Breypounas aestenbHocTh 110 Xumuu 10-11 kmace

« 3a cTpaHUIAMH YUYeOHMKA XUMHH»

IMosicuuTeILHAS 3aIHCKA

[IporpamMmma BHEYpPOUHOH ACATEIBHOCTH " XUMHUUYECKHE PEAKIIMH. 3a CTPAaHUIIAMHU yu4eOHUKA
XUMHUH" SBIISETCS MPEAMETHO-OPUECHTHPOBAHHBIM, TIpeqHa3HadyeH it yaanmxcst 10-11 kmaccos,
paccuutad Ha uzydenue B 10-11 kiaccax B pacuere 1 yac B HEI€NIO U COCTABIISIET 35 4acoB B
KaX/10M yueOHOM rory. OH MOKeT ObITh UCTIOIB30BaH KakK C LEIbI0 0000IeHNS 3HAaHUH 110
XUMHH, TaK U C IIeJIbI0 MOAr0TOBKH yuanuxcsa Kk Equnomy ['ocynapcTBeHHOMY 2K3aMeHy MO
XUMUH, HaunHas yxe ¢ 10-ro knacca.

B cBete peboBanuit ®I'OC OOO oxHOM U3 BaKHEHIITNX 3a1a4, PEIIaeMbIX IIIKOJION Ha
COBPEMEHHOM JTarle, sIBJISETCS pa3BUTHE Y YUAIIUXCS CIIOCOOHOCTEN CaMOCTOSTENIFHO PellaTh
JKU3HEHHO Ba)KHbIE 3a/1a4l. XUMUYECKOe 00pa30BaHue 3aHUMAET OJHO U3 BEIYLIUX MECT B
cUCTeMe 0011ero 00pa3oBaHusl, YTO OOBICHACTCS HEOOXOAMMOCTBIO TEOPETHUSCKUX 3HAHUHN U
MPAKTUYECKUX YMEHUHN BBITYCKHUKOB IIKOJI, B ajbHelIeM —By30B. bosbIiioe 3Hauenue s
YCIICIIHOM peanu3aliy 3a1a4 MKOJIHHOT0 XUMHUECKOTr0 00pa30BaHusl HIMEET IMPEI0CTABIICHHE
yUYalMMcsi BO3MOKHOCTH M3YUYEHUS XMMHUH HA 3aHATUAX BHEYPOUHOU NESATEIILHOCTH,
coJIepKaHue KOTOPBIX MPeyCMaTPpUBAET yriTyOJIeHHE U pacIIMpEeHUE IPEIMETHBIX 3HAHUN
yyalxcs, HoAroTOBKY UX K UTOTOBOM aTTECTAlUU, TIPOJAOKEHUS COOTBETCTBYIOIIETO
npod o 00pa30BaHMs B BBICIICH MIKOJIE U IEJICHANPABICHHYIO MPEANpo(ecCHOHATBEHYIO
OPHUEHTAIINIO CTAPIICKIACCHUKOB.

OcHoBHas neJib Kypcea " XumMnuyeckue peakuuu. 3a CTpaHMIAMHU Y4eOHMKA XUMHUH "'~
00ecreunTh YCIOBUS 7Sl PACHIMPEHUS U YIIIyOJIeHUsl IPeIMETHBIX 3HAaHUM Y 00yJaronmxcs,
MMEIOIIHNX BBICOKYIO MOTHUBALIMIO K U3YYEHHUIO XUMHUU U CTPEMSIIUXCS B OyAyIIEM MOCTYNHUTh B

BY3bl MEIUIIMHCKOTO MPOQUIIS.

3apaum kypca:

1) 3akpenuTh, CHCTEMaTU3UPOBATh, YIIIYOUTh U PACIIUPUTH 3HAHUS YUAIUXCSI O CYIITHOCTH
XUMUYECKHUX PEaKLU, UX POJIH B IPUPOJE.

2) chopMupoBath OoJiee IeTOCTHBIN KPYT 3HAHUHM 0 XUMUYECKOM KMHETHKE; O TpoIeccax
AJIEKTPOJIN3A U THJIPOJIN3a, YMEHUS COCTABIIATh YPABHEHMSI JAHHBIX IPOIIECCOB.

3) chopMupoBaTH CUCTEMHBIN TOIXO]] K O0OBSICHEHHIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKunii.

4) co3nath ycioBus A GOPMHUPOBAHUS M PA3BUTHS Y 00YUAIOIINUXCS MHTEIUIEKTYATbHBIX U
MPaKTUYECKUX YMEHUH, TBOPUYECKUX CITOCOOHOCTEHN, YMEHHSI CAMOCTOSTEIILHO MPUOOPETATH U
MPUMEHSITh 3HAHMUSL.

5) momMoub y4amumMcsi B 0CO3HAaHHOM BbIOOpE mpodeccru.

I[InanupyemMble pe3yJbTaThl 0CBOCHHS Kypca

B pesynbrare nzyuenus kypcea "XuMuueckue peakuu. 3a cTpaHullaMu yueOHUKa

XUMHUH' 00ydaroluecs moay4yaT pa3BUTHE JTMYHOCTHBIX, PETYISATUBHBIX, TO3HABATENLHBIX U
KOMMYHUKATHUBHBIX YHUBEPCATBHBIX YU€OHBIX IEHCTBUM, COCTABIISIONINX OCHOBY
dbopMUpOBaHUS CTTOCOOHOCTH ¥ TOTOBHOCTH K OCBOCHHMIO CHCTEMaTUYECKHX 3HAHUH, UX
CaMOCTOSITEIbHOMY TIOTIOTHEHHUIO, CIIOCOOHOCTH K COTPYJIHUYECTBY M KOMMYHHUKAIIUH, PEIICHUIO
JUYHOCTHO U COLMATBHO 3HAYMMBIX MPOOIIEM.

H3yuenne Kypca HanpaBJIeHO HA cilelyIolIUe NpeIMeTHbIe Pe3yJbTaThl: yUalluecs
JTOJIKHBI

3HATh: PU3NYECKHUE U XUMUYECKHE CBOMCTBA BEIIECTB; Pa3INvyaTh OCHOBHBIE KIIACCHI
HEOPTraHWYECKHUX BEILECTB; OCYIIECTBIIATh T€HETUYECKYIO CBSI3b MEXK]ly OCHOBHBIMHU KJIACCAMU
BEIIECTB; CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB, UX POJIb B IPUPOJIE U
MPAKTUYECKOE 3HAYCHHE, BAKHEHUIIINE OKUCIUTEN U BOCCTAHOBUTEINH, BIMSHIE CPEIbI HA
XapakTep MPOTeKaHUSI OKUCINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI; CYIIIHOCTh IPOLIECCOB
TUAPOIN3a; OCHOBBI SJIEKTPOXUMUH.

yMeTh: IPOU3BOIUTH PACUETHI 110 YPABHEHHSIM; COCTABIISATh YPABHEHUS XUMUYECKUX PEAKITUN
Pa3IMYHBIX THUIOB; CAMOCTOSTEIHHO BHIMOIHATH MPAKTUYECKUE OMBITHI; MPABUIHLHO paboTaTh ¢
XUMHUYECKUM 000py/I0BaHUEM, 3HATH MTPaBUJIa TEXHUKU 0€30MaCHOCTH; TIPEICKa3bIBATh
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TEYCHHE OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINi; UCTIONB30BATh PA3INIHBIE CTIOCOOBI
COCTaBJICHUS OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHM; OOBSICHITh XUMHUUECKHUE MTPOLIECCHI,
MPOUCXOMSAIINE B pe3yJabTaTe OMBITOB; pelIaTh 3a1a4H.

Peasmm3zanus kypca HanpaBJieHa Ha GOPMHUPOBAHUE YHUBEPCAJIbHBIX YUeOHBIX AeiiCTBHI.
JInmunoctHbie YY/I: MOBBICUTH YPOBEHb TBOPUYECKOTO M JIOTHUECKOTO MBILUICHHS, y4eOHOM
MOTHBALH, HABBIKH MCCIIEOBATEIBCKOM AESITENBHOCTH; BJIaIETh BAKHEUITUMU
BBIYMCIIUTEIbHBIMU HABBIKAMH, aJITOPUTMAMU PEIICHUS TUMOBBIX XMMUYECKUX 3a7a4.
PeryasituBabie YY/I: yMeTh cTaBUTh y4eOHYIO 1IE/b U 3a/1a4H, COCTABIIATH IUIaH PabOThI,
paboTath Mo NPEeA0KEHHOMY TUIaHY, HHCTPYKIUH; CIIMYATh CIIOCO0 IEUCTBUM pe3ysbTaTa C
3TAJIOHOM; OCO3HABaTh Ka4e€CTBO U YPOBEHb BBHIMOJIHEHHON pabOThI (YCBOCHHE) U CTEIIEHb
JOCTUKEHUS PE3yNbTaTa; OCYIIECTBIATH CAMOKOHTPOJIb.

IMo3naBaTtenbHble Y'Y /I: BbIOUpaTh cpeicTBa peain3aluy Helu, IPUMEHATh UX Ha IPAKTHKE;
UCIIOJIb30BATh PAa3HbIC UICTOYHHUKY JIJIS TIOTYUYCHHSI XUMUYECKOW WH(OPMAIIUU; TPOBOIUTH
aHaJIU3 U CpaBHEHHE, OOBSACHSS KPUTEPUN CPABHEHUS; YMETh MMHCATh YPaBHEHUS, yCTAaHABIUBATD
MPUYUHHO-CJICACTBEHHOM CBS3H;

KommyHnunkatuBubie YY/I: ymeTs BCTynaTh B JUAJIOL, C JOCTATOYHON MOJHOTOW U TOYHOCTh
BBIPAXKATh CBOU MBICJIM; COBMECTHO IUIAHUPOBATH pabOTy B Ipynmnax, MHUIIMATUBHO
COTPYIHHUYAThH B MOUCKE U cOope MHPOpMAIUH, IPEACTABIATH Pe3yIbTaThl CBOCH PabOTHI.
MeTtoanbl

JlaHHBII Kypc peann3yeTcs C UCI0JIb30BaHUEM COBPEMEHHBIX MEJarOrHYeCKUX TEXHOIOTUH:
JMYHOCTHO-OPHUEHTUPOBAHHOTO 00Y4EHUS, TPOOIIEMHOTO O0YYEHHsI, METO/1a TIPOCKTOB.

B nmanHOM Kypce npeanpuHsATa NONbITKa MaKCUMAJIbHO UCII0JIb30BaTh

HaTJITHOCTb XUMUYECKO020 dIKChepumenma. XUMUYECKUM dKCIIEpUMEHT ITOMOTaeT MpuoOpeTaTh
3HaHUs, KOHIICHTPUPOBATh BHUMAaHUE, BbIPA0aThIBACT YMEHHE BIaAeTh UM. J{J1s opranusamnuu
MIO03HABATEIBHOM JIESITEIBbHOCTH yJaIuXcs 1esieco00pa3Ho UCIIOIb30BaTh pa3HO00pa3HbIe
MeTOJIbI U (hOPMBI OOYUECHUS: nepcnekmusHbvle: pacckas, JeKuus, oecena, CeMUHAPHI,
JEMOHCTpaLMsl, IPaKTUUECKHUE 3aHITUSI; cHOCmuYecKue: POEKTHOE 3aJaHUE; KOHTPOJIb U
CaMOKOHTPOJIb (YCTHBIN, MUCBMEHHBIIN OMPOC); CAMOCMOAMENbHAS

yuebnas deamenbHoCmb (CaMOCTOSITENIbHAS paboTa yYalIuXcsi ¢ pa3InyHbIMU UICTOYHUKAMHU
uHpopmanun).

®opmbl 00yUeHHs

['pynmnoBas ¢popma obecrieunBaet yuér AuQGepeHIIUPOBAHHBIX 3aPOCOB YUAIIHXCA.
OponTasibHas Gopma 00yUeHHUsT aKTUBHO YIIPABIISIET BOCIPUITHEM HH(OPMAITUH,
CUCTEeMAaTUYECKUM TTOBTOPEHHUEM U 3aKperyIeHHeM 3HaHuW yuyeHukamu MuauBuayansHas pabota
B HauOOJIbIIENH MEpEe MOMOTaeT yuecTb 0COOEHHOCTH TeMIla paboThl KaXKIoro yueHuka. Pabora
Ha 3aHATHUSAX Kypca He UCKITI0YaeT HEOOXOAUMOCTH CaMOCTOSITEIbHON pabOThI yHaIuXcs, aenas
€€ peryJipHOW U OpraHM30BaHHOW. TeCThI U 3a1aHUs, BHIIIOJHEHHBIE B XOJI€ CAMOCTOATEIBHON U
MPAKTUYECKON pabOThI, BOMIPOCKI, BO3HUKIIIKE MPU ITOM, TaKkKe 00CYKIat0TCs Ha 3aHATUAX
Kypca, B TOM 4HCJIe U IIpU paboTe B apax MOCTOSIHHOI'O U CMEHHOT'O COCTaBa.

Kputepun u nokaszarejin pe3yJJbTATHBHOCTH:

JINYHOCTHBIMM Pe3yJIbTATAMHU OCBOEHUS MTPOTPaMMBI SIBJISIIOTCS .

PazBuTHE 1OTHMUECKOT0 U KPUTHUECKOTO MBIIUICHUS; KYIbTYpPhl pEYH, CIOCOOHOCTH K
YMCTBEHHOMY M MPAKTUYECKOMY IKCIIEPUMEHTY;

Pa3BuTHE HABBEIKOB HCCIICA0BATEILCKON IEITEIHOCTH, BiaJCHHE BaXKHEHIITUMU
BBIYMCIIUTEIbHBIMU HAaBBIKAMHU, AJITOPUTMAMHU PEIICHUS] TUIOBBIX XMMUYECKUX 33134 C
ncnons3oBanueM OBP;

Bocnutanue ka4ecTB TMYHOCTH, CIOCOOHOCTH MPUHUMATH CAMOCTOSTETTFHBIC PEIICHUS;
Pa3Butre ymeHuii CTpOUTh peueBbie KOHCTPYKIIUH (YCTHBIC U TUCHbMEHHBIE) C HCTIOIb30BaHUEM
M3YYEHHON TEPMUHOJIOTUY U CUMBOJIMKH, TOHUMATh CMBICII TOCTaBICHHOM 3a7a4H;
MeTanpeaMeTHBIMHU Pe3yabTATAMH OCBOCHHUSI IIPOTPAMMBI SIBIISTFOTCS .

dopmupoBaHre YMEHUH TUIAHUPOBATH CBOIO JCSITENBLHOCTD MPH PEIICHUH YYeOHBIX 3a/1a4,
BUJICTh PA3JIMYHBIC CTPATETUH PEIICHUS 3a/1a4, OCO3HAHHO BBIOMPATH CIIOCO0 PEIICHUS 3a/1a4uH.
Pa3Butue ymenuii 1eiicTBOBAaTh B COOTBETCTBUU € MPEAJIOKEHHBIM AJITOPUTMOM; TPOBOJIUTH
HECJIOKHBIE JIOKA3aTeIbCTBA U PACCYK/ICHNUS,

Pa3BuTHe npoeKkTHO-UCCIIEI0BATEICKUX YMEHUN U HABBIKOB:
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IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS IIPOTPAMMBI SIBIISIFOTCSL:

OBnageHue 6a30BbIM MOHATUHHBIM aNapaToM [0 OCHOBHBIM pa3fieslaM COAEPKaHUs Kypca;
YMeHue nponu3BOAUTh pacueThl 10 YPABHEHUSIM; COCTABIIATh YPABHEHMSI XUMUYECKUX PEAKIUI
Pa3JINYHBIX THIIOB M OOBSCHATH XMMUYECKHE IIPOLIECCHI, TPOUCXOSAIINE B PE3YIbTATE OIBITOB;
OgnajeHne 3HaHUSIMH U YMEHUSMHU, HEOOXOJUMBIMH I U3YUEHHSI XUMHU M CMEXKHBIX
JUCLIUILINH;

Xopoiue oKazaTreiar UTOrOBOM arTecTaluy ydammxcs 11 Ki1accoB U MOBBILIEHUE YPOBHS
Ka4yecTBa 3HAHUH 110 BCEM Y4EOHBIM IIPEIMETAM.

Cucrema OLeHKH JOCTHKEHUH y9alIuxcs

JlesTenbHOCTD yyaluxcs OLIEHUBAETCS € MO3ULUI COBPEMEHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUI: TMYHOCTHOTO MI01X0/1a B 00Y4YEHUH, Pa3BUBAIOIIETO O0YyYEHHS U YCIEITHOCTH
JEATEIIBHOCTH YJaluXxcs. 3alaHusl HOCAT TOCUIIbHBIA pa3BUBAIOIINN XapakTep. OneHuBanue
umeeT GopMy CTUMYJIUPOBAHUS 0OYUEHUS U CAMOPAa3BUTHS HIKOJIBHUKA B PAMKAX
BO3MOXHOCTeH yuamuxcs. Mcnonb3yercs GppoHTalIbHBIA M MHAMBUYalbHbIN YCTHBIN o1poc,
TECTOBBIC 33JaHUs, XUMUYECKUE TUKTAHTHI, CAMOCTOSITEIbHBIE PA00ThI, XUMUYECKHE
IPAaKTUKYMBbI (IIpaKTUYECKHE PabOThI), 3aIlUTa TBOPYECKUX MPOEKTOB, KOH(PEPEHIIHS.
['maBHBIM JOCTHKEHUEM peau3aliiy IPOrpaMMBbl SIBJISIETCS HHAMBUYAIbHOE IPOABIKEHNE
KQ)KIOro y4eHUKA. B CBA3M € 3TUM IMarHOCTUYECKUI HHCTPYMEHTapUi IIPeyCMaTpUBaeT
OTCJIE)KMBAHUE NHIUBUAYAIBHON YCIEIIHOCTH YYallluXCsl 10 BApUATUBHBIM OKA3aTEIISM.
®opMBbI KOHTPOJIS

B xone paboTbl o JaHHOM pOrpaMMe OCYILECTBISETCS] KOHTPOJIb!

Texymumii — Mo3BOJSAIONIMN CyAUTh 00 ycrexax ydyamuxcs (KaueCTBO BbINOJIHEHUS
TPEHUPOBOYHBIX 3aJaHUI)

[TpomesxyTOuHBIN — IOCIe KaXKa0ro 010ka

NToroBeiii — naromuyii BO3MOXXHOCTb OLIEHUTh CTEIIEHb YCBOEHHUS MPOWUIEHHOTO MaTepralla.

Coaep:xanue Kypca

Paznen 1.BBenenne. 3HaKOMCTBO C 001IeH CTPYKTYPOH Kypca, ero MPUMEPHBIM CO/IepPKaHUEM,
dbopmaMu, BUIaMU U TUIAHUPYEMbIM 00bEMOM MPAKTUYECKUX U TBOPUECKUX UTOTOBBIX PAOOT.
Pa3nes 2. Mup XuMu4eCKHX peaKiui.

Tema 1. Peakuuu, unyniye 6e3 M3MEHEHUs! KAUECTBEHHOT'O COCTaBa BEILECTB: aJUIOTPONU3ALIN,
n3zoMepusanus 1 noiuMepusanus. [loHsaTue o XuMHYECKOM peakluu; ee OTJIIMYUE OT SAEPHOM
peaxkuu.

Ilpakmuueckas paboma 1. Peaxuuu ayuioTponu3anuu (Ha IpuMepe aIOTPOITHBIX
MOJUGUKALIHA Cepbl).

Tema 2. Peaxiuu, uaymiye ¢ 13MEHEHHEM COCTaBa BEIIECTB.
Ilpakxmuueckas paboma 2. Buapl XUMUYECKUX PEAKIMNA UAYIIUX C H3MEHEHUEM COCTaBa
BEIIECTB.

Pa3nes 3. YnpaBiasieM XHUMH4eCKOH peaKiuei.

Tema 1.TemnoBoit a3p ekt xumMuueckux peakunidi. OCHOBBI TEPMOXUMUU. 3aKOH COXPaHEHUS
SHEpruu. BHYTpEHHSS SHEPTUsA U 3K30 - U DHIAOTEPMUYECKUE PEAKLINN.

Tema 2,3. Tepmoxumuyeckue ypaBHeHUs. PacueTsl IO TEPMOXMMHUECKUM YPABHEHHUSM.
Tennota o6pazoBanus. [lonsatue o6 sutansnuu. 3akod [.M.I'ecca u cnencTBus u3 Hero.
OHutponus. DHeprusa ['m06ca n HanpaBieHUe peakliuii B 3aKpbITHIX cucTeMax. Perenue 3anad.
Tema 4. [IoHsATHE O CKOPOCTH PEAKLINH, BIUSHUE HA CKOPOCTh Pa3InyHbIX (pakTopoB. CKOPOCTH
TOMO- U T€TEpOreHHON peakuu. DHeprusl akTUBALUs. DJI€eMEHTapHbIE U CJIOKHBIE PEaKIUH.
Tema 5.DakTopsl, BIUSIOMINE HA CKOPOCTh XUMUYECKON PEAKIIMH: IPUPOA PEArUPYIOIINX
BEIIECTB; TEMIIEpaTypa; KOHIIEHTPAlHs; KaTaIu3aTopbl. 3aBUCUMOCTb CKOPOCTH pPEaKlUi OT
MOBEPXHOCTU CONPUKOCHOBEHUS PEArUPYIOLINX BELIECTB.

Ilpakmuueckas paboma 3. 3aBUCUMOCTb CKOPOCTH XUMHYECKUX PEAKITHI OT Pa3TuIHBIX
(baxTopoB.

Tema 6. Karanns: roMO- ¥ reTepOreHHbIN; MEXaHU3M JIEHCTBHS KaTaau3aTopOB.
depMeHTAaTUBHBIN KaTalu3, €ro MexaHu3M. UHruOUTOpEI.

Ilpakmuuecxas paboma 4. 'oMo- ¥ T€TEpOTCHHBIN KaTan3.

Tema 7-8. Pemienue pacyeTHbIX 3a/1a4.



1.PacueTsl 10 TEPMOXUMHYECKUM YPABHEHHUSM.

2. Beruncnenue TemnoBoro 3pdekra peakiuu 1mo TerioTaM 00pa3oBaHus Pearupyrommx
BEILECTB U IIPOJYKTOB PEaKIUi.

Tema 9. Xumuueckoe paBHoBecre. PaBHOBECHbIE KOHIIEHTpalMU. [[MHAMUYHOCTH XUMHUYECKOTO
paBHOBecusl. KoHcTaHTa paBHOBECHS.

Tema 10. @akTopsbl, BIUAIONME HA CMEIIEHUE XUMUUECKOE PABHOBECHS; KOHLICHTPALIHS,
nasieHue u temneparypa. Ipunnun Jle-Illarense.

Ilpakmuueckas paboma 5. XuMUYECKOE paBHOBECHE.

Tema 11-12. Pemenne pacueTHbIX 3a/1a4. BeruuciieHne KOHCTaHThl XUMUYECKOTO PaBHOBECHSI.
Bbluncienrie paBHOBECHBIX KOHLIEHTPAUUK IO HCXOAHBIM KOHIIEHTPALIUSIM pearupyromux
BEIIECTB U HA00OPOT.

Pa3znea 4. DjieKTpoOIUTHYECKAS TUCCOIHAIHS.

Tema 1,2. DnexTponutnyeckas auccouranus. MexaHus3m JIUCCOLMALNN BEIECTB € PA3JIMYHBIM
BUJIOM XUMHUYECKOH CBsA3U. CTENEHb ANEKTPOJUTUYECKON AUCCOLMALINY, €€ 3aBUCUMOCTD OT
IIPUPOJIBI BJIEKTPOIUTA U €ro KoHLeHTpauuu. Koncranra qucconnanuu. CtyneHvaras
JUCCOLIMAIUS AIIEKTPOIUTOB. [Ipakmuueckasn paboma 6. INEKTPOIPOBOAHOCTH PACTBOPOB.
Tema 3,4. Peakiiuu HOHHOTO OOMEHA MPOTEKAIOIINE B PACTBOPAX AIEKTPOIIUTOB. [Ipakmuyeckast
paboma 7. oHHBIE peaKIuu.

Tema 5,6. Kuciotsl B cBeTE 31EKTPOIUTUYECKON JUCCOLIHAIIIH.

Ipakmuueckas paboma 8. CBOWCTBa KUCIIOT.

Tema 7,8. OcHOBaHMS B CBETE AIEKTPOIUTUUECKON JUCCOIHAIIH.

Ipakmuueckas paboma 9. CBOWCTBa OCHOBaHUH.

Tema 9. AMdoTrepHbIe COeTUHEHUS.

Ilpaxmuueckas pabomal ). AMGOTEPHOCTb COCTMHEHUM.

Temal0-11.Conu - KaK 31€KTpONUTHI. XUMUYECKUE CBOWCTBA COJICH B CBETE
3JIEKTPOJINTUYECKON JUCCOLMAIIIH.

Ipaxmuueckas paboma 11. CBolicTBa coeil.

Tema 12. [IpousBeeHrue pacTBOPUMOCTH.

Tema 13-14. Pemenue pacueTHbIX 3a1a4.

Pasznea 4. 'mapoJiu3 BemecTs.

Tema 1. Bogopoansiii mokazarens. Jucconuanus Boasl. KoHcTanTa 1ucconuaniy BOJIbI.
3nauenue pH ans XuMUUECKUX ¥ OMOIOTUYECKUX MPOLECcCOoB. [Ipakmuueckas
pabomal2.0Onpenenenue pH - pactBopos.

Tema 2-3. [Tonstre «ruapoaus». I'uaponus coneit. CTyneH4yarsiii 1 HEOOpATUMBII THAPOIN3.
[TpakTHyeckoe NpUMEHEHNE THIPOIH3a.

Tema 4. I'uapoan3 opraHMYeCKUX COeAMHEHHH (IajJoreHoanKkaHoB, CI0KHBIX 3(pUpOB,
yrieBooB, 6enkoB, AT®) u ero 3HaueHue.

Tema 5-6. Pemenue pacyeTHbIX 3a/1a4.

Pa3zpnen 5. OKucJINTENbHO-BOCCTAHOBHTEIbHbIC PEAKIIHH.

Tema 1. Ctenens okucnenus. [IoHATHS 0 HU3LIEH, TPOMEKYTOUYHOU U BBICIIEH CTETIEHSX
okucienus. OnpeeneHyue CTeNeHn OKUCICHHsSI 3JIEMEHTOB 10 (hOpMyJiaM HEOPraHUYECKUX U
opranudeckux coenuHeHuid. CocraBieHue GopMysl O CTETIEHU OKUCIIEHUS.

Tema 2-3. Baxreiinie BOCCTAHOBUTEIN U OKHCITUTENN. M3MeHeHne OKHCITUTEITEHO-
BOCCTaHOBHUTENBHBIX CBOMCTB B MEpHOIax U IIaBHBIX nmoArpynmnax. Tema 4. Knaccuduxarms
OBP. MexmonekyasipHOe OKHCIEHHUE - BOCCTAaHOBJICHUE, BHYPUMOJICKYJIIPHOE OKUCIICHUE -
BOCCTAHOBJICHHE, AUCIPONIOPLIMOHUPOBAHNE - CAMOOKHUCIIEHHE-CAMOBOCCTaHOBIICHHE,
KOHIponopuupHupoBanue. 3HaueHue OBP.

Tema 5-7. Meroas! coctaBienust OBP.

Merton snexkTpoHHOr0 6ananca .MeToa noaypeakuui.

Tema 8-9. OxucnuTETLHO-BOCCTAHOBUTENbHBIE CBOMCTBA BOJBI M MEPOKCHIA BOJIOPOJIA B
pa3IMYHBIX Cpelax.

H.o.:1. Paznoxenue pactsopa H202. 2.B3zaumopeiictsue H20 ¢ metannamu.

Temal(. OKHCAUTENBHO-BOCCTAHOBUTEILHEIE CBOMCTBA TAJIOTEHOB U UX COSINHEHUH.
[Tonydenue u cBoiictBa Cl2, Brz, l2, HC1, x10punos ¢ Touku 3penust OBP; kpaTkue cBenenus o
KHCJIOPOJICOICPKAIINX coeAMHEHUX Xiopa (ot +1 go +7); nanpaBnenue OBP ¢ ygactuem »tux
BELIECTB.



J.o. :1.BerTecHenue iona xyopoMm. 2. Paznoxenue xnopara kanus. 3. M3yueHnue cBolcTB
XJIOPHOM BOJIBI.

Tema 11-12. OxucIUTETHLHO-BOCCTAHOBUTENIBHBIC MPEBPALICHUS COSIMHEHUH CEpBI,
CEepOBOAOPOJA, CEpHOM KUCIOTHI;, HanpaBiaeHue OBP ¢ yuacTrem 3TUX BEIECTB.
JI.o.1.OxucnuTensHbIe CBOMCTBA pa30aBiIeHHOM cepHOl kucnoThL. J[.0.1.OkucauTe bHbIC
CBOICTBA KOHIIEHTPUPOBAHHOW CEPHOU KUCTIOTHI.

Tema 13-14. OxkucnuTeNbHO-BOCCTAHOBUTEIBHBIC MTPEBPAICHUS] COCIMHEHHH a30Ta, a30THOU
KHUCJIOTBI, HUTpaToB; Hampasiienne OBP ¢ yuactuem stux Bemects. J1.0.:1.I'openne ammuaka.
2.0OKuCIUTeNbHBIE CBOWCTBA KOHIICHTPUPOBAHHOMN U Pa30aBICHHON a30THOM KUCIIOTHI.
3.PaznioxeHne HUTPaTOB.

Tema 15. OxucauTenbHO-BOCCTAHOBUTEIbHBIE CBOICTBA COEAMHEHNI MapraHia B pa3In4yHbIX
cpenax. [Ipumenenne nepmManraHata Kajius B XUMHUECKOM aHalu3€e. 3aBUCUMOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX BO3MOKHOCTEN MapraHiia oT CTENEH! OKUCIEHUS B
pa3ianuHbIX coeaquHeHusX. [Iporuo3upoBanue poiu 351eMeHTa KaK OKUCIUTEINS U
BOCCTAHOBUTEIIS], A TaK 5K€ MIPOJYKTa OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO IIPOLIECCa.

Tema 16-17. OxucnuTeILHO-BOCCTAHOBUTEIIPHBIC CBOMCTBA COSAMHEHUN XpoMa B Pa3TMIHBIX
cpefax. 3aBUCUMOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX BOZMOXKHOCTEN XpOMa OT CTENIEHU
OKHCJICHUS B Pa3IMYHBIX coequHeHMsIX. [[porno3upoBanue posau 3JeMeHTa Kak OKHCIUTEINS WK
BOCCTAHOBUTEIIS], A TaK 5K€ MIPOJYKTAa OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IIPOLIECCa.

Tema 18-19.Pemenne pacueTHbIX 3a1a4.

Tema 20-22. OBP ¢ yuacTreM opraHU4eCcKHX BEIECTB: PA3IMYHbBIX KIaCCOB
KHUCIIOPOJICOIEPKALIUX COeTUHEHUH.

J.0.1. Oxucnenue 3TUICHA pacTBOPOM IMepMaHraHaTa Kainus. 2.OKUCIECHUE 3TaHOIa XPOMOBOM
cMechio. 3.0KkucieHre MypaBbUHOU KUCIOTHI. 4.OKUCIIEHHE YTIE€BOAOPOIOB. 5.
BoccranoBnenue anpaeruoB 10 CIUPTOB.

Tema 23. ['anpBanuveckuii anemMeHT. CTaHIAPTHBIC ANEKTPOAHBIC MTOTEHIHANIBI METAJIIOB.
OKUCIHUTENbHO-BOCCTaHOBUTENbHBIC TOTeHIIMambl. DJ]C peakiuii. UsroroBnenue
raJIbBAHUYECKUX JIEMEHTOB.

Tema 24-25. DieKTpon3 Kak OKUCITHTEILHO-BOCCTAHOBUTEIBHBIN TIporiecc. CYIIHOCTh
AEKTPOIH3a. DIEKTPOIU3 BOAHBIX PACTBOPOB U PACILIABOB.

Tema 26. Koppo3ust METAJIJIOB KaK OKUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIN mporiecc. Bub
KOPpO3UH.

Tema 27. OKUCIUTETHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU BOKPYT HAC.
Jlutreparypa

1. H.E. Ky3bmenko, B.B. Epemun, B.A. IlonkoB. Hauana xumuu. B 21. - M.. 1-1 ®enepanbHas
KHUrotoprosasi komnanus.2013.

2. H.E. Ky3bpmenko, B.B. Epemun.2400 3a1a4 1o XUMHUH 711 CTAPIICKIACCHUKOB U
nocrynaroumx B BY3s1. M. «/Ipoda».2014.

3. B.IL. JIyneBa. O0 ucrnoinp30BaHUN HOHHO-DJIEKTPOHHOTO OanaHca. «XuMus B mkose» 1994
Nel. D.A. Cupopckas. O meroze nosypeakuui. «Xumust B mwkosne» 1993 Neb.

4. I'.Il. Xomuenko, K.M.CeBacTpsiHOB OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

5. O.C. I'abpuensn, W.I'. OcrpoymoB. Xumus nocoOue Jyist HIKOJbHUKOB CTapIINX KJIACCOB U
nocrynatonmx B BY3sr.M. Ipoda 2011.

6. II.A. Kusses, C.H. Cmapeirun «Heoprannueckast xumusi». Mocksa. FOpaiit. 2012.

7. HJL. T'nuaka 3agauu v ynpakaenus mo ooment xumuu. JI. Xumus.2012
8. O.C. I'abpuensH, u ap. 'oroumes k EI'D: Xumus -M.: ipoda 2010.

9. E.H. 3y6oBuu, B.H. Acannuk Pemenue 3a1a4 mOBBIIEHHON CI0KHOCTH MuHCK. KHIKHBIIM
nom 2012

10. T.M. ConnmaroBa Xumus 8-11 kitaccel TpEHUHTH U TECTHI C OTBETAMU 110 TEME
«OKUCTUTETLHO-BOCCTAHOBUTEIIbHBIE peakuun» Bonrorpana: Yuurens 2013
11. A.C. Eropos «Penerutop no xumun». Poctos-na-Jlony «®enuxcy, 2006
HNuTepHeT-pecypces:

1. XKypuan «Xumus B mkose», razeta «1 ceHtsops» (Www.1 september. ru)

2. Pemry EI'D I'ymmn (http://chem.reshuege.ru/)
3. OtkperThiii 6ank 3amanuii ®UIU ( http://www.fipi.ru/content/otkrytyy-bank-
zadaniy-ege )


http://infourok.ru/go.html?href=http%3A%2F%2Fwww.1%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fchem.reshuege.ru%2F

4. http://school-collection.edu.ru/ Equnas xomnekuus LIOP
5. http://school-collection.edu.ru/ - equHas Koaekiys HUGPOBLIX 00pa30BATEIBHBIX PECYPCOB


http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

