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PaGouas mporpamma MOXeT OBITH HUCIOJB30BaHA NI OOydeHUs JeTed Mo aganTupoBaHHON mporpamme VII Buma, T.K. COOTBETCTBYET MO COJEPIKAHUIO
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MIPOrPaMMBI ABJIIFOTCS TOJIBKO IPEAMETHBIE.



I[nanupyembie pe3yabTaThl

W3yueHre XUMHH B OCHOBHOH INIKOJIE MAET BO3MOXKHOCTH JOCTHYB CIEAYIOHIMX DPE3YJIbTAaTOB B HANpPABICHHHM JUYHOCTHOIO PA3BUTHA: JIMYHOCTHBIE
pe3yabTaThl:

1) BocmHUTaHME POCCHHCKON TPaXKIAHCKOW HMICHTHYHOCTH: MATPHOTH3MA, JIIOOBH M yBakeHms K OTeuecTBy, YyBCTBa TOPIOCTH 3a CBOIO PoauHy, 3a
POCCHICKYI0O XUMHUYECKYIO HAYKY;

2) dopmupoBaHHE IIEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHsS HAyKH W OOIICCTBEHHOW MPAaKTHKH, a TaKKe
COLMANIEHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U JTyXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MHpa;

3) bopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BHTHIO M CaMOOOpa30BaHHMIO HA OCHOBE MOTHBAIMU K
00Oy4YeHHI0 W TIO3HAHHWIO, BBIOOPY MpOodIbHOTO 00pa3oBaHWS HA OCHOBE WH(GOPMAITMH O CYIIECTBYIOMUX MPO(PECCHIX W JUIHBIX MPOo(deCCHOHATHHBIX
NPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOSHHIO MHANBUAYAIBHONW 00pa30BaTEeIbHON TPAEKTOPUH C YIETOM YCTOMUUBBIX TO3HABATEILHBIX HHTEPECOB;

4) dbopMupoBaHHEe KOMMYHHUKATHBHOW KOMIIETCHIIMM B 00pa30BaTENIbHOM, OOIIETBEHHO MOJIC3HOM, y4eOHO-MCCIIEA0BATEIHCKONW, TBOPUYECKOH M JIPYTHX
BUJAX JIEATEIbHOCTH;

5) dopmupoBaHre TOHUMAHUS IIEHHOCTH 3I0POBOTO M 0€30MacHOro o0pas3a KM3HHU; YCBOCHHE MPAaBWJI WHAWBHIYAJIBHOTO M KOJJIEKTUBHOTO 0€3011acHOTO
MIOBEJICHHS B UPE3BBIYAMHBIX CUTYaLUIX, YTPOXKAIOIIUX KU3HH U 310POBBIO JIIOICH;

6) hopMupoBaHUE TIO3HABATEILHONW U HHPOPMAIIMOHHON KYJIBTYPhI, B TOM YHCJIC Pa3BUTHE HABBIKOB CAMOCTOSATEIIBHON pabOThI ¢ y4eOHBIMHU

0oCOOUSMH, KHUT'aMU, TOCTYITHBIMH HMHCTPYMEHTAMU U TEXHUYECKUMU CPeJICTBAMH HHPOPMAITMOHHBIX TEXHOJIOTHIA;

7) ¢opMupOBaHHE OCHOB HKOJOTMYECKOTO CO3HAHMS HA OCHOBE MPHU3HAHUS LIEHHOCTH JKU3HU BO BCEX €€ MPOSBJICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOTO,
Oepe’KHOT0 OTHOUICHHUS K OKPYKAIOIIEH cpee;

8) pazBuTHE TOTOBHOCTH K PEHICHUIO TBOPUYECKUX 33/a4; YMEHHS HaXOJUTh aJ€KBaTHBIE COCOOBI MOBEJACHUS M B3aMMOJIEHCTBUS C MAPTHEPAMU BO BpeMs
yueOHOI U BHEY4eOHOU e TeIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAIlMH M ONEPATUBHO MPUHUMATh OTBETCTBEHHbIE PEIICHUS B Pa3IMYHBIX
MPOAYKTUBHBIX BU/IAX NESATEIBHOCTH (YyueOHas, TOMCKOBO-HUCCIIEA0BATENbCKAs, KITyOHAs, TPOEKTHAs, KPYXKKOBAsI U JIp.).

MeTtanpeaMeTHBIMH Pe3yJ1bTaTAMHOCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHMUs SBISIFOTCS:

1) oBJazieHKEe HABBIKAMHU CAMOCTOSITEIIHOTO MIPUOOPETEHNUSI HOBBIX 3HAHUI, OpraHU3aluy yIeOHO! NeITeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;

2) yMEHHE TUITAHUPOBATh ITyTH AOCTHKCHUS 1€l HA OCHOBE CAMOCTOSTEIBHOIO aHAJIN3a YCJIOBHN U CPEACTB UX JOCTH)KCHHUS BBIICISATH aJbTCPHATHBHbIC
CIIOCOOBI JTOCTIDKEHUS 1IeNId M BBIOMpaTh Hawmbosiee 3(PGEKTUBHBIA CIIOCOO, OCYMIECTBISITh MO3HABATEIbHYIO pe(IeKkcHio B OTHONICHHH ACUCTBHHA IO
peIIeHHIO YUeOHBIX U ITO3HABATEIIbHBIX 3a/1a4;

3)yMeHue MOHUMaTh po0IeMy, CTaBUTh BOIIPOCHI, BBIABUIaTh TUIIOTE3Y, JaBaTh ONMPEIEICHUE TOHATHIM, KIacCU(UIMPOBATh, CTPYKTYPHPOBATH MaTepual,
MIPOBOJUTH SKCIIEPUMEHTBI, apTYMEHTUPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYINPOBATh BBHIBOABI U 3aKITIOUCHUS;

4) yMeHHEe COOTHOCHTh CBOHM JICUCTBUSI C IUTAHUPYEMBIMU PEe3yJIbTaTaAMH, OCYIIECTBIISITh KOHTPOJIb CBOCH JEATEIBHOCTH B POLIECCE TOCTHKEHHS Pe3yIbTara,
OTIpEIETISATh CIOCOOBI EHCTBUI B paMKax MPEAJIOKCHHBIX YCIOBHHA W TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBHUU C M3MEHSIOIICHCS
CUTyallue;

5)bopmupoBaHre U pa3BUTHE KOMIIETCHTHOCTH B 00JACTH HCIOJIB30BAHUS MHCTPYMEHTOB M TEXHHYCCKUX CPEJICTB WH(POPMAIMOHHBIX TEXHOJOTHIH
(KOMIIBIOTEPOB U MPOTPAMMHOI0 OOECTieueHus1) Kak WHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTHS KOMMYHHUKATHBHBIX M MO3HABATENBbHBIX YHUBEPCAIBHBIX
y4eOHBIX JIEUCTBUH;

6)yMeHune co3/1aBaTh, IPUMEHATH U MIPEOOPa30BBIBATh 3HAKH U CHMBOJIBI, MOJICJIH M CXEMBbI IS PEIICHHUs yIeOHbIX U MO3HABATEIbHBIX 3a/1a4;



7)yMeHue U3BIeKaTh HHPOPMAIIUIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAsl CPEICTBA MACCOBOW MH()OPMALIUK, KOMIAKT-IUCKH Y4eOHOTO Ha3HAYCHUS,
pecypcel MlHTEpHeTa), CBOOOJHO MOJb30BATHCSA CIPABOYHOW JUTEpaTypoil, B TOM YHCII€ M Ha 3JIEKTPOHHBIX HOCHUTENSIX, COOJI0AAaTh HOPMBI
nH($OpPMallMOHHON U30MPATETBbHOCTH, 3THUKH;

8)yMeHHEe Ha TNpPAaKTUKE TOJIb30BATHCS OCHOBHBIMH JIOTHYECKHMHU TPHEMaMH, METOJAaMH HAOJIONEHHS, MOICITHPOBAaHUSA, OOBSICHEHHUS, PEIICHHS
po0JieM, TPOrHO3UPOBAHUS U AP.;

9)yMeHHe OpraHM30BBIBATH CBOIO JKM3Hb B COOTBETCTBUH C IPEICTABICHUSAMH O 3I0POBOM 00pase >KH3HHM, MpaBax U OOS3aHHOCTAX Tpa)kIaHHHA,
LEHHOCTAX OBITHS, KYIbTYPhI U COLUAIIBHOTO B3aUMOJIEICTBYS;

10)ymeH#Me BBITIONHATH MTO3HABATEIbHBIC U MPAKTUUECKUE 3aJaHUS, B TOM YHCJIEC IPOCKTHHIC,

11)ymeHHe caMOCTOSITEIBHO M apryMEHTUPOBAHHO OIICHMBAaTh CBOM JICWCTBUS W JCHCTBUS OJHOKJIACCHHKOB, COJIEPXKATEIHHO OOOCHOBBIBAsS
NPaBUIBHOCTh WM OIIMOOYHOCTh pe3yibTaTa M Crocoda JEHUCTBUS, aJleKBaTHO OLEHMBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKkTHYECKOTO HJIIH
IIPEJI0IaraeMoro pacxo/ia pecypcoB Ha pelIeHHE 3ajaul, a TAK)Ke CBOU BO3MOXHOCTH B JIOCTH)KEHUH LIEJIH ONIPEIETICHHON CII0KHOCTH;

12)ymenue paboTaths B rpymie — 3pQEKTUBHO COTPYAHUYATh U B3aWMOJICHCTBOBATh HA OCHOBE KOOPIWHALMK Pa3JIMYHBIX MO3HMLUHA MPHU BBIPAOOTKE
00I1Iero peleHusi B COBMECTHOM AEATeNbHOCTH; CIIyIIaTh NapTHepa, GOPMYIUPOBATh U apIyMEHTHUPOBATh CBOE€ MHEHHE, KOPPEKTHO OTCTaUBATh CBOIO
MO3HIIMIO U KOOPAMHUPOBATH €€ C MO3UIUHU apTHEPOB, B TOM YHCJIE B CUTYallUU CTOJIKHOBEHUS MHTEPECOB; MIPOAYKTUBHO pa3pemaTh KOH(MIUKTHI HA
OCHOBE y4€Ta HHTEPECOB U MO3ULHH BCEX €ro Y4aCTHUKOB, IOUCKA U OLIEHKH aJbTEPHATUBHBIX CIIOCOOOB pa3perieHus: KOH(IMKTOB.

IIpeaMeTHBIMU pe3ylibTaTaMU O0YYSHHS XMMUU B OCHOBHOM IIKOJIE SIBIISIOTCS:

1)popmupoBanye NepBOHAYAIBHBIX CHCTEMATH3HMPOBAHHBIX IIPEICTABICHUI O BEINECTBAX, WX MPEBPALICHUSIX M NPAKTUYSCKOM HPUMEHCHUH;
OBJIQJICHUE MOHATUIHBIM aNlapaToM U CUMBOJINYECKUM SI3bIKOM XUMUU;

2)oco3HaHUE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHYECKOHW HayKd KakK OO0JAacTH COBPEMEHHOI'O €CTECTBO3HAHHs, XUMHYCCKHX IPEBpAIlCHHUI
OpPraHMYECKUX U HEOPTaHWYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUI KUBOW M HEKUBOU MPUPOJBL; YIi1yOJeHUE NPEACTaBICHUN O MaTepHaIbHOM
€IMHCTBE MUDA;

3)oBiajicHHe OCHOBaMHM XHMHYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OLICHMBATH YKU3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C
XMMHEH, HaBbIKaMU 0€30IacHOro OOpalleHUsl C BELIECTBAMH, MCIOJIb3YEeMbIMH B IOBCEAHEBHOM KM3HM; YMEHHUEM aHAJIM3UPOBaTh U IUIAHUPOBATH
9KOJIOTMUYECKH OE€30MaCHOE MOBEJCHHE B LIETSAX COEPEKEHUS 3J0POBbsl U OKPYXKAIOIIEH Cpeibl;

4)popMHEpOBaHHE YMEHHH YCTaHABJIHMBATH CBSI3M MEXAY peajbHO HAOJIOAaeMbIMH XMMHYECKHMH SBJICHHSIMH M HPOLECCAMH, MPOHCXOIIIINMHU B
MUKpPOMHpE, OOBACHITh NPUYMHBI MHOIO0Opa3us BELIECTB, 3aBUCUMOCTbh UX CBOICTB OT COCTaBa M CTPOEHHUS, a TaKKE 3aBUCUMOCTb NPUMEHEHUS
BELIECTB OT UX CBOICTB;

5)nproOpeTeHust ONbITa UCIOJIb30BaHMS PA3IMYHBIX METOJIOB M3YUCHHS BEUICCTB; HAOIIOICHHS 32 X MPEBPAIICHUSIMHU MIPU MPOBEICHUN HECIIOKHBIX
XMMHUYECKHUX 3KCIIEPUMEHTOB C HCIIOJIb30BAaHUEM JIAOOPATOPHOTO 000PYA0BaHUS U IPUOOPOB;

6)yMeHne OKa3bIBaTh MEPBYIO OMOIIb PU OTPABJICHHUSX, 0’KOTaX U JAPYTUX TPAaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYy/I0BaHHEM;
7)oBnajieHHe mpueMaMu padoThl ¢ HHPOpPMAIelh XMMUUECKOTO COJICpPIKaHus, IPEACTaBICHHON B pa3HOil opme (B BHIE TekcTa, Gpopmy, TpaduKoB,
TaOJUYHBIX TaHHBIX, cXeM, (hoTorpaduii u ap.)



8)coznanue oCHOBBI 715l POPMUPOBAHUSI MHTEPECa K PACHIMPEHHUIO U YIITyOJIICHHIO XMMUYECKUX 3HAHUN M BHIOOpPAa XMMHUH KaK MPOQUILHOTO MpeaMeTa
IIpH [IepeXo/ie Ha CTYIEHb CPeHETO (TIOTHOT0) 001Iero o0pa3oBaHus, a B JaIbHEHIIIEM U B KauecTBe cepbl CBOCH MpodecCHOHANBHOMN IeITeTbHOCTH;
9)bopmupoBaHHe MPEACTABACHUNA O 3HAYCHHM XHUMHYCCKOW HAyKW B PCIICHHM COBPEMEHHBIX OSKOJOTHYECKMX TMpo0ieM, B TOM 4YHCIC B
MPEIOTBPAIICHUN TEXHOTEHHBIX M SKOJIOTHYECKUX KAaTacTpod.

IIpeameTHbIe pe3y/bTaThI:

no teMe «MHOrooopasue XuMHYECKHX PeaKIuii»:

OOBSACHATH CyTh XUMUYECKUX MPOIIECCOB;

HA3bIBATh MPU3HAKU U YCIOBUS NMPOTEKAHUSI XUMHUECKUX PEAKITHI;

YCTaHABIIMBATh IPUHAJIC)KHOCTh XUMUIECKOW PEAKIUU K OMPEICTICHHOMY THITY 110 OJTHOMY U3 KJIaCCH(DUKAITMOHHBIX MPU3HAKOB: 1)Mo unciy
U COCTaBY MCXOJIHBIX BEIIECTB M MPOJIYKTOB PEaKIHMH (peaKIHu COCTUHEHUS, PAa3NI0KEeHUs, 3aMeIIeHns U 00MeHa); 2)M0 BBIACICHUIO WU
MOTJIOMICHHUIO TETUIOTHI (PEAKIMK YK30TEPMUUECKHE U DHIOTEPMUYECKUE); 3)[T0 M3MEHEHHUIO CTENEHEH OKHUCICHUS XUMHUYECKUX AJIIEMEHTOB
(OKHCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIUN); 4)10 00paTUMOCTH MpoIriecca (peakiuu 00paTUMbIe U HEOOPAaTUMBIE);

Ha3bIBaTh (PAKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMUYECKUX PEaKLIU;

Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CMEIIEHNE XUMUIECKOTO PAaBHOBECHS,

COCTaBJIATh YPABHEHMsI DJICKTPOJIMTHYECKON NUCCOLMALUN KHUCIIOT, IEJI0YEH, COJICH; ITOIHbIC U COKPAIlCHHBIC HOHHBIC YPABHECHHUs PEaKIUU
oOMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIHIA;

MIPOTHO3UPOBATH TMPOJIYKTHl XUMHYECKUX PEAKIUN 1Mo (opMyaaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMPEIEISATh MCXOJHBIC BEIIECTBA IO
¢dopmynaM/Ha3BaHUSAM MPOJYKTOB PEAKIUH;

COCTaBIISATh YPAaBHEHUS PEaKIUi, COOTBETCTBYIOIIUX MMOCIEI0BATEIBHOCTH («IIETIOYKE») MPEBPAIlleHN HEOPraHMUYECKHX BEIIECTB PAa3IUYHBIX
KJIACCOB;

BBISIBJISITH B MPOIIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUETEILCTBYIOIINE O MPOTEKAHUU XUMUYECKON peaKInu;

TOTOBUTH PACTBOPHI C ONPEAECIEHHON MAacCCOBOM 10J1€l PaCTBOPEHHOI'O BEILIECTBA;

ONPENIENATh XapaKTEP CPeAbl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKH UHJIUKATOPOB;

IIPOBOJUTH KAUECTBEHHBIEC PEAKIIMH, TOATBEPKIAIOIINE HATUYUE B BOAHBIX PACTBOPAX BELIECTB OT/EIbHBIX KATUOHOB U AHUOHOB.

IIpeameTHblie pe3yabTaThl 0 TeMe«MHOroo0pasue BelecTB:
-ONpeeNsITh MPUHAIJICKHOCTh HEOPraHMUECKUX BEUIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYMI: METAJIbl U HEMETAIJIbl, OKCUIbI, OCHOBAHUS,
KHCJIOTBI, COJIH;

- COCTaBJIATH (bOpMynLI BCIICCTB I10 UX HAa3BAHHAM,

- onpeaciiaTh BAJICHTHOCTL U CTCIICHL OKUCJICHUA 3JICMCHTOB B BCIICCTBAX

COCTaBIATH (POPMYJIBI HEOPTaHUYECKUX COEAMHEHHUN IO BaJCHTHOCTSM M CTEMEHSM OKUCJICHHS JJIEMEHTOB, a TakKe 3apslaM HOHOB,
yYKa3aHHBIM B Ta0JIMIle PAaCTBOPUMOCTHU KUCJIOT, OCHOBaHHI U COJIeH;



® OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHsS] (PU3MUECKHX U XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METAJUIOB M HEMETAJJIOB) M MX BBICIIUX

OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOT'O U TPETHErO IIEPUOIOB;

Ha3bIBaTh O0ILME XUMHUECKUE CBOMCTBA, XapaKTEePHbIE JUI IPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEpHBIX;

Ha3bIBaTh OOIIME XUMUUECKNE CBOMCTBA, XapaKTEpHBbIE JIUIs KAJKAOT0 U3 KJIACCOB HEOPraHUYECKUX BELIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

IIPUBOJNTH IPUMEPHI PEaKIUH, MOATBEPKAAIOIINX XUMHUUECKUE CBOMCTBA HEOPraHNIECKHUX BEHIECTB: OKCUI0B, KUCIIOT, OCHOBAaHUM U COJIEH;

ONPEEIATh BEIECTBO-OKUCIIUTEID U BEIIECTBO-BOCCTAHOBUTENb B OKHACIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

COCTaBJIATh HJIEKTPOHHBIHN OanaHC (111 U3YYEHHBIX peakiuii) o NpeJIOKEHHBIM CXeMaM PeaKIuii;

IPOBOJUTH J1a00PATOPHBIE OMBITHI, TOITBEPKAAIONINE XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHX BEILECTB;

IPOBOJUTH Ja00OPAaTOPHBIE OMBITHI IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOJOPOa, KUCIOPOa, YIVIEKUCIOro ra3a, aMMHaKa;

COCTaBJIATh YPABHEHMsI COOTBETCTBYIOIUX PEAKLIUN.

JeBATHKJIACCHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

COCTABIIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

IIPUBOJUTH PUMEPBI PEAKIIMN, IOATBEPKAAI0OIUX CYIECTBOBAHUE B3aUMOCBSI3H MEXy OCHOBHBIMU KJIACCAMH HEOPraHUYECKHUX BEIIECTB;

IPOrHO3UPOBATh PE3YJIbTAaThl BO3IEHCTBUS PA3IMYHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUECKON PEAKIIH;

IPOTHO3UPOBATH PE3YNbTAThl BO3ACHCTBHS Pa3IMYHbIX (PAKTOPOB HA CMELICHUE XUMHUUECKOTO PaBHOBECHSI.

IIPOTHO3UPOBATh XMMUYECKUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHMS,;

IPOTHO3UPOBATh CIIOCOOHOCTH BEILIECTBA IMPOSBIATH OKUCIUTENIbHBIE WIM BOCCTAHOBUTEIbHBIE CBOWMCTBA C YYETOM CTENEHEH OKMCIECHHs

3JIEMEHTOB, BXOJSIIUX B €70 COCTAB;

® BBIIBIISITH CYIIECTBOBAHUE M€HETUYECKON B3aMMOCBA3HM MEX]y BEIIECTBAMH B PSy: MPOCTOE BEIIECTBO — OKCHJ - KUCIIOTA/ THAPOKCUI —
COJIb;

® XapaKTepu30BaTh 0COOBIE CBOMCTBA KOHLEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

® [IPUBOJUTH NPUMEPHI YPABHEHUHN peaklnid, JeKalMX B OCHOBE MPOMBIIUIEHHBIX CIIOCOOOB MOJyYEHUSI aMMHaKa, CEPHOM KHUCIIOTHI, YyI'yHa U
CTaJIu;
OTIMCHIBATh (PU3MUECKUE U XMMUYECKHE MPOIIECCHI, SIBIISIOMINECS YaCThIO KPYTrOBOPOTAa BEIIECTB B MPUPOJIE;

® OpraHu30BbIBATH, IPOBOJUTH YUYCHUUECKUE IIPOEKTHI [10 UCCIIENOBAHUIO CBOMCTB BEIECTB, UMEIOIIMUX BaKHOE IIPAKTUYECKOE 3HAYCHUE.

Copepxanue Kypca xumun 9 kiacca.



Pa3nenl. MHoroo6pa3ue xuMmuueckux peakuuii(15 4).

KHaCCI/IQ)I/IKaHI/IH XUMHYCCKHUX peaKHHﬁ: PCaKMu COCNUHEHMA, PA3JIOKEHUN, 3aMEIIICHNA, 06M6Ha.OKI/ICJ'II/ITGJ'ILHO-BOCCTaHOBI/ITeJ'ILHI:IC peaKknuuu. OKI/ICJ'II/ITeJ'IL,
BOCCTaHOBHUTEIIb, MPOLECCHl OKHUCICHHsS U BoccraHoBieHns. COCTaBICHUE YPaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN C MOMOLIBI MeToja
3JIEKTPOHHOI0 OanaHca.

Temnosbie 3PHEKTH XUMHUUECKUX peakinii. IKZI0TEPMHUUECKUEH YHIOTEPMUICCKUEpeakinn. TepMoxumMuueckne ypaBHenusi. PacuéThl Mo TepMOXUMUYECKUM
YPaBHEHUSIM.

CkopocTh XUMHUYECKHX peakuuid. DakTopbl, BIMSIONIME HAa CKOPOCTh XMMHMYECKOM peakuuu. [lepBoHadalibHble NpPEICTaBICHUS O KaTallu3e.
Oo6patumeie peakuuu. [ToHsITHE O XMMUYECKOM PaBHOBECHUH.

XUMUYECKHE PEaKUUu B BOJHBIX PAacCTBOpPax. DJIEKTPOIUTHl U HEINEKTpoiuThl. Monbl. Katnonsl u aHmoHbl. [udpamunas meopus pacmeopos.
DNEeKTpOIUTHYECKAs] JUCCOIMALUS KUCIOT, OCHOBAaHUN M coneid. Crnabble W CHIbHBIE 3MEKTPOJUThl. CTeneHb AMCCOLMAIMH. Peakiuu MOHHOTO
oOMeHa. YCJIOBUSl T€UEHMs peaKlMii MIOHHOrO0 oOMeHa J0 KOHIA. XMMHUYECKHEe CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX COEIMHEHUN B CBETE
IPEJCTAaBICHUNA 00 3IEKTPOTUTHYECKON AUCCOLUAIIMH U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusix./lonamue o euopoause coieil.

Pa3nen 2. Muorooopasue Bemects (434).
Hemerammuibl. I'anorensl. Ilonoxenue B Ileproanueckodl cUCTEME XMMHUYECKMX DJIEMEHTOB, CTPOEHHE HMX aTOMOB. HaxoxkneHue B mpupoze.
Puznyeckrue U XMMHUYECKHE CBOWCTBA TrajoreHoB. CpaBHUTEIbHAs XapaKTEpUCTUKAa rajoreHoB. [lonydeHue M NpuUMEHEHHE TaJIOreHoB. XJIOp.
dusnueckue U XUMHYECKHE cBoicTBa xiyopa. [Ipumenenue xiopa. XnopoBopopod.dusmueckue cpoiictBa.llonyuenne. ComnsiHas KHUCIOTa U €€
conu.KadyecTBeHHas peakiusi Ha XJIOpUA-UOH. Pacnio3HaBaHue XJI0puaI0B, OPOMHIIOB, HOAUIOB.
Kucnopon u cepa.llonoxenue B neproauyecKoil cCUCTEME XMMHUUECKUX JIEMEHTOB, CTpOeHHe uX aToMoB. Cepa. Ayorponusi cepbpl. Pu3nyeckue u
xumuyeckue cBoiictBa. Haxoxnenue B npupoge. [Ipumenenune cepsl. CepoBogopon. CepoBoaopoaHas KUCIOTa U ee conn. KauecTBeHHas peakuus Ha
cynbhun-uonsl. Oxcun cepbl (IV).dusnueckue n xumuueckue cpoiicta.llpumenenne. CepHucras kuciora u ee conu.KauecTBeHHass peakuus Ha
cynbut-uonbl. Oxcua cepsl (VI). CepHas kucinora. XuMUYeCKUe CBONCTBA pa30aBICHHOW W KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTHI. KauecTBeHHas
peakiyst Ha Cynb(haT-HOHBl. XUMHUYECKHE DPEAKIIWH, JIeKAIIUe B OCHOBE IMOJNYYECHHS CEpHOW KHCIOTHI B NPOMBIIICHHOCTU. I[puMeHeHne cepHoii
KHCJIOTHI.
Aot u docdop.llonoxkeHue B NEpHOANIESCKON CHCTEME XUMUIECKUX IJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (pH3MYecKre U XUMUYECKHE CBOICTBA,
nosyyeHue u npumeHeHue. Kpyropopor a3ora B npupozae. AMmuak. Pu3ndyeckue 1 XMuMUYECKHE CBOMCTBAa aMMHUaKa, OJlydeHHe U npuMeHeHue. Conn
aMMOHHUS. A30THasl KUCJIOTa U ee cBOoMcTBa. OKHUCIUTENbHbBIE CBOMCTBA a30THOM KHUCIOTHI.IlonyueHre a30THON KUCIIOTHI B 1a00paTopun. XuMU4ECKHEe
peakuuy, JIeKale B OCHOBE IOJIyUYEHHUs a30THOM KHCIIOTHI B IPOMBINUIEHHOCTH.I[puMenenne azoTHoN KUCIOTHl. CoNM a30THOM KUCIOTBI M MX
MpuUMeHEeHue. A30THBIE YI00pEHus.

®ocdop. Amnorponus Gochopa. Puszndeckue u xumuieckue croictra gpocopa. Oxeua Gocdopa (V). docdopnas kucnota u ee conu. PochopHbie
y100peHus.

VYraepony u kpemuuil.llonokeHne B NEpUOAMYECKOW CHCTEME XHMHUYECKHMX DJJIEMEHTOB, CTPOEHHME HX aTOMOB. YIUIEpoXd. AJUIOTpOnus

yriaepona.du3nveckue W XUMHYECKHE CBOWMCTBA yriepoga. AncopOumsi. YTapHbIM Ta3, CBOWCTBA M (DU3MOJIOTHYECKOE ACHCTBHE Ha OpPTaHU3M.
VYraekucnelid ra3. YroiapHas KucioTa U ee coiu. KauecTBeHHas peakuus Ha KapOoHaT-moHBL. KpyroBopot yriepona B mpupone. Opranudeckue



COECIMHEHUS YIIIepoaa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnota u ee conu. Crekio. LleMeHT.
Mertannbl. [lonoxkeHne MeTamoB B MEPUOAMYECKONW CHCTEME XMMHMUYECKHUX 3JIEMEHTOB,CTPOCHUE MX aToMOB. Mertaminyeckas cBsizb. PuU3ndeckue
CBOMCTBAa METAJUIOB. PsJl aKTUBHOCTH METAUIOB (DJIEKTPOXUMHYECKHU Pl HANPSDKEHHH METaIoB). XHMHYeCKHecBoiicTBa MeTayuioB.OO0Imue
crocoObl oMy4eHHs MeTauioB. CIuiaBbIMETaIOB.
[Ilenounsle MeTanbl. [lonoxeHne METOYHBIX METAJIIIOB B IEPUOANUYECKON CUCTEME, CTPOEHHE UX aTOMOB. Haxoxxaenue B npupone. duznueckue u
XUMHUYECKHE CBOMCTBAIETIOYHBIX METAJUIOB. [IprMeHeHne meI0uHbIX METAJUIOB U UX COEIMHEHUH.
[Ilenouno3emenbHble MeTaybl. [lojl0)KeHHME IEI0YHO3EMENBHBIX METAUIOB B IEPUOJMYECKOM CHCTEME, CTPOEHHME HMX aToMOB. HaxoxneHue B
npupoje. Marauii u kanbiuil. VIx Bakuelmume coequHeHus. JKeCTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.
Anromunuii. Ilonoxenue altoMUHMS B IEPUOIUYECKON cucTeMe, CTpoeHue ero aroma. Haxoxnenue B npupoze. duznueckre U XMMUYECKHE CBOMCTBA
amoMunus. [Ipumenenue anroMuHus. AMQOTEpHOCTh OKCUAA U THAPOKCH]IA ATTFOMUHHUS.

Kenezo. [lonoxxeHne xene3a B NEPUOAUUECKON CHCTEME, CTpoeHHE ero aroma. Haxoxaenue B nmpupone. Pusndeckue U XUMUYECKUE CBOWCTBA
xene3a. Baxuelimme coefuHEHUS Kee3a: OKCUABL, THAPOKCcH bl U comu xxenesa (1) u sxenesa (111). KauecTBeHHbIe peakiiuyu Ha HOHBI Fe?" u Fe**.
Pasnen 3. KpaTrkuii 0030p BaskHeHIIMX OPraHu4ecKux BemecTts (94).

ITpeamer oprannueckoil xumuu. Heopranuuecknue n opraHMyecKue COeAMHEHMs. YTIIepoa — OCHOBA XHU3HHU Ha 3emiie. OCOOEHHOCTH CTPOSHMS aToMa
YIJIEpOJia B OPIraHUYECKUX COCUHECHUSAX.

VYraesogopozsl. IIpenenbHble (HachlIEHHbIE) YTIEBOAOPOAbl. MeTaH, 3TaH, IponaH — MNPOCTeHIINe NpeICTaBUTENH MPEENbHbIX YIIIEBOIOPOIOB.
CtpykTypHble (HOpMYIBl YIIIEBOJOPOIOB. ['OMONOTHYeCKHd psA MpPEAeNbHBIX YIriieBoaopoaoB. ['omonorn. dusnveckne U XUMHUYECKUE CBOWMCTBA
IIPEIEIbHBIX YIIIEBOAOPOAOB. Peakiuu ropenus u 3amemenus. Haxoxxaenue B Ipupoze NpeAeibHbIX yriIeBoAopoaoB. [I[pumenenue Mmerana.
HenpenenbHble (HEHACHILIEHHBIE) YIJIEBOAOPOJbl. ODTUJICHOBBIM psii HENPEIENIbHBIX YIJIEBOAOPOIOB. Otuned. ®usnueckue U XUMHUYECKHE
cBolicTBadTUiIEeHA. Peakums npucoequnenus. KauecTBenHsle peakuu Ha dTwiIeH. Peakunsa nonmmMepusanuu. [lonustunen. [Ipumenenne sTuiieHa.

AUETHIICHOBBIN Psii HETIPEAEIbHBIX YIIIEBOA0pO10B. AneTmieH. CBolicTBa arjeTuiieHa. [I[pumeHeHue aleTuieHa.

[TpousBoaHble yrieBonoponoB. KpaTkuili 0030p opraHMYeCKMX COEAMHEHUI: OJTHOATOMHBIE CHHUPTHI (METAaHOJ U 3TAHOJ), MHOIOATOMHBIE CIMPTHI
(3TUJICHTIIMKOIIb, TIUIEPHUH), KapOOHOBBIE KHCIOTHI (MypaBbHHAS, YKCYCHAas), CJIOXHBIE d(PHUPHI, KUPBI, YIICBOJBI(TJIFOKO3a, caxapo3a, Kpaxma,
LEJIT0JI032), aMMHOKHUCIIOTHI, 6enku.Poib GenKkoB B opraHusMe.

[lonaTte O BBICOKOMOJEKYJSAPHBIX BemiecTBax. CTpykTypa MOJIMMEpPOB: MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH.

[TonuaTHieH, MOMUNPONWIIEH, TOTUBUHWIXJIOPH.

IIpakTH4eckas 4acTh.

Paznenl. . MHoOrooopasue Xumudeckux peakuuii. (15 u).

Tema 1.1. Xumudeckne peakuuu (64).

IIpakTyeckas padora Ne 1. 3ydyeHue BIMsSHUSA yCIOBUI IPOBENECHNS XUMUYECKON PEAKIIUHN HA €€ CKOPOCTb.

Jemoncrpanuu.lIpumeps JK30- u SHJIOTEPMHUYECKUX peakuuii. B3anmonerncrBrueniuHkac COJISTHOWMH YKCYCHOH
KucioTaMu.B3anMoieficTBHEerpaHy IMpOBAaHHOTO  IIMHKA M IIMHKOBOHM MBUIM € COJsTHOMKucIOTOM.B3aumoneiicteue oxcuna meau (ll) ¢ cepnoit



KHMCJIOTOM pa3HOM KOHIICHTPALMM IPU pPa3HBIX TeMIeparypax. l'opeHue yrias B KOHLEHTPUPOBAHHOM a30THOW kucinore. ['opeHue cepsl B
pacIyIaBJIEHHOM cenuTpe.

Pacuérnble3zagayu.BerancneHus o TepMOXUMUYECKUM YPABHEHUSAM PEAKIIHiL.

Tema 2. JaekTposuTnyeckas guccounanus (9 yacon).

pakTnyeckas padora Ne2 «PemieHne 3IKCIEPUMEHTANBHBIX334a4uni0 Teme «CBOWCTBA KHCIIOT, OCHOBAaHHM, COJEH KaK O3JCKTPOIUTOBY.
JlaGopaTopHbiii onbIT Nel «Peakiun oOMeHa MEXAy pacTBOPaMU 3JIEKTPOIUTOBY.

JemoHcTpanuu.VcnbiTanne pacTBOPOBBEIIECTBHA AIEKTPUUECKYIOTIPOBOIUMOCTD. J[BUKEHNEHOHOBB 3JIEKTPUUECKOMITOJIE.

Tema 2.1. Hemetasabl (434).

Tema 2.1.1. I'asorens! (54).

IIpakTnyeckas padora Ne3«llomyueHune CONsHON KUCIOTHI M M3ydeHHUE ee cBOMCTBY». JlaGopaTopHbiii onbIT Ne2 «BriTecHeHHE rajioreHamu JIpyr
Jpyra U3 pacCTBOPOB UX COECIMHEHHI».

JemoncTpauuu.@usnueckue CBOMCTBA rajoreHoB. [lonydeHnne XJ1opoBogopoia U paCTBOPEHHE €TI0 B BOJE.

Tema 2.1.2. Kucsaopona u cepa (8 uacon).

IIpakTnyeckas padora Ne 4 «Pemenue sKcriepuMEHTaIbHBIX 337a4d 1o TeMe «Kucmopoa u cepa»». Jlaboparopuslii onbIT Ne3 «O3HaKOMIICHHUE C
oOpa3uamMu cepbl U ee NpupoAHbIxcoeaneHuin». Jlaboparopusiii onbIT Ned «KauecTBeHHBIE peakiu Ha cyab(ui-, cynbPur- u cynbhaT-MOHbI B
pacTBope».

JeMoHcTpanuu. AjuioTponssie Moaudukanuu cepsl. O6pasibl NPUPOIHBIX CYIb()HUIOB U CYIb(ATOB.

PacuérHble3agaun.BeIUNCICHHETIO XMMHYECKUM YpPAaBHEHUSMMACCH, OO0BEMAaW KOJIMYECTBA BEMIECTBA OJHOTO U3 MPOJYKTOBPEAKIIMHIIO
MacCCEUCXOAHOrOBELIECTBA,00bEMY HITH U KOJIMYECTBY BELIECTBA, COACPKAIIECTOONPEICICHHYIO 1010 PUMeceH.

Tema 2.1.3. A3zot u docdop (9 1yacoB).

IIpakTuyeckasi padora Ne 5. [lomyyenne aMMmuaka W WU3y4YeHHE ero cBOHCTB.JIabopaTopHblii onbIT Ne5 «B3aumopeiicTBue coyieii aMMOHHS CO
LIEI0YaMm».

Jemoncrpanuun.llonydyenre aMMuaka u ero pactBoperue B Boje. O0pasiibl NpUPOTHBIX HUTPATOB U GocdaToB.

Tema 2.1.4. Yruepoa u kpemunii (8 ).

IMpakTuueckasipadora Ne 6. «[lonyuenneokcunayriepona(IV) n nsydenueero cpoiict. Pacno3naBanrne kapOOHATOBY.

JlaGopaTopHbiii onbIT Ne6 «KadecTBeHHAs! peakIyst Ha YTICKUCIBINA Ta3y. JladopaTopHblii onbIT Ne7 «KauecTBeHHas: peakius Ha KapOOHAT-HOH.
JemoncTpannu.MoJennn KpUCTaIIMUeCKUX PelIeToK anmasza 1 rpaputa. O0pasisl IPUPOIHBIX KApOOHATOB M CUIIMKATOB.
Pacuérnblezagaun.BeluncieHneno XUMUYECKUM YpaBHEHHUSMMACCHI, OOBEMaWiIM KOJIMYECTBA BEIIECTBA OJHOTO W3 MPOIYKTOBPEAKLIUHUIIO
MacCEeHUCXOAHOTOBEIECTBA,00bEMY M M KOJIMYECTBY BEILIECTBA, COJACPKAIETOOPEICIICHHYIO J10JII0 TpUMecei.

Tema 2.2. Metanisbl. (12 yacoB).

IIpakTnueckas padora Ne 7 «PemeHnesKkcnepuMeHTaIbHBIX3a4a4un0 TeMe«MeTaulbll uX coequHeHus»».JlabopaTopusblii onbIiT Ne8 «l3yuenue
00pa31oB MeTauioBy. JladopaTopusblii onbIT Ne9 «B3anmoelicTBe MeTaIoB ¢ pacTBopamu colieii».JlabopaTopHbiid onbIT NelO «O3HakoMIIeHUE



CO CBOHCTBAMH W TMIpeBpalleHUE KapOOHATOB W THUApokapOoHaToB». JlaGopaTopusblii onmbiT Nell «[lonydyeHne THAPOKCHAA ATIOMUHHUS |
B3aMMO/ICHCTBHUE €T0 ¢ KUCIOTaMU U mierodamuy. Jlaboparopublii onbIT Nel2«KadecTBeHHbIE peaKIIMM HA HOHBI Fe”* u Fe**.
JdemoncTpanun.O0pa3ibl BaXHEHIINX COCIWHEHWA HATPHS, Kallds, TPUPOAHBIX COCAWHEHWW MAarHusl, KaJbIHs, ATIOMUHHS, PYI IKejesa.
B3auMozeiicTBrue 1IENOYHBIX, IIETOYHO-3EMEIbHBIXMETAUIOBU AIFOMUHUS ¢ BOJOM. CKUTaHUE jKelle3a B KUCIOPOAE U XJIOpE.
PacuérHble3agayu.BeiuncieHneno XWUMHYECKUM ypPaBHEHHSMMACCHl, OOBEMaWIM KOJIMYECTBA BEIIECTBA OJHOTO W3 MPOAYKTOBPEAKITUHUIIO
MaCCEUCXOAHOTOBEIIECTBA,00bEMY HITH U KOJIMYECTBY BEIUIECTBA, COACPKAIICTOONPEICIICHHYIO I0JII0 TPUMECceH.

Pa3nen 3. Kparkuii 0630p BaxkHel X opraHuvdeckux Beuects (9 u).

JeMoHcTpanuu.MoaenMMoIeKyIOpraHn4ecKuXCcoeIMHeHU. ['opeHne yrieBoopoioB U OOHapy:KeHHEe MPOAYKTOB uX ropenus.llomydennesTuneHa.
KauecTBenHble peakuuu Ha 3TwieH. PacTBopeHune 3TWIOBOro cnuprta B Boje. PactBopenue rimiepuHa B Boje. [lonydeHue um CBOWCTBA YKCYCHOM
KHUCIIOTHL. McciaenoBanue CBOMCTB KUPOB: PacTBOPUMOCTb B BOJIE U OPraHUYECKUX pacTBopuTensx. KauecTBeHHas peakius Ha INIIOKO3Y M Kpaxmail.
OO6pa3iibl U3eIMi U3 MOJIMATUIICHA U TIOJTUITPOITHAJICHA.

KonTpoJbHbie padoThl.

Kontpoubnas padoraNel mo temam «Kitaccudpukaiyst XUMHUYECKHX peakluily, « IIEKTPOTUTHYECKAs TUCCOLIUALINS.

KonTpoabHnas padora Ne2 «Hemetamibn.

KonTpoabnas padora Ne3«MeTtamibi».

N3menenus B padoyeil mporpamme.

[lo cpaBHeHHMiO C aBTOpCKOW mporpamMmoil mo xumuu 9 kmacca H.H. I'apa wu3MeHeHBl (QOpPMYIMPOBKM TEeM B KaJleHAapHO-TEMaTHUYECKOM
IUIAHUPOBAHMM, YTO HE MEHSET CTPYKTYPBI U COIAEPKAaHUSA IIPOIPAMMBI, a TOJBKO COKPAIAET HA3BAHUE TEMBI YPOKA. YPOKH II0 U3YYEHHUIO OKCUIOB
O00BEIMHEHBI B OJMH, T.K. CIEAYIOIIUI YpOK IOCBSIIEH YrOJBbHOH KHCIOTE M €€ COJISIM, KPYrOBOPOTY yIjiepoja B MPHUPOJE, YTO sBIsETCS Ooiee
yI0OHBIM 0 00BeMY AJIs U3ydeHus Matepuana. B paznene «Kpatkuii 0630p BakHEHIINX OpraHNYeCKUX BEIECTB» U3MEHEHO Ha3BaHUE U CO/IEp)KaHUe
YPOKOB, YTO HE OTpa)kaeTcsi Ha YCBOCHMH Y4YeOHOTO MarepHaja ydYallUMHUCS, Yachl MEPEHECeHbl Ha 0000IIeHHe W3YYEeHHOr0 MaTepualsia, uYTo
CHUCTEMATHU3UPYET MOJyYEHHBIE U3 Kypca XUMUU 3HAHUS.



Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIaHUPOBAaHUE

Ne Hara | latano | HaumeHoBaHue pa3/ienoB U TeM KonuvectBo yacos
o bakTy
TUTaHy
Bcero | Teoputu | Jlaboparop | Kontpo
YeCcKHe HBIE, JIbHBIE
3aHATUS | IPAKTHYEC | 3aHATHUS
(Tectsr)
KHe
paboTsI,
HKCKYpPCHUH
Paznenl. MHOroo6pa3ue xumu4ecknx peakmuii. (15 u). 15 12 2u/p 1
(Nel,2), 1
a/0 (Nel)
Tema 1.1. Knaccupukauusi XaMHYeCKHX peakuuii (64). 6 5 1 (/p Nel),
1 m/0(Nel)
1(1) BBoaubiit uncTpykTax. [IpaBuia TeXHUKH 0€30MaCHOCTH. 1
OKHUCINTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIINH.
2(2) Peaknuy coenuHeHMs, pa3oKeHHs, 3aMeIIeHNs, 0OMEHa ¢ TOYKU 1
3pEHHsI OKUCIICHUS] U BOCCTAHOBJICHHSI.
3(3) TennoBoii 3¢ ekt XUMHUUecKux peakuii. IK30- U FIHIOTEPMHUUYECKHUE 1
peaxiyn. BeraucaeHus Mo TepMOXUMHUECKUM YPaBHEHHSIM PEaKITHIA.
4(4) CKOpOCTh XMMHUYECKHX peakiiuii. [lepBoHauanbHbIe IPECTABICHHS O 1

KaTaJln3e.




5(5) IIpakTnyeckas padora Ne 1. I3yueHue BIUsHNSA yCIOBUIl IPOBENCHHUS 1 (m/p Nel)
XUMUYECKON PEaKLIUH Ha €€ CKOPOCTb.
6(6) OO6patumbie U HeoOpaTUMble peakiuu. [loHATHE 0 XUMHYEeCKOM 1
paBHOBECHH.
Tema 2. DjekTponTHYecKasi 1uccouuanus (9 4acos). 9 7 2
7(1) CyIIHOCTB MpoIiecca AMEKTPOTUTHICCKON JUCCOIIUAITIH. 1
8(2) Jlucconuanus KUCIO0T, OCHOBAaHUI U COJICH. 1
9(3) Cnabble ¥ cUIIbHBIC ANEKTPONUTHL. CTeneHb TUCCOIHAIINH. 1
10(4) Peakiiuyn nonHOr0 0OMEHa M yCIIOBUS UX MpoTekaHus. JlabopaTopHbIii 1 1(1/0 Nel)
onbIT Nel «Peakunu oOMeHa MEXITy pacTBOPaMH 3JIEKTPOIUTOBY.
11(5), XUMHYECKUE CBONCTBA HEOPTAaHMYECKHUX BEIIECTB B CBETE 2
12(6) MPEJICTABICHUH JICKTpoIATHICCKOM nqucconuaruu (TD/]) u
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakiusax (OBP).
13(7) IpakTnuyeckas padora Ne2 «Pemenne IKCriepuMeHTaIbHBIX331a4 1(n/pNe2)
1o Teme «CBoIiCTBa KHCIIOT, OCHOBAHUMH, COJIEH KaK AJIEKTPOIUTOBY.
14(8) Tunponus coneit. O600IIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMaM 1
«Knaccuduxarus XUMUIECKAX PEAKITUNY», « DISKTPOTUTHICCKAs
JICCOLTHALINSY.
15(9) KonTtpoasnas padoraNel mo temam «Knaccupukanus XUMHUECKAX
peakuui», « QNEeKTPOIUTHYECKas! JUCCOIHALIHSI.
Pasnen 2. MHorooopa3sue Bemiectsn. (43 u). 43
Tema 2.1. HemeTtansl (30 yacos). 30 25 10(m/pNe3-

6, 1/0 Ne2-




7)

Tema 2.1.1. I'asiorensl (Suacos). 2
16(1) Ananu3 KOHTpOJIbHOI paboThl. [lonoxkeHne raroreHoB B
MEePUOIUIECKON TabIuIe CTpoeHUE MX aToMOB. CBOMCTBA, MOTyUCHUE
Y MPUMEHECHHUE TaJIOTCHOB.
17(2) Xnop. CoiicTBa 1 mpuMeHeHue xjopa. JlabopaTopusblii onbIT Ne2 1(;1/0Ne2)
«BpITecHeHUE rajloreHaMu IPYT APYra U3 pacTBOPOB UX COCTUHECHUINN.
18(3) XJI0pOBOIOPO/I: TIOJIYUCHUE U CBOMCTBA.
19(4) ConsiHasi KUCIIOTA U €€ COJIH.
20(5) IpakTuueckas padora Ne3«IlomydeHne coNTHON KHCIOTHI U 1(m/pNe3)
W3YUYEHHE €€ CBOUCTBY.
Tema 2.1.2. KucJjiopoa u cepa (8 yacos). 3
21(1) XapaKTepruCcTHUKa KUCIOPOIa M CEPHI. AJIOTPOIIHS CEPHI.
22(2) CaoiicTBa u npuMeHeHue cepol. JlaGopaTopHbIii onbIT Ne3 1(;1/0Ne3)
«O3HaKOMJIEHHE ¢ 00pa3IaMu Cephl U €€ MPUPOTHBIX COCTMHEHUI.
23(3) Ceposonopon. Cynbdusl.
24(4) Oxkcup cepsol (1V). Ceprucras KucjaoTa v €€ COJH.
25(5) Oxcup cepol (V). Cepras kucioTa u ee cosd. JIabopaTopHbIii OnbIT 1(1/0Ned)
Ne4d «KayecTBEHHBIE pEeaKIuy Ha CyIbpua-, CyIbPUT- U CyIb(haT-HOHBI
B pacTBOpE».
26(6) OKucauTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.




27(7) IIpakTuyeckasi padora Ne 4 «PemeHue sKCriepuMEHTaIbHBIX 3a/1a4 110 1(r/pNed)
teme «Kucmopon u cepany.
28(8) Pemenne pacyeTHBIX 337124 C UCTIOIB30BAHUEM TIOHSTHS «JTOJISI
IpUMECEeD».
Tema 2.1.3. Azot u ¢ocop (9 uacos). 2
29(1) OO1ast XapaKTEpPHCTHKA 3JIEMEHTOB a30Ta U Gochopa. A30T.
30(2) AMMHaK.
31(3) IIpakTyeckas padora Ne 5. [lonydyeHue aMMuaka U U3y4eHUE €ro 1 (/pNe5)
CBONCTB.
32(4) Comu ammonus. JlaGopaTopHbliii onbIT Ne5 «B3anmoseiicTBue coneit 1(1/0Ne5)
aMMOHHSI CO IIEJIOYaMMI.
33(5) AsotHas kuciota. CtpoeHue MojekyJbl. CBolicTBa pa30aBIeHHON
A30THOM KHCJIOTBI.
34(6) CBolicTBa KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI.
35(7) Conu a30THOW KUCIOTHI. A30THBIE YIOOPEHUS.
36(8) docdop.
37(9) Coenunenus pochopa. DochopHbie y1oOpeHHUS.
Tema 2.1.4. Yraepoa u kpemauii (8 1) 3
38(1) XapakTepucTuKa yriepoa U KpeMHHUs. AJITIOTPONHS yriiepoa.




39(2) XHWMHYECKUE CBOMCTBA yriiepoa. AacopOrusi. 1

40(3) Oxcunsl yraepoaa. JlaGoparopublii onbIT Ne6 «KauecTBeHHas 1 1(1/0Ne6)
peaxIysi Ha YrIeKUCIIBIA Ta3y.

41(4) VYronbHas KUCIIOTa U ee coir. KpyroBopor yriiepoaa B Ipupoe. 1 1(;1/0Ne7)
Jla6opaTopHbiii onbIT Ne/ «KauecTBeHHas peakiusi Ha KapOOHaT-
HOH.

42(5) IIpakTuyeckasapadora Ne 6. «[lonyuenuneoxcugayrinepona(lV) u 1
H3yueHHeero cBoicTB. Pacro3naBanue kapOOHATOBY.

(1/p6)

43(6) Kpewmnwii u ero coenunenus. Crekino. LlemeHr. 1

44(7) O06o06uienre u cuctemMaTu3anus 3HaHul 1o TeMe «Hemertamnsn. 1

45(8) KonTpoabsHast padora Ne2 «HemeTamibiy.
Tema 2.2. Metasuisl. (13 yacoB). 13 11 6(1/pNe7,

Jl/o Ne8-12)

46(1) Ananu3 KOHTpOJIbHOH paboTsl Ne2. XapakTepucTHKa METAJIIOB. 1

47(2) Haxosxaenue MeTasuioB B IpupoJie U o01He criocoObl X MOTYYEHUs. 1(11/0Ne8)
JlaGopaTopHblii onbIT Ne8 «l13yueHne oOpas31ioB METAIIIOBY.

48(3) XUMHUECKUE CBOMCTBA METAJUIOB. PNl akTUBHOCTH 1 1(1/0Ne9)
(2JIEKTPOXUMUYECKUN P HATTPSDKSHH ) MeTallIoB. JIaGopaTopHbIii
onbIT Ne9 «B3anmoieiicTBIe METAIOB C pACTBOPAMH COJICH.

49(4) [I{enouHbIE METAILTBI. 1




50(5)

COC,[[I/IHCHI/IH ICJIOYHBIX METAJIJIOB.

51(6) Mertamnsl [IA-rpynmnbl nepuoInYecKO CUCTEMBI M MX BayKHEUILINE 1(11/0Ne10)
coenuHeHus. JXKEcTrkocTh BobL. JIabopaTopHbIii onbIT Nel0
«O3HaKOMJIEHHE CO CBOIMCTBaMHU U MpeBpalleHne KapOOHATOB U
THJIPOKapOOHATOB.

52(7) AJFOMHUHUT.

53(8) Coenunenus amomunus. Jlabopatopublii onbIT Nell «Ilomydenne 1(;1/0Nel 1)
TUAPOKCHUIA AJTFOMUHUS ¥ B3aUMOJICHCTBUE €T0 C KUCIOTAMU U
HIeTI0YaMu ».

54(9) XKene3o — npencraBuTeNb METAIUIOB MOOOYHBIX MOATPYIIIL

55(10) Coenunenus xenesa. Jlaboparopublii onbIT Nel2«KadecTBeHHBIE 1(71/0Ne12)
peaKiuy Ha HOHBI Fe?" u Fe®*y.

56(11) [pakTuyeckas padora Ne 7 «PeneHnesKcrnepuMeHTaIbHBIX3a1a4110 1(/p Ne7)
TeMe«MeTalIbI UX COSTUHEHUSIMY.

57(12) O06o00menre 1 cucTeMaTr3alus 3HaHui 1Mo TeMe «MeTaby.

58(13) Kontpoabnas padora Ne3«Metaiis.
Pasnen 3.Kparkuii 0630p BaKHeillIux opraHuyeckux BemectB (7
q).

59(1) AnHanu3 KOHTpoJIbHOM paboThl Ne 3. Opranudeckas XUMUS — XUMHUSA
coeanHeHun yraepona. [lpenenbHbie yrieBogopobl.

60(2) HenpenenpHble yriieBog0OPOIBL.

61(3)

[IpousBoaHsbie yriaeBoopoaos. CriupThl.




62(4) Kap6oHnoBbie kuciotsl. CiioxxHbie 3gupsbl. JKupbl. 1
63(5) VYTIeBOIBI 1
64(6) AmuHokucnoTsl. benku. 1
65(7) [onumepst. O6o0IIeHNe 3HaHMH YpoK 1o TeMme «KpaTtkuit 0630p 1
BaKHEHIITMX OPraHUYECKUX BEIECTBY.
66(8) O06o0mIeHne u cucreMaTu3alys 3HaHUH 10 Kypcy 9 Kiacca. 1
Hroro 66 55 7
MPaKTHYECK
ux pador,
12
nabopatopH

bIX OIIBITOB
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