACPpKAIMUX OCTATKHN HECTIPCACIIBHBIX
KUPHBIX KUCIOT. JKUpsI B mpupoae

72

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOOIIIEee JICHCTBHE.
IloHaTHEe 0 CHHTETHYECKHX MOIOIIUX
cpencrBax (CMC)

73

I'eneTnueckas cBA3b YrJI€BOJOPOJ0B U
KHCJIIOPOACOACpKAMINX OPraHu4CCKNX
BCIIICCTB

74

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peakui

75

Cucrematuzanusa 1 0000IeHNE 3HAHUNA
110 TEME

76

OO11ast XxapakTepUCTHKA YIIIEBOJOB U
KJIaccu(uKaus yriaieBo10oB (MOHO-, JTU-
U TIOJIMCAaXapH/Ibl)

https:

academy-

content.myschool.edu.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0

77

MOHOC&X&pI/II[LII (1)I/I3I/I‘ICCKI/IC CBOICTBaA

https:

academy-

content.myschool.edu.ru/lesson/709ce43a-



https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Y HaXOXJECHHUE B IPUPOJIE

deb6-4281-963b-01d2e212d4d0

[IpuMeHeHue IIKO3bl, €€ 3HaUCHUE B

78
KU3ZHEJCATCIILHOCTH OpraHu3Ma
Jlucaxapupl: caxapo3a, MaabTo3a U https://academy-

79 nakTo3a. HaxoxkieHue B IpUpose 1 content.myschool.edu.ru/lesson/709ce43a-
NPHMEHEHIE THCAXAPHIOB deb6-4281-963b-01d2e212d4d0
Tlonucaxapubl: CTpOeHNE https://academy-

80 MaKpOMOJEKYT, bH3HdecKue i content.myschool.edu.ru/lesson/709ce43a-

b
o deb6-4281-963b-01d2e212d4d0
XHUMHYECKHE CBOMCTBA, PUMCHEHHE

81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX
Pemrenne pacueTHsIX 3a1a4 Ha

82 oTIpeJieNICHUE JIOJIH BBIXOJIa IMPOTyKTa
PEaKIUU OT TEOPETUICCKH BO3ZMOYKHOTO

https://academy-

83 Cucremarusanus 1 00001I1IeHNE 3HAHUH content.myschool.edu.ru/lesson/5a9e4cc3-
110 pa3aeiy f4e9-4b8f-a40f-c9fe7c9c4bf8
KonrposbHas paboTa 1o TeMe https://academy-

84 “Kncnopozxconepx(amne OpraHuYecKHe content.myschool.edu.ru/lesson/66a7bd94-
coenuHenns” 2bc5-4ec7-b7c7-ff893919d25a
AMUHEBL: K1accu(DUKALKS, CTPOEHHUE https://academy-

85 MOJIEKYI ob1mas (bOpMyJIa M30MepHs content.myschool.edu.ru/lesson/0c608a59-

’ ’ . 4c69-4481-839e-9205f201b73e
HOMEHKJIaTypa U (GU3NYECcCKue CBOMCTBA

86 XUMHUYECKHE CBOMCTBA aTu(aTHIECKUX
aMUHOB
AHWIMH: CTPOCHHE aHWUJINHA, https://academy-

87 0COBEHHOCTH XUMIIECKIX CROMCTR content.myschool.edu.ru/lesson/0c608a59-
AHVITHHA 4c69-4481-839e-9205f201b73e

88 CrniocoObl mosryyeHus U NpUMEHEHUe



https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

anmn(aTuIecKux aMHHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa 1
nuzomepusi, pusnyecKre cBoicTBa.
OTHGJII)HI)IG MNpeaACTaBUTCIIN O~
AMHUHOKUCJIOT

https://academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

90

XHUMHYECKHE CBOMCTBA AMHHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUYCHHUE
aMUHOKHUCIIOT. CHHTE3 U THIPOIIHN3
MENTHIOB

91

benku kak npupoHbIE TOJTUMEDSI;
CTPYKTYpPHBI OEJIKOB

https://academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78ecab009628

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoAepKaIIie TETEPOLMKINYECKUE
coemuHeHUS. HyKITIeMHOBBIEC KHCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKAs
pOJIb

94

[Tpaktuueckast padota Ne 4. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"AzoTcoaepxaniue OpraHu4ecKue
coequHeHus"

95

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacnio3HaBaHue OpraHUYEeCKUX
coequHeHun"

https://academy-
content.myschool.edu.ru/lesson/d7681e62-
c311-48e9-935e-fb3c59299c91

96

KonTtponpHas pabota o Teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OcHOBHbBIC TIOHATUS XUMUU
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOAbI UX CUHTEC3a —IIOJIMMCPHU3 AU

https://academy-
content.myschool.edu.ru/lesson/45b81dac-



https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

1 IIOJIMKOHACHCAIIUA

acba-440e-99e3-14¢3ba78050a

Ilnactmaccel. YTunnzanus u

98 1
nepepaboTKa IiIacTuKa
99 DnacToMepsl: HaTypaJbHBIM 1
CUHTETUYECKHE KaydyKu. Pe3una
BosokHa: HatypanbHBbIE,
100 HCKYCCTBEHHBIE, CHHTETUYECKHE. 1
[Tommumeps! cienManbHOTO Ha3HAYCHUS
[IpaxTueckas padota Ne 6. Pemenue
101 JKCIIEPUMEHTAJIBHBIX 337a4 110 TEME 1
"Pacnio3zHaBaHue macTMacc v BOJOKOH"
O606IIeH e U CHCTEMATH3AIHS https://academy-
102 M3Y9eHHOTO MaTepHana Mo TeMe 1 content.myschool.edu.ru/lesson/1600e4a4-
"BBICOKOMOJIEKYJIPHBIE COEIMHEHHS" e
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHBIE
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Atom. CocTaB aTOMHBIX si7iep. XUMUUECKUM
anemeHT. M3oTomnsl

https:

academy-

content.apkpro.ru/lesson/20b1df2e-

6ced-435b-b6dc-5155d30a45fa

CtpoeHnue AJIeKTPOHHBIX 000JI0UYEK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHuecKux 3J€MEHTOB (S-,
p-, d-, f-amemenTshI)

Pacnpenenenne >meKTPOHOB IO aTOMHBIM
opOuTamsm

DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTpOHHbIE KOH(UTYpalli HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTEeMa XMMHUYECKHX 3jieMeHToB JI. U.
MeHnpeneeBa, CBs3b C COBPEMEHHOM TEOpHEH
CTPOCHHS aTOMOB

https:

academy-

content.apkpro.ru/lesson/e7d48881-

055d-49da-a49c-7375c¢3d033e9

3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB
XHUMHNYCCKHX JJICMCHTOB U 06pa3yeMLIX HUMHN
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuoaam

CI/ICTeMaTI/BaHI/IH u 0606IJ_ICHI/IC 3HAHMUH T10
TEMC

10

Bunael xumnueckonl cBI3U. MexaHn3MBbI

https:

academy-



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb

00pa30BaHUs KOBAJIGCHTHOW CBSI3H.
Bonoponnas cBsi3b. MexKMONEKYISIPHBIE
B3aUMOJICCTBUS

content.apkpro.ru/lesson/2859ec02-
8ecd-4cd8-8531-edad962608fb

11

BaneHTHOCTP U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHUEM

https://academy-
content.apkpro.ru/lesson/12bfc348-
007f-4796-bcda-180fc6b720fe

12

[IpencraBneHus 0 KOMIUJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUs. Turmbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BEIIECTB

https://academy-
content.apkpro.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21

14

[TonsaTHE O AWCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPAx

https://academy-
content.apkpro.ru/lesson/8ae38be6-
e06f-4fae-9729-69903109f968

15

HcTuHHbIE pacTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BEIpaKCHHS KOHIIEHTPAIIMH
pacTBOpOB

17

Pemrenne 3a1a4 ¢ UCHOAB30BaHUEM MTOHATHH
""MaccoBas J0Ji1 pacTBOpPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

CI/ICTeMaTI/BaHI/IH u 0606IJ_ICHI/IC 3HAHMUH T10
TEMC

20

KonTtponsHas padora o temam "CrpoeHue
atoma. [lepronuueckuii 3aKoH U
[lepnoanueckas cucteMa XUMHUYECKUX



https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

anemenToB Jl. 1. Menneneesa", "Crpoenue
BemecTBa. MHOorooOpasue BermiecTs"”

Krnaccudukarus XuMHIECKUX peaklui B
HEOPraHUYECKOW U OPraHUYECKON XMMUHU.

https://academy-
content.apkpro.ru/lesson/75637222-

21 3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXPaHEHHs U NPEBPAIIEHHS SHEPIUH TTPH 4397-4bla-810a-cc/beadeSale
XUMHUYECKUX PEAKIUAX

29 TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKIIHIA.

TepmMoxuMuueckune ypaBHEHUS

93 Brruucnenus mo ypaBHEHUSIM XUMHUUYECKHX
peaKIuii 1 TePMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XUMUYECKOM peaKiuu, eé https://academy-

24 3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB. content.apkpro.ru/lesson/fOchSdef-
KaTamis i KATATH3ATODEI 307e-4575-89d0-86041b603655

25 ['omoreHHbIC ¥ reTepOreHHbIE pEeaKIINN
[Ipaktrueckas padota Ne 1 mo Teme

26 "Bnustaue pa3nuaHbIX GaKTOPOB HA CKOPOCTh
XUMHUYECKOH peakiuu"

https://academy-

27 OGparumble U HEOOPaTUMBIE PEAKIIMH. content.apkpro.ru/lesson/0e41e568-
XHUMHUYECKOE paBHOBECHE 0a2b-4605-bb92-35d1ab69f9ba
[IpakTueckas pabota Ne 2 o teme

28 "BiustHue pa3nudHbIX GaKkTOpoB HA
MOJIOKEHHE XUMHYECKOT0 paBHOBecHs"

DnekTpoauTrudeckas aucconuanus. CuiibHbIC https://academy-

29 1 crabbie SMeKTpoHTH. CTEMeHb content.apkpro.ru/lesson/237cdb54-
T ——— 2787-4817-8330-6e027b075645
Honnoe npoussenenue Boasl. Cpea BOIHBIX https://academy-

30 pacTBOpoB. Bomopo eIl okasarens (pH) content.apkpro.ru/lesson/847d1752-

pacTBopa

151b-4501-8390-f29649f6c913



https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913

I'mpponus costeit. Peaknuu, nporekaromue B

https://academy-
content.apkpro.ru/lesson/e2b3e2ce-

31
pacTBOpax dJICKTPOJIMTOB c781-40be-bb00-fab862636f7e
[Ipaktuyeckas padora Ne 3 o reme
32 "XuMHYECKUE pEeaKlIUU B pacTBOpax
ANEKTPOJIUTOB"
https://academy-
33 OKHCANTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIH. content.apkpro.ru/lesson/8f219cef-
Baxnaeme OKMCIUTEN U BOCCTAHOBUTEITH 7a8a-44d5-b58a-b3d1b2eeb237
34 MeTtop 31eKTPOHHOTO (2JIEKTOHHO-UOHHOTO)
Oaanca
https://academy-
35 DIeKTPOJIN3 PACTBOPOB U PACIIIABOB BENIECTB content.apkpro.ru/lesson/32eSedco-
cb82-4f4a-ad5e-4f56bc7el4ed
36 Pemenue 3aga4u pa3auvHBIX THIIOB
37 Pemenue 3aga4u pa3auvHBIX THIIOB
https://academy-
38 CI/ICTCMaTI/ISaI_[I/ISI u O606HI€HI/IC 3HAaHHU 110 Content'apkpro'ru/lesson/gadfszzg_
Teme "XuMHYecKue peakuu" 876b-4907-868e-1d43bf90855¢
https://academy-
39 KOHTpOHI)HaH pa6OTa 10 TCMC "XI/IMI/IquKI/Ie Content'apkpro'ru/lesson/cc14f97b_
peakuun" ada3-4ac9-a123-dadc40973c6f
https://academy-
n H . content.apkpro.ru/lesson/2390b83e-
0JI0’KeHHE HeMeTasIoB B IIepuoanueckoin
PHO 2935-4c96-bd3a-25f26d9c1139
40 CHCTeME XMMHYECKHUX deMeHToB . 1.
MeHieneeBa 1 0COOCHHOCTH CTPOEHUS UX https://academy-
aToMoB. OU3MUECKUE CBOICTBA HEMETAJIIOB content.apkpro.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
41 AnnoTponusi HeMeTaJlIoB (Ha mpuMepe



https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

KHCTIOpo/1a, cephl, pocdopa u yriepoaa)

42

Bonopon: nomyuenue, puandeckue u
XUMHUUYECKUE CBOMCTBA. [ 'apubl

43

["aymoreHbl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
HOJIy‘-IeHI/IFI, (1)I/ISI/IIICCKI/I€ U XUMHUUYCCKHUC
CBOICTBA

44

lManorenoBonopoasl. Baxunenmue
KHUCJIOPO/ICOAEPIKAILINE COEIUHEHUS
raJIoreHOB

45

JlabopaTopHbIe U TPOMBIILICHHBIE CTIOCOOBI
MOJTy4eHUs TaIoreHoB. [IpuMenenmne
TaJIOT€HOB U UX COSTMHEHUH

46

[IpakTnueckas pabota Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"T"a;morensr"

47

Kucnopoa: naboparopHblie ¥ MPOMBIILITICHHbIE
crocoObl MoJTydeHus, pu3ndeckKue u
xuMuueckue cporcta. O30H. [Ipumenenue
KHCITIOpO/1a U 030HA

48

OKcHIBI U IEPOKCHIBI

49

Pemenne 3aJla4 pa3JIMYHbIX THIIOB

50

Cepa: HaxOXJICHHUE B MPUPOJIC, CITOCOOBI
noytyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

51

CepoBoaopo, cynb(uibl

52

Kucnopozacozaep:xaiiye COeAMHEHHS CEPBI.
OCOOeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

IIpaktudeckas pabora Ne 5. Pemenue
AKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u
eé coequuenusa”




A30T: HaXOX/IeHHE B IIPUPOJE, CIIOCOOBI

o4 MOJIy4eHuUs1, GU3NIECKUE U XUMHUECKHIE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopoacoaepxaiiue coequHEHHs! a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumeHneHne a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEHMS
®docdop: HaxXOXKIEHHUE B IPUPOJIE, CLIOCOOBI

S7 MoJyueHusi, GU3NYECKUE U XUMUYECKHE
cBoiictBa. ®ochuasl u Gochun

58 Oxkcunpl hocdopa, pochopcoaepxarniue
kucaoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue ¢ocdopa u ero coeAMHEHUN.
dochopubie ynoOpeHus
[TpakTruueckast padota Ne 6. Permenue

60 AKCIIEPUMEHTAIILHBIX 3aa4 10 TeMe "A30T u
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoKIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAINN; PU3NIECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxkcun yraepona(ll), ()}(CI/II[ yriepoga(lV),
yroJbHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B IPUPOJE, CIIOCOOBI

64 noytyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA,
CHJIUKAThI

66 [IpuMeHeHre KpeMHHUS U €0 COeJMHEHU.

CTCKJ'IO, €ro MnoJIyudcHue, BUbl CTCKJIA




67

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

68

CucreMarusanys 1 00001IeHYE 3HAHUI IO
Teme "Hemerauier"

69

KonTpomnsHas padora o Teme "Hemerasr"

70

AnHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHs OIHUO0K

71

[Tonoxxenne metanos B Ilepuoanueckon
CHUCTEMEC XUMHUNYCCKUX DJICMECHTOB.
Oco0eHHOCTH CTPOEHUS JIEKTPOHHBIX
000JI04€K aTOMOB METAJUIOB

https://academy-
content.apkpro.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862

72

OO6mue ¢puznuecKkre CBOMNCTBAa METaJIOB.
HpI/IMeHeHI/Ie MECTAJIJIOB B 6I)ITy 1 TCXHUKE

https://academy-
content.apkpro.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422c3e710750

73

Crnasel MetasuioB. Kopposust MmetamioB

74

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

75

DJIEKTPOXUMHUYECKHUI P HATPSKECHHUI
MeTtauioB. OOmme crnocoObl MOTydeHUs
METaJJIOB

76

OO6mras xapakTepucTuka MetayioB |A-
rpymibl [leproandeckoi cucTemMbl
XUMHUYECKHUX AJIeMeHTOB. HaTpuil u kanuii:
noyiyueHue, GU3NYecKue 1 XUMUIECKHEe
CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COEIUHEHNN

77

O6mas xapakrepuctuka MetamioB [A-
rpynnsl [leproauyeckoi cucTeMbl
XUMHUUYECKUX DIIEMEHTOB. Maraui u KaJibUui:
noJtyueHue, GU3NIecKue 1 XUMUIECKHEe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U
HUX COeIUHEHUN



https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

78

JXKe€ctkocTh BOIBI M CIIOCOOBI €€ yCTpaHEeHHUs

79

ANIOMUHUI: TIOTy4eHue, Gpu3ndeckue u
XMMUYECKUE CBOWCTBA, IPUMEHEHHE

80

AmoTepHBIC CBOWCTBA OKCH/IA U THIPOKCHIA
ATIOMUHUS, THAPOKCOKOMIUJIEKCHI ATFIOMUHHS,
UX IPUMEHEHUE

81

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

82

[IpaxTueckas padota Ne 7. Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"MeTasuibl TJIaBHBIX OArpyHH”

https://academy-
content.apkpro.ru/lesson/6545ec44-

34c5-43f6-826b-a648d7d6fef7

83

OO6mrast XxapaKTepUCTHKA METAJIJIOB TTOOOYHBIX
noarpynn (b-rpynm) Ilepuonnyeckoit
CUCTEMbl XUMHUYECKUX IEMEHTOB

84

®uU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
U €r0 COEJMHEHUH, X IPUMEHEHHE

85

Baxueiine coeqMHEHNs] MapraHiia.
[TepmaHranat Kaaus, ero OKUCIUTEIbHBIC
CBOIiCTBa

86

dusznueckre U XUMHYECKUE CBOMCTBA JKene3a
u ero coequHenuil. [lonydyenue u
MIPUMEHEHHE CILJIABOB JKeJe3a

87

duzndyeckre U XMMHUUYECKHE CBOMCTBA MCIHU U
eé COGHHHCHHﬁ, HUX IIPUMCHCHUC

88

duzndyeckre U XMMHUUYECKHE CBOMCTBA IIWMHKa
Hu €ro COC,HI/IHGHPII;'I, HUX IIPUMCHCHUC.
FI/I,[[pOKCOKOMHJIeKCBI OWHKa

89

ITpaktuyeckas pabota Ne 8. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"Mertanisl M0OOOYHBIX noArpymm"”

90

Pemenne 3amau Pa3JIMYHLIX TUIIOB



https://academy-content.apkpro.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7

O06o0011eHne U cUCTeMaTU3aIUs U3Y4EHHOTO

o1 Marepuaia no reme "Metaisr" L

92 KonTpomnpHas pabora o Teme "Mertamibr" 1

93 AnHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 1
KOPPEKIHS OIUO0K
Ponb xumun B oGecrieueHuu yCTOMYUBOTO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX 1
METOJIaX UCCIIEOBAHUS BEIIECTB
Haydunble mpuHIIUIIBI OpraHU3aIN httos://academy-

95 XMMHYECKOT0 NPOU3BOACTBA. 1 content.apkpro.ru/lesson/f5999557-
[IpompInuieHHbIE CIOCOOBI TOTYYEHUS 18c8-4853-83a0-588bf830407a
BaXXHEHUIITNX BEIIECTB

96 XUMHYECKOE 3arps3HEHNE OKPYKaIOen 1
CpeIbl ¥ €T0 TIOCIICICTBUS

97 XUMUA U 3I0POBBE YEIOBEKA. 1
JlekapcTBEHHBIE CpeICTBA

98 Xumud uiy. Poas xumun B o0ecrieueHnu 1
MUIIEBON 0€301aCHOCTH

99 KocMmernueckue u napdromepHbie CpeacTBa. 1
briToBast xumus
XuMUS B CTPOUTENIbCTBE. BaxkHewiue

100 CTPOUTEINIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuaibl

https://academy-

101 XUMHUS B CEIBCKOM X03s1iicTBe. Opranuyeckue 1 content.apkpro.ru/lesson/acd826cf-
Y MUHEpaJbHbIe yIOOPEHHUS ba2d-49db-b216-ef7c26a84728

102 CucremaTu3aius 1 0000IIeHne 3HaHUN TI0 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://academy-content.apkpro.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728




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

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3aoB
A.A., Jlynun B.B.; nox penakmueii Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe obmiectBo «M3m1atenbeTBo
«ITpocsemienue»

* Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Akimuonepnoe o6miectBo «M3marensctBo «IIpocBemienue»

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nox penakiueit Jlyauna B.B., O061ecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO

«IPODAy»; AknonepHoe odmiectBo «M3marenpcTBo «IIpocBerienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Meroanueckoe nocobue k yueOuuky B.B.Epemuna u np. YrmyOneHHbIi
ypoBeHnb. 10 knacce (aBTopsl B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, B. 1.
Maxonuna, O. 0. CumonoBa, 2. }O. Kepumos). 339 c.

2. HactonbHast kHUra yuutesns. YTiayosnenHsid yposeHb. 10 kiace (aBropsl O. C.
I'a6puensn, U. I'. OctpoymoB). 480 c.

3. KontponbHbie 1 mpoBepouHblie paboThl Kk yueOuuky O. C. 'abpuensina, U. I'.



OctpoymoBa, C. FO. [lonomapeBa «Xumus. Yriny0OseHHbIl ypoBeHb. 10 kimacey
(aBTopsl O. C. I'abpuensin, C. A. Cnagkos, A. M. banapy). 192 c.

4. Kontposbnbie padbothl k yueOHuky O. C. I'abpuensina, U. I'. Octpoymosa, C.
1O. TlonomapeBa «Xumus. Yrayonennsii ypoeHb. 10 kinace» (aBtopsl O. C.
INa6puensn, C. A. Cnankos, A. M. banapy). 80 c.

5. Xumudeckuii sxcriepuMenT B mkosie. 10 kimace (aBropet O. C. 'abpuenss, JI.
I1. Batnuna). 208 c.

6. Xumus. YTiyoneHHsi ypoBeHb. 10 kiacc. DnexkrpoHHas Gpopma yueOHUKA.

7. Meronunueckoe nocobue k yueonuky B.B.Epemuna u ap. Yriay6neHHbii
ypoBeHb. 11 kiacce (aBropel B. B. Epemun, A. A. lpo3znos, U. B. Epemuna, B. 1.
Maxonuna, O. }O. Cumonosna, 2. FO. Kepumog). 339 c.

8. HacronpHas kHura yuurens. YriayonaeHHbI ypoBeHb. 11 kimacc (aBTopsl O. C.
INa6puensn, U. I'. OctpoymoB). 480 c.

9. KonTpomnbsHblie u ipoBepouHbie paboThl K yueoHuky O. C. 'abpuensna, U. T
Octpoymosa, C. FO. [TonomapeBa «Xumus. YrinyoneHHbIN ypoBeHb. 11 kimace»
(aBtopser O. C. T'abpuensn, C. A. Cnagkos, A. M. banapy). 192 c.

10. KonTpomasabie padotsl k yueouuky O. C. I'abpuensua, U. I'. Octpoymosa, C.
1O. TTonomapea «Xumus. YrinyOneHHsii ypoBenb. 11 kmace» (aBtopsr O. C.
I'a6puensn, C. A. CnagkoB, A. M. banapy). 80 c.

11. Xumudaeckuii sxkcnepuMeHT B 1ikosie. 11 kmacc (aBropel O. C. I'abpuensn, JI.

I1. Batnuna). 208 c.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://fcior.edu.ru/

http://mriya-urok.com/categories/himiya/
https://multiurok.ru/goto.php?http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

https://multiurok.ru/goto.php?url=http://maratakm.narod.ru/
https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/goto.php?url=http://school-

sector.relarn.ru/nsm/chemistry/Rus/chemy.html






