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MosacHUTenbHan 3anucKa

Mporpamma BHEeypO4YHOM AeaTeNbHOCTU "XumMMyeckme peakumun. 3a cTpaHnLamm yyebHuUKa xummm"
ABNAETCA NPeAMETHO-OPUEHTUPOBAHHbBIM, NpeaHasHavyeH And yyawmxca 10-11 Knaccos, paccymMTaH Ha
nsyyeHue B 10-11 Knaccax B pacyeTe 1 yac B Hegento 1 coctasaseT 35 YacoB B Kaxkaom yuebHOM roay.
OH mOKeT HbITb MCNONb30BaH Kak C Lie/ibto 06061eHNA 3HAHUIN MO XMMUU, TaK U C LEe/blo NOArOTOBKM
yyawmxca K EguHomy FocyfapcTBeHHOMY 3K3aMeHY MO XMMUMK, HAunHaA yxKe ¢ 10-ro Knacca.

B cBeTe TpeboBaHuit PrOC 000 oaHON U3 BaXKHEMLIMX 33434, PellaeMbiX LWKOI0M Ha COBPEMEHHOM
3Tane, ABAAETCA PAa3BUTUE Y yHaLLUXCA CNOCOBHOCTEN CaMOCTOATENIbHO peLlaTh }KU3HEHHO BaXKHble
3a4a4n. Xmmmyeckoe 06pasoBaHMe 3aHMMAET O4HO M3 BeAYLLMX MECT B cucTeme obLiero obpasosaHus,
41O 0b6BACHAETCA HEOHXOANMMOCTBIO TEOPETUYECKUX 3HAHWUI U NPAKTUYECKUX YMEHUI BbIMYCKHUKOB
LIKOA, B AasfbHelwem —8Yy308B. bosblloe 3HauYeHWe ANA yCneLwHom peanmsaumm 3a4a4 WKONbHOro
XMMMYECKOro 06pa3oBaHUs UMeeT NPeaoCTaBAEHME YYALLMMCA BO3MOXKHOCTM U3YHEHNA XUMUM Ha
3aHATMAX BHEYPOYHOM AeATENbHOCTH, CoAepKaHNe KOTOPbIX NpeaycmaTpuBaeT yraybieHune u
pacwmnpeHne NpeaMeTHbIX 3HAHWI yYaLLMXCA, NOATOTOBKY UX K UTOTOBOM aTTecTauuu, NpoLoaKeHuUA
cooTBeTcTBYlOLLEro Npoduto 06pa3oBaHMA B BbICLLEN LKOE U LEe/leHanpaB/ieHHyo
npeanpodeccMoHaIbHY0 OPUEHTALLMIO CTaPLIEKIACCHMKOB.

OcHoBHaA uenb Kypca " Xumunueckue peakuymm. 3a ctpaHuuamm yue6HuKa xumumn'" obecneuntb
YCNOBUSA ANA paclUMpeHUa 1 yraybaeHma npeameTHbIX 3HaHUM Y 06yYatoWwmMXCcs, UMEOLLUX BbICOKYHO
MOTMBALINIO K U3YYEHUIO XMUMUU U CTPEMALLMXCA B ByayLlemM NOCTYNUTb B By3bl MeAWULMHCKOro
npoduns.

3apaum Kypca:

1) 3aKpenuTb, CUCTEMATU3UPOBATb, YIAYOUTb M PACLUIMPUTL 3HAHWUA YYALMXCA O CYLLHOCTU XMMUYECKNX
peaKkum1ii, UX poau B Npupose.

2) cbopmunpoBaTb 6os1ee LLEeNOCTHbIM KPYr 3HAHUI O XMMUYECKON KMHETMKE; O MPOoL,eccax 3/1eKTPOn3a U1
rMAapoAn3a, YMEHUA COCTaBAATbL YPaBHEHNA AaHHbIX NPOLLECCOB.

3) cdopmmnpoBaTb CUCTEMHbIN NOAXOA K 06BACHEHUIO OKUCANTENBHO-BOCCTAHOBUTE/IbHbIX PEaKLMN.

4) co3gaTb ycnosua ana GopMMpoBaHMA U PasBUTUA Y 0BYUaIOLLMXCA MHTENNEKTYabHbIX U
NPaKTUYECKUX YMEHUI, TBOPYECKUX CNIOCOBHOCTEN, yMEHUA CaMOCTOATENbLHO NPUOBpeTaTb U MPUMEHATb
3HaHwuA.

5) noMoub y4almMmca B 0OCO3HaHHOM Bblbope npodeccuu.
MnaHupyembie pe3yabTaTbl 0CBOEHUSA Kypca

B pe3synbTaTte U3yyYeHUs Kypca "Xumuyeckme peakumn. 3a cTpaHuLamMm y4ebHnKa xummn'"

obyualoLmeca noayyaT pasBUTUE IMYHOCTHbIX, PEFYAATUBHbIX, MO3HABATENbHbIX M1 KOMMYHUKATUBHbIX
YHUBEPCA/bHBIX y4ebHbIX AeCTBUIA, COCTABAAIOWMNX OCHOBY POPMMPOBAHUA CNIOCOOHOCTU M TOTOBHOCTU
K OCBOEHMIO CUCTEMATUYECKUX 3HAHWUIM, UX CAMOCTOSTE/IbHOMY NOMOJIHEHUIO, CNOCOBHOCTM K
COTPYAHNYECTBY MU KOMMYHUKALMM, PELLIEHMIO IMYHOCTHO M COLMAAbHO 3HAaYMMbIX Npobaem.

M3yuyeHmne Kypca HanpaB/eHo Ha ceaylowme npeameTHble pe3ynbTaThl: YYallMecs AO/KHbI



3HaTb: ¢M3VI‘-IECKM€ N XMMUYECKMEe CBONCTBA BeulecCTB; pa3/in4aTb OCHOBHbIE K/1aCCbl HEOPraHNYECKUX
BellecTB; OCyLWeCTBNATb reHeTUYECKY0 CBA3b MeXXay OCHOBHbIMU K/1aCCaMU BellLeCTB; CYLWHOCTb
OKUCTNTENNbHO-BOCCTAHOBUTE/IbHBIX MPOLLECCOB, UX POJIb B NpUpo4e n npaktnyeCKoe sHa4yeHune,
BaXKHelLMe OKNCAUTENN U BOCCTaHOBUTENN, BAINAHKNE Cpedbl Ha XapPaKTep NPOoTeKaHNA OKUCINUTE/IbHO-
BOCCTAaHOBUTE/IbHbIX peaKu,Mﬁ; CYLWHOCTb NpoueccoB rnaposin3a, OCHOBbl 91IEKTPOXUMUN.

YMETb:NMPON3BOANTb pacyeTbl MO YPaBHEHUNAM; COCTAaBNATb YPaBHEHUA XUMNYECKUX peaku,mi/’l Pa3/TNYHbIX
TUNOB, CAMOCTOATE/IbHO BbIMOJIHATb NMPAKTU4YECKKME ONbITbl;, NPaBUJIbHO pa6OTaTb C XUMHNYECKM
O60py,CI,OBaHVIEM, 3HATb NpaBuaa TEXHUKU 6e3OI'IaCHOCTVI; npeacKkasbiBaTb Te4eHne OKUCANUTENTbHO-
BOCCTAaHOBUTE/IbHbIX peaKu,Mﬁ; MCNONb30BaTb Pa3/INvHbIE cnocobbl COCTaBNEHMA OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIX peaKLI,VIVI; 06BACHATL XMMUYECKME npoueccobl, nponcxogAauine B pesynbrate
OMNbITOB, peLwaTb 3a4a4un.

Peanusauua Kypca HanpasneHa Ha popmupoBaHUEe YHUBEPCAIbHbIX yu4ebHbIX AelicTBUNA.

JInuHoCcTHble YY/I: NOBbICUTb YPOBEHb TBOPYECKOrO M IOFMYECKOro MblLUAEHUS, y4eBHON MOTUBALMMN,
HaBbIKN UCCNEA0BaTEIbCKON AeATeNIbHOCTU; BAAAETh BaXKHENLINMM BbIYUCAUTENbHBIMWU HABbIKAMM,
aNropuTMamu peLleHnn TMNOBbIX XMMUYECKUX 334au.

PerynatusHbie YY/I: yMeTb CTaBUTb Y4ebHYI0 Lie/ib U 334a4M, COCTaBAATb NAaH paboTsl, paboTaTb no
npeasioXKeHHOMY NAaHy, MHCTPYKLMU; CAnYaTb cnocob AelcTBUi pe3yabTaTa C 3Ta/IOHOM; OCO3HaBaTh
KayecTBO M YPOBEHb BbINOSIHEHHOM pPaboTbl (YCBOEHUE) U CTeNeHb AOCTUMKEHMA Pe3ybTaTa;
OCYLECTB/IATb CAMOKOHTPO/Ib.

MNo3HaBaTenbHble YY/: BbI6MpaTb cpeancTtea peannsaunmun Lenn, NpuMeHATb X Ha NPakKTUKe;
MCNONb30BaTb Pa3Hble UCTOYHUKU ONA NonyvYeHUAa XMMUYECKOM VIHd)OpMaLI,MVI; npoBoAuUTb aHa/IN3 U
CpaBHeHUe, ob6bACHAA KpuUtepuun cpaBHeHA, ymeTb NNCaTb YpaBHEHUA, YCTaHaB/INBAaTb NPUYNHHO-
CJ'IE,CI,CTBeHHOf/‘I CBA3n,

KommyHuKaTuBHbie YY/I: ymeTb BCTYNaTb B AMANOT, C 4OCTaTOYHOM NOSHOTOM M TOYHOCTb BbipaKaTb
CBOM MbIC/IU; COBMECTHO MAaHMPOBaTb paboTy B rpynnax, MHULMATUBHO COTPYAHUYATb B MOMCKe 1 cbope
MHOpMauuK, NpeaCcTaBAATL pe3yabTaTbl CBOen paboTbl.

MeToabl

[aHHBbIN KypC peannsyeTcs ¢ UCMNOIb30BaHMEM COBPEMEHHbIX NeAarormyecknx TeXHONOMMIA: IMYHOCTHO-
OpPUEHTUPOBAHHOTO 06yYeHus, NpobaeMHOro obyyeHus, MeToaa NPOEKTOB. B AaHHOM Kypce
npeanpuHATa NOMbITKa MaKCMMaNbHO MCMONb30BaTb HArNAAHOCTb XUMUYECKO20 3KCrepumeHmad.
XMMUYECKNI SKCNEePUMEHT NoMoraeT NPUobpeTaTb 3HaHWA, KOHLEHTPMPOBATb BHUMaHUE,
BbipabaTbiBaeT ymeHuWe BAageTb M. 10 opraHM3aumnm No3HaBaTe/IbHOM AeATe/IbHOCTU YUYaLLMXCS
uenecoobpasHoO MCNONb30BaTb Pa3HOO6pasHble MeToabl U GOPMbl 0BYUEHUA: NepcnekmueHsble:
paccKas, nekuus, becesa, CEMMHaPBbI, 4&MOHCTPALUA, NPAKTUYECKNE 3aHATUA; 2HOCMUYecKue:
NPOEKTHOE 334aHWNe; KOHTPO/Ib U CAMOKOHTPOJIb (YCTHbBIN, MUCbMEHHbIM ONPOC); CAMOCMOAMenbHas
y4uebHas 0esmesnbHocmeb (CamocToATeNbHaA PaboTa yHaLLMXCA C PasANYHbIMU UCTOYHUKAMU
nHbopmauum).

®dopmbl 06yueHun

Mpynnosas popma obecneunBaeT y4éT guddepeHLmpoBaHHbIX 3aMPOCOB yyalLmMxcs. PpoHTabHas
$bopma 0byyeHUs aKTUBHO yNpaBaAeT BOCNPUATUEM MHPOPMALMK, CUCTEMATUYECKMM NOBTOPEHMEM U



3aKpenneHuem 3HaHul yyeHMKamun MHameuayanbHas paboTa B Hanbosbluel mepe NOMOraeT yyYecTb
ocobeHHoCTM Temna paboTbl KaxKaoro yueHunka. PaboTta Ha 3aHATUAX Kypca He UCKAoYaeT
HeobX0AMMOCTU CaMOCTOSATE/IbHOM PaboTbl yyaLLMXCA, AeNan eé peryasapHoli u opraHn3oBaHHOM. TecTbl
W 3aZlaHnA, BbINOJIHEHHbIE B XO4e CAMOCTOATENbHOMN M NPaKTUYecKol paboTbl, BONPOCHI, BO3HUKLLME
NPV 3TOM, TaKKe 06Cy»KAal0TCA Ha 3aHATMAX Kypca, B TOM uncae 1 npu paboTte B napax NOCTOAHHOIO U
CMEeHHOro cocTaBa.

Kputepun n nokasarenm pesyibTaTUBHOCTU:
JINYHOCTHBLIMU pe3yIbTaTaMmu OCBOEHWA NPOrPamMMbl ABAAIOTCA:

1Pa3Bu1TME NOTMYECKOTO U KPUTUYECKOTO MbILWNEHUA; KYAbTYPbl PeYM, CNOCOBHOCTM K YMCTBEHHOMY U
NPaKTUYECKOMY SKCMEePUMEHTY;

2.Pa3BuTME HaBbIKOB MCCHEAOBaTEHbCKOVI AeATeNbHOCTU; BNlageHne BaXKHEMLMMM BbIYUC/IUTENbHBIMMU
HaBblKaMM, aAITOPUTMaMUN peLleHNA TUNOBbLIX XMMNYECKUNX 3a4a4 C UCMOJSIb30BaHNEM OBP;

3.BocnutaHmne KavyecTB JIMYHOCTH, CNocobHOCTb NMPUHUMATb CaMOCTOATE/IbHbIE peLlleHnA,;

4.Pa3BnTne YMEHUIA CTPOUTb peyeBble KOHCTPYKLMM (YCTHbIE M MUCbMEHHbIE) C UCNONb30BaHMEM
N3YYEHHOW TEPMUHOIOTUMN U CUMBOJIMKM, MOHMMATb CMbIC/1 NOCTAaB/IEHHOW 3a4auu;

METaI'Ipep,MeTHbIMVI pe3ynbTaTaMun 0CBOEHUA NPOrpamMmbl ABNAKOTCA:

1.¢OpMMpOBaHMe YMEHVIIZ naaHNpPoOBaTb CBOKO AEATE/IbHOCTb NPU peLEHNN yl-I66HbIX 3a4ad, BUAETb
Pa3/InyHbIe CTpaTernm peweHna 3aaay, OCoO3HaHHO BbI6MpaTb cnocob peweHnAa 3aaa4n.

2.Pa3BuTMe yMeHNit AeACTBOBaTL B COOTBETCTBMM C NPEAJ/IOMKEHHbIM aIfOPUTMOM; NPOBOAUTD
HECNOMKHble A0Ka3aTeNbCTBa U PACCYKAEHMUSA;

3.Passutune NPOEKTHO-NUCCNenoBaTe/IbCKnNX YMEHVIﬁ M HaBbIKOB:
npep,MeTHblMM pe3ysbTaTaMu 0CBOEHNA NPOrpamMmbl ABNAKOTCA:
1.0BnageHune 6a30BbIM NOHATUAHbLIM annapaTtom no OCHOBHbIM pa3aenam coaep*aHnAa Kypca,

2.YmeHue Nnpon3BO4UNTb PACHETbI NO YPaBHEHNUAM, COCTAaBIATb YPaBHEHUA XUMUNYECKUX peaKu,Mﬁ
PA3/TIMYHbIX TUNOB U 06 BACHATb XMMUYECKME npoueccol, npoucxoaAaulne B pesysibtate OonbiToB,

3.0BnageHne 3HaHUAMU U YMEHUAMM, HeOGXO,D,VIMbIMVI Ana nyvyeHna XuMmm n CMeXXHbixX gucumnninH;

XopoLume noKasaTenm UTOroBOW aTTecTalmm yyawmxca 11 Knaccos M NoBbILWEHME YPOBHA KavyecTsa
3HaHWI No BCeM y4ebHbIM NpeameTam.

Cuctema OLLEHKM AOCTUKEHUI yyalmxca

[eaTenbHOCTb yYalMXCA OLLEHMBAETCA C MO3ULNIA COBPEMEHHbIX 06pa3oBaTe /ibHbIX TEXHOAOMMIA:
JIMYHOCTHOIO NoAX04a B 0by4yeHUW, pa3BUBALOLLLETO OBYYEHMSA N YCNELHOCTUN AeATEIbHOCTMU YYaLMXcs.
3a4aHus HOCAT NOCUbHbIV pa3BuBatoLWMI XapakTep. OueHMBaHWe nmeeT GopMy CTUMYIMPOBaHUA
06Yy4YeHMA M CaMOPA3BUTUA LKONbHMKA B PaMKax BO3MOXKHOCTEN ydalumxca. Mcnonb3lyetca
$POHTANbHBIV Y UHAUMBUAYANIbHBIW YCTHbIM OMNPOC, TECTOBbIE 334aHNA, XMMUYECKNE ANKTAHTbI,



camocTosTe/IbHble PaboTbl, XMMUYECKME NPAKTUKYMbI (MTPaKTUYecKMe paboTbl), 3aLmTa TBOPYECKUX
NPOEKTOB, KOHbepeHuuA.

naBHbIM AOCTUXKEHNEM peanunsaumm NporpaMmmbl ABAAETCA MHANBUAYANbHOE NPOABUMNKEHME KAXKA0ro
Y4YeHUKa. B cBA3K C aTMM ,D,MaFHOCTMHECKMVI MHCTDYMGHTapMP’I npegycmaTtpuBaeT oTCnexXmeaHme
VIHLI,VIBVI,CI,ya}'IbHOﬁ YCNewHOCTH y4allnXca No BapnaTnuBHbIM NOKa3aTeIAM.

dopmbl KOHTPONA
B xo4e paboTbl MO A4aHHOW NPOrpaMmme OCYLLLECTBAAETCA KOHTPOb:

1.Tekywwmit — NO3BONAIOWMIA CYyANTb 06 ycrnexax yuyalmxcs (Ka4ecTBo BbINOHEHNA TPEHNPOBOUHbIX
3a4aHni)

2.MpoMerKyTOUHbIM — Noc/e Kaxkaoro 6,10Ka
3./ToroBbIi — AaOLWMI BO3MOXKHOCTb OLLEHUTb CTeMNeHb YCBOEHWUA NPOMAEHHOro matepuana.
CopaeprkaHue Kypca

Pasgen 1.Beegenue 1 4..3HaKOMCTBO C 06LLEeN CTPYKTYPO Kypca, ero NpUMepHbIM COAEPIKaHNEM,
dbopmamu, BUAAMM U NAAHUPYEMbIM 0O6BEMOM MPAKTUYECKMX U TBOPYECKMX UTOFOBbIX PaboT.

Paspgen 2. Mup xXumuyeckux peakuymin.-2 4

Tema 1. Peakuuu, nayuwune 6e3 M3MEeHEeHUs KayeCcTBEHHOro CoCTaBa BewecTs: annorponnsayus,
n3omepusauma n nonumepusauma. NoHATue o XMMUYECKOM peaKkuunun, ee otan4yume ot H,D,epHOVI peakyunun.

Mpakmuyeckaa paboma 1. Peakunn annotponumsauum (Ha npumepe annoTponHbIX MoandMKaLmin cepbl)
Tema 2.Peakuumn, nayuime ¢ UsSMeHeHMeM COCTaBa BELLECTB.

lNpakmuyeckas paboma 2. Buapl XuMMYeCcKnx peakumii naywmx ¢ UsmeHeHMem CocTaBa BeLlecTs.
Paspgen 3. YnpaBnaem xumuueckon peakuymein. 12 y

Tema 1.Tennosoi adpdeKT XuMmMyecknx peakumii. OCHOBbI TEPMOXMMMUM. 3aKOH COXPaHEHNA SHEPTUM.
BHYTPEHHSASA 3HEPIUA U 3K30 - U IHA0TEPMUYECKME PEAKLUM.

Tema 2,3. 3akoH N N.lecca n Tepmoxmmmyeckune ypaBHeHUA. PacyeTbl MO TEPMOXMMUYECKUM
ypaBHeHUusaM. Tennota obpasosBaHua. MoHATUE 06 IHTANbMNUU. CNEACTBUA U3 HEr0. DHTPONUA. DHEpPrus
'm66ca M HanpaBneHMe peakLM B 3aKPbITbIX cMCTEMAX. PelweHune 3apau.

Tema 4.TloHATUE O CKOPOCTU PeaKL MK, BAUAHME Ha CKOPOCTb Pa3andHbIX ¢pakTopoB. CKOPOCTb FOMO- U
reTeporeHHolM peakumm. JHeprua akTUBaLMA. DeMeHTapHbIe U C/I0XKHbIe peakuuu.

Tema 5.dakTOpSbI, BAMAIOLLME HA CKOPOCTb XMMUNYECKOM peakLMun: Npupoaa pearnpytoLLmx BeLLecTs;
TEMNepaTypa; KOHUEHTPaLMS; KaTaM3aTopbl. 3aBUCUMOCTb CKOPOCTU PEAKLMIA OT MOBEPXHOCTU
COMPUKOCHOBEHUA pPearnmpyowmx BeLecTs.

Mpakmuyeckas paboma 3. 3aBUCMMOCTb CKOPOCTU XMMUUYECKMX PeakLUii OT pasnnyHbIX GpaKTopoB.

Tema 6.KaTann3: romo- U reTeporeHHbIN; MexaHU3M AeUCTBUA KaTannsaTtopos. PepmMeHTaTUBHbIN

KaTanni, ero mexaHunsm. MHFM6MTOpr.



Mpakmuueckasa paboma 4.fomo- U reTeporeHHbIN KaTanums.
Tema 7-8. PewieHune pacyeTHbIX 3aau.
1.PacyeTbl N0 TEPMOXMMUYECKUM YPABHEHUAM.

2. BbiuncneHune Tennosoro adpdekTa peakumm no Tennotam obpasoBaHMa pearmpyoLLnx BELLEeCTB 1
NPOAYKTOB peaKkuunit.

Tema 9.Xumun4yeckoe paBHoBecKe. PaBHOBECHbIe KOHUEHTpaunn. JMHaMUYHOCTb XMMNYECKOTO
paBHOBECUA. KoHcTaHTa paBHOBECUA.

Tema 10. ®aKTOpbI, BAMAIOLME HA CMELLEHME XMMNYECKOEe PAaBHOBECUA; KOHLLEHTPaLMA, AaBAeHNe U
Temnepatypa. MpuHuun fe-WaTenbe.

lNpakmuyeckas paboma 5.Xnmnyeckoe paBHoBecHe.

Tema 11-12. PelieHune pacyeTHbIX 3a4a4. BblumcieHne KOHCTaHTbl XMMUYECKOro paBHOBECHUS.
BbluncneHne paBHOBECHbIX KOHLEHTPALLMI NO NCXOAHBIM KOHLLEHTPALMAM pearmpytowmx BeLLecTs 1
HaoboporT.

Paspen 4. dneKTponutuyeckasa auccouymauma. 14 y

Tema 1,2.3neKkTponntuyeckan amccoymauma. MexaHnMsm guccoumnalmm BeLwecTs ¢ PasIMyHbiM BUAOM
XUMMYecKo ceasn. CTeneHb 3N1eKTPOSIMTUYECKON ANCcCcoLmMaLmm, ee 3aBUCUMOCTb OT MPUPOApbI
3NEKTPONTA U ero KoHuUeHTpaummn. KoHcTaHTa anccoumaumn. CTyneHuyataa Anccoumauma 3N1eKTPoITOB.,
Mpakmuueckas paboma 6. INeKTPONPOBOAHOCTb PACTBOPOB.

Tema 3,4.PeakLMm MOHHOrO 06MeHa NpoTeKatoLwue B pacTBOpPax SNEKTPOANTOB. [lpakmuyveckaa paboma
7.VlOHHble peaKkumu.

Tema 5,6. Kucnotbl B cBETE 3/1€KTPO/IUTUYECKOM ANCCOLMALUN.
lMpakmuyeckas paboma 8. CBOMCTBA KMCNOT.

Tema 7,8.0cHOBaHUA B CBETE 3NEKTPOSIUTUYECKOM ANCCOLMALLUN.
lNpakmuyeckas paboma 9. CBONCTBA OCHOBaHWA.

Tema 9. AMdoTepHble CoOeANHEHUA.

lMpakmuyeckas pabomal0. AMPOTEPHOCTb COEAMHEHUIA.

Temal0-11.Conm KaK 3NeKTPOANTbI. XMMUYECKNE CBOMCTBA COJIEN B CBETE 3/1EKTPONUTUYECKOM
auccoumaumn.

lMpakmuyeckas paboma 11. CBoMCTBa CoNEMN.
Tema 12.pounssegeHne pacTBOPUMOCTMU.
Tema 13-14. PeweHue pacyeTHbIX 3a4aM.

Paspen 5. 'maponus sewects. 6 4



Tema 1. BogopoaHblit nokasatenb. Auccoumaums Bogbl. KOHcTaHTa guccoumnaumm Boabl. 3HayeHue pH
ANA XMMUYECKUX N bBruonornyecknx npoueccos. lpakmuyeckas pabomal2.0npepenerHne pH pactBopos.

Tema 2-3. MoHATME «ruaponmn3». lmaponms coneit. CtyneHYaTbln 1 HEOOPATUMBIN TMAPOANS.
MpaKTUyeckoe NpMMeHeHMe rMAPOAM3a.

Tema 4.I'vapoan3 opraHNYeCcKUX CoeaNHEHUI (raloreHoanKaHOoB, COXKHbIX 3¢UpPOB, Yr1eBOAO0B,
6enkos, AT®) 1 ero 3HaueHue.

Tema 5-6. PelueHune pacyeTHbIx 3a4au.
Paspgen 6 . OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKuun. 27 4

Tema 1.CteneHb oKUCAeHUA. TTOHATUA O HU3LWEN, NPOMEKYTOYHOM M BbICLLEN CTENEHAX OKUCAEHMS.
OnpegeneHune cteneHn OKUCAEHUA 31eMeHTOB No GOPMYNaM HEOPraHUYECKUX M OPraHUUYEeCKUX
coeavHeHuin. CocTaBneHne Gopmy Mo CTENEHU OKUCIEHUS.

Tema 2-3. BakHeliluMe BOCCTAHOBUTEIN U OKUCAUTENN. M3MEHEHNE OKUCANTEIbHO-BOCCTAHOBUTE/IbHbIX
CBOICTB B NepMoaax 1 rnasBHbIX MoArpynnax.

Tema 4. Knaccudumrkauma OBP. MexmonekynapHoe OKUCAEHME - BOCCTaHOB/IEHWNE, BHYPUMOJIEKYAPHOE
OKUCNEeHWeE - BOCCTAaHOBNAEHME, ANCNPONOPLUOHUPOBAHNE - CAMOOKUCNEHMEe-CAMOBOCCTaHOBIEHME,
KOHMponopumpHuposaHue. 3HayeHne OBP.

Tema 5-7.Metoabl coctaBneHna OBP.
MeTog, aneKkTpoHHoro 6anaHca .MeTtoz nonypeakunii.

Tema 8-9.0KMCIUTENIbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA BOZbI M MEPOKCMAA BOAOPOAA B Pa3/IMYHBIX
cpeaax.

[.0.:1. PaznoxeHue pactsopa H,0,.2.Bzanmopeiictene H,O c meTannamu.

Temal0. OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA ra/loreHoB U X coeanHeHni. MonyyeHne n
cBoictBa Cl,, Bry, |, HC1, xnopnaos ¢ Touku 3peHns OBP; KpaTKue CBeAEHMA O KUC0POACOAEPHKALLMX
coeauHeHuax xaopa (ot +1 go +7); HanpasaeHue OBP c yyacTuem sTUX BELLECTB.

[.0. :1.BbiTecHeHMe oga xnopom. 2. PasnoxKeHue xaopaTa Kanumsa. 3. MU3yyeHne cBOMCTB XJI0OPHOM BOAbI.

Tema 11-12. OKMCANTENBHO-BOCCTaHOBUTE/IbHbIE MPEBPALLEHNA COEANHEHUI CEPbI, CEPOBOAOPOAA,
CepHOI KUCNOTbl; HanpasneHme OBP ¢ yyacTnem 3TMX BELLLECTB.

N.0.1.0KkucnnTenbHble CBOMCTBA pa3baB/ieHHON cepHol Kncnotbl. [.0.1.0KncanTenbHble CBOMCTBA
KOHLEHTPUPOBAHHOWM CEPHOM KUCAOTI.

Tema 13-14. OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE NPEBPALLEHNA COEAMHEHUIN a30Ta, a30THOMN KMCAOTHI,
HUTpaToB; HanpasneHne OBP c yyactnem atmx sewecTs. [1.0.:1.fopeHne ammnaka. 2.0KNCAUTENbHbIE
CBOMCTBA KOHLEHTPUPOBAHHOM M pa3baB/iieHHOM a30THOM KMUCOTbI. 3.Pa3noxKeHne HATPATOB.

Tema 15. OKMcAnTENbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA COELI,MHEHVIVI MapraHua B pa3/ZInvyHbIX Cpeaax.
anMeHEHVIe nepmaHraHarta Kaima B XMMNUYECKOM aHanunse. 3aBUCMMOCTb OKUCAUTESIbHO-
BOCCTAaHOBUTE/IbHbIX BO3MOXKHOCTEM MapraHua OoT CTeneHn OKUC1eHUA B PA3/INYHbIX COeaUHEHUAX.



|_|p0FH03MPOBaHVIe PONN INEMEHTA KaK OKUCINTENA NN BOCCTAHOBUTENA, a TaK XKe NPOAYKTa
OKUCNTENBbHO-BOCCTAHOBUTENIbHOIO Npouecca.

Tema 16-17. OKMCAUTENbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA COEANHEHUI XPOMA B Pa3IMYHbIX Cpeaax.
3aBMCUMOCTb OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIX BO3MOMKHOCTEW XPOMa OT CTEMNEHW OKUC/IEHUA B
PasNUUYHbIX coeaNHEHUAX. [IPOrHO3MPOBaHNE POAN 31eMEHTa KaK OKMCAUTENA UM BOCCTaHOBUTENSA, a
TaK e NPOoAYKTa OKUCANTENbHO-BOCCTAHOBMTE/IbHOIO NpoLecca.

Tema 18-19.PelieHune pacyeTHbIX 3a4au.

Tema 20-22. OBP c yyacTMem opraHMYeCcKMX BELLLECTB: PA3/IMYHbIX KNaCcCOB KUCI0POACOAEPHKALLNX
coeguHEHN.

[.0.1. OKMCNeHWe 3TUIeHa PacTBOPOM NepMaHraHaTta Kanus. 2.0KMcaeHme 3TaHoAa XPOMOBOM CMECHHO.
3.0KuncneHrne mypasbuHOM KUcaoTbl. 4.0KkncneHne yrnesoaopoaos. 5. BocctaHoBneHMe anbaernaos Ao
CNUpTOB.

Tema 23. l'anibBaHNYECKUIA 3n1emeHT. CTaHaapTHbIE 3/1eKTPOAHbIE NOTEHLUMa bl METa/I/I0B.
OKUCNUTENbHO-BOCCTaHOBUTE/IbHbIE NOoTeHUManbl. 3AC peakuuii. U3rotToBaeHMe ranbBaHUUYECKUX
3/1eMEHTOB.

Tema 24-25.971eKTP0N3 KaK OKUCANTEIbHO-BOCCTAHOBMTEIbHbIN Npouecc. CyWHOCTb 31eKTpon3a.
3NeKTPoAN3 BOAHbIX PacTBOPOB U pacniaBos.

Tema 26.Koppo3una MeTaNoB KaK OKUCANTENIbHO-BOCCTAHOBUTE/IbHbIM Npouecc. Buabl Kopposuu.
Tema 27.0KNUCAUTENBHO-BOCCTAHOBUTE/IbHbIE PeaKLMnN BOKPYT Hac.
Nntepartypa

1. H.E. Ky3bmeHKoO, B.B. EpemuH, B.A. NMonkos. Hayana xumuu. B 271. - M.. 1-a PeaepanbHas
KHUroToprosasa KomnaHmna.2013.

2. H.E. KyabmeHKo, B.B. EpemnH.2400 33434 N0 XMMKUK JNA CTapLUEeKNACCHUKOB M NOCTynatowmx B BY3bl.
M. «poda».2014.

3. B.MN. lyHeBa. 06 Ucnonb3oBaHMM MOHHO-31EKTPOHHOIO HBanaHca. «Xumua B wkone» 1994 Nel. 3.A.
Cupopckan. O meToge nonypeakumin. «Xumus B LWKone» 1993 Ne6.

4. T.MN. XomuyeHkKo, K.N.CeBacTbAHOB OKUCANTENBbHO-BOCCTAHOBUTE/IbHbIE PEAKLLUN.

5. 0.C. FabpuensH, U.T. OctpoymoB. Xmumma nocobure gns LWKOJAbHMKOB CTapLUMX KNacCoB U
noctynawmowmx B BY3bl.M. Apoda 2011.

6. [.A. KHazes, C.H. CmapbirnH «HeopraHuyeckas xumusa». Mocksa. tOpainT. 2012.

7. H.N. ThnHKa 3agaum v ynpaskHeHus no obwein xumun. J1. Xumuna.2012

8. 0.C. labpuensH, u gp. NlotoBumcea K EMN3: Xumums -M.: poda 2010.

9. E.H. 3yb6oBuy, B.H. AcagHuK PelueHune 3a4a4 NOBbILWEHHOW CNOXHOCTU MUHCK. KHUKHbIM gom 2012

10. T.M. Congatosa Xumuna 8-11 Knaccbl TPEHUHIN N TECTbl C OTBETaMM NO Teme «OKUCNTEeNbHO-
BOCCTAHOBUTE/IbHblE peakunm» Boarorpaa: Yuntenb 2013



11. A.C. Eropos «PeneTutop no xumum». Poctos-Ha-LoHy «DeHukc», 2006
UHTepHeT-pecypcbl:

1.}KypHan «Xrmusa B WIKoney, raseta «1 ceHtabpa» (www.1 september. ru)

2. Pewy EIM MywwmH (http://chem.reshuege.ru/)

3. OTKpbITbIN BaHK 3agaHnin PUMK ( http://www. fipi.ru/content/otkrytyy-bank-
zadaniy-ege )

4. http://school-collection.edu.ru/ EannHas konnekuma LIOP

5. http://school-collection.edu.ru/ - eanHas konnekumsa umMdpoBbIx 06pasoBaTe/ibHbIX Pecypcos
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