MyHHULIUANIATBEHOE 001eo0pa3oBaTebHOe yupexkaeHue - CykpoMeHcKkast
cpenHssa obmeoOpa3oBarenpHas mkoia bexenkoro paitona TBepckoit

obnactu
IIpunsTta Ha 3acenanuu «COI''TACOBAHO» «YTBEPXJAIO»
HIMO IIporokos Nel — ° 3aMecTUTENb JUPEKTOpa 110 JlupexTop Ko
ot 30.08.2021 yueOHO-BOCTIUTITEITHFHOM A.b.Konmaxos
pa6ote %r/% ol [puxasz Ne 55-
JI. A. IlytutineBa 07130.08.2021

Pabouas npoepamma

no xumuu 1 I1xknacc

B cootBeTcTBUM ¢ ®I'OC
Yunrens: Ky3nenosa H.1O.

2021 — 2022 yuebHwiii 200



NOACHUTE/IbHAA3SANMUNCKA

[aHHan paboyan nporpamma peanmsyerca B y4uebHUKe ana o6leobpasoBaTesibHbIX yuperkaeHuin aBtopos I'.E. PyasuTtuca n d.I. Penbgmara «Xumusa. 11 knace» m
paccumMTaHa Ha 68 YacoB B rof, (2 yaca B Heaeno).

HopmaTnsHoO-NpaBoBble AOKYMEHTbI.

1. denepanbHbiii 3aKoH 0T 29.12.2012 r. No 273-93 «06 obpasosaHuu B Poccuinckoit depepaumm» (peaakums ot 23.07.2013).

2. Mpuka3 MuHucTepcTBa 0b6pasoBaHMa U HayKn Poccuitickoin ®epepaumm ot 31.03.2014 r. No 253 «06 yTBepxaeHnn PeagepanbHoro nepeyHs y4ebHMKOB,
peKoOMeHAYEeMbIX K UCNOMb30BAHUIO NPU peannsaumm MMeoLWwmx rocygapcTBeHHY0 akkpeanTaumo obpasosaTesibHbIX MPOrpaMm Hayva/ibHOro obLLero, OCHOBHOIO
obuero, cpeaHero obuiero obpasoBaHUA»

3. MocTaHoBNeHWe [NaBHOro rocyAapcTBEHHOro caHUTapHoro spava Poccuiickont ®eaepaumm ot 29.12.2010 No 02-600 (3apeructpuposaH MuHioctom Poccum
03.03.2011 No 23290) «0O6 ytBepkaeHun CanlunH 2.4.2.2821-10 «CaHUTapHO-3NMAEMNONOTNYECKMEe TPebOoBaHUSA K YCNOBUAM M OpraHnsaumm obyyeHus B
06pa30BaTENIbHbIX YUPEKAEHUAX»

4. Mpunkas MuHUcTepcTBa 06pasoBaHMA U Haykn Poccuinickon Pepepaumn ot 07.07.2005 r. No 03-126 «O npuMepHbIX NpPorpammax no y4ebHbim npegmeTam
depnepanbHoro 6asmcHoro y4ebHoro naaHa»

5. Mpwukas MuHucTepcTea obpasoBaHuns U Haykn Poccuiickon ®eaepaumm ot 17.12.2010 r. No 1897 (3apeructpuposaH MuHioctom Poccnmn 01.02.2011 r. No
19644) «06 yTBepxAeHUN denepanbHOro rocyaapcTBeHHOro 06pa3oBaTeNbHOro CTaHAAPTa OCHOBHOrO 0bLero o6pasosaHmna»

6. esepanbHblit 6a3nCHbIN y4ebHbIN NaaH Ans obuieobpasoBaTenbHbIX yuperaeHnin PO (Mpukas MO P OT 09.03.2004 No 1312)

O6uwme uenn npenodaBaHNa XMMUM Ha 6a30BOM YPOBHE B CTapLUE LWKoe:

e OCBOEHME 3HaHWIA O POV XMMUU B CO3AaHNU LENOCTHON eCTECTBEHHOHAYYHON KapTUHbI MUPa, BaXKHEMLLIMX XUMUYECKUX TEOPUAX, MOHATUAX, 3aKOHaX.

e OBnageHne ymeHUAMMU NPUMEHATb NOJIyYeHHbIe 3HaHUA 417 06bACHEHUA Pa3/INYHbBIX XMMUYECKUX MPOLECCOB M CBOWCTB BELLECTB ; O BKNa4e XMMUM B pasBuTne
COBPEMEHHbIX TEXHOIOTUIA.

© PassuTHE NO3HABATE/IbHbIX MHTEPECOB U UHTEN/IEKTYaIbHbIX CMOCOBHOCTEN, YMEHUIA CAMOCTOATENIbHOIO NOJTYYEHNA 3HAHWIM U3 Pa3INYHbBIX UCTOYHUKOB.

e BocnutaHue y6exKaeHHOCTM B NO3UTUBHOW POJIM XMMUK B 3KM3HU COBPEMEHHOTO 06LLECTBa, HEOBXOANMMOCTU XMMMUYECKN TPAMOTHOIO OTHOLLEHMA K CBOEMY
30,0POBbIO M OKpYXKaloLLen cpese.

o [[pMMeHeHMeEe NONYYEHHbIX 3HAHUI U YyMeHUI a5 6e30MacHOro MCMNO/b30BaHMA BELLECTB M MaTepuasios B ObITy, CEIbCKOM X03ACTBE U Ha MPOU3BOACTBE,
peleHna NPaKTUYECKNX 33434 B MOBCEAHEBHOM KU3HW, NpeaynpeskaeHNa ABAeHNIN, HaHOCALMX Bped 340P0BbI0 Ye/I0BEKA W OKpy:KatoLel cpeae.

Llenn v 3agaum, pelwaemole Npu peanvsaummn paboyein Nporpammbl No npegmerty

® MIHTerpaums sHaHWii N0 HEOPraHNYECKOM M OpraHMYecKoM XMMUK C LieNbio GOPMUPOBAHUA Y YYaLMXCA LENOCTHON XMMUYECKOM KapTUHbI MUpa



® Pa3zBuTME NOHUMAHNA MaTePMaibHOCTN U MO3HaBAEMOCTN e4MHOro MUpa BelLecTs

e PasguTME NOHMMAHUA POJIN U MeCTa XMMUU B CUCTEME HayK O Npupoae

o dopmmpoBaHMe y 0bydaloLNXCA YMEHUA BUAETb U MOHMMATb LLeHHOCTb 06pa30BaHMA, 3HAYMMOCTb XMMUYECKOTO 3HaHWUA ANA KaXA40ro YyenoBeKka He3aBUCMMO OT
ero npodeccnMoHanbHON AeATENbHOCTY;

® Pa3BuTNE YMEHUI GOopMynnpoBaTb N 060CHOBbIBATb COBCTBEHHYIO NO3ULINIO;

o [pnobpeTeHMe obyyatlolMmMmMCA onbiTa pa3Ho0bpa3Hol AeATeNbHOCTU, MO3HAHUA U CAMOMO3HAHMSA; KNOYEBbIX HaBbIKOB( KAOYEBbIX KOMMNETEHTHOCTel),
MMEIOLWMX YHUBEPCA/IbHOE 3HaYeHMe A1A Pa3/IMUYHbIX BUA0B AeATEe/IbHOCTU: PeLeHUA Npobaem, MPUHATUA pPeLLeHNn, MOUCKa, aHaM3a U 06paboTKN MHbopMaLUN,
KOMMYHMKaTUBHbIX HaBbIKOB.

O6uian xapaKTepmcTMKa y4ebHoro npeamera.

M3yyeHne XMmuu B cTapluei WKoae Ha 6a30BOM YPOBHE HaNpaB/NeHO Ha AOCTUMKEHMWE CedyoWwmX Lenemn:

® OCBOEHWE 3HAHMI O XMMUYECKOM COCTaBASAIOLLLEN eCTECTBEHHOHAYYHOW KapTUHbI MMPa, BaXKHENLINX XMMUYECKUX NOHATUI, 3aKOHaX U TEOPUAX;

® OB/lafeHME YMEHUAMU NMPUMEHSATb NOYUYEHHbIE 3HaHWUA A1 06bACHEHUA Pa3HOOBPa3HbIX XMMUUYECKNX ABNEHUIA U CBOMCTB BELLLECTB, OLEHKWU PO XMMUK B
Pa3BUTUU COBPEMEHHbIX TEXHOOTUIA U NOYYEHUN HOBbIX MaTepUnanos;

® Pa3BUTUE NO3HABATE/IbHbIX UHTEPECOB M MHTENNEKTYa IbHbIX CNOCOBHOCTEN B NPOLECCE CAMOCTOATE/IbHOTO NPUOBPETEHUA XMMNYECKMX 3HAHUI C
NCMNO/Ib30BaHNEM Pa3/IMYHbIX UCTOYHUKOB MHPOPMALMM, B TOM YUC/IE KOMMbIOTEPHBIX;

® BOCMMTaHWe ybeKAeHHOCTU B MO3UTUBHOM PO XMMUU B XKU3HM COBPEMEHHOro 06LecTBa, He06X0AMMOCTM XMMNYECKM FPaMOTHOTO OTHOLLIEHUA K CBOEMY
340POBbIO U K OKpYXKatoLLen cpeae;

® MPMMEHEHME NOYYEHHbIX 3HAHUI U YMeHWIA ana 6e30NacHOro NCNoib30BaHMA BELLECTB M MaTepnanos B BbITY, CEIbCKOM X03ACTBE M Ha MPOU3BOACTBE,
pelleHna NPaKTUYECKNX 3a4a4 B MOBCEAHEBHOMN KU3HU, NpeaynpeskaeHnn ABAeHNN, HaHOCALLMX Bpe, 340P0BbI0 Ye/I0BEKA M OKpYyKaloLLeit cpeae.

[aHHas nporpamma npeaycmaTpuBaeT GOpMUPOBAHME Y yYaLLMXCca obLie yYebHbIX YMEHMUI U HAaBbIKOB, YHMBEPCANbHbIX CNOCO60B AEATENBHOCTU U K/OYEBbIX
KOMMeTeHL M. B 3TOM HanpasieHnMnpuoputeTamm 4na y4ebHoro npeamera «XMmMmua» B CTaplueit WwKosie Ha 6a30BOM YpOBHE ABAAIOTCA: YMEHME CaMOCTOATE/IbHO
1 MOTMBMPOBAHHO OPraHM30BbLIBATL CBOKD MO3HABATE/IbHYIO AEATE/NbHOCTb (OT NOCTAHOBKM LLe/IM A0 NOMYYEHUA U OLLEHKU pe3ynbTaTa); onpeaeneHune CyLHOCTHbIX
XapaKTEPUCTUK M3yyaeMoro 06beKTa; YyMeHMeE pa3BepHYTO 060CHOBbLIBATL CYXKAEHUSA, AaBaTb ONpeaesieHns, NPUBOANTL A0KA3aTENbCTBA; OLEHNBAHMUE U
KOPPEKTMPOBKA CBOEro NOBEAEHUA B OKPYKatoLWwel cpeae; BbiINOHEHNE B MPaKTUYECKOW AeATEeNbHOCTU U B NOBCEAHEBHOM XU3HM 3KONOTMYECKUX TpeboBaHU;
NCMO/Ib30BaHNE MY/IbTUMEANMHbBIX PECYPCOB M KOMMbIOTEPHbIX TEXHOOTUI A8 06paboTKK, Nnepesayun, cucTeMaTsaunm MHbopmaLmm, co3gaHne 6as gaHHbIX,
npeseHTaumMm pesyNbTaToB NO3HABaTENbHOMN M MPAKTUYECKOMN AeATeIbHOCTH.

MecTo yuyebHoOro npeameta B yuebHOM niaHe.

B oCHOBY Nporpammbl NOJIOXKEH NPUHLMN pasBuBatoLero obyyeHus. Mporpamma onnpaeTcs Ha maTepuasn, U3ydyeHHbl B 8—9 Knaccax, NO3TOMY HEKOTOPbIE TEMb!



Kypca paccmaTpurBaloTCA NOBTOPHO, HO y:Ke Ha 6oJsiee BbICOKOM TEOPETUYECKOM YPOBHE. TaKoW NoAxoZ No3BoaseT yraybiaTe U pa3BuBaTb NOHATME O BELLECTBE U
XMMMYECKOM NPOLLECCE, 3aKPENNATb NPONAEHHbIA MaTepman B akTMBHOM MAaMATM yYaLLMXCA, @ TAK¥Ke COXPaHATb MPeeMCTBEHHOCTb B Mpouecce obyyeHus.
Beayliasn posib B packpbiTUK coAeprKaHMa Kypca Xxummn 11 Knacca npuHaaneXuT 3/IeKTPOHHON TeOpUK, MEPUOANYECKOMY 3aKOHY U CUCTEME XMMUYECKUX
3/1IEMEHTOB.

B AaHHOM Kypce cnuctematmanpyrotca, 0606watotca u yrnybnatoTca 3HaHUA O paHee U3yYeHHbIX TEOPUAX M 3aKOHAX XMMMUYECKOM HAYKU, XMMUYECKMUX NPpOoLLeccax U
NnpousBoACTBaXx.

Mporpamma obecneynBaeT CO3HaTEIbHOE YCBOEHUNE YUYALLMMMCA BAXKHENLIMX XMMUNYECKMX 3aKOHOB, TEOPUI U MOHATUIA; OpMUPYET NpeacTaBaeHMe 0 POU XMMUN
B Pa3BMUTUM Pa3HOOBOpPA3HbIX OTpac/ein NPoOM3BOACTBA; 3HAKOMUT C BELLECTBAMM, OKPYKAIOLWMMKN YenoBeKa. MNpn 3TOM OCHOBHOE BHUMaHUe yaenseTcsa CyLHOCTH
XMMUYECKUX peaKkLmii U1 MeTOZaM MX OCYLLLECTB/IEHUS, @ TaK:Ke Crnocobam 3allmTbl OKPYKatoLLel cpeabl.

Mporpamma cocTaB/eHa C yYeTOM BedyLlen POIM XMMUYECKOTO 3KCnepumeHTa. MNpeaycMaTpmnBatoTcs BCe BUAbI LWKObHOMO XMMMYECKOro 3KCnepMmeHTa —
LEeMOHCTpauuK, 1abopatopHble ONbITbl U NpaKTUYECKMe paboTbl. Paboyas nporpamma No XMMmumn peannsyetcs Yepes GopmMmMpoBaHMeE Y ydaLmxca obue yuebHbIx
YMEHUI N HAaBbIKOB, YHUBEPCA/IbHbIX CMOCOO0B AEATE/IBHOCTU U K/THOYEBbIX KOMMETEHLMI 3@ CHET UCMOJIb30BAHMA TEXHO/IOTUI KOJIIEKTUBHOTO 06yYeHUs, ONOPHbIX
KOHCMEKTOB, AMAAKTUYECKUX MATEPUANOB, U MPUMEHEHNA TEXHONOTUKU rpadUYecKoro npeactaBaeHna MHGOPMALUKM NPU CTPYKTYPUPOBAHMUN 3HAHUA.

B Lenom Kypc no3BonseT pasBUTb NPeACTaBAeHUA yYalMXCca O NO3HaBAaEeMOCTU MUPaE, €ANHCTBE XUBOW N HEXNBOM NPUPOabl, chOPMUPOBaTL 3HAHUA O
BaKHEMLIMX acrneKTax CoBpeMeHHOMN ecTeCTBEHHOHaYYHOW KapTUHbI MUPa, YMEHUS, BOCTPebOBaHHbIE B MOBCEAHEBHOM }KM3HWN U MO3BOAIOLLME OPUEHTUPOBATLCA
B OKPY»KalollleM MMpe, BOCNUTaTb YesIoBeKa, 0CO3HaoLWero ceba yacTbio Npupoabl.
Peanusauma AaHHOM Nporpammbl B npolecce 0byyeHMs NO3BOAUT YHaLMMCA YCBOUTb KOUEBble XMMUYECKME KOMMETEHLUN U NOHATb POab XMMUMK Cpean ApYrux
HayK 0 NpuUpoAe, 3HaYeHMe ee 4/1A YeNoBeYecTsa.

TpeboBaHMA K YPOBHIO NOArOTOBKW BbIMYCKHUKOB

B pe3ynbTaTte nayyeHna Xmummun Ha 6asoBom YpPOBHE YYeHUK O01KeH 3HaTb/I'IOHVIMaTbZ

® Ba)KHelLWMe XMMUYECKMe NOoHATUA: BeuwecTso, XUMUYECKUWN 3/IEMEHT, aTOM, MOieKkyna, OTHOCUTE/IbHbIE aTOMHaA U MONEKYNIAPHAA MaccCbl, UOH, aIN0TpONnA, N30TOMbI,
XUMUYECKanA CBA3b, 3/IEKTPOOTPUUATENIbHOCTb, Ba/IEHTHOCTb, CTENEHb OKUCNEHUA, MOJIb, MOJIAPHAA Macca, MOI'IﬂprIVI obbem, BewectBa MONEKYIAPHOIo U HEMOJIEKY/ZTAPHOTO
CTpoOeHUnA, PpacTBOpPbI, INEKTPOSIUT N HEINNTEKTPOUT, INEKTPOSINTUHECKAA ANCCOoLMaUNA, OKNCINTENb U BOCCTAHOBUTE/Ib, OKUCNEHUE N BOCCTaHOB/IEHME, TEnI0BOM 3¢¢EKT peakuun,
CKOPOCTb XMMUYECKON peaKkuunun, Katanns, xummyeckoe pasHoBsecue, yl'l]epO,CI,Hblﬁ CKener, d)yHKLI,MOHaI'IbHaFI rpynna, naomepua, romonoruma;

® OCHOBHbI€ 3aKOHblI XMMUKN: COXPaHEHNA MaCCbl BelleCTB, NOCTOAHCTBA COCTaBa, nepmop,mqecr(mﬁ 3aKOH;

® OCHOBHble TEOPUUN XUMUWN: XMMUYECKOW CBA3MN, QHEKTpOﬂMTMHECKOVI Anccoumnaummn, CTpoeHnAa opraHnMYecknx COELI,VIHEHVIVI;

* BaXHelwune BelectBa N MaTepKnabl: OCHOBHble MeTa/ibl U CNaBbl, CEpHAA, CONIAHAA, a30THAA U YKCYCHaA KUCNOTbI, WeNo4Yn, aMmmnak, MMHepPaabHble y,u,06peH|/m, MeTaH,
3TUNEH, aUeTUneH, 6€eH30/1, 3TaHO, XWpbl, Mblla, TNHOKO3a, CaXapo3a, Kpaxmals, K1eT4yaTKa, 6enKkn, MUCKYCCTBEHHbIE U CUHTETUYECKME BOJIOKHA, Kay4YyKU, NN1aCTMACCbl; YMETb!

® Ha3biBaTb NU3y4YeHHbIe BelleCTBa No Tpl/lBVIal'IbHOVI nnn ME)K,CI,YHaDO,D,HOVI HOMEHKANATYpE;



® onpeaenaTb BaJIEHTHOCTb U CTENEHb OKUCEHUA XMMUYECKUX 3/IEMEHTOB, TUM XMMMUYECKOM CBA3U B COeAMHEHUSAX, 3apAL NOHA, XapaKTep cpedbl B BOAHbIX pacTBOpax
HeopraHM4YecKunx COGLI,VIHGHVIVI, OKUCAnUTenb 1 BOCCTAaHOBUTEIb, NPUHAANEXKHOCTb BEWECTB K Pa3/IMYHbIM K/1aCCaM OpPraHNYeCKunx COe,EI,VIHEHVIl';I;

® XapaKTepM30BaTb 31IEMEHTbI MasibiX NEPUOAOB MO UX NONOXKEHUIO B Nepuogmnyeckoin cucteme . U. MeHgeneesa; obume XMM14YecKkre CBOMCTBa METaslN0B, HEMETa/10B,
OCHOBHbIX K/1aCCOB HEOPTaHWYECKUX 1 OPraHUYECKUX COAMHEHMIM; CTPOEHNE M XUMUYECKME CBOMCTBA M3YYEHHbIX OPraHUYECKUX COeaUHEHUI;

® 06BACHATb 3aBUCMMOCTb CBOMCTB BELLLECTB OT MX COCTaBa U CTPOEHUA, MPUPOAY XMMMUYECKOM CBA3W (MOHHOM, KOBASIEHTHOW, METalIMYEeCKOoi), 3aBUCMMOCTb CKOPOCTH
XUMMWYECKOMN peakLmm v NOMONKEHUA XMMUYECKOTO PaBHOBECUA OT Pas3/inyHbIX GaKTOpoB.;

® BbIMNOJIHATb XUMUYECKUM 9KCNEePUMEHT NO PaCcno3HaBaHUIO BarKHEMLWMUX HeopraHM4YyeCKnX n opraHM4eCKmnx BeLLecTs,;
® MpoBoOAUTb CaMOCTOATENbHbIN NOUCK XMMUYECKOM VIHd)OpMaLI,VIVI C UCNoNb3oBaHMEM Pa3/INYHbIX NICTOYHUKOB (HayHHO-HOﬂyﬂﬂprIX M3,Cl,aHVIl‘/II, KOMMNbIOTEPHbIX 6a3 AaHHbIX,
WMHTEPHEeT-pecypcos);

® CMO/1b30BaTb KOMMbIOTEPHbIE TEXHOMOMMM A1A 06paboTKM U Nepesadm XMMUYEcKoin MHGopmMaLmm 1 ee NpPeaCcTaBeHUA B Pas/iMyHbIX GOPMax; MCMO/Ib30BaTb NpuobpeTeHHble
3HAHUA M YMEHMA B MPAKTUYECKON AEATE/IbHOCTM U NOBCEAHEBHOMN XU3HM C LENbio:

® 06BACHEHNA XMMMUUYECKUX ABNEHWNIA, NPOMCXOAALWMX B NPUPOAE, BbITy M Ha MPOM3BOACTBE;

* onpeaeneHns BO3MOXHOCTU NPOTEKaHMUA XMMUYECKUX NPEBPaLLEHUI B Pa3/INYHbIX YCI0BUAX M OLEHKM UX NOCAeaCTBUM;

® 3KO/IOTMYECKM PAMOTHOIO NMOBEAEHMA B OKPYXKatoLel cpeae;

® OUEHKN BIMAHNA XMMUNYECKOTO 3arpA3HeHNA Opr)KaIOLLI,el‘;I cpeabl Ha OPraHM3m 4YenoBeKa U gpyrne XXmeble OpraHM3mbil;

¢ 6e30MacHOro 06PaLLeHMA C FOPIOYMMM U TOKCUUYHBIMM BeLLecTBamu, N1abopaTopHbiM 060pyA0BaHMEM; ® MPUrOTOBAEHUA PACTBOPOB 3a4aHHOM KOHLEHTPaLUWK B 6bITy 1 Ha
NpPov3BOACTBE;

® KPUTUYECKOM OLLEHKM AOCTOBEPHOCTM XMMMUUYECKON MHOOPMaLLMK, MOCTYNAOLWLEN M3 Pa3HbIX MCTOYHMKOB.

MpoBepKa 1 OLEeHKa 3HAHWUIA Y YMEHWUIA yYaLLLMXCA

Pe3synbTaTbl 06y4eHMA XMMUK 0/KHBI COOTBETCTBOBATL O6LMM 3aga4am npegmeTa u TpeboBaHMAM K ero yCBOeHMIo. Pe3ynbTaTbl 06ydeHUA oueHnBaloTca no NATM6anibHOMN
cucteme. Mpu OLLEHKE YUUTHIBAKOTCA CAEAYIOLLME KaYeCTBEHHbIE NOKa3aTenn OTBETOB: ry6unHa (COOTBETCTBUE U3YUYEHHbIM TEOPETUYECKUM 0606 WeHWAM); 0CO3HAHHOCTb
(cooTBeTcTBME TPEBYEMbIM B MPOrpaMme YMEHUAM NPUMEHATb NOJTyYeHHYo MHGOPMaLMIo); NoNHOTA (COOTBETCTBME 06bEMY NPOrpamMmbl U MHGOPMaLMK yuebHKKa). Mpn oueHKe
YUMTbIBAOTCA YMC/I0 U XapaKTep OWKNBOK (CyLecTBeHHbIEe UM HecywecTBeHHble). CylwecTBeHHbIe OWMBKM CBA3aHbI C HEA0CTAaTOYHOM rY6MHOM M 0CO3HAHHOCTLIO OTBETA
(Hanpumep, y4eHVK HenpaBuAIbHO YKa3aa OCHOBHbIE MPU3HAKM MOHATUIN, ABAEHWUI, XapaKTepHble CBOIMCTBA BELLLECTB, HEMPaBUAbHO CHOPMYIMPOBAN 3aKOH, NPABUIO U T.M. UK
YYEHMK HE CMOT MPUMEHUTb TEOPETUUECKMNE 3HaHMA ANA 06BACHEHMA U NPeACcKa3aHWUA ABJEHWI, YCTaHOBEHMA NPUYMHHO-CNEACTBEHHbIX CBA3EN, CPaBHEHMA U KnaccuduKaumm
ABNEHWUI U T. N.). HecywecTBeHHble OWMBKM ONpeaenaioTca HENOHOTON oTBeTa (Hanpumep, ynyLeHne 13 BUAa Kakoro-1mbo HexapakTepHoro ¢pakta npy onmncaHnm BeLLecTsa,
npouecca). K HUM MOMHO OTHECTM OrOBOPKM, OMMUCKM, AOMNYLLEHHbIE MO HEBHUMATENbHOCTU (Hanpumep, Ha Asa 1 6onee ypaBHEHUA Peakumii B NONHOM MOHHOM BUAE A0MYLLEHA
0/Ha OWKnbKa B 0603HaYeHMM 3apaaa MoHa). Pe3ynbTaTbl 06yYeHUA NPOBEPAIOTCA B MPOLLECCE YCTHBIX U MUCbMEHHbIX OTBETOB YUALLMXCA, @ TAKMKE MPU BbINOAHEHUU UMK
XUMUYECKOTIO aKCNepnmeHTa.

OueHKa TeopeTUYecKnX 3HaHW

OTmeTKa «5»: OTBET NOHbIN M NPaBWU/bHbIA HA OCHOBAHUM MU3YYEHHbIX TEOPMIA; MaTepPMan U30XKEH B ONpeaeeHHOM N0rMYeCcKo NoC1e40BaTes1bHOCTU, IMTEPATYPHbLIM A3bIKOM;
OTBET CAMOCTOATE/bHBbIN.

OTMeTKa «4»: OTBET NOJHbIN M NPaBUbHbIA Ha OCHOBaHUM U3YYEHHbIX TEOPUI; MaTepmnan U3N0XKEH B ONpeaesIeHHOMN IOrMueckoi Nocaea0BaTeNbHOCTH, NPY 3TOM A0NYLLEHbI
[Be-TPU HECYLLECTBEHHbIE OWMNBKM, MCNpaBieHHble NO TPEBOBaHMIO yUUTENA.

OTMeTKa «3»: OTBET NOJIHbINA, HO NPM 3TOM AOMYyLLEHa CYLLECTBEHHAA OWNBKa AN OTBET HEMNOJHbIN, HECBA3HbIN.

OTmeTKa «2»: Npu oTBeTe 06HapY,eHO HEMOHMMaHME YYaLMMCA OCHOBHOIO COAEPKaHUA y4ebHOro maTepurana uam onyLweHbl CyLecTBeHHble oWwnBKM, KOTopbIe yYaLMiica He
MOSKET UCNPABUTb NP HABOAALLMX BOMPOCAX YUUTENA.



OTmeTKa «1»: OTCyTCTBUE OTBETA.
OueHKa 3KCNepuMeHTaIbHbIX YMEHU
OLEeHKa CTaBUTCA HA OCHOBAHMM HabAlOAEHUSA 33 YYaLLMMCA U MMCbMEHHOTO OTYeTa 33 paboTy. OTMeTKa «5»: paboTa BbINONHEHA NONHOCTbIO U NPABWJIbHO, CAe/1aHbl NPaBU/IbHbIE
Habto4eHMA U BbIBOAbI; IKCMEPUMEHT NPOBEAEH MO MNAHY C Y4ETOM TEXHUKM 6e30MacHOCTM 1 NpaBua paboTbl € BeLLecTBaMM U 060pyA0BaHMEM; NPOABAEHbI OPraHU3aALMOHHO-
TPyLOoBble YyMeHUA (NoAAEePKUBAOTCA YUCTOTa paboyero mecTa U NOPSALOK Ha CTO/1e, SKOHOMHO UCNO/b3YIOTCA PEAKTUBDI).
OTmeTKa «4»: paboTa BbINO/IHEHA NPABU/IbHO, CAENAHbI MPaBWUIbHbIE HABOAEHMA U BbIBOAbI, HO MPW STOM SKCNEPUMEHT NPOBELEH HE MNOIHOCTbIO MW AONYLLEHbI
HecyL,ecTBEHHble OWMOKK B paboTe ¢ BelLecTBamun 1 060pyaoBaHNEM.
OTmeTKa «3»: paboTa BbINOJIHEHA MPABU/IbHO HE MEHEE YEM HAMOM0BUHY UM AONYLLEHA CYLLECTBEHHAA OWNOKA B XO4E 3KCNEPUMEHTA, B 06BACHEHUU, B 0popMneHUn paboThl,
B cobntogeHnm npasua TexHUKM 6esonacHocTM npu paboTe ¢ BelecTBammn 1 06opyaoBaHMEM, KOTOpas UcnpasaneTca no TpebosaHUIo yuntens.
OTmeTKa «2»: gonyuieHbl ABe (M bonee) cywecTBeHHbIe OWMOKM B XOA4€E IKCNEPUMEHTa, B 06BbACHEHMU, B 0dopMAeHUM paboTbl, B COBNOAEHMIN NPAaBUA TEXHUKKN 6e30nacHOCTH
npu paboTe ¢ BellecTBamu U 060pyL0BaHMEM, KOTOPbIE YHALLMIACA HE MOXKET UCMPABUTbL AaxKe No TpeboBaHUIo yuntens.
OTmeTKa «1»: paboTa He BbINOIHEHA, Y YYALLErOCS OTCYTCTBYIOT SKCNEPUMEHTAJIbHbIE YMEHMUS.
OugeHKa yMeHUI peLlaTb IKCNepPUMEHTa/IbHble 334K
OTmeTKa «5»: NnaH pelleHna cocTaBieH NPaBUIbHO; MPaBU/IbHO OCYLLECTBAEH NOAB0P XMMUYECKUX PEaKTUBOB U 060pyA0BaHMA; AaHO NosHOoe 06bACHEHWE U caenaHbl
BbIBOAbI.
OTmeTKa «4»: NNaH peLleHna CoCTaBNeH NPaBUIbHO; MPaBU/IbHO OCYLLECTB/IEH NOABOP XMMUYECKUX PEaKTUBOB U 060pya0BaHMA, NPW 3TOM AonyLlieHo He 6onee aByx
HeCcyLLecTBEHHbIX OLWMBOK B 06ACHEHWUN M BbIBOAAX.
OTMeTKa «3»: NNaH peLleHns coCTaB/eH NPaBUIbHO; NPABUIbHO OCYLLECTB/IEH NOADOP XMMUYECKUX PEAKTMBOB M 060PYA0BaHNA, HO AONYLLEHA CYLLECTBEHHAsA OWNOKa B
06BACHEHUM W BbIBOAAX.
OTMeTKa «2»: gonyuieHbl Ase (M 6onee) cywecTBeHHble OWMOKM B NIAHE pelueHusn, B nogbope XMMUYECKMX PeakTUBOB U 060pyL0BaHMA, B 06ACHEHUM U BbIBOAAX.
OtmeTKa «1»: 3agaua He pelleHa.
OueHKa yMeHU pellaTb pacyeTHble 3a4a4um
OTmeTKa «5»: B TOTMYECKOM PacCyXAEHWUU U pellueHnn HeT OoWMbOK, 3a4a4a peLleHa paLMoHaabHbIM cnocobom.
OTmeTKa «4»: B NOTMYECKOM PACCYKAEHUMN U PELLEHUM HET CYLLeCTBEHHbIX OWNBOK, HO 3aa4a peLleHa HepaLMoHanbHbiM cnocobom nnam aonyuieHo He bonee AByx
HecyLLecTBEHHbIX OLIMBOK.
OTMeTKa «3»: B IOTMYECKOM PACCYKAEHMM HET CYLLECTBEHHbIX OLIMBOK, HO AOMYLLEHA CYLLECTBEHHAA OLWMOKA B MaTeEMATUYECKMX pacyeTax.
OTMETKA «2»: MMEIOTCA CYLLECTBEHHbIE OLUMOKM B TOTMYECKOM PACCYKAEHUU U PELLEHUMN.
OTtmeTKa «1»: 3aga4a He peLleHa.
OueHKa NUCbMEHHbIX KOHTPObHbIX paboT
OTmeTKa «5»: OTBET NO/IHbIN U NPaBUbHbIW, BOSMOMHA HeCyLwecTBeHHaA OLlWmnbKa.
OTmeTKa «4»: OTBET HEMOHbIV UK AONYLLEHO He 6osiee ABYX HECYLLLECTBEHHbIX OLWMOOK.
OTmeTKa «3»: paboTa BbINOJIHEHA HE MeHee YeM HaNoI0BUHY, AONYLLEHa OAHA CyLLecTBEHHan oWwnbKa 1 ABe-TpU HeCyLecTBEHHbIE.
OTmeTKa «2»: paboTa BbINOSIHEHA MEHEee YEM HaMNONOBUHY UM COLEPMKUT HECKO/IbKO CYLLECTBEHHbIX OLLINOOK.
OTtmeTKa «1»: paboTa He BbINONHEHa.
Mpw oueHKe BbINOAHEHUA MUCbMEHHON KOHTPOIbHOW paboTbl He0H6X0AMMO yUnTbIBaTb TpeboBaHMA eanHoro opdorpaduyeckoro pexkmma. OTMETKA 3a UTOFOBYH KOHTPOJIbHYHO
paboTy KOPPEKTUPYET NpeaLecTBYOWME OTMETKN 3a YETBEPTL, NOYroAne, rof.



OCHOBHOE COoAeprKaHue Kypca
TEOPETUYECKME OCHOBbI XUMUN
Tema 1. BaxkHel e XMMUYECKME NOHATUS N 3aKOHbI (2 u)

ATOM. XMMUYECKII1 3/1eMeHT. M30Tonbl. [POCTbie M CNOMKHbIE BEWEeCTBaA. 3aKOH COXPAaHEHWUA MACChl BELLLECTB, 3aKOH COXPAaHEHWS M MPEBPaLLEHNA SHEPTUM MPU XUMMUYECKMX

peaKumax, 3aKOH NMOCTOAHCTBA COCTaBa. BelwectBa MOIEKY/IAPHOTO Y HEMOJIEKYIAPHOIO CTPOEHMS.
Tema 2. Mepuoanyecknii 3aKoH 1 Nepuoamyeckas CMCTEMA XMMUYECKUX anemeHToB [1. M. MeHaeneeBa Ha OCHOBE YY4EHUA O CTPOEHUU aTOMOB (4 u)
ATOMHble opbuTanu s-, p-, d- n f-anekTpoHbl. OCOBEHHOCTM pasMeLLeHMA 3NEKTPOHOB NO 0pBUTANAM B aTOMax Masbix M 60bLIMX NEPUOLOB. IHEPreTUYECKME YPOBHMU,
noAypoBHu. CBA3b NEPUOLMYECKOrO 3aKOHA U NEPUOANYECKON CUCTEMbBI XMMUYECKUX I/1EMEHTOB C TEOPMEN CTPOEHMA aTOMOB. KOPOTKMI1 M A/IMHHbIM BapuaHTbl TabauLbl
XMMMUYECKMX 3/1eMeHTOB. [10N10KeHMe B NepnoaMYecKkomn cucTeme XMMnYeckunx anemeHTos . U. MeHaeneesa Bo40OpPOAa, NAHTAHOMA0B, aKTMHONAOB M UCKYCCTBEHHO MOYYEHHbIX
3/1EMEHTOB. BaneHTHOCTb M Ba/IEHTHbIE BO3MOXHOCTU aTOMOB. Mepuoguyeckoe M3MeHEeHWe BaIeHTHOCTU U pa3mepoB aTOMOB. PacyeTHble 3a4a4u. BblunmcneHns maccol, 06bema
WAV KONMYECTBA BELLECTBA NO M3BECTHOM Macce, 06beMy UM KOAMYECTBY BELLLECTBA OA4HOMO M3 BCTYNUBLUMX B PEAKLMIO UM MONYYUBLUMXCA B Pe3y/IbTaTe peaKkLmu.

Tema 3. CTpoeHue BelyecTsa (8 u)

Xumuueckas ceasb. Buapl U mexaHn3mbl 06pa3oBaHMA XMMUYECKOW cBA3K. MOHHas cBA3b. KaTMOHbI M aHMOHbI. KoBaneHTHasA HenonspHan cBAsb. KoBaseHTHan NnoispHas cBA3b.
dneKkTpooTpMLaTebHOCTb. CTeneHb OKMCAeHUA. MeTannimyeckan cBsasb. BogopogHas cBAsb. MPocTpaHCTBEHHOE CTPOEHME MOJIEKY/T HEOPraHMY ECKMX M OPraHUYECKMX BELLECTB.
TUNbl KPUCTANANYECKUX PELLETOK U CBOWMCTBA BelwecTs. MpUUYnHbl MHOro06pasusa BELWEeCTB: U30MepUsa, FOMOJIOMUSA, ana0TPoNua, usotonua. AucnepcHole cuctembl. MCTUHHbIE
pacTBopbl. CNocobbl BbipaKeHWA KOHLLEHTPaLUM PacTBOPOB: MacCcoBasA A40/1A PAaCTBOPEHHOMO BELWECTBA, MONAPHAA KOHLEeHTpaums. KonnonaHble pactsopbl. 301U, renu.

JemoHcTpaunn. Moaenmn MoHHbIX, aTOMHbIX, MONEKYAAPHBIX U METANINYECKUX KPUCTaNMYECKUX peweToK. dddeKT TuHaana. Moaenn monekyn M3somepos, roMOIOroB.

MpakTnyeckas paboTa. MpUroToBAEHNE PacTBOPOB C 3a4aHHON MOMAPHOM KOHLLEHTpaLeNn.

PacueTHble 3a4a4n. BbluncneHne macchl (KonnyecTsa BelwecTsa, 06bema) NPoAyKTa peakLum, ecnum Ana ero noayyeHus gaH pactBop C onpeaeneHHo MaccoBoit Aonen
WCXOZHOTO BellecTsa.
Tema 4. Xumunyeckune peakumm (13 u)

KnaccndumKaumsa XMMUYECKUX PeaKkLMii B HEOPraHMYeCKOoM 1 opraHnyeckon xummnn. CKOpocTb peaKkLmm, ee 3aBUCUMOCTb OT PasinyHbIX GakTOPoB. 3aKOH AeNCTBYOWMX Macc.
JHeprua aktneaumn. Katanms n Katanmsatopbl. O6paTMMOCTb peakunii. Xummyeckoe pasHosecue. CMelleHMe paBHOBECHA NoA AeNCTBMEM Pa3/MUHbIX GaKkTopos. MpuHumMn
JlelllaTenbe. Mpon3BOACTBO CEPHOM KUCAOTbI KOHTAKTHBIM CMOCOBOM. DNEKTPOAUTUYECKan anccoumanma. CuabHble U cnabble 3N1eKTPoAUTbl. KUCNOTHO-OCHOBHbIE B3aMMOAENCTBUA
B pacTBopax. CpeAa BoAHbIX pacTBOPOB: KMCNasA, HEWTPaNbHas, WwenovHan. MoHHoe npousBeaeHne Boabl. BoaopoaHblit nokasatens (pH) pactBopa. M’MApoans opraHNMYecKux u
HEeopraHMYeCcKMX CoOeaMHEHW.

JeMoHCTpaumn. 3aBUCUMMOCTb CKOPOCTU PeaKL MM OT KOHLLEHTpaLMM U TemnepaTypbl. Pa3noxeHne nepokcMaa BOA0pPOAa B MPUCYTCTBUM KaTanmsaTtopa. OnpeaeneHue cpeapl
pacTBopa C MOMOLLbIO YHUBEPCANbHOMO MHAMKATOPA.

NabopaTtopHble onbITbl. MpoBeaeHe peakumii MOHHOro 06MeHa A1 XapPaKTEPUCTUKM CBOMCTB 3/1€KTPO/INTOB.

MpaKTnyeckan pabota. BanaHue pasnimuHbix GaKTOPOB Ha CKOPOCTb XMMMUYECKOMN peakumnn. PacyeTHble 3a4aun. BolumcneHmsa maccbl (Konnyecrsa sewectsa, o6bema) npoayKra
peaKumK, eciv 3BecTHa Macca MCXOAHOMO BELLEeCTBa, COAEPMKALLEro onpeae/eHHYI0 4010 NpUMecei.

HEOPTAHUYECKAA XMMWNA



Tema 5. Metannbl (13 u)
Mono)KeHne meTansioB B NePUOAMYECKON CUCTEME XUMUYECKMX anemeHToB []. . MeHgeneesa. Obuime cBOMCTBA METANN0B. DNEKTPOXMMUYECKUIA PAL, HAaNPAXKEHNIA MeTa/0B.
O6wwe cnocobbl NOAYYEHUA METANIOB. DNEKTPOIN3 PACTBOPOB U pacniaBoB. MoHATHE 0 KOPPO3UKN MeTannos. Cnocobbl 3aWmTbl OT KOPPO3nK. O630p METaNNOB FNABHbIX
noarpynn (A-rpynn) nepuoamnyeckon cUcTeMbl XMMUYECKUX 31eMeHToB. O630p meTannos NobouHbIx noarpynn (B-rpynn) nepnoanyeckol cMcTeMbl XMMUYECKMX 3N1EMEHTOB (Meab,
UMHK, TUTaH, XpPOM, }Kene30, HUKeNb, nnatnHa). Cnaasbl meTannos. OKcMabl M TMAPOKCUALI METANNOB.
JemoHcTpaunn. O3HaKomeHUe ¢ 0bpasuamm MeTaNNOB U UX COeguHEHU. B3anmoaencTame LWenoUHbIX U LLeoYHO3eMebHbIX METANN0B C BOAOM. B3aumogaeicTeme meam ¢
KMCIOPOAOM U CepOii. DNEKTPoAN3 pacTBopa xaopuaa meau(ll). OnbiTbl NO KOPPO3MM METAIOB U 3aLUUTE OT Hee.
NabopaTtopHble onbITbl. B3aumoaeincTeme LMHKa U Kenesa C pacTBOPammu KUCOT U LesoYeid. 3HaKOMCTBO ¢ 0bpasLamm MeTaaioB U UX pygamu (paboTa ¢ Koanekunamm).
PacuyeTHble 3agaun. PacyeTbl MO XMMUYECKMM YPaBHEHMAM, CBA3aHHbIE C MaCCOBOM A0N1€eM BbIXOAa NPOAYKTa PeakL M OT TEOPeTUYECKU BO3MOXKHOTO.
Tema 6. Hemetannbl (8 u)
0630p cBOMCTB HEMETaNN0B. OKUCUTENBbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA TUNUYHBIX HEMETaN10B. OKCUAbI HEMETA/IZIOB U KMCIOPOACOAEPKALLME KUCNOTbl. BogopoaHble
COeMHEeHNA HEMETaNoB.
JemoHcTpaumn. Obpasubl HemeTanno. O6pasLbl OKCUA0B HEMETANNOB U KUCOPOACOAEPHKAWMX KUCNOT. FopeHue cepbl, docdopa, Kenesa, MarHua B KNCNOPOSeE.
NlabopaTopHble onbITbl. 3HAKOMCTBO € 06pa3LaMM HEMETA/IJIOB U UX NMPUPOAHBIMU COeAMHEHUAMM (paboTa ¢ Konnekuuamu). PacnosHaBaHue X10pA0B, CybhaTos,
KapboHaTtos.

Tema 7. XuMMA 1 KKn3Hb (84)

Ponb xumum B npombiwneHHOCTU. OCHOBHbIE MPUHLMMBI MTPOMBbILW/IEHHOrO NOAYYeHMA MeTannoB. [ponM3BoACTBO YyryHa U CTanu. 3HAYEHUE XMMNUK B 6bITy, B meaunuunHe.
BnnaHme xumuyeckoi NMPOMbIWNEHHOCTU Ha OKpYyXakulyto cpeay, cnocobbl peweHne aKoNorn4ecKknx I'IpO6I'I€M.

KaneHgapHo-TemaTuyeckoe naaHnupoBaHue

Ne n/n Tema pasgena KON-BO npakTuyeckume paboTbl
Yyacos

1 BarKHeMLMe XMMUYECKUE NMOHATUA U 3aKOHbI 2

2 MeproanYecKkunit 3aKoH U NepruoanYeckasn CUCTeMa XMMUYECKUX anemeHnTos [. U. 4

MeHpeneesa Ha OCHOBe yYeHMA O CTPOEHUMN aTOMOB.

3 CTpoeHue BelLecTsa. 7
4 XvMnyeckue peakumu. 7
5 Pactsop. 12 1
6 MeTannsl. 13 1
7 HemeTannbl. 8 1
5 XVMUA N }KU3Hb. 8




KaJleH4apHO- TemaTUyecKoe niaHMpoBaHue

Nen/n Ha3BaHue pasgena v Tembl AaTa KON-BO 4YacoB TWN YPOKa
TEOPETUYECKWME OCHOBbI XMMWU
1 MoBTOpeHME Kypca HeopraHuyeckoi xummm (1 u) 02.09.21 1 n.0.3.
Tema 1. BaxkHenlme XMMMUUYECKNE NOHATUA U 3aKOHBI (2 4)
2 ATOM. XMUYECKNI 3n1eMeHT. M3oTonbl. MpoCcTbie U C/I0XKHbIe BELLecTBa 06.09.21 1 Komb6-HbIi
3 3aKOH COXpaHEeHMA MacCbl BELWLECTB, 3aKOH COXPaHEHUA N NPeBPaLLEHNA IHEPTUM NPU XUMUYECKNX 09.09.21 1 Komb6-HbIi
peakumax
Tema 2. MeproanyecKkunii 3aKoH U NepUoLUYECKan cUCTeEMa XMMUYECKUX anemeHToB . U.
MeHzeneeBa Ha OCHOBE YYEHMUA O CTPOEHMM aTOMOB (4 4)
4 CTpoeHMe 3/1eKTPOHHbIX 060/104EK aTOMOB XMMUYECKUX 3/TEMEHTOB Ma/blX MEPUOLOB. 13.09.21 1 Komb6-Hblii
5 PacnpeneneHune sneKTPOHOB B aTOMaXx 3/1IeMEHTOB 601bLINX NepuoaoB 16.09.21 1 Komb6-Hblii
6 MonoXKeHne B NEPUOANYECKON CUCTEME XMMUYECKUX aiemeHToB [1. . MeHgeneesa Bogoposa, 20.09.21 1 Komb6-HbIi
JNIAHTAHOWNA0B, aKTUHOMA0B U UCKYCCTBEHHO MOJIYYEHHbIX 3/IEMEHTOB
7 BaneHTHOCTb. BaneHTHblE BO3MOXHOCTM M pa3mepbl aTOMOB XMMUYECKUX 3/1eMeHTOB. PelleHune 23.09.21 1 Komb6-HbIi
pacyeTHbIX 33434
Tema 3. CTpoeHue BeulecTsa (7 4)
8 Buabl 1 mexaHU3Mbl 06pa3oBaHUA XMMUYECKOM cBS3U. MOHHaA 1 KOBa/leHTHas CBA3b. 27.09.21 1 Komb6-HbIi
9 MeTtannmyeckaa U BO4OpPOAHAA CBA3b. 30.09.21 1 Kom6-Hblit
10 MpocTpaHCTBEHHOE CTPOEHUE MOJIEKY. 04.10.21 1 Komb6-HbIi
11 CTpoeHune KpUcTannos. TUNbl KPUCTANIMYECKUX PELLIETOK. 07.10.21 1 Komb6-HbIi
12 MpuynHbI MHOroobpasuns BelecTs. PelweHne pacyeTHbIx 3a4a4 11.10.21 1 pelleHue 3aaau
13 KoHTponbHas paboTta no temam 1 —3. 14.10.21 1 KOHTPOJIb 3HAHWUI
Tema 4. Xumuuyeckue peakumm (74)
14 Knaccuoukauma xummnyeckmx peakumi 18.10.21 1 Komb-HbI
15 OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peaKkLuum 21.10.21 1 Komb6-HbIi
16 TennoBon 3pPeKT XMMMYECKON peakuuu. 25.10.21 1 Komb6-HbIi
17 O6paTmble 1 HeobpaTUMble peakuuu. 05.11 1 Kom6-HbIi
18 CKOPOCTb XMMMNYECKUX PeaKLMin. 3aKOH AeMCTBYIOLMX MacC. 09.11 1 Kom6-HbIi
19 Katanus un KaTanmsatopsbl 12.11 1 Kom6-HbIi
20 Xnmunueckoe pasHosecume. MpuHumn JlelllaTtenbe 16.11 1 Kom6-HbIi
Tema 5: PactBopbl (12 u)
21 JucnepcHble cuctembl 19.11 1 Komb6-HbIi




22 Cnocobbl BbipaxeHUA KOHLEeHTPaLUumM pacTBopoB. PelleHne pacyeTHbIX 3a4au. 23.11 1 peweHune 3aga4

23 MpaKTuyeckana pabota: MpuUrotToBaeHWe PACTBOPOB C 334aHHON MOMIAPHOM KOHLEHTPaUUen 26.11 1 NPAKTUKYM

24 DNEeKTPOIUTUYECKaAA auccoumnauma. BogopoaHblit nokasatesnb. 30.11 1 Komb-Hblii1

25 Peakuun moHHoro obmeHa. 03.12 1 Kom6-HbIi

26 TMapoan3 opraHNYeckMX N HEOPraHUYeCKNX COeAUHEHWN 07.12 1 Komb-Hbliin

27 O606ueHNe M NOBTOPEHME N3YYEHHOTO MaTepuana. 10.12 1 O.N.U.M.

28 UToroBasa KOHTpPO/IbHasA paboTa no Teme «PacTBopbI» 14.12 1 KOHTPO/1b 3HaHWUM

29 XvMnyeckme UCTOYHMKM TOKA. 17.12 1 Komb-HbI

30 Pag cTaHoAPTHBIX 9N1E€KTPOAHbIX NOTEHLMAN0B. 21.12 1 Kom6-Hblit

31 Koppo3una metannos 1 eé npeaynpexgeHue. 24.12 1 Komb6-HbIi

32 D/1eKTPO/IN3 PacTBOPOB M PaC/IaBOB BELLECTB 28.12 1 Komb6-HbIi

HEOPFAHUYECKAA XUMMUA

Tema 5. Metannbl (13 u)

33 O6uwan xapaKTepucTUKa U cnocobbl NOAy4YeHUA METANN0B 11.01 1 Komb6-Hblii

34 MeTannbl rnasHbIx noarpynn (A-rpynn) nepuoamnyeckon CUCTEMbI XMMUYECKUX 3/IEMEHTOB 14.01 1 Komb6-Hblii

35 MeTannbl No6o4YHbIX Noarpynn (b-rpynn) nepnoamnyeckoit CUCTEMbl XMMUYECKUX 3/1EMEHTOB. 18.01 1 Komb6-Hblii

36 Meab 21.01 1 Kom6-HbIi

37 LUnHK 25.01 1 Kom6-HbIi

38 TuUTaH 1 xpom 28.01 1 Komb6-Hblii

39 Heneso, HUKeNb U NhaTUHA. 01.02 1 Kom6-Hblit

40 Cnnasbl meTannos. PeweHne pacyeTHbIX 3aga4 04.02 1 peweHue 3aga4

41 OKcnabl M rTMAPOKCUAbI MeTanN0B 08.02 1 Kom6-HbIi

42 MpaKTuyeckan paboTta: PelweHne 3KcnepuMeHTanbHbIX 3aAay no Teme «MeTannbl» 11.02 1 NPaKTUKYM

43 O606uieHne M NOBTOPEHME N3YHEHHOro MmaTepuana 15.02 1 O.NMN.N.M.

44 KoHTponbHas paboTa no Teme. 18.02 1 KOHTPOJ1b 3HAaHUM
Tema 6. Hemetannbl (8 u)

45 Xvmnyeckme aneMeHTbl — HemeTannbl. CTpoeHWe 1 CBOMCTBA NPOCTbIX BELLECTB — HEMETaN08 22.02 1 Komb6-HbIi

46 CBoiiCTBa M NPUMEHEHME BarKHENLLMX HEMETANNOB. 25.02 1 Kom6-HbIi

47 OKcnabl HemeTa10B N KUC0OPOACOoAEepKALLME KUCNOTbI 01.03 1 Komb6-Hblit

48 OKMCANUTENbHBIE CBOMCTBA a30THOW M CEPHOM KMUCNOT 04.03 1 Komb6-Hblii

49 BoaoposHble coeguHEHUA HEMETaNN0B. 11.03 1 Kom6-HbIi
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50 PeweHne KauyecTBEHHbIX M PaCcYeTHbIX 3a4a4 15.03 1 peweHune 3aga4
51 MpakTnyeckan paboTa: PelweHne skcnepnmeHTanbHbIX 33434 no Teme: Hemetannbi» 18.03 1 NPaKTUKYM
52 KoHTponbHas paboTa no Teme. 01.04 1 KOHTPOJIb 3HAHWUN
Tema 8. XMUsA 1 KU3Hb (84)
53 XvMna B NPOMbILLIIEHHOCTU. [TPUHLMIMBI XMMUYECKOTO NPOU3BOACTBA. 05.04 1 nekuua
54,55 Mpon3BoACcTBO UyryHa. 08.04 2 Komb-Hblii1
12.04
56,57 Mpon3BoACTBO CTaNM. 15.04 2 Komb6-HbIi
19.04
58 Xumus B 6bITy. 22.04 1 nekuma
59 XnmMmmyeckaa NPoMbILLNEHHOCTb U OKpY»KatoLaa cpea. 26.04 1 nekuma
60,61 O606ueHne M NOBTOPEHME N3YHEHHOTO MaTepmana no Teme: « XMmua u KU3Hb» 29.04 1 O.N.U.M.
62,63 NToroeas KoHTpobHaA paboTa 3a Kypc 11 Knacca, aHanM3 KOHTPOJIbHOM paboThbl 06.05 1 KOHTPOJ1b 3HAaHWN
13.05 1
64-68 MNosTopeHue 17,20.05 3 nosTopeHune
Jlntepatypa :

PyasuTtuc I.E. Mporpamma Kypca xummm ana 8-11 Knaccos obLieobpasoBaTenbHbIX yuperkaeHnin. —M.: gpoda, 20009r.
Pyasutuc I.E. ®enbgman O.I. Xumusa. 11 knacc.6a308bili yposeHb: yueb. ana obuieobpasosaTesibHbIX yupexkaeHuii / Pyasutuc I.E. ®enbgmar O.I. - M.:
MpoceeweHue, 2014,

JononHuTtenbHasa nutepatypa oA yuuTtens.
1.0ueHKa KayecTBa NOAroTOBKM BbIMYCKHMKOB cpeaHelt (nonHoi) wkonbl no xumun /Coct. C.B.CymaToxuH, A.A. KasepuHa. — M.: [ipoda, 2001
2. byukyc N.®. KHura ana yTeHUA no opraHnyeckomn xummum — M.: npocseweHme, 1985
3. ¥upsakos B.T.. OpraHnyeckaa xumunsa. — M.: MpoceeLieHune, 1983

4. NnguH P.A., Aknmosa E.E., BopoTHMKoBa H.A. Xumua. MeTtoamyeckme matepuansl 10-11 knaccbl. —M.: Opoda,2006.
5. Hasaposa I'.C., JlaBpoBa B.H.. Vicnonb3oBaHue y4ebHOro o6opyaoBaHna Ha NPAKTUUYECKUX 3aHATUAX NO Xxumun. — M, 2006
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JononHuTtenbHaa aMtepatypa gaa obyyatowmxcs.
1. Fabpuensan O.C., Pewertos M.B., Octpoymos W.T., Hukmtiok A.M. FloToOBMMCA K €AMHOMY FrOCyAapCTBEHHOMY 3K3ameHy. — M.: lpoda, 2003-2004
2. Mabpuensan 0.C., OctpoymoB W.I'.. Xumusa a4na WKONbHUKOB CTapLUMX KAacCOB M MOCTyNatoLWmx B By3bl.Yuyeb. nocobue —M. Opoda, 2005.
3. Ywkanosa B.H., MloHnauc H.B. Xumua: KoHKypcHble 3agaHuna u oTeeTbl: Mocobue gns noctynarowmx B Bysbl M. Mpoceewerune, 2005 u gp.
MULTIMEDIA — nogaep»Kka npegmeta
BupTyanbHasa wkona Kupunna n Medogua. Ypoku xummn. 8-9 knaccbl. — M.: 000 «Kupunn n Medogmiin, 2004r.;
Xumua. MynbTumegminHoe yyebHoe nocobue Hosoro obpasua. — M.: 3A0 MpoceeweHne-MEANA, 2005r
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