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|.IlosicHUTe/ILHASA 3aIIHCKA.
1.CBeznenust 0 mpUMEpHOM W/UIK aBTOPCKOM yueOHON mporpaMMe, Ha OCHOBE KOTOPO# pazpaboTaHa
paboyas mporpamma.
Pabouas nmporpamma o XuMuu 11 9 Kiiacca COCTaBJIeHa Ha OCHOBE:

1.
2.

o0~ W

7.

3akona «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012r. Ne 273- @3 (c u3MEHEHHUSIMNU );
denepanbHOro rocy1apcTBEHHOI0 00Pa30BaTENFHOIO CTaHAApTa OCHOBHOTO 00IIEero 00pa3oBaHus,
YTBEPKAEHHOTO MMpUKa3zoM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deaepanun oT
17.12.2010r. Ne1897 (¢ u3MeHEHUSIMU U JJOTIOJTHEHUSIMH );

OcHoBHOIT 00pa30BaTeIbLHON POrPAMMBI IITKOJIBI;

V4eOHOro miaHa MKOJIbI;

I'ogoBoro yuebHOro KaneHaapHoro rpaduka Ha TeKyIIUi yueOHbIN To;

[Tpumepnoii nporpammsl mox aBropcteoM ['apa H. H. ®I'OC. Xumus. IlpeamerHast muHus yueOHUKOB
I'. E. Pym3utuca, ®. I'. ®enpnamana. 8-9 knaccel. [Ipocsemenue. 2013r.;

VYueonuka ['.E.Pymsuruca , @.I.®enpamana Xumus. 9 kinacc. @I'OC. IIpocsemenue. 2017-2019r.

2. OCHOBHBIE 1[E€]IH U 3a1a4H:

CO3/1aTh YCJIOBUS JIJIsl IPOSIBJICHUS U Pa3BUTUS CHOCOOHOCTEN U HHTEPECOB pEOEHKA;

cOopMHUPOBATH JKEJIAHUE U YMEHHE YYUTHCS U Ha 3TOW OCHOBE 00ECIIEYHTh pa3BUTHE Y peOCHKa YyBCTBA
COOCTBEHHOTO IOCTOMHCTBA;

MOTHBHPOBATh HHTEPEC K 3HAHUSAM U CaMOIIO3HAHHMIO;

OKa3aTh IIOMOIIb B HpI/IO6p€T€HI/II/I OIIBITa 06HI€HI/I$I N COTPYAHHNYCCTBA,

copMUpOBATH MEPBHIC HABBIKM TBOPYECTBA;

00eCTIeYnTh JOCTATOYHO MPOYHYIO 0a3UCHYIO 00I11e00pa30BaTENbHYIO TIOATOTOBKY.

o0ecreuuTh NoTy4eHHEe BBITYCKHUKAaMU Ka4eCTBEHHOTO 00pa30BaHMs, TOITBEPIKIAEMOT0
pe3ysibTaTaMu He3aBucuMoi skcriepTussl EI'D, pe3ynbraTaMu OCTYIIEHUS B IPECTHXKHbBIE YUeOHbIE
3aBEJICHUs BBICIIETO U CPEJHEro Npo(ecCHOoHaNbHOr0 00pa3oBaHus

o0ecnednTh pa3BUTUE TEOPETUYECKOTO MBIIIJIEHUS U BBICOKUN YPOBEHb OOIIEKYIbTYPHOI'O PA3BUTHUS;

N3y4yeHne XMMUM B OCHOBHOM ILIKOJIE HAIIPABJICHO:

* Ha OCBOEHHME BaXXHEHUIINX 3HAHUNH 00 OCHOBHBIX MOHATUSX U 3aKOHAX XMMHUU, XMMUYECKON CHMBOJIMKHY;

* Ha OBJIaJICHHE YMEHUSAMH Ha0t0JaTh XMMUYECKHE SBJICHUS, IPOBOAUTH XUMUUECKUH 3KCIIEPUMEHT,
MIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUECKUX (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUii;

* Ha pa3BUTHUE MT03HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Mpolecce IPOBEIEHUS
XUMHUYECKOT0 IKCIIEPUMEHTA, CAMOCTOATEILHOTO IPUOOPETEHNSI 3HAHUN B COOTBETCTBUU C BOSHUKAIOLUIUMHU
KU3HEHHBIMU OTPEOHOCTIMH;

* Ha BOCIIMTAHHUE OTHOIICHUS K XUMUH KaK K OHOMY U3 (DyHAaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY 001IeUeI0BEYECKON KYIbTYpHI;

* Ha IPUMEHEHNE NOJyYEeHHBIX 3HAaHUN U YMEHU JUIsi 0€3011aCHOI0 MCIIOJIb30BaHUs BEIIECTB U MaTepHalioB B
OBITY, CEIbCKOM XO035HCTBE U HAa IPOU3BOJICTBE, PELICHNUS IPAKTUYECKHX 3a/1a4 B TOBCETHEBHOM JKU3HH,
IIPENYNPEXACHUA ABJICHUHN, HAHOCSIINX BPEJ 3J0POBBIO YEJIOBEKA M OKPYKAIOLIEH cpene.

3azaun U3y4yeHUs] XUMHUU.

dopMHUpOBaHUE y YUAIINXCS 3HAHUS OCHOB XMMHYECKON HAYKH: BaXXHEHIITNX (PaKTOPOB, MMOHATHH,
XUMHYECKHUX 3aKOHOB M TEOPHUH, sI3bIKA HAYKHU, JOCTYITHBIX 00001IEHNIT MHPOBO33PEHUECKOTO
Xapaxrepa.

Pa3Butre ymeHuit HaOMIOAATh U OOBACHATH XUMUYECKHE SIBICHUS, IPOUCXOSININE B IPUPO/IEL,
nabopaToOpuH, B MIOBCETHEBHON KU3HM.

dopMupoBaHUE CIICIMATBLHBIX YMEHUHN: 00paIaThCs ¢ BELIECTBAMHU, BBITTOIHATH HECIIOKHBIE
AKCIIEPUMEHTBHI, COOJI01asi PAaBUIIU TEXHUKU O€30MMaCHOCTH; TPAMOTHO MPUMEHSITh XUMHUUECKHE 3HAHUS
B OOIIIEHUH C IPUPOION U B IIOBCEAHEBHON KU3HHU.

PackpsiTe ryMaHHCTHYECKOM HANPABIEHHOCTH XUMUH, €€ BO3PACTAIOIIEH POJIM B PEIIEHNH ITIABHBIX
mpo0JieM, CTOSIIUX Mepe]l YeIOBEUeCTBOM, U BKIIaJa B HAYYHYIO KApTUHY MHUpA.

Pa3BuTHe TMYHOCTH 00YYAIOMIMXCS: UX UHTEIJIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIIEHCTBOBAHUE,
(hopMUPOBaHHE Y HUX TYMAHHUCTUYECKUX OTHOILICHUH U HKOJIOTHYECKH 11€71€CO00Pa3HOTO MOBEACHHUS B
OBITY U B IIPOLIECCE TPYIOBOM JESATEILHOCTH.



3. OcobenHocCTH KIacca.
Jannas pabouas mporpamma pazpadoTaHa i yJammxcs 001eo0pa3oBaTeNbHbIX yupexkaeHnid. bazobrit
YPOBEHB.

4. Koim4ecTBO 4acoB, Ha KOTOPOE paccyrTaHa paboydas mporpaMma, B COOTBETCTBHH € Y4€OHOM TJIaHOM
IIKOJIBI.

Paboyas mporpamma B coorBeTcTBHH ¢ yueOHbIM T1aHOM MKOVY «Kycrapesckas CL» na 2019-2020
y4eOHbIi ToJ1 paccunTana Ha 70 yac. 2 yaca B HeAemro (McXos u3 35 yueOHBIX HEelleb B TONTY).

5. Hcnonb3yemblii y4eOHO-METOAMYECKUN KOMIUIEKC 110 YYeOHOMY MIPEAMETY.
1.E.I' Pyn3utuc .Xumus: Heoprannyeckas Xumust. Opranudeckast XuMus: y4eOHUK 11 9 KII.
obmeobpaszoBarenbHbIx yupexaenuii/ I.E Pymsutuc, @.I" ®enpnman. - M.: IIpocsemenne, 2019r.
2.bpeiirep JI.M. Xumus. 9 kiacc: KOHTPOJIBHBIE M CAMOCTOSATENIbHBIE paboThL, TecThl/JI.M.Bpeiirep. —
Bosarorpan: Yuurens, 2010
3.I".E Pynzuruc [Iporpammsel 061eo0pa3zoBaTenbHbIX yupexaeHuil. Xumus. — M.: [Ipocsemenue, 2009. - 56c¢.
4.T'.E Pymzutuc H.H. Xumus. KoutponsHsie u npoBepounsie padotsl. 8-9 knaccel / H.H.I'apa. — [Ipoda, 2011.
6. @opMBbI KOHTPOJISI U BO3MOYKHBIE BAPUAHTHI €0 UCIOJIb30BaHUS.
KonTponb ycBoeHUs yueOHOro MaTepualna MOKET OCYIECTBISIThCS CASAYIOLUUM 00pa3oM:
- (hpOHTANBHBIN OIPOC;
-YCTHBIN OIPOC;
- Pa3HOYPOBHEBOE TECTUPOBAHUE;
-MH/IMBUyaJbHbIe TUCbMEHHBIC 3aJaHMS;
-1a00paToOpHbBIC U MPAKTUICCKUE PAOOTHI;
-KOHTPOJIbHBIE PAaOOTHI.

7.0cobeHHOCTH Kiacca-00pa3oBaTeIbHbIN
IInanupyemsle pe3yJibTaTbl 00y4eHHs.

JINYHOCTHBIMH pPe3yJabTATAMHU U3yUEHHUs NpeaMeTa «XUMUSD) SBISIOTCS CICAYIOIIUE YMEHMUS:

ITocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE:

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ne TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PETUTHO3HBIX,
aTeNCTHYECKUX, KYJIbTYPHBIX TPAAULINN, KOTOPBIE ONPEEIIAIOT pa3Hble 00bACHEHNS TPOUCXO/SIIEr0 B MUPE;
— ¢ y4€TOM 3TOT0 MHOI000pa3usi MOCTETNIEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHbIE
’KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIM )KU3HEHHBIN OIIBIT;

— YUUTBCS NIPU3HABATh IPOTHBOPEYMBOCTh U HE3aBEPIIEHHOCTh CBOMX B3IVISIIOB HA MUP, BO3MOKHOCTh UX
U3MEHEHUS.

Y4UTbCS UCIIOJIB30BATH CBOM B3IJIAbI HA MU JUISl OOBSICHEHUS PA3JIMYHBIX CUTYalUH, pellIeHUs] BO3ZHUKAIOIIUX
npo0JIeM U U3BJICUEHHS dKU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U U3Y4aTh B yueOHMKaX 110 pa3HbIM IpeaMeTaM MaTtepuan (13
MaKCUMyMa), UMEIOIUI OTHOIIEHUE K CBOUM HHTEPECAM.

Hcnonb30BaTh CBOM UHTEPECHI /711 BEIOOpA MHAMBHUIYyaJIbHON 00pa30BaTeIbHON TPAaeKTOPUH, TOTEHIUATbHON
Oyayieit npodeccuu U COOTBETCTBYIOLIETO MPO(UIBHOI0 00pa30BaHuUs.

[IproGperaTh ONBIT y4acTus B JeJ1ax, IPUHOCAIIUX MOJIb3Y JIOISIM.

VY4UTBCS caMOCTOSITENbHO BBIOMPATh CTHIIb IOBEJCHUS, IPUBBIUKH, 0OecreunBaronme 6e30nacHblii oopas
KHU3HU U COXPAHEHHUE 370pPOBbS — CBOETO, a TAKXKE OJIM3KUX JIFOJEH U OKpYKArOIIUX.

Y4uThCSA CaMOCTOSTENIBHO TPOTUBOCTOATH CUTYALUsIM, IPOBOLMPYIOLIUM Ha IIOCTYIIKH, KOTOPBIE YTPOKAIOT
0€301aCHOCTH | 3JI0POBBIO.

BriOupare nocTynKu, HallelIeHHbIE Ha COXpaHeHHe U OepexHOe OTHOLICHUE K MPUPO/IE, OCOOCHHO KUBOM,
n30erasi MPOTUBOIOJIOKHBIX ITOCTYIIKOB, TOCTEIIEHHO Y4ach M OCBaMBasl CTPATETUIO PALMOHAIBHOTO
MIPUPOIOIOJIB30BAHUS.



Y4auThcs yOexnaTh IpYrux JItoei B HE0OOX0AUMOCTH OBJIaICHHsI CTpaTerueil paroHalIbHOTO
IPUPOJONIOIB30BAHNUS.

Hcnonp30BaTh 3KOJIOTMYECKOE MBIIIJICHHUE JJIS1 BBIOOpA CTpAaTerui COOCTBEHHOTO TIOBEACHHUS B KAUECTBE O/THOM
13 HEHHOCTHBIX YCTAHOBOK.

CpencTBOM pa3BUTHUS JIMYHOCTHBIX PE3YJIBTATOB CIY>KaT YU€OHBIN MaTepuai v IPOAYKTHBHBIC 3aJaHHsI
yueOHHMKa, HalleJIeHHbIE Ha 6-10 IMHUIO Pa3BUTHsI — YMEHHE OLIEHUBATh [TOBEJCHUE YEJIOBEKA C TOUKH 3pEHUS
XMUMHAYECKOH 0€30IacHOCTH 0 OTHOILICHHUIO K YEJIOBEKY M IIPUPO/IE.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM M3y4YeHHs Kypca « XuMHs» ABjasieTcss popMupoBaHue
YHUBepcaJbHbIX yueOHbIX AelicTBuii (YY/I).

PeryasstuBubieYY J1:

CamocrosaTenbHO 00HAPYKHUBATH U (POPMYITUPOBATH MPOOJIEMY B KIIACCHOW M MHIMBHUIYaIbHON y4eOHON
JEsITebHOCTH.

BriBurate Bepcuu perieHus mpooieMbl, 0CO3HABATh KOHEUHBIN pe3ybTaT, BRIOUPATh U3 MPEJI0KESHHBIX U
HCKaTh CAMOCTOSATENIBHO CPEJICTBA JOCTHXKEHUS LIETIH.

CocTaBiaTh (MHAUBUYAJIBHO WU B TPYIIIE) IJIaH peLIeHUs poOseMbl (BBIIIOJIHEHUS IPOEKTA).

ITon6upats k Kaxao0il npobiieme (3agaue) afeKBaTHYIO € TEOPETUYECKYIO MOJIEb.

PaboTast mo npemioKeHHOMY U CaMOCTOSITENIbHO COCTABICHHOMY IIJIaHY, UCIIOJIb30BaTh HAPSAy C OCHOBHBIMU U
JIONIOJTHUTENbHBIE CPECTBA (CIpaBOYHAsl TUTEPATYpa, CI0XKHbBIE TPHUOOPBI, KOMITBIOTED).

[1nanupoBaTh CBOIO MHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTath 110 caMOCTOSATENIBHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM U LIEJIbIO 1€ATEIbHOCTH, UCIIPABIISS
OLIMOKH, UCTIONB3Yys CAMOCTOSATENBHO II0J00paHHbIe cpeAcTBa (B ToM uuciie u aTepHer).

CB000/1HO 110JIb30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOLICHKH, UCXOJIS U3 LI€TIH U UMEIOIUXCS
KpUTEPUEB, pa3inyas pe3yibTaT U CIOCOObI EHCTBUM.

B xoze npencraBineHus npoeKkTa JaBaTh OLIEHKY €ro pe3yibTaTaM.

CaMocTosTeIbHO 0OCO3HABATh IPUUMHBI CBOETO yCIleXa UM HeyCIeXa U HaXOJUTh CIIOCOOBI BBIX0/1a U3
CUTyalluu HEYyCIeXa.

YMeTb OIEHUTH CTENEHb YCIIEITHOCTHA CBOEH MHIMBUIYaTIbHON 00pa30BaTeIbHOM NeITEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KaueCcTBaM U 4epTaM XapakTepa («KaKoB 5»), ONPEAeIIATh HallpaBICHHs
CBOETO Pa3BUTHSA («KaKUM 5 XOUY CTaTh), «4TO MHE JIJIsl 3TOTO HA/I0 CHIENaThy).

CpenctBoM (pOpMHPOBaHUS PETYIATUBHBIX Y Y [l ciTy>KaT TEXHOJIOTH MPOOJIEMHOr0 1Manora Ha JTarne
M3y4YeHHUs HOBOTO MaTepHaia U TEXHOJIOTHS OLIEHUBAHUsI 00pa30BaTENIbHBIX JTOCTHKEHUH (YIECOHBIX YCIIEXOB).
ITo3naBarenbubie YY /:

AHanu3upoBaTh, CPaBHUBATH, KJIAaCCU(PUIIMPOBATh U 00001ATh TOHATHUS:

- JaBaTh OIpeJieIeHne MOHATHIM Ha OCHOBE U3YYEHHOT'O Ha PA3JIMYHBIX MpeMeTax yd4eOHOro MaTepHuana;

- OCYILIECTBJIATD JOTHYECKYIO ONEPAIMI0 YCTAHOBJIEHUSI POJI0-BUA0BBIX OTHOIICHHUI;

- 000011aTh TOHATHUS — OCYIIECTBIIATH JOTMUYECKYIO OTEpaIMIO Mepexoa OT MOHATHS C MEHBIIUM 00BEMOM K
MOHSTHIO C OOJIBIIUM 0OBEMOM.

CTpouTh TIOTMYECKOE pacCyKIEHHUE, BKIIIOUAIOIIEE YCTAHOBIEHNE IPUYNHHO-CIIEICTBEHHBIX CBA3EH.
CoznaBaTh MOJIENHN C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa, IPeoOPa3OBhIBATh MOJIEIIU C
LEJIBbIO BBISIBIICHUS OOIIMX 3aKOHOB, OMPEIEIAIONINX JAHHYIO IPEAMETHYIO 001acTh.

[IpencraBiasaTs HHPOPMAIMIO B BUE KOHCIIEKTOB, TA0JIHII, CXeM, I'pa(UKOB.

ITpeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUA B APYrod U BEIOUpATh y100HYI0 1isi ce0st hopMy (uKcaruu
u npeacTasnenus nadopmanuu. [pencrasnare nHdopMalrio B ONTUMaIbHON GpopMe B 3aBUCUMOCTH OT
azpecara.

[ToHnMast MO3ULIKIO IPYTOro, pa3inyarh B €r0 peur: MHEHUE (TOUKY 3peHHs ), J0Ka3aTeIbCTBO (apryMEHTHI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPHHU. J{JIs1 3TOTO CaMOCTOSATENILHO UCTIOIb30BATh PA3IMUHbIE BU/IbI YTCHUS
(u3yyarolee, IPOCMOTPOBOE, 03HAKOMHUTENBHOE, TOUCKOBOE), TPUEMBI CITyILIAHUS.

CamoMy co31aBaTh HCTOUHUKY HH(OPMAITUHN Pa3HOTO THIIA U IS Pa3HBIX ayJIUTOPUH, COOII0AaTh
WH(POPMAIIMOHHYIO TUTUEHY U TIPaBHJIa HHPOPMAIIMOHHON 0€30TTaCHOCTH.

YMeTh UCTI0Ib30BaTh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTMH KaK HUHCTPYMEHT I JOCTUXKEHUS
CBOUX LielIel. YMeTh BBIOMpATh aJeKBaTHbIE 33aJjau€ MHCTPYMEHTAIbHbIE IPOrPaMMHO-AIIIapaTHbIE CPEICTBA U
CEPBHCHI.



CpenctBoM popMHpOBaHUs TO3HABATENBHBIX Y Y/l cityxaT ydeOHBIN MaTeprai U IPOAYKTHUBHBIE 3a1aHUs
y4ueOHMKa, HalleJICHHbIC Ha 1—4-11 TMHUYN pa3BUTHUSA:

- OCO3HaHME poJy BewecTs (1-1 1uHus pa3BuTus);

- PaCCMOTPEHHE XUMUYECKUX ITPOLECCOB (2-51 TMHUS PA3BUTHSA);

- UCTIOJIH30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHA);

- 00BsICHEHHE MHpa C TOUKH 3PEHUS] XUMUH (4-51 IMHUS pa3BUTHS);

- OBJIaJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHMUS (O-51 TMHUS PA3BUTHS).

KommynunkaruBubie YY/I:

OTcrauBas CBOIO TOUKY 3pEHHUS, IPUBOIUTH apTyMEHTHI, IIOATBEPKAast UX (hakTamu.

B nuckyccum yMeTh BBIIBUHYTh KOHTPApryMeHTHI, epedpazupoBaTh CBOKO MbICIIb (BJIaIEHUE MEXAaHU3MOM
SKBUBAJICHTHBIX 3aMEH ).

VY4UTBCS KPUTUUHO OTHOCUTBHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPHU3HABATh OIIMOOYHOCTh CBOETO MHEHHUS
(ecu OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHnMas MO3UIUIO IPYTOro, pa3inyarh B €ro peun: MHEHUE (TOUKY 3peHHsI), 10Ka3aTeNbCTBO (APTyMEHTHI),
(baKThI; TUIIOTE3bI, AKCHOMBI, TEOPHH.

YMeTh B3IISIHYTh Ha CUTYalLMIO C MHOM MO3ULIUU U IOTOBAPUBATHCS C JIFOAbMH MHBIX ITO3ULUH.

CpenctBoM GOpMUPOBAHUS KOMMYHHKATHBHBIX Y Y [ CITy’KaT TEXHOIOTHS MPOOIEMHOTO JHAIOTa
(moOy>xJaroIuii ¥ MOABOAALIMM JUAajor) U paboTa B MaJIBIX TPYIIIaX, TAK)KE MCIIOJIb30BaHUE Ha ypOKax
3JIEMEHTOB TEXHOJIOTUU IPOAYKTUBHOIO UTEHUS.

JleBATHKJIACCHUK HAYYHTCH:

* OOBSICHITH CyTh XUMHUYECKUX MTPOIECCOB M UX MPUHIUIHAIBLHOE OTIINYHE OT (PU3NIECKHX;

* Ha3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUUECKUX PEaKLIN;

* YCTAHABJIMBATh IPUHAJUIEKHOCTh XUMUYECKON PEAKIIMU K ONPEeAECIEHHOMY TUITY 110 OJTHOMY U3
KJ1acCU()UMKALMOHHBIX MPU3HAKOB: 1) [0 YKCITY M COCTaBY UCXOHBIX BEIIECTB U MIPOAYKTOB PEAKIIUHU (peaKIiu
COCJIMHEHMS, PA3JIOKEHUS, 3aMEIIEHUs U 0OMEHa); 2) 1O BBIJICJICHUIO WITH TIOTJIOMIEHUIO TeTUIOTHI (PeaKiuu
HK30TEpPMHUUECKUE U FHIOTEPMHUUYECKHE); 3) IO U3MEHEHHUIO CTETIeHE OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB
(peakuuy OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE); 4) 10 0OPAaTUMOCTH Tpoliecca (peakuuu o0paTuMble U
HeoOpaTHMBbIE);

* Ha3bIBaTh ()aKTOPBHI, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEaKLUi;

* Ha3bIBaTh ()AKTOPHI, BIUAIOLINE HA CMEIIEHUE XUMHUECKOTO PABHOBECHS;

* COCTaBJIATh YPABHEHUS AJIEKTPOJIIUTUUECKON JUCCOLUAIIMM KUCIIOT, IeJI0OUEl, COJIeH; MOIHbIE U COKpAIlIEHHbIE
MOHHBIE YpaBHEHHUs peaklnii OOMEHa; YpaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOAYKTHI XUMUYECKHX PEAKIUil 0 GopMysiaM/Ha3BaHUSIM UCXOJIHBIX BEIIECTB; ONPEIEISTH
MCXO/IHBIE BEIIeCTBa 10 (popMysiaM/Ha3BaHUSAM MPOJAYKTOB PEaKIIUH;

* COCTaBJIATh YPABHEHUS PEAKIINIl, COOTBETCTBYIOIIMX MOCIEI0BATEIILHOCTH («IIETIOUKEY) MpEeBpaIleHu
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

* BBISIBJISITH B IPOLECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEILCTBYIONINE O TPOTEKAHUN XMMHUYECKOI peaklnu;
* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOIO BEILIECTBA;

* OIPENENSITh XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJI0UEN MO0 N3MEHEHUIO OKPACKU MHAUKATOPOB;
* IPOBOJUTH KAUECTBEHHBIE PEAKIIMY, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX BEIIECTB OTIEIbHBIX
KaTHOHOB U aHUOHOB.

* ONpEAEIATh MPUHAMIC)KHOCTh HEOPTaHMUECKUX BEIIECTB K OJHOMY U3 U3YYEHHBIX KJIACCOB/TPYIII: METAJIIBI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KHCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPEIENSTh BAJICHTHOCTh U CTEIIEHb OKHCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTaHMUYECKUX COCAMHEHUH 110 BaJICHTHOCTSIM M CTETEHSM OKHCIICHHS JIEMEHTOB, a
TaKXe 3apsAaM MOHOB, YKa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJICH;

* O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB U
HEMETAJJIOB) M UX BBICIINX OKCHI0B, 00pa30BAHHBIX 3JIEMEHTaMH BTOPOT'O U TPETHETO NIEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOWCTBA, XapaKTepHBbIE JIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;



* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHBbIE ISl KAXKIOT0 M3 KJIaCCOB HEOPTaHUYECKUX BEIIECTB:
KHCJIOT, OCHOBAHHM, COJICH;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHHUM U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCIUTEIDb U BELIECTBO-BOCCTAHOBUTEINb B OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuusx;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIN OaaHC (U1 M3YUYEHHBIX PEAKIIHiA) 10 MPEATI0KESHHBIM
CXEMaM pEeaKIIHii;

* IPOBOJIUTH JTaOOPATOPHBIE OMBITH, IIOATBEPKIAIOIINE XUMHUECKUE CBOIICTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX BEILECTB;

* IPOBOJIUTH JTaOOPATOPHBIE OMBITHI IO TOIYYEHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB: BOJOPO/A,
KHCIIOPO/1a, YIVIEKHCIIOTO ra3a, aMMHaKa; COCTABIIATh YPAaBHEHUS COOTBETCTBYIOIUX PEaKLIUN.
JleBATUKJIACCHUK MOJIYYUT BO3MOKHOCTh HAYYHTHCH:

* COCTaBJIATH MOJIEKYJISIDHBIE U ITOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIEHHBIM HOHHBIM YPaBHEHMSIM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKJAIOIINX CYIIECTBOBAHUE B3aUMOCBS3U MEXAY OCHOBHBIMU
KJIacCaMHM HEOPraHU4ECKUX BEILIECTB;

* IPOrHO3UPOBATH PE3YIBTATHI BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB Ha N3MEHEHNE CKOPOCTH XUMHUYECKON
peakuuu;

* IPOrHO3UPOBATH PE3YIBTATHI BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB HA CMEIICHHE XUMUYECKOTO PAaBHOBECHSI.
* IPOTHO3UPOBATh XUMUYECKUE CBOKWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh CLIOCOOHOCTDH BEILIECTBA MPOSIBIATH OKUCIUTENIbHBIE NI BOCCTAHOBUTEIbLHBIE CBOICTBA C
Y4ETOM CTENEHEN OKUCICHUS 3JIEMEHTOB, BXOSINX B €r0 COCTaB;

* BBISIBJIITH CYILIECTBOBAHME N'E€HETUYECKON B3aUMOCBSI3U MEXY BEILIECTBAMMU B PsY: IPOCTOE BELIECTBO —
OKCHJl — T'MIAPOKCHUJ] — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON M a30THOM KUCIIOT;

* IPUBOANTH IPUMEPHI YPAaBHEHUN pPeakLni, JeKaIluX B OCHOBE IPOMBIIIUIEHHBIX CIIOCOOOB MOIy4EHUS
aMMHaKa, CEpHOM KHCIIOTBI, YyI'yHa U CTaJIu;

* ONMMCHIBATh (PU3NYECKHE M XUMHUYECKHUE MTPOLIECCHI, SBISIOIINECS YaCThIO KPYTOBOPOTA BEIIECTB B MPUPOJIE;
* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKHE IPOEKTHI 10 UCCIEIOBAHUIO CBOMCTB BEIIECTB, UMEIOIIUX BAXKHOE
IIPAaKTUYECKOE 3HAUYCHHUE.

Il. TpeGoBanus K ypOBHIO NOATOTOBKH 00Y4aKOLINXCS.

B pe3ynbprare n3ydeHuss XMMHAH yYEHUK JOJDKEH 3HATH/TIOHMMATh

-CKOpPOCTh XMMHUYECKOHN peaklMM, KaTaan3, XMMUYECKOe PABHOBECHE. ~XUMHYECKasl CBA3b,
ANEKTPOOTPHULATENBHOCTD, OKUCINUTEND U BOCCTAHOBUTEID; Ba)KHENIIINE BEILIECTBA U MaTEPHAJIbl: OCHOBHBIE
METaJIJIbl U CIUIABbI, 3JIEKTPOXUMHUYECKUN Pl HAIPSDKEHUH METaNIIOB, 00IIMe CIIOCOOBI MOJIy4YeHNs METAIJIOB,
MOHATHE O KOPPO3UHU METAJJIOB U CIIOCO0AX 3aIUTHl OT KOPPO3UHU.-XUMHUYECKHE MTOHATHUS: XUMUUECKasi CBSI3b,
ANEKTPOOTPHUIATETLHOCTD, OKUCIUTENb U BOCCTAHOBUTEIb; -Ba’KHEHIIIME BEIIECTBA U MaTEpHUAaJIbl: CepHasl,
COJISIHAsA, a30THAS KUCIIOTHI; MIENOYH, aMMHAK, MUHEpaJIbHbIE yI00pEeHNUs.~-Ha3bIBAaTh U3YUYE€HHbIE BEILIECTBA 1O
«TPUBUAIBHON» WM MEKIYHAPOJHOW HOMEHKIATYPE; ~XUMHUECKYIO0 CUMBOJIMKY: 3HAKH XUMHUYECKHUX
3JIEMEHTOB, (POPMYJIBI XUMUYECKHX BEILECTB U YPAaBHEHUSI XUMUUYECKUX PEAKIIHIA;-BaXHEHIIINE XUMUYECKHE
MOHATHS: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHbBIE I MOJIEKYJISIPHBIE MacChl, HOH,
XMUMUYECKas CBA3b, BEIIECTBO, KIACCU(UKAIMS BELIECTB, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN 00beM,
XUMHUECKas peakius, Kiaccudukaius peakuui, SJIeKTPOIUT U HEAIEKTPOIIUT, dJEKTPOIUTHUYECKAS
JUCCOLMAIMS, OKHCIUTENb U BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBJIEHUE; -OCHOBHBIE 3aKOHBI XUMUU:
COXpaHEHUsI MaCChI BELIECTB, IOCTOSHCTBA COCTaBA, IEPUOTUYECKUI 3aKOH;

YMeTh:-00BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkIuy U MOJ0KEHUS XUMUYECKOTO PaBHOBECHS OT
pa3IMyYHbIX (haKTOPOB.-OMPEAETATh 3apsi/l HOHA; XapaKTepU30BaTh O0IINEe XMMHUECKHE CBOMCTBA METAIIIIOB;
OOBSICHATH 3aBUCHMOCTb CBOWMCTB BEILIECTB OT UX COCTABa, CTPOCHUS, BHITIOIHATD XUMUYECKUN SKCTIEPUMEHT 10
pacrno3HaBaHUIO HEOPraHWYECKHUX BEIIECTB. -HA3bIBATH BEILIECTBA, ONPEACIIATH CTENEHb OKUCIICHMUS,
XapaKkTepu30BaTh 00IIMe XUMUYECKHUE CBOMCTBA HEMETAJIIOB, BBIMOIHATH XUMUYECKUN KCTIEPUMEHT 110



pacIo3HaBaHUIO HEOPTaHUYECKUX BEIIECTB.-ONPEAENATh IPUHAMICKHOCTh BEUIECTB K Pa3JIMYHBIM KJ1accaM
OPraHMYEeCKUX COCTMHEHU I ;BBIMOJHATh XUMUYECKUN SKCIIEPUMEHT 1O PACIIO3HABAHUIO OPTraHUYECKUX
BEIIECTB.-HA3bIBATh: XUMHUYECKUE DIIEMEHTBI, COSTUHEHHS H3yUYECHHBIX KIACCOB;-00BACHATh: (DU3HUECKUN
CMBICJI aTOMHOTO (TIOPSIKOBOI'0) HOMEPA XUMHYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIIBI M TIEPUO/A, K KOTOPHIM
3JIEMEHT NPHUHAUIEKUT B Iepuoauyeckoit cucreme .M. MenaeneeBa; 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3JIEMEHTOB B TIpejiejiaX MaJIbIX MIEPUOOB ¥ IJIaBHBIX MOATPYII; CYITHOCTh PEaKIIuii HOHHOTO OOMEHa;-
XapaKTEePU30BaTh: XUMUYECKUE 3JIEMEHTHI (OT BOJIOPO/Ia A0 KAJIBIIHs) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0COOCHHOCTEH CTPOCHHSI KX aTOMOB; CBSI3b MEXY COCTaBOM,
CTPOCHUEM U CBOMCTBAMU BEILIECTB; XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKHUX BEIIECTB;-
OTPEJIEIATH: COCTaB BEIIECTB 10 UX (PopMyliaM, TPUHAJIC)KHOCT BEIIECTB K ONPEACIICHHOMY KJIacCy
COEAMHEHHM, TUIIBI XUMUYECKUX PEAKLUI, BAJIECHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTA B COEAMHEHUSX, THIT
XUMHUYECKOH CBS3U B COCTMHEHHIX, BO3MOXKHOCTh ITPOTEKAHUS PEAKIIMi HOHHOTO 0OMEHA;-COCTaBIIATh:
(hOopMyIIbI HEOPTAaHUYECKIX COCTMHEHUIN M3yUYEHHBIX KIIACCOB; CXEMBI CTPOCHUS aTOMOB TEpBBIX 20 3JIEMEHTOB
[Tepuoanueckoii cucremsl JI.1. MenneneeBa; ypaBHEHUS XUMHUECKUX PEAKIIMIA;-00palaTbcsi ¢ XUMHUECKOM
MOCYI0¥ M JIa0OPAaTOPHBIM 00OPYAOBaHUEM;

-BBIYHMCIIATH: MACCOBYIO JIOJII0 XMMHYECKOT0 3JIeMEHTa 1Mo (hopMylie COeTUHEHUS; MACCOBYIO JOJIO BEIIECTBA B
pacTBOpE; KOJIMUECTBO BEIIECTBA, 00bEM MIIM MACCY MO KOJWYECTBY BEIIECTBA, 00BEMY HIIM MACCE PEareHTOB
WJIM TIPOJYKTOB PEAKIUU;

Hcnonk30BaTh MpHOOpETEHHBIC 3HAHUS U YMEHUS B TPAKTUICCKON JACSITEITLHOCTH U TIOBCSTHEBHOM KU3HU JIJIS: -
0e30macHOro OOpaIleHHs C BEIIECTBAMUN MaTepHaIaMH;-dKOJIOTHIECKHA IPAMOTHOT'O TTOBEICHHUS B
OKpY>KalOILEH CPeJIe;-OLECHKH BIUSHHUS XUMUYECKOT0O 3arpsA3HEHHS OKPYKAIOLIEH Cpelbl HA OPraHU3M
YeN0BEeKa;-KPUTHUECKON OLIEHKH UH(OpMALINK O BEeIIECTBAX, UCIOIB3YEMBIX B OBITY;-IIPUTOTOBICHUS
PacTBOPOB 3a/IaHHOM KOHIICHTparwu.Padouas yaeOHas mporpaMma mpeycMaTpuBaeT HHTETPALIHIO C
npeIMeTaMu MaTeMaTtuka, (pu3nKa, OuoJIOTHs, IUTeparypa.

I11.Conepxxanne yueGHoOro npeamera.

Tema 1. daexTpoantTnyeckas aucconuanus (10 1)
DIEKTPOIUTHI U HE ANEKTPOIUTHI. DIEKTPOIUTHYECKAsT JUCCOLMAIMS BEILIECTB B BOJHBIX pacTBopax. MOHBIL.

KatnoHs! U aHHOHBL. DIEKTPOTUTHYECKAs JUCCOIIUAIUS KUCIIOT, 1meno4eit u coneil. CuibHbIe U cadbie
anekTponuThl. CTeneHp aucconualuu. Peakimu nonHoro oomMena. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peakmuu. Oxkucnutens. BoccranoBurens./ uoponus conetl.

I[CMOHCTpaIIHI/I.HCI’lblmaHue seulecme Ha 3J1EKmMpOHRHYIO l’lDOGO()MMOCWlb Jsusicenue uoH08 8 H1eKMPUYECKOM

noJjie.

.JIaﬁopaToprle onbIThI. Peaxyuu obmena ME[)fC()V pacmeopamu 3J1eKnpoaunioes.
HpaKTH‘leCKaH paﬁoTa. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME <<9HCKTp0JII/ITI/IquKa}I JAUCCOLIM AL .

Tema 2. Kucsiopoa u cepa (9 4)
[Tonoxenue kucnopona u cepsl B [ICXI, crpoenne ux aroMoB. AJIIOTponus KUciopoia — o30H. Cepa.

Amnotponus cepbl. Puznyeckue U XuMuieckne ceoictBa. Haxoxxnenue B mpupoje. [Ipumenenue cepel.
Oxkcup cepsl (4).Cepogodopodnas u ceprucmas kucromol u ux coau. Oxeun cepsl (VI). Ceprast kuciora u

ee conu. OKHMCIINTENBHBIE CBOMCTBA CEPHON KUCIOTHL. [IOHATHE 0 CKOPOCTH XMMUYECKON PEAKIUH.
Karanuzaropsr.

JeMoHcTpanum: AIOTpONUs KUCIOPOJAa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMy IPUPOIHBIX COETUHEHH CEpBI.
JlaGopaTopHble onbIThI. PacriosHaBanue cynb(haT — HOHOB, CYIb(QUT-UOHOB U CYIb(HI — HOHOB B PacTBOpE.
IIpakTyeckas padora. PenieHne skcriepuMeHTaIbHBIX 3aa4 1o Teme «Kuciaopon u cepan

PacueTHble 3agauyM. BpluncieHus MO XMMHYECKUM YpaBHEHMSM Macchl (KoiudecTBa, 00bema)
BEIIIECTBA 0 U3BECTHOM Macce (KOJIMYECTBY, 00BEMY) OJHOTO M3 BCTYMHMBIIUX WU MOJIYYAIOIIUXCS B
pe3yJIbTaTepPEaKIMK BEIECTB.



Tema 3. A3zot u ¢docdop (10 1)
[Tomoxenne azora u ¢dochopa B ITICXD, crpoeHme wux aromoB. A30T, (UHYECKHE U

XUMHYECKHECBOMCTBA, IMOJIyueHHe U mnpuMeHeHue. KpyroBopor aszora B mpupoje. AMMHUAK:
¢u3nueckue U XMMHYECKUE CBOMCTBa, moiydenue u npumenenue. Comu ammonusi . OKCHIIBI a30Ta

(2) u (4). A3oTHast KMCIIOTa U €ECOJIH.

OxucnuTenbHbIe CBOWCTBA a30THOM KUCIOTHI. Docdop. Amtorponus dpochopa. Puzndeckue 1 XUMUIECKHE
coiictBa pochopa. Oxcun pochopa (V). OprodochopHas kucnora u ee conu.Munepanvhvle
v0obpenus.JlemoncTpanum. [lonydenre aMMuaka u ero pactsopenue B Boje. O3HakoMieHue ¢ oopaznamu
MIPUPOHBIX HUTPATOB, ocdaToB.

JlabopaTopHble ONbIThI. B3aumoodeticmaue conel aumonus co werodamu. O3naKomieHue ¢ a30muuimu u
docghopubimu yoodbpeHuamu.

IIpakTnyeckue padorsl. [lonyyeHne aMMuaka v U3y4eHUE €ro CBOUCTB. Onpedenenue MUHepaibHblx

y0oOpenuii.

Tema 4. Yruepoa u kpemuuii (7 1)
[Tonoxenue yrneponaa u kpemuus B [ICXD, ctpoeHne ux aroMoB. YIiepoa, allIOTPOIHbIE MOANU(UKALIUHY,
¢usnueckue U XMMHUYECKHE CBOMCTBa yriepona. Kpyrosopor yriepona B npupoze. YrapHblii ras,

cBOiicTBau (PU3HONOTHUECKOE ACHCTBUE HA OPTaHU3M. YTJICKUCIbIN ra3. YTolbHas KUCIOTa U €€ COJH.
Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu.Cmexno.Llemenm.
Jdemoncrpauun. Kpucraminyeckas pemietka yris u rpadura. 3HakOMCTBO ¢ 00pa3iiaMu IPpUPOTHBIX

KapOOHATOB U CUIIMKATOB, O3HAKOMIEHUe ¢ 8U0aMU CTeKId.

JlabopaTopHblie onbITbl. O3HAKOMJIEHUE CO CBOMCTBAMU U B3aMMOIIPEBPALLICHUSIMHI KapOOHATOB U
ruapokapOoHaroB. KauecTBeHHas peakiusi Ha KapOOHAT — M CUJIMKAT — UOH.

IIpakTuyeckas padora. [lonyuenue oxcuaa yriepoza (IV) u uzydenue ero cBoiicTB. PacrioznaBanue
KapOOHATOB.

Tema 5. O6uue cBoiicTrBa MeTa/LioB (14 1)
[Tonoxxenue metaiyioB B [ICXD JI.M.MenaeneeBa. Metaiuinueckas cBsizb. OU3NYECKUE U XUMUUYECKUE

cBOMcTBa MeTaisIoB. P HanpshkeHus metamioB. [lonarue o metamnypruu. CrnocoObl HOTY4YEHUsT METAIIIOB.
CrnaBbl (CTallb, YyT'yH, TIOpaIIOMUHUM, OpoH3a). [Ipo6iieMbl 6€30TXOAHOTO MPOU3BOACTBA B METAILTYPTUU U
oXpaHa okpyxkaroien cpeasl. llenounsie metamibl. [1010KeHNE IETOYHBIX METAJLIOB B IEPUOAUYECKON
cucreMe u cTpoeHne aroMoB. Haxoxnenue B mpupozae. @usnyeckne u xumudeckne cBorcTaa. [Ipumenenne
LIEJIOYHBIX METAJIOB U UX

coenuHenuil. Kanpuuit u ero coennuenus. JKecTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUs. AJIOMUHHM.
[TonoxeHne antOMUHKSA B IEPUOJIUYECKON CUCTEME U CTPOEHHUE ero aroMa. HaxoxxaeHue B mpupose.
dusnyeckre U XUMHUECKHUE CBOICTBA altOMUHUS. AMpomepHocmyb oKcuoa u 2udpoKcuoa

anomunus. Xeneso. [Tonoxenue
JKele3a B MepUoIUIeCKOr CUCTEME U CTpoeHHe ero atroma. Haxoxnenue B mpupoe. Guzndeckue u
XUMHUYECKHE CBOMCTBA Keie3a. Okcuowl, 2uopoxcuobl u coau aceneza (1) u ocenesza (111)

JeMoHcTpanum. 3HaKOMCTBO ¢ 00pa3aMi BaXKHEUIITNX COEIMHEHUIN HATPHs, KaJIus, TIPUPOTHBIX
COEIMHEHUH KalblUs, pyJaMH XKeje3a, COeIMHEHUIMHU alfoMUHus. B3aumoielicTBre meI0YHbIX,
HIEJTIOYHO3EMENbHBIX METAJNIOB M aJIIOMUHUSA ¢ BOJI0M. CikUraHue xenes3a B KUCIOPOAE U XJIOpE.
JlaGopaTtopHble onbIThI. [loydeHne ruipokcuaa allOMUHUS U B3aUMOJICHCTBHE €T0 C KUCIOTaMU U
niesnioyamu. [lomydenne rugpokcuaos xenesa (2) u (3) 1 B3auMoACMCTBUE UX C KUCIOTAMHU U LIEI0YaMHu.
IIpakTyeckue padboThl. PenieHne sKkciepUMEHTaNbHBIX 3a/1a4 110 TeEME «JIEMEHTHI 1a — 3a rpymnn
NEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOBY. PelleHne SKCIIepUMEHTAIBHBIX 3a4a4 110 TEME
«MerTanibl U UX COEAUHEHUSD.



PacueTHble 3aJavum. Brrunciaenne mo XuMU4eCKUM YpaBHCHHUAM MacCCHhI, o0BeMa WA KOJINYECTBA
BCIIECTBA OJHOI'0 U3 IMPOAYKTOB PCAKIIUU 110 MAaCCE€ NCXOAHOT'O BEIICCTBA, O6’beMy HJIN KOJIUYCCTBY
BEIIECTBA, COACPKAIETO ONPEACIICHHYIO JOJIIO HpHMeCGﬁ.

Tema 6. IlepBoHayajibHbIE PeACTABJEHUS 00 OPraHMYeCKUX BelecTBax (24)
HepBOHa‘IaJIbeIe CBCACHUSA O CTPOCHHUU OPTaHUYCCKUX BCIICCTB. OCHOBHBIE ITOJIOKEHUS TCOpHUUn

oprannveckux coenuHenuii A.M. Byrieposa. M3omepus. YrpouieHHas Ki1acCUpUKAIH OpraHnYeCKIX
COCIMHEHUM.

Tema 7. YrieBogopoasl (4 1)
[IpenenvHble yrieBoaopoasl. MetaH, 3TaH. Puzndeckre U Xumuueckue ceoictra.l[pumenenue.

HenpenenbHple yriIeBOAOPOIbl. DTHUIICH: PU3NICCKUE H XUMUYECKHECBONCTRA.
Auemunen. [{uenoeswie y2neeo0opooul. TloHamus 0 UUKIUYECKUXY21e8000P00UX.
[Ipupoouvie ucmounuKy y2n1e6000p0008, Ux 3HAYUMOCmb. 3awuma ammocghepro2o 8030yxa om

3aepsaznenun. JleMoHcTpanuu. Mojienu MoJaeKysl OpraHM4ecKiX coeiMHeHui. ['openne Metana u
oOHapyXeHHe MTPOyKTOB ropeHusi. ['opeHue 3tuieHa u oOHapy’eHue NpoayKToB ropeHusi. Kauectsennas
peakuus Ha 3TuseH. OOpa3ibl HeTU U MPOTYKTOB UX MEpepadOTKH.

JlaGopaTopHbIe ONbITBI. DTUIIEH, €r0 NOJIY4YEeHUE, CBOICTBA.

PacueTHas 3aga4a. YcraHoBieHue npocreiimeii popMyibl BelecTBa o MacCOBBIM JI0JISIM 3JIEMEHTOB.

Tema 8. Ciuptsi (3 4)
Opnnoaromuble ciupThl. MeTanoun. Jtanoin. Ousndeckue cBoiicTBa. PU3MONIOrHYECKOE IeHCTBUE CITUPTOB HA

opranusMm. [Ipumenenne. MHOroatoMHble COUPTHI. DTUIIEHIIMKOIb. [ nuepun. [Ipumenenue.
JdemoncTpanmnu. KoauyecTBEHHBIN ONBIT BBIICICHUS BOJOPO/Ia U3 ITUIIOBOTO criupTa. PacTBOopeHue
3TWJIOBOTO ciupTa B BojJie. PacTBopeHue rmuepuHa B Bojie. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE
CIIUPTHI.

Tema 9. KapOonosbie kucjorsl. 2Kupsi (34)
MypaBbuHas U yKcycHast KUcaoThl. @usnyeckue cBoiictsa. [Ipumenenue. Briciine kapOoHOBbIE

KHUCIIOTHL. CTeapuHOBast KUCH0Ta. JKuUpbl — IPOIYKThl B3aUMOJEHCTBUS TIIUIEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. Pojb kHMpOB B Mpoliecce oOMeHa BellecTB B opranu3me. KanopuiHOCTh KUPOB.
demoncrpanuu. Ilonyyenne u cBoiCcTBa YKCYCHOM KUCIOTHL..McciienoBaHue CBOMCTB KUPOB:
PacTBOPUMOCTB B BOJIE U OPTAHUYECKUX PACTBOPUTEIISX.

Tema 10. YriaeBoasbl (2 4)
I'mroko3a, caxapo3a — BaXHEHIIME NMPeCcTaBUTENN yrieBo1oB. Haxoxaenue B mpupoae. ortocunres.

Ponp 1ir0K0361 B TUTaHUM M YKPEIUIEHUH 310pOBhs. Kpaxmain u neuirosao3a — IpUpOIHbIE TOJUMEpHI.
Haxoxnenue B npupone. [Ipumenenne.
JemoncTpanun. KauecTBeHHbIE peakllUy Ha IIIIOKO3Y U Kpaxmall.

Tema 11. beaxu. IToaumepsi (5 1)
benku — 6uononumepsl. CoctaB 6enkoB. @yHkiuu 6enkoB. Ponb 6enkoB B nmutanuu. [lousTue o

depmenTax u ropmoHax. [lonmumepsl — BICOKOMOJIEKYsipHbIe coeaunenus. [lonmuatunen. [omunponuien.
[HonmuBuaunxnopun. [lpumenenne nonuMepoB. Xumus U 310poBbe. JlekapcTsa.

Jemoncrpanuu. KagectBeHHble peakiiuy Ha O0enok. O3HaKoMIIeHHE ¢ 00pa3aMy U3 U3 MOJUATUIICHA,
MOJIUIIPOIUIICHA, TOJTUBUHIIXJIOPU/IA.



IV.TemaTnuyeckoe njiaHupoBaHue.

Ne Tema Kosmuects | B TOoM B TOM 4mcie
T 0 4acoB qyucie KOHTPOJIbHBIX padoT
NporpaMMe | mMpPaKTHYECKHX
pador
1 Tema 1. DnekTpouTnueckas nuccounanus [Ipakruyeckas padora Nel 10 1 2
«Pemenune
HKCHEPUMEHTAIBHBIX 33a4 10 TeMe: «DIEKTPOIUTHIECKAs TUCCOLUALIHS
2 Tema 2. Kuciaopoa u cepa 9 1 1
[IpakTuueckas pabora No2« Pemienne skcnepuMeHTAIbHBIX 33124
o Teme: «Kucnopoz u cepa»
3 Tema 3. A3zot u ¢pochop 10 2 1
[Ipaktrueckas padota Ne3«llomyueHrne aMmmuakan U3y4eHHUE €ro CBOMCTBY»
[pakTuueckaspadoraNed «OmnpeerieHne MUHEPATbHBIX YAOOPECHUM
4 Tema 4. Yruepoa u kpemHuii 7 1 -
[Ipaktuueckas padota Ne5«llomyuenne okcuaa yriepoaa (1V) u uzydenue
ero coiicts.Pacno3naBanne kapOOHATOBY
5 Tema 5. O01mHe cBOCTBA METAJLJIOB 14 2 1
[IpakTuueckas padota Ne6
« Pemienue skcrepuMeHTaIbHBIX 331a4 M0 TeMe «DIeMeHThl 1a — 3a rpynn
MIEPUOINIECKOI CHCTEMbBI XUMHUECKUX IeMeHTOB»» [IpakTiueckas padoTa
Ne7« Pemienne skcriepiMeHTaNIBHBIX 3a/1a4 110 TeMe «MeTalibl 1 UX
COCMHEHUSI»»
6 Tema 6-10 18 - -
IMepBoHaya/bLHBIE MPeICTABIEHUS 00 OPraHUYECKHUX
BelllecTBax
2
7 YriieBoiopoasbl 4 - -
8 Cnuprsl 2 - -
9 KapG6onoBbie kuciorsl. 2Kupbl. 3 - -
10 Yraesoasbl. 2 - -
11 Beaku. Ilosmmepsl. 5 - 2
Peseps -2 yaca
Hroro: 70 7 7




V. KaneHaapHo-TeMaTH4eCcKOe MIAHNPOBaHHE

Ne Koanuecrt JlaTa 3aganuga Ha
YpPOK Tema 3aHsaATHS. BO YPOKOB Iiian dakrt JIOM 10
a y4eOHMKY
1 Tema 1. D1eKTPOJIUTHYECKAS TUCCOIHAIUS 10
[ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca XUMUHU § Ki1acca.
Cmapmosas konmponvHasa paboma 1
(mecmuposanue).
2 Ananuz pesynbmamos KoHmpoabHOU pabomal. 1
DNEKTPOIHUTHI U HE DJICKTPOIUTHI.
DNEeKTPOIUTHYECKAS
JUCCOITMAITUS BEIIECTB B BOAHBIX pacTBopax. MoHbl. KaTHOHBI 1 aHHOHBL.
3 DNEKTPONMTHYECKAs JUCCOLUALIMS KUCIIOT, IEI0YEH U COJIeH. 1
CunbHble U crnadbie 2eKTpoauThl. CTeneHb AUCCOIUAINH
4-5 Peakunu noHHOTO OOMEHA (VPOK- npaKmuxym,). 2
6 OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE peakMU. OKUCIUTED. 1
BoccranoBurensb.
7 OKHUCIUTENBHO- BOCCTAHOBUTENbHBIE PEAKIIUH (YPOK- NPAKMUKYM) 1
8 I'upponus conei 1
9 Hucmpykmaosic no Th. Ilpakmuueckasn paooma Nel 1
«Pewienue
IKCHEPUMEHMAIbHBIX 3a0ay N0 meme «INeKmpoaumuiecKa
ouccouuayus»
10. KonTpouabHasi padora Nel mo teme: «JIeKTPOJIUTHYECKASA 1
THCCOIUATM S
11/1 | Tema 2. Kucaopona u cepa 9
Ananuz pesynbmamos KoHmpOoabHOU pabomul.
[Tonoxxenue kucioposa u cepsl B [ICXD, cTpoeHne nx aToMOB. 1

AJIOTpONUS KUCIOPOJa — O30H.




12/2 | Cepa. Amnorponus cepbl. DU3HYECKUE U XUMHUYECKUE CBOICTBA. 1
Haxoxnenue B mpupoze. [I[pumeHneHuecepsl.
13/3 | Oxcup cepsi (4). CepoBOIOPOAHAS U CEPHUCTASI KHCIIOTHI M UX COJIH. 1
14/4 | Okcun cepsl (V). CepHast KHCIOTa B €€ COJIH. 1
15/5 | OkucauTenbHBIC CBONCTBA CEPHOM KHUCIIOTHI. 1
16/6 | Hucmpyxkmaorw no Th. Ilpakmuueckas paboma No2 1
«Pewenue 3xcnepumenmanvuvix 3a0ay no meme«Kucnopoo u cepay
17/7 | TloHsTHE O CKOPOCTH XUMHUYECKOM peakiuu. KaraausaTopsl. 1
18/8 | BerurcieHus 0 XUMHUYECKHM YPaBHEHHSIM MacChl (KOIn4ecTBa, oobema) | 1
BELIECTBA 10 U3BECTHOM Macce (KOJIMYECTBY, 00bEMY) OJHOIO U3
BCTYMUBILUX WM TOTYYAIOIINXCS B Pe3yabTaTe PEakiluy BEIIECTB.
19/9 | Konrpoabnas padora Ne2 nmo teme «Kuciaopoa u cepa» 1
20/1 | Tema 3. Azot u docdop 10
AHnanu3z pe3ynomamos KOHmMpOIbHOU padomul.
[Tonoxenue azora u pocdopa B [ICXD, ctpoeHne ux aToMoB.
A30T, (hu3nYecKre U XUMHUECKUE CBOICTBA, MOyYeHUE U TpuMeHerne. | 1
KpyroBoport a3zora B npupoze.
21/2 | Ammuak: pusHUecKre U XAMUYECKHE CBOWCTBA, MOIYUCHUE U 1
IpUMEHEHHE.
22/3 | Comu aMMOHWMS 1
23/4 | Hucmpyxkmasc no Th. Ilpakmuueckasn paboma Ne3 1
«Ilonyyenue ammuaka u uzyyenue e2o c80lcCme»
24/5 | Oxcunsl a3ota (2) u (4). A30THasE KUCIIOTa U €€ COJIH. 1
25/6 | OkucnuTeNbHbIC CBOMCTBA a30THOW KHCIIOTHIL. 1




26/7 | ®ochop. Amtorponust hochopa. Duzndecknue U XAMHIECKHAE CBOMCTBA 1
docdopa.

27/8 | Oxcun docdopa (V). 1
OprodochopHast KHCIOTa U €€ COJH.

28/9 | Huempyxkmansic no Th. Ilpakmuueckas paboma Ned 1
«Onpeodenenue MunepanbHbIX YOOOPEHUIL) .

29/10 | KonrpoabHas padora Ne 3 mo Teme: «A3ot u pochop» 1

30/1 | Tema 4. Yriepoa u KpeMHH i 7
Ananus pezynbmamos KOHmpOoIbHOU pabombi.
[Tonoxxenue yrnepona u kpemuust B [ICX3, ctpoeHne nux aroMoB.
VYraepon, amutoTponHbieMoau KAy, GU3NIecKne NXUMHUIECKUe 1
cBoiicTBa yriepoaa. KpyroBopotyriepoaa B mpupo/e.

31/2 | Yrapublii ra3,cBoicTBA ¥ (PU3HOIOTHYECKOE ICHCTBHE HA OPraHU3M. 1

32/3 | Yraekucinblii ra3. YroibHas KHCJIOTa U €€ COJIH. 1

33/4 | Hucmpyxkmaosc no Th. Ilpakmuueckasn paboma N5 1
«Ilonyuenue oxcuoa yenepooa (1V) u uzyuenue ezo ceoiicme.
Pacno3nasanue kapoonamosy.

34/5 | Kpemuwuii. Oxcun kpeMHus (4). 1
Kpemuuesas xucnora u ee conu. Crexio. LlemeHnt

35/6 | O6GoOIIEHHe U cHCTEMATH3alMsI 3HAHHUIH, YMEHHM U HABBIKOB YYAIIIHXCS 1
110 TeME «YTIIEPOA U KPEMHUINY.

36/7 | O6oOIIeHHe 1 CHCTeMaTH3aLUs] 3HAHU, YMEHHI 1 HABBIKOB ydaruxcs mo| 1
TeMe «YTIIEpPOJ U KPEMHHUIN.

37/1 | Tema 5. O6umue CBOWCTBA METAJLIIOB 14
[Tonoxenue metamnos B IICXD]I.11.Menaeneena.
Merannuueckas CBS3b. 1

38/2 | dusnueckue U XUMUYECKHE CBOMCTBA METAJUIOB. Psiyi HanpskeHus 1
METAaJUIOB.

39/3 | lonsitre 0 Metamrypruu. CriocoObl oTy4eHus: MeTayuioB. CIUIaBbL. 1

40/4 | lenounsie metasusl. [Tonoxenne B [ITCX .M. Menaeneena.




[Ipumenenne. Pr3MUECKUE U XUMHUYECKHE CBOMCTBA IIECIIOYHBIX METAJIJIOB.

41/5 | Kanpuuii 1 ero coeMHEHNs.
JKecTKOoCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHHUS.

42/6 | Amomunwii. [Tonoxenue B IITXD JI. M. MenneneeBa. Pusznueckue u
XUMHWYECKHE CBOMCTBA aJIIOMUHUS.

43/7 | AMOTEpHOCTDh OKCH/IA U THIPOKCH A afoMuHus. [IpuMeHeHne
COCIMHECHUH AJIIFOMUHUSA.

44/8 | Keneso. ITonoxenne xeneza B [ITXD J|. 1. Menneneea. Puznyeckue u
XUMHUYECKHE CBOMCTBA Kee3a.

45/9 | Oxkcuumsl, ruapokcuast u coin xenesa (1) u xenesa (1)

46/10 | Hucmpyxmaore no Th. Ilpakmuueckas pabomaNe6
«Pewenue

IKCHEPUMEHMATIbHBIX 3a0ay O meme

«Inemenmut la — 3a cpynn nepuoouueckoii cucmemol

XUMUYECKUX ITIEMEHM OB

47/11 | Huempyxkmaoice no Th. IIpakmuueckas padomahNe7
«Pewenue

IKCHEPUMEHMANbHBIX 3A0ay NO meme

«Memannwt u ux coedunenusn»

48/12 | BelumcIiieHHE 110 XMMUYECKHM YPABHEHUSIM MAcChl, 00beMa MU
KOJINYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMU TI0 Macce
HCXOJIHOTO BEIIECTBAa, 00bEMY HIIM KOJMYECTBY BEIIECTBA,
COJIEPIKalIEr00NPeIEICHHYIO JIOJII0 TPUMECEH.

49/13 | OO6oOIeHre ¥ CHCTEMATH3AIINs 3HAHUH, YMECHUI U HABBIKOB YUaIUXCS
1o TeMe «O0I1e CBOMCTBA METAJLIOBY.

50/14 | KontpoubHasi pabora Ned o teme: «Of1ue cBoiicTBa METAIIOB»




51/1

Tema 6

IlepBoHayabHbIC NPeACTABICHUS 00 OPraHNYeCKUX BelecTBaX
Ananuz pe3ynbmamog KOHmMpOIbHOU pabombi.

[TepBoHauabHBIE CBEIEHUS O CTPOEHUH OPraHMYECKUX BEILECTB.
OcHOBHBIE TI0JIOKEHUS TEOPUH OPraHUYECKUX coequHeHU A.M.
Bbytneposga.
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52/2

N3omepus. YnporeHHast Kiaccu(uKanus opraHuuecKux
COCIMHEHUI

53/1

IIpenenbuble yraesoaopoasl. Meran, 3TaH.
®duznyeckue 1 XuMuueckue cpoiictra. [Ipumenenue..

54/2

Here,I[eJ'ILHHe YrieBO4OPOABI. :‘)TI/I,Z[CH.(DI/ISI/I‘IGCKI/IG 1 XUMHNYCCKHEC
CBOMCTBA ATHJIEHA U €TI0 TOMOJIOI'OB.

55/3

AuneruiieH. JlueHoBbI€ yIiieBo0poAbl. [IoHATHE O UKINYECKUX
YTJIEBOAOPOAAX.

56/4

[TprpoaHBIC HCTOYHUKH YTIICBOIOPOAOB. 3alIUTa aTMOCHEPHOTO BO3AYyXa
OT 3arpsi3HEHUA.

[

57/1

Cnuprsl.

Opnnoatromuble ciupThl. MeTanon. Dtanon. Ou3ndecKkre CBONCTRA.
PuU3HOI0rNYECKOe JEHUCTBUE CIIUPTOB HA OPTaHU3M.

IIpumeHeHue.

58/2

MHoroaToMHbI€ CIUPTHI. DTHIIEHIVIUKOIb. [ niepuH.
ITpumenenne. K

59/1

Kap0oHoBble KHCJIOTHI .
MypaBbuHas 1 yKcycHast KUCIOTbL. Pusnueckue cBoiicTa. [Ipumenenue.

[HEN

60/2

Beicuirie kapOOHOBbIE KHCIIOTHI.
CreapuHOBas KHCIOTA.

61/3

Kupbl — mpoTyKTHI B3aMMOJICHCTBYS TIUIIEPUHA M BBICIITNX
KapOOHOBBIX KUCIIOT. PoJb kHMpOB B npoiiecce 0OMeHa BEIIECTB.

62-
63/2

Kpaxman u nemronosa— npupoasie noaumepsl. Haxoxxaenue B npupoze.
IIpumeHeHue.




64/1

nutanuu. [loHsTre o pepMeHTax v ropMoHax.

[TosmuMepsl — BEICOKOMOJIEKYJISIPHBIE COEAMHEHHS.
IHomustriten. [Homunponunes. [lonusuauinxnopun. [Ipumenenue

benku —6nonomumepsl. Coctas 6enkoB. Oyaknunbdenkos. Poixs 6enkoB B | 1

MIOJIUMEPOB.

65/2 | KourpoJbHasi pa6ora Ne5 mo teme: «OpraHudecKue coeInHeHHs 1

66/3 | Ananus pezyrbmamos KOHMpOIbHOU PAbOMb. 1
Xumus U 310poBbe. JlekapcTaa.

67/4 | torosast KOHTPOJIbHAS pabOTa M0 KYpCYy HEOPraHUYECKONH XUMHUH 9 1
KJacca.

68/5 | Ananu3 pe3yJabTaTOB HTOrOBOM KOHTPOJIBLHON PaboTHI.
[Tonsenenne uToroB paboTHI 32 Y4€OHBIH TO/I. 1

69-70 | Pe3epBHOE BpeMs 2

VI. YueboHo-MeTOoaMUYeCKOE 0OecnieueHHe Kypca XMMHH OCHOBHOI 00111e00pa30BaTeIbHOM IIKOJIbI

YyeOHukun

VY4ueOHO-MeTOANUECKUE
mocoous

Menuapecypcol

1. Jnst

yuenuka :I'.E.Pyosumuc ,®.I". Denvomanl Xumus:
9xJ1.: yueOHUK 115t 00111e00pa30BaTeIbHbIX
yupexaenuit -M.; [Ipocsemenne,2019r..
2.bubnuoTreka Hay4YHO- MONYJISIPHBIX U3IaHUN AJIs
HOJY4YEHHUs JONOTHUTENbHON HH(pOopMauU 1o
npeaMeTy (B KaOMHETE U B IIKOJIBHOMN
OouoIMoTeKe).

1.{na yanrens:I'.E.Pynzurnc Xumus:

9 KL yae0. 115t 001eoOpazoBar.
VYupexxneunt. XI'OC / I'. E. Pymsutuc, ©&. T.
®enpamad. — M.: [Ipoceemenue. 2019r.
2.XuMusa: 8 KII.. DJIEKTPOHHOE INPUIIOKEHHE K
yUEeOHUKY.

3.I'apa H. H. Xumus. PaGouune nporpammsl.
[TpenmeTHas nunus yuebuukos I'. E. Pynsutuca,

Mns yunrens:

T.A. bopoBckux. O6yueHue
XUMHH B § Ki1acce:
Mertoanueckoe mocooue. —
M.: OO0 «M3naTebCTBO
ACT», 2002.

JL.M. bpeiirep.
HecrannapTHbie ypokH.
Xumus 8-11 kiaccol.
Bonrorpan: Yuutens, 2002.
M.IO. I'opkoBeHKO.
[ToypouHbie pa3paboTKH 1O
XUMHH. 8 Kjacc. - M.
BAKO, 2005
0O.B. O.C. T'abpuensn, H.II.
Bocko06oitHuKOBa.
HacTonpHast KHUTA yauTeIs.

http://www.mom.gov.ruMunucTepcTBa 00pa3oBaHus U
HayKH.
http://www/fipi.rulTopran®UITHhttp://www.mon.gov.ru
MmuHuCTEpCTBO 00pa30BaHUs U HAYKH
http://www.fipi.ru [Topran ®UIU — DenepanbHbii
MHCTUTYT NeJarorndecKuX N3MepeHun
http://www.ege.edu.ru IToptan EI'D (uHpOpMAIIOHHO
noaepxku EI'D)

http://www.probaege.edu.rullopran Exunblii sx3amen
http://edu.ru/index.php denepanbHbIii TOpTaT
«Poccuiickoe oOpa3zoBaHue»
http://www.infomarker.ru/top8.htmIRUSTEST.RU -
(benepabHBIN IEHTP TECTUPOBAHUS.
http://www.pedsovet.org Beepoccuiickuit UaTepuer-
Ilencoser.
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@. I'. ®enpamana. 8—9 xmaccwl / H. H. IN'apa. —
M.: IIpocBemnienue.

Xumus. 8 kiacc. — M.:
Hpoda, 2003.

O.P. I'ypeBuu.
TemaTnyeckoe U NOypoyHOE
MJIAHUPOBAHUE 110 XUMUU: §
Kknacc. — M.: Dk3amen, 2006.
B.I'. lenucoBa. Macrep-
KJIACC YYUTENS XUMUU:
YPOKH C UCTIOJIb30BaHUEM
UKT, nexuuu, ceMUHAPBHI,
TpEHUHTH U T.1. 8-11
KJ1accbl. Metoauueckoe
I0COOME € AIEKTPOHHBIM
NPUIOKEHUEM. — M.:

Nz natenbcrBo «I'modycy,

2010.

P.I1. Cyposuesa, JI.C.
I'y3eit u np. TecTel o
xumuu. 8-9 kiacce. — M.:
Hpoda, 2001.

Harnsiaasie mocoOust:
1.ITeproauueckast Tabnuiia
HA.N.Menneneena.
2.2JIeKTPOXUMHUYECKHUH AL
HaIpSKEHUN METaJIOB.
3.Tabnuna pacTBOPUMOCTH
KHCJIOT,COJIE M OCHOBAHMH.
3. Tabnuus! mist 8 Kiacca.

4. Koiekius TOPHBIX MOPOJT

1 MUHEpPAJIOB.

5 HaGop peakTuBOoB 1
XUMHUYECKOH TTOCY/IBI.
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