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MnaHnpyemMble pe3ynbTaTbl OCBOEHUS yuebHOro npeameta ""Xumms'

JINYHOCTHBIMK pe3ynbTaTaMn U3yHeHNs YyY4eOHOro npeameTa «XUMus» SBASKOTCA cneytoume YMeHUs;

1. Poccuiickas rpaxjaHckas WAeHTUYHOCTb (NaTpuoTu3M, yBaxeHne K OTeuecTBY, K MPOLIJIOMY W HacTOSILLEMY MHOTrbHaLMOHaNbLHOIO Hapoaa
Poccuun, 4yBCTBO OTBETCTBEHHOCTU U fjonra nepef PoauHoN, mnaeHTudukaumsa cebs B KayeCcTBe rpaxpaHuHa Poccun, cy6beKTUBHAsA 3HAYMMOCTb
MCMo/b30BaHUA PYCCKOro f3blKa M A3bIKOB HapofoB Poccum, oco3HaHMe U OULyL,eHUEe IMYHOCTHO COMPUYaCcCTHOCTU cyabbe poccuiicKoro Hapoga).
Oco3HaHMe 3THUYECKOW MPUHAANEXHOCTW, 3HAHMe UCTOPUK, A3blKa, KY/IbTYypbl CBOEro Hapofa, CBOEro Kpas, 0CHOB Ky/bTypHOro Hacfneius Hapo4oB
Poccum n yenoBeyecTBa (MAEHTUYHOCTb YenoBeKa C POCCUIACKOA MHOrMOHaUWOHaNbHOW KynbTYpoi, CONPUYACcTHOCTb MCTOPUU HApPOAOB WM FoCyfapcTB,
HaxoAMBLUMXCSA Ha TeppuTOpPMU COBPEMEHHOI Poccuun); MHTepuopusaums TyMaHUCTUYECKUX, AeMOKPaTUUYECKUX W TPagWUMOHHbIX LEHHOCTeN
MHOrOHaLUMOHaNbHOI0 poccuiickoro obuiectBa. OCO3HAHHOE, YBaXXWUTeflbHOe M [0O6pPOXenaTe/lbHOe OTHOLUEHWEe K WCTOPUU, KyNbType, penurum,
TpaguLusaM, A3biKaM, LEHHOCTSIM HapoAoB Poccnm n HapooB Mupa.

2. TOTOBHOCTb U CMNOCOGHOCTbL 06yYalLWMXCA K CamMoOpasBUTUIO M camoobpa3oBaHW Ha OCHOBE MOTMBALMKW K 06y4YEHUIO M MO3HAHUIO;
FOTOBHOCTb U CNOCOOGHOCTb OCO3HAHHOMY BbIOOPY M MOCTPOEHUIO fasibHeRLW e NHANBUAYa/IbHOW TPaeKTopMn obpasoBaHns Ha 6a3e OpMEHTUPOBKU B
Mupe npodeccnii n NpodeccroHanbHbIX NPeANOYTEHNNA, C YHETOM YCTOWUYMBbLIX MO3HaBATE/IbHbIX NHTEPECOB.

3. Pa3BuToe MOpasbHOe CO3HAHWE W KOMMETEHTHOCTb B PELUEHMM MOpasibHbIX MPO6/IEM Ha OCHOBE JIMYMHOCTHOrO Bbi6opa, (hopMupoBaHUe
HpPaBCTBEHHbIX YYBCTB M HPaBCTBEHHOr0 MOBeLEHUS, OCO3HAHHOT0 W OTBETCTBEHHOr0 OTHOLIEHWA K COGCTBEHHbIM MOCTynKam (CMOCOGHOCTb K
HpPaBCTBEHHOMY CaMOCOBEPLUEHCTBOBAHUK; BEPOTEPMUMOCTb, YBaXXWTe/IbHOE OTHOLIEHWE K PEUrMO3HbIM 4YyBCTBaM, B3rfsjaM f0Aed nam ux
OTCYTCTBUIO; 3HAHME OCHOBHbIX HOPM MOPanu, HPABCTBEHHbIX, LYXOBHbIX WAeaNoB, XPaHUMbIX B Ky/bTypHbIX Tpaguumax Hapofos Poccun,
FOTOBHOCTb Ha MX OCHOBE K CO3HaTe/IbHOMY CaMOOrpaHWYeHU0 B MOCTYyNKax, NMOBeAEHWMU, PacTOUYMTE/IbHOM MOTPebUTENbCTBE; CHOPMUPOBAHHOCTL
npejcTaB/ieHWA 06 OCHOBaX CBETCKOWM 3TUKW, KyNbTypbl TPAAULUOHHBLIX PESIUTUIA, NX PONY B pa3BUTUM KyNbTypbl U UCTOpUU Poccun 1 4yenoBeyecTBa,
B CTAHOB/IEHWM TPaXKJaHCKOro obuiecTBa M POCCUINCKON rocyfapCTBEHHOCTW; MOHMMaHWe 3HAYeHWS HPABCTBEHHOCTWU, BEpbl U PEIUTUU B XKU3HU
yenoBeKa, ceMbU M obuiecTBa). CHOPMMPOBAHHOCTL OTBETCTBEHHONO0 OTHOLIEHUA K YUYEHUH; YBAOXWUTE/IbHOINO OTHOLWIEHUA K TPyAy, Hanuuue onbiTa
yyacTusi B coumanbHO 3Hadyumom Tpyge. Oco3HaHME 3HAYEHUA CEMbU B XKXW3HWM YenoBeKa M 06WecTBa, MPUHATUE LEHHOCTU CEMENHOWM >XU3HW,
YBaXXUTENbHOE M 3a60T/IMBOE OTHOLLUEHME K Y/IeHaM CBOE CeMbM.

4. ChopMMPOBAHHOCTb LE/IOCTHON0O MUPOBO33PEHUS, COOTBETCTBYHOLLEI0 COBPEMEHHOMY YPOBHIO PasBUTUSA HayKWU U 06LLECTBEHHOW MPaKTUKW,
YUYUTbIBAKLLEFO COLMANbHOE, KY/IbTYPHOE, I3bIKOBOE, JYXOBHOE MHOroo6pasne COBPeEMeEHHOro Mupa.

5. Oco3HaHHOe, YBaXXUTeNbHOE 1 fob6poXenaTenibHOe OTHOLWEHWE K JPYTOMY Ye/l0BEKY, ero MHEHMWI0, MUPOBO33pEHMNIO, KybType, A3bIKY, Bepe,
rpaXKgaHcKoi nosumuun. MOTOBHOCTbL M CMOCO6HOCTbL BECTU AMANOr C APYTMMU NHOABMU U JOCTUraTb B HEM B3aUMOMOHUMaHWUA (MAeHTUdUKaLMA cebs
KaK MO/IHONPaBHOro cybbekTa 06WEeHNS, FTOTOBHOCTb K KOHCTPYMpOBaHWI0 obpasa napTHepa Mo AManory, roToBHOCTb K KOHCTpyMpoBaHUi0 obpasa
JONYCTUMBIX cNOCO60B AManora, rOTOBHOCTb K KOHCTPYUPOBaHMIO NpoLecca fnanora Kak KOHBEHLMOHMPOBaHNS MHTePecOoB, Npoueyp, FOTOBHOCTb U
Cnoco6HOCTb K BEEHMI0 MEpPeroBopoB).

6. OCBOEHHOCTb COLMa/bHbIX HOPM, MPaBU NOBEAEHUA, POSIER U (hOPM COLMANBHOW XWU3HM B Fpynnax M coobuiecTBax. YyacTue B LUKO/IbHOM
camoynpaBfeHnn 1 06U eCTBEHHOW XW3HW B MNpefenax BO3pPacTHbIX KOMMETEHLWUI C y4eTOM PEernmoHanbHbIX, 3THOKYNbTYPHbIX, COUWANbHbLIX U



IKOHOMUYECKUX 0COGeHHOCTel ((DopMMpOBaHME TOTOBHOCTU K y4acTWUIO B MpoLecce ynopsAovYeHUsi COUNANbHbIX CBSA3EA M OTHOWEHWIA, B KOTOPbIe
BK/IIOUEHbl M KOTOpPble (OPMUPYKT camu yuyaliuecsi; BKJ/IDYEHHOCTb B HEMOCPEACTBEHHOE TPaXAaHCKOe y4yacTue, FOTOBHOCTb Yy4yacTBOBaThb B
XUN3HEeATENIbHOCTM MOAPOCTKOBOTO 06LLECTBEHHOINo 06befUHEHUS, NMPOAYKTUBHO B3aVMOAENCTBYIOLWEro C COLMAaNbHOW cpefoli U couuanbHbIMU
UHCTUTYTaMU MeHTU(GUKaLUA cebs B KayecTBe Cy6beKTa coUMaNbHbIX MpPeo6pasoBaHUil, 0CBOEHUE KOMMETEHTHOCTE B cthepe OpraHM3aTopCKoOid
BeSTENIbHOCTW; MHTEPUOPU3ALUA LLEHHOCTEl CO3UAATEe/IbHOTO OTHOWEHUS K OKpYyXXatolleli 4eiCTBUTENbHOCTH, LLeHHOCTEl coLManbHOro TBOPYECTBA,
LEeHHOCTU MPOAYKTUBHOW OpraHusauuMu COBMeCTHOlM [JesATe/IbHOCTW, camopeanusauuu B Trpynne U OpraHu3ayuu, LEHHOCTU «[pYyroro» Kak
paBHOMpPaBHOr0 NapTHepa, POPMUPOBAHME KOMMETEHLMIA aHannsa, NPOeKTUPOBAHMWSA, OpraHM3aunumn AessTe/IbHOCTH, pedreKcumn N3MeHeHMUA, cnoco6oB
B3aMMOBbITO4HOI0 COTPYAHMYECTBA, CNOCO6OB peanmsalun COGCTBEHHOIO NAEPCKOr0 NOTEHUMANa).

7. ChopMMpPOBaAHHOCTb LLEHHOCTU 340pOBOro M 6esonacHoro obpasa XW3HW; UHTepuopusauus MNpaBu MHAMBULYASTBHOTO U KOMNEKTUBHOIO
6e30MacHOro NOBefEHNS B UPEe3BblUYAMHBIX CUTYaUUAX, YTPOXAKLLMX XXU3HW 1 3[0POBLI0 /110 eli, NpaBuI NOBEAEHWSI HA TPAHCMOPTE M Ha AOporax.

8. Pa3sBMTOCTb 3CTETMYECKOrO CO3HAHUS 4Yepe3 OCBOEHME XY[OXECTBEHHOro Hac/iefusi HapofoB Poccum U Mupa, TBOPYECKOW AesiTENIbHOCTU
3CTETUYECKOr0 XapakTepa (cnoco6HOCTb MOHUMATb XYLOXECTBEHHbIe TMPOU3BELEHUS, OTpaxawliue pasHble 3THOKY/IbTYPHble Tpaguuuu;
C(hOPMUPOBAHHOCTb OCHOB XY[OXECTBEHHOI Ky/NbTypbl 06y4alLNXCS KaK 4acTu UX 06Lieil AYXOBHOW Ky/bTypbl, Kak 0c060ro cnoco6a no3HaHUs
YXW3HW 1 CPefCcTBa OpraHu3aumy o6LeHUs; 3CTETUYECKOE, IMOLMOHANIbHO-LLEHHOCTHOE BUAEHUE OKPYXXaKLWEero Mnpa; cnoco6HoCTb K 3MOLMOHANIbHO-
LLEHHOCTHOMY OCBOEHMI0 MUPA, CAMOBbLIPAXXEHUID N OPUEHTALUN B XY[0XECTBEHHOM U HPABCTBEHHOM MPOCTPAHCTBE KY/NbTYPbl; YBAXEHUE K UCTOPUM
KynbTypbl cBoero OTeyecTBa, BbIPaXEHHOW B TOM 4uc/ie B MOHMMAHWU KPAacoTbl YesiOBEKA; MOTPe6HOCTb B O6GLLEHUM C XYAOXKECTBEHHbLIMU
Npou3BefeHNs MU, CHOPMUPOBAHHOCTL AKTUBHOIO0 OTHOLWIEHWS K TPaguLUAM XYZAOXXeCTBEHHOU KynbTypbl KaK CMbIC/I0BOW, 3CTeTUYecKol w
JINYHOCTHO-3HAYUMOL LLEHHOCTK).

9. ChopMMPOBAHHOCTb OCHOB 3KOJIOTMYECKOW Ky/bTypbl, COOTBETCTBYHOLWE/i COBPEMEHHOMY YPOBHIO 3KOJIOFMYECKOTO MbILIJIEHWS, Hanuuue
OMbiTa 3KOMOTMYECKU OPUEHTUPOBAHHOW PeIeKCMBHO-OLEHOYHOW U MPaKTUYECKON [eATENIbHOCTU B >XU3HEHHbIX CUTyauusax (FrOTOBHOCTb K
NCCNef0BAHUID NPUPOAbl, K 3aHATUSAM CE/IbCKOXO03AMCTBEHHBIM TPYAOM, K XYAOXXECTBEHHO-3CTETMUYECKOMY OTPAKEHUK MPUPOAbl, K 3aHATUAM
TYpVM3MOM, B TOM YUC/ie IKOTYPU3MOM, K OCYLLLECTBJIEHMNIO MPUPOAOOXPAHHON AeATENbHOCTN).

MeTanpeameTHbIMK pPe3yibTaTaMy U3yUYeHUs1 Kypca « XUMUS»ABASAeTCA (hOPMUPOBaHME YHUBEPCA/IbHBIX YUebHbIX AeincTeuin (YY):
bl '«

PerynatunsHble YY[]

1.YMeHne camOCTOATENIbHO ONpefenaTb Lenm obyydyeHns, ctaBuTb M (hOPMYyIMpoBaTb HOBbIE 3ajayn B yvyebe M no3HaBaTe/lbHO JeATENbHOCTH,
pa3BMBaTb MOTMBbLI U UHTEPECHLI CBOel MO3HaBaTE/IbHON AeATENbHOCTH.

ObyyvarLwmiica CMOXeT:

* aHaNM3MpoBaTb CYLLECTBYHOLW e 1 NNaHUpOBaTb byayline obpa3oBaTe/ibHble pe3ynbTaThl;

* MAEHTN(HULNPOBaTb COOBCTBEHHbIe NP06AEMbI M ONPefeNATb rnaBHy nNpobaemy;

* BblABMraTb BEPCUM peLleHUs NpobaeMbl, GOPMYyINPOBaTh FMNOTe3bl, MPeABOCXMLLATL KOHEYHbI pe3ybTarT;



* CTABUTb Lie/Ib eAATE/IbHOCTM Ha OCHOBE OMpPe/e/ieHHON NPo6aeMbl U CYLLLECTBYO LW MX BO3MOXHOCTEN;
* (hOPMYy/IMPOBaTh YUeOHble 3aaul KaK Laru JoCTUXKeHUS NOCTaBMEHHOW Lenu AesTeNbHOCTH;

» 060CcHOBbIBaTb LuenieBble OPUEHTUPbLI N NPUOPUTETbI CCbIJTKaMW Ha LEHHOCTW, yKa3blBad U o60cHOBbIBas nornyeckyr nocnenoBaTte/sibHOCTb
LiaroB.

2. YMeHue CcaMOCTOSITe/IbHO MAaHMpoBaTb MNYTU AOCTUMXKEHWUS Leneid, B TOM 4MC/e anbTepHAaTUBHble, OCO3HAHHO BblIGMpaTb Haubonee
3 heKTUBHbIE CNOCOGLI PeLleHNst y4ebHbIX M NO3HaBaTe/IbHbIX 3ajay.

ObyyalLwniics CMOXeT:

e ONpefensiTb Heob6XxoAMMble felicTBMe(S1) B COOTBETCTBUM C yHeOHOM 1 No3HaBaTeIbHOM 3afa4veil U COCTaBAAThL arOPUTM UX BbINOTHEHUS;

* 000CHOBbIBaTb M OCYLLECTBNATbL Bbl60Op Hanbonee ah(heKTMBHbIX CNOCO60B pelleHNs y4ebHbIX 1 MO3HaBaTe/IbHbIX 3ajay;

* ONpefensaTb/HaX0AnNTb, B TOM YUC/e U3 NPeASI0XKEHHbIX BapMaHTOB, YC0BUA AN BbINOMHEHMS YUYeOHOI 1 No3HaBaTe/lbHOW 3ajayu;

* BbICTPaMBaTb XXM3HEHHbIe N/aHbl HA KPaTKOCPOYHOe byayuiee (3asABNSATh LeneBble OPUEHTUPLI, CTaBUTh afieKBaTHble UM 3ajayn 1 npegnaratb
felicTBUA, yKasbiBass 1 060CHOBbIBas SI0rMYECKY MNOCNef0BaTeIbHOCTb LIAroB);

* BbIOMpaTb M3 NPeLNOKEHHbIX BAPMAHTOB M CAMOCTOSAITE/IbHO UCKaTb CpeAcTBa/pecypchbl AN pelleHns 3a4aumn/g4OCTUXEHNS Lenu;

* COCTaBNATbL NJlaH pelleHUs NpobaeMbl (BbIMOHEHUA NPOEKTa, MPOBEAEHUS UCC/IEA0BaHNSA);

* ONpefensaATb NOTeHUWabHble 3aTPYAHEHNS MPU pelleHnn Yy4ebHOW U No3HaBaTeNbHOW 3ajayun U HaxX04UTb CPeAcTBa A1 UX YCTPaHeHUs;

e oNucbliBaTb CBOV OMbIT, O(*)OpMI'IFlFl ero gna nepegadyun gpyrmm nwoaam B BUAE TEXHOJIOTMN pelleHUNA NMpPpaKTUYEeCKUX 3afady onpepesieHHOro
Kfacca,

* NN1aHMPOBATb M KOPPEKTUPOBAThL CBOK MHAWBUAYaNbHYI0 06pa3oBaTe/IbHY TPAeKTOPUIO.

3. YMeHMe COOTHOCUTL CBOU ,U,eVICTBMFl C nN1aHnpyemMmbiMKn pesysibTaTaMn, OCyUWeCTB/IATb KOHTPO/1b cBOel 0EeATE/IbHOCTM B nNpouecce AOCTUXEHUA

pesynbTaTa, ONpefenaTb CNOcobbl AeACTBUIA B pamMKax NpeAnoXeHHbIX YCNOBUIA M TpeboBaHMWI, KOPPeKTUPOBaTb CBOW AENCTBUS B COOTBETCTBUM C
n3MeHsLWenca cuTyaymnei.

Ob6yyalLWwniics CMOXeT:

e onpeaenATb COBMECTHO C MefaroroMm W CBepPCTHUKaAMU KPUTEPUM MaHUPYEMbIX pPe3y/bTaTOB W KPUTEPUM OLEHKU CBOel yueGHOI
LeATeNbHOCTH;

e CUCTEMATU3NPOBATL (B TOM Yuc/e BbibMpaTb NPUOPUTETHbLIE) KPUTEPUU NAAHUPYEMbIX Pe3yNbTaTOB M OLEHKU CBOeN feATeNbHOCTH;

* 0TOMpPaTb MHCTPYMEHTbI ANS OLEHMBAHUSA CBOEW LeATeNbHOCTU, OCYLLEeCTBAATL CAMOKOHTPO/b CBOE eATeNbHOCTU B paMKax MpeasioXeHHbIX
ycnosuii n TpeboBaHmii;

* OLEHMBATb CBOK LESATE/IbHOCTb, apryMEHTUPYS NPUUMHbBI JOCTUXEHUS UAN OTCYTCTBUSA MAAHUPYEMOT0 pesynbTaTa;

* HAaXOAUTb JOCTATOUYHbIE CPeACTBa AN BbINOMHEHUA YUeOHbIX AeliCTBUIA B U3MEHAKOLWeNca cutyauum n/mam npu oTCyTCTBMU MAaHUPYEMOro
pe3ynbTara;

i pa60Tas=| no CBOeEMY TnMJlaHY, BHOCUTb KOPPEKTMBbI B TEKYLUYI AEATE/IbHOCTb Ha OCHOBE aHasin3a N3MeHEHUN cntyaunmn aonda nonydeHuA



3aniaHMPOBAHHbIX XapaKTePUCTUK NPOAYKTa/pe3ybTaTa;

e YCTAHAB/IMBATb CBSI3b MEXAY MOJIYYEHHbIMU XapaKTepPUCTUKAMU MPOAYKTA M XapaKTepucTUKaMu npouecca AesiTeNIbHOCTW U MO 3aBEpLUEHUN
JesiTeNbHOCTM Mpeanaratb U3MEHEHME XapaKTEPUCTUK MpoLLecca Ans NoNyvYeHUs yayylleHHbIX XapaKTepUCTUK NPOAYKTa,;

* CBEPSATb CBOW AEWCTBUSA C LeSIbI U, NPU HEOBXOAUMOCTM, NCNPABAATL OWINGKN CAMOCTOSITENIBHO.

4. YMeHMe OLeHUBATb NPaBU/ILHOCTb BbIMO/IHEHUS Y4e6HOI 3ajaun, COGCTBEHHbIE BO3MOXHOCTY €e peLleHuns.
Ob6yyaloLWwmniicss CMOXeT:

e ONpPefenaTb KPUTEPUN NPaBUIbHOCTU (KOPPEKTHOCTM) BbINOMHEHNS] YUEBHOW 3aga4u;

* aHa/IM3MpoBaTb M 060CHOBbLIBaTb MPUMEHEHNE COOTBETCTBYHLLET0 MHCTPYMEHTAPUSA A5 BbINOSIHEHUSA Yy4e6bHO 3agaun;

e CBOOOHO MO/b30BAThHCS BbIPaboTaHHbIMW KPUTEPUSAMU OLLEHKWU M CAMOOLLEHKW, UCXOAA U3 LeNn U MMEe LW UXCs CPeacTB, pasnmyasa pesynbtaT
N cnocobbl AeicTBUA;

e oueHmBaTb MNpPOAYKT cBoeli 0EATENBbHOCTM MO 3ajaHHbIM n/Mnn camMoCcTOATESIbHO onpeneneHHbIM KpuUtTepundam B COOTBETCTBUM C LENBLIHO
NEATENTIbHOCTW;

e 060CHOBbLIBATb AOCTUXMMOCTb LEIN BbI6paHHbIM CMOCO60M HA OCHOBE OLUEHKWM CBOWMX BHYTPEHHUX PECYPCOB U AOCTYMHbIX BHELIHUX
pecypcos;
* bMKCMpPOBaTH U aHANIN3NPOBATb AUHAMUKY COGCTBEHHbIX 06pa30BaTe/IbHbIX Pe3y/ibTaToB.

5. BnageHne ocHoBaMM CaMOKOHTPONSA, CaMOOUEHKW, MNPUHATUS PpPeleHnini M OoCyW ecTB/IEHUS OCO3HAHHOro Bbli6opa B Y4uebHOIA
no3HaBaTeNbHOMN.

O6yyarLWmniAicst CMOXET:

e HablOAaTb U aHAIM3NPOBATb COGCTBEHHYI YUeBHYI U MO3HABATE/IbHYH [AeATE/IbHOCTb U AeATENIbHOCTb APYruMx o6y4alolwuxcs B npoLecce
B3aMMOMpPOBEPKN;

* COOTHOCWUTb peasibHble N NNaHNpyeMble Pe3y/ibTaThbl VIH,CLI/IBVI,qyaI'IbHOVI o6pa3OBaTean017| neATeNbHOCTU N AeNnaTb BbIBOAbI;

e NpUHNMaTb peleHne B y‘-I96HOI7I cuTyauunnm n HeCTn 3a Hero OTBETCTBEHHOCTb,

* CAMOCTOATENIbHO onpeaenAaTb NPUYNHBI CBOEIr0o ycnexa nanm Heycnexa n HaxogunTb cnocoo6bl BbiX0o4a N3 CUTyalMnn Heycnexa,

* PETpPOCNEKTMBHO OMpenesniaTb, KaKue ,D'eVICTBMFl no peweHnto y‘-I66HOI7I 3ajadynn UM napameTpbl 3TUX ,D,EVICTBMVI npuBen K MNONYHEHUIO
MMEKLET0oCA NPoAYKTa yHeﬁHOVI [EATENTIbHOCTW;

e NeMOHCTPMpoOBaTb MNpuemMbl perynaunmn I'ICI/IXO(*)I/ISI/IOI'IOFVI‘-IGCKVIX/ IMOLIMOHaNNbHbIX COCTOSAHWIA ona OOCTUXEHUA 3q3(b€KTa YCMNOKOEHNA

(ycTpaHeHUss 3MOLMOHa/IbHOW HanpshKeHHOCTW), 3ddeKkTa BOCCTaHOBMeHUA (ocnabneHUs nNposABAeHUA YyToMAeHUA), 3ddeKTa akKTusmsayum
(NoBbIWEHNSA NCUXOPU3NONOTNYECKON PEAKTUBHOCTH).



lNo3HaBaTeNbHble YY/]

1.YMeHune onpegenaTb NOHATWA, co3gaBaTb 0006LeHMSA, ycTaHaBNMBaTb aHanornm, Knaccu@uumpoBaTb, CaMOCTOATENIbHO Bbl6MpaTb 0CHOBAHMWA
N KpuTepuum [ANA  Knaccu@ukauymu, ycTaHaBAMBaTb MNPUYUHHO-C/EACTBEHHbIE CBA3WM, CTPOUTb JIOTUYECKOe paccy>XXjeHwe, yMO3aK/lUeHue
(WHAYKTUBHOE, AefyKTUBHOE, MO aHanorum) 1 fenatb BbIBOAbI.

ObyyaLwmnincsa CMoxXer:

* nogbmpaTb C/10Ba, COMNOAYMHEHHbIE K/IOYEBOMY C/I0BY, ONMpeaensAtoluLne ero Nnpu3HaKkm 1 cBoOCTBa;

* BbICTPaMBaTb OTMYECKYIO LENOYKY, COCTOALLYI M3 K/HOUYEBOro C/10Ba U CONOAYNHEHHbBIX eMY C/OB;

* Bblfe/IATb 06W NI NPU3HAK ABYX WUAN HECKONbKUX NPeAMeTOB WU ABNEHUN N 06BACHATbL UX CXOACTBO;

* 06beAMHATD NPeLMETbl U ABMEHUA B FPynnbl N0 ONpefenieHHbIM NpPMU3HaKam, cpaBHUBaTb, KiaccuuumpoBaTb M 0606w aTh (hakTbl U ABNEHUS;

* BblfleNIATb ABJ/IEHNE U3 06Lero paja Apyrux ABneHuin;

e onpegensaATb 06CTOATENbCTBA, KOTOPble MPeALlecTBOBaNM BO3HWUKHOBEHMWIO CBA3M MeXAY SABMEHUAMMU, U3 3TUX 06CTOATENbCTB BbIAENATb
onpegenstouine, cnocobHble 6bITb NPUYNHOW AAHHOTO AB/IEHUS, BbISABAATb NPUYNHBLI N CAEACTBUA ABMEHUN;

* CTPOUTb paccy>jeHune oT 06 MX 3aKOHOMEPHOCTEN K YACTHbIM ABIEHUAM M OT YacTHbIX ABMEHMIA K 06 NUM 3aKOHOMEPHOCTAM;

* CTPOUTb paccy>XJeHne Ha OCHOBE CPaBHEHWSA MPeLMeTOB N ABMEHWIA, BblfenAaa Npy 3TOM 06LL e NPU3HAKMN;

* u3naratb MNOSIYYEHHYK MH(OPMaLUIO, UHTEPNPETUPYA ee B KOHTEKCTe peLlaemoli 3agaun;

* CaMOCTOSAITE/IbHO YKa3blBaTb Ha MHMOPMaLMI0, HYXAalLWylcsa B MNPOBEpKe, npeanaratb M NPUMEHATb CNOco6 MPOBEPKU [JOCTOBEPHOCTU
WHpopmaLmu;

» Bep6anms3oBaTb IMOLMNOHA/IbHOE BNeYaT/IeHWe, 0Ka3aHHOe Ha HEr0 MCTOYHUNKOM;

* 06BACHATL ABMIEHUSA, NPOLEcChbl, CBA3N U OTHOLWIEHUS, BbISIBSEMble B X0[e MO3HaBaTe/lbHOW M NCCNef0BaTeIbCKOW LeATeNbHOCTU (MPUBOAUTDL
06bSACHEHME C U3MEHEHMEM (DOPMbl MPELCTAB/IEHNS; 06BACHATD, AeTann3npysa nnm 06o06was; 06bACHATL € 3aaHHON TOYKN 3PEHUS);

* BbIABNATb W Ha3blBaTb MPUUYUHbI COObLITUA, ABMNEHWUSA, B TOM 4WCNe BO3MOXHble /Hanbonee BepOATHble MPUYMHBbI, BO3MOXHbIe MOCMeLCTBUSA
3aflaHHON NPUYNHBI, CAMOCTOATE/IbHO OCYLLECTBNASA NPUUYNHHO-CNEACTBEHHbI aHanus;

e fenatb BbIBOA Ha OCHOBE KPUTUYECKOro aHanusa pasHbiX TOYEK 3peHnA, NnoATBep>XAaTb BbIBO COGCTBEHHOI aprMEHTaLI,VIeVI nnn
CaMoCTOATE/NbHO NONMYYEHHbIMU AAHHBLIMW.

2.¥YMeHUe co3faBaTb, NPUMEHATb M NPeo6pa3oBbiBaTb 3HAKU U CMMBOJIbI, MOLENIN U CXEMbI /18 PelleHUs yye6GHbIX ¥ MO3HABATE/bHbIX 33jad.
O6yvarLWnincs CMOXeT:

* 0603Ha4YaTb CUMBOJIOM U 3HAKOM npegMmeT n/vnn siBneHune;

* ONpeaensiTb IOFMYECKUE CBS3N MEXAY NpeamMeTaMu U/unu siBieHMaMun, 0603HavYaTb AaHHbIE IOTMYECKNE CBSI3U C MOMOLL b 3HAKOB B CXEME;
* co34aBaTb abCTPAKTHBLIN UK peanbHbI 06pa3 NpegmeTa U/MNW SBNEHNS;
* CTPOUTbL MOAE/b/CXEMY HAa OCHOBE YC/I0BWIA 3afaun u/unm cnocoba ee peLleHuUs;

e CO3paBaTb Bep6aanble, BELWECTBEHHbIE U VIH(pOpMaLI.I/IOHHbIe Moaenn C BblgeNneHNeM CYLWECTBEHHbLIX XapaKTepPUCTUK 06beKTa ana



onpegeneHnA cnocoba peweHnAa 3agayvym B COOTBETCTBUN C CI/ITyEiLI.VIBVI;

* nNpeobpasoBbiBaTb MOAENN C Lie/1bl0 BbISAIB/IEHUA 06LLUX 3aKOHOB, OMNpefeNsaoWnx JaHHyo npeaMeTHY0 061acTb;
* MNepeBOAUTb C/IOXKHYK N0 cocTaBy (MHOroacrnekTHYKW) WHpopmauyu wn3 rpapuyeckoro

unn  opmMann3oBaHHOro (CMMBONBHOIO)
npeacTaB/eHNs B TEKCTOBOE, Y HA060POT;

* CTPOUTb CXeEMY, a/ifTOPUTM AEIZCTBMH, ncnpaBnAaATb UM BOCCTaHaB/MNBaATb Hen3BeCTHbIN paHee anropuTmM Ha OCHOBE MMEKWLLETrocA 3HaHUA 06
06beEKTE, K KOTOPOMY NPUMEHAETCA alfTOPUTM;

e CTPOUTb AOKa3aTe/IbCTBO: NpAMOe, KOCBEHHOE, OT MPOTUBHOTO,

e aHanM3npoBaTb/pedIeKCMPOBaTL OMNbIT PaspaboTKM 1 peanvs3auun y4ebGHOro MpoeKkTa, UCCNef0BaHUSA (TEOPETUYECKOro, IMMNUPMYECKOT0) Ha
OCHOBE MPEeANOXEHHOW NPO6GAEMHOM CMTyaunn, NOCTABEHHOW Lenun n/nnmn 3afaHHblX KPUTEPUEB OLEHKN NpogyKTa/pesynbTaTa.

3. CMblONIOBOE YTEHME.
ObyyaroLwminca cMoXeT:

* HAXOA4MTb B TeKCTe TPebyemMyo MH(popMaLuto (B COOTBETCTBUM C LiefISIMW CBOEl LeATENIbHOCTW);

* OPUEHTUPOBATHLCS B COAEPXKAHUM TEKCTA, MOHMMATb LE/IOCTHBIN CMbIC/ TEKCTA, CTPYKTYPMPOBATh TEKCT;
* ycTaHaB/MBAaTb B3aMMOCBS3b OMUCAHHbLIX B TEKCTE COOLITUI, IBNEHWIA, MPOLECCOB;

e PE3IOMUPOBATHL INTABHY UAEH TEKCTA;
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» Npeo6pas3oBbIBaTb TEKCT, «MEPEBOASi» €ro B APYryl MOAanbHOCTb, MHTEPMNPETUPOBATb TEKCT (XYAOXECTBEHHbIN W HEXYNO0XECTBEHHbIN -
y4ebHbI, HAYYHO-NONYNSAPHbIA, MHHOPMaLNOHHBLINA, TeKCT non-fiction);

* KPUTMYECKN OLEHUBATbL CoAepXKaHue U hopMy TeKCTa.

4. ®opMMpOBaHUE U PA3BUTME IKOSOTMUYECKOTO MbILW/IEHUS, YMEHUE MPUMEHATbL €ro B MO3HAaBaTE/IbHOW, KOMMYHUKATWBHOW, couuanbHOiA
NpPakTUKe U NPodeccuoHanbHol opueHTaLuN.

O6yyaroLwniics CMOXeT:

s ONpefAensiTb CBOE OTHOLUEHWE K NMPUPOJHOIA cpege;

e aHaNIM3MpPOBATb BJIMSIHME 3KOJIOTMYECKUX (DAKTOPOB Ha cpefy 06UTaHWS XXMBbIX OPraHU3MOB;

* MPOBOANTL MPUUYMHHBINA 1 BEPOATHOCTHbIN aHaN3 3KONOTUYECKUX CUTYALUN;

* MPOrHO3MPOBAaTb N3MEHEHUS CUTyaLUN NpPU CMEHE AeliCTBUSA OfHOT0 (DaKTopa Ha AelicTBUE Apyroro akTopa;

* pacnpocTpaHsATb 3KOMOMMYUYECKME 3HAHMS U YYACTBOBATb B MPAKTUUYECKUX Ae/ax Mo 3aliuTe OKpyXatlleil cpeibl;
* BblpaXaTb CBOE OTHOLUEHWE K MPUPOLE YEPE3 PUCYHKU, COUMHEHUS, MOAE/TN, NMPOEKTHbIE PaGOThI.

5.Pa3BuTue MOTUBALMN K OBNafEeHNI0 KYNbTYpPOi aKTUBHOIO MCMNO/b30BaHUA CoBapel U Apyrnx NOUCKOBbLIX CUCTEM.
Ob6y4yalLWnncs CMOXeT:

e onpenendaTb HeOﬁXO,qVIMbIe K/filo4yeBble NMONCKOBbIE C/i0Ba N 3amnpochbl,
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* OCYLWeCcTBNATDb B3aI/IMO,qu7ICTBVIe C 3NNEKTPOHHBLIMWX NOUCKOBbIMN CUCTEMaMKN, CnoBapAMU;,

b (bOpMVIpOBaTb MHOXECTBEHHYHO Bbl60pKy N3 NONCKOBbLIX NCTOYHUNKOB ANA O6'I:>EKTVIBVI361LI,I/IVI Pe3ynbTaToOB MOUCKA;
®* COOTHOCUTb NOoNydYeHHble pe3ynibTaTbl MONCKa CO CBOEW 0eATeNbHOCTbHO.

KoOMMYyHUKaTUBHbIE YY [

1. YMmeHue opraHn3oBbIBaTb yqe6H0e COTPYAHNYECTBO U COBMECTHYH [AE€ATE/NIbHOCTb C YUUTENIEM N CBEPCTHUKAMMWU, pa60TaTb nHaneunayasibHO N B

rpynne: HaxoguMTb o06liee pelleHWe W paspewatb KOHMPJUKTbI Ha OCHOBe COrjlacoBaHUs Mno3vMuUuMlii U ydyeTa WHTepecoB; (OpMynMpoBaTh,
aprymeHTUpoOBaTb M 0TCTaMBaTb CBOE MHEHMUE.

ObyyvaroLwmniica CMOXeT:

- onpefensiTb BO3MOXHbIE PO/ B COBMECTHOU [eATEeNbHOCTMH;

- UrpaTb OMpeAesieHHYH PO/Sib B COBMECTHOW AesATeNbHOCTH;

- MPUHMMaTb MNOo3nMuUKI0 cobecegHUKa, MOHMMAs NO3NLUIO APYroro, pasnnyatb B ero peyn: MHeHue (TOYKY 3peHMUsl), AOKa3aTeNbCTBO (apryMeHThl),
haKTbl; TMMNOTe3bl, aKCUOMbI, TEOPUMU;

- oMpefensTb CBOW LeACTBUS U AelicTBMSA MapTHepa, KOTOpble CNOCOBCTBOBANMN MM NPeNATCTBOBANN NPOAYKTUBHOW KOMMYHUKaALUU;

- CTPOUTb MO3NTUBHbIE OTHOLUEHUSA B NpoLecce y4e6HOW 1 N03HaBaTeIbHON AeATeNbHOCTH;

- KOPPEKTHO U apryMeHTMPOBAHHO OTCTauBaTb CBOK TOUKY 3PEHMS, B AUCKYCCMUN YMETb BblABUraTb KOHTPAPryMeHThbl, NepepasnmpoBaTb CBOK MbIC/b
(BNafeHne MexaHM3MOM 3KBUBA/IEHTHbIX 3aMeH);

-  KPWUTUYECKM OTHOCUTbLCSA K COOGCTBEHHOMY MHEHWIO, C AOCTOMHCTBOM MpMU3HaBaTb OWMWOGOYHOCTb CBOEro MHeHUs (eciM OHO TaKoBO) M
KOpPPEKTUPOBaThb €ero;

- npepnaratb asbTepHaTUBHOE pelleHMe B KOHPIMKTHOW cuTyauuu;

- BblAeNATb 06U Y0 TOYKY 3PEHUSA B AUCKYCCUU;

- foroBapmBaTbCs 0 NpaBMaax M BoOMpocax Ansa 06Cy>XAeHus B COOTBETCTBMUM C NOCTAaBNEHHOW Nepej rpynnoii 3agayei;

- opraHu3oBbiBaTb y4eb6HOe B3aMMoAeicTBMe B rpynne (onpefensATb 06Wine Lenu, pacnpeaensaTs poau, forosapuBaTbecs ApYr ¢ 4pyrom v T. 4.);

- YCTPaHATb B paMKax Auanora pa3pbiBbl B KOMMYHUWKaLnu, 06yCJ'IOB]'IeHHbIe HEI'IOHI/IMaHI/IEM/HEI'IpI/IHTI/IeM CO CTOPOHBbI CO6€Ce,£I'HI/IKa 3afjayu, (pOprl
nnn cogepXaHmA gunanora.

2. YMeHMe 0CO3HAHHO MCMO/b30BaTb peyYeBble CPeACTBA B COOTBETCTBUM C 3ajaudeli KOMMYHMKaAUUW [N1S BbiPaXeHUS CBOUX UYBCTB, MbICAeid K
NnoTpe6HOCTEM ANA NIAaHWPOBAHWUSA W PErynsuuM CBOEN AeATe/IbHOCTU; BfafeHWe YCTHOW W MUCbMEHHOl peubld, MOHO/IOTMYECKOI KOHTEKCTHOM
peublo.

Oby4arouniica CMOXeT:

* OMpefensaTh 3a4avyy KOMMYHUKALMUN U B COOTBETCTBUU C Hell 0T6MPaTh peueBble CPeACTBa;

» 0T6MpaTb U MCMOMb30BaTh PEUYEBble CPEACTBA B NPOLLECCE KOMMYHUKALMN ¢ ApyTrUMKU NtoabMu (Auanor B nape, B Masoi rpynne u T. a.);

* MPEACTABNSATb B YCTHOW UM MUCbMEHHOR hopMe pa3BepHYTbIV NaH cO6CTBEHHON AeATE/TbHOCTHU;



. CO6ﬂI‘0,anb HOPMbI I'Iy6]'||/|‘-|HOI7I pedyn, pernaMmeHT B MOHO/10Te N ANCKYCCUN B COOTBETCTBUN C KOMMyHI/IKaTI/IBHOI\/'I 3a,u,a'-|el‘/’|;

* BblCKa3blBaTb N 060CHOBbIBATb MHEHUE (Cy)K,quI/Ie) N 3anpawinBatb MHEHUE MapTHEPA B paMKax ananora;

* MPUHNMATb peEWEHNE B X0A€ AMnasiora n cornacoBbiBaTb €ro C CO6€C€AHI/IKOM;

* CO3jaBaTb MUCbMEHHbIE «KNULLUNPOBaHHbIE» N OPUTUHA/IbHbIE TEKCTbI C NCMNO/Ib30BaHNEM HGO6XO,CI|I/IMbIX pedeBbiX CpeacTB,; .

* NCMNOJZIb30BaTb Bep6aanble cpeacrtea (Cpeﬂ.CTBa NIOTNYECKOIA CBF|3VI) onsa BblAeNNEHNA CMbIC/TOBbIX 6/10KOB CBOEro BbICTYNNEHUA]

* NCNONb30BaTb HEBep6a}1bele cpeacTtea UNM HarndagHble matepunanbl, I'IO,CLFOTOB}'IGHHble/OTO6paHHbIe noa PyKoBoACTBOM YUHUTENA,

e [enaTtb OLEHOYHbIA BbIBOA O [JOCTUXKEHUW LEIN KOMMYHUKAaLWUW HEeMocpeacTBEHHO TMOC/Ee 3aBEpPLIEHMS KOMMYHWKATMBHOIO0 KOHTaKTa U
060CHOBbIBATb €ro.

3.dbopmupoBaHne 1M pasBUTME KOMMETEHTHOCTM B 06/1aCTM MCMONb30BAHUA MH(POPMaLMOHHO-KOMMYHUKALMOHHbIX TexHonornii (ganee - WKT).
Obyyarowmiica cMOXeT:

* LesieHanpaB/IeHHO UCKaTb U MCMONb30BaTb MHPOPMaLNOHHbIE PeCYpPCbl, HEOOX0AMMble A1 peleHns yuyebHbIX M NPaKTUYECKUX 3ajay ¢ NOMOL, b0
cpeacts UKT;

e BblGMpaTh, CTPOWUTb M WCMOMb30BaTh afeKBATHYI WH(POPMALMOHHYK MOAeNb A8 MepejaynM CBOUX MbICNER CpPeACcTBAMU €CTECTBEHHbIX U
thopMasibHbIX S3bIKOB B COOTBETCTBUU C YC/IOBUSMMW KOMMYHUKALUU;

* BbleNSATb UH(OPMALMOHHbIM acnekT 3afayvn, onepupoBaTb AaHHLIMU, UCMO/b30BATh MOAE/b PELLEHUS 3a4auK;

* UCMNO0/b30BaTb KOMMbIOTEPHbIE TeXHOMOrnu (BKAYas BbIGOP afeKBATHbIX 3ajaye WHCTPYMEHTa/IbHbIX MPOrpaMMHO-annapaTHbIX CPeACcTB U
CEPBUCOB) AN1S pPeleHns MHHOOPMAUNOHHBIX M KOMMYHWKAUWOHHBLIX Y4Ye6HbIX 3afjay, B TOM YWC/E: BbIYMC/EHWE, HANMUCaHUEe MUCEM, COUYMHEHWN,
[OKNagoB, pedepaTos, co3faHue Npes3eHTaLnin n gp.;

*MCM0/1b30BaTh MH(HOPMALMIO C YUETOM 3TUYECKUX U MPABOBbIX HOPM;

e co3jaBaTb WH(MOPMALMOHHbIE pPecypcbl PasHOro Tuna W A9 pasHblX ayaunTtopuin, cobnwgatb MWHHOOPMALMOHHYK TUrMeHy W npaBuna
MHpOpMaLNOHHOI 6e30MacHoOCTN.

MpeAMeTHLIMU pe3yNibTaTaMy U3yUYeHUs NpeameTa SIBMIATCA CreAyHoLLMe YMEHUS:
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O6yyatomincst HayunTCs:

* XapakKTepunsoBaTtb OCHOBHbIe MeTOAbl NMO3HaHUA! Ha6}'IIO,CI,6HVIe, N3MepeHne, IKCNEPUMEHT,

* ONUCbIBaTb CBOWCTBA TBEPAbIX, XXNOKUX, ra3oo6pa3Hb|x BeLleCTB, BblaenAaAa UX CylWeCcTBeHHbIEe NMPU3HAKN;

* packpbiBaTb CMbIC/1 OCHOBHbIX XUMWYECKUNX MOHATUMA «aToM», «MOieKyna», «XUMUNYECKUN 3/IEMEHT», «MNPOCTOE BELWLECTBO», «CJ/IOXKHOE
BEWECTBO», «BaJIEHTHOCTb», «XMMNUYECKaA peakKuna», NCnosb3yd 3HaKOBYKO CUCTEMY XUMUN;

* pacKpbiBaTb CMbIC/1 3aKOHOB COXpaHeEHNA MaCCbl BEWECTB, NMNOCTOAHCTBA COCTaBa, aTOMHO-MOHBKyﬂHpHOVI TEOPUNU;

* pasnnyatb XMUMNYECKNE N qJVISI/I‘-IeCKVIe ABJIEHUNA;



* Ha3blBaTb XMMMNYECKUNE 3NIEMEHTbI;
* oNpefensATb COCTAB BELLECTB N0 UX (hopMyiam;
* ONpefenAaTb Ba/IEHTHOCTb aTOMa 3/1eMeHTa B COEANHEHUSAX;
* ONpefenATb TUM XUMUYECKUX peakumnii;
* Ha3blBaTb NPU3HAKN N YCNOBUA MPOTEKAHNA XMMNUYECKNX PeaKLnii;
* BbIABNATb NPU3HAKWN, CBUAETENbCTBYHOLLME 0 NPOTEKAHUN XMMUNYECKOWN peakummn Npu BbIMOTHEHUN XUMMUYECKOrO OMbITa;
* COCTaBNATb POPMY/ibl GUHAPHBLIX COEQUHEHWNIA;
* COCTaBNATb YPABHEHNA XUMUUYECKNX peakuuid;
» cobntogaTb npaBmna 6ezonacHoii paboTbl NPy NPOBEAEHMMN OMbITOB;
* M0/1b30BaTbhCA 1abopaTopHbIM 060pYyA0BAHNEM U NOCYLOM;
* BbIYNCAATb OTHOCUTENbHYIO MOJIEKY/IAPHYIO U MONSAPHYK MacChbl BELLeCTB;
5 S BS1 m rara
* BbIYUCNATb MACCOBYIO OO XMMUYECKOT0 3/ieMeHTa No Gopmysie COeJUHEHUS;
BbIUMCATb KO/IMYECTBO, 06bEM MM Maccy BeliecTBa N0 KOMYECTBY, 00beMy, Macce peareHToOB UM NPOAYKTOB peakuuu;
* XapakTepu3oBaTb PU3NUYECKME N XMMUYUYECKME CBOCTBA MPOCTbIX BELLECTB: KUCA0PO4a U BOAOPOAA;
* nonyvaTb, cobupaTb KMCMOPOA U BOLOPOS;
* pacno3HaBaTb OMNbITHbIM NyTeM ras3oobpasHble BeLLeCTBA: KUCMOPOA, BOLOPOA;
* pacKpblBaTb CMbIC/ 3aKOHa ABOragpo;
* pacKpbiBaTb CMbIC/T MOHATUN «TEN/IOBON 3PPEKT peakunm», «MOJIAPHbINA 06bEM»;
* XapakTepu3oBaTb PU3NUYECKME N XUMUYECKME CBOICTBA BOAbI;
* pacKpbiBaTb CMbIC/T NOHATUSA «PaCTBOP»;
* BbIYNCAATb MACCOBYH [0/1K0 PAaCTBOPEHHOr0 BeLLEeCTBa B pacTBOpE;
* MPUTOTOBNATH PacTBOPbI C ONPeAeIeHHOW MaccoBOW foMeli paCTBOPEHHOT 0 BELLECTBA;
* Ha3bIiBaTb COEAMHEHUS U3YUYEHHbIX K/1acCOB HEOPraHMYeCKMUX BELLECTB;
* XapaKTepunsoBaTb PU3NYECKNE U XMMMNYUYECKNE CBONCTBA OCHOBHbIX K/1aCCOB HEOPTraHMYeCKMX BeLLecTB: OKCUAOB, KUCNOT, OCHOBaHWUNA, coneli; ¢
onpefensiTb NPUHALNEXHOCTb BELLeCTB K ONpeAe/IeHHOMY K/acCy COeUHEeHU;
* COCTaBNATb POPMY/bl HEOPraHNYECKUX COEAUHEHMNI M3YUYEHHbIX K/1acCcoB;

* NPOBOANTbL ONbIThI, NOATBEPXAaK W MNe XuMmnyeckKune CBOMCTBA M3YyYEHHbIX K/acCcoB HEOPraHUYeCKNX BELLECTB;



* pacrno3HaBaTb ONbITHbIM NYTEM pacTBOPbl KUC/AOT U LLI,eI'IO'-IEVI Nno M3AMEHEHNKD OKpPaCKN MHOMKaTOPa,
* XapakKTepnsoBaTb B3aMMOCBA3b MeXAYy K/lacCaMW HEOPTraHUYECKMX CO€,CI,VIH€HI/II7I;

* packpbiBaTb cMmbIc/ Nepnognyeckoro sakoHa .. MeHpeneesa,;

* 006BACHATL PUIMYECKUI CMbICT aTOMHOF0 (MOPSAAKOBOr0) HOMEpa XMMMWYECKOro 3/ieMeHTa, HOMEPOB FPynnbl U Nepuoja B MepuoanyecKom
cucteme 4.N. MeHpeneesa;

* 00BACHATHL 3aKOHOMEPHOCTN U3MEHEHUNA CTPOEHUA aToOMOB, CBOWCTB 3/1IEMEHTOB B npepenax MasnblX,NepnoaoB W rnaBHbIX noarpynmn; e

XapaKTepn3oBaTb XUMWYECKMEe 3/1eMeHTbl (0T BOAOPOAA 4O KalbLMA) Ha OCHOBE WX MOJIOKEHWUS B nepuofunyeckoi cucteme .M. MeHpaeneeBa u
0CO6EHHOCTEN CTPOEHUS X aTOMOB;

®* COCTaB/IATb CXEMbI CTPOEHNA aTOMOB NeEPBbIX 20 afieMeHTOB HepMOAquCKOﬁ cuctembl .. MeHpeneeBa,;
* paCKpbiBaTb CMbIC/ NOHATUN: «XUMNYECKasi CBSA3bY», KINEKTPOOTPUNLATE/NIbHOCTb»;
> * XapaKTepnsoBaTb 3aBUCUMOCTb q3VI3I/I‘-IeCKI/IX CBOWCTB BELWECTB OT TUNa KpVICTaJ'II'IVI‘-IECKOI7I PELWETKN;
* ONpeaenaTb BUA XUMWNYECKOI CBSA3M B HEOpPraHM4YeCKnNX COeEANHEHUNAX] U .
. |/|306pa)|<aTb CXEMbIl CTPOEHNA MOJIEKY/1 BELLECTB, O6pa3OBaHHbIX pasHbIMN BUAaMN XNUMUNYECKNX CBs3eid;

* pacKpbiBaTb CMbIC/ MOHATUIA «UOH», «KATUOH», «aHUOHY, KINEKTPONUTDLI», «KHEINEKTPOJ/IUTbI», «INEKTPO/INTUYECKaA AuUcCcounauna»,
KOKUCNTNTENDb», KCTEMEHb OKUCNEHUNA» «KBOCCTAHOBUTE/Ib», KOKNUC/TEHNE», KBOCCTAHOBJ/IEHUNEY;

e ONpeaensiTb CTeNneHb OKMUCNEHNA aTOMa 3/leMeHTa B COeAMHEHWNN;

e pacKpbiBaTb CMbIC/T TEOPUN 3NEKTPONNTMYECKOM gnuccoumaumu;

e COCTaB/ISATb YPaBHEHMNS 3/IEKTPONUTUYECKON AUccoLMaLmm KUCIOT, W enoyeid, Conei;

* 00BACHATbL CYWHOCTb Mpouecca 3MeKTPO/IMTUYECKON Agnccoumaymm n peakynii MOHHOro 06MeHa;
e COCTaB/ISATb NMOMHbIE U COKpaLleHHble NOHHbIe YpaBHEHUS peaKuun o6MeHa;

e ONpefensiTb BO3BMOXHOCTb NPOTeKAHUS peakuniAi MOHHOTO 06MeHa;

* MPOBOAUTL peaKuuu, NOATBEPXKAAK L MEe KAYeCTBEHHbI COCTAB pa3IMyHbIX BELLECTB;

e ONpeaensiTb OKUCAUTENb U BOCCTAHOBUTEND;

* COCTaB/ISATb YPABHEHNSA OKUC/TUTENbHO-BOCCTAHOBUTE/IbHbIX peaKkuunii;

e HasblBaTb (PaKTOPbl, BAUSAIOLLME HA CKOPOCTb XMMMWNYUECKON peaKLmnu;

e KnaccuumumpoBaTb XMMUUYECKNE peaKLMM MO Pas/IMYHbIM NMPU3HaKaM;

e XapaKTepunsoBaTb B3aMMOCBSI3b MEX /Y COCTAaBOM, CTPOEHUEM W CBOWCTBAMMW HEMETa/0B;

e OUueHnBaTb BJZINAHNE XUMUNYECKOTO 3arpAa3HeHnA Opr)KalOLLI,EVI cpeibl Ha opraHM3mM 4enoBeKa;



e rpaMoOTHO o6pau.|,aTbcs=| C BewectBamMmun B I'IOBCG,IJ.HGBHOVI XN3HN

e onpependaTb BO3IMOXHOCTb NPOTeEKaHUA peaKLl,Mﬁ HEKOTOPbIX HpEACTaBMTeﬂeVI OpraHM4ecKmMx BewWecTB C Kucaopogom, sBogopoaom, Metasnamu,
OCHOBaHUAMMU, raaoreHamn.

O6y4aroLmincs NonyUYnT BO3MOXHOCTb HAYUNTbCS:

* BblABUTraTb N NPOBEPATb IKCMEPUMEHTA/IbBHO TUMOTE3blI 0 XUMNYECKUNX cBoMcTBax BEWECTB Ha OCHOBE UX COCTaBa U CTPOEHUA, NX CN0COGHOCTH
BCTYyMNMaTb B XUMNYECKNE peaKLUMN, O XapaKTepe U NpoayKTax pas/IM4YHbIX XUMNYECKUNX peaKLl,MVI;

* XapaKTepunsoBaTtb BewectBa MO COCTaBy, CTPOEHUH U cBOcTBaM, yCTaHaB/InBaTb MPUYUNHHO-C/NTEACTBEHHbBIE CBA3M MEXAY OaHHbIMU
XapaKTepuctTnkKammn BeLLECTBAa;

* COCTaB/ATb MOJIEKYNAPHbIE N NOSIHblE NOHHbIE YpaBHEHUA MO COKpPalWeHHbIM MOHHbLIM YPaBHEHUAM;

e NpPOrHosnpoBaTb CNOCO6GHOCThb BewecTBa MpPoABMATbL OKUCAUTE/IbHble WU BOCCTAaHOBUTE/IbHbIE cBOiCcTBa C y4yeTom CTeneHel OKUCNEHUSA
3/1IEMEHTOB, BXOAALWNX B Ero CoCTtas;

* COCTaBNATb ypaBHEHUA peaKLI,VIVI, COOTBETCTBYHO LW MNX MocsieaoBaTte/ibHOCTHU HDEBan.LEHMVI HEOpraHM4YecKnMx BELWECTB pPa3/IMYHbIX K/accoB; °

BblABUTaTb U MPOBEPATb 3IKCNEPUMEHTA/IbHO TUNOTE3bl O pPe3yJibTaTax BOS,EI,GVICTBVIH Pas3smIMyYHbIX (paKTDpOB Ha N3MEHEHMNE CKOPOCTMK XUMUYeCKOM
peakunn;

* NCMNO/Ib30BaTb I'IpVIO6p€T€HHbIe 3HaHNA ANnA 3KO/I0rM4YeCKM rpaMoTHOro noeegeHnA B Opr)KﬁPOLLI,EVI cpene,

* Mncnosib3oBaTb I'IpVIO6p€TeHHbIe K/Il04eEBblE KOMMNETEHUMN TPU BbINOJIHEHNN NPOEKTOB U y‘-IE6HO-I/ICCI'Ie,CI,OBaTerIbCKI/IX 3afiad4 no M3yyvyeHwuto
CBOWCTB, cnocob6oB nonyyeHnsa m pacno3HaBaHUA BeLLECTB,

e 06bEKTUBHO OLIEHVMBATb NH(POPMALIMIO 0 BelecTBaX U XMMUYECKMUX MpoLeccax;
* KPUTMUYECKN OTHOCUTLCA K MCEBJOHAYUYHOW UHpopMaLUmM, Heo6pPOCOBECTHON peKsiame B CpeAcTBax MacCcoBON MH(opmauum;
* 0CO3HaBaTb 3HAUYEHUE TEOPETUUECKMX 3HAHUI MO XUMUN AN MPAKTUUYECKON AeATeNbHOCTU YeN0BeKa;

* CO3paBaTb MOAENN N CXEMbl ONA pelleHnaA y466HbIX N no3HaBaTe/J/IbHbIX 3aja4; MOHMMaTb HEO6XO,CI,I/IMOCTb CO6I'II'0,CI,€HVIFI I'Ipe,ﬂ.l'lMcaHMVl,
npegnaraémMmblX B MHCTPYKLUUNAX MO MCNOJ/Ib30BaHNK NIEKapCTB, CPEACTB ObITOBO XUMUN © ap.



9 Knacc

BbII'IyCKHI/IK Hay4ynTCaA:

* XapaKTepun3oBaTb OCHOBHble MeTOAbl MO3HAHUA: HabNlOAeHNe, N3MePEHUE, IKCNEPUMEHT;

* ONUCbIBATb CBOMCTBA TBEPAbIX, XXUAKNX, ra3006pa3HblX BELLECTB, BbleAA UX CYLLeCTBEHHbIE NPU3HAKW;

e pacKpblBaTb CMbIC/T OCHOBHbIX XMMWYECKMUX MOHATUIA «aTOM», «MOJIEKYNa», «XUMWUYECKUIA 3/1eMEHT», «MPOCTOE BELLECTBO», «C/IOXHOE
BELLECTBO», «BaJIeHTHOCTb», «XMMUYECKasA peakLunsa», UCMOSb3ys 3HAKOBYIO CUCTEMY XUMUMN;

* pacKpbIBaTb CMbIC/1 3aKOHOB COXPaHEHMS MacChbl BeL,ecTB, NOCTOAHCTBA COCTaBa, aTOMHO-MOIEKY/IAPHOW Teopuu;

* pasnuyatb XMMUYecKne n u3nYecKkune ABMeHUS;

* Ha3blBaTb XMMUNYECKMNE INEMEHTbI;

* ONpefenaTb COCTaB BeLWecTB N0 UX popmynam;

* onpefensTb BaJIEHTHOCTb aTOMa 3/1eMeHTA B COEUHEHUNSAX;

s onpeaensaTb TUM XUMUUYECKNX PeakLuii;

* Ha3blBaTb MPU3HAKN N YCNOBUA MPOTEKAHUSA XUMUYUYECKNX peakumid;

* BbISIB/IATb MPU3HAKWN, CBUAETENbCTBYIOLWME O MPOTEKAHUN XMMUNYECKON peakunun Npu BbINMOJHEHUN XUMUYECKOT0 ONbITa;

* COCTaBNATb POPMYNbl 6UHAPHBIX COEAUHEHWA;

* COCTaBNATb YPABHEHUSA XUMUUYECKNX PeaKLnii;

» cob6nofatb npaBuna 6esonacHoii paboTbl NpM NPOBeAEHNMN OMbITOB;

* N0Nb30BaTLCA 1abopaToOpHbIM 060pyfOBaHUEM M NOCYAONA;

* BbIYNCAATb OTHOCUTE/IbBHYIO MOJIEKYNSAPHYO Y MOIAPHYIO MacChbl BELLECTB;

* BbIUYNC/IATb MACCOBYIO LO/1H0 XMMMUYECKOT0 3/1IeMeHTa N0 POpMye COEANHEHUS;

* BbIUYNCNATb KONMYECTBO, 06bEM MM MAcCCy BeliecTBa Mo KOANYeCTBY, 06bEMY, Macce peareHToB UKW NPOAYKTOB peakuuu;

* XapaKTepn3oBaTb (hM3MYECKNE N XMMUYECKUNE CBOMCTBA NMPOCTbIX BELLeCTB: KMUCA0po4a 1 BOAOPOAA;

* Mony4yatb, cobupaTb KNCN0POS 1 BOAOPOS;

* pacno3HaBaTb ONbITHbIM NYTeM rasoo6pasHble BellecTBa: KUCN0pPosi, BOLOPOS;

* packKpbiBaTb CMbIC/ 3aKOHa ABOragpo;

* pacKpblBaTb CMbIC/1 MOHATUI «TeN/I0BON 3PPEKT peaKynmn», «<MONSAPHbI 06beEMY;

* XapaKTepunsoBsaTb q3VI3VI‘-IeCKI/Ie N XUMWYECKUEe CBONCTBA BO/Abl;



* pacKpbIiBaTb CMbIC/T MOHATUA «PacTBOP»;

* BbIYUCNATb MacCOBYIO A0J/1H0 PACTBOPEHHOI0O BeLLECTBA B pacTBOpE;

* MPUTOTOBAATL PacTBOpPbI C ONpejeneHHON MacCcoBOW Joeli paCTBOPEHHOMO BeLLEeCTBa;

* Ha3blBaTb COEAMHEHMUSA U3YYEHHbIX K1aCCOB HEOPTraHNYECKNX BELLECTB;

* XapakTepu3oBaTb (PU3NYeCKNe N XMMMNUYECKMNE CBONCTBA OCHOBHbIX K/1acCOB HEOPraHNMYeCcKNX BeLLecTB: OKCUAOB, KUCAOT, OCHOBAHWI, CONeN; »
onpefensaATb NPUHAAIEXHOCTb BELLECTB K ONpefesleHHOMY KacCy COefJUHEHUA;

* COCTaB/IATb (POPMY/Ibl HEOPTraHNYECKNX COEAVUHEHMN N3YUYEHHbIX K/1accoB;

* MPOBOAUTL ONbIThbl, MOATBEPXAAlOLLNE XUMUYECKME CBOMNCTBA U3YUEHHbBIX KNacCOB HEOPraHWYeCKMX BeLLEeCTB;

* pacrno3HaBaTb OMbITHbIM MyTeM PacTBOPbl KUCAOT U WienoYveli N0 U3MEHEHWNIO OKPAcKW MHANKATOPA;

* XapakKTepn3oBaTb B3aMMOCBA3b MeXJy KiaccaMy HEOPraHUYecKnx CoefuHeHN’;

* packpbiBaTb cMbica MNepuognyeckoro 3akoHa .. MeHpeneeBa;

* 06BACHATL (YM3MYECKUI CMbICA aTOMHOI0 (NOPAAKOBOr0) HOMepa XMMMWYECKOr0 3/IEMeHTa, HOMEPOB TFpynnbl M NMepuoja B NepMOLUYECKON
cucteme .. MeHpeneeBa,;

* 00BbACHATHL 3aKOHOMEPHOCTN WU3MEHEHWNA CTPOEHUNA aTOMOB, CBOWCTB 3/1EMEHTOB B npegenax MaljiblXx NMeEpMoaoB WM TrnaBHbIX noagrpynmn; e

XapakKTepn3oBaTb XUMWNYECKNE 3JIEMEHTDI (OT Bogopona Ao KaflbLl.l/IFl) Ha OCHOBE WUX MOJIOXKEHUNA B I'IepVIO,qI/I'-IeCKOVI cucteme A.N. MeHpeneesa un
0CObeHHOCTEN CTPOEHNA X aTOMOB,

®* COCTaBNATb CXEMbl CTPOEHNA aTOMOB MepPBbIX 20 afieMeHTOB HepMO,ﬂ,MHECKOVI cuctembl .. MeHpeneeBa;
* pacKpbiBaTb CMbIC/ MOHATUN: «XUMUUYeCKas CBS3b», «INNEKTPOOTPUNLATE/IbHOCTb»;

* XapakKTepun3oBaTb 3aBUCUMOCTb qJI/I3I/I‘-IeCKI/IX CBOWCTB BELWECTB OT TUNa KpVICTEiI'II'II/I‘-IGCKOI7I PELLETKN;

e onpenendTb BUL XVUMUYECKON CBA3N B HeopraHM4YeCcKnx COeEANHEHUNAX]

i |/|306pa)KaTb CXeMbl CTPOEHNA MOJIEKY/1 BELWLECTB, 06pa3OBaHHbIX pasHbIMN BUAaAMUN XUMUNYECKUNX CBS3€ei;

* pPacKpbiBaTb CMbIC/ MOHATUIA «MOH», «KaTUOH», «aHWUOH», KINEKTPOJ/INTbI», «HE3JNTEKTPO/INTbLI», «3IJIEKTPOZIMTUHECKaA Auccoumnmaumna»,
«OKUCNMNTENDb», «CTEMEHb OKNCNMEHNA» «BOCCTAHOBUTE/Ib», «OKUCJ/TEHNE», «BOCCTaHOBJ/IEHNE»;

e OMpeaensiTb CTeNeHb OKWC/IEHWUS aTOMa 3/IEMEHTA B COEAUHEHUN;

* pacKpbiBaTb CMbIC/T TEOPUU 3NEKTPONMTUYECKON AnccoLnaLmnu;

* COCTAB/IATb YPaBHEHUS 3/IEKTPOIMTMYECKON AUccoLMaLmy KUCMOT, WenoYvei, coneii;

e 06BACHATL CYLHOCTb MpoLecca 3/IEKTPOIMTUYECKON Auccoumaumnm n peakumuii MOHHOT0 06MeHa;

* COCTaB/iATb NOJ/IHblE N COKPaLlEHHblIE NOHHbIE YPaBHEHNA peaKUnn obmeHa;



e onpenendTb BO3SMOXHOCTb NMPOTEKaHUA peaKLl,VII7I MOHHOIo 06MeHa;

* NpOoBOAUNTbL peaKuuun, NoATBEP>XKAako L ne KauyeCcTBeHHbIA cocTaB Pa3mINYHbIX BELWECTB;

e onpenenAdTb OKNUC/TNTENIb N BOCCTAHOBUTE/b,

* COCTaBNATb ypaBHEHUNA OKUC/TUTE/IbHO-BOCCTAHOBUTE/TbHbIX peaKu,vu7|; »

* Ha3blBaTb (paKTOpr, BANA U NeE Ha CKOPOCTb XUMUNYECKOW peakunun;

. K]'IaCCVICbI/ILI,VIpOBaTb XUMUNYECKHNE peaKUUN MO pas3/IMdHbIM NPU3HaKaM;

* XapaKTepnusoBaTb B3aMMOCBA3b MeXAy COCTaBOM, CTPOEHUEM U CBOMCTBAMW HEMETAs/IOB;

* NpoBOANTL OMbITbl MO MONYYEHUIO, co6|/|paH|/|+o N N3YHYHEHUNK XUMUYHECKUX CBOWNCTB F83006paSHbIX BeWwecTB: yrjieKnucnoro rasa, aMmmmaka, e
pacno3HaBaTb OMbITHbIM MYyTeEM ra3oo6pa3Hb|e BeLlecTBa: yFI'IEKI/IC}'IbIVI ras 1 aMMmmnack;

* XapakKTepunsoBaTb B3aMMOCBA3b MeXAy COCTaBOM, CTPOEHUEM U CBOMNCTBAMW MeTassoB;

* Has3blBaTb OpraHn4yeckue BewecTtBa no mx (*)OpMyI'IEZ MeTaH, 3TaH, 3TWUJIeH, MeTaHOo/1, 3TaHON, TNNUepunH, YKCycHada KucsoTa, aMMUHOYKCYCHas
KNCNoTa, CTeapnMHoOBada KMUCJ/i0Ta, 0/1EMHOBaA KNUCN0Ta, IN1HOKO03a;

* OUeHNnBaTb B/INAHNE XUMNYECKOTO 3arpA3HeEHNA Opr)K&POLLI,EVI cpenbl Ha OpraHM3M 4esioBEKa,

* rpamMoTHO o6pa|.|.|,aTbc;=| C BewecreaMmnm B I'IOBCG,EI,HEBHOVI XN3HN

onpeaenATb BO3MOXHOCTb MNMPOTeKaHWUA peaKqu7| HEKOTOPbIX HpeACTaBMTeﬂeVI OpraHn4yeckux BewWeCTB C KuUcCaopoaom,
MeTasi/zlaMun, OCHOBaHUAMW, rajioreHamu.

BbINYCKHUK NOMYyYNT BO3MOXHOCTb HayUUTbLCA:

BOJOPOAOM,

* BbIABUTaTb M MPOBEPATb IKCMEPVMEHTA/IBHO TMMNOTE3bl O XMMUYECKNX CBOMCTBAX BELLECTB Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CMOCOBHOCTY
BCTYNaTb B XMMUYECKME peaKkLnmn, 0 XxapakKTepe U NPOAYKTaX PasIMUHbIX XUMUYECKNX peaKLuii;

XapaKTepuns3oBaTb BeuiectBa Mo CoCTaBy, CTPOEHUH U cBoMcTBaM, yCTaHaB/IMBaTb MNPUYNHHO-CNEACTBEHHbIE CBA3NM MeXAYy AaHHbIMU
XapaKTepnUCcTnKamm BeLLECTBA,

* COCTaB/1ATb MOJIEKYNNAPHbIE U NOJIHbIE NOHHbIE YpaBHEHUA NO COKpPpaWeHHbIM NOHHbBIM YPaBHEHUAM;

* MPOrHos3npoBaThb CNocobHOCTb BeuwiecTBa NpPoABNATb OKUCNUTENNIbHbIE WIN BOCCTaHOBWUTEJ/IbHbIE cBOMCTBA C y4YyeTom CTeneHen OKWUCeHUS
3/1IEMEHTOB, BXOAALWNX B €ro coCTtaB;

* COCTaBNATb ypaBHEHUA peaKLl,VIﬁ, COOTBETCTBYHOLWMNX MOC/Ie40BaTE/NBbHOCTN I'IpEBpaLLl,eHVII\/’I HEOpPraHN4YeCKmMx BELWECTB pPa3/INYHbIX K/aCCoB; °

BbIBUTaTb M NPOBEPSATb 9KCMNEPMMEHTANIbLHO TUMOTE3bl 0 pe3yfbTaTax BO3AeNCTBUA Pas/IMUHbIX (haKTOPOB HA M3MEHEHME CKOPOCTU XMMMUUYECKON pe
aKumu;

* CNosib3oBaTb I'IpVIOﬁpETEHHbIe 3HaHNA Angd 3K0o/1I0rM4eCKn rpaMoTHOrIo noBegeHnAa B Opr)KaI'OLIJ,eVI cpeane;



* NCMO/b30BaTb MPUOBPETEHHbIE K/OUYEBbIe KOMMETEHLUM MPX BbIMNO/HEHUN MPOEKTOB M Yy4ebHO-UCCNEA0BATENbCKUX 3afay MO W3YUEHUHD
CBOWCTB, CNOCO6OB MOSTYYEHUS U pacno3HaBaHWS BELLECTB;

e 06BEKTMBHO OLEHMBATb UH(POPMALMIO O BELLECTBAX M XMMUYECKNX MPOLLeccax;

e KPUTUYECKN OTHOCUTLCS K MCEBAOHAYYHOI MH(OPMALMK, HeA06POCOBECTHON peKnamMe B CPefCTBAX MaccoBO MH(opMaLum;

* 0CO3HaBaTb 3HAUYEHMWE TEOPETUYECKUX 3HAHUIA MO XUMUKN A1 NPAKTUYECKOW LEATENbHOCTY Ye/I0BEKA;

e co3jaBaTb MOAENIN U CXeMbl ANS peweHWs yyeGHbIX M MO3HABaTeflbHbIX 3ajay; MOHUMaTb HEO06XOAMMOCTb COGMOAEHUA MNpeanucaHuii,
npeanaraeMblX B UHCTPYKLMAX NO UCMNO/b30BaHWIO NIEKAPCTB, CPEACTB GbITOBOW XMMUK U 4p.

o>t e -mCu3r-n;

sem tvy T € . Do &HA «



Copep>kaHue Kypca 9 Knacc

Pa3gen 1. MHoroo6pasme XMMMUYECKUX peakLuii

Knaccuukaums XMMMYeCKUX peakLuii: peakumm coeauHeHs,

pasnoXeHus, 3amelieHns, o6meHa. OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peakumn. OKUCINTeNb, BOCCTAHOBUTE/Nb, MNPOLECCHI OKWUCMEHUS W©
BOCCTaHOB/MeHUsi. CocTaBNeHVe YPaBHEHUI OKNCINTETbHO-BOCCTAHOBUTE/TbHbLIX PeakLuii C MOMOLL b0 MeToAa 3/1eKTPOHHOro 6anaHca.

Tennosble a(p(*)EKTbI XNUMNYECKNX peaKLl,VII7I. 3K30TepMI/I‘-IECKI/Ie N 3HAOTEPMUYECKNE pPeaKUNN. TepmoxmmmquKme YPaBHEHUA. PacuéTtbl Mo
TEPMOXUMUNYECKNM YpPaBHEHNAM.

CKOpOCTb XMMUYECKUX peaKLnii. ®aKTopbl, BAUSAIOLLME HA CKOPOCTL XMMUYECKUX peakuunii. MepBoHayanbHOe NpeacTaB/ieHMe 0 KaTanmae.
O6paTuMble peakuumn. NMoHATME 0 XUMUYECKOM PaBHOBECUMN.

XMUMUUecKne peakunmn B BOJHbIX pacTBopax. I/EKTPOSINTbI U HE3NTIEKTPONNTbI. MoHbI. KaTUOHbI U aHWOHbI. TnapaTHasa Teopus
pacTBOPOB. DNEKTPONUTMYECKAS AMUCCOLMALNA KUC/IOT, OCHOBAHWUIA

n coneii. Cnabble N CUNbHbIE 3/IEKTPONNTLI. CTeneHb guccoumanunm.

PeaKuUun MOHHOTO 06MeHAa. Y CNoBUS TeueHUs peaKUnii MOHHOTO

obMeHa A0 KOHUA. XMMMWYECKUe CBOWCTBA OCHOBHbIX K/1laCCOB HEOPraHWYECKWX COeAMHEHWI B CBeTe MpeacTaB/ieHUiA 06 3NeKTPONUTUYECKON
anccoumaumnm U OKUC/INTENIbHO- BOCCTAHOBUTE/IbHbIX peakLusax.
MoHATWEe 0 TMAPONUN3E CONEA.

JeMoHcTpauun:

MpuUMepbl 3K30- M 3HAOTEPMUYECKUX peakuuii. BzanmogeicTBMEe LMHKA C CONAHON U YKCYCHOW KMUCnoTol. B3auMogeicTBMe rpaHyIMpoBaHHOrNO

LUMHKA 1 LWMHKOBOW NbIAN C CONAHON KUcnoToli. Bzaumogeiictemne okcupga meau (11) ¢ cepHol KUCNOTON pasHol KOHUEHTpaUum npu pasHbix
TeMnepaTypax.

CopeHMe yrasi B KOHLEHTPUPOBAHHOM a30THOW KucnoTe. FopeHUe cepbl B pacniaB/eHHOI cennTpe. VicnbiTaHMe pacTBOPOB BELLECTB Ha
3N1EKTPUYECKYIO MPOBOAMMOCTL. [JBUXEHNE NOHOB B 3/IEKTPUYECKOM MOJe.

MpakTnyeckme paboThbl:
|/|3yl-IEHVIe BANAHNA yCl'IOBI/II7I npoBeneHnA XUMUYECKOW peakKunm Ha eé CKOPOCTb.

PeweHune IKCMNepMMeHTaNbHbIX 3aga4y No TemMe «CBoiicTBa KMC/OT, COMEN U OCHOBaHWUI Kak 3NIEKTPONTINTOB»



J1abopaTopHbIe ONbITbI: Peakumu o6MeHa Mex 4y pacTBOpPaMyl 3/1eKTPO/IUTOB

PacyeTHble 3a4a4K: BbluncneHUsi No TEPMOXMMUYECKUM YPAaBHEHUAM peakuuii.

Pa3gen 2. MHoroo6pasue Bew,ecTs

HemeTannbl. anoreHbl. MonoXeHne B NeEPUOANYECKON CUCTEME XMMUYECKNX 3/1IEMEHTOB, CTPOEHNE MX aTOMOB. HaxoxaeHune
B npupoge. ®U3nM4ecKne N XMMnU4eckue CBOMNCTBA rasioreHos.

CpaBHUTeNbHaA XxapaKTepUCTMKa ranoreHoB. MNonyyeHne n NpMMeHeHMe raforeHoB. Xnop. ®usnyeckne n XMMn4veckune ceoictea xnopa.fMpumeHeHmne
xnopa. Xnoposogopog. dusmyeckune conictea. MonydeHme. ConaHasa kKucaota u eé conn. KayecTBeHHas peakuus Ha XJ1I0pUA-MOHbI. Pacno3HaBaHue
xnopuaos, 6poMngoB, NOLUAOB.

Kucnopog v cepa. MosioXXeHWe B NEPUOSNYECKON CUCTEME XUMMNYECKMX 3/IEMEHTOB, CTPOeHUe ux atomoB. Cepa. AnaoTponus cepbl.

dunsmyeckne n xmummyeckue ceoictea. HaxoxpgeHune B npupoge. NMpumeHeHwne cepbl. CepoBogopos. CepoBoAOpPOAHASA KucoTa 1 eé conu.
KauvecTBeHHas peakuus Ha cynbua-noHbl. OKeng cepbl(lY). dusnyeckue n xsummnyeckue ceoiictea. MpumeHeHune. CepHuctas KucnoTa u - >

eé conn. KauecTBeHHas peakuus Ha cynb@uUT-UoHbl. OKcug cepbl(Y1).

CepHas kucnota. Xumuyeckme CBOWCTBa pasbaB/ieHHOW W KOHLUEHTPMPOBAHHOW CEPHON KWCcNoTbl. KayecTBeHHas peakumss Ha Cy/b(aTUOHbI.
XnMuyeckune peakuuu, nexawme B OCHOBe NONYYEHUA CEPHOM KUC/O0Tbl B MPOMBbILWJIEHHOCTU. MpUMEHeHNE CEPHON KUCNOTbI.

A30T 1 ocdop. MonoxeHne B NEPUOANYECKONM CUCTEME XMMUYECKUX 3/IEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (DU3NYECKUE U XUMUYUECKME CBOLCTBA,
nosiyvyeHue n npuMmeHeHune. Kpyroeopor asota B

npupoge. AMMnak. ®un3nNUecKme N XMMMYeCcKune cBoiicTBa amMmnaKka,
nosyyeHue, npumeHeHue. Conm aMMoHuA. A30THaA KuUcnoTta n eé

cBolictBa. OKUC/INTENbHbIE CBONCTBA a30THOM KUCNOThI. [Mony4veHune
a30THOI KMCNOTbl B nabopatopun. XUMMUYECKMEe peaKkLunm, nexatime

B OCHOBEe MOJIlyYEHUs a30THON KWUCAOTbl B NPOMbILWAEHHOCTU. MNMpuMeHeHne a30THON KUCNOTbl. COAM a30THOM KUCAOTbl U UX NPUMEHeHUe. A30THbIe
ypobpeHus.

docop. AnnoTtponua ocdopa. PUINYECKUE U XUMUYECKME

cBolicTBa hochopa. Okemg pocgopa(yY). PochopHasa kucnoTa u eé

conn. ®ochopHble yaobpeHuns.

Yrnepog un KpeMHuiA. NonoxeHne B NEPUOANYECKON cucTeme

XUMUYECKMX 3NEMEHTOB, CTPOEHNE MX aTOMOB. Y Tnepo. Annotponus

yrnepoga. ®usnyeckne uU XMMMUeckue cBolicTBa yrnepoga. Apcopbumsa. YrapHblil ras, cBoicTBa M (M3MOMOrMYecKoe AeliCTBME Ha OpraHusm.

Yrnekncsnblii ras. YronbHasa kucnota un eé conn. KayecTBeHHas peakums Ha KapboHaT-moHbl. KpyroBopoT yriepoga B Npupoge.
OpraHu4yeckue CoeJMHEHUA YIrneposa.

KpemHunii. Okcung kpemuua(l'yY). KpemHuneBas kucaota n eé conu. CTekno. LiemeHT.
MeTannbl. NonoxeHne mMeTansoB B NEPUOSMYECKON CUCTEME XMMWYECKUX 3/IEMEHTOB, CTPOeHMe MX atomMoB. MeTannmuyeckas cBfA3b. P unyeckune



cBOlicTBA MeTannoB. Psif aKTUBHOCTW MeTa//IoB (3/IEKTPOXMMUYECKUI psig HanpsikeHWlidi MeTanioB). XMMUUYecKue CBOMCTBa MeTannioB. O6uiue
cnocobbl NonyyeHUss metannos. Cnaaebl MeTa0B.

L enoyHble MeTanbl. [M0M0XKEHME LWENOYHbIX META/IIOB B NEPUOANYECKOW CMCTEME, CTPOEHWE X aTOMOB. HaxoxaeHne B Npupoge.

®13MYECKME U XUMUYECKIME CBONCTBA LLENOYHbIX METAMIOB. MTpUMEHEHME LLE/TOUYHBIX META/IIOB U UX COELUHEHUIA.

Ll efloyHO3eMeNbHble MeTanfbl. [10/10XKeHWe LW EeN0YHO3EMENIbHbIX METa/n/IoB B MEPUOAMYECKON CUCTEME, CTPOEHME WX aTOMOB. HaxoxjeHue B
npupoge. MarHuii n Kanbuuii, X BaxKHellne coegnHeHns. XXECTKOCTb BOAbl Y CNOCO6bI €& ycTpaHeHUs.

ANOMUHNA. T1oNoXeHWe anlOMUHUA B HepMO,qMLIECKOVI cncrteme, CTpoeHme ero artoma. HaxoxpgeHue B npupoae. dunsnyeckne N XUMMYecKune
CBOWCTBA a/llOMUHUA. anIMeHeHVIe aTlOMUNHNA. AM(pOTepHOCTb OKCunaa n rmgpokcunga aloMNHNA.

Xeneso. MonoxeHune >Xenesa B NepuoANYECKOl CUCTeMe, CTpOeHMe ero aTomMa. HaxoxjeHue B npupoge. ®Pu3nyeckre U XMMUYECKUe CBOICTBA

Xesnesa. BaxHenw e coefMHeHNS Xenesa: OKCUAbI, rngpokcngbl n conu xenesa(H) n xxenesa(ll). KayecTBeHHble peakKymMmn Ha MOHbI Fe2+ n Fe3+ .
JemoHcTpaumn:

®un3myeckme cBOCTBA rajioreHoB. MosyyeHUe XT0POBOLOPOAA U PACTBOPEHUE ero B Boge. ANIOTPONHbIE MogudrKaumn cepbl. O6pasiLbl NPUPOAHbIX
cynbdpugoB v cynbaToB. [NonyyvyeHe amMMMaKka 1 ero pactTeopeHue B Boge. O3HaKoM/ieHMe ¢ 06pasyamm NpUpoAHbIX HATPaToB, ochaToB

o—u 4 Y. o y- e a-
MO,D.EI'IVI Kpuctanain4dyeckKnx pELIJéTOK amMmasa un rpachTa. 3HAKOMCTBO C O6pa3L|,aMVI NpuUpoaHbIX Kap60HaTOB U CUInMKatoB 3HaKOMCTBO C o6pa3ua|v|v|

Ba)KHeM LW nX COQ,EI.VIHBHI/IVI HaTpuAa, Kalinda, npupoaHbliX COG,EI,VIHQHI/IVI Kaibuund, pygamun >enesa, COeAUMHEHUNAMU aTOMUHUA. B3aI/IMO,£I|EVICTBI/Ie
W Ee/TIOYHbIX, WE/TIOYHHO3EMENNbHbIX METan/10B N a/llOMUHNA C BO,CI,OI7I. CxuraHue xenesa B KNcnopoae n Xsope.

MpaKTnyeckune paboTbl:

MonyyeHue CONAHOM KUCOTbl U U3yUYeHNe eé CBOICTB.

PeweHune sakcnepumeHTanbHbIX 3afay no teme «Kucnopog u cepa»

MonyyeHne aMMmaka 1 U3yyeHue ero CBOMCTB.

MonydyeHune okcuga yrnepoga (V) n nsydeHue ero cBoincTs. PacnosHaBaHue KapboHaToB.
PeweHne akcnepMmMeHTaNnbHbIX 3afay No TeMe «MeTannbl K UX COEAUHEHUSA».
JlabopaTopHble onbITbl:

BblTeCHeHMe ranoreHamm Apyr Apyra m3 pactBopoB UX COG,EWIHBHI/IVI.



KauecTBeHHble peakumu cynbuf-, cynbuT- 1 cynbdaT- MOHOB B pacTBOpE.
O3HakKoMneHMe ¢ obpasuamMu cepbl U €8 NPUPOLHBIMU COESUHEHUSAMMU.
B3anmMopgelicTBUe cofleil aMMOHUSA CO LLeIoHaMu.

KauecTBeHHble peaKUumn Ha KapboHaT- U CUINKAT- UOHBI.

KauecTBeHHasa peakums Ha yrnekKucnblii ras.

MN3ydyeHune 06pasu,0B MeTan10B. BaumogencTteme MeTanioB ¢ pacTBoOpamu COJe.
O3HaKOM/IEHWEe CO CBOMCTBAMU U MpeBpaLLeHUAMN KapboHATOB U rMapoKap6oHaToB.

MonyyeHne rMgpoKcMga afoMUHNA 1 B3aUMOLENCTBUE €r0 C KUC/I0TamMu 1 wenovyamu. KayecTBeHHble peakuun Ha MOHbI Fe2+ 1 Fe3+

PacueTHble 3aga4n.

BbIUMCNEHMSA MO XUMWUYECKUM ypaBHEHUSAM Macchbl, 06bEMa UM KOSIMYECTBA BELLECTBA O4HOM0 U3 NPOAYKTOB peakumm no Macce MCXOAHOT0 BELLECTBA,
06BEMY UM KOJTMYECTBY BELLECTBA, COLEPXKALLETO OMpPeAenEHHYH LOJ0 NPUMECENA.

Pa3fien 3. KpaTkuii 0630p BaXHelL X opraHnyecknx BeLLecTB

MpegmeT OpraHMYecKoOm Xxumunn. HeopraHn4veckme n opraHMYecKne CoOeaMHEHUS. Y rnepos — OCHOBa XW3HU Ha 3emsie. OCO6EHHOCTU CTPOEHMA aToMa
yrnepoja B OpraHMyecKnx coeguHeHnnaX.

Yrnesogopogabl. MpegenbHble (HACbILWEHHbIE) YI/1eBOLOPObI.

MeTaH, 3TaH, NnponaH — NpocTelillne NpeacTaBUTeNn NpefesibHbIX

yrnesogoponos. CTPyKTypHble hOpMy/ibl Yr1eBOLOPOA0B. [OMONOIrNYECKU pag npefefibHbIX yraeBogopogos. Fomonorn. dusnyeckme un

XUMUYECKUNE CBOMCTBA MNpefenbHbIX YrneBoAopoAoB. Peakuuyn ropeHus un 3aMelieHnsa. HaxoxpjeHune B npupoje npefefibHbIX YraeBoAopojoB.
MpumeHeHne meTaHa.

HenpegenbHble (HeHaCbIWEeHHbIe) YI1eBOA0OPOAbl. STUMEHOBbIN

pA4 HenpejesbHbIX YINeBOAOPOA0B. 3TUMeH. dn3nyveckmne N XMMMYecKne CBOMCTBA aTuNeHa. Peakunsa nprucoegnHeHns. KayecTBeHHble
peakuun Ha aTuneH. Peakuma nonumepusaumn. NonnatuneH. NpumMmeHeHne atuaeHa.

AULETUNEHOBbIV pAj HenpefelbHbIX YI1eBOLOPOLOB. ALLETUIIEH.

CgoliicTBa aueTusieHa. [NpumeHeHne aueTuseHa.

MpownsBogHble yrnesofoponoB. KpaTkuii 0630p opraHnyeckux



COG,IJ'I/IHBHI/IIZZ O0AHOATOMHBbIE CMTUPTbI (MeTaHOI'I, 3TaHOI'I), MHOroaTOMHbIE CMTNPTbI (STVIHEHF}'IVIKOI'II:, F]'II/ILI,epI/IH), Kap60HOBbIe KUC/10TbI

(MypaBbMHas, yKcycHas), CNoXXHble 3upbl, X1pbl, YrneBoabl (F1H0K03a, caxapos3a, Kpaxmarsl, Lesanso3a), aMMHOKUCAOThI, 6enkn. Ponb
6enKoB B opraHusme.

MoHATME O BbICOKOMONEKY/IAPHbLIX BeuWwecTBax. CprKTypa nosimMmepoB: MOHOMEP, MOoAnMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NoJ/IMMepunsaymnn.
Monunatunen, nonnnponunneH, NOJIMBUHUNXNOPUA.

JeMoHcTpaumn:

Mogenu MoNeKy/l OpraHNYecKnNxX COefMHEHUH. TopeHne yrneBogopo0B M 06HApYXeHWe NMPOAYKTOB UX ropeHus. KauecTBeHHas peakuus Ha 3TUMEH.
MonydyeHune 3TuneHa. PacTBopeHMe 3TWIOBOr0 cnupTa B Bode. PacTBopeHue rauvuepuHa B Bofde. [lonyyeHuMe M CBOMCTBA YKCYCHOW KWCMOTHI.
ViccnegoBaHue CBOWCTB >KMPOB: pPacTBOPMMOCTb B BOJE W OPraHMYecKMX pacTBOPUTENsX. KauecTBEHHble peakuUW Ha T/IIOKO3Y U Kpaxmas.
O3HaKkoM/ieHMe ¢ 06pasuaMn U3fennii U3 NOAN3ITUIEHA, NOMMMPONKUIEHA, NOIMBUHUIXTOPULA.

MpakTuyeckue paboTbl CrpynnuMpoBaHbl B 6/10KM — XUMMWUYECKME MPAKTUKYMbl, KOTOPbIE CAYXaT He TOMbKO CPEACTBOM 3aKpPenjeHUs yMeHUl u
HaBbIKOB, HO TaKXe U CPeCTBOM KOHTPO/S 38 KAYECTBOM UX CHOPMUPOBAHHOCTMN.



111 TEMATUNYECKOE NMJTIAHNPOBAHWE (no pasgenam)

No/n HawvmeHoBaHue KonndectBo  KonunyectBo  KOHTpPONbHblE [paKTuyeckue
pasgena 4yacos Mo 4yacos B paboThbl paboTbl
nporpaMmme paboyei
nporpamMmme
1. MoBTOpeHMe Kypca 3 3)
XuMum 8 knacca
2. MHoroobpasve 13 18 1 2
XUMUNYECKUX peaKLnii
3. MHoroobpasve 41 38 2 5
BELLECTB
4, KpaTkuin 0630p 10 7 1
BaXKHENLLINX
OpraHn4YecKunx
BELLEeCTB
NToro 68 68 4 7



KaneHzapHo - TeMaTnU4ecKoe naaHnMpoBaHue 9 Knacca - 24yaca B Hefleno

Ne no Ne Tema ypoka JomaliHee 3agaHue Jata nposegeHunsa
naaHy no no nnaaHy no akTy
Teme
*

1 1 MoBTOpeHne maTepuana 8 Knacca TeTpagb *
2 2 MoBTOpeHNe maTepunana 8 Knacca TeTpajb
3 3 Knaccnmkaumsa xummyecknx peakuymin. OKUCAUTENBHO - 81 ynp 1-3

BOCCTAHOBUTE/IbHbIE peakuumn
4 4 OKNCNNTENbHO - BOCCTAHOBUTE/IbHbIE peaKkLummn 81lynp 4-6, TecT
5 5 TennoBon apPeKT XMMMNYECKMX peaKLnii. IK30- U 82 ynp 3-4

3HJO0TEPMMYECKME peakUuumn
6 6 CKOpOCTb XMMMNYeCKUX peakunii. MepBoHavanbHble 83 ynp 4, Tect

npeAcTaB/eHUA 0 KaTanuse.
7 7 BxogHaa KOHTPO/IbHON paboThbl MpakTuyeckas pa6ota Ne 1.
8 8 MpakTwnyeckas paboTa Ne 1 §1,2,3 knaccupukauus

M3yyeHne BANAHNA YCOBUA NPOBEAEHNA XMMUNYECKNX peakuuil XUMUYECKNX peakLuii

Ha ee CKOpPOCTb
Vicnonb3oBaHve 060pyaoBaHMst «ToUKa pocTa»

9 9 O6bpaTnmbie n HeobpaTUMble peakuuun. NMOHATNE 0 XUMNYECKOM 8 5ynp 2-3, TecT
paBHOBeCUMN.
10 10 Cyuw,HOCTb Npouecca 3/IeKTPONIMTUYECKON guccoumayunn. 86,7, TecT

Ouccoymayms KMCNOT, OCHOBAHWE U COJIENA.
Mcnonb3oBaHue 06opyaoBaHns «Tovka pocTa»
11 11 CunbHble 1 cnabble 3NeKTPonTbl. CTerneHb AuccoumaLnn. 88, TecT
12 12 PeakuuMn MOHHOro o6mMeHa 1 yc/0BUA UX NPOTeKaHUS 89 ynp 3-6
Mcnonb3oBaHue 060pynoBaHUA «ToykapocTar

13 13 XUMUYECKNE CBOMCTBA OCHOBHbIX K/1aCCOB HEOPTraHMYECKUNX 89, TecT
COeJUHEHU B cBeTe npeactasneHun T4 n OBP



14

15

16

17

18

19
20

21

22

23

24
25
26
27
28

29

30

31

14

15

16

17

10
1

12

13

14

XMUMMYECKNe CBOICTBA OCHOBHbIX K/1acCOB HEOPTraHU4YecKnx
coefuHeHWI B cBeTe npefcTaBneHun T34 n OBP

Fvaponus coneii. 0606w eHne No Temam « Knaccngpukaymsa
XUMUYECKMX peaKkUunii» n «DNeKTPoInTUYecKas gmccoymnaymsa»

MpakTunueckasa paboTa Ne 2.

PeweHne akcnepnMeHTasbHbIX 3aga4y no Teme «CBOACTBA KUCMOT,
OCHOBaHMW 1 COMEN KaK 3NeKTPONNTOB»

KoHTposnibHasa pabota Nel « Knaccugpukaumsa xuMmyecKux
peakuuin» N «NeKTPONNUTUYECKas guccoumaymnsa»

MonoXeHne rasoreHoB B NeEPMOAMNYECKON Tabnuue n CTpoeHMe nx
aTtomoB. CBOWCTBa, MOJTy4eHNE N MPUMEHEHNE Ta/IOTEHOB

Xnop. CBoicTBa 1 MPUMEHEHME X/10pa.

XNopoBOAOPOA: MONYy4YeHUE M CBOWCTBA

CongHaga KucsoTa 1 ee conu

MpakTuyeckasa paboTa Ne3.
Mony4yeHune CONSAHOM KUCMOTbI U U3y4YeHMe ee CBOMCTB.
Mcnonb3oBaHune obopysoBaHusA «Toyka pocTa»

MonoxeHne Kucnopoga v cepbl B NEPUOANYECKON CUCTEME
XUMMWNYECKUNX 3/IEMEHTOB , CTPOEHME NX aTOMOB. AN0oTponus
cepsl

CBoiicTBa U NPUMEHEHME Cepbl

Ceposogopoj. Cynbpuabl .

Okcung cepbl (1V). CepHuctaa Kucnota v ee cConu..

Okcug cepbl (V). CepHasa KucnoTta u ee conu.

OKuCAUTeNbHbIE CBOCTBA KOHLEHTPUPOBAHHOW CEPHON KUCNOTbI
Mcnonb3oBaHMe o6opyfoBaHNA «ToYKa pocT a»

MpakTuyeckas paboTa Ne4d. PeweHne sakcnepuMeHTa bHbIX
3agay no teme« Kncnopog v cepa»

MonoxeHune asoTa u hocgopa B NeEPNOAMNYECKON cnUcTemMe
XUMWYECKUX 3NIEMEHTOB , CTPOEHME UX aTOMOB. A30T: CBOliCTBa U
npuMeHeHue

AMMunak. dunsnyeckne n xummyeckme ceolictea. onyyeHune un
npuMeHeHue

88,9 TeTpasb

§10, ynp 2-3
MpakTuyeckasa pabota Ne 2.

TeTpasb

§12 ynp 2, TecT

813 ynp 5,6,TecT
§14

§ 15 ynp 2,3,TecT
MpakTuyeckas paboTa Ne3.

TeTpasb

§ 17 ynp 4, TecT

§18 ynp 3, TecT

§19 ynp 2-4, TecT

§20 ynp 2,4, 821

TeTpajb

MpakTuyeckas paboTa Ned.

821 ynp 2,5, TecT

§23 ynp 2-3

824 TecT MNpakTuyeckas
pa6oTa Ne5



32

33

34

35
36

37

38

39
40
41

42

43
44

45

46

15

16

17

18
19

20

21

22
23
24

25

26
27

28

29

MpakTuuyeckad paboTa Neb5
Mony4yeHne aMmmMaka n U3y4eHue ero CBOCTB
Conn ammMoHuA

A30THasa Kucnota. CTpoeHue Monekynbl. CBoiicTBa pa3baBneHHOA

N KOHLUEHTPUPOBAHHOK a30THOW KUC/IOTbI
Mcnonb3oBaHue obopygoBaHMa «ToYyka pocT a»
Conun a30THOM KNCNOoTbl. A30THbIE YA06peHNs.
docthop. Annotponusa goctopa. CBoincTBa hocgopa

Okceng pocpopa (V). PochopHaa KuUcioTa n ee Conu.
dochopHble yaobpeHUs.

MonoxeHne yrnepoga W KPeMHUS B NePUOAUYECKON CUCTEME
XUMNYECKNX 3NEMEHTOB , CTPOEHME UX aTOMOB. ANnoTponuns
yrnepoga

Xumunyeckune cBoNCTBa yrnepoga. Agcopbumns.

YrapHblii ra3 : cBoicTBa, (hU3N0N0rMYecKoe geiicTBme
Yrnekucnblii ras. ¥YronbHasa Kucsaota v ee conu. KpyrosopoTt
yrnepoga B npupoge.

MpakTuyeckasa paboTa Ne6

Mony4yeHune okcuga yrnepoga (V) n nsyyeHune ero cBOMCTB.
Pacno3HaBaHue Kap6oHaTOB.

Mcnonb3oBaHne obopygoBaHusa « Toyka pocTa»

KpemHuii n ero coegnHeHnsa. Ctekno. LieMeHT.
O6o6LlWweHMEe NO TEME

« HemeTannbi»

O606uLeHME MO TEME

« HemeTtannwbi»

KoHTponbHasi paboTta Ne2 no teme
« HemeTtannbi»

TeETpaib

8§26 ynp 4-5, TecT

827 ynp 5, TecT

§28 ynp 2-3
829 ynp 3-4, Tect

8§30 ynp 2-4

831

832 ynp 7, TecT
§33 TecT
MpakTuyeckas pabota Ne6

834 ynp 3 835 TeTpajb

§37,38 ynp3,TecT
TeTpagb

TeTpaib

»



47

48

49

50

51

52

53

54
55

56

57

58

59

60

61

62

63

64

65
66

30

31

32

33

34

35

36

37
38

39

40

41

42

43

o o1 B~ W

MeTannuyeckas cBs3b. ®un3nyeckue cBoincTBa metannos. Cnnasbl
MeTannos.

HaxoxgeHune meTannoB B npupoge 1 o6wme cnocobbl nx
NONYyYeHUs.

XunmMunueckue ceolicTea MeTanioB. PAg akTUBHOCTU

( 9NEKTPOXUMUNYECKUI PAS HANPSHKEHUIA) MeTannoB
LLLenoYHble MeTanNbl: HaXoXXAeHWe B Npupoje, pusnyeckne un
XMMUYeCKune cBolicTBa

OKCUAbl Y TUAPOKCUAbI WEeN0YHbIX MeTanaoB. MNprMeHeHne
L eNOYHbIX METasn10B

LLLeno4yHo3eMenbHble MeTanbl. HaxoxaeHune B npupoge.
Kanbuunii n ero coegnHeHuns. XXecTKOCTb BOAbl 1 CMOCOObLI ee
yCTpaHeHus

AnwomuHnii. HaxoxgeHne B npupoge. CBolicTBa aNtoMUHUS

AM®OTEPHOCTb OKCUAA MU TUAPOKCUAA aNlOMUHUNA.
>Keneso . HaxoxgeHne B npupoge. CBOMCTBa Xenesa.
Mcnonb3oBaHue obopyfgoBaHus «Toyka pocTa»
CoegnHeHna >xenesa.

MpakTunyeckaa paboTa Ne7

PelweHne aKcnepMMeHTanbHbIX 3aja4 No Teme « MeTannibl U nX
COEJMHEHUNA»

Mcnonb3oBaHue ob6opyfoBaHna «Touka pocTa»
MoAroTOBKA K KOHTPO/bHOW pa6oTe 3 no Teme

« MeTtannbi»

MogroToBKa K KOHTPONbHOM pa6oTe3 no Teme

« MeTtannbl»

KoHTponibHas pabota Ne 3 no Teme

« MeTannbel»

OpraHunyeckas xumusa. Yrnesogopogabl. MNpegenbHble (
HacCbILWEeHHbIE) YINeBOLOPOAbI.

HenpegenbHble (HeHaCbIWEHHbIE) YIN1eBOAOPOAbI.

Mpoun3BoAHble yrnesogoponos. CnupThl.
Kap6oHoBble KUCN0Tbl. CNoXHble ahupbl. XKnNpbl.
Yrnesogbl

AMUHOKNCOTLI. Benkn Monumepsl.

§39 ynp 5-6, 8§42
8§40

841 ynp 3

843 ynp 5-6

843, TeTpajb

8§44 ynp 3-4, 845

8§46 ynp5,8, TecT

8§47 ynp 3,5
848, TecT

MpakTnyeckasa pabota No7

849 ynp 3-4, Tect

TeTpasb

TeTpaib

851,52
8§53 ynp 4-5 §54

855, TecT
8§56 ynp 6
857
8§58



67

68

7

O606uLal0W KNt ypoK Mo TeMe : «BaxHelilne opraHnyecKune
COEMHEHURA»

Ponb xnmuun B peweHnn 3KO}'IOFVI‘-IeCKI/IXI'Ip06I'IeM .

TeTpasb



