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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIi Kypc BHEYPOUHOH IEATETFHOCTH «XHMHUS: T€OPUsl U NPAKTHKA» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus ABISETCA KypCOM MO BEIOOpY
oOyuaronuxcs B mpeaAMeTHO! o0actu «EcTecTBEHHBIC HAYKHY.

[Tporpamma yueOHOTO Kypca «XHMHUSI: TEOPHA H MPAKTUKA» Il 00pa30BaTEIbHBIX OPraHU3alNi, PEATH3YIOMIUX MPOTPAMMBI CPEJHETO OOIIETo
oOpasoBanus (nanee — [Iporpamma), paspaboTana B COOTBETCTBHH CO CICAYIOIIMMU HOPMATUBHO-TTPABOBBIMU JOKYMEHTAMH:

-Oenepanbublil 3akoH Poccuiickoit @denepanuu ot 29 nexadps 2012 roga

Ne 273-®3 «O06 obpazoBanun B Poccuiickoit @enepanum» (¢ “3BMEHEHUSIMU U TOTIOJTHEHHSIMH );

-DenepanpHblil rocy1apcTBEHHBIN 00pa30BaTeNbHbIM CTAaHAAPT CPEAHETO 001Iero 00pa3oBaHusl, YTBEPKICHHbIN NprUKa3oM MuHucTepcTBa o0pa3oBaHus U
Hayku Poccuiickoit ®enepannu ot 17 mast 2012 1. Ne 413 (c u3MeHEHUSIMU U JOTIOJIHEHUSIMU );

-Ilopsinok opraHu3aluy 1 OCYIIECTBIIEHUSI 00pa30BaTENbHOM 1€ATEIBHOCTH 110 OCHOBHBIM 0011€00pa30BaTebHBIM ITPOrpaMMaM — 00pa30BaTeIbHbIM
MporpaMMamM HadajabHOTO OOIIEro, OCHOBHOTO OOIIIETO U CPETHETO 001Iero 00pa3oBaHusl, YTBEPKICHHBIM Mpuka3zoM MuHoOpHayku Poccuu ot 30.08.2013
roja Ne 1015 (c u3MeHeHUSIMU 1 TOTIOJTHEHUSIMHU )

-CanlluH 2.4.2.2821-10 «CanuTapHO-3MH1IEMUOJIOTHYECKHE TPEOOBAHUS K YCIOBUSAM U OpPraHu3aluy oOydeHus B 0011e00pa30BaTeIbHbIX YUPEKICHUAX)
(manee — CanlluH), yrBepkieHHBIM TTOCTAHOBJICHHEM | JTABHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpadya PD ot 29.12.2010 Ne 189 (¢ usmeHenusimMu u
JOTIOJTHEHUSIMU ).

[Iporpamma y4eOHOTO (3JIEKTUBHOTO) Kypca 00ecreuynBaeT: yA0BIETBOPEHNE HHANBHUIYAIbHBIX 3alIPOCOB 00yJaromuxcs; o0ueo0pa3oBaTenbHylo,
OOLIEKYIbTYPHYIO COCTaBISIOLIYIO TNPHU MOJIYYEHUH CPeIHEro o01ero o0pa3oBaHus; pa3BUTHE JIMYHOCTH O0YYaIOIINXCsl, UX [T03HABATEIbHBIX HHTEPECOB,
MHTEJUIEKTYaJIbHON M LIEHHOCTHO-CMBICIIOBOM C(pepbl; pa3BUTHE HABBIKOB CaMOOOPa30BaHUs M CAMOIIPOEKTUPOBAHHUS; yrilyOlIeHue, paclliupeHue u
CHCTEMaTHU3alluI0 3HaHUI B BEIOPaHHOM 001aCTH HAyYHOT'O 3HAHUS WM BUJA JESATEIbHOCTH; COBEPIIEHCTBOBAHUE  MMEIOLIErocs U MpUOOpeTeHHe
HOBOTO OIIBITA IO3HABATECIIBHON NeATeNbHOCTH, IPO(PECCUOHATBHOTO CAaMOOTIPEIEJIEHHS 00yUJaroIUXCS.

JlaHHas nporpaMmma rapaHTHpyeT oOecrieueHue eqMHCTBa 00pa30BaTeIbHOIO MPOCTPAHCTBA 3a CUET IIPEEMCTBEHHOCTH, MHTErpalluHy, IPE10CTaBICHUS
paBHBIX BO3MOYKHOCTEH 1 KauecTBa 00pa30BaHHUS.

Coneprxanue [IporpaMMbl CTpOUTCS € Yy4€TOM PETHOHAIBHBIX 0COOCHHOCTEH, YCIOBHM 00pa30BaTe/IbHBIX OpraHU3alyii, a TAKXKe C y4eTOM BOBJICUEHUS
00yJaromuxcs ¢ OrpaHMYE€HHBIMU BO3MOKHOCTSIMHU 3/10POBbSL.
Ocnoenas yenp n3ydeHus yueOHOTo Kypca «XHMHUS: TEOPUS M NPAKTHKA
(dbopMupoBaHHE IPEACTABICHUN 0 XUMUUECKOM COCTaBIISIIONIEH €CTECTBEHHO- HAyYHON KapTUHBI MHUpPa, OBJIAZICHUE BaKHEHIIMMU XUMUYECKUMHU MTOHATUSAMH,
3aKOHAMM U TEOPHUAMMU.
Ochoenuie 3a0auu:
OBJIJICHUE METOJIJaMH HAyYHOT'O MIO3HAHUS JUIs OObSICHEHUS] XUMHUYECKUX SIBJICHUH U CBOMCTB BEILECTB, OLICHKU POJIM XUMUU B Pa3BUTHH COBPEM EHHBIX
TEXHOJIOTUH U MOJIy4€HUU HOBBIX MATEPHAJIOB;
BOCIHUTaHUE YOSKJEHHOCTH B O3UTUBHOM POJIM XMMHUU B )KU3HU COBPEMEHHOI'0 00IEeCTBA, HEOOXOAMMOCTH IPAMOTHOTO OTHOILIEHHS K CBOEMY 3/10POBBIO U
OKpYKarollen cpene;
IPUMEHEHHE NOJTYYEeHHBIX 3HAaHUHU 17151 0€30MacHOr0 NCIOIb30BAHUS BEIIECTB U MaTEPHUAJIOB B OBITY, CEIBCKOM XO3SHCTBE U Ha IPOU3BOJICTBE, PELICHUS
IIPAKTUYECKUX 33734 B MOBCEAHEBHOM JKU3HU, ITPENYIIPEKICHUS SBJIECHUHN, HAHOCSILINX BPE] 3J0POBBIO UEJIOBEKA U OKPYKAOLEH cpefie.



OBIIASI XAPAKTEPUCTHKA YYEFHOT'O KYPCA BHEYPOUHOU JEATEJIBHOCTH

Copneprxanue yueOHOTO Kypca «XHMHUSI: TeOPHUS M MPAKTHKA» NPEICTABICHO JIMHEHHBIM CIIOCOOOM MOCTPOEHHS YU€OHBIX IPOTpaMM. YUeOHBIH MaTepHal
BBICTPAMBAETCS B OJHOM JIMHUU M COCTOUT U3 TIOCIIEA0BATEIILHO CBA3AHHBIX MEXIy 000 I71aB ¥ TeM. Y4eOHBIH MaTepuai KaKJI0H MOCIeAyIOIIe i TIaBbl
SBJIIETCS JJOTMUECKUM MIPOJIOJKEHUEM TOT0, YTO U3Yy4aloCh B MIPEIbIAYILEM TU1aBe. DTO MO3BOJIET IKOHOMUTh BPEMSI, TOCKOJIbKY HUCKIIIOUAETCS
nyOIMpoBaHUE MaTepHUaIa.

[IporpaMMHbIil MaTepuall OTpaXXaeT BCE COBPEMEHHbBIE 3aIpOChl 00IIECTBA:

¢dbopmupoBanus HyHAAMEHTAIBHBIX MIPEICTABICHUA O MUPE, BKIIOYAIONINX HAPSAAY ¢ GU3NIECKUMU U OMOJOrMYECKIMH 3HAHUSIMH, HEOOXO MBI 00beM
XUMHWYCCKIX 3HAHMI,

(dbopMHUpOBaHHE XMMHUECKHUX 3HAHUI BaXKHBIX KaK JUIsl TOBCEJHEBHOM KU3HU, TaK U JUIs JESTEIIbHOCTH BO BCEX 00JIACTSIX HAYKH, HAPOJIHOTO XO35HCTBA, B
TOM YHCJI€ HE CBA3aHHBIX C XMMHEW HEMOCPEACTBEHHO.

XuMuyeckoe 00pa3zoBaHuE HEOOXOAUMO TaKXkKe JUIsl CO3/IaHus y 0OydaroluXcs MpeICTaBICHUM 0 POJIM XMMHH B PEIIEHNN 3KOJIOTUYECKUX, ChIPHEBBIX,
SHEPreTUYECKUX, POIOBOJIbCTBEHHBIX, METUIIMHCKUX MTPOOJIEM YeI0BEYECTBa.

Llennocmuule opuenmupol IIporpaMmbl onpeeNsitoTCsS HAIPABJIEHHOCTHIO HA HAllMOHAJIbHBIA BOCIIUTATEIbHBIN U/ Ieall, BOCTPEOOBAHHBII COBPEMEHHBIM
POCCHUICKHM 00IIIECTBOM U TOCYIapPCTBOM.

[Iporpamma npegycmaTpuBaeT ooecrieueHre o0meo0pa3oBaTeI-HON M OOMIEKYIbTYPHOU MOATOTOBKH ydamuxcs. [I[porpamMmMa mo3BoJisieT pacKpbITh
BEIyLINE UJIEU U TEOPUH XUMHUECKON HayKH, GOPMHUPYIOLIE MUPOBO33pEHHE yUaIIUXCsl — 3aKOH COXpaHEHMs MacChl U dHepruu, [lepuonnyeckuii 3akon /1.
N. MenneneeBa, Teopusi XUMUYECKOTO CTPOCHUS OPraHMUYECKUX BeIlecTB, Teopus pacTBopoB. [lomydeHHbIE 3HAHUS CO3/1AI0T YCIOBUS /1Sl IOHU MaHUS
3aBHCHMOCTH CBOMCTB BEUIECTB OT COCTaBa U CTPOEHUS; 00YCIOBIEHHOCTh IPUMEHEHHUS BEIECTB UX CBOMCTBAMU; MaTEpPUAIILHOE €MHCTBO
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB; BO3PACTAOIIEH POJIM XUMUHU B CO3/IJaHUN HOBBIX JIEKAPCTB U MAaTE€pPUAJIOB, B 3KOHOMUH ChIPbsl, OXpaHe
OKpY)Karolenl Cpeibl.

Copepxanue [IporpamMmbl pa3paboTaHO B COOTBETCTBUH C TPEOOBAHUSIMU COBPEMEHHOM AUJAKTUKU U BO3PACTHOM IICUXOJIOTHUH U HAIIPaBJICHO Ha pelIeHue
3a/1a4 1o GOPMHUPOBAHUIO Y YUALTUXCS HAYYHOTO MUPOBO33PEHUS, OCBOCHHS 00IIEHAyYHBIX METO/IOB MMO3HAHUS, MPAKTUYECKOTO IPUMEHEHH S 0Ty YeHHBIX
3HAHUM, CO3/IaHNE MEXIIPEAMETHBIX CBs3€l ¢ peaMeTaMu o0nacTeid MaTeMaTHYeCKUX U TyMaHUTapHBIX HayK.

Ipunyunst u ocobennocmu cooepoicanus Ilpoepammol:

MIPUHLUII CHCTEMATUYHOCTH U MOCIEA0BATEIbHOCTH IIPEATNOIAraeT BbIACICHUE B U3y4aeMOM MaTepuaie BeAyIuX UJIeH U TEOPHil, BBICTPAaUBAHHE
JIOTUYECKOM CUCTEMBI Kypca U y4eOHOTro MaTepuasa BHYTpU OJHOM IiaBbl, TeMbL. [IpUHIIUIT CHCTEMHOCTH U MOCIIEIOBATEIFHOCTH TO3BOJIET COXPAHUTh
COOTHOIIEHUE MEXTY TEOPETUUECKUMHU MOJIOKEHUSAMH U MPAKTUYECKOM COCTaBIIAIONICH Kypca. PeanuzyeTcs B ocine10BaTeIbHOCTH TEOPUH, TPAKTUKH,
KOHTPOJISI © CAMOKOHTPOJISE 00y4aIOIINXCS;

MIPUHIIUIT HETIPEPHIBHOCTH TO3BOJISIET OPraHU30BbIBaTh 00YUYEHHE C OTIOPON HAa 3HAHUS XMMUH, MTOTYY€HHBIE Ha CTYNEHSX Ha4aJIbHOTO OOIIEr0 1 OCHOBHOTO
oOmiero o0pa3oBaHus, a TAK)KE Ha )KM3HEHHBIHN OMBIT yyamuxcsa. Kpome Toro, OONBIIYIO POJIb UTPAIOT 3HAHUS, C(OOPMUPOBAHHBIE IPYTUM MPEAMETHBIMU
00JacTsMu; MPUHIUI JOCTYITHOCTH ¥ MHIUBUyaTU3allMU CTPOUTCS Ha y4eTe yueOHbIX BO3MOKHOCTeH oOyuaromuxcs. [103BossieT BbIOpaTh ONTUM aTbHO
y4eOHBbIi MaTepuall, COOTBETCTBYIOIINUN BO3PACTHBIM, (PU3MUECKUM, ICUXOJOTMUECKUM U HHTEIUIEKTyalbHbIM 0COOCHHOCTM oOyuatomiuxcs. O0ydyeHue
XUMUYECKOMY COJIEPKAHUIO OCTAETCS TOCTYITHBIM, HO MIO3BOJISIET YMCTBEHHO M MHTEJUIEKTYalbHO Pa3BUBATh O0YYAIOLINXCS; IPUHIUI BAPUATUBHO CTH B
OpraHu3aiuy 00pa3oBaTeNIbHON JeSITEIbHOCTH Aa€T BO3MOXKHOCTD ISl Pa3JIMUHBIX BAPHAHTOB peali3allii TEOPETUUECKOM 1 MPAaKTUUYECKOH YacTu Kypca,
UCX0/1s U3 00ECTIEYEeHHOCTH Kypca MaTepHallbHO- TEXHUUECKUM, HH(OPMAIIMOHHBIM, METOMYECKIM 0OecrieueHueM, 0COOEHHOCTSIMH pa3HbIX TPy



ydamuxcs B KJ1acce. ITo3BonsIET NCKATH KOHCTPYKTUBHBIC ITyTU OPraHu3anuu yqe6H0171 ACATCIIBHOCTHU HC TOJIBKO YUYUTCIII0, HO U 06yqafoancs1; MMPUHIHAIT
MUHHMAaKCca B OpraHM3aluy 00pa3oBaTEIbHON  JESATEIBHOCTHU MO3BOJISIET 00YJaIOUIMMCS OCBOUTH 00s3aTENBHYIO YacTh peau3yeMoii mporpamMmMel. B To
JKC BpCMsd IporpaMma Jac€T BO3MOKHOCTb Pa3BUTHIO TBOPUYCCTBA, MHTCIIJICKTA 06yqa10m1/1xc;1 4cpe3 y4acCTuc B HpOCKTHOﬁ JACATCIIbHOCTH, B
HCCIIEI0BATENIbCKON AEATEIbHOCTH, B PELIEHUH 33/1a4 [TOBBIIIEHHOTO YPOBHS CI0XHOCTH.

CucTeMHO — IeATeNIbHOCTHBIN TIOAXO0/I, peanu3yeMblii B [Iporpamme, mo3BosseT GOpMHPOBATH IMYHOCTHBIE, METAIIPEIMETHBIC U TIPEMETHBIE PE3yIbTaThI,
0003HaYCHHBIE ()eIepaIbHBIM FOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM B TIPEIMETHON 00macTi «ECcTeCTBEHHBIC HAYKH» C yIETOM
UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUarOIINXCS.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpeanero o6uiero o0Opa3zoBanust yueOHbIH Kypc « XHMHUSI: TEOPUS M MPAKTHKA» SBJIIETCS KypCOM IO BbIOOPY 00yJaromuxcs B MpeIMeTHON
obnactu «EcTecTBEHHBIE HAYKN.

[Tporpamma yueOHOTO Kypca «XHMUsI: TeOPHS M MPAKTUKA» paccynTaHa Ha 68 yueOHBIX 4acoB, Ha U3y4YeHHE Kypca B 11 kiaccax mpezmoiaraercs
BEIICNTUTE B 1 1kmacce 68 wacoB (2 yaca B Henenro, 34 yaeOHBIX HEJICIH).

INNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «XuMus: TEOPHS U MPAKTHKA

[TnarupyeMble pe3ynbTaThl OCBOSHUS MPOTPAMMBI y4EOHOTO Kypca « XUMHUsI: TEOPHsI H MPAKTHKAY YTOYHSIOT M KOHKPETU3UPYIOT 00IIee TOHUMaHHUE
JUYHOCTHBIX, METAITPEIMETHBIX M MPEJAMETHBIX PE3yIbTaTOB KaK C IMO3UITNH OPTaHU3AINH UX JTOCTIKEHUS B 00Pa30BaTeILHON JEITSILHOCTH, TaK U C
MTO3UITUH OIIEHKH JTOCTHKEHUS 3TUX PE3YJbTaTOB. Pe3yabTaThl H3yueHUsT y4eOHOTO (3JIEKTUBHOTO) Kypca 110 BEIOOPY 00yUJarONIUXCsl JOKHBI OTPAKATh:
Pa3BuTHE TUYHOCTH O0YYAIOIIMXCS CPEJICTBAMU MPEUTaracMoro Ui H3YYCHUs YIeOHOTO MpeMeTa, Kypca: pa3BUTHE OOIICH KYJIBTYPhl 00yJYaroIIuXCsl, UX
MHUPOBO33PEHUS, IIEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK, Pa3BHTHE ITO3HABATEILHBIX, PETYJIATUBHBIX 1 KOMMYHHUKATUBHBIX CITOCOOHOCTEH, TOTOBHOCTH U
CIIOCOOHOCTH K CAaMOPa3BUTHIO U MPOPECCHOHATBHOMY CaMOOIIPE/ICIICHHIO;

OBJIaJICHUE CHCTEMATHYCCKUMH 3HAHUSIMH U TTPHOOPETCHHE OIBbITa OCYIIECTBICHUS 11eJIeCO00Pa3HON M pe3yJIbTATUBHOM JEATCIIEHOCTH,

pa3BHUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMO0OOPa30BaHUIO, OBJIAJICHHIO KITFOYCBBIMH KOMIICTCHTHOCTSIMHM, COCTaBIISIOIIUMHU OCHOBY  yYMCHHS:
CaMOCTOSITSIIBHOMY IPHOOPETEHUIO U MHTETPALlMK 3HAHWH, KOMMYHHUKAIIUU U COTPYAHUYECTBY, 3 (HEKTUBHOMY PEIICHHUIO (pa3pelieHuIo) mpooiem,
OCO3HAaHHOMY HCIT0JIb30BAHHIO HH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH, CAaMOOPraHN3alliy U CaMOPETYJISINH; 0OecIieueHUe
aKaJeMHYCCKOH MOOMIBHOCTH | (MJIM) BO3MOXKHOCTH IIOIICP)KUBATH N30paHHOE HAIIpaBJICHHE 00pa3oBaHusl; oOecrieueHre MpoPecCHOHAIBHON OPUCHTALINN
00yJaroIuxcs.

NJAHUPYEMBIE JIMUYHOCTHBIE PE3YJbTATHI

JIMuHOCTHBIC PE3yJabTAaThl BKIFOYAIOT:

POCCUICKYIO TPAXKIAHCKYIO WICHTHYHOCTD (MICHTU(UKAIUS ce0sl B KaueCTBe IrpaxkIaHiHa Poccru, ropiocTh 3a IOCTUKEHHS PYCCKHX YUEHBIX, 32 PYCCKYIO
HAyKy, OCO3HAHHUE U OIIYIICHUE JINYHOCTHOM CONPHYACTHOCTH CYAbOE POCCUHCKOTO HApoa).

Oco3HaHHOE, YBaXUTEIBbHOE U JOOpOKENaTeIbHOE OTHOIICHNE K UCTOPHH, KYJIBTYPE, PETUTHH, TPAJUIUAM, SI3bIKaM, [IEHHOCTSIM

HaposoB Poccuu 1 Hapo10B Mupa;

c(OpPMHUPOBAHHOCTH 1IETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPaKTUKU;
c(hOpMUPOBAHHOCTH LICHHOCTH 3/I0POBOTO M 0€30MacHOr0 00pa3a KU3HH; UHIUBUIYAIbHAS U KOJIEKTUBHASI 0€30TaCHOCTh B UPE3BBIYAMHBIX CUT yallHsIX;
c(hOpMUPOBAHHOCTH OCHOB 3KOJIOTHYECKON KYIbTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO MBIIUICHHUS;



OCBOEHHOCTbH COLIMAIBbHBIX HOPM, IIPABWJI OBEJCHHUS, POJIeH 1 (JOpM COIMATIBHOM JKM3HU B TPYINIAaX U COOOIIECTBAX;

OCO3HAHHOE, YBaXKUTEIIbHOE U JOOPOKENTATENIBHOE OTHOLIICHUE K JPYrOMY UElIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO, KYIIBTYPE, SI3BIKY, BEpe, I paskKIaHCKON
1o3ulMU. I 0TOBHOCTB M CIIOCOOHOCTB BECTU JUAJIOT C APYTHMU JIIOABMU M JOCTUraTh B HEM B3aUMOIIOHUMAHUS;

Pa3BUTOE MOPAJIBLHOE CO3HAHNE U KOMIIETEHTHOCTh B PEIIEHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JITYHOCTHOTO BbIOOpa, opMHpOBaHNE HPABCTBEHHBIX
YYBCTB ¥ HDABCTBEHHOTO MOBEJICHUS, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM ITOCTYIIKAM; 3CTETUYECKOE, SMOLIMOHATILHO-IIEHHOCTHOE
BUJICHUE OKPYXKAIOILEr0 MUPA; CIIOCOOHOCTh K SMOLMOHAIBHO-IIECHHOCTHOMY OCBOEHHUIO MHpA.

INVIAHUPYEMBIE METANIPE/IMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIE pe3ybTaThl BKIOYAIOT TPU TPYIIIbI YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI.

Pecynamuenvie ynugepcanvnule yueonvie oeiicmeus

CaMOCTOSITENILHO OIPENENATh 1IE€IH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO OIIPEJIENINUTD, UTO 1I€JIb JOCTUTHYTA; OLIEHUBATh BO3MOXHbBIE
MOCJIEJICTBUS IOCTHKEHUS IOCTABJICHHOM 1IENN B

NeSITEeIbHOCTH, COOCTBEHHOM JKU3HU U KM3HHU OKPY’KAIOLIUX JII0/IEH, OCHOBBIBAsICh HA COOOPa)KEHUSAX STUKU U MOPAJIH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTeIbHOMN JAEATEILHOCTH U )KU3HEHHBIX CUTYaIUsX;

OILICHHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U JIpyrue HemaTepualbHble pecypchl, HEOOXOAUMBIE ISl JOCTHXKEHUS TOCTABIIEHHOM 1IENIN; BHIOUPATh MYTh
JOCTHKEHHUS 1€, MJIAHUPOBATh pelICHHE MOCTABIEHHBIX 3ajla4, ONTUMHU3HUPYS MaTepHalibHble U HeMaTepualbHble 3aTPAThl; OPraHU30BbIBATh

3¢ deKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTUYKEHUS TIOCTAaBJICHHOM 1I€JIM; COTIOCTABIISTH MOJy4YE€HHBIH Pe3yabTaT IeATEIbHOCTH C
MOCTABJICHHOW 3apaHee LEJIbIO.

Ilo3nasamenshovle ynugepcanvhle yueonole 0eicmeus

UCKaTh U HaXOAUTh 0000IIEHHbIE CIOCOOBI pEeLIeHHS 3a1a4, B TOM YHCJIE, OCYIIECTBISATh Pa3BEPHYTHIM HH()OPMALIMOHHBIN TIOUCK U CTAaBUTh Ha €T0 OCHOBE
HOBBIE (YUcOHBIC U TTO3HABATEIIbHBIC) 3a/1a4H;

KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH MH(POPMAIMIO C PA3HBIX MO3UIHIH, pacro3HaBaTh U (UKCUPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX
HCTOYHUKAX;

HCII0JIb30BATh PA3IMYHbIE MOJIEJIbHO-CXEMAaTUYECKUE CPECTBA [Tl MPEACTABIICHUS CYIIECTBEHHBIX CBSI3€H U OTHOILIEHUH, a TaKkKe MPOTUBOPEUHUH,
BBISIBJICHHBIX B UH(POPMAIIMOHHBIX HCTOYHHUKAX;

HAXOJWUTh U MPUBOJIUTH KPUTHUUECKUE apTyMEHThI B OTHOLICHUH JEHCTBUIN U CY>KICHHM IPYroro; CIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHUECK UM
3aMeUYaHUSM B OTHOILIEHUU COOCTBEHHOTO CYXKJCHHS, paCCMATPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHUS;

BBIXOJMTH 32 pAMKU y4EOHOTO MpeIMEeTa U OCYIIECTBIISTh LIEeJICHANPABICHHBIN MOMCK BOZMOKHOCTEH JIJIs IIMPOKOTO NMEPEHOCa CPEICTB U CIIOCOOOB
JIeHCTBUS,

BBICTPANBATh MHANBUAYAJIBEHYIO 00pPa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYEHHS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYCHUS,
MEHSTh U YACPKUBATh Pa3HbIE MO3UIIMU B MO3HABATEIILHOMN 1EATEIbHOCTH.

Kommynuxamuenvie ynugepcaivHule yueoHvle Oelicmeus

OCYIIECTBIIATH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMMU, TaK M CO B3pOCIBIMU (Kak BHYTPH 00pa3oBaTeIbHOI opraHu3alny, Tak U 3a ee IpeaeaaMu),
o10MpaTh NapTHEPOB JUIS JIETOBOM KOMMYHUKAIIUU UCXOJsl U3 COOOpakeHUI pe3ynbTaTUBHOCTH B3aMMOJCHCTBUS, @ HE TMYHBIX CUMITATUH;

IIPU OCYIIECTBICHUH I'PYIIIOBON pabOThI ObITh KaK PYKOBOJMTENIEM, TaK U YJICHOM KOMaH/Ibl B pa3HbIX POJISIX (FeHepaTop uaeH, KpUTHK, UCIOTHUTENb,
BBICTYNAIOUIUH, KCIIEPT U T.1.);



KOOPAMHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBHSX PEabHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BepHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM aI€KBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEICTB; Paclo3HaBaTh
KOH(IMKTOTEHHBIE CUTYAI[MH U IPEAOTBpAlaTh KOH(PIUKTHI 0 UX aKTUBHOH (a3bl, BRICTpAaUBaTh JEIOBYIO U 00pa30BaTEIbHYI0O KOMMYHUKAIINIO, 130eras
JIMYHOCTHBIX OLIEHOUYHBIX CYXIECHUH.

INVIAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI

B pesynbpraTe 00yuenus no IIporpamMme ydeOHOro (37€KTUBHOTO) Kypca «XUMHS: TEOPHS U IPAKTUKa» 00y4aromuics HayuynuTCs:

MOHUMAHUIO MPEIMETA, KIFOUYEBBIX TEOPUH U MOJOKEHHUN, COCTABISIONINX MPEAMET « XUMHUS», YTO 00ECTIEUUBACTCS MTOCPEICTBOM MOICTHUPOBAHUS U
IIOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB, XapaKTEPHbBIX JUIsl peAMETHOM obnactu «EcTecTBEHHbIE HAYKI;

YMEHHE pelIaTh OCHOBHBIE MPAKTUYECKHUE 33/1a4H, XapaKTEpPHBbIE [yl UCII0JIb30BAHUS METOI0B U MHCTPYMEHTapUs MpeaMeTa « XUMU»;

(hopMHpOBaHHE MEXIPEIMETHBIX CBSI3EH C APYTMMH 00sacTAMU 3HaHUsA. OOyJaoUUIiCs MOJYYHUT BO3MOKHOCTh HAYYUThCS !

OBJIAJIETh KJIFOYEBBIMU MOHATHUAMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS HAyKa XUMUS, PacllO3HaBaHUE COOTBETCTBYIOLIUX €1 MPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTH JJEMOHCTPUPOBATh PA3IMUHBIE IT0IX0AbI K U3YUEHUIO SBJICHUH, XapaKTePHBIX JJIS U3ydaeMOl HayKU XUMHUU;

YMEHHE pelIaTh, Kak HEKOTOpPbIE MPAKTUYECKHE, TAK U OCHOBHBIE TEOPETUUECKHE 3a/1a4H, XapaKTEpPHbIE /Ul UCIIOJIb30BAHUS METOJIOB U HHCTP yMEHTApUs
XUMHH; HAJTM4YKE PEJICTABICHUA O XUMHUH KaK LEJIOCTHOW TeOpUHU (COBOKYITHOCTH T€OPHUiA), 00 OCHOBHBIX CBSI3SX C MHBIMHM CMEXHBIMU 00JIACTIMU 3HAHUH.

COJEPKAHUE YYEBHOI'O ITPEIMETA 11 kiaacc 68 4/rox (2 4./Hen.)

Tema 1. XumMuueckuii 3;1eMeHT (2 4ac)

Crpoenue atoma. Mzotombl. SAapo: mpoToHBI U HEUTPOHBI. M30TOMBL. DIEKTpOHBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTUUeCKHil ypoBeHb. OCOOCHHOCTH
CTPOCHHSI DJIEKTPOHHBIX O0OJIOYEK aTOMOB JIEMEHTOB 4-TO0 W 5-T0 mepuoaoB nepuoandeckoit cuctemsl JI. M. MenneneeBa (mepexoaHbIX 3JIEMEHTOB).
[Tonsitre 06 opOuTaNsX. S- ¥ p-opOUTATH. DIEKTPOHHBIE KOH(UTYpallMK aTOMOB XMMHUYECKHUX 37IeMeHTOB. OCHOBHBIE MOHSTUSI XUMHUH.

Tema 2. Pacuersl mo xumu4yeckum GpopmysiaM U ypaBHEeHUSIM XUMUYeCKUX peakuuii (15 v)

OcHOBHBIE KOJIMYECTBEHHbIE XaPaKTEPUCTUKU BEIIECTBA: KOJIMYECTBO BEIIECTBA, Macca, 00BEM.

MaccoBasi, o0beMHast 1 MOJISIpHasi 10JIsl BElIecTBa B cMecH. MaccoBasi JIOJisl 2JIEeMEHTa B COSAMHEHUH. PacdeT mMacchl U KOJIMYECTBA BEUIECTBA MPOAYKTA
peaxIuu, eciiu OJJHO BEUIECTBO JaHO C MPUMECSIMHU.

[Ipocreiimmas unu smnupudeckas dopmyna. MctunHas wim mousekynspHas dopmyna. Pacuérbl, cBsS3aHHBIE C MPUTOTOBIEHHEM pacTBOPOB. [IpaBuio
CMEIIICHUS PacTBOPOB, («IpaBmiio KpecTa»). Kpucramnoruaparsl. Pemienne pacu€THBIX 3a/1a4 HAa KPUCTAIOTUAPATHL. 3a7adu C KCIOJIb30BAHUEM Pa3HBIX
CHOCOO0OB BBIPAKEHHUSI KOHIEHTPALMU DPACTBOPOB. XHUMHUYECKOE YpaBHEHHE, TEPMOXMMHUYECKOE YpaBHEHHE, TEIIOBOH 3(h(HEeKT XMMHUECKON pPEaKIIHH.
CrexuoMeTpuueckue pacyeTbl. BbIXoa MpoIyKTa peaKkiuu.

Tema 3: [lepuoguvecknii 3aK0H, NEPUOANYECKAS cHCTeMa XUMU4YecKuX djeMeHToB /[.U. MenaeneeBa. Ctpoenne Bemecrsa (10 )

CrpykTypa nepruoandeckon cucteMbl XuMmuueckux s1nemeHToB JI. . MenneneeBa. OcHOBHBIE BUbI XUMUYECKOM CBSI3U, MEXaHU3MBbI UX 00pa3oBaHus. THIIbI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB. XAPAKTEPUCTUKA XUMHUECKOH CBs3U. [IpoCcTpaHCTBEHHOE CTPOEHHUE MOJIEKYST HEOPTaHUYECKUX U
OpraHMYECKUX BEUIeCTB. JlucnepcHble CUCTEMBI.



Tema 3. Xumnueckue peakuuu (20 1)

Peakuuu coequHeHus!, pa3ioKeHUs, 3aMEIIeHns U 0OMEHa B HEOPraHMYECKON M opraHmdecko xumuu. Peakunuu sk30- u 3Hgorepmuueckue. TemnoBoit
3P PEeKT XUMHUUECKOW PeaKUu U TEPMOXUMHUYECKHE ypaBHEHUS. Peakuuu ropenst, Kak YaCTHBIN CiTydail S9K30TEPMUYECKUX PEaKIIHiA.

CKOpoCTh XMMMUYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XMMMUYECKON peakUuu OT MPUPOJbl PEarupyrollMX BEIIECTB, KOHIEHTPALMH, TEMIIEpaTypbl,
IUIOUIa/I TIOBEPXHOCTH CONPUKOCHOBEHHUS M KaTanuzaropa. Peakuuum romo- u rereporeHHsle. [loHsTHe O kaTanu3e u Katanusatopax. ®epMeHThl Kak
OMOJIOTHYECKHE KaTalnu3aTtopbl, ocoOeHHOCTH MX (yHKmHoHUpoBaHuA. HeoOpatumbie m oOpatumble XuMH4Yeckne peakiuu. COCTOSIHHE XHMHYECKOTO
paBHOBECHS JUIsl 0OpaTUMbIX XUMHUYECKUX peakiuil. CiocoObl cMEIIeHUs] XUMUYECKOTO paBHOBecHs. Teopus anekTpoiauTuyeckas auccounanus. Kuciortsl,
OCHOBAHHUS M COJHM C TOYKH 3PEHHUS TEOPHH DJICKTPOJUTHUECKOW nuccoumanuu. HeoOpatumenii ruaponu3. OOpatumeblii ruaponu3 coieil. CremeHb
okucnenus. OnpenereHue CTENEHW OKHUCICHUsA 1o Qopmyne coeauHeHus. [loHsATHE 00 OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX peaknusx. OKHCIeHHe u
BOCCTaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIID.

DNEeKTPOIN3 KaK OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIN MpOIlecC. DIEKTPOIU3 PACIIIIABOB U PACTBOPOB.

Tema 4. Heopranuueckasi u opranudeckasi xumus (17 4)

B3anMojeiicTBre METaIOB ¢ HEMETAJIIaMU (XJI0OpOM, CEpO U KUCTIOpoJoM). BzaumMoaeiicTBrE MIETOYHBIX U IIETOYHO3EMEIbHBIX METAJIJIOB C BOJIOM.
DIEeKTPOXUMHUYECKUH PsiJl HAPSDKEHUM METAIIOB. B3anMoieiicTBHE METAJIIOB € paCTBOpPaMU KHCJIOT U cojieil. AMOMUHOTEpMHUs. B3anMopeiicTBrue HaTpust
C 3TaHOJIOM U (peHosioM. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Haubosiee THIUYHBIX MTpe/icTaBuTeNiel HeMeTasioB. OKUCIUTENbHBIE CBOIICTBA
HEMETAJJIOB (B3aUMOJICHCTBHE ¢ METaJUIaMH B BOJIOPOJIOM). BoccTaHOBHTENTEHBIE CBOMICTBA HEMETAIOB (B3aUMOICUCTBHE C OoJiee
AIIEKTPOOTPHUIATENLHBIMA HEMETAIIJIAMH U CII0XKHBIMU BellecTBaMHu-okucauTensiMu). Kiaccudukanns kucaor. XuMU4YecKHe CBONCTBA KUCIIOT:
B3aMMO/ICHCTBUE C METallIaMi, OKCUJJaMH METAJUIOB, THIPOKCHAMH METAJUIOB, COJISIMU, ciupTaMH (peakuus stepuduxanyn). OcoOble CBONCTBA a30THOM U
KOHIICHTPUPOBAHHOW cepHOM KUCIOTh. OCHOBaHMS, NX Kiaccu(UKAIUsa. XUMHUYECKHE CBOMCTBA OCHOBAHHI: B3aMMOJICHCTBHE C KUCIOTAMHU, KHUCIOTHBIMH
OKCHJaMU U coJiAMU. Pa3nokeHne HepacTBOPUMBIX OCHOBAaHUIA.

Knaccudukanus coneit: cpeame, KUCIIbIe 1 OCHOBHBIE. XMMUYECKHAE CBOMCTBA COJICH: B3aUMOICHCTBUE C KUCIOTAMH, IEJI0YaMy, METaJUIAMHA U COJISIMHU.
[TonsaTHE O TEHETHUECKOW CBSI3U U TeHETHYECKUX psanax. ['eHeTndyeckuii psg metamwia. ['eHetnueckuii psg Hemeramuia. OcOOCHHOCTH T€HETHYECKOTO Psijia B
OpraHMYeCKOM XUMHH. [ 'eHeTnyeckas CBsi3b KJIIACCOB OPraHMYECKUX BEILIECTB.

Tema 5. IkcnepuMeHTAJIbHbIE OCHOBBI XUMHH (4 4)

KauecTBeHHbIe peaklMd Ha HEOPraHUYECKUE BEIECTBA M HOHBI. AJTOpUTM HAeHTU(UKaluU, Onok-cxema. KauecTBeHHBbIE peakluu Ha OpPraHUYecKHe
BEIIECTBA. AJITOPUTM OOHAPYKEHUSI OPraHUYECKUX COCTMHEHUN



TemaTnueckoe niannposanue B 11 kiacce

Homep ypoka | Cogaeprxanue (pa3nenbl, TEMBI) KomnuectBo
4acoB
1 Tema 1. Xumudeckuii 31eMeHT 2 uac
1-2 Ctpoenre aroma. M3orombl. DJIEKTPOHBIL. JIEKTPOHHAs 000J0YKa. DHEPreTHYecKui ypoBeHb. OCOOCHHOCTH CTPOCHHS 2
PIEKTPOHHBIX O00JIOYEK aTOMOB DJIEMEHTOB 4-r0 M 5-To mepuonoB mnepuomumveckoil cucremsl [I. M. MenneneeBa
(mepexoaHbIX dneMeHTOB). [loHsATHE 00 OpOUTANSX. S- U p-OopOUTATU. DIIEKTPOHHBIE KOH(PHUTYpAIIMH aTOMOB XUMUUYECKHX
prieMeHTOB. OCHOBHBIE MOHATHS XUMHUH.
Tema 2. Pacdersl 10 XUMHYeCKHM (OPMYJIaM M YPABHEHHUSIM XUMHYECKUX PeaKI Ui 15 yacoB
3 (OCHOBHBIE MTOHATHSA W 3aKOHBI XUMUHU 1
Pacuétel ¢ mpuMeHeHneM ypaBHeHus MenaeneeBa — Kiaiinepona
HaxoxxeHue MOJIeKyIsIpHOM Macchl BEECTB. Pacuer MaccoBOil 10IM 3JIEMEHTA B BELIECTBE.
4 Pacuer MaccoBoli oAU NPOAYKTa B cMecH. BeIUnCIeHEe MacCOBOM JTOJIM BELIECTBA B PACTBOPE. 1
5 PacueTbl 00beMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKIX PEaKITHIX. 1
6-7 PacuerHbIe 3a/1a4n 10 YPAaBHEHUIO XUMUYECKUX PeaKIni (110 M3BECTHOW Macce) 2
PacuerHbIe 3aa4n IO ypaBHEHUIO XUMUIECKUX PEAKINH (IT0 U3BECTHOMY O0BEMY)
8 Pacuers! TeruioBoro 3 dexra peaxium. 1
9-10 PacueTsl MacCOBOI JOJIM TPOIYKTa PEaKIUH OT TEOPETHYECKH BO3MOKHOTO. 2

Pacuersl 00beMHOI A0JH NPpOAYKTa pCaKlIMU OT TCOPECTHUYCCKU BO3MOKHOIO.




11-12 Pacuer Macchl, KOJTMYECTBA BEIICCTBA MPOYKTA PEAKIIHH, €CIIH OJJHO BEIIECTBO JJAHO B U30BITKE. 2
Pacuer Macchl, 00beMa MPOYKTa PEAKIINHU, €CITH OHO BEIIECTBO JaHO B H30BITKE.
13-14 Pacder Macchl ¥ KOJIMYECTBA BEIIECTBA MPOIYKTa PEAKIIUH, €CIU OJHO BEIECTBO AAHO C IPUMECSIMHU. 2
Pacuer Macchl 1 00beMa MPOAYKTA PEAKIIHH, €CJIH OJHO BEIIECTBO JAHO C MPHUMECSIMH.
15-17 3a1a4M ¢ UCTIONIB30BAHUEM PA3HBIX CIIOCOOOB BHIPAKECHHS KOHIICHTPAIIUH PACTBOPOB. 3
PacuéThl, CBSI3aHHBIC C TPUTOTOBIEHHEM PACTBOPORB. IIpaBUIIO CMEIIEHHs PACTBOPOB, (KIIPABHIIO KPECTay).
Kpucramioruapatsl. Pemenue pacu€THbIX 3a7a4 Ha KPUCTAJIIOTUIPATHIL.
Tema 3: [lepuoauuecknii 3aKoH, NepUOANYECKas cucTeMa xuMmuieckux djemenToB .. MenaeneeBa. Ctpoenue 10 gyacoB
BellecTBa
18-19 CTpyKTypa MepHOANIEeCKON CHCTEMBbI XuMUdecKux dmeMeHToB J[. . Menneneena. 2
OCOOCHHOCTH pa3MeIlCHUS 3JICKTPOHOB 110 OPOUTAJIAM B aTOMaX MaJjbIX U OOJIBIIMX TIEPUO/IOB
[BajIEHTHOCTE U CTEIIEHL OKUCIICHUS
20-21 (OCHOBHBIC BUIFI XHMHYECKON CBSI3H, MEXaHU3MBI X 00pPa30BaHUS 2
22-23 THUITBI KPUCTAIIIMIECKUX PENICTOK U CBOMCTBA BEIIECTB 2
24-25 [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOPTAHUYECKIX M OPTaHUYECKUX BEIIECTB. 2
26-27 Kitaccubukaiys XduMHUECKUX PEaKIMi B OpraHMYSCKOW U HEOPraHUYECKOW XUMHUH. 2
[ToHsiITHE O KOMIUIEKCHBIX COCTUHEHUSIX
Tema 3. XuMuveckue peakiuu 20 yacoB
28-37 CKOPOCTh XUMHUYECKUX peakiuil. DakTopsl, BIMSIOIINE HA CKOPOCTD PEAKIIMA. 10
Xumuueckoe paBHOBecHe. PerreHre 3aad Ha CKOPOCTh XMMHUYECKON PEeaKIUi U XUMHUECKOE PABHOBECHE.
38-42 OKHCIHTENbHO-BOCCTaHOBUTEIbHBIE peakiiuu(OBP). 5
43-47 DnexkTponuTrdeckas mucconuanys. (J./1.) Bomopomusrit mokazarens. [ 'maponms. 5
Tema 4. Heopranuveckasi 1 OpraHnyeckasi XuMusi XuMHst 17 yacoB
48-51 Merauibl. BzanmoielicTBue METaJIOB ¢ HEMETaUIaMHU (XJIOPOM, CEpOil M KUCIOpo10M). B3aumoieiicTBrE MIETOYHBIX U 4
[11€7T0YHO3EMEJIbHBIX METAJIOB C BOJIOM. DJIEKTPOXUMHUYECKUMN psil HANIPSHKEHUH MeTallIoB. B3anuMoielicTBue METallioB €
[pacTBOpaMu KHUCJIOT U cojieil. AmoMuHoTepMHusl. B3auMoaeiicTBre HaTpust ¢ ATaHOJOM M peHoJioM. Kopposus MeraioB
Pacuérel mo Teme «DnekTponu3y. Pelenne 3a1a4 mo TeMe «ANEKTPOIH3Y», METAJUINYecKas MIIaCTHHKA
52-55 Hemeranbl. CpaBHUTENBHAS XapaKTEPUCTHKA TAIOTCHOB KaK HanboJiee THMMYHBIX MPeACTaBUTeNeH HemeTaioB. OKHUCITUTENbHbIC 4

CBOMCTBA HEMETAJIIOB (BSaHMOHGﬁCTBI/Ie C ME€TajlliaMHu U BO,[[OpO,Z[OM). BoccranoBuTenbHBIE CBOMCTBA HEMETAJIOB (B3aPIMOZ[6ﬁCTBPIe C
Oomee QJICKTPOOTPULIATCIIbHBIMY HEMCTAIIJIAMHU U CJIOKHBIMU BeH.IeCTBaMI/I-OKI/ICJ'II/ITeJ'IHMI/I).

KrcioTel OpPraHUYCCKNEC U HCOPIraHNYICCKHUC. KauecrBenHrie PCaK Ha HCOPraHNYCCKUC BCIICCTBA U UOHBI. KadgecTBeHHBIC peakonuun




Ha OPraHN4YCeCKUEC BCIICCTBA

56-59 OcoOble CBOMCTBA a30THOW M KOHIICHTPUPOBAHHON CEpHOI KHCIOTE. OCHOBaHUS, UX KIaccHpHUKanus. XMMHIECKHE CBOMCTBA 4
OCHOBaHMI: B3aMMOAEUCTBUE C KUCIIOTaMH, KUCIIOTHBIMHA OKCHJIAMU M COJIIMU. Pa3no)keHue HepacTBOPUMBIX OCHOBaHHM.
Knaccugukanus coneil: cpeqHue, KUCIbIe H OCHOBHBIE. XMIMHUYECKHE CBOMCTBA COJICH: B3aMMOJICHCTBIE C KUCIOTaMH, HICIIOYaMH,
MeTauIaMy U cossiMu. [IoHATHE 0 TEHETUYECKOM CBSA3M U F'€HETUYECKUX psfax. ['eHernueckuil psg Meramia. ['eHeTnueckuii psj
HeMeraa. OcOOEHHOCTH IeHETUYECKOro psijia B OPraHUYeCKON XUMUH.

AMQOTEpHBIE OPraHUYECKUE U HEOPTAHUIECKUE COCIHMHEHMSI.

60-64 ["eHerryeckas CBSI3b MKy KJacCaMH OPraHUYeCKHX U HEOPTraHHMYECKUX COCIMHEHHH. 5
Llerouky mpeBpaIeHi, OTPajKarOIHe TeHETUIECKYIO CBSI3b MEX]y KIIaCCaMU HEOPTaHMUYESCKUX M OPraHUYECKHUX BEIIECTB

65-68 Tema 5. JkcnepuMeHTATbHBIE OCHOBBI XHMHH 4 yaca
KadecTBeHHbIC pEaKIMi HA HEOPTaHMYECKHE BEIECTBA U HOHBL. AJITOPUTM UIeHTH(UKAIMH, OJI0K-cXxema. KauecTBeHHbIE peakiuy Ha
OpraHUYecKHe BEIIeCTBA. AJITOPUTM OOHAPYKEHHSI OPraHUYECKUX COCANHCHUI

HUTOrO: 68
4acoB

KOMIIJIEKC OPTAHU3AIIMOHHO-TIEJATOTHYECKHX YCJIOBUM

MarepuajbHO-TEXHHUYECKOE 0oDecreueHue

TexHnuyeckoe ocHalleHHe KaOUHeTa:

KOMIIBIOTEP C BBIXOJIOM B VIHTEpHET, MpUHTED, CKaHEep, MyJIbTUMEAUNHBINA POEKTOP, HMHTEPAKTUBHAS 10CKa, BeO-KaMepa, nudpoBast 1abopaTopusi 10 XUMUHU
st yautenst RELAB, mudposas madoparopust o xumuu 1ia yaeanka RELAB, munu-skcnpecce — mabopatopusi.

OBOPYJIOBAHUE KABUHETA

IIpudopsbI JeMOHCTPAIHOHHBIE

HaumenoBanue KoanuectBo
IBJIMOMETP 1
[Tpubop it WILTIOCTPAIIMK 3aBUCUMOCTH CKOPOCTH XUMHYECKOH PEaKIIMU OT YCIOBUMA 1

OKpY>Karolen cpepl

[TpuGop 11151 nosrydeHus rajlouJ0anKaHoB

[TpuGop i1t OKUCIIEHUS CIIUPTA HAJl METHBIM KaTaIu3aToOpoOM
[TpuGop 115t 31EKTPOIIM3a PpACTBOPOB COJIECH

ITpuGop nst onpeneneHus cocTaBa BO3ayxa

[TpuGop 1115t moJTydeHHs pacCTBOPUMBIX BELIECTB B TBEPIOM BUIE
[TpuGop 17151 MILTIOCTPAIIMK 3aKOHA COXPAHEHHs] MACChl BEIIECTB
[TpuGop 15t moJTydeHus ra3on

[TpuGop 17151 mosrydeHus ralouJOAIKaHOB M CI0XKHBIX 3(hUpPOB
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Anmnapar Kunma

Amnmnapat A npoBesieHus xumudeckux peakuuit (AIIXP)

bapomerp- anepouy

Habop meraneii K ycTaHOBKE JIJIsl IEPETOHKH BEIIECTB

[TpuGop 17151 OMBITOB MO XUMHUH C IIEKTPUYECKHM TOKOM

CTOJIMK TIOIBEMHBIHN

CronMK 1eMOHCTPAMOHHBIH

S I

ItatuB 1abopaTopHbIii KOMOWHUPOBAHHBIH

IIpudops! 001ero Ha3HaAYeHUs

HaunmeunoBauue KomnuectBo

banst koMOWHUpOBaHHAS 4

Becsk1 1181 chimyynx MatepraioB 1

I'eneparop (M cTOYHUK) BBICOKOTO HAIIPSHKEHUS

CYIHI/IJ'II)HaH MaHCJIb JJId IOCYbL

DJIEKTPOIIINTA

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIH30BATENS ¥ MOCOOUEM ISl yJallluXcst

Ha6op mocynbl u mpuHaAIEKHOCTEH 17151 pabOThI ¢ MaJTbIMH KOJIMYECTBAMH BEIICCTB

Habop nocynibl 1151 peakTHBOB

KommuexT n3nenwmii n3 kepamuku, dapdopa u dasHca

KommiekT noxex hapdopoBsix

Kommekt MepHbIX K010

Komriexr MCPHBIX INJIACTUKOBBIX NUJIMHAPOB

Komrexr BOPOHOK CTCKIIAHHBIX

KoMIuiexT ctakaHoB XUMHUYECKUX MCPHBIX

Komrmiexr CTYIIOK U IICCTUKOB

KommiekT mmaresnei

KomIuiexT crakaH4nKkoB JJIA B3BCIIIMBAHU A

Yamka KpUCTAJUIM3allMOHHAA

Iumiel TUreIbHbIE

Kommnekr MCPHBIX CTCKIIIHHBIX NUJIMHAPOB

CnuproBka JlabopaTtopHasi

MarnuTHas Melianka
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Ha60p I MOACTTUPOBAHUA CTPOCHUA ATOMOB 1 MOJICKYJI




| HaGop /1 MOJIEMPOBAHKS JIEKTPOHHOTO CTPOEHHS ATOMOB

KommuiekTol 1J1s1 JIAa0OPATOPHBIX M MPAKTHYECKUX PadoT

HanMMCHOBAHHC

KoanuectBo

I'oprouee cyxoe

1

JIoKKa 11 COKUTaHUs BEIECTB

HaGop sTHKeTOK

ITpo6upku 14*120

100

ITpo6upku 16*150

Cerka naryHHas

TurensHbBIC HIUATIIHI




Jlep>xkarenu amst mpoOHpoOK

CrnupToBKH J1ab0paTOpHBIE

Tepmomertp sxuakocThbii (0-100°C)

©

ItatuB nabopatopuslii xumuueckuit (ILJIX)

Ly aper 25 Ma/50 mor/100 mut

Xumuueckue crakadbl 50 /100 mor/150 M

TTimockomoHHBIE KOJIOBI

Konnueckue xoosr 100 mi1/250 mur

Kpyrnononnsie kox0s1 200 Mi1/250 mi1/500 m1/1000 mot

HartypaabHbie nocodous. Koaieknumn yueoOnbie

Haumenosanue

KoanuectBo

MeTtaniabsl

ChIpb€ U1 TOTUIMBHOM MPOMBIIILIEHHOCTH

[lIxana TBEpIOCTH

FpaHI/IT 1 COCTaBJIIIOIIUE €0 YaCTUu

ChIpb€ U1 XUMUYECKONW MPOMBIIUIEHHOCTH

Hedtp 1 npoaykTsl e€ nepepaboTku

KamMmeHHBbIH yroib ¥ MPOyKTHI €ro nepepaboTKu

XN~ wNE

AnroMuHUR

©

CrexJyio u n3aCIuA U3 CTCKIIAa

[EEN
©

Kgapi B mpupoae

[EEN
[EEN

Boinokna

[EEN
N

Tonmuso

[EEN
w

IInacTmaccel

[EEN
&

Topd 1 npoayKThI ero nepepaboTKH

RRRR R Rk Ok RO~




‘ 15.  Munepainsl ¥ TOpHbIE TOPO 1B ‘ 1

Taﬁ.]'ll/lllbl NOCTOSAAHHbIC

HaumeHnoBanue KosmmuectBo
1. [lepnoanueckas cucrtema xumudeckux anemeHtoB [[.1. Menpaeneesa 1

2. PacTBopuMOCTb COJIEid, KUCIIOT, OCHOBAaHUI B BOJE 1

3. DNEKTPOXUMHUYECKUN Psii HAIPSHKEHUH METaJIIOB 1

IMopTpeTsl yueHbIX — XUMHKOB

HaumenoBanue KosnmuectBo
1. Aorasipo AmeJieo 1

2. baiiep Anonbd 1

3. Beprennyc Ménc Sko6 1

4. boiins Pobept 1

5. byrnepos A.M. 1

6. Bynsopt Pobept 1

1. HansToH [IxoH 1

8. JlaByanbe Antyan Jlopan 1

9. Mennenees /l. . 1

10.  IMommarJlaiinyc Kapn 1

Mopaenan

HaunmenoBanue KonunyecTtBo
1.KoMruiekT Moienel KpUCTaUIMYECKUX PEIIETOK 1
2.KoMmiekT /i NpakTHYeCKUX paboT Jisi MOAECTUPOBAHUS MOJIEKYII [0 OPraHuYeCKOM 1

XUMHH

3.Ha6op AL MOJCJIIMPOBAHUA CTPOCHUSA ATOMOB U MOJICKYJI

4.Ha6op JJI1 MOACTIMPOBAHUS SJICKTPOHHOI'O CTPOCHUA aTOMOB

5.Habop ans cocraBnenust 00bEMHBIX MOJIETIeH MOJIEKYI

S

6.Komriekt AJI IPAKTHYCCKUX pa60T AJIL MOACTIUPOBAHUA MOJICKYII 11O HeOpFaHquCKOﬁ
XHUMHNHN

Tabauubl Mo Heopranu4veckoi xumum 8-9 kinace

| 1. HowmenkiaTypa cosiei |1




2. Kpucrannsl 1
3. XuMHU4ecKasi CBsI3b 1
4. BanentHocTh 1
o. Mogenn aToMOB HEKOTOPBIX XUMHUYECKHUX JIEMEHTOB 1
6. bunapnsie coeguHeHUs 1
7. Crpoenue atoma 1
8. DneKkTpoHHas opOUTAIB 1
9. CreneHb OKUCIICHUS 1
10.  CmocoObl CokUTaHMSI TOTUTMBA 1
11.  IIpou3BoOJCTBO CEpHOM KHCIOTHI 2
12. TIpow3BOACTBO aMMHaKa 1
13.  TIpom3BOACTBO a30THOW KHCIOTHI 1
14.  CunukarHas NpOMBIIIJIEHHOCTh 1
15.  Druextposm3 Xxjmopusa HATPUS 1
16.  TlomydeHue aFOMUHHS 1
17.  Xwumus 1oMeHHOTO mpoliecca 1
18.  IIpowm3BoJCTBO YyryHa 1
19.  KouBepTep ¢ KUCIOPOIHBIM JyThEM 1
20.  BrimaBka cTanu B DJIEKTPOTICUH 1
21.  BslmiaBka cTanu B 3JIEKTPOHHO-JIYYEBOU Meun 1
22.  OOoramenue pyn daoTarueit 1
23.  OOXwur U3BECTHSIKA 1
24. [IpousBoCcTBO aneTHICHA 1

Tadoanubl mo opranuyeckoi xumum 10-11 kaace

HOMGHKJ'IaTypa OPraHNYCCKUX COC,I[I/IHCHI/Iﬁ

[IpenenbHbIC YTIEBOIOPOIbI

HenpenenbHble yrieBoa0poibl

["'omonorus

CtpykTypHas uzomepus

SHRAEI RN

CTPYKTypHaH W IPOCTPAHCTBCHHAA U30MCPUS

7.

qDYHKHI/IOHaJ'H)HBIe IMPOU3BOAHBIC YTJICBOAOPOAOB

RlIRR R R R -

Cnucox PC€AKTUBOB, JISl IPOBCACHUSA 3KCHepI/IMeHTaJII>H0ﬁ HacTu

CoeqvHeHNs JJUTHSA:




CoenuHeHus1 HATPUSA:

CoeauHeHHud KAJIUA:

CoenvHeHVSI MATHMA:

DTOpUATUTHS LiF
XJaopua TUTHs LiCl
IM'uapokcun Hatpust NaOH
XJopu HaTpus NaCl
dTopu HATPU NaF
bpomu Hatpus NaBr
Cynbsbua Hatpus Na.S
Cynbdut HaTpus Na, SO3
Cynbdar HaTpus Na2 SO4
I'unpocynedar HaTpus NaHSO4
Cwiiukar HaTpHsl Naz SiO3
KapOoHnat Hatpust Na, CO3
®docdar HaTpusd Nas PO4
HuTtpat Harpus NaNO3
IM'uapoxkcun kamus KOH
Xmopu Kanus KCI
Wonmun xamus KI
Cynbdar kanus K>SO4
Ponmanun xamus KSCN
Hurpart kanus KNOs3
I'mapodocharkanus (kamuii) K2HPO4
I'ekcarmanodeppar(l11) xamus Ka[Fe(CN)s]
(KkpacHasi KpOBSIHAsI COJIb)

I'ekcarmanodeppar(ll) kamus Ka [Fe(CN)s ]
(>x€nras KpoBsHAs COJIb)

Jluxpomar Kanus K2Cr207
(kanuii TByXpOMOBOKHCIIBIN)

Xpomar Kajaus K2CrO4
(Kanuii XpOMOBOKHCIIBIH)

| Xmopua maruus | MgCl




COCHHHGHI/IH KaJIbIIUA:

Coenunenus dapus:

CoenuHenusi HUHKA:

Cynbdar Maraus MgSQO4
Oxcun marHus MgO
XJT0pHT KaJIbITUs CaCl
CynbdaT KaapIus CaS04
docdar Kaabius Caz(POa4)2
I'uapoKCua KajbIys Ca(OH):
OxcuJ KaJTbIus CaO
Xnopun Gapust BaCl,
Hurpar 6apus Ba(NOz3)»
XJ0pu IMHKA ZnCl,

Cynbdar unnka
(IIMHKOBBIN Kymopoc)

ZnSO4 * 7 H,0

Coenunenusi meau(l1):

CoenyHeHnusi CBHHIIA:

Coemnnenust nukeas(l1):

Coenunenusi ko6aanta (11):

Oxcun meau (11) CuO
Xnopun meau (1) CuCl,
Cynbdar memu (I1) (MegnabIi Kynopoc) CuSO4 * 5H,0
Okcu CBUHIA PbO
Hurpat cBunma (1) Pb(NO3),
Cynbdar aukens (I1) NiSO4
(CEpHOKUCIIBIN HUKEJIb)

| Cymbar kobansta (I1) | CoSO4

CoennHeHus1 Maprasua:




Coennnenus skeje3a:

CoenquueHuns coJieidi aMMOHMA:

[lepmanranar kanus KMnO4
Cynbdar Maprasia MnSOg4
XJopua Maprasia MnCl,

Oxkcuj Maprasia MnO-
Xnopun xenesa (111) FeCls
Xnopumkenesa (I1) FeCl>
Cynbdart xenesa (I1) FeSO4 * 7TH20
( >KeJIe3HBIN KYIOpOC)

XJ0pu aMMOHUS NH4CI
KapOonat ammMoHuS (NH4)2CO3
Hutpar ammonus NH4NO3
Cynbdar aMMoHUS (NH4)2S04
Jlmxpomar aMMOHUS (NH4).Cr,07

ITPOI'PAMMHOE OBECIIEYEHHUE:

o | Ha3sBanue

HHuTtepakTuBHOE yueOHOe mocobue» Harmsmaas xumush (MHCTPYKTUBHBIC TaOIHITHI)

HHuTtepakTuBHOE yueOHOe mocodue» Harmsannas xumus» 8-9 kiacchl

Heopranuueckas xumust «C u Si» gactp 1,2

Heopraanueckas xumus «OO0IIHE CBOWCTBA METAILIOBY

N
1
2
3 HuTtepaktuBHOE yueOHOe mocodue» Harmsamnas xumus» 10-11 kmaccsl
4
5
6

8 xiacc

Yactsb 1: «IlepBoHavyasibHbIE XUMUYECKUE TTOHATHUS
Yactb 2: «Kucnopoa»

Yacte 3: «Bona. PactBopbl. OcHOBaHUS»

Heopranndeckas xumus «N u P»

7
8 Heopranuueckas xumus «l'anoreHsl u cepa»
9 Opra"uyeckasi XUMHS

Ypoxku xumun Kupmina u Medoaus

MaCTep- KJIaCC YUUTCIIA XUMUHN




12

XUMHS JIEMEHTOB

13 | Xumus B nikosie «KuCI0TH 1 OCHOBaHHSDY

14 | Xumus B mwkone «Conny»

15 | Xumus B mikoae «MuHepabHbIE BELIECTBA»

16 | Xumus B mikosie «CioKHbIe XUMHYECKHE COCTMHEHUS B TIOBCETHEBHOM JKU3HI
17 | Xumus B mKosie «ATOMBI U MOJICKYJIa»

18 | Xumus B nikosie «BoiHBIE PaCTBOPHD)

19 | Xumus B mikosie «BemecTBa 1 X MpeBpaIieHusn

20 | Xumus B mKose «YTIepoa U €ro COSTUHEHUS. YTIEBOIOPOIbD»

21 | Xumus B mkosie «[Ipou3BoIHBIC YTIICBOIOPOIOBY

22 | Mynprumenmitnoe npuitoxxkenue K YMK «Xumus 8 xirace»

NH®OPMALINOHHOE OBECIIEYEHUME ITPOT'PAMMBI:
B mikone nmeercs npe3eHTanuu, BUACOYPOKH, METOIMYECKUE U TUAAKTHUECKHUE TOCOOUS sl MPOBEACHUS 3aHITUN, IPOBEPKHU U 3aKPETJICHUS 3HAHUM 110

IporpaMme:

IHA-9

LA i ALl
TR Cucsen B4 Concames

XHMnsa

TEMATHUMECKHE TECTRI
24 RYPC OCHOBHON HIROIL

® TEXVIRMA HONTPO AL
» NOAFOTOMNA W FUA

Xumus. 7-9 knaccel. TemaTnueckue TeCThbl 32 KYpC 0CHOBHOM MKoJbI. Texkymmii koHTpoJb. [loaroroska k I'MA.
ISBN: 978-5-9966-0566-8

Astop: Ilog penakuueit B.H. [foponbkuna

Tom: 2014

Koun-Bo cTpanui: 427

Y4eOHO-MeTOMIECKOE TIOCOOMEM TIPeTHa3HAYCHO ISt 0000IIEeHNs U CHCTEMAaTHU3aIlii MaTepralia 3a Kypc 7-9 Ki1accoB u
MOJTOTOBKH K K3aMEHY 10 XUMHH 332 KypC OCHOBHOM IIKOJIBI B TecToBOM dopme (TMA-9 B hopmare OI'D).

CopepxaHue MocoOusi COOTBETCTBYET aKTyalbHOM crierupuKaluy dK3aMEHalMOHHON paboThl TOCYAapCTBEHHOM (MTOTOBOM)
arrecrauuu. [IpuBoasaTcs moapoOHbIe CBEIEHUS O TUIIAX 33aJaHUil SK3aMeHa M0 XUMHU U PEKOMEH Iallii MO BBIOJIHEHHUIO
9TUX 3aJaHuil. B KHUTY BKIIIOUEHBI OTIOPHBIE KOHCIIEKTHI K KaKaoMy Tumy 3aganus (Al-Al5, B1-B4, C1-C4), o6neruaromiue
M3Y4YEeHHE TEOPETUUYECKOro MaTepuaia, u 6osuee 50 1eMOHCTPAIIMOHHBIX TECTOB C MOAPOOHBIM OOBSICHEHUEM PEILlICHUH,
PENEeTHIIMOHHBIE TEMATHUYECKHUE TECTHI JUIS MOATAHOTO OCBOSHUS MaTepHalia.

[TocoOue sBisieTcst yacThio yueOHO-MeToquueckoro komruiekca «Xumus. [loagroropka k TMA-9».




N Aopesnont AT, Sapecean
12, Cooowey 34 Sempzeses :

- XUMUS

NOATOTOBKA K Or3-2016

| il |

Xumus. [loaroroBka k OI'2-2016. 9 kiaacc. 30 TPeHUPOBOYHBIX BAPHUAHTOB 10 JeMoBepcun Ha 2016 rog.
ISBN: 978-5-9966-0761-7

Agsrop: Ilog pea. B.H. JloponpkrHa

Tl'ox: 2015

Komn-Bo cTpanwmir: 288

Hogoe yue6HO-MeTOqMuecKoe nocoOue npegHazHaueHo it NoArotoBku K OI'D 1o XuMuM 3a Kypc OCHOBHOM
obmieo0pazoBarenbHOM MKOJIBI B 2016 roxy. OHO BKIIOYAET Clieayromue MaTtepuaibl: 30 BApHaHTOB y4eOHO -
TPEHUPOBOYHBIX TECTOB, COCTABJIICHHBIX IO MPOEKTY crienupukanuu u gemosepcun OI'23-2016 ot 21.08.2016 1. (20
BapuaHToB 1o Mozenu 1 u 10 no mozenu 2) ¢ oTBETaMH; 10 2 BapHaHTa JEMOHCTPALMOHHBIX TECTOB 110 MoJeisiM 1 u 2 ¢
MOIPOOHBIMH PEMICHUSIMUA M KOMMEHTAPHSIMHU K KQXKJIOMY THITY 3aJJaHHUI; STAJIOHBI OTBETOB KO BCEM 33/IaHUSIM;
METOIMYECKUE PEKOMEHIAINY JIJTsl yIAIIUXCSI.

O Zapassumd AT, Gepescann,
TR Cxeseea, 0 A Tespasens

¢ > TemaTHuecKHil TPEHUHT
w3 p .
TIra VPOOMER CHONMOCTH

Xumus. EI'9-2017. 10-11 kaaccel. TemaTuueckuii TpeHUHT. 3a1aHust 6a30BOro M MOBBIIIEHHOT0 YPOBHEH CJI0KHOCTH.
ISBN: 978-5-9966-0850-8

Astop: Ilox pen. B.H. Jloponbkuna

Ton: 2016

Kon-Bo crpanuir: 640

[Tocobue Bxitouaet 6osee 2600 3aganuii 6a30BOTO M MOBBIIIIEHHOTO YPOBHEH CI0KHOCTH, 00hETMHEHHBIX TI0
TeMatudyeckoMmy npuHuumny. Kaxapiit pa3aen, kpoMe TpPEeHUPOBOUYHBIX MaTEpUaJIOB, BKIIIOYAET Pa3HOOOpa3Hble IPUMEPbI
BBITIOJTHEHUS 33JIaHUN ¢ TIOAPOOHBIM Pa300poM U OOBSICHEHHEM pellieHri. bobiioe KoTu4ecTBO pa300paHHBIX PUMEPOB
(6omee 80) maéT BO3MOXKHOCTH OOYJAIOIIMMCSI OCBOUTH METOIUKY BHITIOTHEHUS 3amanuii EI'D. 3ananus, BKIIOUEHHBIC B
KHUTY, MOTYT OBITh UCIIOJIb30BaHbI HE TOJIBKO Ui TOoAroToBKU K EI'D, HO M [U1g mpoBeieHust TEKYIIEro U MPOMEKYTOUHOTO
KOHTPOJISL.

XUMUSA

Janauus
BLICOKOI'O YPOBHA

CAOKHOCTH

Xumus. EI'D. 10-11 knaccsl. 3ananust BBICOKOIO YPOBHS CIIOKHOCTH.

ISBN: 978-5-9966-0788-4

Astop: Ilog pen. B.H. Jloponbkuna

Tom: 2015

Kon-Bo cTpanuw: 336

Kuura BkitouaeT 3a1aHus BEICOKOTO YPOBHS CIIOKHOCTH (Bompockl 36-40 Ha EI'D). Kaxplii e€ pa3aen colepkuT
HE0OX0IMMbIE TEOPETHUECKHUE CBEJICHHS, pa300paHHbIe (JIEMOHCTPAIIMOHHBIE) TPUMEPHI BBHITIOTHEHUS 33JaHUN, KOTOPbIE
MI03BOJIAFOT OCBOUTh METOJUKY BBINIOJHEHHUS 33JaHUM BBICOKOTO YPOBHS CJIOKHOCTH, M TPYIIIbI TPEHUPOBOYHBIX 33JJaHUM T10
temaM. Knura agpecoBana yyammumces 10-11-x kiaccoB 001eo0pa3oBaTesibHbIX yupexkaeHui, roropsmumces k EI'D u
MJIAHUPYIOIIUM THOJYYUTh BBICOKUM PE3yJIbTAT HA SK3aMEHE, a TAK)KE YUUTEISAM U METOJUCTaM, KOTOPbIE OPTaHU3YIOT
MPOIIECC MOJTOTOBKH K SK3aMEHY 110 XUMUHU.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481

XMmMuUa

3 TPEHNPOBOYHBIX
BapMaHTOB

Xumus. [loaroroska k EI'2-2017. 30 TpeHMpPOBOYHBIX BapUaHTOB 110 AeMoBepcun Ha 2017 rox.

ISBN: 978-5-9966-0876-8

Agsrop: Ilox pen. B.H. JloponbkrHa

I'on: 2016

Komn-Bo cTpanuir: 544

W3nanue conep Ut cieayromue MaTepraisl: - 30 HOBBIX TPEHHPOBOYHBIX BAPHAHTOB, Pa3paO0TaHHBIX 110 TPOEKTaM
nemoBepcuu u cnenuduranuu 2017 roga, omyoimkoBanHbM 26.08.2016; - 3 moIHOCTRIO pa300paHHBIX BapuaHTa C
IIpUMEPaMU BBIINOJIHEHUSI BCEX 3aJaHUM; - OTBETHI KO BCEM 3a/IaHUSIM; - KPATKHE METOANYECKUE PEKOMEHIAIINH 110
WCTIOJIb30BAHUIO PA3ITUYHBIX MaTEpUAIOB s moaArotoBku K EI'D. Mcnonp3yeTcs B 00pa3oBaTenbHOM MPOLIECCe - Ha YPOKax,
B MaJIbIX TPYIIIAaX U HA WHIUBUIYaTbHBIX 3aHATHIX.

SAAHMS H petneHust
MOATOTOBKA
x ET'D

TPEHRPOBOAHAN TETEAIS

Yacas ey

10-11.....

EH. depmaees. AL Boprmns, -
T.0. Cxewas, 111 Tvagasms | e
&

HEOPTAHHYECKASA

XUMUA

3;{;13""“‘ H PELIEHHASN
MOJArOTOBKA

K EI'D
TPEIMPNIACAIAR TETPATH

Mevan . Cinica

acus

O6mas xumus. [loaroroBka k EI'D. 10-11 knacc. 3aganus u peumenus. TpeHUpoBOUHas TETPab.

ISBN: 978-5-9966-0365-7

Asrop: Ilog penakuueii B.H. Jloponbkuna

Tom: 2013

Koun-Bo ctpanui: 240

VYyebHoe nmocobue npegHa3zHaueHo Il KOMIUIEKCHOM MoAroToBKH K EI'D mo xummum.

Kuura conepxut cucteMy ynpaxHeHUI B popMe BOIIPOCOB U 3aj1ay Mo o011ell XuMuu. BeinonHeHne ynpaxHeHu| 03BOJIUT
BBIPa0OTaTh IPAKTUYECKUE HABBIKK, HEOOXOJUMBIE [UI IOUCKA OTBETOB K TECTOBBIM 3aJaHUsAM. Pelenne Bcex 3a1anuit
NOJIPOOHO Pa3zbsICHEHO. 3aJaHusl, IPUBEAEHHBIE B 3TOM U3JJaHUH, MOTYT OBITh MCIIOJIb30BaHbI sl IPOBEJCHUS TEKYILErO U
TEMaTHYECKOT0 KOHTPOJIS B Ipolecce 00ydeHusl.

Heoprannueckas xumus. [logroroska k EI'D. 10-11 knacc. 3aganus u pemierus. TpeHUpoBOYHAS TETPab.

ISBN: 978-5-9966-0363-3

Astop: Ilox penakuueit B.H. foponskuna

Ton: 2013

Komn-Bo cTpanwmir: 217

VYyebHoe nmocobue npegHa3HaueHo I KOMIUIEKCHOM MoaroToBku K EI'D mo xumuun. KHHra COep XKUT CHCTEMY yIpaKHCHHM
B (popme BOIIPOCOB U 3a/1a4 110 HEOPTAaHWYECKOW XUMHH U BKIIFOUYAET 3a/1aHus, TpoBepsiemble B Tectax EI'D B Bompocax A3-
Al2, A25, A26, A27, B1-B5, B9, B10, C1, C2, C4. BeinosiHeHUE yIpaKHEHUI MO3BOJIUT BHIPA0OTATh MPAKTHUYECKHE
HaBBIKU, HEOOXOAUMBIE JIJISl IOMCKA OTBETOB K TECTOBBIM 3aaHusAM. Pemenue Bcex 3amanuii (58 3amau u 212 ynpaxHeHHH,
OOJIBIIMHCTBO M3 KOTOPBIX BKJIFOYAET HECKOJIBKO YacTel) MoApoOHO pa3bsCHEHO. B omucanue penieHus Kax 10l pacu€THoi
3a/1a4uM BKJIFOUEH MyHKT «JIoruka (MmiaH) pemenHus 3aaun», B KOTOPOM aBTOPBI OOBSACHSIOT, KaKUM 00pa3oM COCTaBIsIeTCS
IJIaH pelIeHUs 3a/1aud. 3a/laHusl, IpUBEIEHHBIC B ’TOM MOCOOUH, MOTYT OBITh UCIIOJIL30BAHBI JUIsl IPOBEICHUS TEKYIIETO U
TEMaTUYE€CKOT0 KOHTPOJISI B Ipoliecce 00ydeHHUsI.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903

Xumusi. EI'D. Paznen «Oprannueckas xumusi». 10-11 knaccel. 3aganus u peumenus. TpeHUpOBOYHAS TETPAIb
: ISBN: 978-5-9966-0995-6
OPHHH‘IECIS;; ’l Asrop: Iox pex. B.H. JlopoHbkuna

I'on: 2017
)(I/II\'/II/I;I Kon-Bo crpanun;: 272

10-11.....

[TocoOue nmpeaHa3zHAYCHO /Il KOMIUIEKCHOHM 1o iroToBky K EI'D mo xumuu. B xHure nipencrasieH pa3aen «Opranudeckas
xuMush». Llenp Hamero u3ganusi — Hay4IUTh MIKOJBHUKOB OBICTPO 1 0€30IMO0YHO penIaTh BCeBO3ZMOKHBIE 3aa4H T10
JAHHOMY pa3Jely.

[Tocobue conepxut: 6osee 300 3amanuii; OTBETHI K HUM; TIOAPOOHBIE KOMMEHTAPUU KO BCEM 33/IaHUSIM; TUTAHBI PEIICHHS
BCEX PAaCUYETHBIX 3a/1a4. KHHUTa COEPIKUT CUCTEMY yIIpakHEHHH B (hopMe BOITPOCOB U 33124 [0 OPTraHWYECKONH XUMUH U
BKJIFOYAET 3a7aHus, IpoBepseMbie B Tectax EI'D B Bompocax A7, A13-A18, A26, B1, B6-BS8, C3, C5. Beimonnenue
YIpaXHESHUH TO3BOJUT BEIPA00OTATH MPAKTUYECKHE HABBIKH, HEOOXOMMBIE JIJISl IOMCKA OTBETOB K TECTOBBIM 33JJaHHSIM.

Komnakr-mucku: [udposas 6a3za Buneo «Xumus. CereBast Bepcusi». UHCTUTYT HOBBIX TexHoorui. 2006; BupryansHas mkona Kupma u Medoamus.
«Ypoxu xumun Kupunna u Medpoaus 8-9 kmace, 10—11 xmace». OO0 «Kupumn u Medoauity. 2002; «Otkpsitas xumusi». OO0 «Duzuxon». 2005; Bam
penetutop «Xumus 7-11 kmace». OO0 «PaBHoBecuey. 2004; O6pa3oBaTenbHast KOJUICKIUA. XuMust s Becex — X XI: XuMudecknue onbIThl CO B3phIBAMU U
6e3». OO0 «1C-TTabmummuary. 2006; Xumusa. MynsTuMenuitHoe yaeOHoe mocobue HoBoro oopasia. 8—9 kiacc. DnekTpoHHas OMOINOTEKA.
«IIpocsemenuey. 2002.

KAZAPOBOE OBECIHHEYEHUE ITPOI'PAMMBbI
[Tporpamma «IIpakTuyeckas xumus» peanuzyercs Ha 6aze MAOY COIII Ne 20 yyuTenemM XUMUM BBICIIIEH KaTETOPHH, TIEAArOroM JTOTIOJHUTEILHOTO
00pa3oBaHusl, MMeIarorMuecKuii cTaxxk 6osiee 29 ner.

CIIMCOK JIMTEPATYPBI:
Jlureparypa a8 yuurens:



1. Ia6puensa O.C., Bonouk B.b. O0mas xumust: 3a1aun 1 yrpaxHeHus : mocodue s ydamuxcst 11 kiracca o0ieo0pa3oBaTeIbHbIX YIPEKICHUH C
yr1yONeHHBIM 3ydeHueM xumui. - M.: Ilpocsemenue, 2008 T.

2. Iabpuensu O.C., [Tonomapes C.1O., Kaproa A.A. Oprannueckast XuMusl: 33794 U YIpaXHEHUs: mocooue uist yuammxcs 10 kimacca
0011e00pa30BaTeIbHBIX YUPEKICHUH C YriTyOIeHHBIM U3ydeHueM xumuu. - M.: IIpocsemenue, 2009 r.

3. I'a6bpuensn O.C., [IpommenoB A.H. Xumus. Pernonansnsie omummuanst. 8-11 xmaccsl. - M.: [Ipoda, 2008 r.

4, I'munaka H.JL. 3agauum u ynpaxHeHHS 110 0011ei xumMun: YuebHoe nocodue st By30B. - JI.: Xumus, 1986 r.

5. Kykos I1.A., XKykosa U.H., Cmuproa JI.M. Coopuuk 3ama4 no oomer xumumn. - CI16.: [Tapurer, 2000 .

6. XKykos I1.A., XKyxosa U.H., CmuproBa JI.M. Coopuuk 3agau no oprannueckoir xumuu (10-11 xmaccsr). - CII6.: [Tapuret, 2000 r.

7. 3anaun Beepoccuiickux ommmmman o xumuwn/ [lox o6m. pea. Axagemuka PAH, npodeccopa B.B. Jlyauna. - M.: Dk3amen, 2010 r.

8. Kysbpmenko H.E., Epemun B.B., COopHuk 3a1a4 u ynpakHeHui mo xumuu. — M.: Ok3amen, 2013 r.

9. Kyspmenko H.E., Epemun B.B., Uypanos C.C. CO0pHUK KOHKYPCHBIX 3a7a4 10 XumMuu. — M.: Dk3ameH, 2016 T.

10. Hogommunckuit .M., HoBommmackas H.C. Tumnbl xXumudeckux 3a1a4 u crocoOs! ux pemienus. 8-11 xi.: Yue6Hoe mocodue nmst
00111e00pazoBaTeNbHBIX YUpexkaeHuH. - M.: «Onukc 21 Bex», 2015 1.

11. [Tonsckue xumuueckue omumnuaznsl. [lep. ¢ monsck. [1.IN. BysnoBckoit, T.A. 3omotapeoii, A.}O. Casunoit/ [lox pen.C.C. Uypanosa. — M.: Mup,
2013 r.

12. Uypanos C.C. Xumuueckue onmumnuaapl B mkoje: [locodue mis yaureneit. - M.: [Ipocsemenne, 2016 .

13. Mpemmnep .M., XoxnoBa A.J1. Meronuka pemienust pacueTHbIX 3a1a4 o xuMuu. -M.: «IIpocBemenner, 2014 r.

14. Epémun B.B., Kyamenko H.E, Tepenun B.1., Ipo3noB A.A., Jlyaun B.B. «Xumus 10 knace» (yriyOaeHHBIH ypOBEHbD)

15. INa6puensu O.C., JIsicoBa I'.I". «Xumus 11 kmace» npoduiibHBIN ypOBEHB

16. INa6puensu O.C., Octpoymos N.I'., A.K. Axnebunnn A.K. Xumus. BBoassiit kype.7 kinacc: yae6Hoe mocobue -M.: IIpoda, 2011.

17. UepnoOennckas .M., [lementoeB A.W. «BBenenne B xummuto. 7 kinacc: yaebnoe nmocobue -M: Bmamoc, 2004

18. Urnatses C.1O. «Xumus. Herpagunmonusie ypoku. 8-11 kmnacce»: -Boarorpag «Yuurensy, 2004

19. Tymuna H.U. Xumus. [Ipaktukym no oprannueckoit xumuu 10-11xkmnaccel: -Bonrorpan, Yuutens, 2006

20. Kypraunckuii C.M. BHekaccHas paboTta mo xumun: M: 53a 3nanus,2006

21. Tarnos E.B. UccnenoBaTenbckas aesTEIbHOCTh YUAITMXCS 110 XMMUHU: METOJI0JI0TH, METOAMKA, IpakTrka-M: I'mobyc, 2007

22. [lep6akoBa C.I'. Opranu3arus MPOSKTHOM IEATEILHOCTH 0 XuMuH 8-9 kimaccei-Bonrorpan: 3a. dom «Kopudeii», 2007.

Jlureparypa JJisl y4aluuXxcs U poauTeJieii:

1. Epoirun, J1.I1., I'paGoBsriii, A.K. 3amaun u npruMepsl 0 XUMUU C MEXKITPEIMETHBIM coJiepKaHueM (creunpeamersl). M.: Boiciias mkona, 1989;
2. KonkypcHsriii ax3amen 1o xumun: PykoBoactso ans adbutypuento MI'Y. Ilox pen. H.E.Ky3smenko. M.: U3n-so MI'Y, 1993;

3. Kysbmenko, H.E., Epemun, B.B., [lonikos, B.A. Xumus Ais MKOJbHUKOB CTapIIMX KIACCOB U MOCTYyMawMUX B By3bl. M.: [Ipoda, 1995;

4, Kymnapes, A.A. Yuumcs pemats 3anaun no xumuu. M.: lllkona-IIpecc, 1996; Jlugun P.A., Monouko B.A. Xumus qisa abutrypuentoB. Ot cpenneit
LIKOJIBI K BY3y. M.: Xumus, 1993;

5. Cemenos, 1.H. 3amaun mo XuMuu NOBBIIIIEHHON CIIOKHOCTH JUTst a0uTypreHToB. B 4 u. JI.: M3a-Bo JII'Y, 1991;

6. [Ty3akos, C.A., [Tonkos, B.A. TlocoOue no xumMuu i MOCTYNAIOMIMX B BY3bl. Bompockl, ynpaxHenus, 3agaun. O6pasiibl 9k3aMeHAIIMOHHBIX

ouneroB. M.: Bricmias mkoa, 2000;
7. Copoxkun, B.B., 3notHukoB, 3.I'. Xumus B Tectax: [locobue mis mkonbHUKOB U abutypueHtoB. CI16: Xumus, 1996;



8. Cyposuesa, P.I1., Capunkuii, C.H., UBanoBa, P.I'. 3aianus no xumMuu ajisi CaMOCTOSITEILHOM paboThl yuaniuxcs. 2-e uza. M.: [Ipocsemenne, 1981;
9. Xomuenko, I'.I1., Xomuenko, N.I'. COopHUK 3a/1a4 110 XUMUU JJIs1 IOCTYMAIOMINX B BY3bl: YueOHOe mocobue. 4-e u3a. M.: Hoas Bonna, 2002;
10.  Xomuenko, ['.Il. Xumus s noctynaonmx B By3sl. M.: Beicmas nikona, 2000.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI

[Mopran pynnameHTanpHOrO XUMHUYECKOTo 0OpazoBanusi Poccun. Hayka. O0pazoBanue. TexHonoruu. — http://www.chem.msu.ru/

[Moptan Beepoccuiickoii oMMITMa bl MKOJBHUKOB. Xumust — http://chem.rusolymp.ru/

[MopTan ist MOArOTOBKH K OJIMMITAA/IaM BBICOKOTO ypoBHs — http://chem.olymp.mioo.ru/

[Moptan mHOrompodmibHas onumnuana «M3ympymn» -https://dovuz.urfu.ru/olymps/izumrud

[Topran Bcepoccuiickie 0MMIINA/IbI HIKOJIBHUKOB — [lepeuensb yrBepxkaEHHBIN MUHHCTEpCTBOM 00pa30BaHuUs U HAYKU

ttps /lolimpiada.ru/activities?type=any&subject%5B13%5D=0n&class=any&period_date=&period=year&perechen=0n
http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START.html;

10. http://chemistry.ru/index.php;

11. http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

12. http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ael-2f785b646a41;

13. http://www.maratakm.narod.ru/

CoNZFOMWNME
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