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HHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMma omnpenenseT cojepkaHue XUMMHUYEeCKON MoAroToBku ydammuxcs B MOV «M3o0unpHeHCKas mikoia uMmeHu D.Y.Yanbama
ropoja AJymrTsl W COCTaBJeHA HAa OCHOBE NMPUMEPHON U aBTOpcKoi nmporpamMmmbl M.H.AdanacwseBoit qiis yueonnkoB I'.E.Pynsutuca, @.I".denpamana.
10-11 xmaccer M.: IIpocsemenne», 2019 r.

VYuebOnsiii npeamer usydaercs B 11 kiacce, paccuntan Ha 34 yaca (14 B Henemro). ba3oBbIM ydeOHBIM TOcOOMEM Il M3YYEHHUS MpeaMeTa

apisieTca yueOnuk 11 kiacca s obmeoOpasoBatenbubix yupesxkaenuid Pymsutuc I'. E., @enpaman ©. I'. «Xumus. 11 kmace.» - M.: [Ipocsermienue,
2019r;

Pabouas mporpamma oOecriedyrBaeT JOCTHKCHHE IIAHHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOW 00Opa30BAaTEIbHOW MPOrpaMMbl OCHOBHOTO
o0mrero oopa3oBaHusl.
TemaTuyeckoe MIaHUPOBAHUE COCTABICHO B COOTBETCTBHUH C 0a30BbIM yueOHHKOM 11 kitacca. ABTOpCKas rnporpaMmma yIuioTHeHa Ha 1 yac.
JlaHHBIC W3MEHEHHS aBTOPCKOW MPOTrpamMMbl ObLTH OCYIIECTBJICHBI B COOTBETCTBHM C YYEOHBIM IIJIAHOM IIKOJIBI, B KOTOPOM Ha W3yYCHHH
xumuu B 11 kmacce Boiaensiercst 1 yac B nenento (34 4. B y4. roxu).
Kypc «Xumus» umeer KOMIUICKCHBIH XapaKTep, BKJIIOYAECT OCHOBBI OOIIECH, HEOPraHWYECKOW XUMHHU. [ JIaBHOHM uieel sBISETCS CO3MaHue 0a30BOTO
KOMILJICKCA ONIOPHBIX 3HAHUH 110 XUMHH, BBIPKEHHBIX B JOPME, COOTBETCTBYIOILIEH BO3PACTY YUaIIUXCS.

Benyimast poib B pacKpeITHH COEpKaHUS Kypca XumMun 11 Kiracca mpUHAIICKHUT SICKTPOHHOU TEOPUH, TIEPUOINICCKOMY 3aKOHY U CUCTEME
XUMHYECKHX JIEMEHTOB KaK Harbosiee 00NIMM HayYHBIM OCHOBaM XUMHUU. B JaHHOM Kypce CUCTEeMAaTU3UPYIOTCS, 0000IIAI0TCS U YTITYOJISTIOTCS
3HAHUS O paHee H3yYSHHBIX TCOPHSIX U 3aKOHAX XMMHUECKON HAYKH, XHMHUYECKUX MpoIleccax u nmponusBoicTBax. CojepkaHue dTUX Pa3IeiioB X UMUHU
pacKphIBaeTCS BO B3aUMOCBSI3M OPTraHMYECKUX M HEOPTaHUIECKHUX BEIICCTB.

JlaHHas mporpamma rnpeycMaTpruBaeT pOpMHUPOBAaHUE Yy YUALIUXCS 00IIey4eOHbIX YMEHUN U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIbHOCTH U
KJIFOUEBBIX KOMIETEHIIUH.

JlaHHBIN KypC HallpaBIICH Ha:

® OCBOEHHE 3HAHUI O XUMHUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-HAYYHOW KApTUHBI MUDA;

® OBJIAJCHHE YMEHUSIMH IPUMEHATH IOJIyYeHHbIE 3HAHUS JJIs1 O0bSICHEHHs pa3HOOOpa3HbIX SABJICHUN OKPYKAIOIIEro MHUpA;

® pa3BUTHE [TO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B MPOLIECCE CAMOCTOSATEIILHOTO MTPUOOPETEHUSI XUMHUUECKUX
3HaHUH ¢ UCTIOJIb30BaHUEM PA3JINYHBIX HICTOYHUKOB MH(OpMaIuy;

® BOCHHMTaHHUE YOEXJIEHHOCTH B MTO3UTHUBHOM POJIM XMMHHU B )KM3HU COBPEMEHHOTO OOIIECTBA;

® [pPUMEHEHHE MMOJyYSHHbIX 3HAHUH U YMEHMI 1711 6€30I1aCHOTO UCIIOIB30BAHMUS BEIIECTB U MAaTepHAaIOB B OBITY U Ha IPOU3BOJICTBE, JJIS
IPEIYNpPEXICHUS SIBICHUHN, HAHOCSIINX BPE 3/I0POBBIO YEIIOBEKA U OKPYIKaIOLIeH cpesie.



[Tenaroruyeckas 1eaecooOpa3HOCTh UCITOIB30BAHUS aBTOPCKOM ITporpaMmsl 1ol pykoBoAcTBoM M.H.AdaHackeBoii 3aKIi04aeTcsi B TOM, U4TO B
pamMKax MU3y4yeHHs] XUMHUHU €CTh BO3MOXHOCTb CO3/1aTh YCIOBHS /17151 JOPMUPOBAHUS KIFOUEBBIX kKomneTeHuui. [Iporpamma obecnieunBaer
COBPEMEHHOE KaueCTBO 00pa30BaHUs [0 XUMUHU Ha OCHOBE YCBOCHUS 0053aTeIbHOTO MHHUMYMa COJICpXKaHHUs 00pa30BaTeIbHON MTPOrPaMMBI CPETHETO
(mosHOTO) O0IIIETO 00pa30BaHMS.

IlnanupyemMble pe3yJbTaThl H3VYeHHS YUeOHOI0 peaMera « XMMHU»:
B pe3ynbrare u3ydyeHnus yueOHOro npeamera «XuMus» Ha ypoBHE OCHOBHOTO 00IIero 00pa30BaHUs:
BbinmyckHUK HayuHTCS:
® pacKpbIBaTh Ha MPUMEPaxX pPoJib XMMUU B JOPMHUPOBAHUHN COBPEMEHHON HAyYHOU KapTUHBI MUPA U B IPAKTHUYECKON ACATEIBHOCTH YEJIOBEKa;
® JIEMOHCTPUPOBATh Ha IIPUMEpPaX B3aMMOCBS3b MEKIY XUMHUEH U APYrMMU €CTECTBEHHBIMU HayKaMH;
® packpbIBaTh Ha MpUMepax MOJOKEHUS TEOPUU XUMUYecKoro crpoeHust A.M. byrneposa;
e noHumatrh uznueckuit cMpica Ilepuonnyeckoro 3akona .M. MenzaeneeBa 1 Ha ero OCHOBE OOBACHATH 3aBUCHMOCTb CBOWCTB XMMHUYECKHX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT 3JIEKTPOHHOI'O CTPOEHUSI AaTOMOB;
e OO0BSACHATH MPUUYUHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIINX MPEACTABICHUN 00 UX COCTaBE M CTPOCHHH;
® [PUMEHATH [IPaBUJIa CUCTEMATUUYECKON MEXyHApOAHON HOMEHKJIATYpPhl KaK CPEACTBA Pa3IN4eHUs U UIEHTU(PHUKALMU BELUIECTB 110 UX COCTaBY
U CTPOEHHUIO;
® COCTaBJIATb MOJIEKYJSIPHbIE U CTPYKTYpHbIE (DOPMYJBI OPraHMYECKHUX BELIECTB KaK HOCUTENeH MH(POpPMAaLMU O CTPOEHHM BEIIECTBa, €ro
CBOMCTBAX M MPUHAIJIEKHOCTH K ONPEACIEHHOMY KJIaCCy COEIUHEHUI;
® XapaKTepHu30BaTb OPraHMYECKHE BELIECTBA 10 COCTaBYy, CTPOEHUIO M CBOWCTBAaM, YCTaHAaBIMBAaTh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;
® [PUBOJUTH NPHUMEPHl XMMHMUYECKHUX PEaKLUi, PacKpbIBAIOLIMX XapaKTEpHbIE CBOWCTBA TUIWYHBIX IPEACTABUTEIEH KIACCOB OPraHUYECKUX
BEIIECTB C LENbI0 UX UACHTU(DUKALIUN U OOBSICHEHUS 00J1aCTH IPUMEHEHHUS;

® TIPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUi Ha OCHOBE 3HAHUH O TUIIAX XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareéHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;

® JCHOJb30BaTh 3HAHUS O COCTABE, CTPOCHUM U XMMHUYECKHUX CBOMCTBAX BEIIECTB Ui 0€30IaCHOrO MPUMEHEHHUS B IPAKTUUYECKOHN AESTeIbHOCTH;

® T[PUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIHOJB30BaHUS NPOAYKTOB INepepabOTKM HEPTH U NPUPOJHOTO Tra3a, BBICOKOMOJEKYISIPHBIX
COEMHEHMH (ITOJINATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);

® I[IPOBOJUTH OIBITHI I10 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB: TIIULEPUHA, YKCYCHOM KUCIIOTHI, HENPEACIBbHBIX JKUPOB, ITIFOKO3bI, Kpaxmaa,
0€JIKOB — B COCTaBE MUILEBBIX MPOIYKTOB U KOCMETUYECKHX CPE/ICTB;

® BIQJETh MPABUIAMHU U ITPUEMaMH 0€30MacHON padoThl ¢ XUMUYECKUMH BEILIECTBAMU M JJa0OPAaTOPHBIM 000PYI0BaHHEM;



YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMH M CMEIICHUS XUMHUYECKOTO PABHOBECHS OT PA3IUYHBIX (aKTOPOB C ILEITBIO
ONpelIeIeHUsI ONTUMAIbHBIX YCIOBUN MPOTEKAHNS XUMUYECKHUX ITPOLIECCOB;

MPUBOAUTH IPUMEPHI THIPOJIN3a COJIEH B TOBCEJHEBHOM KU3HU YEIOBEKA;

IPUBOAUTH IMPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI B MPUPOJE, MHPOU3BOJACTBEHHBIX MPOLECCAX M KUZHEAEATEIbHOCTH
OpraHU3MOB;

MPUBOJUTH MPUMEPbl XUMUYECKUX PEaKLUi, paCKpPHIBAIOIINX OOIIME XMMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILJIOB;
MIPOBOAMTDH PACUYEThl HA HAXOXICHNUE MOJIEKYISIPHON (DOPMYIIBI YIIEBOIOPOAA MO MPOIYKTaM CTOPAHUS U IO €r0 OTHOCUTEIbHON IIIOTHOCTH U
MACCOBBIM JOJIIM 3JIEMEHTOB, BXOJIAIINX B €70 COCTAB;

BJIQJICTh MIPAaBUJIaMU OE30MMACHOTO OOPAIIEHUS C KUMHU, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOW XUMHH;

OCYIIECTBIISATH TOMCK XUMUYECKOW MH(DOPMAIIMY TIO Ha3BaHUAM, UICHTH(PUKATOPAM, CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

KPUTHYECKH OLICHUBATh W MHTEPIPETUPOBATH XMMHUSCKYIO MH()OPMAIIHIO, COIACPKAIIYIOCS B COOOIIEHUSX CPEICTB MaccOoBOW HMH(poOpMammu,
pecypcax MHTepHeTa, HAyYHO-TIOMYJSPHBIX CTAThIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBISABICHHUS OIIMOOYHBIX
CYXACHHUIA U (HPOPMHUPOBAHKS COOCTBCHHOM TIO3HIIHH,

MPEJICTABIISITh IyTH PEIICHUS TI00ATBHBIX MPOOJIEM, CTOSAIINX TEpPEe]] YeTOBCUSCTBOM: IKOJIOTHUECKUX, IHEPTCTUUCCKUX, CHIPHEBBIX, U POJIh
XUMHH B PEIICHUN dTUX TIPOOIIEM.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHCH

UTIIOCMPUPOBAMb HA NPUMEPAX CMAHOGNEHUE U IB0NIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA PA3IUYHBIX UCHOPUYECKUX SManax ee
passumusi;

UCNONIBL3068AMb MEMOObL HAYYHO20 NO3HAHUS NPU 8bINOIHEHUU NPOEKMO8 U YYeOHO-UCCIe008AMENbCKUX 3A0ay NO U3YUEHUIO CBOUCME, CNoCco008
NOIYYeHUs U pACNO3HABAHUS OP2AHUYECKUX 8eUieC8;

00BACHAMb NPUpoOy U Cnocodbl 00PA308aHUA XUMUUECKOU CBA3U. KOBANEHMHOU (NOJAPHOU, HEnoApHOU), UOHHOU, MemaliuyecKkou,
8000POOHOI — C Yelblo OnpedeleHUsi XUMUYECKOU aKMUBHOCMU 8eulecmas;

VCMAHABIUBAMb 2eHEMUUECKYIO C853b MedHCOY KIACCAMU OP2aAHUYeCKUX geuecma 0 000CHOBAHUS NPUHYUNUATLHOU B03MONCHOCIU NOJIYYEHUS
Op2aHU4eCcKUx coeOUuHeHuUll 3a0aHH020 COCMABa U CMpPOEHUs;

YCMaHasIueams 63auMoCea3u Mexcoy axmamu u meopuei, NPUYUHOU U C1e0CmeuemM npu auaiuze npoOIeMHbIX cumyayui U 0O0CHO8AHUU
NPUHUMAEMBIX peuleHUll HAd OCHO8e XUMUYEeCKUX 3HAHUIL.

YuyeHuk Ha 6230BOM YpOBHe MOJYYUT BO3MOKHOCTh HAYUMThCSH:
UCNOIb306aMb MeMOObl HAYYHO20 NO3ZHAHUSA NPU GbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMeNbCKUX 3a0ai N0 U3VYeHUIO0 CE0UCMmS, cnocobos
NOJYYeHUsl U paCNO3HABAHUS BEULeCNE,



00BACHAMb NPUPOOY U CNOCOOBL 0OPAZOBAHUS XUMULECKOU CBA3U. KOBAEHMHOU (NOJISIPHOU, HENOIAAPHOLU), UOHHOU, MEMALIULECKOU, 8000POOHOU —
C Yyenvio onpeoenenus XUMUYecKol aKmusHOCMU 8eujecms,

VCMAHABIUBAMb 2EHEMUYECKYVIO C853b MeNCOY KNACCAMU OP2AHUYECKUX U HeOP2AHUYECKUX 6eujecma 0Jisi 0D0CHOBAHUSL 83AUMOCES3U.

VCMAHABIUBAMb 83AUMOCEA3U MeHcOy hakxmamu u meopueu, NPUYUHOU U CIeOCMEUeM NpU aHAIUu3e NPOOIEMHLIX CUMyayuti U 000CHOB8AHUU
NPUHUMAEMBLX PEUEHUll HA OCHOBE XUMUYECKUX 3HAHULL.

IIpeameTHbIe pe3ybTaThl (0a30BBI YPOBEHB):

1)
2)
3)
4)
5)
6)
7)
8)

9)

c(OPMHPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUH B COBPEMEHHOM HAyYHON KapTHHE MUPA; TOHUMAaHHUE POJIM XUMUH B (POPMUPOBAHUH
KpYyro3opa ¥ (pyHKIMOHAIBHON IPaMOTHOCTH YE€JIOBEKA JUIsl peIlieHHs] IPaKTUUECKUX 3ajiay;

BJIaJICHUE OCHOBOIIOIATAIOIIMMU XUMUYECKUMU ITOHATUSMHU, TEOPUIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I10JIb30BAHUE
XMMHMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

BJIa/ICHHE OCHOBHBIMM METO/IaMU HAyYHOT'O IMO3HAHUs, UCIIOJIb3YEMbIMU B XUMHUHU: HA0JIIO/IEHUE, OITMCAHHUE, U3MEPEHUE, SKCIIEPUMEHT;
yMeHue 00pabaThiBaTh, 0OBACHATH PE3yJIbTAThl IPOBEAECHHBIX ONBITOB U A€aTh BBIBObI; TOTOBHOCTh M CIOCOOHOCTh METO/IbI TO3HAHUS IIPU
pEeLICHUHU NIPAKTUYECKUX 3a/1a4;

C(OPMHPOBAHHOCTh YMEHUS J1aBaTh KOJIMUYECTBEHHBIE OLIEHKU U ITPOBOIUTH PACUEThI 10 XUMUYECKUM (OpMYJIaM U YpaBHEHUM;

BJIa/ICHUE IIPABUJIaMU TEXHUKH 0€30IaCHOCTH MPU UCIOJIb30BAaHUN XMMUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PULIMPOBATh OPraHUYECKHE BELIECTBA M PEAKIMU [0 Pa3HbIM IIPU3HAKAM;

c(OPMHPOBAHHOCTH YMEHUS ONKCHIBATh U Pa3IMuaTh H3yYEHHBIC KIIACChl OPIraHNYECKHUX BEILECTB;

c(OPMHUPOBAHHOCTb YMEHHUS JI€JIaTh BBIBOJIbI, YMO3AKIFOUEHUS U3 HAOMIOACHNH, XUMUUYECKIX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA
HEH3YUYEHHBIX BEIECTB I10 aHAJIOTUHU C U3YYCHHBIMY;

c(OPMHPOBAHHOCTh YMEHUS CTPYKTYPHPOBATh U3yUEHHBII MaTepual U XUMHUYECKYI0 HH(OPMAIIHIO, TOTyYaeMyl0 U3 pa3HbIX HCTOYHHKOB;

10) copMupOoBaHHOCTH COOCTBEHHOW MO3UIMH IO OTHOIICHHIO K XUMHUYECKOI HH(POPMAIIHH, TOJTydaeMON U3 Pa3HbIX HCTOYHUKOB;
11) chopMUpPOBaHHOCTH YMEHHUS aHATTM3UPOBATH U OLICHHBATH MOCIIEICTBUS TPOU3BOICTBEHHON U OBITOBOM JIESITEIbHOCTH, CBSI3aHHOM C

nepepaboTKON OpraHUYECKUX BEIIECTB;

12) oBiajieHre OCHOBAMH HAYYHOTO MBIILJICHHUS, TEXHOJIOTHEH HCCIEI0BATEIBLCKON M IPOEKTHOM JIESITETbHOCTH
13) chopMHPOBAaHHOCTH YMEHUS MPOBOANTH IKCIIEPUMEHTBI Pa3HOM JTUAAKTHUECKON HAIPaBICHHOCTH,
14) chopMUPOBAHHOCTH YMEHHSI OKa3bIBATh MEPBYIO MOMOIIL TIPH OTPABICHHUAX, 0)KOTaX U IPYTHX TPaBMaX, CBSI3aHHBIX C BELICCTBAMHU H

71a00paTOPHBIM 000PYIOBAaHUEM.

MeTtanpeamMeTHbie pe3yJbTaThl:

1)
2)

3)

CCbOpMI/IpOBaHHOCTI) YMCHUA CTaBUTH LCJIM U HOBBIC 3a/1a4U B yqe6e 1 TIO3HABATEIHLHOMN JACATCIIBHOCTH,

OBJIAACHUC MTPUCMaMH CAMOCTOSATCIBHOI'O IIIIAaHUPOBAHUA HyTefI JOCTUIKCHUA LICIINU, YMCHUS BLI6I/IpaTL 3(1)(I)GKTI/IBHBIC CITIOCOOBI peuicHu-d
y‘-Ie6HBIX 1 IMMO3HaBaTCJIBHBIX 3a1a4,

C(I)OpMI/IpOBaHHOCTB YMCHUA COOTHOCHUTL CBOU HeﬁCTBHH C INIAHUPYCMBIMHU PE3YJIbTATAMU,



4) chopMHPOBAaHHOCTH YMEHHS OCYILIECTBIISATH KOHTPOJIb B IIPOIIECCE TOCTHIKEHHS Pe3yibTaTa, KOPPEeKTUPOBATh CBOM NEHCTBUS,

5) chopMUPOBaHHOCTH YMEHUSI OLICHMBATH MPABUIBHOCTD BBITIOJIHEHUSI YYSOHBIX 3a/1a4 M COOTBETCTBYIOIINE BO3MOXXHOCTH HX PELICHUS;

6) chopMHUPOBaHHOCTH YMEHHS aHATM3UPOBATH, KIaCCU(HUIUPOBATh, 00001IaTh, BHIOMPATh OCHOBAHHUS U KPUTEPUH ISl yCTAHOBJICHHS
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH;

7) chopMUPOBaHHOCTh YMEHHS IIPHOOPETATh U IPUMEHSTH HOBBIC 3HAHHUSL;

8) cdopMUPOBaHHOCTH YMEHUSI CO3/1aBaTh IPOCTEHIIIME MOJIEIHU, UCII0IB30BaTh CXEMBbI, TAaOJIMIbI, CHMBOJIBI JUISl PEIICHUsT Y4eOHBIX 1
IIO3HABATEJIBHBIX 33/1a4;

9) oBnajaeHME HA BHICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAyYHBIX TEKCTOB.

10) chopmupoBaHHOCTh yMeHUS DPEKTUBHO OPraHU30BaTh YYEOHOE COTPYIHHYESCTBO U COBMECTHYIO ICSITEIILHOCTh, PA00TaTh UHMBUIYaIbHO
C y4eTOM OOIIUX UHTEPECOB;

11) chopMUpPOBaHHOCTH YMEHHUSI OCO3HAHHO HCIIOJIb30BATH PEUYEBBIC CPECTBA B COOTBETCTBHUH C 33/1a4aMHi KOMMYHHUKAIINY;

12) BrICOKHUI YpOBEHb KOMIIETEHTHOCTH B 00J1acTh rcnojib3oBanus UKT;

13) chopMUpPOBaHHOCTH IKOIOTHYECKOTO MBILILICHUS;

14) copMUpOBaHHOCTD YMEHHS IPUMEHSTh B TIO3HABATEIbHOW, KOMMYHUKATHBHOM U COIIMAILHOMN MPAKTUKE 3HAHUS, TOJTYUYCHHBIC IPU
U3Y4YEHUH IIPEIMETA.

Byayr chopmupoBaHbl
JIn4HOCTHBIE pe3yJIbTAThI:

1) chopMUpPOBaHHOCTH MOJOKUTEIHHOTO OTHOLICHUS K XMMHUH, YTO 00YCIIaBIMBACT MOTHBALIMIO K YUEOHOM JeATEILHOCTH B BEIOpaHHOM cdepe;

2) chOopMHUPOBAHHOCTh YMEHHSI PeLIaTh MPOOIEMbI TOUCKOBOTO U TBOPUECKOTO XapaKTepa;

3) chOpMUPOBAHHOCTH YMEHUSI TPOBOUTH CAMOAHAIIHM3 U OCYIIECTBIISATh CAMOKOHTPOJIb H CAMOOIICHKY Ha OCHOBE KPHUTEPUEB YCIICIIHOCTH;

4) chopMHPOBAHHOCTH TOTOBHOCTH CJIEA0BATH HOPMaM IPHPOIO U 310POBLECOCPETAIONIETO TOBEACHHS;

5) chopMUPOBAHHOCTH MPOYHBIX HABBIKOB, HAITPABJICHHBIX HA CAMOPA3BUTHE Yepe3 CaMo00pa30BaHNE;

6) chopMHUPOBAaHHOCTH HABBIKOB MPOSIBICHUS [TO3HABATEIHHON HHUIIMATUBBI B Y4€OHOM COTPYIHHUYECTBE.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA

11 kaace (344; 14. B HEnENI0)

Teopernueckne 0CHOBbI XUMHH

Baxneiiline XuMuU4ecKue MOHATHUS W 3aKOHbl. XHMMHMUYECKMH 3J€MEHT. ATOMHbBIN HOoMep. MaccoBoe umucno. Hykmunabel. Pagnonykaupasl.
N3otomsl.

3aKOH COXpaHEHHUsl MacChl BEUIECTB. 3aKOH COXPAHEHUS U IIPeBpallieHHs SHepruu. JleexT Macchl.

[lepuonnueckuii 3akoH. DNEKTpOHHAA KOHPHUrypamus. [ paduueckas snexTponHas popmyna. Pacpenenenue 31eKTpOHOB B aTOMaX 3JIEMEHTOB
MaJbIX H OOJBIIMX MEPHOJOB, S-, P-, d-, f-anementsl. JlanTaHOMIBI. AKTHHOUIBI. VICKYCCTBEHHO MOJYYEHHBIC JIEMEHTHI. BajgeHTHOCTh. BajeHTHbIe
BO3MO>XHOCTH aTOMOB. BoJ1opo/iHbIE COETMHEHNS.

Crpoenne BemiectBa. MonHas cBa3b. KoBaneHTHas (mojsipHas M HEMOJIApHAsl) CBs3b. OJIEKTpOHHas Qopmysa. Merananueckass CBS3b.
Bonoponnas cBs3e.

['uOpuau3anmsi aTOMHBIX OpOHTAaJICH.

Kpucrannsl: aToMHbIE, MOJIEKYJISIPHBIE, HIOHHBIE, METAJUIMYECKHUE. DJIeMEHTapHas siueiKa.

[omumopdusm. [Homumopdusie Monupukanuu. Annorponus. Mzomepus. ['omonorus. XuMuueckuil CuHTES.

Xumunyeckue peakinu. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMK. Peakiuy pa3inoxeHus, COeIMHEHUs, 3aMelIeHNs, 0OMeHa.
DK30TepMUYECKUe U dHA0TepMHuuecKkue peakiuu. OOpaTtumsble 1 HeoOpaTtuMmble peakuuu. TemtoBoi 3¢ dekr peakunu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Tennora oOpa3zoBanus. TemnoTra cropaHusi.

CKOpOCTbh XMMMUYECKOH peakMi. AKTHBUPOBAHHBIN KOMIUIEKC. 3aKOH JEMCTBYOIUX Macc. KuneTnueckoe ypaBHEHUE pEaKLIUU.

Xumnueckoe paBHoBecue. [Ipunnun Jle Hlarense.
PactBopsl. [lucnepcusie cuctemsl. PactBopsl. ['pyOonucnepcHbie cucTeMsl (CyclieH3uu 1 aMyinbeun). Koongasie pacTBopsI (3011). A3po30iiu.
CriocoObl BhIpayKE€HUSI KOHIIEHTPAIMH pacTBOPOB. MouisipHasi KOHIIEHTpaLus (MOJISIPHOCTb ).
OneKTpONUTHI. DNeKTpoanTudeckas nucconnanus. Crenens aucconuanuu. Koncranra qucconnanuu. Bonopoassiil mokasarens. Peaknun
MOHHOI'0 0OMeEHa.
I'mpponus opraHu4ecKux BewecTB. I 'HapoIu3 conen.
DnexkTpoxuMuueckue peakuu. ['anbBaHnueckuii aneMeHT. DnekTpoabl. AHoa. Karoa. Akkymynarop. TONIMBHBIN 31€MEHT. DNEeKTPOXUMHUSL.
Psin ctanmapTHBIX 27€KTPOAHBIX MOTeHIMaN0B. CTaHiapTHbIE yCinoBUs. CTaHIapTHBIN BOJOPOIHBIN AIEKTPO.
Koppo3us Metannos. Xumudeckas ¥ 3J1€KTPOXUMHUYECKast KOPPO3U.
DIIEKTPONIN3. DIIEKTPOJIN3 BOJHBIX PACTBOPOB. DIEKTPOIIN3 PACILIABOB.
Heoprannyeckasi Xumus
Mertannbl. Crioco0sl mosryueHus: MeTayioB. Jlerkue u Tsxénbie MeTasl. JIerkoriaBkye U TYToIUIaBKUe MeTajulbl. MeTtainyeckue 35eMeHTsl A- u b-
rpymni. Menap. Lunk. Tutan. Xpom. XKenezo. Hukens. [Inatuna. Crinasel. Jlerupytromue no6asku. Yépasie Metaiuibl. L{BeTHbie MeTauibl. UyryH.
Crainb. JlerupoBaHHBIE CTaNIH.
Oxcuapl ¥ THIPOKCH]IBI METAILIIOB.



Hewmeramnsl. [IpocThie BenecTBa — HemeTawibl. Yiiepoa. Kpemuawnii. A3zot. ®ocdop. Kucnopon. Cepa. @top. Xiop.
Kucnorueie okcuasl. Kucnopoaconepsxkamue kuciotel. CepHas KucinoTa. A30THast KuciaoTa. Boiopogubie coeuHEeHNs HEMETAIIOB.
I'eneTnueckast CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
XuMus 4 )KU3Hb
XuMH4ecKkasi IPOMBIIUIEHHOCTh. XUMHYECKasi TEXHOJIOTUS.
XUMHUYECKOTO 3arpsi3HEHUSI.
JdemoncTpanmu.
e Mojenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAJUNIMYECKUX KPUCTAIIMYECKUX PEIIETOK.
e Moaenu MOJIEKYJI H30MEPOB U TOMOJIOTOB
Pa3nuuHble TUIIBI XUMUYECKUX PEAKLUN, BUIECOONBITHI IO OPraHUYECKONW XUMUMU.
OO6pa3siibl METAJIOB U UX COSIUHEHUH, CIUIABOB.
BzaumopeiicTBre METaIIOB ¢ KUCIOPOAOM, KAUCIOTAMH, BOJIOM.
Joxa3atenbcTBO aM(POTEPHOCTH ATFOMUHUS U €T0 THAPOKCHIA.
B3aunmoneiicTBre Menu u kele3a ¢ KUCIOPOJA0M; B3aUMOICHCTBHE MEIU U JKeJle3a ¢ KUCIOTaMu (CepHasi, COJIsiHas ).
[Tomyuenue runpoxcuaoB meau (L) u xpoma (L), okcuma meau.
BzaumopeiicTBre OKCHIOB M THAPOKCUAOB METAIIJIOB C KMCIOTAMM.
Joxka3zatenbcTBo amdorepHocTH coenuHeHuit xpoma(1ll)
OO0pa3ipl HeMeTaJIoB.
Mogenu KpucTaTMYecKNX PemeéToK anmMasa u rpadura.
[Tonyyenue ammuaka v XJ0poBOAOPO/IA, PACTBOPEHHE UX B BOJE, I0KA3aTEIBCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BELIECTB.
Cxuranve yras W cepbl B KHUCIOpPOJE, ONpENeNeHuEe XUMUYECKUX CBOMCTB IIPOJYKTOB CropaHus. B3aumopeicTtBue ¢ MeIpio
KOHLEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, KOHIIEHTPUPOBAHHOW U pa30aBIe€HHON a30THON KHUCIIOTHI.
e OOpa3ibl CpeqICTB OBITOBOM XUMUHU, HHCTPYKIIMH 10 UX TPUMEHEHUIO.

JlaGopaTopHbIe ONBITHI.

W3ydeHne BIUSHUS pa3InIHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX peaKLuit
Omnpenenenne peakuy Cpeibl YHUBEPCAIBHBIM HHIUKATOPOM.

3. T'maponu3 conei.
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IIpakTH4eckne padoThI
IIpurorosneHue pacTBOPOB C 3aJaHHON MOJIAPHON KOHLIEHTpAaLUen».
2. PemeHne sKCIEpUMEHTANBHBIX 3a/1a4 110 TeMe «MeTasutbi»y

=



3. Pemenune OKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMC «HemeTamibey

TEMATHYECKOE IINTAHUPOBAHHME

paszaeln | TeMa yacoB | IIpaktuy. | KOHTpOIIBH.
IToBTopenue kypca 10 ki 1
1 Teoperudeckue ocHOBBI Xumuu (194) 19 1 1
1.1 Baxkueiime XMMUYECKHAE TOHATHS ¥ 3aKOHBI 4
1.2 Crpoenue BemecTna 3
1.3 Xumuueckue peakiuu 3
1.4 PacTtBOpHI 5 1
1.5 DneKTpoXUMHYECKUE PEAKIIUU 4 1
2 Heoprannueckass Xumus 11 2
2.1 Merasibl 6 1
2.2 Hemerasuibl 5 1 1
3 XuMHA ¥ )KU3Hb 3
Uroro 34 3 2
KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUE
Ne | HammeHOBaHUS pa3/esioB M TEM XapaKkTepruCTHKa OCHOBHBIX BUJIOB JCATEIBHOCTH y4eHUKa (Ha ypoBHe yueOHbIX | [Imanupyem | CkoppeKTHpO
ypo neiicTBHi) Bl CPOKU BAaHHBIE CPOKU
Ka MPOXOXKIEH | MIPOXOXKIECHUS
st
1 IToBTOpenue kypca xumuu 10 knacca ‘
Teoperuueckue ocHOBbI xXumnu (194)
1.1. Baxxneiie XMMIYeCKIe TIOHATHS U 3aKOHHI (4 1)
2.

Xumuueckui aneMeHnT. Hyknuasl.

HCpC‘II/ICHHTL BaKHEHIIIE XAPAKTCPUCTHUKU XUMHUYCCKOI'O 3JICMCHTA.




N3oTomnbl. 3aKOHBI COXPaHEHUS
MacCChbl 1 DHCPIru B XUMHUH.

OOBACHATDH pa3nuyuue MEKIY MOHATHIMH «XUMUYECKUN DIIEMEHT,
CHYKIIAD», «U30TOI». [I[pUMEHSTh 3aKOH COXpaHEHUsI MacChl BELECTB
IIPU COCTABJICHUU ypaBHEHUIN XUMUYECKUX peakiuil. OnpenensiTh

3. [lepnonnueckuii 3aKoH. MAaKCHUMaJIbHO BO3MOKHOE UHCJIO AJIEKTPOHOB HA SHEPTreTUUYECKOM
Pacnpenenenue 31eKTpoOHOB B ypOBHE. 3anuChIBaTh rpaduyeckue MeKTPOHHbIE POPMYJIbI S-, P- 1 d-
aToMax 3JIEMEHTOB MaJbIX U 37€MEHTOB. XapaKTepHU30BaTh MOPSIOK 3aN0JIHEHUS SJIEKTPOHAMU
0OJIBIIINX MIEPUOJIOB. SHEPTEeTUYECKUX YPOBHEH M MoaypoBHEH B aroMax. OOBICHATH, B 4éM

4. [TonoxeHue B epuoIUIECKOn 3aKJTF0YAeTCsl PUBHUECKUN CMBICH MOHSATHUS «BAJICHTHOCTEY». OOBSICHSITH, 21.09-
CUCTEME BOJOPOJA, JAHTAHOUAOB, | YEM ONPEIECISAIOTCS BAJICHTHBIE BO3MOKHOCTH aTOMOB Pa3HbIX 25.09
AKTUHOUJIOB U UCKYCCTBEHHO aneMeHTOB. COCTaBIsATh TpadUIeCcKHe FICKTPOHHBIC (DOPMYIIBI a30Ta,
MTOJTYYEHHBIX 3JIEMEHTOB. docdopa, KUCIOpOAa U CEPBI, a TAKIKE XapaKTEPU30BATh U3MEHEHHUS

3. BanenTHOCTh ¥ BaJIEHTHBIE pagnycoB aTOMOB XMMUYECKUX AJIEMEHTOB I10 TIEpHOJIaM U A-TpyIiam 28.09-
BO3MOKHOCTH aTOMOB MEePUONYECKON TaOIUIIBI 02.10

1.2. Ctpoenmue BemectBa (39)

6. OCHOBHBIE BHOBl XHUMHYECKOU OOBACHATH MEXaHNU3M 00pa30BaHUsS HOHHON M KOBAJCHTHOM CBSI3M U 05.10-
cBs3u. MloHHas u KoBajeHTHAas O0COOCHHOCTH (DM3WYECKUX CBONCTB HOHHBIX M KOBAJCHTHBIX 09.10
cBs3b. MeTainueckast CBsi3b. COCIMHEHU.

Bonopoanas cBs3b. CoCTaBJIATh NEKTPOHHBIE (OPMYJITBI MOJIEKYJ KOBAJICHTHBIX
coequHeHni. OOBICHATH MEXaHU3M 00pa30BaHUs BOJOPOIHOM U

7 IIpocTpanCTBEHHOE CTPOECHUE METAJUIMYECKOH CBSA3EHM U 3aBUCUMOCTh CBOMCTB BEIIECTBA OT BUJIA 12.10-

MOJIEKYJL. XUMHUECKOH CBsi3U. OOBACHATH MTPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJT 16.10
OpPraHUYECKUX U HEOPTAHMYECKUX COSTUHEHUN C TTIOMOIIBIO

8 CTpoeHne KPHCTAILIOB. Mpe/icTaBlIeHU 0 Tuopuau3anuu opouraneii. OObICHITH 3aBUCUMOCTh 19.10-
Kpucramnmyeckue pemeTky. CBOMCTB BeIl[ECTBA OT THIA €ro KpucTamndeckon peméTku. OObACHATh 23.10
[TpuunHbl MHOTOOOpa3Us MIPUYKUHBI MHOTOO0Opa3us BEIIECTB
BEIIIECTB.

1.3. Xumnueckue peaknuu (3 1)

9. Knaccudukanus XuMHuecKux [lepeuucnsaTh TpPHU3HAKHU, IO KOTOPHIM KJIACCU(UIUPYIOT XUMHueckue | 02.11-
peakuuii. peakiuu. 06.11

10. CKOpOCTB XUMHUYECKUX peaKL{Hﬁ. OO0BACHAITD CYIIHOCTb XHUMHUYECKOU pCaKkIuu. CocTaBIITh YpaBHCHUA 09.11-
Karamms. XHMHYECKUX PEAKIUH, OTHOCAIMXCA K onpeaeaéHHomy tuiry. OOBACHATE | 13 11

11. | Xumundeckoe paBHOBECHE H BJIMSHME KOHIIEHTPALIMM PEareHTOB Ha CKOPOCTh TOMOT€HHBIX U 16.11-

reTeporeHHbIX peakinii. OObSICHATH BIUSHUE PAa3IMYHbIX (PAKTOPOB Ha
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YCJI0BUSA €0 CMCIICHU.

CKOPOCTb XUMHUYECKOW PEAKINY, a TAKXKE 3HAYECHNE IPUMEHEHUS
KaTaJM3aTOPOB U MHTUOUTOPOB Ha MpakTUKe. OOBACHATH BIUSHUE
M3MEHEHUs KOHLIEHTPALUU OJHOI0 U3 PEarupyromyX BEIECTB,
TEMIIepaTyphl U 1aBJICHHs HA CMEIIEHUE XUMHUYECKOIO0 PAaBHOBECHUS

20.11

1.4. PactBopsI (5 1)

12. | JlucnepcHble CHCTEMBI. XapakTepru30BaTh CBOMCTBA Pa3IMYHbBIX BUJIOB IUCIEPCHBIX CUCTEM, 23.11-
YKa3bIBaTh [IPUYMHBI KOATYJISIUU KOJUIOMJOB U 3HAYEHHUE 3TOrO ABJICHMS. | 27.11

13. | Cnoco6bl BBIpAKEHHUS Pemars 3a1aun Ha IPUTOTOBIIEHUE PACTBOPA ONPEACIEHHON MOJIPHOU 30.11-
KOHIIEHTPAIIUH PACTBOPOB. KOHUEHTpaUHH. ['0TOBUTH pacTBOp 3aJaHHOK MOJIIPHOM KOHILIEHTPALKH. 04.12

14. | Ilpaxmuvecxas paboma 1 O6’b${CH${3“B, [I04YEMY PACTBOPHI BELIECTB C I/IE)HHOf/i 1 KOBAJICHTHOU 07.12-
«[IpUTOTOBJIEHHE PACTBOPOB C MOJIAPHOMN CBA3BIO MPOBOJAT AEKTpUUECKUi TOK. OnpenensTh pli CPenBl | 14 19
3a[AHHOM MOJAPHOI € OMOIIIBIO YHUBEPCAIBHOTO HHAUKATOPA. OOBACHATH ¢ MO3ULUI TeopHu
KOHT[EHTPAIIHEI. SMEKTPOIUTAHIECKON AMCCOLHALIMH CYIIHOCTE XHMUMECKUX PeaKLi,

15, | DnexrponuTHEeCKas NPOTEKAIOLIMX B BOJHOH CpEIe. CocTaBiATh MOJIHBIE U COKpAICHHBIC 14.12-
mucconmanyst. Bogopomsii HMOHHbIC YPaBHEHHs PEAKIN, XapaKTEPU3YIOLIX OCHOBHbIE CBOHCTBA 18.12
roKasaTels. Peakiuy HOHHOTO BAXHEHIIINX KJIACCOB HEOPTaHUYECKUX cOeMHEHNH. Onpenensarsb
oBMeHA. peaxuuio cpesibl pacTBopa coiu B Boje. COCTaBIsATh ypaBHEHUS pEeaKIUi

16. | Tmapomms opranueckix u TUAPOJIN3a OPTaHUYECKUX U HEOPraHUYECKUX BELIECTB 21.12-
HEOPraHUYECKUX COCIUHEHUI. 25.12

1.5. DnexTpoxumudeckue peakuuu (4 1)

17. | XuMudeckue UCTOYHUKH TOKA. OOBACHATH MPUHLIUI PaOOTHI TaJbBaHUYECKOTO d1eMeHTa. OOBACHATD, 11.01-
Psn cranapTHBIX DJIEKTPOIHBIX KaK yCTPOEH CTaHAAPTHBIN BOAOPOAHBIN 2IeKTpoA. [lonb30Barses psaaoM | 15.01
IIOTEHIINAJIOB. CTaHJIAPTHBIX JIEKTPOAHBIX MOTEHIMANOB. OTINYaTh XMMHUECKYIO

18. | Koppo3wust MeTayuioB U e KOPPO3HIO OT JIEKTPOXUMUYECKOH. OOBACHATH MPUHLIUIIBI 3aIIUTHI 18.01-
pEaYIPEKICHUE. METAJUIMYECKUX U3ICIHA OT KOPPO3HH. 22.01

19. | DnexTponus. OOBACHATD, KaKue MPOLIECCH MPOUCXOIAT Ha KaTOE U aHO/e NIpU 25.01-

AJIEKTPOJIN3€E PACIVIaBOB U pacTBOPOB cojieil. CocTaBiIsATh CyMMapHbIE 29.01

20. | Koutpoabuasi padota 1 o teme | YPABHCHUA PeaKIpi SIEKTPONH3a 01.02-

«TeopeTndeckre OCHOBBI XUMUW)) 05.02

Heopranuyeckas xumus (11 4)

1.1. Metamsi (6 1)
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21. | OOrias XapaKTepUCTHKA U XapakTepru3oBaTh OOIIHE CBOMCTBA METANIOB U Pa3bsACHSITH MX HA OCHOBE | 08.02-
CIIOCOOBI TIOYYEHUST METAJUIOB. MPEACTABJICHUI O CTPOCHUH aTOMOB METAJNIOB, METAJUIMUYECKOU CBSI3U U 12.02

22. | O630p METaTHYECKUX METANTNYECKON KPUCTAITMYECKON peméTke. NmrocTpupoBarhb 15.02-
571eMeHTOB A- 1 B-rpyrm. pUMepaMu CIIOCOOBI MOTYYCHHSI METAIOB. XapaKTepru30BaTh 19.02

23. | Menp. Lunk. Tutan. Xpom. XuMHueckue cBoiicrBa meramioB |A—IIA rpynn u anroMuHus, 22.02-
WKeres0, HUKEb, TUIATHHA. COCTaBJIATh COOTBETCTBYIOLME YpaBHEHUsI peakunuid. OObACHATH 26.02

R G T — O0COOCHHOCTH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIeMEHTOB b-rpynn 01.03-

nepuoanueckoit cucremsl J. 1. Menneneesa. CocTaBiATh ypaBHEHUS ’

T Ny P —— peaxkuui, XapaKTepHSYIOHlHXUCBOfICTBa MeH, HIMHKa, TATaHa, XpoMa, ggg;

xenesa. [Ipencka3piBaTh CBOKCTBA CIIaBa, 3Has €ro coctaB. OOBACHSTH, :
MCTaJIIoB. KaK U3MEHSIOTCS CBOMCTBA OKCUIOB U THIPOKCHIOB METAJLIOB IO 12.03

26. | [Ipakmuueckas paboma 2 IeproaaM U A-TpyImam IeproandecKoi Tabmiipl. OObACHATD, KaK 15.03-
«PereHune S5KCIepUMEHTAIBHBIX U3MEHSIOTCS CBOMCTBA OKCHIOB M TMAPOKCHIOB XUMUYECKOro snemenTa ¢ | 19.03
3az1a4 1o reme «MeTamb. TTOBBIIICHUEM CTETICHU OKHCJICHHS €r0 aToMa. 3aluChiBaTh B

MOJIEKYJISIPHOM M HIOHHOM BH/JIE YPaBHEHHS XUMUYECKUX PEaKIUi,
XapaKTEePU3YIOUIUX KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U
THIPOKCHIOB METAIIJIOB, a TAK)XKE SKCIIEPUMEHTAIILHO JIOKA3bIBATh
HAJIMYKE 3TUX CBOMCTB. Pacno3HaBaTh KaTUOHBI COJIEW C MOMOILBIO
KaueCTBEHHBIX peaklui

1.2. Hemerasuisi (5 4)

27. | O630p HemetauioB. CBoiicTBa M | XapakTepu30BaTh OOIIHE CBOWCTBA HEMETAIIIIOB M Pa3bsCHATh UX Ha 31.03-
MPUMEHEHNE BAKHEUILINX OCHOBE MPEJICTaBICHUI O CTpoeHuu atoMa. Ha3piBaTh obmactu 02.04
HEMETAIUIOB. MPUMEHEHHUS BAXKHEUIIINX HEMETAJUIOB. XapaKTepH30BaTh CBOMCTBA

28. | OOmIas XapaKTepPUCTHKA OKCHIOB | BBICIIMX OKCHI0B HEMETAIUIOB U KUCIOPOACOAEPKALIUX KUCIIOT, 05.04-
HEMETAaJUIOB U COCTaBJISITh YPABHEHMSI COOTBETCTBYIOIIUX PEAKIIUN U OOBACHSITH UX B 09.04
KHCIIOPOJCOAEPKAIINX KUCIIOT. CBETE MpeACTaBICHUN 00 OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX U
OKuCIUTENbHBIE CBOMCTBA AIEKTPOIUTHYECKON Aucconuan. COCTaBIsITh ypaBHEHUS pEeaKIui,

CEpPHOU U a30THOM KHUCIIOT. XapaKTEePU3YIOUIUX OKUCIUTENbHBIE CBOMCTBA CEPHOM M a30THOM KHCIIOT.
Bomoponusie coequnenus XapakTepru30BaTh N3MEHEHHE CBOMCTB JIETYYHX BOJOPOIHBIX
HEMETAJUIOB. COE/IMHEHHUI HEMETAIJIOB N0 MEPUOAy U A- Tpynmnam NepruoInyecKon

29. | I'eHeTHuecKas CBS3b cucteMsbl. J{oka3pIBaTh B3aMMOCBSI3b HEOPTAHHYECKUX U OPTaHUYECKHUX 12.04-

HEOPraHWYECKMX U OPraHM4YecKux | coenuHeHuid. COCTaBIATh yPaBHEHHUS XUMHYECKUX PEAKIH, 16.04

BCIICCTB.

OTpaXarouX B3aUMOCBA3b HCOPTAHNYCCKUX U OPTaHNYCCKUX BECIICCTB,
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30. | Ilpakxmuueckas paboma 3 OOBSCHSITH X Ha OCHOBE 19.04-
«PenieHune 3KCrepUMEHTaIbHbIX TEOPHH AIIEKTPOIUTUIECCKON TUCCOIMALINY | MIPEJICTaBICHHI 00 23.04
3a1a4 no teme «Hemeramisy. OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX Iporeccax. [Ipakrnuecku

31. | KonrpoJsbHas padoTa 2 1o TeMe | PaclO3HaBATh BEILECTBA C IIOMOLIbIO KAUECTBEHHbBIX PEAKLIUi HA aHHOHBI | 26.04-
«Heopranunueckas Xumus». 30.04

2. XuMmus u xKu3Hb (3 4)

32. | XuMHs B IPOMBIIIIJICHHOCTH. OOBSCHATH HayYHBIC TPUHIIUIIBI TIPOU3BOACTBA HA IPUMEPE 05.05-
[IpuHIMITBI XUMUYECKOTO MIPOU3BOJCTBA CEPHOU KUCIIOTHI. 07.05
IIPOU3BOJCTBA. XUMHKO- [lepeuncnsaTh NPUHIMIBI XUMUYECKOTO ITPOU3BOJCTBA, UCIIOJIb3yEMbIE
TEXHOJIOTMYECKUE TTPUHIIUIIBI IIPY NIOJIYY€HHUH YyTYHa.

IIPOMBILUIEHHOTO MOJy4YEHUs CocTaBiaTh ypaBHEHUS XUMHUUECKHX PEAKIIMMA, TPOTEKAIOIUX IIPU
MeTauioB. [Ipon3BOACTBO UyryHa | MOJYYEHUU YyT'yHA U CTaJIU.
U CTaJIH. CobmoiaTh paBuiia 6e30macHoi paboThl CO CpeICTBaAMU OBITOBOM

33. | Xumus B ObITy. XUMHUYECKas XHMUH. 11.05-
IPOMBIIIJIEHHOCTh U OOBACHATH MPUUMHBI XUMUUECKOI'O 3arpsI3HEHUS BO3AYyXa, BOJOEMOB U 14.05
OKpY’Karollas cpefa. M0Y4B

34. | ITOroBBIi ypOK IO KypCY XUMHHU 17.05-
11 xnacca. 21.05,

24.05,
25.05
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CIIMCOK JIMTEPATYPBI
JIMTEPATYPA JUUIA YUUTEJIA

1. Xumusa 11 k. I'.E.Pygsutuc, @.I'.®enpaman M «IIpocsemenue» 2018
2. Tlporpammsl mo xumun M.H. AdanacseBa M: «IIpocsenienne» 2018

3. Xwwmus 11 . O.C.I'abpuensa M. «/Ipoda» 2006
4. KHura Jyist yTeHUs 110 HeopraHuyeckoil xumuu coct. B.A . Kpunman
M «IIpocsemenune» 2003
5. Tunbl XUMHYECKHX 3a/1a4 ¥ criocoObl ux pemrenns M.J1.HoBommHckui,
H.C.HoBomuuckas Kpacaogap OOO «Cosertckas Ky6anb» 2006
6. Xumus u noBceqHeBHas ku3Hb yenoBeka [.B.IIuuyruna M. «/Ipoda» 2004
7. COOpHUK caMOCTOSTENbHBIX paboT o xumuu §-11 W.M.HoBommHckui,
H.C.HoBommunckas, JI.®. ®enocoBa Mocksa: «IIpocsemenne» 2002
Jluteparypa a1 yqamuxcs
1. Xumus 11 xn. I'.E.Pyazutuc, ®.I'.®ensaman M «lIpocsemenne» 2018
2. Xumus 11 k. O.C.I'abpuensa M. «Zlpoda» 2006
3. Kuwra s ureHus 1o Heopranudeckoi xumun coct. B.A . Kpunman

M «IIpocsemenune» 2003
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