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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma mo XMMHH Ha ypOBHE CpeqHero oOmiero obpa3zoBaHusi pa3padoTaHa HA OCHOBE
@enepanbHoro 3axkona ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUN K pe3yabTaTaM OCBOCHHsS (elaepanbHOil 00pa3oBaTENLHOW MPOTPaMMBI CPEIHEro OOMIero
obpazoBanuss(POIl COO), mnpencraBneHHbix B DeaepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npemnoaBanus yqyeOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHbBIX
opranmzanusix Poccuiickoit ®enepanuu, peaqu3yloluX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, U
OCHOBHBIX I0JIo>keHUN «CTpateruu pa3Butus BocnuTanus B Poccuiickoin @enepanun Ha nepuon ao 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIIyONEHHOTO HM3YYEHHUS 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHOro ooOpaszoBanus ywamuxcsi 10-11 kiaccoB. M3ydyeHue mnpenmera, pealn3yeMoe€ B YCIOBHAX
T pepeHInpOBaHHOIO, MPO(PUILHOTO O0O0y4eHMs, MNpU3BaHO oOecneynTh 00I111e00pa30BaTEIbHYIO |
OOMIEKYJIBTYPHYIO TIOJATOTOBKY BBIIYCKHHUKOB IIKOJIBI, HEOOXOAWMYIO Uil aJanTaldd HX K OBICTPO
MEHSIOIAMCSl YCTIOBHSIM JKM3HHM B COIIMYME, a TaKKe ISl MPOJOJDKEHHS OOY4YeHHUS B OpPTraHW3allHsIxX
po(heccHOHATFHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM W3 IPUOPUTETHBIX TUCIIUILIHH.

B mporpamme 1mo XuMu#M Ha3HaYeHHE TpeAMeTa «XUMHs MOJyJYaeT MOJPOOHYI0 HHTEPIPETALUIO B
COOTBETCTBUU ¢ ocHoBomojararonumu mosioxenussMu ®I'OC COO o B3auMoOOYCIOBIEHHOCTH IIEJEH,
COJIepKaHUs, Pe3yabTaTOB O0yICHHUs U TPEOOBAHMIA K YPOBHIO MIOATOTOBKH BBITYCKHUKOB. CBUIETEIIECTBOM
TOMY SIBIISTEFOTCSI CIISIYIOIIIME BBITTOJTHSAEMBIE IIPOTPAMMO 110 XUMHUH (DYHKIIHH:

¢ 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, KOTOopas  IpeayCMaTpUBAeT  ONpEJAEICHUE:  MPUHIMIIOB
CTPYKTYPUPOBaHUS U IMOCIEA0BATEIbHOCTH M3Yy4eHHs y4eOHOro marepuaia, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJIOB K (POPMUPOBAHHUIO COJAEPKATEIbHONH OCHOBBI
KOHTpPOJII M OLEHKM 00pa30BaTeNbHbIX MJOCTWXKEHHH OOy4aroluxcsd B paMKax HTOrOBOM
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 paclpeielleHue U CTPYKTYpUpOBaHHUE €ro 1o Kiaccam,
OCHOBHBIM COJI€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypca;

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

e [pe/ylaraeT NPUMEPHYIO MOCIEI0BATEIBHOCTh U3yUeHHsI y4eOHOro Marepuana ¢ y4éToM JIOTMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€il;

e aéT METOAMYECKYI MHTEpIIpeTaluio Lejded U 3ajad U3ydeHus HOpeaMera Ha YriyOnéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpelHero oOIero ooOpa3oBaHus,
CoJiepKaTeNbHON  XapakTEepUCTHKH  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOCHHMsS  OCHOBHOM
00pa3oBaTeNIbHON MPOrpaMMbl CpeIHEro oO0IIero oopa3oBaHusl (JIMYHOCTHBIX, METApeIMETHBIX,
NPEeIMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHAOB YueOHO-IIO3HABATENBHBIX JEHCTBUI
o0yyJaromerocsi o OCBOCHUIO COJICPKAHUA IpeaMeTa.

Ilo BceM Ha3BaHHBIM MO3MLIMAM B IpOrpaMMe IO XUMHU MPEAYCMOTpEHa IMPEeMCTBEHHOCTb C
oOyyeHHEeM XHMMHUU Ha YPOBHE OCHOBHOTO o0O0mero o0pa3oBaHMs. 3a MpeneiaMud yCTaHOBJIEHHOM
IpOrpaMMoi Mo XUMHUM 00s13aTeNIbHOW (MHBapUAHTHOM) COCTaBIIAIOIIEH CoJepXaHHUs Y4eOHOTo NpeaMera
«XuMus» ocTa€rcs BO3MOXHOCTH BBIOOpAa €ro BapHMAaTHBHOM COCTaBIIAIOLICH, KOTOpas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBHHM C HANIPABICHUEM KOHKPETHOTO POQHIIs 00ydeHusl.

B cootBercTtBUM ¢ koHuentyanbHeiMU mnojoxeHusMu OI'OC COO o Ha3HAUY€HUH NPEIMETOB
6a30Boro M yriayoi€HHOro ypoBHEH B cucteMe auddepeHIupoBaHHOrO 00y4eHHs Ha YPOBHE CpPEIHEro



obmero oOpa3oBaHUSI XHMHS Ha YpPOBHE VYrayOJIEHHOTO W3YYCHUS HAmNpaBlieH Ha pealn3aluio
MIPEEMCTBEHHOCTH C TMOCJIEAYIONIMM 3TaroM MOJIyYeHHs XHUMUYECKOTO 00pa3oBaHUS B paMKaxX H3yYCHHS
CHEIMAILHBIX eCTECTBEHHO-HAYYHBIX M XHMUYECKUX ITUCIHIUIMH B BY3aX M OPraHHU3AIMSIX CPETHETO
npodeccuoHanpHOrOo 00Opa3oBaHus. B 3Toil CBs3M wu3ydyeHue mnpeaMera «XUMUS» OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pAaCHIMpeHWE W YIIIyOJIeHHE TEOPETHUYECKOW M TPAKTHYECKOW TMOATOTOBKU
oOyJaromuxcs, BBIOpABIIMX ONpeneNEéHHbIA mnpoduias oO0ydeHHs, B TOM UHCIE C MEPCIEeKTUBOM
MOCIIEAYIOMIETO TOIYYEHHS] XUMHYECKOTO 00pa30BaHus B OpraHu3anusax mpodeccuoHanrbHOro 00pa3oBaHusl.
Hapsiny ¢ atum, B cBere TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOEHUs (penepanbHO
o0Opa3oBaTeNbHOW MPOTpaMMBI  CpelHEro oOmero oOpa3oBaHUS H3y4YeHHE TpeaMeTa «XUMUs»
OPUEHTUPOBAHO TAK)KE€ HA pEHICHWE 3a/ad BOCIUTAHHMA W COIMAIBHOTO pPa3BUTHs OOyJaromuxcs, Ha
(dbopmMupoBaHre y HUX OOIIEWHTEIUICKTYaJIbHBIX YMEHUH, YMEHHH palMOHAIHM3AIMK Y4eOHOTO Tpylna H
00001IEHHBIX CIOCOOOB ACSITEIHHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAAPEIMETHBIN XapaKTep.

CocTaBnsiomuMu TpeaMeTa «XUMUs» Ha YPOBHE YriyONEHHOTO M3YYEHUS SIBISIFOTCS YTIyONnEHHBIE
Kypcol — «Opranndeckas xumusi» U «OO0mas u Heopranndeckas xumusi». [Ipu onpeneneHnn moaxoa0B 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 cojnepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u HeOpraHuuecKas XUMUSD)
COCTaBJISIET COBOKYITHOCTh TPEJAMETHBIX 3HAHWW W YMEHHWH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4EHUS
npeaMera. JTa CHUCTeMa 3HAHWK TOJyYaeT ONpeAeiI€HHOE TEOPETHYECKOE MOTIOTHEHHE, IO03BOJIIONIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJBIINK 00bEM (pakTonOrMUeckoro Marepuana. Tak, Ha yriayOn€HHOM
YpOBHE H3YyYeHHS TpeaMeTa oOecrieueHa BO3MOXKHOCTh 3HAYUTEIHHOTO YBEIWYCHUsS O00BEMA 3HAHWH O
XAMHUYECKHX JJEMEHTaX ¢ CBOWCTBaX WX COCIUHEHWH Ha OCHOBE pACHIMPEHHUS U YIIIYOJICHHS
MIPEJICTAaBICHUM O CTPOEHUM BEIIEeCTBA, XUMUYECKON CBSI3M W 3aKOHOMEPHOCTSIX MPOTEKAaHUS PEaKIIMii,
paccMaTpuBaeMbIX C TOUKU 3PEHMS] XUMUYECKON KHHETUKU M TePMOAMHAMUKH. M3yueHue nepuoauaeckoro
3akoHa u Ilepuoanueckoil cucTeMbl XMMHYECKHUX OJEMEHTOB 0Oa3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX TMPEJCTABICHUAX O CTPOSCHUU aToMa. XUMHUECKas CBS3b OOBICHIETCS C TOYKH
3peHusl PHEPreTUYECKHMX H3MEHEHUN npu e€ oO0pa3oBaHMM M pa3pylICHUU, a TaKkKe C TOYKU 3PEHHUSA
MeXaHU3MOB e€ oOpa3oBaHusl. V3ydeHne TUIIOB peakiuil JOMoIHIeTCs POPMUPOBAHUEM IPEACTABICHUN 00
AIIEKTPOXUMHUYECKUX IMPOIIeccax U AJIEKTPOJIM3E paciylaBOB U pacTBOPOB BeliecTB. B kypce opranuueckoit
XUMHHM TIPH PACCMOTPEHUM PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHUN YJensercs o0co0oe BHHMaHHE
BOIpocaM 00 3MEKTPOHHBIX AP deKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaklui.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COoJepkKaHhe KypCOB XUMUU YrIIyOJIEHHOTO YPOBHS U3yUCHHS AJIs
KJIACCOB OMPEEIEHHOrO Mpoduiis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep AOIMOJIHEHUN K oO0Ien
CUCTEeME MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIHUSHHE CMEXKHBbIE MpeaMeThl. Tak, Hampumep, B COACPKaAHUH
npeaMera i KJIACCOB XMMHKO-(PHU3U4eckoro mnpoduis 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 M TEOPUM B XUMHM U B (PU3UKE: 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 XUMHKO-OMOJIOTHYECKOTO Mpodums 6ombiiuit
yIenbHbIA Bec OyleT UMETh OpraHuueckas XUMHs. B SToM ciydae mpenocTaBisieTCsi BOZMOXXHOCTH ISt
6osiee OOCTOSATENIBHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3alMy KIETKH Kak OMOJIOTHYECKOM CHUCTEMBI, B
COCTaB KOTOpPOH BXOJAT, K MpPUMEpPY, TaKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JUMHJbI, OCNKH, YrJIeBOJIBI,
HYKJIGMHOBBIE KHCIOTHI U Japyrue. [Ipu 3ToM 3HaHHS O COCTaBe M CBOMCTBAaX MPEACTaBUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOM Il M3Yy4YEHMs CYIIHOCTH MpOIleccoB (OTOCHHTE3A,
JIBIXaHUSI, TUIIEBAPCHHUSL.

B mnnane ¢opmMHpoBaHHS OCHOB HAay4yHOTO MHMPOBO33PEHHs, OCBOCHHUS OOIICHAyYHBIX METOO0B
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 CpefHero obmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1a4eii IEPBOCTENIEHHONW 3HAYMMOCTH
ABIIsICTCS (POPMHUPOBAHNE OCHOB HAYKM XMMHHU KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOM
JESITEIbHOCTH YEJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyabTyphl. Pemienue atoil 3amaum Ha
yrIyONE€HHOM YpOBHE M3YYEHUS PEAMETa IPEIOJIaraeT peain3alnio TaKuX IeJel, 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 00ECIIEUCHUH YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEIICHUH IMPOOIEM IKOJIOTHICCKOM,
3HepFeTHqCCKOﬁ u HI/IIIIGBOfI 6€3OHaCHOCTI/I, B pa3BI/ITI/II/I MCAUIIMHBI, CO3JaHHHU HOBBIX
MaTepI/IaJ'IOB, HOBBIX HCTOYHHUKOB 3H€pFI/II/I, B 06CCHC‘~IGHI/II/I paHI/IOHaJIBHOFO HpHpOI{OHOJ’IBSOBaHI/Iﬂ,
B (GOpPMHpPOBAHMU MHPOBO33PEHHUS W OOIIEH KYIbTYypbl 4YEJIOBEKa, a TaKXKe HKOJOTHYECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO U IPUPOTHON Cpejie;

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 BC€IIECCTBA HaA pa3HI)IX ypOBHSIX — 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 XUMHUYCCKOT O HpOI/ISBOJICTBa;

dbopmupoBaHHEe y OOYYArONIMXCS OCO3HAHHOTO TIOHMMAaHHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
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;
TPaMOTHOTO pEIICHHs MPoOJIeM, CBA3aHHBIX C XUMHUEH, IPOrHO3UPOBAHMS, aHAIM3a U OICHKU C
MO3MIIMK  JKOJIOTHYECKOW  Oe30MacHOCTH  TOCHEACTBUNA  OBITOBOM W TPOU3BOACTBEHHOM
NESTETPHOCTH YEJIOBEKa, CBS3aHHOW C XHUMHUYECKUM TIPOM3BOJCTBOM, HCIOJb30BAaHUEM |
nepepaboTKOM BEIIECTB;

yIIyOJIeHUe TMPEACTaBICHUN O HAYYHBIX METOJAaX IMO3HAHMS, HEOOXOIUMBIX JUIsI TPUOOPETCHHS
YMEHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB M OOBSCHEHHUS] XHMHYCCKHX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTHICCKOH ACSITEIHPHOCTH U TTOBCEIHEBHOM YKM3HU.

B nutane peanuzanuu nepBooYepeHbIX BOCIIUTATENBHBIX U PA3BUBAIOIMINX (DYHKIUI 1IETIOCTHON CUCTEMBbI
cpenHero oéumiero oOpa3oBaHUs NpU M3YYEHHH TIpeaMmeTa «XUMHsS» Ha YrIyOJIEHHOM YpPOBHE OCOOYIO
aKTyaJIbHOCTb MMPUOOPETAIOT TaKUE LIEIH U 33J]a4H, KaK:

BOCIUTAHUEC YOSKIEHHOCTH B TO3HABAEMOCTH SIBICHHH MPUPOJBI, YBAXKCHHS K IPOIECCY
TBOPYECTBA B O0JIACTH TEOPETUYECKUX W MPHKIATHBIX HCCICIOBAHUN B XUMHH, (HOPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M T[O3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAHHIO HA OCHOBE YCBOEHHsI OOIIEUEIIOBCUCCKUX [ICHHOCTEIH;

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

(dbopMUpOBaHHE YMEHUI M HABBIKOB Pa3yMHOTO MPHUPOIOTIOIB30BAHUS, Pa3BUTHE IKOJIOTHUCCKOU
KYJIBTYPbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOJIE3HOM 3KOJIOTMYECKOM IeATEILHOCTH.

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 HeqeNIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHUM.

[IpenMer u 3HaYeHHE OPraHUYECKONW XHWMHH, NPEJCTABIEHHUE O MHOI000pa3uu OPraHUYECKUX
COCIMHEHU .

DNEKTPOHHOE CTPOEHUE aroma YIJIepoja: OCHOBHOE U BO30YXKIEHHOE COCTOAHUS. BaneHTHbIe
BO3MOXHOCTH aToma yriepojaa. XUMHYecKas CBA3b B OPraHMYECKUX COEAMHEHUAX. Tunbl rMOpUAM3aluu
aTOMHBIX opOuTaneil yriepoga. MexaHusmbl 00pa3oBaHUSI KOBAJEHTHOM CBsI3U (OOMEHHBIH M JIOHOPHO-
aKIEeNTOPHBIN). TUMBI TIepeKphIBaHUS ATOMHBIX OpOUTaNIeH, G- U M-CBs3U. OMHapHAas1, ABOWHAS W TPOMHAS
cBs3b. CriocoObl pa3phiBa CBsI3€l B MOJIEKYyJIaxX OopraHudeckux BemiecT. [loHsTHe 0 cBOOOHOM paaukaie,
HyKJIeo(uie u AeKTpoduie.

Teopus crpoeHust opraHmyeckux coenrHeHnii A.M. byrnepoBa M COBpPEMEHHBIE NMPEICTABICHUS O
CTPYKTYype MOJEKyJd. 3Hau€HUE TEOpUU CTPOEHUS OPraHM4YecKUX COEOUHEHHH. MoseKyspHble U
CTpYKTypHBIE (opMyabl. CTpyKTypHble (GOpMYJbl pa3IWYHBIX BHUJOB: pa3BEPHYyTas, COKpallEHHAs,
ckeneTHasd. M3omepus. Buabl n3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTpOHHbIE 3(PdexThl B
MOJIEKYJIaX OPraHUYeCKUX COSAUHEHUH (MHAYKTUBHBIN U Me30MepHBIi 2PPeKThI).

[IpencraBienne o KiaccUPUKAIMU OpraHndyeckux BemlecTB. [loHATHE O (QyHKIMOHANBHON Trpymre.
I'omonorus. T'omonormyeckue psabl. Cuctemarnyeckas HOMEHKIATypa OPraHMYeCKHX COEIUHEHHM
(IUPAC) u TpuBHaibHBIC HA3BaHUS OTICIBHBIX MTPEICTABUTEIICH.

OcoOeHHOCTH ¥ KJIacCHU(HKAIMS OpraHudeckux peakiuui. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE
peakuy B OPraHUuYECKON XUMHUH.

DKcIepuMEHTAIbHBIE METOJIbl U3YYEHUS BEIIECTB M MX IMPEBpallleHuil: 03HaKOMIJIEHHE ¢ 00pa3laMu
OPraHMYECKUX BELIECTB M MaTepHallaMM Ha UX OCHOBE, ONBITHI IO MPEBPALICHUIO OPraHUYECKUX BELIECTB
Ipy HarpeBaHuM (IUIaBlieHUWE, OOYITIMBaHWE W TOPEHHE), KOHCTPYMPOBAHHME MOJENEH MOJEKy
OpPraHUYECKUX BELIECTB.

YrieBoaopoabl.

Ankansbl. ['oMonoruueckuit psii ainkaHoB, oomas GopMyiia, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE
¥ MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SpS-THOpHIM3allis aTOMHBIX opOMTaleil yriepojia, G-
cBA3b. PU3HUECKHE CBOMCTBA AJIKAHOB.

XMMHUYECKHE CBOMCTBA AQJKaHOB: pEaKIUU 3aMEUICHUs, M30MEpHU3alUU, JACTUIPUPOBAHUSA,
UMKIM3AlMY, TNUPOJIM3a, KPEeKWHra, ropeHus. llpencraBieHue o MexaHU3ME peaklUil pPaJuKalIbHOIO
3aMelIeHUS.

Haxoxnenue B mpupoae. CriocoObl OMydeHUs U IPUMEHEHHUE aJIKaHOB.

Huknoankansl. OOmias ¢popmyna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB ManbIX (LMKJIOMPONAH, HUKIOOYTaH) M OOBIYHBIX (IUKJIONEHTAaH, IIUKIOTEKCaH) IMKIOAIKAHOB.
CrniocoObl nosryyeHHs U NPUMEHEHNE [IUKIIOATKaHOB.

Ankenbl. ['omonoruueckuil psig ankeHoB, oOmas ¢opmyna, HOMEHKJIATypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKeHOB, SP>~-TUOPHUIN3aIUs aTOMHBIX OpOUTasieil yriepoja, G- H m-
cBsi3u. CTpykTypHas M reoMeTpudeckas (ILMC-TpaHC-) u3oMepHs. DHU3MUECKHEe CBOMCTBA AJIKEHOB.
XVUMHYECKHE CBOMCTBA: pEaKUMU IPUCOCAVHEHHMs, 3aMEIEHUS B O-TIOJIO)KEHHE IIpH JBOWHOM CBS3H,
nojuMepu3auu U okucieHus. IIpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMM Ha JBONHYIO CBSI3b.
CrniocoObl nosryyeHHs U NPUMEHEHUE alTKeHOB.

Ankxanguensl. Knaccupukanus ankagueHOB (CONPsDKEHHBIC, HM30JUPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0OeHHOCTH DIEKTPOHHOTO CTPOCHUS U XUMHUYECKHUX CBOWCTB COMPSOKEHHBIX AWEHOB, 1,2- u 1,4-



npucoenuHenne. IlommMepusamms conpspk€HHBIX  TUeHOB. CrnocoObl TMONydeHHs ¢ NPUMEHEHHUE
AJIKaJCHOB.

Ankunabl. ['oMoslornyeckuii psa  ankuHOB, oOmas ¢GopMmyna, HOMEHKIATypa H H30MEpHS.
DJNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AIKMHOB, SP-THOPHIM3AIUs aTOMHBIX OpOHTajei
yriaepoaa. @u3nueckue CBOWCTBA AJIKUMHOB. XHMHUYECKHME CBOWCTBA: PEAKIMM IPUCOEIUHEHMUS,
JUMEpU3allMl M TpUMEpHU3aluH, OKHCIeHUs. KucCIOoTHblE CBOWCTBA AIKWHOB, HMEIOIIMX KOHLEBYIO
TpOiHy10 CcBs3b. KauecTBeHHbIE peaky Ha TPOHHYIO CBsA3b. CrIOCOOBI NOJYyUYEHHS U IPUMEHEHHE aJIKUHOB.

Apomaruyeckne YriaeBoJoponsl (apeHsl). ['omonormueckwii psing  apeHoB, oOmas ¢Gopmyna,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl OeH301a. Pusznyeckue
CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OCH30Ja U €r0 TOMOJIOTOB: PEaKIMH 3aMEIIeHHsI B OEH30JIbHOM
KOJbIIE M YIJIEBOJOPOJAHOM pajauKaje, peakUud IPUCOEIMHEHUS, OKHCIEHUE TOMOJIOroB OeH3o0Ia.
[IpencraBinenre 00 OpPUEHTHPYIOIIEM JEHCTBUU 3aMecTuTesiel B OEH30JbHOM KOJIbIIE Ha MpUMEpe
QIKWIbHBIX PAJUKaJIOB, KapOOKCHJIbHOM, T'MAPOKCHIBHOM, aMUHO- U HUTPOTPYIIBI, aTOMOB TaJIOI€HOB.
OcoOeHHOCTH XUMHYECKMX CBOMCTB cTupona. [lomumepusanus crupona. CrnocoObl MOIy4eHHS U
MIPUMEHEHHE apOMaTUUYECKHUX YIIJIEBOJOPOJIOB.

[Ipupoansiii ra3. IlomyrHeie HedTsHble Ta3el. HepTh n e€ mpoucxoxzaenue. KameHHbI yroias u
MPOJIYKThl ero mnepepadoTku. CnocoObl nepepabOoTKM HedTU: NEeperoHkKa, KPEeKUHr (TepMUYECKH,
KaTaJuTHueckuit), pudopMuHr, nuponus. IIpoaykrel mnepepaboTku HedTH, HX TNpPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBs3b MEXKIY Pa3IMYHBIMU KJIaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJlOTeHIPOU3BOIHBIX YIIEBOJAOPOJOB. Peakiuu 3amellleHus rajioreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIITY, [IMAHOTPYIIY, aMUHOrpyny. JlelicTBUe Ha raJloreHIporu3BOIHbIE BOJHOTO
U CIIUPTOBOTO pacTBOpa INENo4Yd. B3aumMonelcTBue TUTrajloTeHaIKaHOB ¢ MarHueM M IMHKOM. [loHstne o
METAJUIOOPTaHUYECKUX COEIUHEHUsAX. VIcrosib30BaHME TaloreHIpPOU3BOIHBIX YIVIEBOJAOPOAOB B OBITY,
TEXHHUKE U IIPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

OKCIEepUMEHTANIbHBIE METOJbl W3YyYCHMsI BEIIECTB M MX HPEBpALlCHUH: H3yd4eHUE (U3NYECKUX
CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTB), KaUE€CTBEHHBIX PEAKLUI YIIeBOJOPOJOB Pa3IMUHBIX KJIACCOB
(obecuBeurBaHne OPOMHON WJIM MOJHOM BOJIbI, paCTBOPA NIEpMaHIraHaTa Kajlusl, B3aUMOJICHICTBHE alleTHIIeHA
C aMMHUauHbBIM pacTBOpoM okcuja cepebpa(l)), xauecTBeHHOe OOHapyXeHHE Yriepoja M BOJOpoJa B
OpPraHMYECKUX BEUIECTBAX, IOJIYYECHUE dTUICHA M U3YYEHHE €TI0 CBOMCTB, O3HAKOMIICHUE C KOJUICKLUSAMU
«Heptp» m «¥Yroab», ¢ obOpa3uamu IiactMacc, KaydyKOB W PE3HHBI, MOJECIUPOBAHHE MOJIEKYI
YTI€BOAOPOJOB U TFAJIOTEHIIPOU3BOJHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xamme opranndecKue COeIHHEHHUS.

IIpenensHble onHOaTOMHblE cnuUpThl. CTpoeHHE MoJieKynl (Ha IMpUMepe METaHoJa M 3TaHoJa).
I'omonoruueckuit psia, obmas Qopmyina, u3oMmepHs, HOMEHKIaTypa W kiaccupukanus. Pusnueckue
CBOMCTBA IIPEIENbHBIX OJHOATOMHBIX CIUPTOB. BoONOpoAHBIE CBS3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHYECKUE CBOMCTBA: PpEAaKUMHM 3aMEUICHMsA, JAETUApaTalid, OKHUCIICHUS, B3aUMOJEHCTBUE C
OpraHMYECKMMH W HEOPraHMYeCKMMH KuciaoTamu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIUPTHI.
JlelicTBUE 3TaHOJIA M METAHOJIa Ha OpraHu3M uesnoBeka. CrnocoObl MoJIydeHHs: U IPUMEHEHUE OJJHOATOMHBIX
CIIUPTOB.

ITpocTsie 3¢upbl, HOMEeHKIaTypa 1 n3omepus. OcoOeHHOCTH (PU3NYECKUX U XMMUYECKUX CBONCTB.

MHoOroaToMHbI€ CHOUPTHI — STWICHIVIMKONb W IIIALEPUH. PU3NYECKHME UM XUMHUYECKHE CBOMICTBA:
peakuuu 3aMelleHus], B3aUMOJCHCTBHE C OPraHUYECKUMU U HEOPraHMYECKMMM KUCJIOTaMH, Ka4eCTBEHHAs
peakuus Ha MHOTOaToMHbIe cupThl. [IpencraBieHne o MexaHU3Me peakluil HyKIeo(QUIbHOTO 3aMeIleHusl.
JleiicTBue Ha opranusM desnoBeka. CriocoObl MOMyYeHUs U MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@enosi. CTpoeHHE MOJIEKYNIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYNNBI M OCH30JBHOTO sIpa.
dusnueckue cBoiictBa (enosna. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBbIE peakuuu Ha
¢enon. TokcuyHocth (enona. CrnocoObl mosiydyeHHs M MpuMeHeHHe (enona. PeHonpopmabaeruHas
cMoJIa.



KapOoHunbpHBIE COCIMHEHHS — albJeTHbl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHWIBHOU
rpynnsl. ['oMosoTHYecKue Pl ajabAErHI0B M KETOHOB, 0o0mas ¢Gopmyna, U30Mepus U HOMEHKIATYpa.
@U3NYECKUE CBOMCTBA aJbJIETUI0B M KETOHOB. XMUMHUYECKUE CBOMCTBA AJIBJACTH/IOB U KETOHOB: PEAKLIHUH
npucoenuHeHns. OKUCIIEHUE ajIbJIerH/I0B, KAYeCTBEHHBIC PEAKIUU Ha ajbaerubl. CriocoObl MOMydeHUs U
IIPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS MOJICKYN KapOOHOBBIX
kucinoT. M3oMepuss u HoMeHKIaTypa. Pu3nyeckue CBOMCTBAa OJAHOOCHOBHBIX IpPENEIbHBIX KapOOHOBBIX
KHACIOT. BomopoaHbie CBA3M MEXIy MOJIEKyJaMH KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIC
CBOMCTBa, peakuus STepuuKalmy, peakuuud C Y4YacTUEM YIJIEBOAOPOJIHOro paaukaiza. OcoOeHHOCTH
CBOMCTB MYypaBbUHOM KHUCIOTHI. lIOHSATHE O NPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIJIOKHBIX 3(upax.
Muoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACTHHBIX U aPOMATHIECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHCIOT, THJIPOKCUKapOOHOBBIX KHUCIOT. [IpencraButenu BbICIIMX KapOOHOBBIX
KHUCJIOT: CTE€apUHOBas, NAJIbMHUTUHOBAs, OJIEUHOBAs, JUHONE8As, JuUHONIeHo6asi KUCIOThL. (CrocoObl
MOJIy4Y€HUS U IpPUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upbl. ['omonornyeckuil psa, obmas popmysna, n3oMepust 1 HomMeHknarypa. dusnueckue
Y XMMUYECKNE CBOMCTBA: THJPOJIN3 B KUCIIOW U IIEIOYHOU Cpeae.

XKupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOWCTBA >KMPOB: THAPOJU3 B KUCION M IIETOYHOU
cpene. OcoOEHHOCTH CBOWCTB >KUPOB, COJEPKAIIMX OCTAaTKH HEMpPENEeNbHBIX JKUPHBIX KHUCIOT. JKuphl B
MIpHUPOJIE.

MBpBUT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHUE.

Obmas xapakrepuctuka yrieBojoB. Knaccudukauus yrieBogoB (MOHO-, JU- U TOJHCAXapUIbl).
MoHocaxapuapl: TIIOKO3a, (QpyKTO3a, ramgakro3a, pubosa, ae3okcupubosza. duznueckue CBOICTBa H
HaxoJeHue B nmpupoje. PorocunTe3. XMMHUYECKHE CBOMCTBA IUIOKO3bI: PEAKIMH C y4aCTUEM CIIUPTOBBIX U
JIBJIETUAHON TPy, CIUPTOBOE M MOJIOUHOKHCIOE OpoxkeHue. [IpuMeHeHMe TIiroKo3bl, €€ 3HaueHHE B
AKHU3HEIEATEIbHOCTH opraHu3mMa. Jlucaxapuisl: caxapo3a, MajabTo3a M JIakTo3a. BoccraHaBiuBaromue H
HEBOCCTaHaBIMBAIOIIME aucaxapuiabl. ['uaponus nucaxapuaoB. HaxoxaeHue B NmpHupojie M MPUMEHEHHE.
ITonucaxapuapl: Kpaxmai, TIMKOTeH M Lemnono3a. CTpoeHne MakpoMOJEKyll KpaxMmana, INIMKOTeHa U
LEJUTI0J103bl. DU3UYECKHE CBOMCTBA KpaxMalla U LEUTIOI03bl. XUMHYECKHUE CBOMCTBA Kpaxmasa: THIPOJIN3,
KayeCTBEHHasl peaklus C HOoJOM. XMMHUYECKME CBOMCTBA LEIUIOJIO3BL: THUIPOJU3, IMOJIydeHHe 3(upoB
1eJIr0I103bl. IToHATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN IIENK).

DKCIEepUMEHTAIbHbIE METOJIbl U3yUYEHUs BEIIECTB M UX IPEBPALCHUN: pacCTBOPUMOCTH PA3JIUYHBIX
CIIMPTOB B BOJIE, B3aUMOJEWCTBUE 3TaHOJA C HATPUEM, OKMCJIEHHE 3THJIOBOIO CHHUpPTa B ajbJeruj] Ha
packan€éHHOM MEIHOW IPOBOJIOKE, OKUCIEHHE H3TUIOBOTO CIHPTAa JUXpPOMATOM Kayus (BO3MOXKHO
UCIOJb30BAHUE  BHUIEOMATEPUAIOB), KAYECTBEHHBbIE pEAKUUMU Ha aIbJeruabl (¢  THIPOKCHIOM
muammuHcepeopa(l) u ruapoxcuaom meau(ll)), peakums rounepuna ¢ ruapokcuaom meau(Il), xumudyeckue
CBOICTBA pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJAEHCTBUE pPAacTBOpa IIIOKO3bI ¢ rujapokcuaom menu(Il),
B3aMMO/IEHCTBHE KpaxMalla ¢ H0JIOM, pelIeHUe 3KCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «CrupThl U (GeHObI,
«Kap6oHoBble KHCIO0ThI. Cl10KHBIE PUPBD».

A3oTcoaepKalue OpraHnyecKue coeJMHeHHusl.

AMHMHBI — OpraHu4eckue Hpou3BOJHbIe amMmHaka. Knaccudukanus aMuHOB: amudarnyeckue Hu
apoMaTH4ecKHe; MepBUYHbIe, BTOPUUHbIE U TpeTHuuHble. CTpoeHHe MoJIeKys, olmas Gopmyia, U30Mepus,
HOMEHKJIaTypa W (u3nyeckue cBOICTBa. XUMHMYECKOE CBOMCTBa anu(aTHUYECKUX aMUHOB: OCHOBHBIE
CBOMCTBA, AQIKWIMPOBAHUE, B3aUMOJCHCTBHE IIEPBUYHBIX AMMHOB C a30TUCTOM Kuciaorod. Comm
AJIKUJIAMMOHMSL.

AHMIUH — TpeJCTaBUTENIb aMUHOB apoMartudeckoro psaga. CtpoeHue aHuiaMHA. B3anMHoe BiusHHUE
IPYII aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH XMMHUYECKUX CBOMCTB aHMIMHA. KauecTBeHHbIE peakiniu
Ha aHuiauH. CrocoObl MoyyuyeHHs M TNpUMeHeHue anudarudeckux amuHOB. [lonmydeHue aHMIMHA W3
HUTpoOEH3011a.



Amunoxucnotsel. Homenknarypa u uzomepusi. OTaenbHbIe IPEICTABUTENN O-aMUHOKUCIIOT: IJIMLIKH,
anaHnH. Pu3nveckue CBOWCTBA AMHHOKUCIOT. XMUMHUYECKHE CBONCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX
OpPraHUYeCcKUX COCIUHEHHUH, PeaKlusl MOJMKOHACHCAIlMK, 00pa3oBaHue MENTHIHON CBs3U. buonornuyeckoe
3HaueHUE aMMHOKUCIOT. CHHTE3 U THAPOJIN3 MENTUIOB.

benku kak npuponHble mnosuMepsl. llepBuuHas, BTOpUYHAas W TpPETUYHAsl CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYPALINS, KAUECTBEHHbIEC PEAKIIMM Ha OEIIKH.

DKclepUMEHTANIbHBIE METO/bl M3YYEHHS BELIECTB U UX MPEBpAILEHUI: pacTBOpeHUE OEIKOB B BOJIE,
JeHaTypaius OeJKOB IpU HarpeBaHUU, LIBETHbIE pEaKUUU Ha OEJKHU, pEeLUICHUE SKCIIEPUMEHTAIBHBIX 33134
10 TeMaM «A30TcoepKalllie OpraHuyecKue CoeqMHEHHs» U «Pacro3HaBaHue OPraHUYECKUX COEIUHEHUI.

Bbicokomosieky IsipHbIe COeIUHEHM.

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3B€HO, CTENEHb MOJIMMEpHU3alH, CpedHsisi MoJyeKynspHas Macca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3alisl U MOJTUKOH IEHCAIHS.

[lonumepHsle MmaTepuansl. [lmacTmaccesl  (MONMATHIIEH, MOJIMIPOINWIEH, MOJUBUHUIXJIOPH],
MOJIUCTUPON, TMOJIMMETUIMETAKPUIAT, MOJMKAapOOHAThl, MOJMATUIEHTepedTanar). YTuiuzauus U
nepepadboTKa IIacTUKa.

DnacToMepsl: HaTypajbHbIH KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJAMEHOBBIN, XJIOPOIPEHOBBIMH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HatypanbHble (XJIOINOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KapOH | JIABCaH).

[Tonumepsl crnenuanbHOrO Ha3HaueHus (Te(IOH, KeBiap, AJIEKTPONPOBOJALINE TOJUMEPHI,
OuopasiaraeMble MMOJIUMEPHI).

DKCIepUMEHTAIbHBIE METO/Ibl U3yYEHHS BEUIECTB U UX MPEBpAIlCHUN: 03HAKOMJICHHE C 00pa3lamMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB, pEUICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad I10
teMe «Pacro3HaBaHue miacTMace U BOJOKOHY.

Pacuérhpie 3amaun.

Haxoxaenrue MosekynspHoil popMysIbl OPraHUYECKOTO COSAUHEHHUSI [0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB, HAXOXJECHHWE MOJIEKYISPHON (DOpPMyINIbI OpPraHMYECKOro COEAMHEHUs IO Macce
(0O0BEMY) TIPOJYKTOB CrOpaHHs, IO KOJHWYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB pPEaKIMH W/UIU
HCXOJHBIX BEUIECTB, YCTAHOBJIICHHE CTPYKTYpHOH (OpMyINbI OPraHMYECKOro BEIIECTBA HA OCHOBE €ro
XMUMHUYECKHUX CBOMCTB WJIM CIIOCOOOB MOJYYEHHS, OMIpEIeNIeHuE JOJHM BbIXOJAa IMPOJIYKTa PEaKluu OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MexnpeaMETHBIX CBsI3eM Mpu  U3yuyeHUW opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk W MOHSATHM,
MPUHATHIX B OTAETBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHS: SIBJICHUE, HAYYHBIN (DakT, TUMOTE3a, TEOPUs, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(uKalus, HaOltoIeHUuE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIb, MOJICIIUPOBAHHUE.

®duzuka: maTtepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa, IHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJ0, 00bEM, arperaTHoOe COCTOSIHHE BellecTBa, (U3NYECKUE BEIMUYMHBI, €AUHUIBI U3MEPEHUS,
CKOPOCTb, DJHEPIrHUs, Macca.

buosorus:  kjeTrka, OpraHusM, OJKOCUCTeMa, Ouocdepa, MeTabONMU3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIN U reTepoTpOoHBIN TUIl TUTAHU, OpokeHHe, (POTOCUHTES, AbIXaHHUEe, OEKH, YIIIEBOIbI, XKHUPHI,
HYKJIEMHOBBIE KMCIIOTHI, ()EPMEHTBI.

I'eorpadusi: mose3xnbie UCKOMAeMble, TOILIUBO.

TexHosI0THsI: MUIIEBBIE MPOAYKTHI, OCHOBBI PALIMOHAILHOTO IMUTAHUS, MOIOIINE CPEACTBA, MATEPHUATIBI
13 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWHN HA YIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-IESATEIHLHOCTHBIM MOJXO0JOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUS TMpeaMera «XUMHUS» HAa YPOBHE CpEIHEro OOIIero oOpa30BaHHsS BBIJIEICHBI CIICIYIONTUE
COCTABJISIIOIIME: OCO3HAHHWE OOYYAIOUIMMUCS POCCUMCKON TPaXKTAHCKOW HJIEHTUYHOCTHU, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH M CaMOOIIPEACICHUI0; HAIMYUE MOTUBALIMK K 0OOY4YE€HUIO; TOTOBHOCTD
U CIOCOOHOCTHh OO0YYarolIuXcsi PYKOBOJICTBOBATHCS NMPHUHSATHIMH B OOIIECTBE MPaBWIAMU M HOpPMaMu
MOBEJICHUS, HAJTMYUE TPABOCO3HAHUS, IKOJIOTHUYECKON KyIbTYpbI; CIOCOOHOCTh CTAaBUTh IIEJIU U CTPOUTH
KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS TNpenMeTa «XUMHUS» OTpaXaroT C(HOPMUPOBAHHOCTH OIBITA
MIO3HABATEIbHON U MPAKTHUUECKOHN JIEATEIHHOCTH 00ydaroluXcsl B IPOLECCe peann3alnnn o0pa3oBareiabHON
NEeSITEHHOCTH.

JIMYHOCTHBIE pE3YNbTaThl OCBOCHUS TpenMeTa «XUMHUS OTpaXaroT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEIbHON U MPAKTHYECKOH JIEATEIHHOCTH 00yJarolUXCcsl B MPOLECCe pean3alui o0pa3oBaTeabHOM
NESITETFHOCTH, B TOM YHUCJI€ B YaCTHU:

1) rpaxxIaHCKOro BOCIMTAHUA:

OCO3HAHUsI 00YJAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB M 0OS3aHHOCTEH, YBOKCHUS K 3aKOHY U
MPaBOMOPSIIIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMAaX U MPaBUIaX MEXIMIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM AEATEIBHOCTU MPH CO3/JaHUU yYEOHBIX NMPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMATh M NPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY WU apryMEHThl JAPYruxX Mpu
aHaJIM3€e pa3INYHbIX BUJOB YUeOHOM 1A TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOW XUMUU;

YBaXEHHUsI K MPOLECCY TBOpYECTBA B OOJACTU TEOPUU M MPAKTUYECKOTO MPHUIIOKEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JAaHHbIE HAYKH €CThb pe3yJIbTaT JUIMTENbHBIX HAONIONEHUN, KPOMOTIUBBIX
JKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

UMHTEpeca U IO3HABATEJIbHBIX MOTHBOB B MOJYYEHUM U MOCIEAYIOUIEM aHaiu3e HHPOpManuu o
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIGHUBAaTh CUTYyalldd, CBSA3aHHbIE C XUMUYECKUMHU SIBICHUSIMU, U MPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTHU OLICHUBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBApHILEH ¢ MO3ULUKA HPAaBCTBEHHBIX U
MPAaBOBBIX HOPM U C Y4ETOM OCO3HAHMS MOCIEACTBUI OCTYIIKOB;

4) popMupOBaHNSA KYJIBTYPHI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3I0pOBOro M Oe30macHOro odpas3a *KU3HH, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHns mpaBui 0€30MacHOro OOpalleHHs C BelIeCTBaMH B OBITY, MOBCETHEBHOW JXU3HU, B
TPYIOBOM JEATENBHOCTH;

MOHUMAaHMS I[IEHHOCTH MPAaBUJ HHIMBUIYaTbHOTO M KOJUIGKTHBHOTO OE€30MacHOTO MOBEACHUS B
CUTYALMSIX, YTPOXKAIOLUIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEICTBUNA M HENPUSITUS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUSI alKOTrOJs, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:



KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATENILCKON JESATEIbHOCTH, OOILIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYIUX BUJIAX JESTEIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE€ y4acCTHE B PELIEHUU NPAKTUYECKUX 3aJay COLIMAJIBLHOM HANpaBICHHOCTH (B
paMKax CBOETO KJjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO Ipodeccuii pa3auyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUSI K TPy, JIOASIM TPYyJia U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIUBUAYalIbHOW TpaeKTOpuu oOpa3oBaHus, Oynylien
npodeccun W peanu3alid COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6) 3x0/10rMuecKoro BOCIMTAHUA:

9KOJIOTMYECKHU 11€JIECO00Pa3HOT0 OTHOUIEHMSI K MPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HHU Ha
3emire;

MMOHUMAaHMs IJ100abHOTO XapaKTepa IKOJIOTMUECKUX MPOOJIeM, BIUSIHUSA HIKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MTPUPOJTHON M COLIMAIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJB30BAHUS JOCTM)KEHHH XMMHM JUIsL pPELIEHHs BOIPOCOB
paIOHAIBLHOTO MPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HEINpUATUS JEHCTBHUM, NPUHOCAIIMX BpPEI OKPYKAKOIIEH NPUPOJHOU Cpene, yMEHMs
MIPOTHO3UPOBATh HEOJIArONPUATHBIE HSKOJIOTMUYECKHE TMOCIEACTBUS MpPEeANpPUHUMAEMbIX JEUCTBUH U
MpeoTBpallaTh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTUYECKOTO MBIIIIEHUS, 3KOJOTHYECKONH KYIbTYphI, OMbITa JEATEIbHOCTH
9KOJIOTMYECKON HAINPaBJIC€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHHKaTUBHON
U COLIMATILHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMOoGhoOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd U OOIIECTBEHHOM
MIPAKTHUKU;

MOHUMAaHUs crieu(UKY XUMHUU KaK HayKH, OCO3HaHUS €€ posii B (JOPMUPOBAHUU PALMOHAIBHOTO
HAayYHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO MpEACTaBICHHUS 00 OKPYKalolleM MHpEe KaKk O €IWHCTBE
MPUPOABI U YEJOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpoOsieM COXpaHeHUs
MIPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAUYMMOCTH XHUMHHM JUISI COBPEMEHHOW UMBUJIM3AIUMU: B e
I'yMaHUCTHYECKOW HAIPaBICHHOCTH U BAXKHOM pOJIM B CO3[aHMM HOBOM 0a3bl MaTepHalbHOM KYNbTYpHI, B
pelieHny TI00aIbHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHUSL UYEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUUECKOH,
MUIIEBOM M 9KOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI, OOECIICUEHUU YCIOBUN YCHENIHOTO
TpyJa U SKOJOTHYeCKH KOM(DOPTHOH KM3HH KaXKIOTO YieHa 00IecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: MOHMMAHHS CYIIHOCTH METOJIOB IO3HAHMS, WCIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCHOJB30BaTh MOJy4aeMble 3HAHHS JUId aHAIU3a U OObSICHEHUs
SBJIICHUN OKPY)KAIOIIEr0 MHpa U MPOUCXOASIIMX B HEM H3MEHEHHH, yMEeHHs JeiaTb OOOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOUIMXCSA JAHHBIX C IENbI0 MOMYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XWMHUYECKHWE 3HAHUSA JUId pEeLIeHus MpobieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATEIBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENpPEpPhIBHOMY OOpa30BaHHMIO U CaMOOOpPa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XUMHHU B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTIMH;

HHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMUHbIX chepax NpodhecCHoHATBLHON eI TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaqMeTHbIe pe3ylbTaThl OCBOCHHUS IMPOrpaMMbl MO XHMHUU Ha YPOBHE CPEJHEro OOIIero
00pa3oBaHUs BKIIOYAOT:

3HAYUMBIC JJIS q)OpMI/IpOBaHI/ISI MHPOBO33pPCHUA 06y11a}01u1/1xcs1 MCKIUCHUIIIIMHAPHBIC
(MexTpeIMETHbIE) OOIEHAyYHbIE IOHATHUS, OTPAXKAIOLIME LEJOCTHOCTh HAYYHOM KAapTUHBI MHpa U
CHCHI/I(bI/IKy MCTOAOB IO3HAHHA, HUCIOJIb3YEMbIX B CCTCCTBCHHBIX HAYyKaX (MaTepI/IH, BCUICCTBO, DHEPTUA,
SIBIICHHE, MPOLIECC, CHUCTEMa, HAay4dHbIH (AKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE, HAOIIOICHHE, I3MEPEHHUE, IKCIICPUMEHT U JAPYTHUE);

YHUBEpCaJbHblE y4YeOHblEe JIeHCTBUS (IIO3HABaTElbHbIE, KOMMYHHKATHUBHBIE, pETYISTHUBHBIE),
obecnieunBaromue  (GopMupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH W  COLNMAIBHOW KOMIICTCHITUH
oOyJaronuxcs;

CIIOCOOHOCTh O0YYAIOLIMXCS UCIIOJIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYCCKUC
3HAaHUA 1 YHUBCPCAJIbHLBIC y‘I€6HI>Ie I[eﬁCTBHfI B IO3HABATEIbHON U COHI/IaJ'II)HOI\/'I ITPAKTHKE.

MeranpenmeTHbIe pe3yNbTaThI OTpaKkaroT OBJIAJICHHE YHUBEPCAIIbHBIMU y4eOHBIMU
IMO3HAaBATCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMU HeﬁCTBHHMH.

IMo3naBaTebHbIE YHHBEpPCAJbHbIE Y4eOHbIE e CTBUS

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENHHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENeNATh IENN JeATEeILHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JTOCTHXKCHHS, COOTHOCHUTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHMKM MPUEMBI JIOTUYECKOTO MBIILICHUS: BBIIEIATh XapaKTePHbBIC
MPU3HAKK TIOHSATHWA W YCTAaHABJIMBATH WX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIONIWE TOHSTUS IS
O0OBSICHEHUS OTIICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHaBJIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YIaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTUYECKHE pACCYyKIeHUs (WMHIYKTHBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH W MTPOTUBOPEYHS B PACCMATPUBAECMBIX SBJICHUAX, (POPMYIUPOBATH BBIBOBI U 3aKIIFOUCHHS;

MPUMEHATHh B TPOIECCE TO3HAHUS HCIOJIb3yeMble B XUMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJEIIH,
peoOpa3oBbIBaTh MOJCIBHBIE IPEACTABICHUS — XHMHUYECKHH 3HAK (CHMBOJI) 3JEMEHTa, XHUMHUYECKas
dhopmysa, ypaBHEHUE XUMHUUYECKOW PEAKIIUU — MPH PEIICHUM YU4€OHBIX MO3HABATEIIBHBIX U MPAKTHYECKUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJCIIbHBIC TPEJACTABICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUCCKHX PEAKIIUM.

2) 0a30BbIe HCCIEA0BATEIbCKHE HeHCTBUS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIUI;

dbopMynupoBaTh LIETH U 3aJa4d KCCIIEOBAHMS, HCIIOJIb30BAaTh IMOCTABIEHHBIE U CAMOCTOSITENEHO
chopMynupOBaHHbBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3bI
0 MPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX CYXKICHMUIA;

BIIaJIETh HAaBBIKAMU CaMOCTOSITEIHHOTO TUIAHUPOBAHUS M MPOBEICHUS YYCHHUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsI HaOMIOAaTh 3a XOJOM IMIPOLIECCa, CAaMOCTOSITENIFHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyaUpOBaTh O00O0OIIEHHS U BBIBOJBI OTHOCHUTENBHO JOCTOBEPHOCTH pPE3yIbTAaTOB
UCCIIeIOBAHUS, COCTABISITH 000CHOBAHHBIN OTYET O MPOJICTaHHON padoTe;

MpHOOpETaTh OMBIT YYEHWYECKOW HCCIEeNOBATENbCKOW U TMPOEKTHOW MJESITeNbHOCTH, MPOSBISTH
CIOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSITEIBHOMY TOWCKY METOJOB pEUICHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B Pa3MYHBIX MCTOYHHMKAX HHGPOpMAIUU (HAYYHO-TIOMYJsIpHAs JHTEparypa
XMUMHYECKOTO COJIep:KaHusl, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIM3UpoBaTh WHGOPMAIUIO
pa3IMYHBIX BHUIOB H  (OpM TpeACTaBICHHs, KpPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTD;



(dbopMynHpOBaTh 3aMpoChl U MPUMEHSTH pPa3IMYHbIE METOIbI MPU MOUCKE U 0TOOpe MH(pOpMAINH,
HEOO0XOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

proOpeTaTh OMBIT UCHOJIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH M Pa3IHMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAJIbHYIO (OpMy MpencTaBieHus uHpopManuu (cxemsl, rpaduky,
JMarpaMMbl, TaOJIULBI, PUCYHKHU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KayeCTBE CPEIACTBA MpH paboTe ¢ XUMHUYECKOW HH(OpMaImen:
OPUMEHATh MEXIpeAMETHbIe ((pHU3MUecKue ¢ MaTeMaTH4yecKWe) 3HAKdW MW CHMBOJIBL, (HOpMYIHI,
ab0peBMaTypbl, HOMEHKIJIATYPY;HCIIOIH30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.
KomMmyHukaTuBHbBIe YHUBepcaibHbIe yueOHbIe JelCTBHUSI: PalaBaTh BOIPOCHI IO CYLLECTBY
00CyX/1aeMO TEeMbI B XOJI€ TUAJIOTa W/UH JUCKYCCHH, BBICKA3bIBATh UIeH, (GOpMyIHpOBaTh CBOH
MPEI0KEHUSI OTHOCUTEIBHO BHITIOJHEHUS MPEASIOKEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAaIMeil pe3y/lbTaToOB MO3HABATEIbHON JEATEIBHOCTH, MOIYYEHHBIX CAMOCTOSITEIBHO
WM COBMECTHO CO CBEPCTHHKAMM INPHU BHINOJHEHHUH XHMHUYECKOTO SKCIEPUMEHTa, MPaKTHUYECKO paboThI
[0 HCCJEIOBAaHUIO CBOWCTB HM3y4aeMbIX BEIECTB, pealn3alli y4eOHOro mNpoekTa, U (OpMYyIUpOBATH
BBIBOJIBI 110 pE3yJbTaTaM MPOBEAEHHBIX HCCIEA0BaHUN MyTEM COTJIACOBAHMSI MO3UIIMI B X0J€ 00CYXKIeHUs
1 0OMeHa MHEHMSIMH.

PerynsiTuBHbIe yHUBEpPCAIbHbIC YUeOHbIE AeHiCTBUA:

CaMOCTOSITENILHO MJIAaHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENBHYIO IEATEIBHOCTD, ONPENessl e€ 1enu
U 3aJaud, KOHTPOJIMPOBaTh W IO Mepe HEOOXOJIMMOCTH KOPPEKTHpPOBaTh MpeAaraeéMblil alrOpUTM
NEeNCTBUI NIpH BBIOJIHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Haunbosee >¢pGeKTHBHBIN
CHoc00 UX pelIeHus ¢ yYETOM MOJTy4eHHUS! HOBBIX 3HAHUM O BEIIeCTBAaX U XMMHUECKUX PeaKUsiX;
OCYIIECTBIISATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

NNPEJMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3yabTaThl OCBOEHHUS NMPOrpaMMbl MO XMMHMM Ha YrilyOJNEHHOM YpOBHE Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs BKIIOYAIOT CHEIMbUYECKUe I YIeOHOTO MpeaMeTa «XHUMHUs HaydHbIE
3HaHUS, YMEHUS U CIIOCOOBI JEWCTBUI MO OCBOEHHUIO, MHTEPIPETAlMU M NpeoOpa30BaHUIO 3HAHUM, BUJBI
JEATeNbHOCTH 110 MOJTYYEHUIO HOBOI'O 3HAHUS U NPUMEHEHHIO 3HAaHUM B PA3JIMUYHBIX Y4EOHBIX CUTYaLHAX, a
TaKXKe B pEaJbHbIX KU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C XUMHUeHl. B mporpamMme nmo Xxumuu npenMeTHbIe
pe3yibTaThl PEICTABICHBI 10 TOAaM U3y4YEHUs.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuueckast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJICTABICHUNA: O MecT€ M 3HAYEHUM OPraHUYeCKOW XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ poJii B 00ECII€YeHNH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA B PELICHUN IpoOiIeM
HKOJIOTUYECKOM, HHEPreTHUecKOM M MUIEeBOH 0e30MacHOCTH, B Pa3BUTHM MEAWLMHBI, CO3JaHUU HOBBIX
MaTepUalioB, HOBBIX HCTOYHHUKOB 3HEpPIUH, B O0OECHEUEHHM PALMOHAIBHOTO IPHPOJIONOJIb30BaHUS, B
(opMHUpPOBAaHUK MHPOBO33pPEHUSI U OOLIEH KyJabTYpbl YENOBEKa, a TaKKe SKOJIOTMYeCKH 0O0OCHOBAHHOIO
OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOTHOM Cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIUe IOHATUA —
XUMHYECKHI AIIEMEHT, aTOM, SIIPO U DJICKTPOHHAsI 000JI0YKa aToMa, s-, P-, d-aToMHBIE OpOUTAIIH, OCHOBHOE
U BO30YXIEHHOE COCTOSIHUS aTOMa, TMOpUAM3ALUS AaTOMHBIX OpOWTasiel, MOH, MOJIEKyJa, BaJIEHTHOCTb,
IEKTPOOTPHULATENBHOCTD, CTEIIEHb OKUCIIEHMs, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAs Macca, MOJIPHBIN
00BEM, YIIepoaHBIM CKeneT, (pyHKIMOHAIbHAs TPYIIa, pajuKai, CTPYKTypHble (GopMynbl (pa3BEPHYTHIE,
COKpAIlIEHHBIE, CKEJICTHBIC), U30MEPHsI CTPYKTYpPHAs U MPOCTPAHCTBEHHAs (reoMeTpuyecKas, ONTHYecKas),
M30MEpPBI, TOMOJIOTUYECKUI PsIZI, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOA- U a30TCOAEPKALIUE OPraHNYECKHE
COEIMHEHUS, MOHOMEp, IOJUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEIUHEHUS; TEOPHH,
3akoHbl (mepuoandeckuili 3akoH JI. M. MenneneeBa, Teopusi CTPOCHHsS OpPraHMYECKHX BelecTB A. M.
byriepoBa, 3akOH COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAaHEHMsI M IPEBPALICHMS DHEPruu IpHU



XMUMHMUYECKUX DPEAKLMIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMOHUMAHUS IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBJICHHI; MPEICTABICHUS O
MEXaHHU3MaX XUMHYECKUX pEaKluil, TEPMOJMHAMUYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTSAX MX
IIPOTEKAHUS, O B3aUMHOM BJIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKyJaX (MHIYKTHUBHBIM U ME30MEPHbIN
addektrr, opuentanTsl [ u Il poma); dakronornueckue CBEIECHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€3011aCHOM HCIIOJIb30BaHUH BaKHEHIINX OPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW NESTEIHHOCTH
YeJoBeKa, OOIIMX HAYYHBIX MPUHIMIIAX XMMUYECKOTO TIPOM3BO/ICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA,
nepepadoTKku HePTH);

C(OPMHUPOBAHHOCTh YMEHHUI: BBISBISTH XapaKTEpHbIE TNPU3HAKW TOHATHH, YCTaHABIMBATH WX
B3aMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NPU ONUCAHUHM COCTaBa, CTPOEHUS U CBOWCTB
OPraHU4YeCKUX COCTUHECHUN;

c(OpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHMSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJISITh ypPaBHEHUS XHMMUYECKUX pEaKUMd M pacKpblBaTb WX CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHCa ATHX peaklui, peakiui
MOHHOI0 0OMeHa MyTEM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHU;

W3rOTABJIMBATh MOJETN MOJIEKYJl OPraHMYeCKHX BELIECTB ISl WJUTIOCTPAlMM HUX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUN: YCTaHABIUBATh MPUHAIJIEKHOCTh M3YUYEHHBIX OPraHUYECKUX BELIECTB
M0 UX COCTaBy U CTPOEHHUIO K OIpelelI€HHOMY KiIacCy/TpyIie COeIWHEHUH, JaBaTb UM Ha3BaHHs IO
cucremaruueckoil Homenkiarype (IUPAC) u npuBoauTh TpHUBHAJIbHBIE Ha3BaHUS JJS OTAEIBHBIX
IIpeICTaBUTENIEH OpPraHMYECKMX BELIECTB (ITWIIEH, AlleTUJIEH, TOJYOJI, TNIMLEPHUH, ITUICHIJIUKOIb, (BeHol,
(bopmanbaerua, aneTanbIeru, aleToH, MypaBbiHasl KMCI0Ta, YKCYCHasl KUCIIOTa, CTEAPHUHOBAs, OJIEMHOBAs,
NaJIBMUTHHOBAS KUCIIOTHI, IJIMLUH, QJJaHUH, MajlbT03a, PPyKTO3a, aHWJIMH, JTUBUHUI, U30TIPEH, XJIOPOIPEH,
CTUPOJI ¥ IPyTHE);

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

Cc(OPMHUPOBAHHOCTb YMEHUS IPUMEHSATh [10JIOKEHHSI TEOPUU CTPOEHUS] OPraHMUECKUX BelecTB A. M.
byrnepoBa 111 00bsICHEHHS 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHMUS;

C(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA THUIMYHBIX MPEACTABUTENEH pPa3jIMYHBIX KJIACCOB OPraHMYECKMX BEILECTB:  AJIKAHOB,
LUKJIOAJIKAHOB, aJKEHOB, AJIKAJMEHOB, AJIKNHOB, apOMaTU4YECKUX YIJIEBOJOPOJOB, CIIUPTOB, ANbICTUIOB,
KETOHOB, KAapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIIOKHBIX 3(QHUPOB, XHUPOB, HUTPOCOCIUHEHUNH M aMMHOB,
aMHHOKUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, AM- U IOJIUCAXapUA0B), UIUIIOCTPUPOBATh F'€HETUYECKYIO CBS3b
MEXAY HUMH YPaBHEHMSMM COOTBETCTBYIOIIMX XMMMUYECKHX PEAKUUN C MCIOJIb30BAaHUEM CTPYKTYPHBIX
opmyur;

C(OPMHPOBAHHOCTh YMEHHs MOATBEP)KJaTb HAa KOHKPETHBIX IpUMeEpax XapakTep 3aBHCHUMOCTHU
PEaKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COETUHEHUN OT KPATHOCTHU M THIIA KOBAJEHTHOM CBS3U (G- U M-
CBSI31), B3aMMHOTO BJIMSIHUS aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaxX;

C(OPMHUPOBAHHOCTh yMEHHSI XapaKTepU30BaTh HCTOYHUKU YIJIEBOJAOPOJHOTO ChIpbi (HEPTH,
IIPUPOIHBIN ra3, YroJib), CIIOCOObI €ro NepepadOTKU U MPaKTHUECKOE TPUMEHEHHE IPOIyKTOB IepepaboTKu;

C(OPMHUPOBAHHOCTh BIIAJIEHUS CUCTEMOM 3HAaHMH O €CTECTBEHHO-HAy4YHBIX METOJaX IO3HAHUS —
HaOJIIOIEHUH, W3MEPEHUH, MOJEIMPOBAHNH, OSKCIIEPUMEHTE (PEeabHOM M MBICIIEHHOM) U YMEHHMS
MIPUMEHSTH 3TU 3HAHUS;

c(OPMHUPOBAHHOCTH YMEHHSI IPUMEHATh OCHOBHBIE ONIEPAIIMH MBICIUTEIBHOM NeSITeIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHME, 0000IIeHNE, CUCTEMATU3AalNI0, BBISABICHHE NMPHUUYMHHO-CIIEICTBEHHBIX CBS3EH — JUIs
U3Y4EHHUs CBOMCTB BELIECTB U XUMHUUECKUX PEAKIU;



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBS3b XHMUYECKUX 3HAHUM C TOHATHAMU U
NPEJCTAaBICHUAMU JPYrUX ECTECTBEHHO-HAYYHBIX NPEAMETOB s 0Oojieeé OCO3HAHHOTO TOHUMAaHUS
CYLIHOCTH MaTE€pHUaJIbHOTO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS IO OPraHUYECKON XUMUM IS
0OBSICHEHUS ¥ TPOTHO3UPOBAHUS SBJICHUN, IMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

Cc(OPMHUPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUETHl MO XUMHUYECKMM (OpMYlIaM H ypaBHEHUSM
XMUMUYECKUX pEaKIHi C HCHOJIb30BaHHWEM (U3MYecKHX BeIMYMH (Macca, OO0bEM Tra3oB, KOJUYECTBO
BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKACHUIO
XUMHUYECKON (OpMyJIbl BELIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJIIM XMMHUYECKHUX 3JIEMEHTOB, IPOAYKTaM
CrOpaHusl, INIOTHOCTU T'a3000pa3HbIX BEUIECTB;

C(OPMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAJIM3UPOBATH U OICHHWBATH C MO3HIUH
9KOJIOTMYECKON O€30MacHOCTH MOCHEACTBHSI OBITOBOM M MPOU3BOJACTBEHHOMN JESTEIBHOCTH YEIOBEKa,
CBS3aHHOM C IepepabdOTKON BEIIECTB, HCIOJb30BaTh MOJYYEHHbIE 3HAHUS AJIs HPUHATUS TPAMOTHBIX
pelieHnid npodsieM B CUTYalUAX, CBSI3aHHBIX C XUMHEH;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOSTEIbHO IJIAHUPOBATh U IPOBOJAUTH XMMHUECKUN SKCIIEPUMEHT
(momydyeHne ¥ M3y4EHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAYECTBEHHBIE pEAKUUU YIJIEBOJOPOI0OB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOACOAEpXKAIIUX OPraHMYECKUX BEIECTB, PELIEHHE AKCIEPUMEHTAIbHbIX
3a/1ay M0 PACMO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIOJIEHHEM TMpaBiI 0€30MacHOr0 OOpaIieHus ¢
BEILIECTBAMU M JIaOOpaTOpHBIM O00OpyIOBaHUEM, (OPMYIUPOBATH L€Ib HCCIENOBAaHUS, MPEICTABIATH B
pasnu4Hoi opMe pe3yNbTaThl SKCIIEPUMEHTA, aHAITU3UPOBATh ¢ OLEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI:

coOroAaTh MpaBuIa SKOJIOTMUECKH 11e1ecO000pa3HOro MOBEAECHUS B OBITY U TPYAOBOH AESITEILHOCTU B
LEISAX COXPAHEHUs CBOErO 3JI0POBbs, OKPYXKAIOIIEW NPUPOAHOW Cpelbl U JOCTHMKEHUS €€ yCTOWYMBOIO
pa3BUTHS;

0CO3HaBaTh OIIACHOCTh TOKCUYECKOTO JI€HCTBUS HA JKUBBbIE OPraHU3MBbI ONPEIEIEHHBIX OPraHMYECKUX
BEIIECTB, MOHUMAas cMbIch noka3arens [1JIK;

aHATM3UPOBATh 11€J€CO00PAa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B NPOMBILIUIEHHOCTH U B
OBITY C TOUKH 3pEHHS COOTHOILIEHHS PUCK-TI0JIb3a;

C(OPMHPOBAHHOCTb YMEHUI: OCYIIECTBIIATh II€JIEHANPABICHHBIN TOUCK XUMUYECKOH HHPOpPMALIUHU B
pasNUYHbIX MCTOYHMKAX (HayyHass M YydeOHO-Hay4Has JIMTepaTypa, CpeAcTBa MaccoBOW HHQopMmaiuu,
WHuTepHer u napyrue), KpUTHYECKH aHAIM3MPOBaTh XMMUYECKYIO0 HH(pOpMaluio, nepepadaTbiBaTh €€ U
UCIOJIb30BATh B COOTBETCTBHUHU C IIOCTABJIEHHON y4eOHOM 3a1a4ei.
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11 kaacc (3 yaca B HeneJio, Becero 102 yaca)
Tema 1. Hemerausbl (314)
KnaccudukanmsasHeopraHm4eCcKH X B eI e CTB. DJEMEHTH METAJUIbl U HEMETAJUIBI M UX NoJioxkeHue B [lepuoanueckoii cucreme.
B o 10 p o n. Ilonydenne, ¢puznyeckue U XMMUYECKHUE CBOMCTBA (PEaKIMU C METallaMd M HEMETalIaMH, BOCCTAHOBIICHUE OKCUIOB W cojeil). ['umpumsbl.
TonnuBHBIE AIEMEHTHI.
I'anor en . O0was xapakrepucTuka noArpymnmnsl. Gusnueckre CBONCTBA MPOCTHIX BEIECTB. 3AKOHOMEPHOCTH U3MEHEHHUsI OKUCIUTENIbHON aKTUBHOCTHU
raJIoT€HOB B COOTBETCTBHU C UX IOJIOKEHHEM B TepHOanYecKoil Tabmuie. [Topsaok BEITECHEHHS TAIOTEHOB M3 PACTBOPOB rayioreHu10B. OcOOEeHHOCTH XUMHU
¢dTopa. Xnop — moxydeHue B MPOMBIIUICHHOCTH U Ja00paTOpHH, PeakIuy ¢ METAJUIAaMU M HeMeTaJUlaMu. B3ammopeicTBue Xjopa ¢ BOJOH U pacTBOpaMH
mienoveid. Kucnopognsle coenuHeHus xinopa. [MIOXJIOpUTHI, XJIOpaT M MEpXJopaThl KaK TUNWYHBbIE OKUCIUTENH. OcoOEHHOCTH XMMHMM OpoMmMa M HOJa.
KauectBennas peakuus Ha Wox. ['anorenoso-
JOpOJIbl — TOJIy4Y€HUE, KUCIOTHBIE U BOCCTAHOBUTENbHbIE CBOMCTBA. ColisiHas KUCIO0Ta U ee coli. KauecTBeHHbIE peaklMy Ha rajJoreHU1-HOHBI.
DNeMeHTBHNOATPYNNBIKHUCIOP O a Obmas xapakrepucTuka noArpynmsl. dusndeckue cBoiicTBa NpocThIX BelecTB. O30H Kak auIoTpOIHAs
Moaudukanus kuciaopoaa. Ilomydenune ozoHa. O30H kak okuciautenb. [lo3uTHBHAsE W HEraTHMBHAs poOJib O30HA B OKpyXkatomiei cpene. CpaBHEHHE CBOICTB
030Ha U KHciopoja. Boxa u mepokcul BogopoJa Kak BOJOPOJIHBIE COEIMHEHUsI KUCIOpOoia — CpaBHEHUE CBOMCTB. [lepokcun Bojopoaa Kak OKUCIUTENb U
BOCCTa-
HoBuTenb. llepokcuasl meramioB. Cepa. Amnorponus cepbl. OU3NYECKHE U XUMHUYECKHE CBOMCTBA cepbl (B3aUMOJEHCTBHE C METAJIaMH, KHCIOPOJIOM,
BOJIOPOJIOM, PAacTBOpaMM IIejiouei, KUCIOTaMH-OKUCIUTeNnssMu). CepoBOJIOpo — MOJydeHHE, KHUCIOTHbIE W BOCCTAaHOBUTENbHbIE cBOMCTBA. CynbQuabl.
CepHUCTBIN ra3 Kak KACIOTHBIA OKCUA. OKUCIUTEIBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA CEPHUCTOrO ra3a. [loaydeHue cepHUCTOTO raza B Ip OMBIIUIEHHOCTH
n nabopatopun. Cepuucras kuciota u ee coyu. CepHbiii anruapua. CepHas kuciora. CBOWCTBa KOHIICHTPUPOBAHHOW M pa30aBIEHHOW CEPHOM KHUCIIOTHI.
JleficTBUEe KOHIIEHTPHUPOBAHHOW CEPHOW KHCIOTHI Ha caxap, METaulbl, HeMETaJUIbl, Cylbpuapl. TepMuueckas ycTOHYMBOCTH cyibdaToB. KauecTsennas
peaxiusi Ha CEpHYIO KUCIIOTY U €€ COH. UuocepHas Kucioma u muocyivbgamol.
A30THEeTOCOEeIHHEHH . DIEMEHTHI MOArpymnIbl azota. OOIas xapakTepucTuka moArpynmbl. @U3nyeckue CBOKWCTBA MPOCTHIX BemecTB. CTpoeHne
MOJIeKYIbI a30Ta. dusndeckre U XuMudeckre cBoicTBa a3ora. [lomydyeHne a3oTa B MpOMBILIJICHHOCTH U JlabopaTopuu. HUTpuapl. AMMHaK — €ro mnojydyeHue,
¢buznueckue U XuMuyeckue cBoiicTBa. OCHOBHBIE CBOICTBa BOJHBIX pacTBOopoB ammuaka. Conu ammonus. [loBeneHue coiieit aMMOHHUS MPH HarpeBaHUU.
AMMHaK Kak BoccTaHOBUTENb. [Ipumenenne ammuaka. OKcuIbl a30Ta, UX noiaydeHue u cBoictBa. Okcua azota(l). Oxucienue okcuna azora(Il) kucaopoaom.
Humepuzanust okcuga azora(lV). AzoTucras kuciota U ee coyid. HUTPUTHI Kak OKHCIUTENIM U BOCCTAHOBUTENH. A30THAs KUCIOTa — (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, MoydeHre. OTHOIIEHUE a30THOM KHUCIIOTHI K METAJJIaM U HEMETAaJJIaM. 3aBUCUMOCTb IIPOJYKTa BOCCTAHOBJICHUS a30THOM KUCIIOTBI OT
AKTUBHOCTH METAJIJIa M KOHIIEHTPALIMH KUCIOTHI. TepMuyeckas yCTOMYMBOCTh HUTPATOB.
QochopuerocoeauneHu . Amorponus pochopa. Xumuueckue cBoiictBa dochopa (peakuuu ¢ KUCIOPOJOM, FaIoreHaMu, MeTall1aMH, CIOXKHBIMU
BEIIECTBAMU-OKUCTUTENAMH, IienodaMu). [lonydyenne u npumenenue docdopa. Docdopusiii anruapua. Oprodochopras u MeradhochopHas KUCIOTH U UX
cosmn. KauecTBeHHas peakiust Ha oprodocdatsl. Paznosicenue opmopocgopnoil kuciromwl. Illupopocghopuas xucroma u nupogpocghamor. @ochuasr. dochun.
Xnopuowr pocghopa. Oxcuo gocopa(lll), pocghopucmas kucnoma u ee conu.
Y ruepo a Amnorponus yrieponaa. CpaBHEHUE CTPOSHHS M CBOMCTB rpaduta u anmasa. OysiepeH Kak HoBasi MOJIeKy sipHas ¢opma yriaepoaa. ['paden kax
MOHOCIION TrpaduTa. YriiepoaHble HAaHOTPYOKH. YT0ib. AKTHUBMPOBAHHBIA yroib. Ancopbuusa. Xumudeckue cBoictBa yris. Kap6uasl. I'maponus kapOuma
Kanmplusl U KapOuaa amoMuHus. KapOuabl mepexoqHBIX METAIOB Kak CBEpXMpOYHbIe MaTepuanbl. Okcuasl yriaepona. OOpazoBaHHe yrapHOTO rasa mpu
HEMOJHOM CTOpaHHM YIIsL. YTOJIb M YrapHbIM ras Kak BOCCTaHOBMTENM. Peakiust yrapHoro rasa c paciuiaBamu mienoueil. Cunre3 (popMuaToB U OKcanaTos.
VYraekucnslii ra3. YrojibHas KUCIOTa U ee coid. [loBeaeHne cpelHuX U KUCIBIX KapOOHATOB MPU HarpEeBAaHUH.



K p e m 1 u ii. CBOlicTBa MpOCTOrO BelIecTBa. Peakuuu ¢ XJI0poM, KUCIOPOJIOM, pacTBOpaMH Inenodeil. OKCcua KpeMHUs B IPUPOJIe U TexHuke. KpemHueBbie
KHCJIOTHI ¥ UX coy. ['unponms cunukaroB. CuiiaH — BOJOPOJAHOE COCTUHEHUE KPEMHHUSL.

b o p. Oxcup 6opa. bophast kucnorta u ee coyu. bypa.

Hemouncrpanun. 1. ['openue Bomopona. 2. Ilomyuenue xiopa (ombiT B mpoOupke). 3. OnbITel ¢ OpoMHO#M BOmoi. 4. OKHUCIUTEIBHBIE CBOMCTBA PacTBOpA
runoxjopura Hatpus. S. [lnaBnenue cepol. 6. ['openue cepsl B kuciopoae. 7. Bzaumoneiicteue xene3a ¢ cepoit. 8. 'openue cepoBoaopona. 9. Ocaxenue
cynbdunos. 10. CBoiicTBa ceprucToro ras3a. 11. JleiicTBre KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI HA Melb B caxaposy. 12. PactBopenne ammuaka B Boje. 13.
OcHoBHBIE CBOMCTBa pacTtBopa ammuaka. 14. Karamutuyeckoe okucienue ammuaka. 15. [Momydenue oxcuma azora(ll) u ero okucnenue Ha Bo3myxe. 16.
JleiicTBre a30THOM KUCIOTHI Ha Menb. 17. Topenune docdopa B kucnopose. 18. IlpeBpamenue kpacaHoro ¢pochopa B Oenblii U ero CBEYCHHE B TEMHOTE. 19.
B3aumoneiictBue pocdopuoro anruapuaa ¢ Bogoit. 20. O6pasisl rpaduta, anmasa, kpemuus. 21. ['openue yraproro raza. 22. TymieHue miaMeHu YriIeKUCIbIM
razoM. 23. Pa3znoxxeHue Mmpamopa.

JlabopaTopublie onbIThl. 1. [lonydyeHue xigopa u u3yyeHue ero cBOMcTB. 2. O3HaKOMJIEHHE CO CBOMCTBAMU XJIopcoepkamux otOenuBareneil. KauecrBennast
peakmus Ha rajoreHua-uoHsl. 3. CBoiicTBa Opoma, Hoja 1 ux cosell. Pasnoxenne nepoxcuna Bogopoaa. OKUCIeHNne HOIUA-HOHOB TIEPOKCUIIOM BOJIOPO/a B
kucion cpene. 4. M3ydeHue CBOMCTB CEpHOW KUCIOTHI M ee cojiell. 5. M3yueHue CBOWCTB BOJHOTO pacTBopa ammuaka. 6. CBOMCTBa coJjied aMMOHHUS.
KauectBennas peaknus Ha ¢ocdar-uon. 7. KadectBeHHass peakumsi Ha KapOoHaT-wioH. Paznoxenue ruapokapOoHarta HaTpusa. 8. Mcmbitanme pactBopa
CUJIMKATa HaTpHsl HHANKATOpoM. 9. O3HakoMIIeHHE ¢ 0Opa3iiaMy MPUPOTHBIX CHIINKATOB.

IIpakTHyeckas padora Nel. [Tonyyenue Bogoposa.

IpakTuyeckas padora Ne 2. [TosyyeHre XJ10pOBOIOPOAA U COJITHOU KUCTOTHI.

IIpakTuyeckas padora Ne 3. [lonyyeHne ammMuaka M U3y4eHHE €0 CBOMCTB.

IMpakTuyeckas padora Ne4. [lonyyeHue yriekucioro rasa.

IIpakTuyeckas padora Ne 5. BolosgHeHHE SKCIIEpUMEHTAIBHBIX 3a71a4 110 TeMe «HemeTamib.

KonTpoabsHas padora Nel no reme «HemeTramiby.

Tema 2. Metasuibl (304)

ObmuminobO30pdITEeMEeHTOB—METaJJo B. CBOKWCTBA MPOCTHIX BEIIECTB-METAUIOB. MeTaUTMYECKUE KpUCTAIMYECKUe pemeTku. CIuiaBbl.
XapakTepucTuka HanboJjiee N3BECTHBIX CIUIaBOB. [lomydeHue u mpuMeHeHne MeTaslioB.

[le1ouyHB €MeETaa bl— o0Imas XapakKTepUCTUKA TOATPYIIILI, XapaKTEPHbIC PEaKMK HATpus W Kainus. CBOMCTBA MIETOYHBIX MEeTAIIOB. [lomyuenue
LIEJIOUHEBIX MeTaiuioB. Cona U eIKun

HaTp — BaKHEHIIME COSAMHEHUs HaTpus. bepuumii, MarHui, Mea04YHO3eMeNIbHbIe MEeTaulbl. MarHuii M KajbIMi, UX oOIIas XapaKTepPHCTHKAa HAa OCHOBE
nonoxxkenus B [lepuoanueckoit cucreme snementoB /. . MenneneeBa u crpoenust atomoB. [lonydenue, pusnueckue u XuMU4ecKre CBOWCTBA, MPUMEHEHUE
MarHus, KaJlblys U UX COeIUHEHUH. AMPOTEpHOCTh OKCHUA U TUIpoKcuaa 6eprus. JKecTKocTh BOAbI U cIOcOoObI ee yeTpaHeHus. OKpacka miaMeHu CONsIMU
IIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAJIIOB.

A 11 MU HHU KA PacnpocTpaHeHHOCTh B Mpupoje, PU3NUYECKHe W XUMHUYECKHE CBOMCTBA (OTHOIIEHUE K KHCIOPOJIY, TalloT€HaM, pacTBOpaM KHUCIOT U
mienoyveid, agroMorepmusi). AMQOTEpHOCTs OKCHAA U TUapokcuaa amromMunus. Comn amromuHus. [lomHOe pas3iokeHne BOJOH CONeil allfOMHHUS CO CIa0BIMH
JIBYXOCHOBHBIMH KHCJIOTaMH. ATFOMUHATHI B TBEPJIOM BHjIE U B pacTBope. [Ipumenenue amomunus. CoeduneHus anoMuHus 8 HUUUX CIMEeNneHsxX OKUCTeHUS.
OnoBowucCBHUH e 1. PDU3nYecKre U XUMHUECKHUE CBOKWCTBA (PeakIu ¢ KUcIopoaoM, kucnotamu), npumerenne. Comu onosa(ll) u cunma(ll). CBuHIOBBII
aKKyMYJISITOP.

MeTannpno0OO0OUYHBXTTOAT Py OCOOEHHOCTH CTPOCHHS aTOMOB MEPEXOIHBIX METAIITIOB.



X p 0 M. ®usnyeckue CBOKWCTBA, XUMUYECKUE CBOMCTBA (OTHOILIEHUE K BOJSIHOMY Iapy, KUCIOPOY, XJIOPY, pacTBOpaM KUCJOT). M3MeHeHre OKUCIUTEIbHO -
BOCCTAaHOBHUTEJIHHBIX W KUCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THIPOKCHJIOB XpOMa C POCTOM CTCIEHU OKHCIEHUS. AMMOTEpHBIC CBOWCTBA OKCHIA H
ruapokcuaa xpoma(Ill). Oxucnenne coneit xpoma(Ill) B xpomatsl. B3aumHublie nepexobl XpOMaTOB U IMXPOMATOB. XPOMAaThl U TUXPOMAThI KAK OKUCIIUTEIH.
Mapr aHe 1 — Qusnueckue 1 XUMHUYECKHAE CBOIMCTBA (OTHOILIEHHE K KUCIOPOAY, XJIOpPY, pacTBopam KucioT). Okeupa mapranua(lV) kak okucnurtens u
katanuzarop. [lepmaHranat Kajius Kax

okucnutenb. Maneanam(VI1) xanusa u e2o ceoticmaa.

XK e 11 e 3 0. Haxoxaenue B mpupoje. 3HaueHUE Kese3a sl oprann3ma denoBeka. Gusnyeckue cBoiicTa xene3a. CIuiaBbl xKese3a ¢ yriaepo 10M. XUMUYECKUe
CBOMCTBa jKeiie3a (B3aMMOJIEMCTBHE C KHUCJIOPOJIOM, XJIOPOM, CEpOM, YriieM, KHUCIOTamMH, pacTBopamu coJjieil). CpaBHEHHE KHCJIOTHO-OCHOBHBIX U
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX CBOWCTB ruapokcuaa xene3a(ll) u rumpokcuma xenesa(lll). Comu xeneza(ll) u xeneza(Ill). Metoasl nmepeBoga comneit
xene3a(ll) B

conmu xkene3a(lll) m obpatHo. OxucnurenbHble cBoiicTBa coeauHeHuil skene3a(lll) B peakuusax ¢ BoccTaHOBUTENSMU (MOAMIOM, Menbto). LluanuaHbie
KOMILIEKCHI kene3a. KauectBenHble peakiuu Ha nonsl xenesa(ll) u (I11).

Me 1 ». Haxoxaenue B mpupoje. Pu3ndeckue U XMMHYECKHUE CBOMCTBA (B3aUMO/IEHCTBUE C KHCIOPOJIOM, XJIOPOM, CEPOM, KUCIOTaMU-OKUCIUTeIssMu). Comn
meau(Il). Meansiit kynopoc. Ammuakats! Mmeau(l) u meau(Il). [omyuenne okcuna meau(l) Bocctanopnenuem ruapokcuaa meau(1l) riroxo3oii.

Cepe6p o. Ouznueckue U XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHUE C CEPOM, XJIOPOM, KHCIOTaMU-OKUCIHUTENsIMH). OcaxaeHue okcuaa cepedpa mpu
JIEHCTBUM IIEJIOUN Ha COJIM cepebpa. AMMuakaThl cepebpa kak okucauTenu. KadecTBeHHas peakiiusi Ha MIOHBI cepedpa.

3 010 T0. DU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, «IIAPCKOM BOJKOW». CrtoCcOOBI BBIICTIEHUS 30J10Ta U3 30JI0TOHOCHOM TTOPO/IBI.

[ u v k. Du3nyecKkre U XUMUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE C TAJIOTEHAMH, KHUCIOPOJIOM, CEpOH, pacTBOpaMH KHCIIOT U Iesioueii). AM(o TepHOCTh OKCHAA
Y THJIPOKCHJIA IIMHKA.

P 1y T b. [IpencraBienue o CBOMCTBAX PTYTH U €€ COCTUHEHUSX.

Hemoncrpaumnu. 1. Komnekiusa meramnoB. 2. Kosutekuus munepanoB u pya. 3. Komiekuus «Amomunuity. 4. Komnekuus «Kene3o u ero cruiaBb» S.
B3anmopeiictBue Hatpus ¢ BoJoi. 6. OkpallliBaHue MJIaMEHH COJISIMH IIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJJIOB. 7. B3auMoaelcTBue Kaublus ¢ BOJIOH. 8.
[TnaBnenue amomuHus. 9. B3anmonelicTBre amroMuHus co menoubto. 10. BzaumoaeiicTtBue xpomMa ¢ cosisiHOM KucioToi 6e3 aocryna Bozayxa. 1 1. Ocaxaenue
ruapokcuaa xpoma(lll) u okuciieHne ero mepokcuaoM Boaopoaa. 12. B3anmHbie epexopl XpoMaTroB U auxpomaToB. 13. PasznoxkeHue nuxpomara aMMOHUS.
14. Amomotepmus. 15. Ocaxaenne runpokcua sxkenesa(lll) u okucnenue ero Ha Bo3myxe. 16. Boinenenue cepedpa u3 ero coJiei 1eHCTBHEM MEJIH.
JlaGoparopubie omnbiTbl. 10. OkxpamuBaHue IUIAMEHHW COCAMHEHUAMHU IIETOYHBIX MeTauioB. 11. O3HakomiieHME C MHUHEpAIaMU W BaKHEUIIMMU
COCIMHEHUSIMH LIEIOYHBIX MeTaioB. 12. CBoMCTBa cOeAMHEHUN IIETOYHBIX MeTa/uoB. 13. OkpamrBaHue IUIAMEHU COJISIMU I1IE€JI0YHO3EMENbHBIX METAaJUIOB.
14. CsoiictBa MarHus W ero coeguHenuii. 15. CBolictBa coemuHennii kanbnus. 16.0Kectkocts Boawl. 17. B3aumonelcTBUe alIOMHHHUS C KHCIOTAMH U
menoyamu. 18. AMdoTtepHbie cBolicTBa ruapokcuaa amoMunus. 19. Ceoticmea onosa, céunya u ux coeounenuti. 20. CBoiicTBa coneit xpoma. 21. CBolicTBa
Maprasia u ero coeuHeHuil. 22. Mzyuenue munepanos xxenesa. 23. CpoiicTBa xene3a. KauecTBeHHble peakinu Ha HOHBI xkene3a. [lomyyenne okcuna meau(l).
24. CBoiicTBa M€, €€ CIUIaBOB M coenuHeHni. 25. CBolicTBa IIMHKA U €TI0 COCTMHECHUH.

IIpakTnyeckas padora Ne6. [lonydyeHue ropbkoit comu (CeMUBOIHOTO CyIb(aTa Maruus).

IIpakTnyeckas padora Ne 7. [lonydyeHne alnroMOKaINEBbIX KBACIIOB.

IIpakTHyeckasi padora Ne8. BrinonHeHue sKkcriepuMeHTaNbHBIX 3371a4 110 TeMe «MeTalyibl rIaBHbIX MOATPYIIID.

IIpakTnyeckas padora Ne9. [lomydenne MegHOrO Kynopoca.

IIpakTnyeckas padora Nel0. [lonyuenue sxene3Horo Kymnopoca.

IIpakTnyeckas padora Ne 11. BeimonHeHne SKkcriepuMEHTANBHBIX 33724 M0 TeMe «MeTallibl MOOOYHBIX MOATPYIII.



Kounrtpoabnas padora Ne 2 o reme «MeTauib».

Tema 3. CTpoenne atroma. Xumudeckasi cBsi3b (84)

CtpoenueartoMa Hykmuasl. M3oronsl. Tumnel pagnoakTuBHOro pacnana. TepmosiepHblil cunTe3. [loaydueHrne HOBBIX 2JIEMEHTOB. SiepHble peakiuu.
CtpoeHue »SJIEKTPOHHBIX 000J0ueKk aToMmoB. llpencraBieHne O KBAaHTOBOM MexaHuke. KBaHTOBbIe umciia. AToMHbIe opOutamu. Pamumyc artoma.
DNeKTPOOTPULIATEIIEHOCTb.

XumMuueckascBs3 b Buasl xumuueckoi cBa3u. KoBajgeHTHas CBA3b U €€ XapaKTEPUCTUKH (JUIMHA CBS3U, NOJSPHOCTD, MOJISIPU3YEMOCTh, KPaTHOCTD
cBs3u). MonHas cBsi3b. Metanmndeckas CBsI3b.

CtTpoenunetrBepas XxTe g Kpucraumuyeckue u amopdusie Tena. TUNbl KPUCTAUIMUECKUX PEIIETOK METAIJIOB U MOHHBIX COEIUHEHHI.
MexMoneKysspHbIe B3aUMOIEHCTBUA. BogopoaHas CBs3b.

demonctpanuun. 1. Kpucrammmdeckue pemerku. 2. Moiean MoJIeKyl.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKUX peakuuii (179)

TennoBoodpdekTXUMHUUECKOHDpeakK U DHIOTEPMUUYECKUE U IK30TepMUUecKue peakuu. 3akoH ['ecca. Temnora oOpa3oBaHMs BEIIECTBA.
Ouneprusa cBszu. Ilonarue o6 sutanbnuu. Ilonstue o6 sHTpomnmu. Bropoil 3akoH TepMoanHamuku. DHeprus ['mb0ca W KpUTEpUU CaMOIPOU3BOJIBHOCTH
XUMHUYECKON PEaKIUU.

CKOpoOCThXMMHUUECKUXpEaKI U U ee3aBUCUMOCTb OT MPUPOJIbl PEarupyIOIIUX BEIIECTB, KOHLEHTPAIMK PEareHTOB, TeMIEPaTyphl, HAIUYHUS
KaTajan3aTopa, IJIONIand MOBEPXHOCTH pearupyrollux BeulecTB. 3akoH AeicTByrouux macc. IIpaBuno Baut-I'odda. [lonstue o0 sHeprum aktuBauuu 1 o0
SHEPreTU4ecKoM mpoduie peakiuuu. ['oMOreHHBIH M reTeporeHHsli kKaTanu3. Ilpumepsl KaTaaUMTUYECKHUX MPOLECCOB B TEXHUKE U B KMBBIX OpPIaHHU3Max.
@depMeHThI KaK OMOJIOrMUYECKUE KaTaIU3aTOPBI.

OOpaTtTumblepeacxuun Xumaueckoe paBHoBecue. [Ipunmun Jle Illarenve. Koncranta paBHoBecus. PaBHoBecue B pactBopax. KoHcTaHTHI
muccormaiuu. Pacyer pH pacTBOpOB CHITBHBIX KUCIIOT U mIeNoueid. [lpoussedenue pacmeopumocmu.

PapnaxkTtTuBHOCTHUMETanao B. [IoHaTre 0 cTaHAAPTHOM BJIEKTPOJHOM NOTEHLIMAJIE U HJIEKTPOABHKYLIEH CHIIE peaKUuu. XUMHYECKUE UCTOYHUKHU
TOKA: TaJIbBAHWYECKUE DJIEMEHTBI, AKKYMYJIATOPHl W TOIUIMBHBIE DJIEMEHTBI. OJIEKTPOJIM3 pAaCIUIaBOB M BOJHBIX PAacTBOPOB DJJIEKTPOJUTOB. 3aKOHbI
NEeKMPONU3QA.

JdemoncTpanun. 1. DK30TEpMUYECKUE U DHIOTEPMHUUECKHE XMMHUYECKHE peakuuu. 2. TeruioBsle ABIECHUSA IIPU PACTBOPEHUU CEPHOM KUCIIOTHI U aMMHAYHOHN
CEJIUTPBL. 3. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT IPUPOJIbI BEIIECTB HA IIPUMEPE B3aUMOICHCTBUS PACTBOPOB PA3IIMYHBIX KUCIOT OJJUHAKOBOW KOHIEHTPALUH C
OJIMHAKOBBIMM KycOYKaMM (TpaHyjlaMH) LIMHKA M OJMHAKOBBIX KYCOUYKOB pa3HbIX METAJJIOB (MarHus, LMHKA, Xeljle3a) ¢ PAacCTBOPOM COJISTHOM KHUCJOTHI. 4.
B3aumMopelicTBre pacTBOPOB CEpHON KHUCIIOTHI C PacTBOPAMHU THOCYJb(aTa HATpHs pa3IMYHON KOHLEHTpAaLUMU U TeMieparypbl. 5. PaznoxeHue nepokcupaa
BOJIOPO/ia C MIOMOIIIbIO HEOPTaHMUECKUX KaTalu3aTOPOB U IPUPOJAHBIX 0OBEKTOB, COJIEPKAILUX KaTalazy.

JlabopaTopubie onbIThl. DaKTOPHI, BIKAIOIINE HA B3aUMOJCHCTBYE METaJlJIa C PACTBOPaMH KUCJIOT. CMEIEHNEe XUMUYECKOTO PaBHOBECHS IIPU YBEJIIMYECHUU
KOHLIEHTPALIUU PEAreHTOB U NpoAYyKTOB.26. KaTaimTHuueckoe pas3nokeHne NEPOKCHIa BOIOPOa

IIpakTnueckas padora Nel2. CkopoCcTb XUMUYECKON PEAKIIUH.

IIpakTnueckas padora Nel3. Xumnyeckoe paBHOBECHE.

KontpoabsHnas padora Ne3. TeopeTuyeckne 0CHOBbI XUMUHU.

Tema 5. Xumnueckasi TexHoJiorus (749)



OCHOBHBIENPUHUUNBIXUMUYECKOUTEXHOTOTUU. IIPOU3BOACTBOCEPHOMKHUCIIOTHI KOHTAKTHBIM criocoO0oM. XMMHU3M Ipoliecca.
CroIpbe A1 MPOU3BOJICTBA Cep-

HOW KUCJOTBL. TEeXHOJIOTrHYecKas cXemMa Mpolecca, IpoLEeCChl U anmnapaTsl.

I[Ipou3BoacTBOAaMM U aKa. XuMusM npoiecca. OnpeneneHue ONTUMAIbHBIX YCIOBUM MpoBeieHUs peakuu. [[puHiun uMpKyIsuuy U ero peaau3anus
B TEXHOJIOTMYECKOM CXEMeE.

MeTannypr u s YepHnas meramyprus. JJoMeHHbIN mpoliecc (ChIpbe, YCTPOWCTBO JOMEHHOW TMedu, XUMU3M mporecca). [Ipou3BojacTBo cramu B
KHUCJIOPOIHOM KOHBEPTEPE U B AJIEKTPOIIEUax.

OpraHuueckuicuHTe 3. Cunmesvl Ha ocHoge cunme3-ea3za. IIpon3BoACTBO MeTaHOJIA.

DKOJIOTHS ¥ Mpo0OJieMa OXpaHbl OKPYKAIOIIEH cpebl. 3eJIeHast XUMUSL.

JemouncTpanuu. 1. Ceipbe A1 IPOU3BOJCTBA CEPHOM KUCIOTHI. 2. Moaens kunsimiero cios. 3.2Kenesnas pyaa. 4. O0Gpasiibl CIIaBOB jKele3a.

Tema 6. Xumus B ObITy M Ha ci1yx0e odmecTBa (94)

Xumusa mumm. JKupbl, Oenku, yriaeBojabl, BUTaMHMHBL. [lumieBble 100aBKHM, MX KiaccupuKalus. 3alpellleHHble U pa3pelieHHbIE MUIIEBbIe JOOaBKH.
JlexapctBennbie cpenctBa. Kpacku u nurmeHTsl. [IpuHIMIBI OoKpaminBaHus TKaHedl. Xumusi B crtpoutenscTBe. llement, 6eroH. CTeksio W KepaMuKa.
TpamuioHHbIE 1 COBpEMEHHbIE KepaMuueckre Marepuaibl. CBepXmpoBosias kepaMmuka. boitoBas xumus. OrGenuBaroniue cpeicTBa. XUMHUS B CEIbCKOM
xo3siictBe. MHCekTuimael u mnecturmabl. CpenctBa 3amuThl pacTeHui. PememteHTtl. OCOOEHHOCTH COBPEMEHHOM Haykd. MeTOA0JIOTHS HaydHOTO
uccinenoBanus. /lpogeccus xumuka. Mamemamuueckas Xumus.

[Touck xumuueckoit unpopmauuu. Paboma c 6azamu OaHHBIX.

demoncrpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue Tkanei. 3. Or6enuBanue Tkaneil. 4. Kepamuueckue marepuansl. 5. [[BetHpie cTekmna. 6. Kommekmus
«TonnuBo U ero BUIBD.

JlabopaTopHble oOnbITHI. 27. 3HaKOMCTBO C MOIOIIMMHU CpPEJICTBAaMH. 3HAKOMCTBO ¢ oTOemuBaromuMu cpenctBamu. 28. Kien. 29. 3HakoMcTBO C
MUHEpaAJIbHBIMU YI0OpEHUSIMU U U3y4EHHE UX CBOMCTB.

KontpoabHnas pa6ora Ne 4. liTorosast KOHTpoJibHast paboTa.



Y4eOHO-TeMAaTHUYECKHUI IJIaH
11 kaacce (3 4 B Hexenro, Beero 102 v)

B mom uucne

Homep
Tema Koauuecmeo uacoes npakmuueckue KOHmpOJibHble
memul
pabomul pabomul
1 HemeTtasibl 31 5 1
2 MeTasuibl 30 6 1
3 Crpoenue aroma. XuUMH4YeCKasi CBSI3b 8 - -
OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX
4 peakuui 17 2 1
5 XHUMHYeCKasd TEXHOJIOT U 7 i i
6 Xumusi B ObITY U Ha cJ1yx0e oomecTBa (114) 9 i 1
HUTOI'O: 102 13 4
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