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1. OBLUAA XAPAKTEPUCTUKA MPOrPAMMbI YYEEHOW ANCLIMTNHBI

1.1. O6nacTb NPUMeEHEHNS NPOrpaMMb|

Pabouasi nporpamma Yy4yebHou AaucumnamHbl OYT1.09 Xumusi SBNSETCA 4acTbl0  OCHOBHOWA
o6pazoBaTe/ibHON nporpaMMbl B cooTBeTcTBMM ¢ PIrOC CIMO pgns nporpamMMbl NOAFOTOBKU MO
cneypanbHocTn 20.02.02 3awmta B YpesBblyaliHbIX CUTYauusax

1.2. MeCcTO AMCUMMIMHBI B CTPYKTYpe OCHOBHOM MNpoeccuoHanbHON 06pa3oBaTe/ibHO
nporpammbil

YuebHaa gucumnnvHa OYT1.09 Xvmus Ha ypoBHe cpefHero o6bLero obpasoBaHusa paspaboTaHa Ha
ocHoBe PefepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 o6pasoBaHMKM B Poccuitickoin depaepatmm»,
TpeboBaHMIn K pe3ynbTaTaM OCBOEHMSI OCHOBHOM 006pa3oBaTeNlbHOM NpPOrpaMMbl CpPeAHEro 06LLero
06pa3oBaHusA, NpeAcTaBfeHHbIX B ®PefepanbHOM rocyfapcTBeHHOM 06pa3oBaTe/lbHOM —CTaHAapTe
cpeaHero o6uero obpasoBaHmMs, € YY4ETOM «KOHLenuym npenogaBaHMs y4e6HOro npegmeTa « XMmus» B
06pa3zoBaTesibHbIX opraHu3aymsax Poccuinckoii depepaumn, peann3yoLLmx OCHOBHble
06L1e06pa3oBaTe/lbHble MPOrpaMMbl», OCHOBHbLIX MONOXEHWUI heaepasibHOM NpPOorpaMMbl BOCMUTAHMA ©
n3y4yaeTca B 11 2 cemecTpax.

1.3. Lenb o06uweobpasoBaTeibHON ANCUMMNINHDI

CopgepxaHme nporpammbl 06LLeo6pa3oBaTensHOn ancumnavHbl OYT1.09 XuMus HanpaefeHo Ha
[OCTVDKEHME CefyoWmNX Lieneii:

- (hopmmpoBaHMe NpeacTaBieHNIA: 0 XMMUYECKO COCTaBNAIOLLEN eCTECTBEHHOHAYYHOM

KapTWHbI MWpa, POIN XUMUWM B MO3HAHWW ABMEHWIA NPUPOAbLl, B (HOPMMPOBAHUWN MbILLIEHUS WY
Ky/NbTYpbl MYHOCTKN, €e (DYHKUMOHaIbHOW rpaMOTHOCTM, HEOOXOAMMON ANA pelleHUs MPakTUYeCcKmx
3a/ia4 M 3KOJIOrMyeckn 060CHOBAHHOIO OTHOLLEHWNSA K CBOEMY 3[10POBbIO M NMPUPOAHON Cpese;

- BNafeHne CUCTEMON XMMWYECKUX 3HaHWA, KOTOpas BK/IHOYAeT: OCHOBOMOMAratoLlie MNOHATUS
(XMMWYECKINIA 3NEMEHT, aTOM, 3/71EKTPOHHas 060/104Ka aToma, S-, p-, d-31eKTPOHHbIE OpbUTanu
aTOMOB, VOH, MOJIEKY/a, BA/IEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEMEHb OKUCIIEHNS, XUMUYECKas CBA3b,
MO/lb, MOJIIpHas Macca, MOMISPHbIA 00beM, YIr/IepoAHbIA CKeneT, (hYHKLUMOHanbHas rpynna, pagukan,
130Mepus, M30Mepbl, FOMOIOTUYECKUIA Psf, FTOMONOrK, YrneBO4OPOAbI, KUCMOPOA- M a30TcofdepyKalume
CoefjHeHMs, GMONOrMYecKM akTMBHble BellecTBa (YrneBofbl, >KUpbl, 6enKu), MOHOMep, MNOMMMED,

CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IIPHbIE COEAMHEHNS, KPUCTa/IIMYECKAsA PeLLeTKa, TUMbI

- XMMWUYECKUX peakumin (OKMUCINTENbHO-BOCCTAHOBUTENbHbIE, 3K30- W 3HAOTEPMUYECKME, peakuuu
MOHHOro 06MeHa), pacTBop, 3MIEKTPO/NUTLI, HE3NEKTPONUTLI, INEKTPOIMTUYECKAA AMccoLmaLms,

- OKMC/NTENb, BOCCTAHOBUTESIb, CKOPOCTb XMMMUYECKOW peakLmKn, XMMNYeCKoe paBHOBECUE), TeOpUN
1 3aKOHbI (TEOPUA XMMUYECKOro CTPOEHUA OpraHnyecknx sellects A.M. byTneposa, Teopus

- 3IEKTPO/IMTUYECKOIN Anccoumannmn, nepuoanyeckmnin 3akoH .. MeHpeneesa, 3aKOH COXpaHeHUs
Maccbl), 3aKOHOMEPHOCTW, CUMBO/IMYECKUIA A3bIK XUMUK, (PAKTONOrMYeCcKMe CBEAEeHUS O CBOMCTBAX,
cocTaBe, MONy4YeHWM U 6e30MacHOM WCMO/b30BaHUN BaXKHEALIMX HEeOopraHUYecKmx M OpraHu4eckux
BELLECTB B ObITY M NPaKTUYECKOW AeATeNIbHOCTM Ye/l0BEKa;

- (hopMMpOBaHME YMEHWIA BbISBNATL XapaKTepHble MPU3HaKM U B3aMMOCBA3b M3YUEHHbIX MOHATUN,
NPUMEHSATL COOTBETCTBYHOLLME MOHATUA NPU ONUCAHUWU CTPOEHWS W CBOWCTB HEOPraHWYecKux Wu
OpraHNYecKMX BELLECTB, U UX NPEeBPALLEHNIA; BbISBNATL B3aMOCBSA3b XUMUYECKMX 3HAHWI C MOHATUAMU U
NpeaCcTaBNeHNAMM ApYTruX eCTeCTBEHHOHaYYHbIX MPeAMETOB;

- (hopMMpPOBaHME YMEHWIN UCMOb30BaTb HAMMEHOBAHUSA XUMUYECKUX COEAUHEHNIA MEXAYHAPOLHOr0
COHO3a TEOPETUYECKO M NPUKNAAHOM XUMUN W TPUBUA/bHbIE Ha3BaHUA BaXKHEWLUMX BeLeCTB (3TWEH,
aueTuneH, ruuepyH, eHon, opManbaerug, YKCycHas KUCOoTa, MIMUMH, YrapHbIin ras, YrieKucblid ras,
avMMuaK, ralleHas W3BeCTb, HerawleHas W3BeCTb, MUTbEBAsA CoAa W APYrux), COCTaBfsATb (HOPMY/ibl
HeopraHMYecknX M OpraHWYecKUX BELLECTB, YPaBHEHUSI XMMUYECKUX peakumid, 0OBACHATb UX CMbICH;
NOATBEPXKAATb XapaKTepHblE XMMWYECKMe CBOMCTBA BELLECTB COOTBETCTBYHOLLMMU 3SKCMEPUMEHTaAMU U
3anucAMN YpaBHEHUI XUMNYECKUX PeakLuii;
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- (hopmMMpoBaHME YMEHWIN YyCTaHaBMBaTb MNPUHALNEXHOCTb W3YUYEHHbIX HEOpraHUYecknx Wu
OpraHM4yecKnx BELLECTB K ONpeAeneHHbIM Knaccam M rpynnam COeMHEHWI, XapaKTepn3oBaTb UX COCTaB
N BaXXHelLUME CBOMCTBA; ONPeAensTb BUAbl XUMUYECKUX CBA3EM (KOBa/leHTHas!, MOHHas, MeTalInyeckKas,
BOAOPO/HAsN), TUMbl KPUCTA/INIMYECKNX PELLETOK BELLECTB; KacCuuLMpoBaTb XMMUYECKNE peakLmu;

- BflafleHWe OCHOBHbIMW METO4aMM HAy4YHOro MO3HaHWS BELUECTB WM XUMUYECKUX SBMIEHUIA
(HabnofeHve, n3MepeHue, 3KCNepUMeHT, MOLEeIMPOBaHKe);

- (hopMMpoBaHME YMEHMIn MPOBOAMTb pacyeTbl MO XUMWYECKMM (OpMynam MW YpaBHEHUAM
XUMUYECKMX PeakUMil C UCMOMb30BaHMEM (U3NYECKUX BEIMYMH, XapaKTEPU3YHLIMX BellecTBa C
KO/IMYECTBEHHON CTOPOHBI: Macchl, 06bemMa (HOpMaibHble YCMOBWUA) ra3oB, KO/MMYECTBA BELLECTBA;
MCNO/Mb30BaTb CUCTEMHbIE XUMMUYECKME 3HAHWUA ONS MPUHATUS PELUEHUA B KOHKPETHBIX >XM3HEHHbIX
CUTyaumsX, CBA3aHHbIX C BELLEeCTBaMM U UX NPUMEHEHVEM;

- (hopMMpOBaHNE YMEHWIA MNaHWPOBaTb W BbINOMHATb XUMUYECKUIA 3KCMEPUMEHT (NpeBpaLleHus
OpraHMYecKmnx BeLeCTB NpW HarpeBaHuK, MOMyyYeHUe 3TUNeHa U U3YYeHWe ero CBOWMCTB, KayeCTBEHHbIE
peakLMn Ha anbfervabl, Kpaxman, YKCYCHYK KUCNOTY; AeHaTypauusi 6e/KOB Npy HarpeBaHWK, LIBETHbIE
peakuuy 6efIKoB; MNPOBOAMTb peakuuMu MOHHOrO O6MeHa, OnpedensTb Cpedy BOAHbLIX PacTBOPOB,
KayeCTBEHHble peakuuMn Ha CynbaT-, KapboHaT- M XNOPUA-aHWOHbI, Ha KaTWUOH amMMOHWSA; peluaTb
aKcnepuMeHTa/lbHble 3afaun Mo TemMam «MeTaibl» U «HemeTanbl») B COOTBETCTBUWU C MpaBUIaMu
TEXHWKI 6€30MacHOCTI Npu 06paLleHnm ¢ BeLLeCTBaMK U nabopaTopHbIM 060pYyA0BaHMEM; NPEACTaBATb
pe3ynbTaTbl XMMUYECKOrO 3KCMEepMMEHTa B (POpMe 3amnmcu ypaBHEHWUIA COOTBETCTBYHOLMX peakumin u
(hopMynMpoBaThb BbIBOAbI HA OCHOBE 3TWX Pe3y/bTaToB;

- (hOPMMPOBaHME YMEHWUS aHa/IM3MPOBaTb XMMWUYECKYH) WH(OPMaLMIO, MOMyYaemyrtd U3 pasHbIX
MCTOYHUKOB (CPeacTB MacCOBOW MH(opMaLmun, ceTb VIHTEPHET v Apyrue);

- (hopMmMpoBaHME YMEHUI CO6MH0AATL NPaBMIa 3KOM0rMUYECKM LIeNecoobpasHoro noBeaeHns B ObITy 1
TPY[OBON [eATeNlbHOCTU B LENAX COXPaHeHWs CBOEro 3[0pOBbA M OKpY>Katowlel NpUpOAHOW cpefbl;
YUMTbIBATb OMACHOCTb BO3AEWCTBUA HA >XMBble OpraHu3Mbl ONpeAeneHHbIX BELLECTB, MOHMMAas CMbICH
nokasatens npeaenbHoM AoMYCTUMOWN KOHLEHTpaUuK;

- 4N 0byyvaroWMXcs ¢ OrpaHNUYeHHbIMU BO3MOXHOCTAMW 3[40pPOBbS: CPOPMUPOBAHHOCTL YMEHMS
NPUMEHSTb 3HAHNA 06 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWS BELLECTB U XMMUYECKUX SBNEHUIA.

OcBoeHMe 06LLe06paszoBaTebHON aucunnanHbl OYT1.09 Xumusa npeanonaraeT peLleHne Cneayowmx
3afau:

- 1) cchopmmpoBaTb NMOHVMaHWE 3aKOHOMEPHOCTEN MPOTEKaHUS XUMUYECKMX NPOLLECCOB U SB/EHNI B
OKpY>KatoLen cpefe, LENOCTHOM HAy4yHOM KapTWHbI MUpa, B3aMMOCBA3W U B3aMMO3aBUCMMOCTM
€CTECTBEHHbIX HayK;

- 2) pasBUTb YMeHUs MPOBOAUTL PacyeTbl MO XMMUYECKUM (DOPMYy/IaM W YPaBHEHUSAM XUMUYECKMX
peakLumin, N1aHMpPoBaTb M MHTEPNPETMPOBATL Pe3y/bTaTbl XMMUYECKNX 3KCNEPUMEHTOB,

- 3) chopmmpoBaTb HaBblKM MPOBEAEHNA XUMUYECKUX 3SKCMEPUMEHTA/IbHBIX WCCNEeA0BaHNA C
cobnoeHneM npasuna 6e30MacHOro obpalleHns ¢ BelecTBaMm 1 1abopaTopHbIM 060pYA0BaHMEM;

- 4) pa3BuTb YMEHWs aHanu3upoBaTb, OLEHMBATb, MPOBEPATb Ha [OCTOBEPHOCTL M 0606Latbh
NH(OPMALIMIO XMMUYECKOro XapaKkTepa 13 pas/iMiHbIX UCTOYHUKOB;

- 5) cthopmMupoBaTb YMeHUS MPOrHO3MpoBaTh MOCNEACTBUA CBOEN AEATENIbHOCTM U XUMUYECKUX
NMPUPOAHbBIX, ObITOBLIX U MPOU3BOACTBEHHBLIX MPOLIECCOB;

- 6) chopmmpoBaTtb MOHMMaHWe 3HAYMMOCTM LOCTVKEHUIA XMMWYECKON HayKnU W TEXHOMNOTMIA ans
pasBUTUS COLMANBLHOM U NPOU3BOLCTBEHHON Cep.

14. MnaHvpyemble  pe3ynbTaTbl OCBOEHUS  06LLe06pa3oBaTeNlbHOM  AUCUMMNINHDI
cooTtBeTcTBUU ¢ PITOC CI10 1 Ha ocHoBe dIOC COO

OC06eHHOCTb  (hOPMMPOBAaHUA COBOKYMHOCTW 33fad  W3Y4YeHUss XUMUWM [1F CUCTEMbl CPeAHero
npogecCUOHaNIbHOTO  06pa3oBaHNA 3aK/NOYaeTCa B HEOOXOAMMOCTU peanusauuy NpogecCUOHaIbHOM
HanpaBNeHHOCTU peLlaeMblIX 3ada4, y4éTa 0CO6eHHOCTeN cihepbl AeATENBHOCTM BYAYLLIMX CELMAINCTOB.

OcBoeHMe cofiepXKaHns y4ebHOM AUCUMNINHBI 06eCneYnBaeT JOCTUXKEHNE CTYAEHTaMWN CNeayoLmnx
pe3y/nbTaToB:



NMYHOC T HbIX:

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI OCHOBHON 06pa3oBaTe/ibHO MpOrpaMMbl  00yYaroLLMMMUCS
OTpaXKaroT FOTOBHOCTb M CMOCOGHOCTL 00YYatOLLIMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHON BHYTPEHHE
no3viumeli IMYHOCTK, CUCTEMOIM LIEHHOCTHbIX OpWeHTauuii, MO3UTUBHBLIX BHYTPEHHUX YOEXAEeHWIA,
COOTBETCTBYHOLMX TPALULMOHHBIM LLEHHOCTAM POCCUIACKOrO 06LLEeCTBa, PacLUMpeHne XXM3HEHHOIO OnbiTa
1 OnblTa AesTeNIbHOCTU B MPOLIECCe peanm3aL OCHOBHbIX HanpaB/ieHNi A BOCNUTATEIbHON AeATe/IbHOCTH,
B TOM 4uC/e B YacTu:

rpadKAaHCKOro BOCNUTaHUS:

ChOPMMPOBAHHOCTb MPAXKAAHCKOW MO3ULMM 00YYatOLLIErocsi Kak aKTUBHOMO M OTBETCTBEHHOMO YneHa
POCCUINCKOro 06LLECTBa,;

0CO3HaHMe CBOMX KOHCTUTYLUMOHHbIX MpaB M 0643aHHOCTEN, YBaXXEHWE 3aKOHa W MPaBOMopsaKa;

NPUHATVE TPAAULMOHHBIX HaLMOHAbHBIX, 0OLLEYENOBEYECKMX TYMaHUCTUYECKUX W
[EMOKPaTUYECKNX LIEHHOCTEN;

FOTOBHOCTb MPOTUBOCTOATb UAEONOTMNM 3KCTPEMI3MA, HALMOHAIN3MA, KCeHOO6MM, AUCKPUMUHALMN
MO COLMabHbIM, PENIMTMO3HbIM, PacoBbIM, HaLMOHAIbHBIM MPU3HaKaM;

FOTOBHOCTb BECTM COBMECTHYIO AeATeNIbHOCTb B MHTEpecax rpaXkAaHCKoro obuiecTsa, y4acTBoBaTb B
camoyrpaB/ieHMn B 06LL,e00pa3oBaTebHON OpraHM3auun 1 AeTCKO-FOHOLLIECKNX OpraHM3aumsx;

YMeHVe B3aMMOAENCTBOBATb C COLMa/TbHbIMU UHCTUTYTaMW B COOTBETCTBUMN C UX (DYHKLMUAMUN 1
HasHaYeHueM,;

FOTOBHOCTb K N'YMaHWUTaPHON 1 BOIOHTEPCKOW AeATeNbHOCTH;

NaTpMOTUYECKOr0 BOCMUTAHWUS:

CPOPMMPOBAHHOCTb POCCUNCKON TPaXKAaHCKOM MAEHTUYHOCTW, NATPUOTM3Ma, YBaXKEHUS K CBOEMY
Hapofy, YyBCTBa OTBETCTBEHHOCTMW nepef POAVHOW, ropfoCcTy 3a CBOI Kpaii, CBOKO PoauHy, CBOM S3bIK U
Ky/nbTypy, NPOLU/IOE M HACTOsLL,ee MHOrOHaLMOHa/IbHOro Hapoga Poccuu,

LIEHHOCTHOE OTHOLLIEHME K roCyAapCTBEHHbIM CMMBO/1aM, UCTOPUYECKOMY W MPUPOAHOMY Hacneauio,
namaTHUKaM, TpaguuMsM HapofoB Poccun, AOCTMXKEeHMsAM Poccum B Hayke, WCKYCCTBe, CMOpTe,
TEXHONIOMUAX 1 TPYLE;

naenHas yoeXXaeHHOCTb, FOTOBHOCTb K CNYXXEHMI0 M 3aumte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
CyAboy;

[AYXOBHO-HPaBCTBEHHOIO BOCMUTaHUSA:

OCO3HaHMe  AYyXOBHbIX LIeHHOCTelA POCCMIACKOr0 Hapopaa;

CPOPMUPOBAHHOCTL HPABCTBEHHOIO CO3HAHWS, 3TUHECKOrO MOBEAEHNS;

CMOCOGHOCTb  OLIEHMBATb CUTyauMio W MNPUHUMATb OCO3HAHHbIE PELUEHUs, OPUEHTMPYSCb Ha
MOpaJ/IbHO-HPaBCTBEHHbIE HOPMbI W LIEHHOCTY;

0CO3HaHWe IMYHOro BK/1aa B MOCTPOEHNE YCTONYMBOIO OyayLLEro;

OTBETCTBEHHOE OTHOLLEHWE K CBOVUM POAUTENSM U (MNW) APYTMM YeHaM CeMbM, CO3AaHUI0 CEMbM Ha
OCHOBE OCO3HAHHOIO MPUHATUA LEHHOCTEW CEMENHON XKM3HU B COOTBETCTBMM C TPaguuMsaMU HapodoB
Poccuu;

3CTETUYECKOro BOCMUTAHUA:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/KOYas 3CTETUKY ObITa, HayYHOrO M TEXHUYECKOTO TBOPYECTBA,
crnopTa, TpyAa 1 06LLECTBEHHbIX OTHOLLEHWI;

CMOCO6HOCTb BOCMPUHMMATL Pa3/iINyHble BUAbl UCKYCCTBA, TPagULMN 1 TBOPYECTBO CBOETO U APYruX
Hapof0B, OLLyLaTb 3MOLMOHAIbHOE BO3MENCTBUE NCKYCCTBA;

y6eXAEHHOCTb B 3HAYMMOCTW A1 JINYHOCTM U 06LLECTBA OTEYECTBEHHOIO M MMPOBOFO MCKYCCTBA,
3THUYECKMX KY/bTYPHbIX TPAAULMIA N HAPOAHOIO TBOPYECTBA,;

FOTOBHOCTb K CAMOBbIP&XXEHUIO B pasHbIX BMAaxX UCKYCCTBA, CTPEM/IEHUE MPOSBATL KayecTsa
TBOPYECKOW NIMYHOCTY;

(PM3NYECKOrO BOCMUTAHUA:

ChopMMPOBaHHOCTL 340POBOr0 1 6e30MacHOro 06pasa XM3HW, OTBETCTBEHHOIO OTHOLLIEHWS K CBOEMY
340p0BbIO;

NnoTpebHOCTb B (DM3NYECKOM  COBEPLUEHCTBOBaHUW, 3aHATMAX  CMOPTUBHO-0340POBUTE/IbHOM
[eATeNIbHOCTbIO;



7

aKTMBHOE HEnpuaTUE BPEAHbLIX NPUBbLIYEK M MHBbIX OPM NPUUMHEHMS Bpefa (hU3NYEcKoMy U
NCUXNYECKOMY 3[10POBbIO;

TPpyaooBOro BocnuntaHuna:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTN MacTepcTBa, TPYAO/Io0OMeE;

FOTOBHOCTb K aKTMBHOM [AEATENbHOCTM TEXHONOrMYECKON W COLMaNbHOW  HampaBieHHOCTH,
CMOCOGHOCTb MHWLMMPOBATb, NIaHMPOBaTb M CAMOCTOSATENbHO BbIMO/HATL TaKyto AeATENIbHOCTb;

MHTEPEC K pas3/iMyHbIM chepam NPOMeCccUoHaIbHON AeATeNbHOCTM, YMEHNe COBepLUaTb OCO3HaHHbI
BbIOOp 6yayLLelt nNpodeccun 1 peasm3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbI;

FOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHmio M caMoo6pa3oBaHNio Ha MPOTSXKEHUN BCEIR YKUHU;

3KON0rMYeCKOro BOCAUTaHWS:

ChOPMMPOBAHHOCTb 3KOMOTMYECKOM KyNbTypbl, MOHWMaHWE BAMSHUSA COLMaIbHO-3KOHOMUYECKNX
MPOLIECCOB Ha COCTOSIHWE MPUPOAHOM W CcouManbHOM cpedbl, OCO3HaHWe TrNo6a/lbHOro XapakTepa
3KOMOrMYecKnX Npobnem;

NNaHUPOBaHWE W OCYLLECTB/IEHNE AENCTBUIN B OKPYXKalOLLEN cpefe Ha OCHOBE 3HaHWA Lienel
YCTOYMBOr0 pa3BUTUS YEN0BEYECTBA;

aKTMBHOE HenpusTue AeNCTBUM, NPUHOCALLMX BPes, OKPYXKatOLLEN cpeje;

YMEHME MPOrHO3MpoBaTb HEBNAronpUATHLIE 3KOMOrMYECKIE MNOCNEACTBMA NpeanpUHNUMAEMbIX
[eVCTBWIA, NpeaoTBpaLaTb ux;

pacLUMpeHmne OMbiTa AesSTeNbHOCTM 3KOIOrMYECKOW HanpaBieHHOCTHY;

LIEHHOCTW Hay4HOr0 MO3HAHWUSI:

ChOpMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLIErO COBPEMEHHOMY YPOBHHIO PasBUTUSA HayKuM U
06LLECTBEHHON NPaKTWUKK, OCHOBAHHOIO Ha Auanore KynbTyp, CMOCOOGCTBYHOLLETO OCO3HAHWKO CBOEro
MecTa B NMOIMKYNbTYPHOM MUPE;

COBEpPLUEHCTBOBAHME A3bIKOBON W YMTaTENbCKOM KyNbTypbl Kak CPeACTBa B3avIMOLEWCTBMA MEXAY
NOABMU M MO3HAHUA MUPA;

OCO3HaHMEe LEHHOCTU HayyHOlM [OesATeNbHOCTW, FOTOBHOCTb OCYLLECTBASTb  MPOEKTHY W
CCNeA0BaTeNbCKYHO AeATENbHOCTb MHAMBUAYABHO M B Fpymnne

MeTanpegMeTHbIX:

MeTanpegmeTHble pe3y/nbTaTbl OCBOEHMS OCHOBHOM 06pa3oBaTeflbHON MpPorpaMmbl  [O/MKHbI
oTpaxarb:

1. OBnageHue yHMBepCa/IbHbIMUY YYeOHbIMU NO3HaBaTEeIbHbIMU AEACTBUAMMU:

a) 6a30Bble NI0rnMYecKme eNCTBUSA:

CaMOCTOSTENbHO (POPMY/IMPOBATL W aKTya/IM3npoBaTb NPobieMy, paccMaTpuBaTh e BCECTOPOHHE;

yCTaHaBNMBaTb CYLUECTBEHHbIA MPU3HAK WM OCHOBaHUA ANS CPaBHEHWs, Knaccudmkaumm un
0606L1eHUs;

onpefensTb Lenn AesTeNbHOCTK, 3aaBaTb NapaMeTpbl U KPUTEPUN UX JOCTUDKEHNS;

BbISIBNSTb 3aKOHOMEPHOCTU U NMPOTMBOPEUMS B paCCMaTPUBAEMbIX SBEHMAX;

BHOCUTb KOPPEKTMBbI B AeATENbHOCTb, OLEHMBaTb COOTBETCTBME Pe3yNbTaToB LEMsSM, OLEHMBATb
PUCKW MOCNEeACTBUI AeSTENbHOCTH;

pa3BMBaTb KpeaTMBHOE MbILL/IEHME NPY PELLEHMM XXMU3HEHHbIX NPo6/em;

6) 6a30Bble nccreaoBaTelbCKne AeNCTBUS:

BNafeTb HaBblKamMn y4eBHO-UCCNeA0BaTeNbCKON M MPOEKTHON AeATeNbHOCTU, HaBblKaMy paspeLLeHns
npo6nem;

CMOCOGHOCTb M FOTOBHOCTb K CaMOCTOSTE/TbHOMY MOWCKY METOAO0B peLUeHUs MPakTUYeCKUX 3adad,
NPUMEHEHMIO Pa3INYHbIX METOA0B MO3HAHWS;

OBMafleHne BUAAMW [eATeNbHOCTM MO MOMYYEHWKD HOBOFO 3HAaHMSA, €ro WHTepnpeTauumm,
npeo6pasoBaHMIo 1 MPUMEHEHMIO B Pa3INUHbIX YYEOHbIX CUTYaLMsX, B TOM YMC/e MPU CO3AaHNMN YYEBHbIX
1 coupaibHbIX NPOEKTOB;

(hopMUpOBaHME Hay4YHOro TWMa MbIWIEHUS, BMafeHWe Hay4yHOW TepMUHOMOMMNEN, KNHOUeBbIMU
MOHATMAMW 1 METO4AMM;
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CTaBUTb ¥ (HOPMYNMPOBaTL COOGCTBEHHbIE 33fayn B 0Opa30BaTe/lbHOM AEATENbHOCTU W XKMU3HEHHbIX
CUTYyauusix;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyann3MpoBaThb 3afdadvy, BblABMraTb rMroTesy ee
PELleHNs, HaxoAMTb aprymeHTbl AN AOKasaTeNnbCTBa CBOMX YTBEPXKAEHWIA, 3adaBaTb MapameTpbl K
KpUTEPUN PeLLIEHNS;

aHa/IM3MpoBaTh MOJyYeHHble B XOLe PelleHVs 3afadu pesy/bTaTbl, KPUTUYECKUM OLeHMBaTb WX
[OCTOBEPHOCTb, NMPOrHO3MPOBaTh M3MEHEHME B HOBbIX YC/OBUSAX;

AaBaTb OLEHKY HOBbIM CUTYaLMsiM, OLEHMBaTb NMPUOOPETEHHBIN OMbIT;

paspabaTbiBaTb MfaH peLleHUs npobsiemMbl C YYETOM aHa/M3a WUMEHOLMXCA MaTepuaibHbIX U
HemMaTepuasibHbIX PECYPCOB;

OCYLLECTBMATL  LieNleHanpaBNeHHbIi  MOMCK  MepeHoca CPeacTB M CMOCO6GOB  AeicTBuA B
npodeccnoHanbHyo cpeay;

YMeTb MEPEHOCUTb 3HaHMS B MO3HABATEbHYHO M NPaKTUYECKYH 061aCTh XN3HEAEATENbHOCTY;

YMETb MHTErpUpoBaTh 3HaHUA 13 PasHbIX NPeAMETHbIX 06/1acTel;

BblBWraTb HOBblE MAEN, NpeanaraTb OPUrHabHbIE MOAXOAbI U PELLEHNS;

CTaBWUTb NPOG/IEMbI 1 3a4a4K, [OMYCKatoLMe afbTePHATVBHbIE PELLEHMS;

B) paboTa ¢ MHjopmaLmei:

BMlafeTb HaBblKaMW MOMyYeHUst MH(OPMaUUM M3 WUCTOYHWKOB pPasHbIX TWUMOB, CaMOCTOSTE/IbHO
OCYLLECTBNATb MOWCK, aHa/nM3, CUCTeMaTM3aumMio U UHTepNpeTaumio MHPOPMaLMn pas/iMyHbIX BULOB U
(hopm npeacTaBneHNS;

co3/aBaTb TEKCTbl B Pa3IMYHbIX JopMmaTax C y4eToM HasHaueHs MH(oOPMaLMK 1 LieNIeBOiA ayauTOpuK,
Bbl6Vpas ONTUMasIbHYHO POPMY NPeACTaBIEHNS W BU3yanmn3auuu;

OLeHMBaTb A0CTOBEPHOCTb, NIEMTMTUMHOCTL MH(OPMaLMK, ee COOTBETCTBME NPAaBOBbIM M MOPa/bHO-
3TUYECKVM HOpMaM;

1CNOMb30BaTb CPeAcTBa MHPOPMAUMOHHBIX UM KOMMYHWUKALMOHHBIX TEXHOMOMMA B PeLleHUK
KOTHUTVBHbIX, KOMMYHUKATUBHBIX 1 OpPraHn3aLmOoHHbIX 3a4ay ¢ co6toAeHeM TpeboBaHWn 3prOHOMUKN,
TEXHWKN 6e30MacHOCTM, T[UTMEHbl, PecypcocbepeXkeHnsi, MNpaBOBbIX W 3TUYECKMX HOPM, HOPM
NH(OPMaLIMOHHON 6e30MacHOCTY;

B/lafeTb HaBblKaMW pacro3HaBaHMs W 3aliMTbl MHGOpMauun, WHHOPMaLMOHHON 6e30MacHOCTU
NINYHOCTMW.

2, OBnageHne yHMBepcasibHbIMY KOMMYHUKATUBHbLIMWU [eNCTBUAMMN:

a) o6LLeHe:

OCYLLECTBNATb KOMMYHMKALMM BO BCEX Chepax >XKU3HW,

pacrno3HaBaTb HeBepbasibHble CpeAcTBa O6LEHMS, MOHUMATb 3HAaYeHVe COoLMabHbIX 3HAKOB,
pacrno3HaBaTb NPeAnoCbIIKA KOHPANKTHBIX CUTYaLMUiA U CMSIrYaTb KOH(INKTBI;

BNafeTb pas/inyHbIMK CNOcobamm O6OLLEHNS N B3aMMOAENCTBUS;

aprymeHTMpOBaHHO BECTMW Ananor, YMeTb CMAryaTb KOH(MKTHbIE CUTYaLUN;

pa3BepPHYTO M SIOFTMYHO U3NaraTb CBOK TOUKY 3PEHNUS C UCMONb30BaHNEM 513bIKOBbIX CPEACTB;

6) coBMeCTHas AesATeNIbHOCTb:

MOHWUMATb M UCMO/b30BaTb NPeVMYLLECTBA KOMaHAHON 1 MHAMBWAYaIbHON paboTbl;

BblGMpaTb TEMATUKY M METOAbl COBMECTHbIX AEMCTBUIA C YHETOM OOLLMX MHTEPECOB, 1 BO3MOXHOCTEN
KaDK[0ro YneHa KOMneKTuBa,;

MPVUHMMATb LN COBMECTHOWN [AesATeNbHOCTH, OPraHW3oBbIBaTb M KOOPAWHMPOBATb AENCTBUA MO ee
[OCTVDKEHUIO: COCTaBNATL NaH AeCTBUI, pacnpefensTb posv € yH4eTOM MHEHWI y4aCTHUKOB 06CYXXaaTh
pe3ynbTaTbl COBMECTHOM PaboThl;

OLeHMBaTb KayeCTBO CBOEro BK/Mafa M KaKAOro y4yaCTHMKA KOMaHAbl B OOLWMIA pe3ynbTar no
paspaboTaHHbIM KpUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHNBATL MAEW C NO3NLMN HOBU3HbI, OPUrMHA/IbHOCTU, NPaKTUYECKON
3HaUMMOCTW;

KOOPAMHUPOBATL U BbIMOMHATL PaboTy B YC/OBUAX peasibHOro, BUPTYyasibHOTO M KOMOUHMPOBAHHOIO
B3aVMO/EeNCTBUS;



OCYLLECTBNATL MO3UTMBHOE CTpaTerMyeckoe MoBefAeHVe B Pas3/IMYHbIX CUTYaumax, NposBAsSTb
TBOPYECTBO M BOOOPaXKeHWe, ObITb MHULMATUBHBIM.

3. OBnageHvie yHMBePCa/IbHbIMU PErYIATUBHbLIMU AeACTBUAMMU:

a) camoopraHmsauus:

CaMOCTOSTE/IbHO OCYLLECTBNATL MO3HABATE/IbHYHO [eATeNbHOCTb, BbISBAATL MPOOGMEMbI, CTaBUTL U
(hopMynunpoBaTb COBCTBEHHbIE 3aAa4K B 06pa3oBaTe/lbHOM AeATelbHOCTM U XXU3HEHHBIX CUTYaLUUsX;

CaMOCTOSTE/IbHO  COCTaBNATb MMaH pelleHns npobsembl € YY4eTOM UMEHOLLMXCA Pecypcos,
COOCTBEHHBIX BO3MOXHOCTEN N NPeAnOUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsIM;

pacLUMpsATb pamMmKy y4ebHOro npegmeTa Ha OCHOBE SINYHbIX NPEeANOYTEHWN;

[ienatb 0CO3HaHHbIV BbIOOP, apryMeHTMPOBaTh ero, 6paTb OTBETCTBEHHOCTb 3a PeLUEHUE,;

OLeHMBaTb NPUOBPETEHHBIN OMbIT;

CnocobCcTBOBaTL (DOPMUPOBAHUIO U MPOSB/IEHWIO LUMPOKON 3pyAnLMM B pasHbIX 06/1aCTAX 3HAHWM,
MOCTOSIHHO MOBbILLATL CBOM 06pa30BaTe/bHbINA U KY/NbTYPHbIA YPOBEHD;

6) CAMOKOHTPO/b:

[iaBaTb OLEHKY HOBbIM CUTyaUMsM, BHOCUTb KOPPEKTVBbI B [eATeNbHOCTb, OLEHMBATL COOTBETCTBUE
pe3y/bTaToB LeNsMm;

B/lafleTb HaBblKaMW MO3HABATE/IbHOW PeqiieKCMn Kak OCO3HaHWS COBepLUaeMblX AENCTBUIA K
MbIC/IUTE/bHBIX MPOLECCOB, MX Pe3y/bTaToB M OCHOBaHWIA,

1CNO/b30BaTh NPUEMbl PeNIEKCUN /19 OLEHKM CUTYaLmK, BbI60pa BEPHOIO peLLeHNs:;

YMETb OLeHMBATb PUCKM M CBOEBPEMEHHO MPUHUMATL PELLEHUS MO UX CHUKEHWIO;

B) SMOLIMOHa/IbHbIA MHTE/NEKT, NpeanoiaratoLnin chopmMmMpoBaHHOCTb:

CaMOCO3HaHWS, BK/IHOYalOLLEro Crnoco6HOCTb MOHMMAaTb CBOE 3MOLMOHA/IbHOE COCTOSIHWE, BUAETb
Harnpas/ieHNA Pa3BUTUSA COOCTBEHHO 3MOLMOHANIbHON Ciepbl, ObITb YBEPEHHBLIM B CEOE;

caMoperynMpoBaHus, BKIOYAKOLEro CaMOKOHTPO/b, YMeHNe NMPUHMMATb OTBETCTBEHHOCTb 3a CBOE
noBefeHue, CNOCO6HOCTL afanTUPOBaTLCS K 3MOLMOHA/IbHBIM M3MEHEHWSIM U NPOSBNATL TMOKOCTb, ObITh
OTKPbITbIM HOBOMY;

BHYTPEHHEN MOTMBALMK, BKIOYAOLWEN CTPeM/IEHWE K JOCTWKEHUIO LenM U ycrexy, ONTUMU3M,
WNHULMATUBHOCTb, YMEHWE [eiCTBOBaTb, UCXOAS U3 CBOMX BO3MOXHOCTEMN;

aMnaTum, BK/IKOYAKOLLE CNOCOBHOCTb MOHMMATbL 3MOLMOHA/IbHOE COCTOSIHME APYTUX, YUUTbIBATL €ro
NPV OCYLLECTB/IEHNN KOMMYHMKaLMK, COCOBHOCTbL K COYYBCTBUIO U CONEPEXMBAHNIO;

CoUMabHbIX HaBbIKOB, BKIHOYAIOLWMX CMOCOOHOCTbL BbICTPaMBaTb OTHOLUEHMS C APYTUMU NIHOLbMU,
3a060TUTbLCA, NPOSBNATL UHTEPEC M paspeLLaTb KOH(INKTLI;

) NPUHATKE Ce6SA 1 APYTrUX SIHOLEN:

NpYHUMATL Cebs, MOHMMas CBOM HeOCTaTKM U JOCTOMHCTBA;

NPUHUMATb MOTUBbI U apryMeHTbI APYTUX NHOLEA NpU aHa/n3e pe3ynbTaToB AeATeNbHOCTH;

npu3HaBaTb CBOE MPaBO W1 MPaBo APYrMX NOLeN Ha OLUNOKW;

pasBmBaTb CNOCOGHOCTb MOHUMATHL MUP C MO3ULMKN APYTOro YesoBekKa.

NpPeAMETHbIX:

- C(hOpPMUPOBAHHOCTb MPEACTaBMIEHMA O XMMUYECKON COCTaBNAMOLLEA eCTECTBEHHO-HAYyYHOM
KapTUHbI MUPa, PO XUMUW B NO3HAHWUWN SABNEHUIA NMPUPOAbI, B (HOPMUPOBAHUN MbILLIEHWS U KYNbTYpbl
NINYHOCTK, €8 (PYHKLUMOHA/IbHON TFpaMOTHOCTW, HEeoOXOAMMON AN PeLleHWs MPaKTUYECKUX 3agad U
9KO/IOrmyeckn 060CHOBAHHOIO OTHOLLIEHNSA K CBOEMY 30PO0BbIO U MPUPOLHOW cpefe; BnajeHne CUCTEMOW
XVMUYECKMX 3HAHWIA, KOTOpas BK/IKOYAET: OCHOBOMOMArarowe NOHATUA (XUMUYECKMIA 3EMEHT, aToM,
3N1eKTPOHHasA 000/104Ka aToMa, MOJeKY/a, BaSIEHTHOCTb, 3/1EKTPOOTPMLATENIbHOCTb, XUMMUYECKasi CBS3b,
CTPYKTypHas opmyna (pasBépHyTas M COKpalwéHHas), MO/b, MOJsipHas Macca, MOJSIPHbIA 00bEM,
YINIepOAHbIA CKeNeT, (PYHKUMOHANIbHAA Tpynna, pagvkan, U3oMepus, 1U30Mepbl, FOMONOrMYECKUA psaf,
rOMO/OrK, YrneBoAoPOAbl, KACMOPOA W a30TCoAep)Kallime COeANHEHNS, MOHOMEP, NOMMEpP, CTPYKTYPHOe
3BEHO, BbICOKOMOJIEKYNAPHbIE COEAVMHEHUS); TEOPUN M 3aKOHbI (TEOPUA CTPOEHUS OPraHNUYeCKMX BELLECTB
A.M. byTnepoBa, 3aKOH COXpaHeHMs1 MacCbl BELLECTB); 3aKOHOMEPHOCTM, CUMBOIMYECKNIA SA3bIK XUMUU;
MMPOBO33PEHYECKIME 3HAHUSA, NeXalle B OCHOBE MOHUMAHUA MPUUYMHHOCTIA U CUCTEMHOCT XUMUYECKNX



10

SBNEHWI, (DAKTONOrMYeCKMe CBeeHNs O CBOMCTBAX, COCTaBe, MOyYeHUN 1 6e30nacHOM MCNOMb30BaHNM
BaXKHEMLUMX OpPraHMYecKnX BELLECTB B ObITYI NPaKTUYeCKOW AeATeNIbHOCTU YenoBeka;

- ChOpPMUPOBAHHOCTb YMEHWI BbISBNATL XapaKTepHble MPU3HAKW MOHATUIA, YCTaHaBNMBaTb WX
B3aMMOCBS3b, WCMOMb30BaTb COOTBETCTBYIOLME MOHATMS MPU  OMWCAHWM COCTaBa, CTPOEHUA U
NpeBpaLLeHnii OpraHNYecKUX COeaNHEHWN;

- C(hOPMMPOBAHHOCTb YMEHWI  MCMO/Mb30BaTb XUMWUYECKYHD CUMBOMMKY [AJ11  COCTaB/ieHMs
MOJIEKYNAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALLEHHOM) hopMmyn

- OpraHUYecKMx BeLLECTB W YpPaBHEHUIA XUMWUYECKUX peakuuid, U3roTaB/ivBaTb MOAENM MOJEKY/
OpraHNYecKmX BeLecTB /19 UAMKOCTPaLMM UX XUMUYECKOTO U NPOCTPAHCTBEHHOIO CTPOEHUS;

- C(hOPMMPOBAHHOCTb YMEHWI YCTaHaBNMBaTb NPUHAAIEXXHOCTb U3YYEHHbIX OpPraHUYecKnX BeLecTs
Mo WX COCTaBy M CTPOEHWMIO K OnpefenéHHOMY Kiaccy/rpynne coefMHeHWiA (YrneBofopoabl, KUCIOPOA 1
a3oTcofepxallime COeAMHEHWs, BbICOKOMOMIEKYNISIPHbIE COEMHEHUs), [AaBaTb WM  Ha3BaHWS Mo
cucTematmyeckoin HomeHknatype (LLIPAC), a Takke NpuBOAMTb TPUBMa/IbHbIE Ha3BaHWS OTAE/bHbIX

- OpraHU4YeckMx BeLLecTB (3TWMEeH, MNPONWEH, aueTunieH, 3TUIEHTIMKONb, [NULEPUH, (eHon,
(hopmanbferng, aueTanbferug, MypaBbMHas KWUCMOTa, YKCYCHas KWCMOTa, OfIeMHOBas  KMC/OTa,
CTeapuvHOBas KWC/OTa, F/0K03a, PPYKTO3a, Kpaxmal, Lenonosa, ruumH);

- C(hOpMMPOBAHHOCTb YMEHWNSA ONPeaensTb BUAbl XUMUYECKOW CBA3N B OPraHMYeCKUX COeAMHEHUAX
(ooMHapHbIe ¥ KpaTHbIe);

- C(hOPMMPOBAHHOCTb YMEHUSA MPUMEHSATHL MOJMOXKEHUS TEOPUU CTPOEHUS OpPraHUYecKMX BeLLecTB
A.M. ByTnepoBa 11 00BACHEHWS 3aBUCUMOCTW CBOWCTB BELLECTB OT WX COCTaBa M CTPOEHUS; 3aKOH
COXPaHeHUs Macchl BELLECTB;

- C(hOpMMPOBAHHOCTb YMEHWIN XapaKTepu3oBaTb COCTaB, CTPOEHUE, (PU3MYECKME N XUMUYECKMe
CBOWCTBA TUMUYHbLIX NPeACTaBUTENelN PasfIMYHbIX KIacCoB OPraHUYecKmnx BellecTsB (MeTaH, 3TaH, 3TU/IEH,
nponwuneH, auetuneH, 6ytagueH-1,3, mMeTunbyTtagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TUIEHT/INKOSb,
rNUEPUH, (PeHos, aueTanbierng, MypaBbMHas W YKCYCHasi KMUCNOTbI, IHOKO03a, Kpaxmas, Lenntosnosa,
aMVMHOYKCYCHasl  KWUC/oTa), WMKCTPUPOBATb TEHETUYECKYHD CBA3b  MEXAY HUMW  YpaBHEHUAMU
COOTBETCTBYHLLMX XUMUYECKNX PEaKLMil C NCMO/b30BAHWEM CTPYKTYPHbIX (hopmyI;

- C(hOPMMPOBAHHOCTb YMEHUA XapaKTepu3oBaTb WCTOYHWKM YIIEBOLOPOAHOIO Cbipbs (HEQTb,
NPUPOAHBIA ras, Yronb), CMNocobbl WX MNepepaboTKM WM MNPaKTUYECKOe MNPUMEHEHME MPOAYKTOB
nepepadoTKu;

- C(hOPMMPOBAHHOCTb YMEHWIA MPOBOAUTL BbIYUCIEHUA MO XMMWYECKMM YpaBHeHUsAM (Macchl,
06bEMa, KONMYEeCcTBA WCXOAHOIO BelwlecTBa WM MPOAyKTa peakumMu Mo M3BECTHbIM Macce, 0OBLEMY,
KO/IMYECTBY OJHOM0 M3 UCXOAHbIX BELLECTB WM NPOAYKTOB peakumn);

- ChOPMMPOBAHHOCTb YMEHWIA BNafleTb CUCTEMOIA 3HAHWUIA 06 OCHOBHbLIX METOAAX Hay4HOro NO3HaHMs,
NCNOMb3YEMbIX B XUMUW NPU U3YUYEHUW BELLECTB M XUMUYECKMX ABMIEHWI (HabnrofLeHve, U3MepeHve,
3KCMEPUMEHT, MOAENMPOBaHUE), NCNOMb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHWS 4151 NMPUHATUA peLLeHWiA
B KOHKPETHBIX YXM3HEHHbIX CUTYauusaX, CBA3aHHbIX C BELLECTBAMU U UX NPUMEHEHVEM;

- C(hopMMPOBaAHHOCTb YMeHWA CcobnaaTh Mpasuia MoMb30BaHUA XUMWUYECKON nocygon
nabopaTopHbIM 060pYyfOBaHMEM, a TakXke MpaBuia obpalleHus C BewecTBaMuM B COOTBETCTBUM C
WHCTPYKUMSMW MO BbINO/IHEHMIO 1a60PAaTOPHBLIX XMMUYECKMX OMbITOB;

- C(hOPMMPOBAHHOCTb YMEHMWI NNaHMPOBaTb U BbIMOMHATL XUMUYECKUIA 3KCNEPUMEHT (NpeBpaLLeHns
OpraHNYecKMx BeLecTB NPU HarpeBaHuK, MOSlydYeHne 3TUNEHA U U3YYeHWe ero CBOWCTB, KayeCTBEHHbIe
peakuuy opraHMYecKnX BELLECTB, [eHaTypauus 6enKoB Mpu HarpeBaHuuW, LBETHble peakuuu GenkoB) B
COOTBETCTBMW C MpaBuiaMy TEXHWKM 6e30MacHOCTM Npy obpalleHMn ¢ BewlecTBaMn 1 1abopaTopHbIM
060pyfoBaHMeM, NPeACTaBNATb pe3y/bTaTbl XMMUYECKOTO 3KCMEpPUMEHTa B (DOPMe 3amnmcK ypaBHEHWI
COOTBETCTBYHOLUMX peakunii 1 (hopMyIMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

- CHOPMMPOBAHHOCTb YMEHWIN KPUTUYECKN aHAI3MPOBaTb XMMUYECKYH MH(OPMaLMIO, MONyYaemyto
3 pa3HbIX UCTOYHUKOB (CpefcTBa MacCoBOW MH(opMaumn, VIHTepHET n Apyrux);

- C(hOpMUPOBAHHOCTb YMEHMIn cobMOAaTh MpaBu/ia 3KONOrMYecKn LienecoobpasHoro rnoBefeHus B
ObITY W TPYLOBOW [eATENbHOCTM B LIENSX COXPAHEHWUsS CBOEro 3[40P0BbA M OKPYXKatoLei NpUpoAHOM
cpedbl, OCO3HaBaTb OMACHOCTb BO3AEWCTBMS Ha >KMBble OpraHuW3Mbl OMNPeAen&HHbIX OpraHUyYecKmX
BELLECTB, MOHMMas cmbicn nokasatens MAK, noAacHATb Ha npuMepax Cnocobbl YMeHbLUEHUS WY
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npefoTBpalleHns  MX BPEAHOr0 BO3AEWCTBMS HA OpraHuW3M YenoBeka;, [A/11  oOyyatowmxcs C
OrpaHNYeHHbIMU BO3MOXHOCTAIMU  3[,0POBbSA: YMEHMe MPUMEHSATb 3HaHWs 06 OCHOBHBIX [OCTYMHbIX
MeTofax MO3HaHWSA BELLECTB M XUMWUYECKUX ABMEHWIA; ANA CMenbiX U CnaboBUAALLMX 00YyYatoLLmMXCA:
YMeHMe 1CMob30BaTb Pe/ibehHO TOUEUHY CUCTeMy 0603HayeHwid J1. bpains ansd 3anucm XMMUYeCKnx
thopmyr.

- C(hOPMMPOBAHHOCTb MPEACTaB/EHNIA: O XUMUYECKON COCTaBMSIIOLLIEN ECTECTBEHHO-HAYUHOM
KapTWUHbI MUPa, PO XMUMUW B MO3HAHUW SBNEHUIA NPUPOAbL!, B (DOPMUPOBAHUMN MbILLIEHNS U KYNbTYpbI
NIMYHOCTK, €€ (DYHKLUMOHaNbHOW PamMOTHOCTM, HEOOXOAMMOWN [ANA pelleHWs MPakTUYecKUX 3adavy U
3KO/OrMYecKn 060CHOBAHHOIO OTHOLLIEHMS K CBOEMY 3,0POBbIO U NMPUPOAHON Cpefe; BnajeHne CUCTEMOM
XUMUYECKMX 3HaHWI, KOTOpas BK/IOYAET: OCHOBOMOMAratolime MOHATUA (XMMUYECKWUIA 3/IEMEHT, aToM,
130TOM, S-, p-, 63N1IEKTPOHHbIE OPOUTAIN aTOMOB, UOH, MOJIEKYNA, MOJIb, MOSIPHbIA 06BEM, BaSIEHTHOCTD,
3N1EeKTPOOTPULLATENIbHOCTb,  CTEMEeHb  OKWUC/IEHWS, XUMWUYecKas  CBA3b  (KOB&/IEHTHas,,  MOHHas,
MeTa/lIMYecKasi, BOAOPOLHAA), KPUCTa//IMYECKas pPewléTKa, TUMbl XUMUYECKUX peakuui, pacTsop,
ANEKTPONNTBI,  HE3NEKTPONUTbLI, 3NEKTPOIMTUYECKAA —AUCCoLMauUmns, OKUC/UTENb, BOCCTAHOBUTEb,
CKOPOCTb  XMMWYECKOW  peakuuy, XUMWYECKOe paBHOBECWE); Teopuum UM 3aKOHbl  (Teopws
3NEKTPONUTUYECKON AnccoumaLmmn, nepuoanmyeckunii 3akoH .. MeHgeneesa, 3akOH COXpaHeHMst Macchbl
BELLECTB, 3aKOH COXPAHEHUS W MpeBpalleHns 3Hepruy npu XUMUYECKUX peakumsx), 3aKOHOMEPHOCTY,
CUMBO/INYECKUIA A3bIK XUMUK, MUPOBO33PEHYECKIME 3HAHWS, NeXKallye B OCHOBE MOHMMaHWNA MPUYMHHOCTY
N CUCTEMHOCT XMMUYECKUX ABMIEHWI, (DAKTOMOrMYECKMe CBEeHMsI O CBOWCTBax, COCTaBe, MONyYeHUn U
6e30MacHOM  UCMOMb30BaHUM  BOXKHEMLIMX HEOPraHWYecKMx BewecTB B ObITy W MPaKTUYECKOM
[eATeNIbHOCTI Ye/l0BEKa;

- ChOpPMMPOBAHHOCTb YMEHWIN BbISB/IATL XapakTepHble MPU3HaKW MOHATWIA, YCTaHaBMBaTb WX
B3aVIMOCBSA3b, UCMO0/b30BaTb COOTBETCTBYHOLLME MOHATUS NPU ONUCAHUM HEOPraHWUYECKUX BELLECTB W KX
npeBpaLLeHuia;

- C(hOPMMPOBAHHOCTb YMEHMIA MCNOMb30BaTb XMMUYECKYHD CUMBOSIMKY A/ COCTaB/eHNs (hopMyn
BELLIECTB 1 YPaBHEHUIA XUMUYECKNX peakLmii, cuctematnyeckyto HomeHknatypy (LUPAC) n TpusmasbHble
Ha3BaHWs1 OTAE/IbHbIX HeopraHW4Yeckux BewlecTB (YrapHbld ras, YrfeKucnblid ras, ammuak, raléHas
13BECTb, HerawéHas 13BecTb, MUTLEBAA COAA, MUPUT U ApYrie);

- ChOpMUPOBAHHOCTb YMEHWIA ONpPeaensTb BaIEHTHOCTb W CTeMeHb OKUCNEHUS XUMUYECKUX
3/lEMEHTOB B COEAMHEHMWSIX Pas/IMYHOro COCTaBa, BWA XUMUYECKOW CBA3M (KOBasleHTHas, WOHHas,
MeTa//INYecKasi, BOLOPOAHAs) B COEAUHEHUAX, TUM KPUCT//IMYECKON PELUETKN KOHKPETHOrO BeLlecTBa
(aToMHasi, MONeKynsipHas, WOHHasd, MeTa//InyecKas), XapakTep Cpedbl B BOAHbIX pacTBOpax
HeopraHM4ecKnx coeJMHEHUIA;

- C(hOPMMPOBAHHOCTb YMEHWUIA yCTaHaBNMBaTb MPUHAANEXHOCTb HEOpraHMYecKMX BELLECTB MO WX
cocTaBy K onpefenéHHOMY Knaccy/rpynne COefuHeHWin (NpocTble BELLeCTBa - MeTai/lbl U HEMETalbl,
OKCW[bl, OCHOBaHMS, KUCNOTbI, aM(OTepHble rMAPOKCUAbI, COMK);

- C(hOPMUPOBAHHOCTb YMEHWIA PacKpblBaTb CMbIC Mepuoamyeckoro 3akoHa [./. MeHgeneesa u
[EMOHCTPMPOBATL €r0 CUCTEMATU3NPYHOLLYHO, OOBACHUTENIbHYHO M MPOrHOCTUYECKYHO (DYHKLMN;

- C(hOPMMPOBAHHOCTb YMEHWI XapaKTepu30BaTb 3/IEKTPOHHOE CTPOEHMEe aTOMOB XUMMUYECKMUX
anemeHToB 1-4 nepuodoB [lepnoanyeckor CUCTEMbI XMMMUYECKMX 3nemeHToB [.M. MeHgeneesa,
UCMONb3YA MOHATUSA «S-, P-, O-3/EKTPOHHbIE OPOUTANN»,«3IHEPTETUYECKME YPOBHW», OOBACHATb
3aKOHOMEPHOCTW U3MEHEHWS CBOMNCTB XMMMUYECKMX 3IEMEHTOB 1 UX COEAMHEHMIA NO Nepuoiam 1 rpynnam
MeproanyecKoin CUCTEMbI XMMUYECKUX 3nemeHToB .. MeHaeneesa;

- C(hOPMMPOBAHHOCTb YMEHWUIA XapakTepun3oBaTb (OMUCbIBaTb) O6LME XUMUYECKMEe CBOMCTBA
HeopraHM4ecKnx BeLLECTB Pa3/INYHbIX K1accoB, MOATBEPXAaTb CYLLECTBOBAHWE EHETUYECKOWA CBA3M
MEX [y HeopraHMYeCKVMI BELLLECTBaMY C NMOMOLLH0 YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKUX PeaKLiA;

- ChOpPMMPOBAHHOCTb YMEHMS KNacCU(MLMPOBaTb XUMUYECKME peakLMn MO pas/IMyHbIM MpU3HaKam
(uMcny wn coctaBy pearvpytowyx BeLLECTB, TENJIOBOMY 3(QEKTY peakunn, M3MEHEHUIO CTerneHei
OKMC/IEHUS 3/1EMEHTOB, 00PaTUMOCTI peakLMK, y4acTUIO KaTannsaTopa);

- C(hOPMMPOBAHHOCTb YMEHWIA COCTaBNATb YPaBHEHUS pPeakUWil pasfIMyHbIX TWUMOB, MOJHbIE W
COKpaLLEHHbIE YpaBHEHWS peakuuili MIOHHOTO 0OMeHa, YYMTbIBAs YCIO0BUS, NPY KOTOPbLIX 3T peakummn nuayT
[0 KOHUa;
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- C(hOpMMPOBAHHOCTb YMEHWIA NPOBOAMTL peakuun, NOATBEPXKAAtOLLME KAaYeCTBEHHbINA COCTaB pasf-
YHbIX HEOPraHWYecKMX BELLECTB, pacro3HaBaTb OMbITHbIM MYTEM WMOHbI, MPUCYTCTBYIOLME B -BOAHbIX
pacTBopax HeopraHM4YecKuX BeLLECTB;

- C(hOPMMPOBAHHOCTb YMEHMWIA PacKpblBaTb CYLLHOCTb OKMC/IMTE/IbHO-BOCCTAHOBUTE/bHBLIX PeakLuit
NnocpeACcTBOM COCTaB/EHUS 3/IEKTPOHHOIO BasiaHca aTUX peakLuid;

- C(hOPMMPOBAHHOCTb YMEHWUA OOBACHATL 3aBUCMMOCTb CKOPOCTW XMMUYECKOW peakumMm OT
pasfIMYHbIX (HaKTOPOB; XapaKTep CMELLEHUA XMMWYEeCKOrOo PaBHOBECWUSA B 3aBMCUMOCTM OT BHELUHEro
Bo3fencteua (NpuHUmn fle Latense);

- ChopMMPOBaAHHOCTb YMEHWIN XapaKTepu3oBaTb XUMUYECKME MPOLECCHl, fieXalme B OCHOBE
MPOMBILLIEHHOMO NOMYYEHWUS CEPHOI KMUCOTbI, aMMMaKa, a TakxkKe ChopMUPOBAHHOCTb NPeaCcTaB/eHnin 06
06LMX HaYYHbIX MPUHLMMNAX M 3KOMOTUYECKNX NMPO6IeMax XMMUYECKOrO NPON3BOACTBA;

- C(hOpMMPOBAHHOCTb YMEHWIN NPOBOAUTbL BbIYMCIEHUS C UCMO/b30BaHNEM MOHATUSA «MaccoBast [0/
BeLL,eCTBa B pacTBOpe», 0OBbEMHbIX OTHOLUEHWUIA ra3oB NMPU XUMUYECKUX peakumsax, MaccChl BewecTsa v
06bEMa rasoB Mo M3BeCTHOMY KO/MYECTBY BeLLECTBa, Macce WM 00bEMY OAHOIO M3 y4acTBYHOLMX B
peakuMmn BeLLecTB, TEMn/oBOro 3afekra peakuuMnM Ha OCHOBE 3aKOHOB COXPaHEHWs MacCbl BeLLeCTB,
npeBpaLLeHnst U COXPaHEHUS SHePruu;

- C(hOPMMPOBAHHOCTb YMEHWIA COo6NKOAATL MpaBuia MOMb30BaHWA XMMWYECKOM nocyaom wu
nabopaTopHbIM 060pyfOBaHMEM, a Takke npasBuna 00palleHVs C BeLlecTBamy B COOTBETCTBUM C
WNHCTPYKLUMAMU MO BbINOSTHEHMIO N1a60PATOPHBIX XUMUYECKUX OMbITOB;

- C(hOpMMPOBAHHOCTb YMEHWIN NAAHUPOBATb W BbIMOHATL XMMUYECKNIA 3KCNEPUMEHT (pasfioXkeHue
nepokcmaa BoAOpoAa B MPUCYTCTBUM KaTanm3aTopa, onpefesieHve cpesbl paCTBOPOB BELLECTB C NMOMOLLbO
YHMBEPCAIbHOTO MHAMKATOPA, B/USHWE PasfiMyHbIX (PaKTOPOB Ha CKOPOCTb XMMUYECKOWN peakuuu,
peakLMmn MOHHOIo 06MeHa, Ka4eCTBEHHbIE peakLun Ha CynbgaTt-, KapboHaT- 1 XN0pUA-aHWOHbI, Ha KaTVOH
aMMOHWS, pPeLeHne 3KCnepuMeHTaNbHbIX 3a4ay no Temam «MeTan/bl» 1 «HemeTanbl») B COOTBETCTBUM
C npaBuiaMmm TEXHUKM 6e30MacHOCTM Npy obpalleHny C BeLecTBaMmn 1 1abopaTopHbIM 060pyA0BaHMEM,
NPeLCcTaBNATb pe3ynbTaTbl XMMUYECKOTO 3KCNepUMeHTa B (hOpMe 3anucy YpaBHEHWUIA COOTBETCTBYHOLLMX
peakLMin 1 (hopMyIMpoBaTh BbIBOAbl HA OCHOBE 3TUX PE3y/IbTaToB;

-C(HOPMUPOBAHHOCTb YMEHWIN KPUTUYECKM aHa/I3MPOBATb XMMUYECKYHO MH(OPMaLMIO, MONyYaemyto
3 pas3HbIX UCTOYHMKOB (CpefCcTBa MacCOBOM KOMMYHUKaUMK, VIHTEPHET 1 ApyruXx);

- C(hopMUPOBAHHOCTb YMeHMWn cOobMOAaTL MpaBuia 3KONOrMYeckun LienecoobpasHoro noBefeHns B
ObITYy W TPYAOBOWN [AeSATENbHOCTU B LENSX COXPAHEHWA CBOEro 3[0POBbS WU OKPYXKAHOLLEN NPUPOAHOW
cpefbl, 0CO3HaBaTb OMACHOCTb BO3LEMCTBMA Ha XXMBble OpraHM3Mbl ONpPefeNiEHHbIX BELLECTB, MOHMMast
cMbIc/ nokasatens MAK, NosicHATL Ha NpyUMepax Crocobbl YMeHbLUEHNS U NPefOTBPALLEHNS UX BPeLHOro
BO3ENCTBNA Ha OpraHn3M YesioBeKa; 41 00yYatoLMXCA C OrpaHUUYEHHbIMU BO3MOXHOCTAMU 3[0POBbA:
YMeHMe MNPUMEHSATb 3HAHWS 00 OCHOBHbLIX [AOCTYMHbIX MeToAax MO3HaHWA BELLECTB M XMMUYECKMX
AB/IEHWN;
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MnaHupyemble pe3ynbTaTbl 0CBOEHUS 06LLe06pa3oBaTe/ibHON ANCUMNANHBLI B cooTBeTCTBUM ¢ P OC CIMO 1 Ha ocHoBe ®ITOC COO
MnaHnpyemble pe3y/ibTaTbl 0CBOEHUSA AUCLMUNINHBI

Kog v
HanMeHOoBaHue
hopMmpyemMbIX
KOMMEeTEHLN
OKO1.
Bbi6upaTtb
Crocoobl
peLeHns 3agaq
npogeccmoHab
HOM
[eATeNbHOCTH
NPUMEHUTESTbH
0 K pas3/INyHbIM
KOHTEKCTaMm

O6Lwme

B yacTtn TpygoBoro BocnMTaHus:

- TOTOBHOCTb K Tpyfy, OCO3HaHWe LEHHOCTU
MacTepcTBa, TPYLO/H06OVeE;

- TOTOBHOCTb K aKTMBHON  [AeATeNbHOCTU
TEXHOMOMMYECKO 1 coLManbHON HanpaBneHHOCTH,
CMOCOGHOCTb  MHMLMMPOBATb, MNMaHUPOBaTb U
CaMOCTOSTE/IbHO BbIMONHATH TaKyH AeSTENbHOCTb;

- WHTepec K pasinyHbIM cthepam
npoceccUoHanbHOM AeATENBHOCTY,

OBnafieHNe YyHMBepPCa/IbHbIMU  Y4eOHbIMM
no3HaBaTe/IbHbIMW AeNCTBUSMMN:

a) 6a30Bble NOrnyecKune AecTBUA:

- CaMOCTOSTE/bHO thopmynmpoBaTh "
aKTyanusupoBaTb NpobnemMy, paccMaTpueath ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIA MPU3HaK UK
OCHOBaHMSI [NA CpaBHEHWs, Knaccudmkaumm wu
06006L1eHUs;

- onpefensTb UeNM [eAaTenbHOCTW, 3adaBaTb
napameTpbl U KpUTEPUN UX AOCTUXKEHNS;

- BbISIBNSITb 3aKOHOMEPHOCTU M NPOTUBOPEUMS
B pacCMaTpUBaeMbIX SBMEHMUAX;

- BHOCWUTb KOPPEKTMBbI B [EATENbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB  LieAM,
OLeHMBATb PUCKM NOCNEACTBUIA AeATENbHOCTMH;

- pas3BMBaTb KpeaTVBHOE MbILLEHWE MK
PeLLEHUN XKN3HEHHBIX NPOGNEM.

6) 6a30Bble nccnefoBaTeNbCKUe AENCTBUS:

- BnageTb HaBbIKamy y4ebHo-

AvcumninHapHble

- BNnagetb CUCTEMOA XMMWUYECKUX 3HaHWA, KOTOpas BK/HOYaEeT:
OCHOBOMONAratoLme MoHATUS (XUMWUYECKUIA 3NEMEHT, aTOM, 31EeKTPOHHas
060/104Ka aTomMa, s-, p-, d-3NEKTPOHHbIE OpPOUTAIM aTOMOB, WMOH, MOMEKYNa,
BA/IEHTHOCTb, 3MEKTPOOTPULATENBHOCTb, CTEMEHb OKUCMEHUS, XUMMUYECKas
CBS3b, MO/b, MOMAPHAs Macca, MOMSPHbIA 00BLEM, YrNEepPOAHbIA CKENeET,
(hYHKUMOHaNbHas rpynna, pagukan, U3oMepus, M30Mepbl, FOMOMOrNYECKUi
psifl, TOMOIOrK, YINeBOAOPOAb!, KUCMOPOA- U a30TCOAePXKaLLMe COeaNHEHNS,
OMONOrNYeCKN aKTMBHble BellecTBa (YrneBoAbl, XXupbl, GENKM), MOHOMEP,
NnofnMmep,  CTPYKTYPHOE  3BEHO,  BbICOKOMOJEKY/ISIPHbIE  COEAMHEHUS,
KpUCTaIIMYECKAs PELLETKa, TWUMbl XUMUYECKUX peakuuii (OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-1 3HAOTEPMUYECKME, PeaKLM MOHHOIO 06MeHa),
pacTBOp, 3MEKTPONNUTbI, HEINEKTPONUTLI, 3MEKTPONUTUYECKAs AMCCoLMaLms,
OKMC/INTENb, BOCCTAHOBUTE/b, CKOPOCTb XUMMUYECKOIN peakumm, XMMUYECKoe
paBHOBECWE), TeOpuMM U 3aKOHbl (TEOPUSi  XMMUYECKOrO  CTPOEHUS
opraHuyeckux BewecTts A.M. bByTiepoBa, Teopus 3MEKTPOSIMTUYECKOIA
auccoumaunn, Nepuoanyeckunin 3akoH .. MeHngeneesa, 3aKOH COXpaHeHUs
Maccbl), 3aKOHOMEPHOCTW, CUMBO/IMYECKUIA A3bIK XUMUM, (DaKTOMOrMYecKme
CBefleHNs O CBOMCTBax, COCTaBe, MOy4YeHUM 1 6e30MacHOM MCMO/b30BaHWUM
BKHENLIMX HEOPraHWYecKMX W OpraHMYecKUX BeELLeCTB B ObITY W
NPaKTUYECKON AeSATENbHOCTM YeN0oBeKa;

- YMeTb BbIFBNATb XapaKTepHble MPU3HaKM M B3aMMOCBS3b M3YUEHHbIX
MOHATUI, NPUMEHSATL COOTBETCTBYHOLLIME MOHATUA NPY ONUCAHUW CTPOEHUS U
CBOMCTB HEOPraHW4YecKMUX M OpraHMYecKMX BELLECTB U WX MPEBPALLEHWA;
BbISBNATb  B3aMMOCBSI3b  XMMWYECKMX  3HAHWIA € MOHATMSMUA U
npeacTaBieHsIMN JpYrx eCTeCTBEHHOHaYYHbIX NPeAMETOB;

- YMeTb WCNO/b30BaTb HaVMEHOBAHWS XUMMWYECKUX COeLUHEHI
MeX/YHapo4HOro Cor3a TEOPETUYECKOM W MNPUKMIAAHON  XUMUK  ©
TPMBUa/IbHbIE Ha3BaHMA BXKHEMLLMX BELLECTB (3TWUNEH, aUETUNEH, MULEPUH,
(eHon, hopmanbfervua, YKCyCHas KUCMAOTa, [IMUMH, YrapHbliA  ras,



OK 02.
Vicnonb3oBatb
COBPEMEHHbIe
cpeacTsa
roucka,
aHanv3a u
NHTEpnpeTauum
NHpopMaLmn 1
NH(OPMaLMOHH
ble TEXHONOrnn

CCNeaoBaTeNbCKO M MPOEKTHON [esTeNnbHOCTY,
HaBbIKaMV paspeLLeHns Npo6nem;

- BbISIBNSTb NMPUYNUHHO-CIECTBEHHbIE CBA3N U
aKTyanM3npoBaTh 3ajady, BblABUraTb FMMoTe3y ee
peLLieHus, HaxoauTb apryMeHThl ans
[0Ka3aTeNbCTBa CBOMX YTBEPXKAEHWN, 3afaBaTb
MapameTpbl 1 KPUTEPUN PELLIEHNS;

- aHaM3MpPOBaTb  MOJMlyYeHHble B Xofde
PELieHVst  3afaunM  pesynbTaTbl,  KPUTUYECKU
OLIEHMBaTb WX [OCTOBEPHOCTb, MPOrHO3MPOBaTh
M3MEHEHWE B HOBbIX YC/OBUSX;

- YMETb NepeHoCnTb 3HaHUA B
No3HaBaTe/NbHYO N NPaKTUYECKYIO obnactu
XN3HEOEATE/IbHOCTU,

- YMeTb WHTErpypoBaTb 3HaHUA W3 pasHbIX
npeaMeTHbIX 06n1acTel;

- BblgBWraTb  HOBble  Maew,
OpUrMHaNbHbIE MOAXO0AbI U PELLEHMS;

- CMOCOOHOCTb  MX  WCMONb30BaHUA B
Mo3HaBaTe/IbHON ¥ COLManbHON NPaKTUKe.

npeanaratb

B 06n1acTu LeHHOCTN Hay4YHOro Mo3HaHWS:
chopMUPOBAHHOCTb MVPOBO33PeHUS,
COOTBETCTBYIOLLEr0  COBPEMEHHOMY  YPOBHIO
pasBUTUS HayKM W OOLUECTBEHHON MNPaKTUKK,
OCHOBAHHOr0 Ha ananore KynbTyp,
CMOCOGCTBYIOLLEr0 OCO3HAHMKO CBOEro MecTa B
NONVKYNbTYPHOM MWUPE;
- COBepLLEeHCTBOBaHUe A3bIKOBOM 7
ymTaTeNbCKOM Ky/bTypbl Kak cpencTea
B3aVIMOAENCTBUA MeXAY N0AbMU U MO3HAHWS
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YINEKNCTIbIA a3, aMMUakK, rawleHast M3BeCTb, HeralleHas M3BeCTb, MUTbeBas
cofa u Apyrux), cocTaBnATb (POPMYsibl HEOPraHUYeCKMX U OpraHWYecKmx
BELLECTB, YPaBHEHUS XUMUYECKMX pPeakuuii, OOBACHATb WX CMbICH;
NoATBEPXAATb XapakTepHble  XUMUYeCKme CBOWCTBa  BELLECTB
COOTBETCTBYHOLLMMM 3KCMEPUMEHTAMUN W 3aMUCAMU YPaBHEHUIA XUMUYECKMX
peakumii;

- YMeTb YCTaHaB/IMBaTb MPUHAL/IEXXHOCTb U3YUYEHHbIX HEOPraHUYeCKUX W
OpraHMyYecKmnx BeLeCTB K OMpeaeneHHbIM Kaccam U rpynnam CoefnHEHW,
XapakTepusoBaTb UX COCTaB W BaKHEMLUME CBOWCTBA; OMpeaensdTb Buapl
XUMUYECKMX CBS3eil (KOBa/leHTHas, MOHHas, MeTa//inyeckas, BOAOPOAHas),
TUMbI KPUCTA/ININYECKMX PELLETOK BELLECTB; KnaccuimumpoBaTb XMMUYECKME
peakuuu;

- chopMmmpoBaTb MPEACTaBNEHUA: O XMMUYECKOW COCTaB/IAOLLEN
€CTECTBEHHOHAYUYHON KapTWMHbI MUpa, POIM XUMUWM B MO3HAHUW SBEHWI
npupoAbl, B (HOPMUPOBAHWMN MbILMIEHWS U KY/bTYpbl JIMYHOCTW, e€e
(hYHKUMOHAIbHON rpaMOTHOCTW, HEOOXOAMMON NS PeLLeHns NPaKTUYeCcKnX
3a/la4 N 3KOMOrMYecKn 060CHOBAHHOIO OTHOLUEHWS K CBOEMY 3[0POBbLIO U
NPUPOLHON Cpese;

- YMeTb MPOBOAUTL pacyeTbl N0 XUMUYECKUM POpMynaM N ypaBHEHUAM
XUMUYECKNX — peakumid  C  WCMOMb30BaHWEM  (DU3NYECKUX  BEIMYMH,
XapaKTepm3yHoLLMX BelecTBa C KOMMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble yCnoBMs)) rasoB, KO/MMYECTBa BELLECTBA; MCMO/b30BaTb
CUCTEMHbIE XUMUYECKNE 3HAHWUSA AN MPUHATUSA PELLEHNIA B KOHKPETHbIX
YKM3HEHHBIX CUTYaUMAX, CBA3AHHbIX C BELLECTBAMM 1 UX NPUMEHEHNEM

- YMeTb MNJaHMpoBaTb W BbIMOAHATb XUMWUYECKWIA  3KCMEPUMEHT
(NpeBpaLLeHns OpraHUYeCcKMX BELLECTB NPY HarpeBaHWUK, Noy4veHne aTuneHa
N U3y4YeHMe ero CBOMCTB, Ka4YeCTBEHHble peakumn Ha abAernapl, Kpaxman,
YKCYCHYIO KUC/OTY; fieHaTypauus 6e/1K0B Npy HarpeBaHUm, LBETHbIE peakLuum
0enkoB; NPOBOAMTL peakuuy¥ MOHHOro 06MeHa, OrnpeaenaTb Cpefy BOAHbIX
pacTBOPOB, KayeCTBEHHble peakuuMn Ha cynbtar-, KapboHaT- u Xiopug-
aHMOHBbI, Ha KaTMOH aMMOHMSA; PeLlaTh 3KCMePUMEHTa/IbHbIE 33a4um Mo TeMam
«MeTannbl» N «HemeTannbl») B COOTBETCTBUM C MpaBUNaMM TEXHUKMN
6e3onacHOCTM npu  obpalleHM C  BellectBaMM UM 1abopaTOpHbLIM
060pyfoBaHveM; MpeAcTaBNATb pe3y/bTaTbl XUMUYECKOTO 3KCNEepUMeHTa B



ons
BbIMO/IHEHUS
3agau
npogeccuoHab
HOM
[eATeIbHOCTH;

OK 04.
AeKTNBHO
B3aMMOJENCTBO

MUpa;

- 0CO3HaHue LIEHHOCTK Hay4HOM
LleaTeNnbHOCTH, rOTOBHOCTb OCYLLEeCTBNATb
NMPOEKTHYI0 W UCCNeA0BaTe/IbCKY [AeATeIbHOCTb
WNHAVBUAYaIbHO W B IPYNe;

OBnageHve YHUBEPCA/TbHLIMU  YYeOHbIMN
no3HaBaTe/IbHbIMW AeACTBUAMMN:

B) paboTa ¢ uHopmaumeil:

- B/aeTb HaBblKaMK1 MOJTyYEHUS H(OPMaLK
M3 WCTOYHMKOB PasHbIX TWMOB, CaMOCTOATE/IbHO
OCYLLECTBNATb MOUCK, aHa/n3, cUcTeMaTu3aumio u
NHTepnpeTaumio NHHOPMaLMK pasiniHbIX BULOB U
(hopm npefCcTaBneHus:;

- C03[aBaTb TEKCTbl B pa3/INYHbIX (hopmarax C
YYETOM Ha3HauyeHWUs WHGopMaumMn u  LeneBon
ayauTopuu,  Bbloupas  ONTUMasbHYHO  (hopmy
npeacTaB/ieHns U BU3yanm3aumu;

OLeHMBaTb [OCTOBEPHOCTb, JIErUTUMHOCTb
NH(OopMaLMK, ee COOTBETCTBME MpPaBOBbIM U
MOpaJIbHO-3TUYECKUM HOpPMaM;

- 1CM0/b30BaTh CPeACTBA NHOPMALMOHHbBIX 1
KOMMYHVKaLUUOHHbIX TEXHOMIOMUIA B PeLLeHnn
KOrHUTMBHBIX, KOMMYHUKATUBHbIX 7
OpraHv3aumMoHHbIX  334a4 € COG/OAEHNEM
TpeboBaHWUiA 3ProOHOMMUKK, TEXHUKMN 6e30MacHOCTH,
TUTUEHbI,  PECYpPCOCOEPEXXEHNS,  MNPAaBOBbIX WU
3TUYECKMX  HOPM,  HOPM  MHMOPMaLMOHHOM
6e3onacHoCTy;

- BfafieTb  HaBblKaMW
3almnThI NHopmaLmu,
6e30MacHOCTN NNYHOCTW.

rOTOBHOCTb K CaMopasBUTLIO,
CaMOCTOATE/ILHOCTM M CaMOOMPEAENEHNIO;
OB/lafieHve HaBbIKaMu

pacno3HaBaHUA

7
NH(OPMaLMOHHOIA

y4yebHo-
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(hopme 3anncu ypaBHEHWIA COOTBETCTBYHOLMX peakumii U (hopmynmpoBaThb
BbIBO/bl Ha OCHOBE 3TUX Pe3y/bTaToB;

- YMeTb aHaIM3MpPOBaTb XMMUYECKYH) MH(OpMaLuio, MOy4YaeMyo 13
pasHbIX WMCTOYHWMKOB (CPeACTB MacCOBOW WMHGopMaumn, ceTb WIHTEpHeT K
Apyrue);

- BNafeTb OCHOBHbIMW METOAAMM Hay4yHOro MO3HaHUS BELLECTB W
XUMUYECKUX  SIBNEHWIA  (HabnogeHwe,  M3MEPEHWE,  3KCMEPUMEHT,
MO/eNMPOBaHMe);

- YMeTb MPOBOANTbL PacyeTbl N0 XUMUYECKUM OpMYynam U ypPaBHEHMSIM
XVMUYECKMX  Peakuuii  C  UCMONb30BaHWEM  (IM3NYECKMX  BENWYUMH,
XapaKTepu3syHLLMX BelecTBa C KONMYECTBEHHOM CTOPOHbI: MacChbl, 06bema
(HopManbHble YCNOBMS) ra3oB, KOMMYECTBA BeLLECTBA; MCMOMb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHUSA AN NPUHATUS PELLEHUIA B KOHKPETHbIX
YKU3HEHHbIX CUTYaLMAX, CBA3aHHbIX C BELLECTBAMU U UX NMPUMEHEHNEM

- YMeTb MMaHUPOBaTb U BbIMOMHATL XUMWYECKUIA  IKCMEPUMEHT
(NpeBpaLLieHNs OpraHNYECKMX BELLIECTB MPY HarpeBaHum, NojlyyeHne sTuneHa
1 M3y4eHMe ero CBOICTB, KaYeCTBEHHbIE peakLyM Ha anberuipl, Kpaxman,



BaTb U
paboTaTb B
KONNeKTuBe u
KOMaHAe;

OK 07.
CopelicTBoBaTh
COXpaHeHuto
OKpY>KatoLLein
cpegpl,
pecypcocbepex

nccnefoBaTelbCKoM, MPOEKTHOW U COLMaNbHOM
[eATeIbHOCTU;

OBnageHune YHUBepca/ibHbIMU
KOMMYHUKaTUBHbIMUW AEACTBUSMU:

6) cCoBMeCTHas AeATeNIbHOCTb:

- MOHWMaTb W UCMONb30BaTb MNPEUMyLLeCTBa
KOMaHAHOW 1 HAMBUAYaIbHON paboThl;

- MPYHUMATb Lenm COBMECTHOW
[eATeIbHOCTH. OpraH130BbIBaTh "
KOOPAMHMPOBaTb AEWCTBMS MO €ee AOCTWKEHUIO:
COCTaBNATb MNnaH AeNCTBUI, pacnpesensTs ponu ¢
YYETOM  MHEHWI  y4yaCTHUKOB  00CYXAaTb
pe3y/nbTaTbl COBMECTHOM paboThl;

- KOOPAMHWPOBAaTb W BbINOMHATL paboTy B
YCNOBUAX pea/IbHOro, BUPTYa/IbHOr O "
KOMOUHMPOBaHHOIO B3aVMOAENCTBUS;

- OCYLLECTBNATb NO3UTUBHOE CTPaTErnyeckoe
noBeAeHNe B Pas/IMYHbIX CUTYauusax, NPosBAATb
TBOPYECTBO M BOOOPaXKeHUe, 6bITb MHULMATUBHBIM,;

OBnageHve YHUBEpCabHbIMN
perynsiTMBHbIMN LeACTBUAMMN:

) NpPUHATME cebsa 1 APYTUX NOAEN:

- NPUHMMATb MOTUBbI U apPryMeHTbI ApYrnx
NtoJer Npu aHan3se pesynbTaToB AesTeNbHOCTY;

- Mnpu3HaBaTb CBOE MPaBO W NpaBo APYrux
NKOMENA Ha OLINOKW;

- pasBuBaTb CMOCOOHOCTb MOHUMATHL MUp C
no3uLuM Apyroro YenoBeka.

B 06/1aCTM 3KO/10rM4eCKOro BOCNUTaHWS:

- chopmMMpOBaHHOCTb 3KO/I0rNYeCcKom
KyNbTypbl, MOHWMaHWe BAWAHUA  COLMASIbHO-
9KOHOMMYECKMX  MPOLECCOB  HA  COCTOSHUE

MPUPOAHOIA 1 COLManbHON Cpefbl, 0CO3HaHWe
rno6asbHOro XapakTepa 3KOMOrMYECKMUX NPo6eM:;
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YKCYCHYHO KUCMOTY; AeHaTypauus 6enKoB Npu HarpesaHwy, LiBETHbIE peakLumm
0enKoB; NPOBOAWTL PeakLUMn MOHHOro O6MeHa, OMNpefeNiaTb CPefy BOAHbIX
pacTBOPOB, KayeCTBEHHble peakuun Ha Cynb(aT-, kapboHaT- W X/I0puf-
aHWOHbI, Ha KaTMOH aMMOHUSA; peLLaTh IKCNepyuMeHTasIbHbIe 33a4m Mo TeMam
«MeTannbl» 1 «HemeTa/bl») B COOTBETCTBUM C MPaBUIAMU  TEXHUKM
be3onacHOCTM npu  obpalleHnn C  BellecTBaMum U 1abopaTopHbIM
060pyfoBaHMeM; MNPeACcTaBNATb Pe3y/ibTaTbl XMMUYECKOrO 3KCMEpPUMEHTA B
(hopme 3anucu ypaBHEHWI COOTBETCTBYHOLLMX peakumii 1 hopmynnposaTb
BbIBO/bl HA OCHOBE 3TUX Pe3y/bTaToB

- cthopMupoBaTb MPEACTaBEHUS: O XUMWUYECKOW COCTaBASHOLLEN
eCTeCTBEHHOHAYYHOM KapTUHbI MUPA, PO/ XUMWU B MO3HAHWUN SIBNEHUIA
npvpoAbl, B (HOPMMPOBAHWN MbILAEHWUS W KyNbTypbl JIMMHOCTK, ee
(bYHKLMOHaNbHOM FPaMOTHOCTMW, HEOBXOAWMMON NS PELLEHNS MPAKTUYECKMX
3afja4 1 3KONOrMYecKn 060CHOBAHHOTO OTHOLLEHUS K CBOEMY 3[0POBbHO Y
NPUPOLHON Cpeae;



eHMI0,
NPUMEHATb
3HaHWA 06
N3MEHEHUN
Knmmara,
NPUHLUMMGI
bepexxnmBoro
NMPON3BOACTBA,
3()(heKTMBHO
[lecTBOBATL B
upe3BblYaNHbIX
CUTYaUNUsIX;

MK 1.1.
dopmunpoBsatb
a/IroOpUTMbI
pa3paboTKu
NPOrpamMmmHbIX
moAaynei B
COOTBETCTBUM C
TEXHUYECKUM
3afjaHnem;

MNK 2.1.
MMpoBoanTb
MOHUTOPUHT
noTeHUNanbHO
OnacHbIX
NPOMbILLNEHHbI
X U NPUPOAHBIX
0OBbEKTOB;

- MMaHMpOBaHWE N OCYLLECTB/IEHNE AENCTBUIA
B OKPY>KaloLLeil cpefle Ha OCHOBE 3HaHWS Lienel
YCTOMUMBOrO PasBUTUSI YENOBEYECTBA; aKTWMBHOE
HempusTWe  OEWCTBUIA,  MPUHOCAWMX  Bpefq
OKpYXKatoLLen cpefe;

- YMeHVe MpOrHo3u1poBaTb HebnaronpusTHbIe
3KOMOrMYecKre nocneacTens MNpeanpUHUMaeMbIX
[leNCTBUIA, NpefoTBpaLaTh WX,

- pacLumpeHue onbiTa NeAaTeNbHOCTM
3KO/OrMYECKO HanpaBfeHHOCTH;,
- OBnajieHne HaBbIKaMK yuebHo-

1CCneaoBaTeNbCKOM, MPOEKTHOW W counanbHON
[eATeNbHOCTY.

OBnageHne y4ebHbIMY Mo3HaBaTelbHbIMU U
NPaKTUYECKMN [eACTBUAMN:

- CNOCOGHOCTbH (hOpMUPOBaTb  aIFOPUTMbI
paspaboTku MPOrpamMmmHbIX mozynen B
COOTBETCTBMW C TEXHWYECKNM 3adaHUEM.

OBnageHre y4e6HbIMM Mo3HABATE/IbHbIMU 1
NPaKTUYECKUMU AeACTBUSIMW:

- CMOCOGHOCTBIO  OMPeAensiTb  OMacHble,
Ype3BbIYaliHO OMacHbIE 30HbI, 30HbI NPUEM/IEMOTO
prcKa
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- YMeTb Cob/04aTh Npasmnia 3KON0MMYeCcKN LienecoobpasHoro noBeseHns
B ObITY W TPYJOBOW AEATENbHOCTU B LIENAX COXPaHeHWsi CBOEro 30P0Bbs U
OKpY>KatoLLeid NPUPOLHOMA Ccpefbl; YYMTbIBaTb OMAcHOCTb BO3AENCTBMS Ha
XVBble OpraHu3Mbl OMpefeSieHHbIX BeLecTB, MOHWMas CMbIC/ MOKasaTens
npeaenbHON [ONYCTUMON KOHLEHTpauum

- chopMMpoBaTb YMEHWA KPUTUYECKN aHa/IM3MPOoBaTb XUMUYECKYHO
MH(OPMaUMIO, MONyYaemMyto M3 pasHbIX WMCTOYHWMKOB (CpeacTBa MacCoBOW
NH(opmaumn, NHTEPHET 1 ApYruXx).

- c(hopMMpOoBaTb YMEHWI MNPOBOAWUTL BbIYUCIEHWS MO XUMUYECKUM
ypaBHeHuAM (Maccbl, 06bEMA, KOMMYECTBa WCXOLHOrO BelecTBa WK
NMPOAYKTa peakuMm Mno M3BecTHbIM Macce, 00bEMY, KO/IMYECTBY O4HOr0 U3
NCXOAHbIX BELLECTB UM MPOAYKTOB peakLun).

- chopMMpoBaTb YMEHWIA COCTaBNSATb YPAaBHEHWS| peakUuiA pasnnyHbIX
TWUMOB, MOMHbIE U COKpPALLEHHble YPaBHEHUs peakuuii MOHHOFO 06MeHa,
YUNTbIBas YCIOBWS, NPX KOTOPbIX 3TU peakLMmn UayT A0 KOHLIA.

- c(hopMMpOBaTb YMeHW i NPOBOAUTbL peakuuy, NOATBEPXKAAIOLLE
KaueCTBEHHbIA COCTaB Pas/IMYHbIX HEOPraHMYeCKMX BELLECTB, pacro3HaBaTh

OMNbITHbIM I'IyTéM MOHOB, NpUCYTCTBYKOLIME B BOAHLIX pPacTBOpax
HeopraHM4YeCcKmnx BELLECTB
- YMETb MMaHnpoBatb W BbIMO/HATL XUMUYECKNI IKCNEPUMEHT

(NpeBpalLieHNst OPraHNYeCcKMX BELLECTB NPX HarpeBaHUm, NosyyYeHme aTuneHa
I U3yUYeHMe ero CBOICTB, KAaYeCTBEHHbIE pPeakLMM Ha anbAeruipl, Kpaxman,
YKCYCHYH0 KUCNOTY; AeHaTypaLus 6e/KOB NP HarpeBaHum, LBETHbIE peakLum
6e/KOB; NPOBOAWTbL PeakLUM MOHHOTO O6MeHa, OnpeaensTb cpedy BOAHbIX



MK 2.2.
OcyLlecTBNATL
orepaTuBHOe
nnaHupoBaHue
MepONpUATHIA
no NNKBMUAaLMM
nocneacTeui
ype3BblYaHbIX
cUTyauui;

OBnafieHVe y4eOHbIMIN NO3HABAaTE/IbHbIMU U

NpPaKTN4eCKNMn AGMCTBMHMI/IZ

CMOCOBHOCTBIO y4acTBOBaTb B

MPOEKTUPOBaHUM M U3bICKaHWN
NPOgecCUOHaNbHOW AeATeNbHOCTY.

00bEKTOB
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pacTBOPOB, KayeCTBEHHble peakuuMu Ha Cy/bgar-, KapboHaT- U X/Iopua-
aHMOHbI, Ha KaTMOH aMMOHUS; peLlaTh 3KCNeprMeHTaNbHbIE 3a4a4uM N0 TemMam
«MeTanbl» U «HemeTas/bl») B COOTBETCTBMM C MpaBUiaMU  TEXHUKU
6e3onmacHOCTM npu  obpalleHMM C  BellectBaMyM U /1ab0OpPaTOPHbIM
060pyf0BaHVEM; MPeACTaBNATb Pe3ybTaTbl XMMWUYECKOTO 3KCMEPUMEHTA B
(hopMe 3anmcy ypaBHEHWIN COOTBETCTBYHOLLMX peakumini 1u opMynmpoBaTb
BbIBO/Zbl Ha OCHOBE 3TUX Pe3y/bTaTos;

- copmupoBaTb YMeHWUIA BNafeTb CUCTEMOM 3HAHW 06 OCHOBHbIX
MeTofax Hay4yHOro MO3HaHWS, MCMOMb3YEMbIX B XUMUW NPU  U3YyYeHUN
BELLECTB M XUMMWYECKUX SBMEHWI (HabntofeHVe, U3MepeHue, 3KCNepuMeHT
MOZE/NIMPOBaHME), MCMOMb30BaTb CUCTEMHbIE XMMWUYECKWME 3HaHWUSA 411
MPUHATMA PeLIeHNA B KOHKPETHBIX XXM3HEHHbIX CUTyauusiX, CBA3aHHbIX C
BeLLleCTBaMU 1 X NpUMeHeHneM; (NpPeBpaLLeHns OpraHNYeCcKmX BELLECTB Npu
HarpeBaHuK, MoslyyYeHue 3TWUIEHA W U3YYeHWMe ero CBOWCTB, KayeCTBEHHbIE
peakuuy OpraHMyecKMx BeLLecTB, AeHaTypauus GenkoB Mpu HarpeBaHWu
LBETHble peakuun 6enkoB) B COOTBETCTBUM C MNpaBUfaMu  TEXHWUKU
GesonacHocTM npu  obpalieHMM ¢ BellecTBaMM U N1abopaTOpPHbIM
060pyf0BaHVeM, NPeaCcTaBNATb pPe3y/ibTaTbl XMMUYECKOrO 3KCNepumeHTa B
(hopMe 3anmcy ypaBHEHWIA COOTBETCTBYHOLLMX peakumini 1 (hopmynnpoBatb
BbIBO/bl Ha OCHOBE 3TUX Pe3y/bTaToB.

- BfafileTb OCHOBHbIMM METO4amy Hay4yHOro Mno3HaHWs BELEeCTB U
XUMUYECKUX  ABNEHWIA  (HabnofeHwe,  U3MepeHue,  3KCMEPUMEHT
MO/e/IMPOBaHNe);

- YMeTb MPOBOAUTL pacyeTbl M0 XUMUYECKUM (POPMY/iamM 1 YpPaBHEHUAM
XUMUYECKMX  peakuuMil ¢ UCMOMb30BaHMEM  (DU3UYECKUX  BESIMYUH,
XapaKTepu3syHoLLMX BELLECTBA C KOIMYECTBEHHON CTOPOHbI: Maccbl, 06bema
(HopMa/ibHble  yCnoBMS) ras30B, KOMMYeCTBa BELUECTBA; WCMO/b30BaTb
CUCTEMHbIE XUMMWYECKME 3HAHMS ANA MPUHATUS PeLUeHUA B KOHKPETHbIX
YXM3HEHHbIX CUTYaUMAX, CBA3aHHbIX C BELLECTBAMM U MX NMPUMEHEHNEM



19

2. CTPYKTYPA 1 COAEPXXAHVE YUEBHOW ANCLINMNVHbI

2J1. O6beM yUebHOI ANCUMNAVHBI 1 BUAbl Y4e6HOM paboTbl

Bug yuebHoi paboTbl O6beM Yacos

O6beM 06pasoBaTe/ibHOM NporpamMmmbl AUCUMNINHI 81
B TOM 4ucrie:
1. OcHOBHOEe coep>kaHue 66
B TOM YuChe:

TEOpeTUYeCcKoe 00yYeHne 58

NnabopaTopHble 1 MPaKTUYeCcKne 3aHATUS 8
2. MpodheccnoHasibHO OPUEHTMPOBAHHOE COAepXXKaHue (coaepykaHme 1
NPUKNALHOro MoAy/s)
B TOM YuChe:

TEOPETUYECKOE 0OyYeHMe

NPaKTUYeCKNEe 3aHATUSA 12

NHAVBUAYaNbHBIA NPOEKT (fa/HeT) HeT
KoHcynbTaumn 3

MpomexxyTouHasa aTTectauusa B hopme gudd. 3avéta
(1 cemecTp)
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2.2. TemaTU4yeCcKuWiA NaH 1 coaepXkaHme y4ebHon AncUMnnHbI

dopmMupyemble

HanmeHoBaHwne obue u Obbem
Da31er0B 1 Tem CopeprxkaHue y4ebHOro matepurana u oopmbl opraHmnsaLmn AesTeNbHOCTU 06y4YatoLLMXCA npoeccMoHan  4acoB
bHble
KOMIMeTeHUUN
1 2 3 4
Pa3gen 1. OcHOBbI CTPOEHUA BeLLlecTBa 6
Tema 1.1. Copep>kaHue yyebHOro matepuana OK K
CTpoeHue CoBpemeHHass Mofefib CTpoeHWsi atoMa. CHMBOMNMYECKUNA A3bIK XUMUW.  XUMWUYECKUA  3/IEMEHT. OKO01
aTOMOB ANeKTPOHHAasA KOH(urypaums atoma. Knaccuukaums XUMUYECKUX 3EMEHTOB (S-, p-, d-3/1eMEeHTbI). OK 02
XUMNYECKNX BaneHTHble  3MEKTPOHBI. BasileHTHOCTb. ANeKTPOHHas npupoga  XMMWYEeCKOW  CBS3W.
3/IEMEHTOB " ANeKTPoOTpMLUATENbHOCTL.  Brabl  XMMUYeCcKoW CBA3WM  (KOBa/IeHTHas, WOHHas, MeTa/l/Inyeckas,
npupoaa BOAOPO/Has) 1 crnocobbl ee 06pa3oBaHms.
XUMUYECKOW PelleHne 3afaHuWii Ha WMCMOMb30BaHME XMMUYECKOW CUMMBO/MKM M Ha3BaHWWA COELUHEHUIA MO 4
CBA3N HOMEHKNATYpe MeXKAyHapoAHOro co3a TeopeTUUYECKON M MPUKNaAHON XUMUA N TPUBUASIbHbBIX

Ha3BaHW ANs COCTaBNEHUSI XMMUYECKUX (DOpMy/ ABYXaTOMHbIX COEAMHEHWIA (OKCW0B, CYNb(NI0B,
FMAPUAOB U T.N.) U APYTUX HEOPTraHWYECKMX COeAVHEHNIA 0T AeNbHbIX KACCOB.

MpaKTUyeckne 3afaHnsl Ha YCTaHOB/EHME CBSI3N MEXY CTPOEHMEM aTOMOB XMMMWYECKMX 3/1EMEHTOB U
NePUOANYECKUM U3MEHEHMEM CBOICTB XUMMWYECKUX 3N1EMEHTOB M UX COEAMHEHWIA B COOTBETCTBUM C
MonoXeHvieM MeproanUecKoin CUCTEMBI.

TemaTurKa y4ebHbIX 3aHATUI 4
1 CoBpeMeHHas Mojenb CTpoeHusi atoMa. CHMBOIMYECKUN A3bIK XUMUW. XUMWYECKNA 3M1eMeHT (KOMOWHMPOBaHHOe 2
3aHATKe)
2. MpakTtnyeckoe 3aHATME No 1 «PelueHWe 3a4aHniA Ha UCMO/b30BaHME XUMUYECKON CUMBOJIMKI U Ha3BaHUIA COeMHEHNI 2
no HomeHknatype NKOMAK»
Tema 1.2. CopepxkaHue y4ebHOro matepuana OKTIK
Meprogunuecknin - MNeproamyeckas cucTeMa XMMUYecknx anemeHTos .M. MeHpgeneea. ®U3NYECKNIA CMbICH OK 02
3aKOH ¥ Tabnuua Mepuogmnyeckoro 3akoHa .M. MeHgeneeBa. 3aKOHOMEPHOC T M3MEHEHWS CBOMCTB XMMMUYECKMX 2
O.W. 3/1eMeHT 0B, 06pa3yeMbIX UMW MPOCTbIX U CIOXKHbIX BELLECTB B COOTBETCTBUM C NOMOXKEHNEM

MeHpeneesa XUMUNYECKOTIO 3J/IEMEHT a B I‘Iepmo,qvlquKon cucTeme. MMPOBO33pPeHYECKOE M HayYHOe 3HaYeHue



Tema 2.1.
Tunel
XUMUYECKNX
peakLuii

Tema 2.2.
ANeKTPoONUTNYEC
Kast
auccoumaums un
NOHHbIA 0OMeH
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Mepunognueckoro 3akoHa .. MeHgeneesa. [NporHosbl 4./. MeHgeneeBa. OTKpbITWe HOBbIX
XUMWYECKNX 3/IEMEHT OB.

MeTannnyeckne / HemeTa/iIMYECKNe CBOWCTBA, 3/1EKTPOOTPULATENIbHOCTb XMMUYECKMX 3/IEMEHTOB B
COOTBETCTBUM C UX 3NEKTPOHHBLIM CTPOEHMEM W MOJSIOXKEHNEM B MEPUOANYECKON CUCTEME XUMUYECKUX
anemeHToB .. MeHzeneesa

TemaTurKa y4ebHbIX 3aHATUI

1 Meprogunueckas cuctema XMMUYeckmx anemeHTos .M. MeHgeneesa. dusnueckuii cMbicn Meproanyeckoro 3akoHa .M.

MeHgeneesa (KOMOMHUPOBAHHOE 3aHATWE)

Pasgen 2. XnMmnyeckume peakumu
Copep>xaHue y4ebHOro marepmana OK MK
Knaccumkaums v Tunbl XUMUYECKNX PeakLMii C yYacTMeM HeopraHU4eckux Bewects. CocTas/ieHme OKo1
ypaBHeHW peakL i COeaNHEHMSA, Pa3IoXKeHNS, 3aMeLLeHNs, 06MeHa, B T.4. peakLmii ropeHus,
OKMICNEHUA-BOCC T aHOB/EHUS.
YpaBHEHUS  OKUCNEHMS-BOCCTaHOBNEHUA. CTeneHb OKucneHus. OKUCAUTENb WM BOCCTAHOBUTENb.
CocTaBneHne 1 ypaBHMBAHWE OKMWC/IUTEIbHO-BOCCTAHOBUTE/IbHLIX peakumii MeTOLOM 3/1EKTPOHHOIO
6anaHca. OKMCNTENIbHO-BOCCTAHOBUTE/IbHbIE PeakuMn B MpUPOAe, MPOM3BOACTBEHHbLIX MpoLeccax u
XW3HEAEATEIbHOCTU OpraHM3mMoB
KonnyecTBeHHble OTHOLLEHUS B XUMUWN. OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHbI B XMMUWN U PacyeTbl Mo
YPaBHEHMSAM XMMNYECKMX peakumnii. Monb Kak eauHMLa KonmnyecTsa BewecTea. MonspHas macca. 3akoHbl
COXpaHeHWsi Maccbl U aHeprun. 3akoH ABoragpo. MossipHbIi 06beM razoB. OTHOCUTENIbHAA NNOTHOCTb
rasos. PacyeTbl Mo ypaBHEHMAM XMMUYECKMX peakL i C UCMOMb30BaHNEM Macchl, 06bema
(HopmasibHbleyCI0BUSA) ra3os, KOMMYECTBA BeLLeCcTBa
TemaTurKa y4ebHbIX 3aHATUI
1 Knaccudmkaums v TUnbl XUMUYECKUX PeakLnii ¢ y4acTUEeM HeOpPraHMYeCKMX BeLlecTs (KOMOMHYPOBAHHOE 3aHATVe)
2. YpaBHeHUS OKUCNEHUA-BOCCTAHOB/EHNSA. CTeneHb OKUCNEHNS (KOMOWMHMPOBAaHHOE 3aHATVE)
3. KonnuectBeHHble OTHOLLEHMS B XMMUW  (KOMBUHMPOBAHHOE 3aHATE)

CopepykaHue y4ebHOro matepuana OKTIK
Teopus 3NeKTPONUTUYECKOW Auccoumaumn. VoHbl. 3NeKTPONNTbl, HE3NeKTPOINTbI.  Peakuuii OKO01
MOHHOro o6meHa. CoCTaBNeHME peakuuid WMOHHOIO O06MeHa MyTeM COCTaB/IEHUS WX MOMHbIX W OK 04

COKpPALLEHHBIX MOHHbIX YpaBHEHMIA. KMCNOTHO-OCHOBHbIE peakuun. 3afaHnst Ha COCTaBNeHNE MOHHbIX
peakuui

Tunbl (N0 cOCTaBy M KOMMYECTBY WUCXOAHLIX M 0OpasyolMXcs BEWeCcTB) U MPU3HAKN XUMUYECKNX
peakuuid. Peakumii MIOHHOro 06MeHa, onpeseneHne cpefbl BOAHbIX pacTBOPOB.

TemaTuKa y4ebHbIX 3aHATUI

10

NN DN O



Tema 3.1.
Knaccudmkaums,
HOMeHKatypa v

CTpOEeHMe
HeopraHMyecKunx

BeLLeCTB

Tema 3.2.
dunsnko-
XUMUYECKMe
CBOICTBa
HeopraHM4yecKmx
BELLECTB
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1 Teopus aneKTPONUTUYECKO auccoupaumm (KOMOMHPOBaHHOE 3aHATUE)
2. OnpefeneHne cpeapl BOAHbLIX PacTBOPOB (KOMOUHMPOBAHHOE 3aHATVIE)
Pasgen 3. CTpOeHMe 1 CBOMCTBA HEOPTraHNYECKUX BELLIECTB

CopepykaHue yuebHOro matepuana OKTIK
MpeaMeT HeopraHMYeckon xumun. Knaccugukauma HeopraHMYecKmnx BellecTB. MpocTble U CNOXHbIE OKO01
BelecTBa. OCHOBHbIE KacChl CIOXHbIX BELeCTB (OKCUAbI, TMAPOKCUbI, KMCNOTbI, COnM). B3aMmocesasb OK 02

HeopraHM4ecKnx BeLLecTB. ArperatHble COCTOSIHUS BellecTBa. Kpuctanimueckune n amopgHble BeLLecTBa.
Tunbl KPUCTIIMYECKMX PELLETOK (aTOMHasi, MOMEKYNSAPHasA, MOHHasi, MeTa/iimyeckast). 3aBMCUMMOCTb
(hM3NYECKMX CBOWCTB BeLLECTBA OT TUMa KPUCTA/I/INYECKOM PeLIeTKN. 3aBUCUMOCTb XMUMMWUYECKOIA
aKTVBHOCTW BELLEeCTB OT BMAA XMMWYECKOM CBA3M WM TWNA KPUCTa/IIMYECKON peLueTKn. [puymHbl
MHOroo6pasns BeLLEeCTB

HomeHKnaTypa HeopraHM4ecKuX BeLLeCTB: Ha3BaHMe BeLLEeCTBa MCX0As U3 UX XMMUYECKOM
(hOpMy bl UM COCT aBIEHNE XUMUYECKOM hOpMY/bl UCXOAA M3 Ha3BaHWA BelllecTBa Mo
mMe>KayHapogHoi (MHOMAK) nnm TpremanibHOM HOMEHKNATYpe.

PelleHMe MpaKkTUYeCKMX 3af4aHWii Mo  KiacCUUKaumMn, HOMEHKAType W XUMWYECKUM  (hopmysiam
HeopraHM4ecknx BeLLECTB Pa3/IYHbIX KAacCoB (YrapHbld ras, YrnekuCnblil ras, ammuak, raileHas
N3BECTb, HEeralleHas M3BecTb, NMUTbEBAA COfa N APYrvX): Ha3blBaTb Y COCTaBNATb POPMY/Ibl XUMUYECKNX
BELLECTB, OnpeensTb NPUHALNEXHOCTb K K/iaccy.

VICTOYHNKM XMMUYECKOM MHopMaumm (CpeAcTB MaccoBor MHdopMaummn, ceTb WHTepHeT wn
apyrve). INonck nHopmaumm HoO Ha3BaHUAM, UAeHTUUKaTOopPam, CTPYKTYPHbIM hopmyiam
TemaTunKa y4ebHbIX 3aHATUI

1. MNpeaMeT HeopraHMyeckon xummn. Knaccugmkaums, HOMeHKnaTypa u CTPOeHVEe HEOPraHUYECKNX BELLIECTB (NleKumst)
2. HomeHknaTypa HeopraHM4ecKmnx BewwecTs (KOMOMHMPOBAHHOE 3aHAT V)

CopepykaHue yyebHOro matepuana OKIK
MeTtannbl. Obme PrU3nyecKme U XMMUYECKME CBOMCTBA MeTasnoB. Cnocobbl NonyyeHnsi. 3HaveHme OKO01
MeTa/II0B M HEMETa//IoB B MNPUPOAE U >KU3HeLeATeNIbHOCTU YenoBeKa W opraHnsmMoB. Kopposus OK 02

MeTa/IM10B: BMAbI KOPPO3UK, Crocobbl 3alyTbl MeTa/110B 0T KOPPO3vM

HemeTannbl. ObLLMe (U3NYECKNE N XUMUYECKIE CBOMCTBA HEMETa/II0B. TUMMYHbIE CBOVCTBA HEMETA/I/I0B
IV- VII rpynn. Knaccugmkauus n HOMeHKNaTypa CoeAvHeHUiA HeMeTannoB. KpyroBopoTbl 61OreHHbIX
3/1eEMEHTOB B Npupoje

XMMYeCcKme CBOMNCTBA OCHOBHbIX KNacCoB HEOPraHMYeCKMX BELLECTB (OKCUAO0B, TMAPOKCUA0B, KUC/OT,
conei n fp.). 3aKOHOMEPHOCTN B M3MEHEHWUWN CBOICTBA MPOCTLIX BELLECTB, BOAOPOAHbLIX COEAVHEHWUN,
BbICLUMX OKCWUZOB N FTMAPOKCUI0B

N
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Tema 3.3.
NaeHTndmkaums
HeopraHM4ecKmx

BeLLeCTB

Tema 4.1.
Knaccudmkauus,
CTpOeHVE Y
HOMeHKatypa
OpraHnyeckmnx
BeLLeCTB
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CocTaBneHve ypaBHEHUIA XMMUYECKNX peaKkL i CydacTuemM NPOCTbIX M CIOXKHbLIX HEOPraHUYeCcKnx
BELLIECTB: MeTa//IOB M HEMETA/N/IOB, OKCUAOB METa/10B, HEMET/NOB M aM(DOTEPHbIX 3/1IEMEHTOB,;
HEOpPraHM4ecKUX KUCMOT, OCHOBaHUA W  amOTEPHbIX [MAPOKCUAOB; HEOPraHWYecKnx Corei,
XapaKTepu3yHOLLMX 1X CBOMCTBA.

PeLlieHMe NpaKTUKO-0pMEH TUPOBaHHbIX TEe0peTMUECKMX 3aaHNIN Ha CBOMCTBA, COCTaB, MOJyveHne
1N 6e30nacHoe WUCMosb30BaHWE BadKHEMLLMX HeopraHM4yecKuxX BewlecTB B ObITY W NPakTUYecKoM
AeATeNbHOCT W YenoBeka

TemaTuKa yUYebHbIX 3aHATUI

1 MeTtannbl. O6Lpe (rnsnyeckne n XMMUYeCKne CBOMCTBA MeTasinoB. Cnocobbl NonyyveHns (KOMOUHUPOBaHHOE 3aHATLE)

2. Hemetannbl. O6LMe (hM3MYECKME N XUMUYECKME CBOMCTBA HEMETaNI0B (KOMOUHMPOBAHHOE 3aHATIE)
3. XIMUYeCcKre CBOMCTBA OCHOBHbIX K/TaCCOB HeOpraHM4yecknX BelecTs (KOMOUHMPOBAHHOE 3aHATHE)

4. CocTaB/eHNe YpaBHEHWNIA XUMUYECKMNX peakLyil ¢ y4acTUEM MPOCTbIX Y COXHbBIX HEOPraHUYEeCKMX BELLECTB
(KOMBMHMPOBAHHOE 3aHATIIE)

Cogep>kaHue y4ebHOro matepuana OK K
PelleHne 3KCNepUMEHTa/IbHbIX 3a4a4 Mo XMMUYECKMM CBOMCTBaM MeTal/loB Y HEMeTa/1/10B, Mo OKO01
pacrno3HaBaHWO U1 MOMyYeHNIO COeANHEHWI MeTaI0B 1 HEMe T aslnoB. OK 02
NaeHTnhnKaums HeopraHMYecKMxX BeLLECTB C MCMO/b30BaHWEM UX (PU3NKO-XMMUYECKUX CBOMCTB, OK 04

XapaKTePHbIX KaYeCTBEHHbIX peakLuil. KauecTBeHHbIe peakLun Ha cynbaT-, Kap6oHaT- U XNopua-
aHVOHbI, HA KATWOH aMMOHWS

TemaTuKa y4YebHbIX 3aHATUIA.

1 Na6opaTopHas pa6oTta Ne 1 «/aeHTU(MKaLNUA HEOPraHUYECKNX BELLIECTB.

Pasgen 4. CTpoeHWe 1 CBONCTBA OPraHNYecKmX BeLLECTB
Copep>xaHue yuebHoro martepuana OKIK
MosiBNeHe 1 pa3BUTUE OPraHNYeCKON XMMUW Kak Hayku. TpegMeT opraH1yeckoin xvmmn. MecTto u OKO01
3HayeHVe OpraHNYecKo XMMUK B CUCTEME ECTECTBEHHBIX HayK.
XNMUYECKOE CTPOeHNe KaK MopsaaoK COeMHEHMA aTOMOB B MOJIEKY/Ie COMNMacHO UX Ba/IeHTHOCTW.
OCHOBHble MOSIOXEHWUA TEOPUM XMMUYECKOTO CTPOEHUS OPraHWYeckux coeguHeHuin A.M. byTneposa.
YTnepofHblil CKeneT OpraHUYeckon MONeKy/bl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XUMWUYECKOro
CTPOEeHUs MOJeKyn. 3omepus 1 N3oMepbl.
MoHATWe 0 YHKUMOHaNbHOW rpynne. Pagvkan. [puHUMNGL  KNacCU(UKALMM  OpraHUYecKmX
coeuHeHnin. MexayHapogHas HOMeHKaTypa v NPUHLMNbI HOMEHKIATYPbl OPraHNYecKnX COefMHEHWIA.

NN DN DN oo
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MoHATVE 06 a30TCoAePXKALLMX COeAUHEHNSAX, OMONMOrMYECKM aKTUBHBIX BellecTBax (YrneBogax, »Xupax,
6enkax v ap.), BbICOKOMONEKYNAPHbIX COeAUHEHNAX (MOHOMEP, NOMMMep, CTPYKTYPHOE 3BEHO)
HomeHKnaTypa opraHU4YecKUX COeAVMHEHWIA OTAeNbHbIX KNacCoB (HAacCbILLEHHbIE, HEHACLILEHHbIE Y
apomMaTuyecKme YrneBoaopodbl, CANPThl, (HEHOMbI, afbAernabl, KETOHbI, KapOOHOBbIE KMCMOTbI U Ap.)
CocTaBneHne NoMHbIX U COKPALLEHHbIX CTPYKTYPHbIX (DOPMY/T OpraHMYeCKUX BELLECTB OTAeNbHbIX
KNaccoB, UCNOMb3Yya NX Ha3BaHMA MO CUCTEMATMYECKON 1 TPUBMAILHON HOMEHKNATYpe (3TWUMEH,
aLeTUneH, rauuepuH, qeHon, opmanbaerna, YKCycHast KUcnota, rAvuuH). PacuyeTbl NpocTeiLLen
hopMy bl OpraHNYecKoii MONeKy bl, UCXOAA M3 3NeMeHTHOro cocTasa (B %)

TemaTuKa y4ebHbIX 3aHATUI

1 TNosBneHe 1 pa3BUTUE OPraHUYECKO XUMUN Kak HayKu. MpeaMeT opraHnyeckon Xummn. Mecto 1 3HaueHue

OpraHnM4eckom XMMMUN B CUCTEME eCTECTBEHHbIX HayK (KOMOMHMPOBAHHOE 3aHATUE)

2. OCHOBHbIE MOMOXKEHNS TEOPUN XMMUYECKOTO CTPOEHNS OPraHMYeckux coefuHeHuin A.M. byTtneposa
(KOMBUHVPOBaHHOE 3aHATIIE)

MpuKnagHoit Moaynb. PelleHve 3a4a4 ¢ NPOgecCMOHaNIbHOV HanpPaB/IEHHOCTbIO (KOMBUHUPOBAHHOE 3aHATUE)

Tema 4.2.
CaolicTBa
OpraHNYecKnx
COeAVHEHNIA

CofepykaHue yuebHOro matepuana

DU3NKO-XMMUYECKME CBOMCTBA OPraHUYeCKMX COeAMHEHUI OTAEMbHbLIX KaccoB (0COGEHHOCTU
KnaccuuKaumm 1 HOMEHKIATYpbl BHYTPW K/lacca; rOMOMOrMYECKWA psag 1 obLwas opmyna; U3oMepus;
(hn3nYecKme CBOMCTBA; XMMMUYECKME CBOWCTBA; CNOCOObI NOTYYEHNS):

- MnpejenbHble YrNeBoAopoAbl (ankaHbl M LMKNOanKaHbl). FOpeHMe MeTaHa KakK OfAWH U3 OCHOBHbIX
MCTOYHUKOB Tena B NPOMbILLIEHHOCTM U 6bITy. CBOCTBa NPUPOAHBIX YIIEBOAOPOAOB, HaXOXeHWe B
NpMpoAe 1 NPUMEHEHME a/TKaHOB;

- HenpeAenbHble (/IKEHbI, IKMHbI U a/TKaAMeHbl) U apoMaTUYecKue yrnesogopoas!. MopeHve aueTuneHa
KaK MCTOYHWK BbICOKOTEMMNEPATYPHOIO MAaMeHWN A1t CBAPKM M Pe3KN MeTasl/ioB

- KUC/IOPOACOAepXKaLLme coeauHeHns (CnUpTbl 1 ()eHO bl, KaPOOHOBbLIE KUCMOTbI U 3Mpbl, anbernisl 1
KETOHbI, XXWpbl, Yrnesofbl). lMpakTwu4yeckoe MNPUMEHEHWE STWIEHINIMKONSA, TFAULEPUHa, eHona.
MpuMeHeHWe opManbiernga, aueTabiernia, YKCYCHOM KWCNOTbl. Mbina Kak COMM  BbICLUMX
Kapb6OHOBbIX KACNOT. MotoLLMe CBOCTBA Mblfa

a30TcoAepXKallme COeaMHEHUs (aMUHbI 1 aMUHOKMCOTbI, 6enkun). BbICOKOMONEKYNSAPHbIE COEAVHEHNS
(cuHTETMYECKME 1 BUONOrNYEeCKU-aKTMBHbIE). MoHOMEp, NONMMEp, CTPYKTYPHOE 3BeHO. Monumvepusayms
3TW/MEeHa Kak OCHOBHOE Harpas/ieHM e ero UCrosb30BaHNs.

"eHeTUYeCKasi CBA3b MeXKAy KnaccaMm OpraHMYecknX COeAMHEHWI

CBoliCcTBa OpraHMYeCcKMX COeAMHEHWIA OTAeNbHbIX KMaccoB (TpUBMabHas U MeXAyHapoaHas
HOMEHK/aTypa, XMMMUYECKNe CBOICTBA, CMOCOObLI MOMAyYeHUs): npegenbHble (afKaHbl U LMKI0a/IKaHbl),
HenpeaenbHble (a/lKeHbl, aNKMHbI U ankagyeHbl) 1 apoMaTUYecKme YrneBoAoPOAbl, CIMPTbI U (PEHOSbI,

MNK2.2
OKNK

OKoO1
OK 02
OK 04
MK 6.1
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KapOOHOBbIe KMUCNOTbI 1 3dMpbl, albAernibl U KETOHbI, aMMHbI U aMUHOKMCIOTbI, BbICOKOMOMEKYNSPHbIE
CoefiMHeHNs. 3alaHna Ha COCTaB/IeHNe ypaBHEHN XMMUYECKMX peaKLMid CyvacTneM OpraHUYecKmX
BELLLECTB Ha OCHOBaHMM MX COCTaBa 1 CTPOEHUA

CocTaBneHne CxeM peakuuin (B TOM uuMcie MO MNPe/IO>KEHHbIM LenoykaMm npeBpaLLleHunia),
XapaKTepusyrLLnX XMMUYECKIMe CBOMCTBA OpraHMYecKnUX CoOeAMHEHNIA 0T je/bHbIX KNaccos, Cnocobbl
MX MONMYYEHMS W Ha3BaHWe OPraHUYecKMUX COeAUHEHWA MO TPUBMAILHOW WM MEXAYyHapOLHOM
CUCTEMATNYECKOW HOMEHKNATYpe.

PewleHre NpaKTUKO-OPMEHTMPOBAHHbIX TeopeTUYECKNX 3aflaHui Ha CBOMCTBA OpraHMYecKnx
COeIMHEHWNIA 0T Ae/NbHbIX KNacCoB

TemaTunKa y4ebHbIX 3aHAT Ui 14
1 ®U3MKO-XMMUYECKME CBOMNCTBA OPraHNYeCKNX COeIMHEHWI OTAEMbHbIX KNAaccoB (KOMOMHMPOBAHHOE 3aHATVIE) 2
2. MpepenbHble yrnesoaopo/pl (akaHbl U LMKNoanKaHbl) (KOMOMHMPOBAHHOE 3aHATUE) 2
3. NabopaTtopHas pabota Ne 2 «OnpefeneHune yrnepoaa, BOAOPOAa 1 X10pa B OPraHNYeCKNX COeaMHEHUSX» 1
4. HenpegenbHble (aNKeHbl, ankUHbI 1 akagyeHbl) 1 apoMaTUYecKme yrnesoaopoabl (KOMOMHMPOBAHHOE 3aHATUE) 2
5. Kucnopogcogepxatme coegrHeHnsi (KOMOUHUPOBAHHOE 3aHATIE) 2
6. TabopatopHas pabota Ne 3 «XMMUYECKMEe CBONCTBA KUCMIOPOAOCOAEPXKALLMX OPraHNYeCKMUX COeANHEHMNIAY» 1
7. A3oTcozeprKallme coeiMHeHUs. BbICOKOMONEKYNSApHbIE COeANHEHNS, (KOMOVHMPOBAHHOE 3aHATUE) 2
MpuknagHon mMofy/b. PelleHre 3aaa4d ¢ Npog)eCCMOHaIbHON HanpaB/ieHHOCTbIO (KOMOWHMPOBaHHOE 3aHATLE) MK 2.2 2
Tema 4.3. CopepykaHue yuebHoro matepuana OK MK
NpeHTndurkaums  BroopraHmueckue coeamHeHus. MprmeHeHme 1 bruonornyeckas posb yrnesoaos. OKUCNEHME YTNeBOAOB OKO01
OpraHM4yecknx - WUCTOYHMK 3HEPrMM XMBbIX OpraHM3MoB. O6/1acTU NPUMEHEHUS aMUHOKMCNOT. peBpalleHns 6enkoB OK 02
BELLECTB, UX nuWKM B opraHusme. Buonornyveckue gyHKUMM GenkoB. Buonornveckme ¢yHKUUM >KUPOB. Porb OK 04
3HayeHue n OpraHM4eckom XMMumn B peLleHnmn nNpobnemM nuLLEBoO 6e30NacHOCTU
NPUMeHEHNE B Posib OpraHNYecKoil XMMUK B PeLLeHM NMPoBeM 3HEPreTUYecKoin 6e30nacHOCT, B pa3BUTUN MeAULMHBI,
ObITOBOM K CO3Jj@aHMN HOBbIX MaTepuasioB, HOBbIX WMCTOYHUKOB 3HEPrun (abTepHATUBHbIE UCTOYHWKWN 3HEPrun).
npoun3BoACTBEHH OnacHOCTb BO3AENCTBMA Ha >KMBbIE OPraHM3Mbl OPraHUYecKUX BELLECTB OTAENbHbIX K/accoB 6
OV [IeATeNbHOCTU  (YrneBoaopodbl, CNMPThl, (PEHONMbI, X/I0POPraHUYECKME MPOU3BOAHBIE, anbAernibl U Ap.), CMbICH
yesoBeka nokasaTensi NpeaesibHO JoMYCTUMON KOHLEHTpaLum

VaeHTudmKauma opraHMYecKnx COeAMHEHWIA OTAENbHbIX KMaccoB (Ha MpUMepe asbiervios,
Kpaxmana, YKCYCHOI KWUCNOTbl, 6eNKOB U T.M.) C UCMONb30BaHUEM WX (IM3UKO-XMMMUYECKMX CBOWCTB U
XapaKTepHbIX KaYeCTBEHHbIX peakUuid. [eHaTypaums 6enka npy HarpeBaHWW. LiBeTHbIe peakLmm 6eKoB.
BO3HMKHOBEHWE aHAIMTUYECKOT0 CUrHasa C TOYKM 3pEHNS XMMUYECKIX NMPOLLECCOB MPY NPOTeKaHUN
KaueCTBEHHON peakuuu, O3BONSIOLIEA WAEHTUMULMPOBATL MNPEAIO>KEHHbIE OpraHMYecKme
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BelllecTBa

TemaTunKa y4ebHbIX 3aHATUI
1 BuoopraHuyeckme coeanHeHns. MprMeHeHne 1 61onornyeckas posb Yrnesoaos (KOMOMHUPOBAHHOE 3aHATUE)

2.Po/b opraHnyeckoi XMmmmn B peLleHny NpobieM aHepreTUYecKoin 6e30nacHOCTH, B PasBUTUN MeAULMHDI
(KOMBUHMPOBAHHOE 3aHATUE)

MpuknagHon Mofy/b. PelleHuve 3aga4d ¢ NpogecCMOoHaIbHON HanpaBIeHHOCTLIO (NPaKTUYECKOe 3aHATIe) MK 11
Pasgen 5. KnHeTuyeckmne 1 TepMognHaMmnyecKme 3aKOHOMEPHOCTU NPOTEKAHUS XMMUYECKNX peakLmii
Tema 5.1. Copep>kaHue y4ebHOro marepmana OK MK
CkopocTb CKOpoCTb peakuuun, ee 3aBUCUMOCTb OT pas/IMYHbIX (PaKTOpPOB: NPUPOAbLI PearvpyroLLmx BeLLecTs, OKO01
XUMUHECKNX KOHLEHTpauuy pearvpyrowmx BeLlecTs, TemrepaTypbl W MOWAAM PeakuMOHHOM  MOBEPXHOCTU. OK 02
peakLuit. Tennosble 3P(eKTbl XMMUYECKNX peakumil. IK30- 1 SHLOTEPMUYECKMe, peakLnK. nK21
XnmMuyeckoe O6paTMOCTb peakumin. XMMUYECKOe paBHOBECHE U €ro CMELLLEHNE NOZ LeCTBUEM Pa3/INYHbIX PaKTOPOB
paBHOBECKE (KOHUEHTpaumus peareHToOB WM NPOAYKTOB peakuuun, [aBneHue, TemrepaTypa) AN8 CO3daHus

OMNTUMa/IbHBIX YCNOBUIA NPOTEKAHMS XUMUYECKMX MpoLieccoB. MpuHumn fle LWaTenbe

PeLleHVe NPaKTUKO-0pNEHTUPOBAHHbIX 3a4aHNiA Ha aHanM3 (hakTOPOB, BAMSIIOLLMX HA U3MEHEHNE
CKOPOC TV XUMUYECKOW peakLu, B Y. C MO3ULIMIA 3KONOTMYECKU LieNecoobpasHoro noeeaeHnst B by
1 TPYO0BOI 1eATeNbHOCTU B LIENSIX COXPAHEHWSI CBOETO 3[]0POBbS1 1 OKPY>KAOLLE NpUpoaHOT cpefpbl.
PelleHMe NPaKTUKO-OPUEHTMPOBAHHbLIX 33faHUii Ha npuMeHeHMe npuHumna Jle-latenbe ans
HAXO0XXAEHWUsI HaMPaB/EHWsI CMELLIEHNS PABHOBECUS XMWUYECKOV PeakLym 1 aHann3 (PakTopoB, BAMSIHOLLIMX
Ha CMeLLiEHVe XMMUYECKOr0 paBHOBECHS

TemaTunKa y4ebHbIX 3aHATUI
1. CKOpOCTb peakuyu, ee 3aBUCUMOCTb OT pas/inyHbIX (hakTopoB. O6paTUMOCTb peakumnii (KOMOMHIPOBAHHOE 3aHATVE)
2. NNabopatopHas pab6oTa Ne 4 «OCHOBHbIE 3aKOHOMEPHOCTUN TEUEHNA XUMUYECKMX PeaKLInii»

Paspgen 6. PacTBopbl

N O
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Tema 6.1. CopepykaHue yuebHOro MaTepuana OK MK

oHATME 0 PacTBOpeHMe Kak (DU3MKO-XMMUYECKMIA npouecc. PactBopbl. Crnocobbl NPUroTOB/MEHUS PacTBOPOB. OKo01
pacTBopax PactBopumocTb. MaccoBas 10/ PaCTBOPEHHOIO BellecTBa. CMbICN NoKa3aTenst NpeaenbHO A0MYCTUMON OK 02
KOHLIEHTpaWmMKN 1 ero UCrosnb3oBaHue B OLEHKE 3KO0rM4eckoim 6e30MmacHoCTy. OK 07
MNpaBuna 3KOMOrMYECKN LIeNecoobpasHoro noBefdeHUs B O6bITY U TPYAOBOM AeSITENbHOCTW B LENAX MK 11

COXpaHeHMS CBOEro 3[0POBbS 1 OKPY>KatoLLLeN NMPUPOAHON cpefpbl; 0MacHOCTb BO3AENCTBUSA Ha YXKUBble

OpraHn3Mbl OnpeaeneHHbIX BELLECTB.

PeLLieHMe NPaKTUKO-0pUEHTMPOBAHHbIX pacHe T HbIX 3afjaHNiA Ha pacTBOpPbI, MCMO/b3yEMbIE B

ObITOBOM M NPOM3BOACTBEHHOW AeATeNbHOCTU YenoBeka

TemaTunKa y4ebHbIX 3aHATUI

1. PacTBOpeHue Kak (h13nKo-XuMm4yeckuid npouecc. PactBopbl. Cnocobbl NPUroToB/eHUs pacTBOPOB (KOMOMHNPOBAHHOE

3aHATMe)
MpuknagHoi moay b. PelleHe 3aga4d ¢ NpodeccnoHasibHON HanpaBeHHOCTLIO (KOMOMHMPOBAHHOE 3aHATWe) MK 21
Tema 6.2. CopepxaHue y4ebHOro matepmana OKIMNK
WccnegoBaHne  TpuroToBneHWe — pacTBOPOB  3afaHHOM  (MaccoBOW, %)  KOHLEHTpauuu (c  npakTtukKo- OKO01
CBOWCTB OpPWEHTUPOBaHHLIMX BOMPOCaMU) 1 ONpesesieHne cpelbl BOAHbLIX PacTBOPOB. OK 02
pacTBOpOB PelueHne 3aa4 Ha NPUroToB/IEHME PacTBOPOB OK 04
MK1L1
TemaTunKa y4ebHbIX 3aHATUI
MpuknagHon Mofy b. PelleHue 3aga4 ¢ NPoeccnoHasIbHOM HanpaB/IeHHOCTbIO, (MPakTUYeCKOe 3aHATIe) MK 11
Pasgen 7. Xumus B ObITY 1 MPOU3BOACTBEHHON AeATeNIbHOCTY YeslioBeka
Xumusa B 6biTy 1 CogepxkaHue yyebHoro marepuana OK NK
Npon3BOACTBEHH HoBelLMe JOCTMXKEHNUS XMMUYECKON HayKM U XMMUYECKOA TexHoMornu. Ponb Xumunm B obecneveHmnm OKO01
O AeATEeNbHOCTM  9KOOTMUECKOI, SHEPre TUYECKOl 1 NULLIEBOI 6E30MaCHOCTW, Pa3BUT U MeauLMHBI. MpaBuia nomcka OK 02
yenoBeka M aHaimM3a XUMUYEeCKOW WHGOopMauuyM M3 Pas/iMyHbIX WCTOYHWUKOB (HayyHas W y4yebHO-HayyHas OK 04
nuTepatypa, CpeacTsa MacCcoBOW MHGopMaumK, cetb VIHTEPHET) OK 07
MonCK 1 aHaIn3 KencoB O MPUMEHEHUN XUMUYECKUX BELLLECTB M TEXHOMOMNIA Cy4eTOoM 6yayLel MK1.1

NPOMPECCUOHANIbHON  AeATENbHOCTU N0 TeMaM:  BaXHeliluMe  CTPOUTENbHble  MaTepuasibl,
KOHCTPYKLUMOHHbIE ~ MaTepuanbl, Kpacku, CTEKN0, Kepamuka, MaTepuasbl A1 3MEKTPOHUKMK,
HaHoOMaTepuanbl, TEKCTUNbHbIE BOMIOKHA, WCTOYHUKMA 3HEPrMKW, OpraHUYeckne u MUHepasbHble
YL06peHNs, NeKapCTBEHHbIE BELLECTBa, ObITOBas XUMUS.

3awmTa: MpeacTasneHve pe3yibTaTOoB PELLEHMA KencoB B (hopMe MUHKN-A0Kaja C npeseHTauuei
TemaTuKa y4ebHbIX 3aHATUIA.

1 HogeliLumne JOCTMIKEHMSI XMMNYECKOI HaYKN 1 XUMUYECKOI TEXHONOTUN,
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MpuknagHoi Mogyb. PelleHne 3a4ay ¢ NPogecCMOHasIbHOM HanpaBeHHOCTbIO, (MPaKTUYeCKoe 3aHATUE)
KoHcynbTaymn

MpomexxyTouHasa atTectaums: audhepeHLMpPoBaHHbI 3a4é€T 3a |- y4ebHbIn ceMecTp

Bcero:

nk 1.1
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3. YCNOBUA PEAJINBALUNU TTPOIPAMMBI
OBLEOBPA3OBATEJIbHOW AN CUNTMTNHbBI

3.1. MaTtepuranbHO-TEXHUYECKOE 06ecneyeHme
Peanunsaums nporpammMbl AUCUWNIUHBI TPeOyeT Hanuums y4yebHOro KabmHeta «Xumus» U
nabopatopuu.

O6opygoBaHMe y4ebHOro KabwuHeTa (HarnsigHble Mocoous): Habopbl LLIAPOCTEPXKHEBBIX
Mozesieid MONeKys, MOAENN KPUCTAINIMYECKMX PELLETOK, KOMMEKLUMN MPOCTbIX U COXHbIX BELLEeCTB
WMNM KONNMEKUMU MNONMMEPOB; KOMNEKUMS TOPHBbIX MOPOL WU MUHepanos, Tabnuua MeHaeneesa,
yuebHble (uibMbl, LM(PoBbIe 06pa3oBaTe/IbHbIE PECYPChI.

TexHU4YecKre CpeAcTBa 00yYeHUs: KOMMbIOTEP C YCTPOMCTBaMM BOCMPOW3BELEHUS 3BYKa,
NPUHTEP, MY/bTUMEAMA-NPOEKTOP C 3KpaHOM, MyNbTUMeAWHAs [OCKa, YKasKa-npeseHTep AnA
npe3eHTaLui.

O6opygoBaHue nabopaTopum u paboumx MecT nabopaTopum: MEH3YPKU, MNUNETKU-
KanesibHULbl, TEPMOMETPbI, MUKPOCKOMN, /ynbl, NPeAMETHbIE U MOKPOBHbIE CTEK/A, NAAHLLETbI ANd
KanenbHbIX peakuui, PunbTpoBasbHas Gymara, MPOMbIB/IKW, CTEK/AHHbIE NPOBUPKKU, Pe3VHOBbIE
NpPooKKM, (POHapMKKW, HabOp PeakTUBOB, CTEK/AHHbIE MaIOYKM, LUTATUBLI A1 NPOOUPOK; MEpHbIe
LUWAVHAPLI, BOPOHKW CTEKNAHHBbIE, BOPOHKU AenuTesibHble unnnHapuyeckune (50-100 m), CTynKu
MecTMKOM, (PapdopoBble YallKW, MWHLETLI, (UNLTPbI ByMaXKHble, BaTa, Map/s, 4acoBble CTEK/A,
3NEKTPON/INTKK, NabopaTopHble LUTaTVBbI, CNIUPTOBbIE FOPENKW, CMUYKW, NPUOop 4S8 MONy4YeHus
rasoB (Uny Npobupka ¢ raso0TBOAHON TPYOKOI), AepxkaTeny Ans NPOOUPOK, CKASAHKN NS XpaHEeHNSs
peaKTVBOB, pa3faTOyHble NI0TKW; Xumuyeckue ctakaHbl (50, 100 n 200 mn); wwnatenn; MUHLETHI;
TUre/bHble LUMMLBI; CeKYHAOMepb! (TaiiMepbl), MepHble NpPo6upku (Ha 10-20 mn) M MepHble KONobI
(25, 50, 100 1 200 mn), BogsaHasa 6aHA (UM TEPMOCTAT), CTEK/IAHHbIE Ma/IOYKWN; KOHUYECKME KO/ObI
ana tutposaHusa (50 n 100 mn); MHAMKATOPHbIE MONOCKX ANA onpedeneHus pH w crtaHZapTHas
WNHAVKATOPHasA LKana; YHUBepCcabHbIA MHAMKaTop; nuneTkn Ha 1, 10, 50 ma (unu gosartopsl Ha 1, 5
n 10 mn), BIOPETKM AN TUTPOBaHWA, MeAULUMHCKME wnpuubl Ha 100-150 mn, nabopatopHble u/nnm
aHa/MTUYeCcKne BeCbl, pH-MeTpbl, CyLUM/IbHBINA LWKad, 1 ap. nabopaTtopHoe 060pyL0BaHME.

3.2. IHthopmaumoHHoe obecrieveHme 06y4eHus

MepeyeHb MCMNOMb3YEMbIX YYebHbIX W3[aHWIA, CnpaBoYvHOM NuTepaTypbl, VIHTepHeT-
PecypcoB 1 LOMONHUTENBbHON NNTepaTypbl

OcHoBHaa nuTtepartypa

1 AptemeHKo, A. L. OpraHuyeckas xvmus : ydebHuK gna cno / A. . ApTeMeHKo. — 7-e 13f.,
ctep. — CaHkr-letepbypr : JlaHb, 2024. — 540 c. — ISBN 978-5-507-47637-4. — TeKCT:
3NEKTPOHHBbIN // NaHb : 3NEKTPOHHO-6MBMOTEUHAsA cucTema. — URL.:
https://e.lanbook.com/book/399692

2. NeoHoBa, . I'. Xumus : yyebHoe nocobue ana cro / I'. . JleoHoBa. — 2-e u3fd., CTEP. —
CaHkT-MeTepbypr : NlaHb, 2024. — 208 c¢. — ISBN 978-5-507-47750-0. — TeKCT : 3/1eKTPOHHbIN //
NaHb : anekTpoHHO-6M6NMoTeYHas cuctema. — URL: https://e.lanbook.com/book/414731

3. OcHoBbI 06LLeit Xumum : yuebHoe nocobue ana cro / E. . ToHyapos, B. HO. KoHgpawmH, A.
M. Xosus, 0. . AduHOreHoB. — 2-e u3g., crep. — CaHkT-lNeTepbypr : flaHb, 2024. — 464 ¢. —
ISBN 978-5-507-50389-6.— TeKCT : 3/IeKTPOHHbI// J1aHb : 3NeKTPOHHO-6M6IMOTEYHas cucTeMa. —
URL: https://e.lanbook.com/book/424826

4. CmupHoB, H. H. Anlb60M TMMOBOI XMMUYECKOIA annapatypbl : y4ebHoe nocobwe gns cno / H.
H. CmupHoB, B. M. bapab6aii, K. A. Kaprnos. — 2-e u3f., ctep. — CaHkT-IeTepbypr : flaHb, 2024, —
84 ¢. — ISBN 978-5-507-50065-9. — TeKCT : 3M1eKTPOHHbIN // JlaHb : 3NEKTPOHHO-O6MG/IMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/411305

5. Capraes, . M. AHanMTnyeckass Xumua : yd4ebHuK gns cno / M. M. CapraeB. — 2-e u3f,,
ucnp. — CaHkT-MNeTepbypr : JlaHb, 2024. — 524 c¢. — ISBN 978-5-507-47864-4.— TeKcT:
3NEKTPOHHBIN // NaHb: 3NEKTPOHHO-6MBNNOTEYHas cuctema. — URL.:
https://e.lanbook.com/book/388994


https://e.lanbook.com/book/399692
https://e.lanbook.com/book/414731
https://e.lanbook.com/book/424826
https://e.lanbook.com/book/411305
https://e.lanbook.com/book/388994
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6. UepHukoBa W.HO., MellepsikoBa E.B. Pelsaem 3agaunm Mo XMMMKM CaMOCTOATeNbHO ( C
OTBETaMW U peLleHnsMK). YuebHoe nocobme ansa CrO. — CaHkT-IMeTepbypr : JlaHb, 2022. — 330 c.
LeronmxmHa, H. A. O6waa xumusa / H. A. LeronuxuHa, /1. B. MuHaeBckas. — 2-e u3f., cTep. —
CaHkT-lMeTepbypr : JlaHb, 2024. — 164 c¢. — ISBN 978-5-507-47385-4.— TeKCT: 3N1eKTPOHHbIA//

NaHb : aneKTpoHHO-6MbnnoTeuHas cuctema. — URL: https://e.lanbook.com/book/366677

JononHuTenbHaa nutepaTypa

1 TabpuensH O.C. Xumus: y4ueb, gna ctyd. cped. npod. yued, 3asegeHunin / O.C. abpvensH,
W.I". Octpoymos. - M., 2008.

2. labpuenaH O.C. Xumus: y4ueb, ana ctyn. cped. npod. yye6, 3aseaeHuin / O.C. abpuensH,
W.I". Octpoymos. - M., 2008.

3. labpuenaH O.C., OctpoymoB W.I'., OctpoymoBa E.E. OpraHuueckas Xxumus B TecTax,
3afjauax 1 ynpaxHeHusax. - M., 2008.

4. labpuensH O.C., OctpoymoB W.I'., BeegeHckass A.l'. Obulasd xuMus B TecTax, 3agadax u
ynpaxHeHusx. - M., 2008.

5 PocuH W.B., TomuHa N1.4., ConoBbeB C.H. Xumua y4debHUK u 3agadHuk gna Crl0.
«3NeKTPOHHOE M3aaTenscTso FOPANT», 2016

1 labpuenaH O.C. Xumua pns npenojasatens: ydebHo-meTogmyeckoe mnocobue / O.C.
Ma6bpwensH, I.I". NlbicoBa - M., 2010.

2. labpuensH O.C. HactonbHad KHura yumtens xumumn: 10 knacc / O.C. [abpuensH. W.I.
OcTtpoymos - M., 2000.

3. KysHeuoBa H.E. OO6y4yeHMe XuvMUW Ha OCHOBE MeXnpeamMeTHOW uHTerpaumm / H.E.
KysHeuoBa, M.A. LLatanos. - M., 2004.

4. KysbmeHko H.E., EpemuH B.B.. Monkos B.A. KpaTkuid Kypc xumuun. - M., 2000.

10.labpuensH O.C. Jlbicosa .. Xumua gns npenogasaTtens: MeToAUYecKoe rocobue. - M.,
2010.

11. MwnuyruHa IN.B. XrMmna n noeBcefHeBHas XMU3Hb Yenoseka. - M., 2004.

12.YepHobenbckas .M. MeTogmka 00y4eHust XumMnumn B cpeaHeit wkone. - M., 2003.

MHTepHeT pecypcbl

https://e.lanbook.com/book (Jorosop Ne OCI1 2702-3 ot 03 mapTa 2024 roga).

MakeTbl NMLEH3MOHHBLIX nporpaMMm: «Microsoft Office 2013», «Microsoft — Office 2016»,
«Microsoft Windows 7 Professional», «Microsoft Windows 10 Professional», «Microsoft Windows
2008 Server», «Adobe Photoshop CC», «Autodesk AutoCAD 2017», «Microsoft Visual Studio
Express 2017», «Microsoft Visual Studio Express 2015», «Adobe Acrobat Pro 12.0», «<ABBYY Fine
Reader 13»),


https://e.lanbook.com/book/366677
https://e.lanbook.com/book

4. KOHTPOJIb N1 OLEHKA PE3YJIbTATOB OCBOEHVIA MNMPOIPAMMbI
OBLEOBPA3OBATE/IbHOW ANCUUTI/THDI

Pe3ynbTaTbl 00y4eHUS
(0CBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHWUS)

JINYHOCTHbIE pe3ynbTaThbl:

B 06nacTn rpaxgaHcKoro BocnmMTaHus:

- C(hopMMPOBAHHOCTb rPaXKAaHCKOM
no3nLMKn 00yYatoLLLErocst Kak akTUBHOMO W
OTBETCTBEHHOr0 Y/IeHa POCCUINCKOro
06LLeCTBa;

- 0CO3HaHWe CBOMX KOHCTUTYLMOHHbIX Npas
1 06513aHHOCTEN, YBaXKEHME 3aKOHa U
MpaBoONOPSIAKa;

- NPUHATUE TPAANLMOHHBIX HaLMOHA/IbHBIX,
06LL,eY€e10BEHYECKNX TYMaHUCTUYECKMX W
[AEMOKPATNYECKMX LIEHHOCTENR;

- TOTOBHOCTb MPOTMBOCTOSATH MAEONOMM
3KCTPeMM3Ma, HaLoHaIN3Ma,
KCeHO(hoomK, AUCKPUMUHALAMW 1O
COLMaNbHbIM, PENIMTMO3HbLIM, PacoBbIM,
HaLMOHa/IbHbIM MpPU3HaKaMm;

- TOTOBHOCTb BECTW COBMECTHYH
AeATeNbHOCTb B MHTEpecax rpaXaaHCKoro
06LLecTBa, y4acTBOBaTh B
camoynpaB/neHnn B 06LL,e06pa30BaTebHOM
opraHuM3auymn 1 AeTCKO-FHOHOLLIECKMX
opraHu3auusx;

- YMeHue B3anMOAelicTBOBaTh C
COLMaNbHLIMW MHCTUTYTaMK B
COOTBETCTBUM C UX PYHKLMAMMN U
Ha3HaueHneM;

- TOTOBHOCTb K F'yMaHWUTapHO 1
BOJIOHTEPCKON [eATeNlbHOCTH;

B 06nact naTpMoTUYECKOr0 BOCAUTaHWS:

- chopMMPOBAHHOCTb POCCUIACKOM
PaXKAaHCKON NAEHTUYHOCTH,
naTproTN3Ma, YBaXKEHNS K CBOEMY
Hapofy, YyBCTBa OTBETCTBEHHOCTY Mepeq,
POfMHOIA, rOpA0CTM 3a CBOW Kpaii, CBOHO
PoauHy, CBOIN A3bIK 1 Ky/bTypy, NPOLL/IOe
1 HaCTOsILLLEE MHOTOHALMOHabHOIO
Hapopa Poccuu;

- LEHHOCTHOE OTHOLLIEHME K
rocyfapCcTBEHHbIM CMMBOMAM,
MCTOPUYECKOMY W MPUPOSHOMY
Hacneauio, NamMaTHUKaM, TpaguLmsam
HapoaoB Poccum, aocTmkeHnsm Poccun B
HayKe, UCKYCCTBE, CNOpTe, TEXHONOIMAX U

TPYA¢E,

OCHOBHbIe MnokasaTtenn OLUeHKN pesynbTaTta

cthopmmpoBaHa rpaxaaHckas nosuums
06y4aroLLerocs Kak akTUBHOIO U OTBETCTBEHHOIO
Y/leHa POCCUINCKOro 06LLEeCTBa;

CthopMMpPOBaHO OCO3HAHME CBOUX
KOHCTUTYLMOHHbIX NpaB 1 0653aHHOCTEN,
YBaKEHE 3aKOHa 1 MPaBoMNopsiAKa;
ChopMUPOBAHO NPUHATUE TPAANLMOHHbIX
HaLNOHa/IbHbIX, 06LLeYe/I0BeYECKNX
FYMaHUCTUYECKMX N AEMOKPATUYECKNX
LIEHHOCTE;

chopMmpoBaHa roToBHOCTb NMPOTUBOCTOATH
MAeosiorMn 3KCTPEMU3Ma, HaUMOoHaNIN3Ma,
KCEeHO(ho6MM, ANCKPUMUHALMK MO COLMaTIbHBIM,
PENNTO3HBIM, PacOBbIM, HaLOHa/IbHbIM
npu3Hakam;

cthopmmpoBaHa rOTOBHOCTb BECTW COBMECTHYHO
[eATeNbHOCTb B MHTEpPECaX rpaxaaHCKoro
o6LyecTBa, y4acTBOBaTb B cCaMOyrnpaB/eHUN B
06LLe06pa3oBaTeNibHOM OpraHM3aLun 1 AeTcKo-
FOHOLLIECKMX OpraHu3aumsx;

chopmMMpOBaHO YMeEHWE B3aMMO/ENCTBOBATb C
COLMaNbHbIMU MHCTUTYTaMmM B COOTBETCTBUM C UX
(DYHKLUMAMMN 1 HA3HAYEHUEM;

cthopmmpoBaHa rOTOBHOCTb K FyMaHWTapHOM 1
BO/IOHTEPCKOW AEATENbHOCTY;

cthopmumpoBaHa rpakgaHCKas MAeHTUYHOCTb,
NaTpuoTN3M, YBaXKEHMSI K CBOEMY HapoAy,
4yBCTBa OTBETCTBEHHOCTM nepef PoanHoNA,
ropAoCTyv 3a CBOWM Kpal, CBOK PoauHy, CBOW A3bIK
1 Ky/NbTypy, NPOLL/IOE M HacTosLee
MHOTrOHaLMOHaIbHOro Hapoga Poccuu;
chopMMPOBAHO LIEHHOCTHOE OTHOLLEHME K
roCcyapCTBEHHbIM CUMBO/IaM, UCTOPUYECKOMY U
NPUPOAHOMY Hacneaunto, NaMATHUKAM,
TpaguumaM HapoaoB Poccum, JOCTUXKEHUAM
Poccuun B Hayke, UCKYCCTBE, CMOPTE,
TEXHOMOIUSX U TPYAE;

chopMmpoBaHa naeinHas yoexaeHHoCTb,
FOTOBHOCTb K CNY>XEHMIO 1 3awwmTe OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyapoy;

CthopMMPOBAHO OCO3HAHME AYXOBHbIX LIEHHOCTEN
POCCMIACKOro Hapoaa;

chopMmMpoBaHO HPaBCTBEHHOE CO3HaHUE,
3TMYECKOe NOBEAEHNE;



- WfeilnHas yoexaeHHOCTb, FOTOBHOCTb K
CNy>KeHuto 1 3alumTe OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cy/s0y;

B 06nactu gyxoBHO-HPaBCTBEHHOIO

BOCMUTaHMSA:

- 0CO3HaHWe AYyXOBHbIX LEHHOCTEN
POCCUINCKOro Hapoaa;

- chopMMPOBAHHOCTb HPABCTBEHHOIO
CO3HaHWA, 3TUYECKOrO MOBEAEHNS;

- CNoco6HOCTb OLEHMBATb CUTYaLMIO U
NPUHUMATb OCO3HAHHbIE PELLIEHNS,
OPVEHTMPYACL Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMbI 1 LIEHHOCTW;

- 0CO3HaHWe NMYHOro BKMada B MOCTPOEHMe
YCTOWYMBOro 6yayLLEro;

- OTBETCTBEHHOE OTHOLLEHWNE K CBOUM
poauTenam v (Un) gpyrum yieHam
CeMbM, CO3J,aHNI0 CEMbW Ha OCHOBE
OCO3HAHHOIO MPUHATMS LLeHHOCTEN
CEMENHOW YXM3HN B COOTBETCTBUM C
Tpaguumamn Hapofos Poccun;

B 06nacTu acTeTUYeCKoro BOCMMUTaHNSA:

- 3CTETUYECKOe OTHOLLUEHME K MUpY,
BK/IHOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHMYECKOro TBOPYECTBa, CropTa, Tpyaa
N 06LLECTBEHHBIX OTHOLLEHWIA,

- CMNOCO6HOCTb BOCMPUHMMATbL pas/inyHble
BMAbI UCKYCCTBA, TPAAULIML 1N TBOPYECTBO
CBOEro ¥ ApYrunx HapoaoB, OLLYLIATb
3MOLIMOHabHOE BO3AECTBIE UCKYCCTBA;

- yb6eXAeHHOCTb B 3HAYMMOCTU AN
JMYHOCTK 1 06LLIECTBa OTEYECTBEHHOIO U
MWPOBOI0 UCKYCCTBA, 3THUYECKMX
Ky/NIbTYPHbIX TPaAULNIA 1N HAPOAHOr0
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPXEHWIO B Pa3HbIX
BMAaX MCKYCCTBa, CTPeM/IeHne NPosBAAT
Ka4yecTBa TBOPYECKOWN TMYHOCTM;

B 06n1actu m3nyecKoro BoCNMTaHus:

- chOpMMPOBAHHOCTb 3[40POBOrO U
6e30MacHOro obpasa »u3Hu,
OTBETCTBEHHOI0 OTHOLLIEHWS K CBOEMY
3[0pPOBbLIO;

- MOTPE6HOCTb B P3NUECKOM
COBEPLLEHCTBOBAHMM, 3aHATUAX
CMOPTVBHO-0310POBMTENbHOA
[eATeNlbHOCTbHO;
aKTMBHOE HENPUATUE BPEAHbIX MPUBbIYEK
1 MHbIX OPM NPUYMHEHUS Bpeaa
(h131YECKOMY 1 NCUXMNYECKOMY 3[10POBbIO;

B obnactu TpyLoBOro BOCNUTaHUS:

chopMmpoBaHa Cnoco6HOCTb OLIEHNBATb
CUTYaLMIO U NPUHMMATbL OCO3HAHHbIE PeLLIeHUS,
OPUEHTUPYSACH HA MOPa/ibHO-HPaBCTBEHHbIE
HOPMbI U LIEHHOCTW;

chopMMPOBaHO OCO3HaHWE NNYHOTO BKNaja B
MOCTPOEHMNE YCTOMUMBOrO OYayLLEro;
ChopMMPOBAHO OTBETCTBEHHOE OTHOLLEHNME K
CBOVM poauTensm u (Unu) apyrum ynieHam
CeMbW, CO3aHMI0 CEMbW Ha OCHOBE OCO3HAHHOI0
NPUHATUS LEHHOCTEN CEMEHOM XXWN3HM B
COOTBETCTBUM C TPaAULMAMM Hapoaos Poccuu;
ChOpMMPOBAHO 3CTETMYECKOE OTHOLLIEHNE K
MUPY, BK/KOYast 3CTETMKY ObITa, HAYYHOrO U
TEXHMYECKOro TBOpYECTBa, CropTa, Tpysa 1
06LLECTBEHHbIX OTHOLLIEHWIA;

chopmmpoBaHa CNOCOBHOCTb BOCMPUHUMATb
pasnNyHble BUAbl MCKYCCTBA, TPAANLMN U
TBOPYECTBO CBOEro M APYrux HapoaoB, OLLyLIATh
3MOLMOHa/IbHOE BO3[ENCTBINE UCKYCCTBA;
chopMmpoBaHa y6exxaeHHOCTb B 3HAUMMOCTM ANs
JMYHOCTU 1 06LLEeCTBa OTEYECTBEHHOIO U
MMPOBOr0 NCKYCCTBA, 3THUYECKUX KYNbTYPHbIX
Tpaauuuii 1 HapoAHOIr0 TBOPYECTBA;
chopMmpoBaHa roTOBHOCTb K CaMOBbIPaXKEHMIO B
pasHbIX BMAAX UCKYCCTBA, CTPEM/IEHME NPOSBNATb
KayecTBa TBOPYECKOI NMMYHOCTMK;

chopMMpPOBaHO NOHATME 340POBOIO U
6e30nacHOro obpasa »m3Hu, OTBETCTBEHHOIO
OTHOLLIEHWS K CBOEMY 3[0POBbIO;

chopMmpoBaHa NOTPEOHOCTb B (DM3NYECKOM
COBEPLLEHCTBOBAHUN, 3aHATUAX CMOPTUBHO-
03/10POBUTE/NBHON AeATENbHOCTbHO;
ChopMMPOBaHO aKTUBHOE HeMpusATUEe BPeAHbIX
MPUBbIYEK U MHbIX (hOPM MPUYMHEHUS Bpeaa
(h131YEeCKOMY U NCUXMYECKOMY 3L,0POBbIO;
chopMmpoBaHa roTOBHOCTb K TPpyAy, 0CO3HaHWe
LIEHHOCTN MacTepCTBa, TPYA0Nt06ue;
chopmmpoBaHa roTOBHOCTb K aKTVBHOM
AeATeNbHOCTU TEXHOMOMMYECKON M COLManbHON
Hanpas/fieHHOCTK, CMNOCOBHOCTb MHULMMPOBATD,
NNaHMpoBaThb U CaMOCTOATE/IbHO BbINOMHATb
TaKyHo [eSTENbHOCTb;

chopMUPOBaH MHTEPEC K pasninyHbIM chepam
NpothecCMoHanbHON AeATeNbHOCTA, YMEHMe
coBepLUaTbh 0CO3HaHHbIN BbIGOP OyayLLei
Npoeccun 1 peasin3oBblBaTb COGCTBEHHbIE
YKU3HEHHbIE NNaHbl;

chopmmpoBaHa roTOBHOCTb M CMOCOOHOCTbL K
06pa3oBaHMO0 U CaMO06pa30BaHMIO Ha
NPOTSHYKEHNWN BCENA YXKUN3HW;

chopMmpoBaHa 3KOIOrnyeckas KynbTypa,
NMOHMMaHWUe BNVSHWSA COLMaNbHO-3KOHOMUYECKNX



- TOTOBHOCTb K TPyZy, OCO3HaHWe LleHHOCTW
MacTepcTBa, TpyAoNno6ue;

- TOTOBHOCTb K aKTVBHOW [eSATeNbHOCTH
TEXHO/OMMYECKOM 1 coLuanbHOM
HarnpaB/1IeHHOCTW, CMOCOBHOCTb
NHWLMMPOBATb, M1aHNPOBAaTL U
CaMOCTOSTE/IbHO BbIMO/HATL TaKyto
AEATENbHOCTb;

- WHTepec K pasninyHbIM cepam
NPO(ECCMOHANBHON AeATeNbHOCTH,
YMeHWe COBepLIaTb OCO3HAHHbI BbIGOP
OyayLLei npogeccun 1 peannsoBbiBaTb
COOCTBEHHbIE XKM3HEHHbIE MNaHbI;

- TOTOBHOCTb M CMOCOBGHOCTb K
06pa30BaHUIO M CaMO0OPa30BaHMIO Ha
NPOTSXKEHNN BCEN YKU3HMW,

B 0651aCTK 3K0/10rMyecKoro BOCNUTaHUs:

- chopMMPOBAHHOCTb 3KOMIOrMYECKOIA
Ky/NbTypbl, NOHNUMaHWE BAUSHUS
COLMaNIbHO-3KOHOMMYECKUX MPOLLECCOB Ha
COCTOSIHVE MPUPOAHON 1 CoLmanbHOM
cpeAbl, 0CO3HaHMe rnobanbHOro xapakrepa
3KO/I0rMYECKNX Npobem;

- NAaHUPOBaHMWE Y OCYLLECTBEHME
[IeAICTBUIA B OKPY>KatOLLLEN cpefe Ha
OCHOBE 3HaHWA Lienel yCTONYMBOro
pa3BUTUS YeNOBEYECTBA;

- aKTUBHOE HenpusTue AeNCTBUMA,
MPUHOCALLMX BPEL OKPY>KatoLLERn cpese;

- YMeHVe NporHo3mpoBaThb
He6naronpusATHbIE 3KON0rMYecKme
NoCNeacTBunA NpesnpUHUMaeMbIX
[eViCTBUI, NpeaoTBpaLaTb ux;

- pacluMpeHue onbiTa AedaTeNbHOCTH
3KO/MOrMYECKON HanpaBNeHHOCTU;

B 061acTv LeHHOCTeNn Hay4YHOro No3HaHUS:

- ChOPMMPOBAHHOCTb MUPOBO33PEHNS,
COOTBETCTBYHLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTKS HayKUN 1 06LLEeCTBEHHOM
MPaKTUKWM, OCHOBAHHOIO Ha Ananore
Ky/bTyp, CNOCOOCTBYHOLLEr0 OCO3HAHUIO
CBOEro mMecTa B NOMMKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBO 1
4MTaTeNbCKOW Ky/NbTypbl Kak CpPeAcTBa
B3aVIMOAENCTBUS MeXAY NHOABMU U
Mo3HaHWsA MUPa;

- 0OCO3HaHWe LIEHHOCTW Hay4HOiA
[eATEeNbHOCTW, FOTOBHOCTb OCYLLECTBSATD
NPOEKTHYHO 1 UCCeA0BaTENbCKYIO
[eAaTeNIbHOCTb MHAMBUAYAIbHO U B Tpynne

MeTanpeameTHble pe3ynbTaTbl:

33

MPOLLECCOB Ha COCTOSAHME NPUPOLHONA 1
coLmanbHOl cpeapl, 0CO3HaHWeE rnobanbHOro
XapakTepa 3K0/I0rMyecknx npobnem;
cthopMMpOBaHO NNaHMPOBaHWE U OCYLLECTB/IEHNE
[IeCTBMIN B OKPYXKatOLLIEN Cpefe Ha OCHOBe
3HaHMA Lenein yCTOMYMBOro passuTms
4eN0BeYEeCTBa;

C(hOpMMPOBAHO aKTMBHOE HEMPUATME AENCTBUIA,
MPUHOCALLMX BPeL OKPY>KatoLLER cpeae;
chopMUpPOBaHO YMeEHME NPOrHO3MPOBaThb
He6naronpusaTHbIE 3KON0rMYecKne NocneLcTBums
npeanpvH1MaeMbIX AeCTBUIA, NPeaoTBpaLLaTh
ux;

cthopMMpOBaHO pacLUMpeHie onbiTa
[eATeNIbHOCTI 3KOJIOrMYECKOW HanpaBieHHOCTH;
CthopmMMpOBaHO MUPOBO33PEHNE,
COOTBETCTBYHOLLENO0 COBPEMEHHOMY YPOBHHO
pasBUTKS HAYKW 1 0BLLECTBEHHONW MPaKTUKK,
OCHOBAHHOI0 Ha Auanore KynbTyp,
CMOCOO6CTBYHOLLEI0 OCO3HAHMIO CBOETO MecTa B
NOSIMKYNbTYPHOM MUPE;

CthopMMPOBaHO COBEPLLEHCTBOBAHME S3bIKOBOI W
4MTaTeNbCKOWN KYNbTYpbl KaK CpeacTBa
B3aMMOLENCTBUA MEXAY NOABMU U MO3HAHUA
MUpa;

ChopMMPOBaHO OCO3HaHME LIEHHOCTN Hay4HOW
[eAaTeIbHOCTW, FTOTOBHOCTb OCYLLECTB/IATL
MPOEKTHYIO U UCCNeS0BaTEe/IbCKYH AeATeNbHOCTb
VHAMBUAYANbHO W B Fpynmne
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1. OBnafeHve yHMBepCcaslbHbIMU YYebHbIMA -

no3HaBaTe/IbHbIMU AECTBUSIMU:

a) 6a3oBble NI0rMYecKme encTBUSA:

- CamoCToATeNbHO (hopMynMpoBaThb n -
aKTyanuM3npoBaTb Npobemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHaB/MMBaTb CYLLECTBEHHbIM NPU3HaK -
WM OCHOBAHWSA 415 CPaBHEHWS,
Knaccumkauum n 0606LLeHns; -

- onpegensTb Uenn AeATenbHOCTY, 3aaBaTh
napameTpbl ¥ KpUTEPUN KX JOCTUDKEHMS; -

- BblISIBNATb 3aKOHOMEPHOCTYU ©
NPOTUBOPEYMS B pacCMaTpUBaEMbIX
ABNEHUSX; -

- BHOCUTb KOPPEKTVBbLI B [eATENbHOCTD,
OLeHMBaTb COOTBETCTBUE Pe3y/bTaToB -
LieN1SiM, OLIEHMBAaTb PUCKW NOCNEACTBUIA
[eATeNlbHOCTH;

- pasBuBaTb KpeaTVMBHOE MbILEHNE NP -
PELLEHNN YXXN3HEHHBIX NPO6/eM;

6) 6a30Bble McceaoBaTeIbCKue
LNEeNCTBUS:

- BafeTb HaBblKaMKn y4YeOHO-
nccnenoBaTeNibCKom U NPOEKTHOW
[eATe/IbHOCTM, HaBblkamy paspeLleHns
npo6nem;

- CNoco6HOCTb N FOTOBHOCTb K -
CaMOCTOSITE/IbHOMY MOWCKY MeTOA0B
peLleHns NPaKTUYECKNX 3adau,

NPUMEHEHNIO Pa3/IMYHbIX METOAO0B -
MO3HaHWS,;

- OBnafeHve B1gaMun fesTeNbHOCTM Mo
MONYYEHNIO HOBOTO 3HAHMSA, €ro -
MHTepnpeTaummn, NpeobpasoBaHnIo 1
MPYMEHEHUNIO B Pa3IMYHbIX YYeOHbIX
CUTyaUusiX, B TOM 4u1c/ie Npu Co3faHnm
YUeOHbIX 1 COLMaNbHbIX MPOEKTOB;

- (hopmmpoBaHMe Hay4yHOro Tuna -
MbILL/IEHNS!, BNafleHNe Hay4HOA
TEPMUHO/OTMENA, KNHOYEBLIMY MOHATUAMM
1 MeTofaMu;

- CTaBMTb M hOPMYNMpPOBaTb COOCTBEHHbIE -
3afa4n B 06pa3oBaTelbHON AeATeNbHOCTU
W XKN3HEHHDBIX CUTYaUNsIX; -

- BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3M
1 aKTyanm3npoBaTb 3afavy, BblABUraTb
rMnoTesy ee PeLeHns, HaXoaNThb -
apryMeHTbl ANa AoKasaTebCcTBa CBOMX
YTBEPX/AEHWI, 3afaBaTb napameTpbl U
KPUTEPUW pPeLLIEHNS;

- aHa/JIM3MpoBaTb MOSyYEHHbIE B XOAe
peLleHns 3a4aun pe3ynbTaTbl, KPUTUYECKN

CaMOCTOSTeNbHO (hOPMYNMPOBaTh U
aKTyanusnposaTb NpobneMy, paccmaTpusaTtb ee
BCECTOPOHHE;

yCTaHaBNMBaTb CYLLECTBEHHbIV MPU3HAK UK
OCHOBaHMWS AN8 CPaBHEHWS, KnaccupuKaumm n
06006LLEeHNS;

onpeaensTb Lenu AesTeNnbHOCTH, 3a4aBaThb
napameTpbl 1 KPUTEPUM X JOCTUXKEHMS;
BbISIB/IITb 3aKOHOMEPHOCTM M NMPOTUBOPEUNS B
paccMaTpUBaeMbIX SBNEHUAX;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLEHNBATb
COOTBETCTBUE Pe3y/bTaToB LeNsAM, OLEHNBATb
PUCKM MOCNEACTBUIA AeATeNIbHOCTH;

pa3BUBaTb KPeaTMBHOE MbILLISIEHNE NPU PELLEHNN
YXN3HEHHbIX Npobsem;

BNafleTb HaBbIKaMy Y4eOHO-1CCNeA0BaTENbCKOW 1
MPOEKTHON AeATeNIbHOCTYW, HaBbIKaMi
paspeLleHns nNpobnem;

CMOCOBHOCTb M FOTOBHOCTb K CAMOCTOSATE/IbHOMY
MOVCKY METOZO0B peLLeHMst NPaKTUYeCKMX 3aad,
NPUMEHEHWNIO Pa3/IMYHbIX METO0B MO3HAHMS;
OB/aJeHNe BUAAMUN LeATENIbHOCTI MO NOMYYEHWO
HOBOrO 3HaHWA, ero MHTeprpeTaumn,
Npeo6pa3oBaHMIO U NPUMEHEHUIO B PA3/INYHBIX
YUYebHbIX CUTyaUmMsiX, B TOM YnCNe Npy CO3aaHUN
YUYeOHbIX 1 coLManbHbIX MPOEKTOB;
(hopMMpOBaHMe HayYHOrO TUMNA MbILLNEHNS,
BNafieHe Hay4HON TePMUHONOIMEN, KNHOYEBbIMY
MOHATUSMU N METOAAMMU;

CTaBUTb U (hOPMYNIMPOBaTh COOCTBEHHbIE 3aa4n
B 00pa3oBaTe/IbHOM AeATeNbHOCTU N XKN3HEHHbIX
cUTyaumsx;

BbISIBNATb MPUYNHHO-CNEACTBEHHbIE CBS3N U
aKTyann3npoBaThb 3afaqy, BblaBuratb runotesy ee
PeLLIeHNs, HAX0AMTb apryMeHTbI Ans
[l0Ka3aTe/IbCTBa CBOMX YTBEPXK/AEHWI, 3aaBaTh
napameTpbl 1 KPUTEPUN PELLIEHNS;
aHa/IM3MpoBaTb MO/yYeHHbIE B XO4€e PeLleHns
3alaum pe3ynbTaTbl, KPUTUYECKM OLLEHMBATb UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHME B
HOBbIX YCNOBUSAX;

[1aBaTb OLEHKY HOBbIM CUTYaLMSIM, OLeHNBATb
NPUOGPETEHHbIN ONbIT;

paspabatbiBaTb MNaH peLLeHns Npobnembl ¢
YUYETOM aHa/In3a MMEeLLIMXCA MaTepuabHbIX U
HemaTepuasibHbIX PeCypCoB;

OCYLLECTBNSATb LieNeHanpaBieHHbIA NOUCK
nepeHoca CpeAcTB M cnocoboB AeNCTBMS B
NpoctheccMoHanbHyH cpeay;

YMETb MEePeHOCUTL 3HaHWS B MO3HaBATE/bHYIO U
MPaKTUYECKYH 06/1aCTUN KU3HEAEATENbHOCTH;



OLeHMBaTb UX [JOCTOBEPHOCTb,
NPOrHO31POBaTb U3MEHEHNE B HOBbIX
YCNOBUSX;

- [aBaTb OLEHKY HOBbIM CUTyaLUWsM,
OLeHMBaTb NPUOOPETEHHbIN OMbIT;

- paspabaTblBaTb NnaH peLleHns npobemsi
C YYETOM aHa/IM3a MeIOLLMXCS
MaTepuasibHbIX Y HemaTepuasibHbIX
Pecypcos;

- OCYLLeCTB/ATH LiesieHanpaBneHHbIA NONCK
repeHoca CpeacTB 1 CnocoboB [eincTBums B
NPOMECCUOHATbHYIO CPeLy;

- YMETb NEepeHOCUTb 3HaHMS B
No3HaBaTe/lbHYHO U MPaKTUYECKYHo
06/1aCcTV XXN3HeAeATeNbHOCTH;

- YMeTb MHTErpuvpoBaTh 3HAHWSA M3 PasHbIX
npeaMeTHbIX 06/1acTei;

- BblABUraTb HOBblE MAeN, Npeanaratb
OpUrvHasbHbIe MOAXO0Ab! U PELLEHNS;

- CTaBUTb NpoGneMbl 1 3afa4n,
[0NyCKatoLLMe albTepHATUBHbIE PeLLeHNS;
B) paboTa ¢ MHdopmaumei;

- BNajeTb HaBblKaMW NOyYeHus
NH(OPMaLIMM M3 UCTOYHMKOB PasHbIX
TUMNOB, CaMOCTOATE/TbHO OCYLLECTBATb
MOWCK, aHa/n3, CcMcTeMaTm3aumio u
NHTepNpeTaumio MHHopMaLLMN Pas/IYHbIX
BMA0B ¥ (hOPM MpPeACcTaB/ieHus;

- C03[aBath TEKCTbI B Pa3/IMYHbIX (hopmaTax
C YYETOM Ha3HayeHuns uHhopmauum n
LIeNIeBOi ayauTopun, Bblbupas
ONTUMasTbHYHO (HOpPMY NpesCTaBIeHNs U
BU3yanmn3aumm,;

- OLeHuBaTb JOCTOBEPHOCTb, NEMMTUMHOCTb
MH(OpMaLMK, ee COOTBETCTBME MPaBOBbLIM
1 MOPa/IbHO-3TUYECKUM HOPMaM;

- WCMOo/b30BaTb CPeacTBa
NHOPMAaLMOHHBIX 1 KOMMYHUKaLNOHHBIX
TEXHO/IOMMIA B PELUEHUU KOTHUTUBHBIX,
KOMMYHWKaTUBHBIX U OpraHn3aLMOHHbIX
3afay ¢ cobnoaeHneM TpebosaHmi
3ProHOMMKM, TEXHUKIN 6e30MacHoCTH,
TMreHbl, pecypcocbepexXeHuns, npaBoBbIX
N 3TUYECKUX HOPM, HOPM
NH(OPMaLIMOHHON 6e30NacHOCTH;

- B/afeTb HaBbIKaMu pacro3HaBaHUs u
3aLMTbl MH(OPMaLMK, MHPOPMALMOHHON
6e30MacHOCTA INYHOCTW.

2. OBnafeHve yHMBepcalbHbIMU

KOMMYHUKaTUBHbIMW eACTBUSAMM:

a) 00LeHNE;
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YMETb UHTErpupoBaThb 3HaHUS U3 PasHbIX
npeaMeTHbIX 0bnacTen;

BblABUraTb HOBblE MAeN, Npegnararb
OpUIMHa/IbHbIE MOAXOAbI W PELLEHUS;

CTaBUTb NPO6eMbI 1 3aia4u, AonycKatoLme
a/lbTEPHATUBHbBIE PELLEHNS;

B/lafleTb HaBblKaMn MOMyYeHNUs UH(opMaLmn 13
MCTOYHUKOB Pa3HbIX TUMOB, CAMOCTOSATE/IbHO
OCYLLECTBNSATb MNOUCK, aHan3, CMCTEMaTM3aLMIO
N MHTEPMPETAaLMIO MH(OPMaLMK Pa3INYHbIX
BMAOB 1 (hOpM MpeACcTaBNeHms;

co3/aBaTb TEKCTbI B Pa3/IMYHbIX popmarax C
YUYETOM Ha3zHayeHMs UH(opMaLUN 1 LLeNIeBOA
ayamTopuK, Bblbupas onTUManbHYHO Gopmy
NPeACTaBNeHNsA 1 BU3YaIU3aLMUN;

OLeHMBaTb AOCTOBEPHOCTb, NEMMTUMHOCTb
MH(opMaLuK, ee COOTBETCTBIME NPaBOBbIM U
MOpa/IbHO-3TUYECKNUM HOpPMaM;

CMO/b30BaTh CPeACTBa MHPOPMALMOHHbIX 1
KOMMYHWKaLNOHHBIX TEXHONOIMIA B peLleHni
KOTHUTUBHBIX, KOMMYHUKATUBHbIX U
OpraHu3auMoHHbIX 3a4a4y ¢ CoboAeHNEM
Tpeb0oBaHWIA 3PrOHOMUKU, TEXHUKM
6e30MacHOCTK, FUrMeHbI, PecypcochepeXxeHus,
MPaBOBbIX W 3TUYECKNUX HOPM, HOPM
NHOPMaLMOHHON 6e30nacHoCTK;

B/1aZleTb HaBblkamMK Pacno3HaBaHWs 1 3aLmTbl
VH(opMaLun, MHPOPMaLMOHHON 6e30MacHOCTY
NINYHOCTW.

OCYLLECTB/IATb KOMMYHMKaLMK BO BCEX Chepax
XW3HMK;

pacrno3HaBaTb HeBepba/ibHble CpeACcTBa 0OLLEHNS,
MOHMMaTb 3HaYeHVe CoLMa/IbHbIX 3HAKOB,
pacro3HaBaTb NPeLnoCbIIKA KOHPIUKTHBIX
CUTYaUMiA N CMArYaTb KOH(INKTbI;

BNafeThb Pas/IMyHbIMK Crnocobamm 06LLEHMS 1
B3aVMOJENCTBIS;

apryMeHT1pPOBaHHO BECTY AManor, yMeTb
CMAryaTb KOH(AMKTHbIE CUTYaL UK,

pasBepHYTO M IOrMYHO M3naraTb CBOK TOUKY
3pEHMS C UCNOMb30BaHMEM A3bIKOBbIX CPEACTB;
MOHMMATb 1 UCMO/b30BaTh NPENMYLLECTBA
KOMaHAHOM W MHAMBUAYaIbHOW PaboThl;
BblOMpaTb TEMATUKY WU METOAbl COBMECTHbIX
[eCTBUIA C y4eTOM 06LMX NHTEPECOB, U
BO3MOXXHOCTEN KaXKAO0ro YsieHa KONeKTUBa;
NPUHMMaTbL LIeIM COBMECTHOW AeATENIbHOCTH,
OpraHn30BbIBaTb Y KOOPAVMHNPOBATb AENCTBMUSA MO
ee [JOCTWXKEHWIO: COCTaB/IATb NnaH LeiCTBUN,
pacnpefensTb Pon C y4eTOM MHEHUI
YYaCTHMKOB 06CY>KAaTb pPe3y/bTaTbl COBMECTHOM
paboThl;




OCYLLECTBNIATb KOMMYHUKaLUM BO BCEX
cthepax »XKu3Hu;

pacro3HaBaTb HeBepba/lbHble CPeACcTBa
06LLEHNMS, MOHMMATb 3HaYeHne
coumasnbHbIX 3HAaKOB, pacno3HaBaTb
NPeAnoCbITKA KOHPANKTHBIX CUTYaLWid 1
CMAryaTb KOH(INKTBI;

BNafeTb pas/IMyHbIMK Crocobamu
06LLEHNS 1 B3aMMOAECTBUS;
apryMeHTUPOBaHHO BECTW AUa/or, YMETb
CMAryaTb KOH(WIMKTHbIE CUTYaLuK;
pasBepHYTO ¥ IOTMYHO M3araTb CBO
TOUKY 3pPEHNS C NCMOb30BaHNEM
A3bIKOBbIX CPEACTB;

0) cCoOBMeCTHas AeATeIbHOCTb:
MOHMMATb ¥ UCNO/b30BaTb MPEUMYLLECTBA
KOMaHAHOW N MHAMBWAYaIbHOW PaboThl;
BblOMpaTb TEMATUKY U METOAb!
COBMECTHbIX [JeCTBUI C y4eTOM 0OLLMX
MHTEPECOB, N BO3MOXHOCTEW KaXXJ0ro
ufieHa KONNeKTUBa,;

NPUHUMATb LIeSIN COBMECTHOM
AEeATeNbHOCTMN, OPraHn30BbLIBaTHL 1
KOOPAVMHUPOBATL AENCTBMA MO ee
[OCTWKEHWIO: COCTaBMSATb NMaH AeNCTBUNA,
pacrnpegensitb POSn C y4eTOM MHEHWIA
YYaCTHMKOB 06CYXXaaTb pe3y/nbTarThl
COBMECTHOW paboThl;

OLeHMBaTb Ka4ecTBO CBOEro BK/aja v
Ka)XA0ro y4aCTHMKa KOMaH/bl B 06LLuIA
pe3ynbTaT Mo paspaboTaHHbIM KPUTEPUAM;
npegyiaratb HOBble NMPOEKTbI, OLEHNBATb
MAEW C NO3NLMN HOBWU3HBI,
OpPUrMHAIbHOCTK, NPaKTUYECKOM
3HAYNMOCTW;

KOOPAVHMPOBATL W BbINO/HATL PaboTy B
YCNOBUSAX peasibHOro, BUPTYa/IbHOMO Y
KOMOVHMPOBAHHOIO B3aMMOLENCTBUS;
OCYLLECTBNATb MNO3UTUBHOE
cTpaTernyeckoe NoBefeHMe B pas/INyHbIX
CUTYyaUusX, NPOSBASATL TBOPYECTBO U
BOOGPaXKeHWe, ObITb UHULMATUBHBIM.

3. OBnageHne yH1BepCca/ibHbIMA
perynaTuBHbIMU AeACTBUSMMA:

a) caMoopraHm3aums:

CaMOCTOSATE/IbHO OCYLLECTBNATD
Mo3HaBaTe/lbHYH0 [1eATeIbHOCTb, BbISBMATb
npobembl, CTaBUTb U (POPMYNNPOBaThL
COOCTBEHHbIE 33[a4M B 06pa30BaTe/IbHOM
[eATeNbHOCTU U XXMU3HEHHbIX CUTYaUusX;
CaMOCTOATE/IbHO COCTaBNATL M/1aH
peLleHns Npobembl C yYeTOM
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OLeHMBaTb KayeCcTBO CBOEro BK/Iaga 1 KaXaoro
y4yacTHMKa KOMaHAbl B 06LLMIA pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM,;

npegnaraTb HOBblE MPOEKTbI, OLEHMBATb MAEN C
NO3ULUN HOBU3HbI, OPUrMHANIBHOCTH,
NPaKTUYECKON 3HAYNMOCTH;

KOOPAMHMPOBATb U BbINOMHATL PaboTy B
YCNOBUAX peasibHOro, BUPTYalbHOTO U
KOMOUHMPOBAHHOIO B3aMMOLENCTBUS;
OCYLLECTB/SATb NO3UTUBHOE CTpaTernyeckoe
noBefeHne B PasIMUHbIX CUTYaUMsX, NPOSBAATL
TBOPYECTBO M BOOOPaXKEHUE, BbITb
VNHULMATVBHBIM.

CaMOCTOATENIbHO OCYLLECTBATbL NMO3HaBaTe/lbHYHO
[eAaTeNIbHOCTb, BbISIBNISATb NPO6/1EMbI, CTaBUTL Y
(hopMynMpoBaTb COGCTBEHHbIE 3a4a4n B
06pa3oBaTeNlbHON AeATENbHOCTM M XXNU3HEHHbIX
CUTYaUUsiX;

CaMOCTOSATE/IbHO COCTaBNATh NJiaH PeLLeHs
NPo6/eMbl C YHETOM UMEIOLLMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN W NPeAnOYTEHWA;
[iaBaTb OLEHKY HOBbIM CUTYyaLusM,;

pacLuMpsTb pamMKy y4e6HOro npegmeTa Ha OCHOBE
NNYHBIX NPEeANOYTEHUI;

AenaTb 0CO3HaHHbIN BbIOOP, apryMeHTMPOBaThb
ero, 6paTb OTBETCTBEHHOCTb 3a PeLLeHUE,;
OLeHMBaTb NPUOGPETEHHBIA OMbIT;
CMoco6CTBOBaTL (HOPMMPOBAHMIO U MPOSIB/IEHNIO
LLUMPOKOW 3pyAnuMK B pasHbIX 061acTsaX 3HAHWIA,
MOCTOSIHHO MOBbILWATL CBOM 06pa3oBaTes/ibHbIN 1
KY/IbTYPHbIA YPOBEHb;

[aBaTb OLEHKY HOBbIM CUTYaLMsM, BHOCUTb
KOPPEKTMBbI B JeATE/IbHOCTb, OLEHNBATb
COOTBETCTBWE Pe3yNbTaToB LIENAM;

BNafeTb HaBblKaMM NMO3HaBaTEIbHOW pediiekcum
Kak 0CO3HaHWs CoBepLUaeMbIX AEeACTBUI 1
MbICIMTENbHBIX NPOLLECCOB, WX pe3ynbTaToB U
OCHOBaHWIA;

1CNONb30BaTh NPUEMbI pethieKCmn 41 OLEHKM
CUTyauum, BbI6Opa BEPHOIO PeLLEHNS;

YMETb OLIEHWBATb PUCKM 1 CBOEBPEMEHHO
NPUHUMATb PeLLEeHUS MO UX CHKEHNIO;
CaMOCO3HaHWA, BK/THOYAKOLLEr0 CNOCOOHOCTb
NMOHMMaTb CBOE 3MOLMOHa/IbHOE COCTOsIHME,
BUAETb HaNpaB/IeHUs Pa3BUTUS COOCTBEHHOWA
3MOLMOHa/IbHOM cthepbl, ObITb YBEPEHHbLIM B
cebe;

caMoperynmpoBaHuns, BKIOYatOLLEro
CaMOKOHTPO/Ib, YMeHMWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE NOBEAEHME,
CMOCOGHOCTb aAanNTMPOBATLCA K SMOLMOHA/IbHBIM



MMEIOLLMXCA PecypcoB, COOCTBEHHbIX
BO3MOXHOCTEW 1 NPeAnoYTEHNI;
[iaBaTb OLEHKY HOBbIM CUTYyaLusM,;
pacLLUMpsATb PaMKK y4ebHOro npeameTa Ha
OCHOBE /IMYHbIX MPEANOYTEHNIA;

[lenaTb 0CO3HaHHbIN BbIGOP,
aprymMeHTMpoBaTb €ro, 6patb
OTBETCTBEHHOCTb 3a PELLEHUE;
OLeHMBaTb NPUOGPETEHHBIW OMbIT;
CNoco6CcTBOBaTb POPMUPOBAHUIO U
NPOSIBMEHNIO LUMPOKOW 3pyAnLMN B
pasHbIX 06/1aCTAX 3HaHWIA, NOCTOSHHO
NoBbILWATL CBOW 06pa3oBaTesibHbIN 1
KY/NbTYPHbIA YPOBEHb;

6) CAMOKOHTPO/b:

[laBaTb OLIEHKY HOBbIM CUTYyaLMsM,
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb,
OLleHMBaTb COOTBETCTBUE Pe3yNbTaToB
Lensm;

B/lafleTb HaBblKaMU1 MO3HaBaTe/IbHOM
pedieKCUMm Kak 0CO3HaHWS COBEPLLIAEMbIX
[IeACTBUIA N MbICIUTENbHbLIX NPOLLECCOB,
NX pe3ynbTaToB M OCHOBaHWIA,
1CNoMb30BaTb NPUEMbI pediekcun ans
OLLEHKM CUTyauun, BbI6GOpa BEPHOIO
peLleHns:;

YMETb OL|EHMBATb PUCKM N CBOEBPEMEHHO
NPUHUMATb PELLEHUSA MO UX CHUXKEHWIO;
B) 3MOLMOHa/bHbIA NHTENNEKT,
npegnonaratLLnin chopMUPOBaHHOCTb:
CaMOCO3HaHWS, BK/THOHatOLLEro
CMOCOGHOCTb MOHWMATL CBOE
3MOLMOHa/IbHOe COCTOSHUE, BUAETD
HanpaBneHnsi Pa3BUTUSA COOCTBEHHOI
3MOLMOHa/IbHOI cthepbl, ObITb YBEPEHHbLIM
B Cebe;

camoperynMpoBaHusi, BKIOYaoLLEro
CaMOKOHTPO/1b, YMEHNE NPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeeHMe,
CMoCcOBHOCTbL aAanTNPOoBaTLCs K
3MOLMOHa/IbHBIM U3MEHEHMSIM 1
MPOSBAATL TMOKOCTb, ObITb OTKPLITHIM
HOBOMY;

BHYTPEHHE MOTMBaLMK, BKIHOYALOLLENA
CTPEM/IEHME K AOCTVKEHUIO LESIN U
ycnexy, onTMMU3M, UHULMATUBHOCTD,
YMEHMe AeiCcTBOBaTb, UCXOAA U3 CBOUX
BO3MOXKHOCTEN;

amnaTuK, BKNKOYAKOLLEN CMNOCOOHOCTb
MOHMMaTb 3MOLMOHA/IbHOE COCTOSHNE
APYryX, Y4UTbIBaTb €ro npu
OCYLLECTB/IEHNN KOMMYHUKaLMN,

37

N3MEHEHUAM W MPOSBAATb TMOKOCTb, ObITh
OTKPbITbIM HOBOMY;

BHYTPEHHEN MOTUBaLMW, BKIOYAOLLEN
CTPEM/IEHUNE K JOCTMXKEHWNIO LIENN U YCriexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHNE
[leNCTBOBATb, MCXOAS U3 CBOMX BO3MOXHOCTEN;
amMnaTuK, BKKOYarOLLEA CNOCOBHOCTb MOHMMATb
3MOLIMOHAbHOE COCTOSIHME APYTUX, YYNTbIBATb
ero npu OCyLLECTBIEHNN KOMMYHUKaLW,
CMOCOGHOCTb K COYYBCTBUIO M COMEPEXXUBAHMIO,
COLMaNbHbIX HAaBbIKOB, BK/IHOUAOLLMX
CMOCOBHOCTb BbICTPaMBaTb OTHOLLEHNS C
APYTUMU NOAbMU, 3a60TUTLCS, NPOSBNSATD
NHTepeC 1 pa3peLlaTb KOH(DANKTI;

NPUHMMaTL cebs, NOHMMas CBOW HEAOCTATKU U
[IOCTOMHCTBA;

NPUHUMATb MOTMBbI U apryMeHTbl APYTUX Ntoaei
npv aHanm3e pe3ynbTaToB AeATeNIbHOCTY;
npu3HaBaTb CBOE NPaBO M MPaBo ApYrunx nrogen
Ha OLLNOKMN;

pa3BmBaTb CMOCOOHOCTb MOHUMATbL MUP C
no3unLMK APYroro YenoBeka.



CMOCOBHOCTb K COYYBCTBUIO U

COMEPEXNBAHWIO;

- cOuManbHbIX HaBbIKOB, BK/HOHAOLLMX
CMOCOBHOCTb BbICTPaMBaTb OTHOLLUEHUS C
APYrIMU NIIOAbMU, 3a00TUTLCS, NPOSIBNATD
MHTEpeC 1 pa3peLlaTb KOHMINKTBI;

I NPUHATKE cebs 1 APYTrUX NHOMEN:

- MpUHMMAaTb cebs, NOHNMas CBOM
HeaoCTaTK/ M JOCTOUHCTBA;

- NPUHUMATb MOTMBbI 1 apryMeHTbI ApYrmX
NoJel Npu aHanmse pesyibTaToB
[eATeNbHOCTH;

- MpW3HaBaTb CBOE NPaBo M NpaBo ApYrnx
NHOMIENA Ha OLLNGKM;

- pasBmBaTb CMOCOBGHOCTb MOHUMATH MUP C
no3unLuM Apyroro YenoBeka.

MpegmeTHbIe pe3ynbTaTbl:

- chopmMMPOBaHHOCTb MPEACTaBNEHUI O
XVMWUYECKOW COCTaBNAIOLLENA eCTECTBEHHO-
Hay4HOW KapTUHbI MUpa, POan XUMUK B
MO3HaHWUN ABNEHWUIA NPUPOABI, B
(hopMMPOBaHMM MbILLNEHUA N KYNbTYPbI
JMYHOCTU, €€ PYHKLMOHAIbHOW FPamMOTHOCTH,
HEO6X04UMO ANA PeLUeHNs NPaKTUYECKMX
3a/ia4 ¥ 3KO/I0rmyeckm 060CHOBAHHOIO
OTHOLLIEHMS K CBOEMY 3[J0POBbIO M NPUPOLHON
cpefe; BnafeHne CUCTEMON XUMUYECKMX
3HaHW, KOTOpas BK/IHOYaeT:
OCHOBOIONaratoLme NoOHATUSA (XUMUYECKUIA
3/IeMEHT, aToM, 3/IeKTPOHHasA 060/104Ka aToma,
MOJIEKYNa, BaIEHTHOCTb,
3MeKTPOOTPULATENBHOCTb, XMMUYECKas CBS3b,
CTPYKTYpHas hopmyna (pasBépHyTas u
COKpaLL&HHas), Mo/b, MOSPHas Macca,
MONSPHbIA 00BbEM, YINEPOAHbIA CKeNeT,
(hyHKUMOHabHasA rpynna, pagvkas, usoMepus,
1N30Mepbl, FOMOSIOTMYECKUIA pPsj, TOMOJIONH,
YrNeBo4OpPOAbI, KUCMIOPOA M a30TCOAepKaLLme
COeAVHEHNs, MOHOMeEp, NONMeEp, CTPYKTYPHOe
3BEHO, BbICOKOMOJIEKY/ISIPHbIE COeAUHEHMS);
TEOpVM 1 3aKOHbI (TEOpUs CTPOEHUA
opraHnyeckunx Bellects A.M. byTneposa,
3aKOH COXpaHEeHUs MacChbl BELLECTB);
3aKOHOMEPHOCTM, CUMBO/IMYECKMIA A3bIK
XUMUW; MUPOBO33PEHYECKINE 3HAHUSA, NeXallye
B OCHOBE MOHMMaHMUS MPUYUHHOCTU U
CUCTEMHOCTW XUMUYECKMX SB/EHWIA,
(hakTOMOrMYECKMe CBEAEHNS O CBOMCTBAX,
cocTaBe, Nony4YeHUn 1 6e30nacHOM
1CMO/b30BaHNN BAXKHENMLLNX OpPraHNYeCKNX
BELLECTB B ObITYi1 MPaKTUYECKOIN AesSTeNbHOCTM
YerloBeKa;
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- C(hOpMMPOBaHHbI YMEHWS W NPeLCTaBEHNS O
XVMUYECKOW COCTaBNALLEN eCTECTBEHHO-HaYYHOW
KapTUHbI MUpa, PO XUMUW B NO3HAHUW ABNEHNIA
NpVpofbl, B (hOPMUPOBaHUM MbILLSIEHWS U KYNbTYpbl
NMYHOCTU, €€ PYHKLUMOHAIbHOM FPaMOTHOCTH,
Heob6XoAMMON ANA peLleHns NPaKTUYecKMX 3afad 1
3KOMOrMYecKn 060CHOBaHHOIO OTHOLLIEHWS K CBOEMY
3[10POBbIO U MPUPOAHON cpeae; BNageHne CUCTEMON
XUMUYECKMX 3HAHWIA, KOTOPast BK/KOYaET:
OCHOBOIMONaratoLye NoOHATUSA (XUMUYECKUNIA 3N1EMEHT,
aToM, 3/1eKTPOHHasA 060/104Ka aToMa, MOJIeKya,
Ba/IEHTHOCTb, 3/1EKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBA3b, CTPYKTYpHas hopmysa (pa3BeépHyTas v
COKpaLLEHHas), MO/Ib, MONAPHAsA Macca, MOMSPHLIN
06BLEM, YrNepoaHbIi CKeneT, PYHKUMOHabHas
rpynna, pagvkan, n3oMepus, N3omepbl,
rOMOJIOTMYECKUIA psif, FOMOJIONK, YINeBOA0POb,
K1CNOPOA 1 a30TCOAepXKaLlme CoeaHeHUs, MOHOMEP,
nosnMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNAPHbIE
COefIMHEHNA); TeOPUU Y 3aKOHbI (TEOPUS CTPOEHMS
opraHu4yeckux sewects A.M. byTnepoBa, 3aKoH
COXpaHeHMsi MacCbl BELLECTB); 3aKOHOMEPHOCTH,
CUMBO/IMYECKMNIA A3bIK XUMWUW; MUPOBO33PEHYECKME
3HaHWS, NeXalye B OCHOBE NOHUMAaHWUSA NMPUYUHHOCTY
N CUCTEMHOCTU XMMUYECKUX SBIEHUN,
(haKTO/IOrMyeckme CBefeHnst 0 CBOMCTBaAx, COCTaBe,
nosly4eHnn 1 6e30MacHOM KCMosb30BaHUN
BaXXHEMLLNX OpraHNYeCKMX BELLECTB B ObITYM
NPaKTUYECKON [eATeNIbHOCTU YeNoBeKa;

- C(hOPMMPOBaHHbI YMEHWSA BbISIBNATb
XapaKTepHble MPU3HaKN NMOHATWIA, yCTaHaBIMBaTb X
B3aMMOCBS3b, UCMO/Mb30BaTb COOTBETCTBYHOLLME
MOHATUSA MPU ONUCaHMM COCTaBa, CTPOEHNS U
npeBpaLleHniA OpraHNYeCKNX COeaNHEHWN;



- C(hOPMMPOBAHHOCTb YMEHWIA BbISB/IATb
XapaKTepHble MPU3HaKM NOHATUIA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, UCMO/b30BaTb
COOTBETCTBYHOLLME MOHATUA MPU ONUCAHUN
cocTaBa, CTPOEHUS 1 NpeBpaLleHni
OpraHnNYecKnx coeMHEHNIA;

- C(hOPMMPOBAHHOCTb YMEHWI
NCMONb30BaTb XMMUYECKYHO CUMBOJIUKY A1
COCTaB/IEHNS MOMEKY/IAPHBIX N CTPYKTYPHbIX
(pa3BEpPHYTON, COKPALLEHHO) (hopmyn

- OpraHNYecKnx BELLECTB U YpaBHEHUI
XUMUYECKMX peakuuid, N3rotaBnmeaTb MOLEN
MOJIEKY/T OPraHNYeCcKMX BeLLecTB A/
WNNOCTPaLMM UX XMMUYECKOTO U
NMPOCTPaHCTBEHHOIO CTPOEHUS;

- C(hOPMMPOBAHHOCTb YMEHWI
yCTaHaB/MBaTb NPUHAA/IEXXHOCTb U3YYEHHbIX
OpraHN4YecKmx BeLLecTB Mo UX COCTaBy U
CTPOEHMIO K ONpeaenéHHOMY Knaccy/rpynne
COoeauHeHWn (YrneBoLopoabl, KACOPOA U
a30TCOoAepXKalLme CoeanHEHUS,
BbICOKOMOJIEKY/ISIPHbIE COeAMHEHNS), faBaTb
MM Ha3BaHWs Mo CUCTEMATNYECKOIA
HoMeHKnatype (LUPAC), a Takxe Np1MBOANTb
TPUBM&/IbHbIE Ha3BaHUA OTAE/bHbIX

- OpraHMYecKux BeLLecTB (3TWUNeH,
NponuneH,aLeTuIeH,aTUNEHI INKOb,
rNMUEepVH, heHon, opmManbaerug,
auetasnibaerug, MypaBblHas KMUCOTa, YKCYCHas
KWCNOTa, O/IeMHOBAasA KMC/OTa, CTeapuHOBas
KICNOTa, FN1I0K03a, PPYKTO3a, Kpaxman,
LleNNt103a, MnLKH);

- C(HOPMMPOBAHHOCTb YMEHUS OMNpesensThb
BUAbI XMMNYECKOIN CBA3M B OPraHnyecKmx
CoefVHeHUAX (OAMHApHbIE U KpaTHbIe);

- ChOPMMPOBAHHOCTb YMEHUSA MPUMEHSATb
MOSIOXEHWS TEOPUWN CTPOEHUS OPraHNYeCcKnX
BewecTB A.M. byTneposa Ans 06bACHEHNS
3aBMCMMOCTM CBOMCTB BELLECTB OT MX COCTaBa
N CTPOEHWSA; 3aKOH COXPaHEeHNs Macchbl
BELLECTB;

- C(hOpMMPOBAHHOCTb YMEHWI
XapaKTepu3oBaTb COCTaB, CTPOEHWE,
(hr3nyecKmne N XMMMYeCKMe CBOMCTBA
TUMWYHbIX NPeACTaBUTENEN Pa3INYHbIX
K/1aCCOB OpPraHM4yeckux BeLlecTs (MeTaH, 3TaH,
3TWNIEH, NPONWNEH, aueTuneH, bytaaneH-1,3,
meTunbyTaameH-1,3, 6eH30/, MeTaHO/, 3TaHo/,
STUNEHTIKONb, TNALEPVH, (eHor,
aueTanbierua, MypaBbiHas 1 yKCycHas
KWUCNOTbI, /110K03a, Kpaxmal, Le/onosa,
aMWHOYKCYCHas K1CNoTa), UNICTPMpPOoBaThb
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- C(hOPMUPOBAHHbI YMEHUSA UCMO0/b30BaTb
XUMUYECKYHO CUMBOJIMKY [i151 COCTaB/1IeHMS
MOJIEKYNAPHBIX N CTPYKTYPHBIX (PasBEPHYTOM,
COKpaLLEHHO) hopmyn

- OpraHNYecKnx BeLecTB U ypaBHEHUI
XVMUYECKMX peakLnii, N3roTaBneaTb MOLeNu
MOJIEKY/1 OpPraHNYecKmX BeLLecTB A/19 UAMCTpaLmm
NX XMMUYECKOro 1 NPOCTPaHCTBEHHOMO CTPOEHUS;

- C(hOPMMPOBAHHbI YMEHWNA YCTaHaB/INBATb
NPUHAAIEXHOCTb U3YYEHHbIX OPraHNYecKnx BeLLEeCTB
Mo WX COCTaBYy M CTPOEHMIO K OMpeaenéHHOMY
Knaccy/rpynne coeguHeHui (YrneBoLopoabl,
KNCNOPOZ ¥ a30TCofepXKaLlme coeiMHeHns,
BbICOKOMOJIEKY/IiPHbIE COeAUHEHMS), AaBaTb UM
Ha3BaHWA MO CUCTEMATUYECKO HOMEHKaType
(LLIPAC), a TakXe NPUBOAUTL TPUBUA/IbHbIE HAa3BaHUA
OT/AeNbHbIX

- C(hOpMUPOBaHHbI YMEHWSA YCTaHaB/INBATb
NMPUHAAIEXXHOCTb OPraHNYecKMX BELLECTB (ITU/IEH,
NponwueH,aLeTuIeH,aTUNEHT INKO/Ib, TINLEPUH,
(beHon, hopmanbierug, auetanbaerni, MypasbmHas
KWC/OTA, YKCYCHas KMUCMOTa, O/IEMHOBAsA KMUCOTa,
CTeapuHOBas KMCNOTa, rNHK03a, (PPYKTO3a, Kpaxmal,
LleN/1K0n103a, rnLnH);

- C(hOpMMPOBAHHbLI YMEHUA OMpeaensaTh BUIbI
XVIMUYECKOIA CBA3WN B OPraHMYeCKNX COeAMHEHUNAX
(oavHapHbIe 1 KpaTHbIE);

- CHOPMMPOBAHHbLI YMEHWNA NPUMEHATH
MOSIOXKEHUS TEOPUN CTPOEHUSA OpraHUYeCKMX BeLLecTB
A.M. byTnepoBa A/ 06bSCHEHWS 3aBUCUMOCTU
CBOWCTB BELLECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXpaHeHnsi MaccCbl BELLECTB;

- C(hOPMMPOBaAHHbI YMEHUSA XapaKTepn3oBaThb
COCTaB, CTPOEHME, (PU3NYECKME N XUMUNYECKNE
CBOICTBA TUMWUYHBIX NpPeACTaBUTENeN PasINYHBbIX
K/lacCoOB OpraHNYecKunx BeLlecTs (MeTaH, 3TaH,
3TWNEH, NPONWU/IEH, aueTueH, bytaauneH-1,3,
meTunoyTtagmeH-1,3, 6eH30/, MeTaHO/, 3TaHo/,
STWUNEHTIKONb, TNIULEPWH, (heHON, aueTabaerns,
MypaBbMHaa 1 YKCYCHas KUCMOTbI, F1H0K03a, Kpaxmar,
LIeNNK01038, aMUHOYKCYCHas K1C/O0Ta),
WNNKOCTPUPOBATL FEHETUYECKYHO CBA3b MEXAY HUMU
YPaBHEHWNAMMW COOTBETCTBYHOLLMX XUMNYECKUX
peakLMin C UCMONb30BaHEM CTPYKTYPHbIX POpPMY;

- C(hOPMUPOBAHHBLI YMEHWNA XapaKTepn3oBaThb
NCTOYHWKN YTrNeBOLOPOAHOrO Chipbs (HeTb,
MPUPOAHbIN ra3, yrosb), Cnocobbl UX nepepaboTKm 1
NpakTUYecKoe NpYMeHeHUe NPOAYKTOB MepepaboTKuy;

- C(hOPMUPOBAHHBbI YMEHNSA MPOBOANTH
BbIUYMC/IEHNA MO XMMUYECKUM YpaBHEHUAM (MacChl,
06bEMa, KONMYeCTBa MCXOLHOr0 BeLecTsa Uin
MPOAYKTa peakLymn no U3BeCcTHbIM Macce, 06bLEMY,



FeHETUYECKYHO CBS3b MEXAY HUMK
YPaBHEHWAMUN COOTBETCTBYHOLLMX XMMUYECKNX
PeaKLMin C UCMONb30BAHNEM CTPYKTYPHbIX
thopmy;

- C(hOPMMPOBAHHOCTb YMEHUS
XapaKTepu3oBaTb UCTOYHWUKN
YINeBOJOPOAHOrO Cbipbs (HEPTb, NPUPOAHDIN
ras, yronb), cnocobbl NX NepepaboTKn n
MPaKTUYecKoe NpYMeHeHWe NPOAYKTOB
nepepadoTKu;

- ChopMMPOBAHHOCTb YMEHWIA NPOBOANTD
BbIYMCNEHUA M0 XUMUYECKUM YPaBHEHUAM
(Maccbl, 06bEMa, KONMYeCTBa MCXOLHOMO
BeLLeCTBa UM NPoAyKTa peakuum no
N3BECTHLIM Macce, 06bEMY, KONNYECTBY
OHOr0 U3 UCXOAHbIX BELLECTB WM NPOAYKTOB
peakunmn);

- C(hOpMMPOBAHHOCTb YMEHWIA BafeTb
CUCTEMOM 3HaHWA 06 OCHOBHbLIX MeTOoAax
Hay4YHOr0 MO3HaHWS, UCMOMb3YEMbIX B XMMUN
NPV U3y4eHUN BELLECTB Y XUMUYECKNX
SBNEHUIA (HabNtoAeHNe, N3MEPEHME,
9KCMEePUMEHT, MOLE/IMPOBaHNE), NCNO/Nb30BaTb
CUCTEMHbIE XMMUYECKMNE 3HAHWUA A4/ NPUHATUSA
PeLLEHNI B KOHKPETHbIX XXN3HEHHbIX
CUTYaUMsX, CBA3AHHbIX C BELLECTBAMU U UX
NPYMEHEHVEM;

- C(hOPMMPOBAHHOCTbL YMEHWI COBN0AATL
npaswa Nosib30BaHUA XMMUYECKOW NOCYAO0W 1
nabopaTopHbIM 060pYyL0BaHMEM, a TaKXe
npasusia 0bpaLLeHns ¢ BeLecTBamMn B
COOTBETCTBUM C MHCTPYKLMUAMM O
BbINOMHEHUIO 1ABOPATOPHBLIX XUMUYECKNX
OnbITOB;

- C(hOpMMPOBAHHOCTb YMEHNI
NNaHUPOBATb U BbIMONHATL XUMUYECKMIA
3KCMEePUMEHT (NpeBpaLLeHNs OpraHUYecKmX
BELLIECTB MPW HarpeBaHuK, NoslyyeHue aTuieHa
1 U3yYeHue ero CBOWCTB, KayeCTBEHHbIe
peakLMn opraHNYecKmX BeLLEeCTB, AeHaTypaums
6e/IKOB NPpW HarpeBaHUW, LBETHbIE peakLnn
6efikoB) B COOTBETCTBMM C MpaBuiamMmy TEXHUKM
6e3onacHoOCTM Npu obpaLLeHnn ¢ BeLLecTBamMu
N NabopaTopHbIM 060pYyA0BaHUEM,
NpeacTaB/sATb pesy/ibTaTbl XMMUYECKOTO
3KCneprMeHTa B (hopme 3anmncu ypaBHeHWi
COOTBETCTBYHOLLMX peakuuii 1 hopmynmposaTb
BbIBOZbI HA OCHOBE 3TWX Pe3y/bTaToB;

- ChOpMMPOBAHHOCTb YMEHNI
KPUTUYECKN aHa/IM3MPOBaTb XUMNYECKYHO
MH(opMaLMIo, MoNy4aeMyto U3 pasHbIX
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KOIMYECTBY OAHOI0O M3 UCXOAHbIX BELLECTB WK
MPOAYKTOB peakuun);

- c(hopMMpPOBaHHbI YMEHWS BNafeTb CUCTEMON
3HaHWA 06 OCHOBHbIX MeTOAax Hay4HOro No3HaHus,
MCNOb3YEMbIX B XUMUW MPU U3YUYEHUW BELLECTB U
XUMMNYECKMX SBNEHWIA (HabNtoAeHNE, U3MEPEHNE,
3KCNEePUMEHT, MOAENNPOBaHUE), UCMO/Ib30BaTb
CUCTEMHbIe XUMUYECKNe 3HaHWUA A1 NPUHATUSA
PeLUEHNIN B KOHKPETHBIX XXMU3HEHHbIX CUTYyaL X,
CBSI3aHHbIX C BELLECTBAMMU U UX NMPUMEHEHVWEM;

- ChopMMpOBaHHbLI YMEHWNA coboAaTh npasuna
M0/1b30BaHNA XMMUYECKOW NOCYAO0I 1 nabopaTopHbIM
060pyfi0BaHMEM, a TaKkXKe NpaBuia 06paLLeHns ¢
BeLLEeCTBaMU B COOTBETCTBUW C MHCTPYKLMAMMN MO
BbINO/THEHMIO 1TAB0OPATOPHbLIX XMMUYECKMX OMbITOB;

- C(hopMMpPOBaHHbI YMEHWNA NNaHUPOBaTb U
BbINOHATbL XUMUYECKUIA 3KCNEPUMEHT (NpeBpaLleHns
OpraHnM4ecKnx BeLLECTB MPW HarpeBaHWK, NoMyYeHue
3TWUNEHa W N3YYeHNe ero CBOMCTB, Ka4YeCTBEHHbIE
peakuuy opraHMYecKnX BeLLEeCTB, feHaTypaums
Oe/IKoB Npu HarpeBaHUK, LBETHbIE peakLuun GenkoBs) B
COOTBETCTBUM C NpaBuiaMn TEXHUKM 6e30MacHOCTM
npv obpaLleHnn ¢ BeLLecTBaMm 1 1abopaTopHbIM
06opyfoBaHmNeM, NPeLCTaBNATb Pe3ynbTaTbl
XMMWYECKOro 3KCneprmeHTa B (hopMe 3anuncu
YPaBHEHWIA COOTBETCTBYHOLLMX peakuuii 1
(hopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

- ChOpPMUPOBAHHBI YMEHUS KPUTUYECKU
aHaNM3MPOBaTb XMMUYECKYHO MH(hopMaL i,
nosly4yaemyto 13 pasHbIX MCTOYHUKOB (CpeacTBa
MaccoBOI MHopmauuu, VIHTEpHeT 1 apyrux);

- C(hopMUPOBaHHBLI YMeHWA cobntobaTh npasuia
3KO/OrMYecKy LienecoobpasHoro rnoeefeHns B ObITy U
TPYLOBOV AEATENbHOCTM B LIENSAX COXPaHEHUS CBOEro
3[0POBbS 1 OKPY>KaKOLLEeA NPUPOLHON cpespl,
0CO3HaBaTb OMaCHOCTb BO3/ENCTBUA Ha XKUBblE
OpraHu3mbl onpesenéHHbIX OpraHNYecKnX BeLLeCTB,
noHMMasa cmblcn nokasarend MNAK, noacHATbL Ha
nprmMepax cnocobbl YMeHbLUEHWS 1 NPeaoTBpaLLeHmns
NX BPeLHOro BO3AENCTBUSA Ha OpraHn3M YesioBeKa;
[NA 00y4aroLLMXCa ¢ OrpaHUYeHHbIMK
BO3MOXXHOCTSIMU 3[,0POBbS: YMeHMWe MPUMEHSATb
3HaHWSA 06 OCHOBHBIX JOCTYMHbIX METOAaX NO3HaHMA
BELLECTB Y XUMWUYECKUX ABNEHNIA; ANA CenbIX U
cnaboBUaALLMX 00yHatoLLMXCS: YMEHNE UCMONb30BaTb
penbetyHO TOYEYHYIO CUCTEMY 0603HaueHwi J1.
Bpaiins gns 3anvmcu XMMUYecknx opmysi.

- Cc(hopMMPOBaHHbI MPeACTaBNeHns: 0
XUMMWYECKOW COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW
KapTWHbI MUpa, POV XMUMUW B NO3HAHWUN ABNEHWIA
NpUpoAbl, B ()OPMUPOBAHNM MbILLNEHUA U KY/bTYPbl



NCTOYHWMKOB (CpefcTBa MacCOBOM
nHpopmaumu, VIHTepHET 1 Apyrux);

- C(hOPMUPOBAHHOCTb YMEHWIA cobnoaaThb
npasuia 3KONOMMYECKM LieN1ecoobpasHoro
noBeAeHNs B ObITY U TPYA0BOW AeATeIbHOCTY
B LIe/IIX COXPaHeHWsi CBOEro 340P0Bbs U
OKpYXatoLLen NpUpoaHoI cpeapl, 0CO3HaBaTb
0MacHOCTb BO3AECTBUA Ha XKUBbIE OPraH13mbl
onpeaenéHHbIX OpraHNYeCcKMX BELLLECTB,
noHmMMasa cMbicn nokasartens MNMAK, nosacHATb
Ha nNprMepax crnocobbl YMeHbLLEHNS
npeAoTBpaLLeHNs NX BPeAHOro BO3AENCTBUS
Ha OpraHm13m YesioBeKa; Ans 06yyatoLLMXCs C
OrpaHnMYeHHbIMN BO3MOXXHOCTAMW 3[0POBbS:
YMEHMNE NPUMEHSATb 3HaHNUSA 06 OCHOBHbIX
[OCTYMHbIX METOAaxX MO3HaHUA BELLECTB U
XUMUYECKMX ABNEHWUIA; AN1si CenbIX W
CnaboBMAALLMX 00YyYHaOLMXCA: YMeHNe
MCNOMb30BaTh PEIbeHO TOUEYHYHO CUCTEMY
0603HaveHuiA J1. bpaiing gnsa 3anvicu
XUMUYECKNX (hOpMY/I.

- ChopMMpPOBaHHOCTb NPeACTaBNEHWIA: O
XVMWUYECKOW COCTaBNAOLLEN eCTECTBEHHO-
Hay4YHON KapTUHbI MUpa, PO XUMWUX B
MO3HaHWKN ABMIEHWIA NPUPOABI, B
(hOpMMPOBaHNM MbILLEHNA U KYNbTYpPbI
NMYHOCTH, €€ PYHKLUMOHAIbHOW FPpamOTHOCTH,
Heob6X0AMMON ANS peLleHns NPaKTUYecKmX
3aja4 1 3KO/IOrMYeckn 060CHOBaHHOIO
OTHOLLIEHMS1 K CBOEMY 3[J0POBbIO Y NPUPOLHOM
cpefe; BnafeHne CUCTEMOM XUMNYECKMX
3HaHWI, KOTOpas BK/IHOYAET:
OCHOBOMONAratoLLMe NOHATUA (XMMUYECKNI
3/IeMEHT, aTtoM, 130ToM, S-, p-. 63N1IEKTPOHHbIE
opbuTann aToMoB, MOH, MOJIEKY/a, MOSb,
MONSPHbIA 06BEM, BaNeHTHOCTb,
3NeKTPOOTPULLATENBHOCTb, CTEMEHb
OKMC/IeHMS, XMMMYecKas CBsA3b (KOBa/IEHTHaS,
NOHHas, MeTa/INNYecKas, BOLOPOAHAS),
KpUCTaN/IMYecKas peLléTka, TUMbl XMMUYECKNX
peakLuuiA, pacTBop, 3NEKTPONNTI,
HE3NeKTPONUTbI, 3NEKTPONUTUYECKANA
amccoumaums, OKUCUTeNb, BOCCTaHOBUTENb,
CKOPOCTb XMMMWYECKOIN peakummn, XMMNYeCcKoe
PaBHOBECWE); TEOPUUN U 3aKOHbI (Teopns
3NEKTPONUTUYECKOIA amccoumanmn,
nepuoamnyeckunin 3akoH A./. MeHngeneesa,
3aKOH COXPaHEeHWs MaccChbl BELLECTB, 3aKOH
COXpaHEeHWs 1 NPeBpaLLEHNS 3HePrumn Npu
XUMUYECKNX peakumsx), 3aKOHOMEPHOCTH,
CUMBO/IMYECKUNIA S3bIK XUMUW,

MWPOBO33pPEHYECKNE 3HAHNA, NEXKaLle B
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NMYHOCTK, €€ PYHKLUMOHAIbHOW rPamoTHOCTY,
Heob6XoAMMOW A5 PeLLeHNs NPaKTUYeCKUX 3aaad v
3K0M0rM4eckn 060CHOBaHHOIO OTHOLLIEHWS K CBOEMY
30,0pOBbI0 M NPUPOAHON Cpefe; BnageHne CUCTeMoi
XUMUYECKMX 3HAHWI, KOTOpast BKOYaET:
OCHOBOIMONAratoLye NoOHATUSA (XUMUYECKUNIA 3NIEMEHT,
aTtom, n3oTon, S-, p-, CbNeKTPOHHbIE OpbUTaK
aTOMOB, WOH, MO/EKY/1a, MOJlb, MOJISIPHBIA 0OBEM,
Ba/IEHTHOCTb, 3/1IEKTPOOTPULATENIbHOCTb, CTEMNEHb
OKWCNEHWs, XUMUYECKas CBA3b (KOBa/leHTHas, MOHHasA,
MeTa/IInyeckKas, BOLOPOLHAsA), KpUCTainyeckas
PELLETKA, TUMbl XUMUYECKUX peakLnid, pacTeop,
3MIEKTPO/INTbI, HE3/IEKTPO/IUTDI, 3/1EKTPONIUTUYECKASA
auccoumanms, OKUCINTENb, BOCCTAHOBUTESb,
CKOPOCTb XMMUYECKOW peakuun, XMMUYECKoe
PaBHOBECWE); TEOPUM U 3aKOHbI (Teopus
3NEKTPONUTUYECKOIA aMccoLmaLmmn, NepuoanyecKuia
3akoH O./. MeHaeneeBa, 3aKOH COXpPaHeHUs mMacchl
BELLECTB, 3aKOH COXPaHeHWs 1 NpeBpaLleHns SHeprum
NPy XMMUYECKNX peakumsax), 3aKOHOMEPHOCTMH,
CUMBO/IMYECKMIA A3bIK XMW, MUPOBO33PEHYECKME
3HaHW4, Nexatlme B OCHOBE NMOHUMaHUA NPUYUHHOCTY
N CUCTEMHOCTU XUMUYECKNX SBNEHUMN,
(haKTO/IOrMYeckme CBeAeHUs 0 CBOMCTBax, COCTaBe,
nosily4yeHun 1 6e30MacHoOM KCMNosib30BaHUN
BaXKHEMLLNX HeopraHNYecKmnx BeLecTs B ObITy U
MPaKTUYECKON LeATeNIbHOCTUN Ye/IOBEKA;

- C(hOpMMPOBaAHHbI YMEHUA BbISB/ATb
XapaKTepHble MPU3HaK1 NOHATWIA, yCTaHaBNMBATb UX
B3aMMOCBSA3b, UCMO0/b30BaTb COOTBETCTBYHOLLME
MOHATUSA MPU ONUCaHUN HEOPraHNYECKUX BELLECTB U
NX NpeBpaLLeHuia;

- ChopMMpPOBaHHbI YMEHUSA UCMO0/b30BaTb
XUMUYECKYIO CUMBOJIVKY 1151 COCTaB/IeHNUSA POpMY
BELLIECTB U YpaBHEHUI XMMUYECKUX peakLuii,
cuctemaTmyeckyro HomeHknatypy (LLUPAC) u
TpVBMaA/IbHbIE HAa3BaHUA OTAe/bHbIX HEOPraHNYeCcKnX
BeLLecTB (yrapHblid ras, YrneKuc/bli ras, aMmMumak,
raléHas n3BecTb, HeraléHas 13BeCTb, NMUTLEBAs
cofa, NUpUT n gpyrue);

- C(hOpPMUPOBAHHBLI YMEHNA ONpeaenaTb
B/IEHTHOCTb U CTEMNeHb OKUCNEHNA XUMNYECKUX
3/IEMEHTOB B COELIMHEeHUAX Pa3/IMYHOro cocTasa, BUA
XMMWUYECKOIA CBA3M (KOBasSIEHTHas, MOHHas,
MeTa/IInyecKas, BOAOPOLHASA) B COEAMHEHMAX, TUM
KPUCTa/ININYECKON PELLETKN KOHKPETHOrO BeLecTBa
(aToMHasA, MOnieKyIApHasA, MOHHasA, MeTa/IIMYECKas),
XapakTep cpefbl B BOAHbIX pacTBopax
HeopraHW4ecknx coeMHEHWIA;

- C(hOpPMMPOBaAHHbI YMEHUA YyCTaHaB/INBaTb
NPUHaL/IEXHOCTb HEOPraHMYeCKMX BELLECTB MO MX
COCTaBy K onpeaenéHHOMY Knaccy/rpynne



OCHOBE MOHWMaHWUA NPUYNUHHOCTU 1
CUCTEMHOCTU XMMUYECKUNX SIBNEHNUI,
(haKTO/IOrMYecKne CBEAEHUA O CBOMCTBAX,
cocTaBe, Nosy4veHUn 1 6e3onacHoM
MCNOMb30BaHUM BXKHEMLIMX HEOPraHUYeCKNX
BELLIECTB B ObITY M NPaKTUYECKOM
LeaTeNbHOCTM YeNOBeKa,;

- chopMMPOBAHHOCTb YMEHUIA BbISB/IATb
XapaKTepHble MPU3HAKN NMOHATUIA,
yCTaHaB/IMBaTb UX B3aIMOCBA3b, UCMONb30BaTh
COOTBETCTBYHOLLME MOHATUA NPU ONUCaHUN
HeopraHM4ecKnX BELLECTB 1 UX NPeBPaLLEHWIA;

- C(hOPMMPOBAHHOCTb YMEHWI
MCNO/Mb30BaTb XMMUYECKYHO CUMBOIUKY [N15
COCTaB/ieHUst (HOPMY/ BELLECTB U YpaBHEHW
XVMUYECKUX peakunii, CUCTEMaTUYECKYHO
HoMeHKnatypy (LUPAC) n TpuBmnanbHble
Ha3BaHWA OTAEeNbHbIX HEOPraHNYeCcKnX
BeLecTB (yrapHblii ras, yriekKucnblia ras,
aMMMaK, ralléHas U3BecTb, HerawléHas
N3BECTb, NUTbLEBAS COAA, NMUPUT N ApYyrue);

- C(hOPMMPOBAHHOCTb YMEHWNI ONpeaensiTh
Ba/IEHTHOCTb U CTeNeHb OKNCIEHNS
XUMUYECKNX 3/1EMEHTOB B COEANHEHUAX
pas/IM4YHOro COCTaBa, BUA XMMUYECKOIN CBA3M
(KoBasieHTHas, MOHHasA, MeTalIMyecKas,
BOAOPO/LHAsA) B COEAUHEHMSAX, TUM
KPUCTa/IIMYECKON PELUETKN KOHKPETHOIO
BelLecTBa (aTOMHas, MOMeKyNApHas, NOHHaA,
MeTa/I/IYecKast), XapakTep cpeipbl B BOAHbIX
pacTBOpax HEOPraHWYECKNX COeAVNHEHNIA,

- C(hOPMMPOBAHHOCTb YMEHMWIA
yCTaHaB/MBaTb NPUHALIEXHOCTb
HeopraHN4ecKnX BeLLECTB MO MX COCTaBy K
onpefenéHHOMY Knaccy/rpynne coefiMHEHNI
(npocTble BelLecTBa - MeTa/l/bl Y HEMETA/bI,
OKCUJbI, OCHOBaHWUA, KNUCNOTbI, aMPOTEPHbIE
rMAPOKCU b, COMN);

- C(hOPMMPOBAHHOCTb YMEHWI pacKkpbIBaTb
CMbIC/ Nepuoamyeckoro 3akoHa ..
MeHzeneeBa 1 JeMOHCTPUPOBATL €ro
CUCTEMATU3VPYIOLLYHO, OOBACHUTENbHYHO U
MPOrHOCTUYECKYO PYHKLMU;

- ChOPMUPOBAHHOCTb YMEHWIA
XapaKTepun3oBaTb 3/1EKTPOHHOE CTPOEHME
aTOMOB XUMUYECKUMX 31emMeHTOoB 1-4 nepuvopaos
MepnoanyecKoin CUCTEMbl XUMUYECKNX
anemeHToB [./. MeHgeneesa, UCNOb3ys
MOHATUA «S-, P-, d-3/1EKTPOHHbIE
OpOUTaNN»,«3HEPrETUUECKIE YPOBHI,
0OBACHATb 3aKOHOMEPHOCTU U3MEHEHNS
CBOWCTB XUMWUYECKUX 3MIEMEHTOB U UX
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COefiMHeHWI (NPOCTbIe BELLECTBA - MeTa//lbl U
HeMeTa/l/bl, OKCUAbI, OCHOBaHUS, KUC/OTb,
amoTepHble rMAPOKCUbI, COMK);

- ChopMMpOBaHHbI YMEHUSA PacKpbIBaTb CMbIC/
nepuognyeckoro 3akoHa .. MeHgeneesa n
[eMOHCTPUPOBATb €ro CUCTEMATU3VPYIOLLYIO,
0OBACHUTE/NIbHYHO M NMPOrHOCTUYECKYHO PYHKLMK,

- C(hopMMPOBaHHbI YMEHNA XapaKTepn3oBaThb
3/IEKTPOHHOE CTPOEHNe aTOMOB XMMNYECKNX
anemeHToB 11 nepnofoB Mepruoanyeckon CUCTEMbI
XUMnyeckmx anemeHToB .. MeHaeneesa,
NCMO/b3YA MOHATUSA «S-, P-, d-3N1EKTPOHHbIE
opbUTaIN»,«3HEPreTUYeCcKmne YpoBHU», OOBACHATD
3aKOHOMEPHOCTUN M3MEHEHMWSI CBOMNCTB XMMMNYECKNX
3/IEMEHTOB M UX COeMHEHUIA NO NepuogamM 1 rpynnam
MepnoanyecKom CUCTEMbI XUMUYECKNX 3/IEMEHTOB
O.W. MeHgeneesa,;

- C(hopMMpPOBaHHbI YMEHUA XapaKTepu3oBaTb
(onucblBaTh) 00LLME XMMUYECKME CBONCTBA
HeopraHNM4ecKnX BeLLEeCTB Pas/IMyHbIX KIaccos,
NOATBEPXKAATH CYLLECTBOBaHME reHETUYECKOW CBSI3N
MeXZy HeopraHW4yecK/MM BeLLecTBamy C MNOMOLLbHO
ypaBHEHWIA COOTBETCTBYHOLMX XUMUYECKUX PeaKLNA;

- C(hOpPMUPOBAHHBI YMEHWNA KNaccupuLmMpoBaTtb
XUMUYECKME peakLiMmn No pasinyHbIM Npu3HaKam
(umcny v cocTaBy pearvmpyroLinx BeLLEeCTB, TeN10BOMY
3eKTy peakumm, N3MEHEHWNIO CTENEHEN OKMUCNEHNS
3/1EMEHTOB, 06PaTUMOCTMN peakLmK, y4acTuio
KaTamsaTopa);

- ChOpMMPOBaAHHbLI YMEHWNA COCTaB/ATb
YpaBHEHNA peakumid pas/IMyHbIX TUMOB, NOSHbIE U
COKpaLLEHHbIe YpaBHEHUSA peakLumii MOHHOTO 0OMeHa,
YUUTbIBasA YCMOBUA, NPU KOTOPbIX 3TU peakuum nayTt
[0 KOHLa;

- ChopMMPOBaHHbLI YMEHWNA NPOBOAUTL peakuuu,
NOATBEPXKAAIOLLME KAYECTBEHHBIA COCTaB pPas/-UYHbIX
HeopraHM4ecKnX BeLLecTB, Pacno3HaBaTh OMbITHLIM
MyTéM WOHbI, NPUCYTCTBYIOLLME B BOAHbIX PaCTBOpPaXx
HeopraHM4ecKnx BeLLECTB;

- ChopMMpOBaHHbI YMEHUSA PacKpbIBaTb
CYLLHOCTb OKMC/IUTE/IbHO-BOCCTAaHOBUTE/bHbIX
peakLMin MoCpPeacTBOM COCTaB/IEHUSA 3NIEKTPOHHOIO
GanaHca 3TUX peakLuia;

- C(hOpMMPOBaHHbI YMEHUS OOBACHATb
3aBMCMMOCTb CKOPOCTU XMMUYECKOI peakummn ot
pas3NYHbIX haKTOPOB; XapaKTep CMeLLEeHNs
XMMMWYECKOrO paBHOBECUA B 3aBMCUMOCTY OT
BHELLHero Bo3genctansa (npuHuun Jle LLaTense);

- C(hOpMMPOBaAHHbI YMEHUA XapaKTepu3oBaTb
XUMUYECKME NMPOLLECChI, NieXalllie B OCHOBE
MPOMBILLIIEHHOIO MOJTYYEHUS CEPHOM KMUCOTHI,
amMmMmaka, a TaKxe cpopMUPOBAHHOCTb




COeMHEHWIA NO Nepuogam W rpynnam
MepnoanyecKon CUCTEMbI XUMNYECKMX
anemeHToB [.. MeHaeneesa,

- ChOpPMMPOBAHHOCTb YMEHWI
XapakTepu3oBaTb (OMUCbIBaTh) 06LLMe
XUMWYeCKMe CBOMCTBA HEOPraHNYeCKmX
BELLIECTB pa3/INYHbIX K/1accoB, NOATBEPXKAATb
CYyLLeCTBOBaHME reHeTUYeCKOM CBA3U MexXay
HeopraHM4YecKUMM BeLLLEeCTBaMU C NOMOLLGHO
YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKUX
peaKuuii;

- C(hOPMMPOBAHHOCTb YMEHMS
KlaccuguLmMpoBaTh XMMMUYECKME peakLmn rno
pas/fIMYHbIM NpU3HaKam (41cny n coctaBy
pearvpyroLLmx BeLLecTs, TeMI10BOMY 3deKTy
peakuum, U3MEHEHWIO CTEMEHEN OKUCNEHNS
3N1eMeHTOB, 06paTUMOCTU peakLmnn, y4acTuo
KaTanmsaTopa);

- ChOpMUPOBAHHOCTb YMEHWIA COCTaBNATb
ypaBHEHUS peakuuii pasNYHbIX TUMOB,
MO/HbIE M COKPALLEHHbIE YPaBHEHNSA peakLuuii
MOHHOr0 0O6MeHa, y4nTblBas yC/oBus, npu
KOTOpPbIX 3TN peakumn nayT [0 KOHUa;

- chopMMPOBAHHOCTb YMEHUIA NPOBOAUTb
peakumu, NoATBEPXKAAOLLME KaUYeCTBEHHbIA
COCTaB pa3n-yYHbIX HEOPraHNYeCKMX BeLLEeCTB,
pacrno3HaBaTb OMbITHbIM MYyTEM WOHBI,
NPUCYTCTBYIOLME B BOAHBIX pacTBOpax
HeopraHM4eckunx BeLLecTs;

- C(hOPMMPOBAHHOCTb YMEHWIA pacKpbIBaTh
CYLLHOCTb OKWC/INTE/IbHO-BOCCTAHOBUTE/TbHBIX
peakLMin NocpeAcTBOM COCTaB/eHMS
3NEKTPOHHOr0 H6anaHca aTnxX peakuui;

- C(hOPMMPOBAHHOCTb YMEHUIA 0OBACHATH
3aBMCMMOCTb CKOPOCTM XMMUYECKOIN peakuum
OT pa3/INYHbIX (HaKTOPOB; XapaKTep CMeLLeHns
XMMWYECKOrO PaBHOBECUSA B 3aBUCUMMOCTU OT
BHELLHero Bo3gencTansa (nNpuHumn Jle
LLlaTense);

- ChopMMPOBAHHOCTb YMEHUI
XapaKTepn3oBaTb XMMMUYECKME NMPOLIECCHI,
neXalyie B OCHOBE MPOMBILLIEHHOT0
MOMyYeHUs CEePHOM KMUCNOTbI, aMMUaKa, a
TaKXke CPOPMMPOBAHHOCTL NPeLCTaB/ieHniA 06
06LLMX HaYUHbIX MPUHLUMMNAX N 3KONOrMYECKUX
npo6sieMax XMMUYEeCKOro NPOV3BOACTBa;

- C(hOPMMPOBAHHOCTb YMEHWIA NPOBOAUTD
BbIYMCNIEHUSA C UCTMONb30BAHNEM MOHATMSA
«MaccoBas [0/ BeLLecTBa B pacTBoOpe»,
06BEMHbIX OTHOLLUEHWIA Fa30B NPY XMMUYECKMX
peakLusax, Macchl BeLlecTsa Wi 06bEMa rasos
MO M3BECTHOMY KO/IMYeCTBY BELLECTBa, Macce
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npeacTaBNeHMn 06 06X HaYUHBIX NPUHLMMIAX U
9KO/IOrMYecKmx npobiemax XMMUYecKoro
Npou3BOACTBA;

- ChOopMMPOBaHHbI YMEHWS NPOBOAUTH
BbIYMC/IEHUSA C UCMO/Ib30BAHWEM MOHATUA «MaccoBas
[0N5 BeLLEeCTBa B pacTBOPe», 06bEMHbIX OTHOLLEHNIA
rasoB NPy XMMUYECKNX peakLMaX, Macchl BELLLECTBA
1 06bEMA rasoB Mo U3BECTHOMY KOMMYECTBY
BelLlecTBa, Macce uny 06bEMY OLHOMO U3
Y4acTBYHOLLMX B PeakLmn BELLECTB, TEM0BOro
3hheKTa peakUmm Ha OCHOBE 3aKOHOB COXpaHeHus
MacChl BELLECTB, NPEBPALLEHNA N COXPaHEHMS
3Hepruu;

- C(hopMMpOBaHHbI YMEHWNA cO60AaTh Npasuia
MONb30BaHUA XMMNYECKON NOCYL0MN 1 1abopaTopHbIM
060pyf0BaHMeEM, a TaKkxKe npasuia obpaLLeHns ¢
BeLLleCTBaMy B COOTBETCTBUM C MHCTPYKLMAMM M0
BbINO/THEHMIO 1ABOPATOPHBLIX XMUMUYECKMX OMbITOB;

- chopMMpPOBaHHbI YMEHWS NIaHMPOBATb 1
BbINO/THATb XMMUYECKUIA IKCMEPUMEHT (pas/fioXeHue
nepokcuaa BOLOPOAa B NPUCYTCTBUM KaTanms3aTopa,
onpefeneHve cpefpbl pacTBOPOB BELLECTB C MOMOLLbHO
YHUBEPCa/IbHOT0 MHAMKATOPA, BANSHWE Pa3/INYHbIX
(haKTOPOB Ha CKOPOCTb XMMMUYECKOIN peakuuu,
peakLumMn NOHHOro 06MeHa, KayeCTBEHHbIE peakLmmn Ha
CynbaTt-, KapboHar- 1 XI0pUA-aHUOHBI, Ha KaTUOH
aMMOHMS, peLLeHne 3KCNepYMeHTa/IbHbIX 3aZay Mo
TemaMm «MeTa//bl» U «HemeTabl») B COOTBETCTBUM
C MpasuiaMmn TEXHUKM 6e30MacHOCTX NPy obpaLLeHnm
C BeLLecTBamm M 1abopaTopHbIM 060pYyL0BaHUEM,
npeAcTaBNATb pe3y/ibTaTbl XUMUYECKOro
JKCrepumeHTa B (hopMe 3amnmcu ypaBHeHNIA
COOTBETCTBYHOLLMX peakuuidi 1 hopMyInMpoBaThb
BbIBO/Zbl Ha OCHOBE 3TUX Pe3y/bTaToB;

- C(hOPMUPOBAHHbI YMEHWS KPUTUYECKN
aHa/IM3MpoBaTb XMMUYECKYH UH(opMaLWIO,
noslyyaemyto 13 pasHbIX MCTOYHMKOB (CpeAcTBa
MaccoBO KOMMYHUKaLun, VIHTEPHET 1 Apyrux);

- CchopMMpOBaHHbI YMeHWs cob1togaTh npasuna
9KO/IOrMYEeCKH LienecoobpasHoro rnosesfeHus B ObITy 1
TPYLOBOW AeATENbHOCTM B LieNSIX COXPaHeHUs CBOEro
3[,0P0BbS 1 OKPY>KAHOLLE NPUPOAHON cpefpl,
0CO3HaBaTb OMacHOCTb BO3AENCTBNSA Ha XKMBble
OpraHv3Mbl onpeAenéHHbIX BELLECTB, MOHUMas CMbIC/
nokasarend MNAK, nosacHATbL Ha nprmMepax crocoobl
YMeHbLLUEHWS 1 NPefoTBpaLLeHns UX BPeAHOro
BO3LEVCTBMA Ha OpraHu3M YenoBeka; s
06y4aroLLMXCA ¢ OrpaHNYeHHbIMU BO3MOXXHOCTAMU
3[0pOBbSA: YMeHMNEe MPUMEHATb 3HaHNA 06 OCHOBHbIX
[OCTYMHbIX METOAaX NO3HaHUSA BELLECTB U
XUMUYECKUX ABNEHWIA;



1M 06bLEMY OAHOIO M3 YYaCTBYHOLLMX B
peakLMn BeLLEeCTB, TEMN0BOro apdekra
peakLMmn Ha OCHOBE 3aKOHOB COXPaHeHWs
MacChbl BELLECTB, NPeBPaLLEHNS N COXPaHEHNS
3Heprum;

- C(hOPMMPOBAHHOCTbL YMEHWIN cObN0AaTh
npaswna nosb30BaHNA XMMUYECKOW NOCYAO0W U
nabopartopHbIM 060pyA0BaHMEM, a TaKXe
npaswa obpalleHns C BellecTBaMn B
COOTBETCTBMUN C MHCTPYKLUAMM MO
BbINOSIHEHNIO NaboPATOPHbLIX XUMUYECKNX
OnbITOB;

- C(hOPMMPOBAHHOCTb YMEHWI
NNaHMPOBATb W BbINOMHATL XUMUYECKMI
3KCMEPUMEHT (pasnoxXeHne nepokcunaa
BOAOPOAA B NPUCYTCTBUM KaTanm3aTopa,
onpeseneHve cpefbl pacTBOPOB BELLECTB C
MOMOLLbI0 YHMBEPCA/TbHOIO MHAMKATOPA,
B/IMSIHNE Pa3/INYHbIX (DAKTOPOB Ha CKOPOCTb
XUMWYECKOW peakuunn, peakunm MOHHOIOo
06MeHa, Ka4yeCTBEHHbIE peakLmn Ha cynbgar-,
KapboHaT- 1 XN0opuA-aHUOHbI, Ha KaTUOH
aMMOHUS, peLLeHre IKCNEPUMEHTA/IbHbIX
3agady no Temam «MeTannbl» U «HemeTan/IbI»)
B COOTBETCTBUM C NpaBuIaMm TEXHUKM
6e3onacHOCTY Mpu 06paLLeHm C BeLlecTBamu
1 nabopatopHbIM 060pY0BaHMEM,
NpeacTaBNsATb pe3ynbTaTbl XUMUYECKOTO
3KCMNeprMeHTa B (hopMme 3anmncu ypaBHeHWi
COOTBETCTBYHOLLMX peakuuii 1 hopmympoBaThb
BbIBOZbI Ha OCHOBE 3TUX Pe3y/NbTaTOB;

- C(hOPMMPOBAHHOCTb YMEHWI
KPUTNYECKM aHaIM3MPOoBaTb XMMNYECKYHO
MH(OPMAaLMIO, NOSTyvaeMyto 13 pasHbIX
MCTOYHWNKOB (CpefcTBa MacCoBOM
KOMMYHUKauumn, VIHTepHeT 1 apyrux);

- C(hOPMMPOBAHHOCTbL YMEHWI1 cObNt0AaTh
rnpaBwuia 3KOM0rMYeCcKN LienecoobpasHoro
noBeAeHNs B ObITY 1 TPYLOBOWN AeATeNbHOCTU
B LLe/19X COXPaHeHWs CBOEro 340p0BbS U
OKPY>KatoLLeil NPUPOAHON cpefbl, 0CO3HaBaTb
0NacHOCTb BO3JENCTBMS Ha XMBble OPraHu3Mbl
onpesenéHHbIX BeLecTs, NMOHUMAas CMbICH
nokasatensa MNAK, noacHATL Ha NpumMepax
CMoco6bl YMeHbLLEHUSA 1 NPeAoTBpaLLeHns nx
BpeHOro BO3AENCTBMS Ha OpPraHnU3M YesloBeKa;
A1 06yYaroLmMXCsa C OrpaHNYeHHbIM
BO3MOXHOCTAMM 3[,0pOBbS: YMeHWe
NPUMEHSATH 3HAHUA 06 OCHOBHbIX JOCTYMHbIX
MeTO/axX NO3HaHWSA BELLECTB N XUMNYECKMX
AB/IEHWN;

OK 01. Bblbupatb crnocobbl peLueHns 3agay

- BNafieeT CUCTEMOI XUMMUYECKNX 3HAHWIA, KOTopast



NPOoEeCCUOHAbHOM AeATENLHOCTY
NPUMEHUTENBHO K Pa3NYHbIM KOHTEKCTaM
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BK/IHOYaEeT: OCHOBOMO/IAratoLLme NoHATUA
(XMMUYECKMIn 3NeMeHT, aToM, 3/1IEKTPOHHas 060/104Ka
aToma, S-, p-, d-3M1EeKTPOHHbIE OPOUTANIN aTOMOB, UOH,
MOJIeKy/1a, BA/IEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTD,
CTeneHb OKUC/IEHUS, XUMUYECKasi CBSA3b, MOJIb,
MOJISipHasA Macca, MONSPHBIA 06bEeM, YTIIepOAHbIN
CKeneT, PYyHKUMOHa/IbHaa rpynna, pagukan,
N30Mepust, N30Mepbl, FOMOJIONMYECKUIA psf,
roMOJIoru, Yrnesogopoabl, K1CIopoa- 1
a3oTcofepXKaliye coefMHeHNs, B1MONOrnYecKm
aKTVBHble BelecTsa (Yr1eBoAbl, Xupbl, 6enku),
MOHOMep, NonMMep, CTPYKTYPHOE 3BEHO,
BbICOKOMOJIEKYNISIPHbIE COEAMHEHNS,
KpUCTa/I/InyecKas peLueTka, TUMbl XUMUYECKNX
peakumin (OKUCNNTENIbHO-BOCCTAHOBUTESbHbIE, 3K30-U
3HA0TEPMMYECKME, peaKLMn MOHHOTO 06MEHa),
pacTBop, 3MEKTPO/IUTLI, HEINIEKTPOSIUTHI,
ANEKTPONUTUYECKas Anccoumaums, OKUCIUTENb,
BOCCTaHOBWTE b, CKOPOCTb XMMMUYECKOW peakLmu,
XMMWYECKOe PaBHOBECUE), TEOPUM U 3aKOHbI (Teopus
XUMWYECKOr0 CTPOEHNs opraHnyeckmx sewects A.M.
ByTnepoBa, Teopus 3NEKTPONUTNYECKOIA
auccoumauymn, nepuognuyeckmin 3akoH ..
MeHgeneeBa, 3aKOH COXPaHeHUs1 Macchl),
3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK XUMUW,
(haKTO/MOrMYecKme CBefeHMst 0 CBOMCTBAX, COCTaBe,
nosly4eHUn 1 6e30MacHOM MUCMOosb30BaHUN
BaXKHEMLLMX HEOPraHNYeCKMX U OpraHNYecKmx
BELLECTB B ObITY ¥ NPaKTUYECKON LeAaTelbHOCTM
UenoBeKa;

- YMeeT BblsIBATb XapaKTepHble MPU3HaKK U1
B3aVIMOCBSI3b M3YYeHHbIX MOHATUI, NPUMEHSTb
COOTBETCTBYHOLLME NOHATUA NPY ONUCAHUN CTPOEHUS
 CBOWCTB HEOPraHWYeCKMX N OpraHNYecKmX BeLLEeCTB
1 MX NPeBpaLLeHWiA; BbIABNATL B3aUMOCBA3b
XUMUYECKMX 3HAHWIA C NMOHATUAMU W
npeacTaBfeHUIMIN APYTUX eCTECTBEHHOHAYYHbIX
npeameTos;

- YMeeT MCMNosb30BaTb HaUMeHOBaHMS
XUMUYECKMX COEAUHEHNIA MEXAYHAPOAHOI0O COo3a
TeopeTUYeCKOW 1 NPUKIALAHON XUMUW U TPUBMASIbHbIE
Ha3BaHWs BaXXHEMLUNX BELLECTB (3TWMEH, aueTuseH,
rMUEPVH, (eHos, (hopMasibaerng, YKCycHas KucnoTa,
IMUMH, YrapHbIRA ras, Yrnekucrblil ras, aMmuak,
ralleHas U3BeCTb, HeralleHass U3BecTb, MUTbEBasA CoAa
N OpYrux), COCTaBsATb POPMY/Ibl HEOPraHUYECKNX W
OpraHV4ecKnx BeLLeCTB, YPaBHEHUS XUMNYECKNX
peakuuiA, 06bACHATL MX CMbIC/T; MOATBEPXKAATb
XapaKTepHble XMMUYECKMe CBONCTBA BELLECTB
COOTBETCTBYHOLLMMW 3KCMEPUMEHTAMUN U 3annCAIMM
YPaBHEHUI XUMUYECKUX PeaKLii;

- YMeeT yCTaHaB/MBaTb NPUHALIEXHOCTb



OK 02. /icnonb3oBaTtb COBPeEMEHHbIE CpeacTea
Mouncka, aHannsa v MHTepnpeTaumm
NH(OoPMALMN 1 NMHDOPMALMOHHbIE TEXHOIOMUK
[/151 BbINOIHEHWS 3aa4 NPogecCUOHa/IbHOM
LeATeNIbHOCTY;
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N3YyYEHHbIX HEOPraHNYeCKNX N OPraHNYecKmnx
BELLIECTB K ONpefefieHHbIM Kiaccam 1 rpynnam
COefIMHEHWIA, XapaKTepu3oBaTb UX COCTaB U
BaKHeMLLNEe CBONCTBA; ONpeAensTb BUAbI XMMUYECKUX
CBA3ei (KOBasleHTHas, MOHHas, MeTaiinyecKas,
BOAOPOAHAs), TUMbl KPUCTANIUYECKNX PELLIETOK
BELLIECTB; KaccMunumpoBaTb XMMNYECKME peakLuuu;

- C(hOpMMPOBaHbI NPeACTaB/IEHNS: O XUMUYECKOA
COCTaB/AOLLEN eCTeCTBEHHOHAYYHON KapTUHbI MUpa,
POIM XMUW B NO3HAHWW ABNEHWIA NPUPOAbI, B
(hOpMMPOBaHUV MbILLNEHUA U KYNbTYPbl IMYHOCTK, ee
(hYHKUMOHA/IbHOM rPamMOTHOCTH, HEOOXOAMMON [/15
peLLeHns NPaKTUYeCKMX 3a4ay 1 3KOMOrMYeCKm
060CHOBaHHOI0 OTHOLLIEHWS K CBOEMY 30POBbIO U
NPUPOAHON Cpese;

- YMeeT MPOBOANTL PacyeTbl Mo XMMUYECKM
(hopMynam 1 ypaBHEHUAM XUMUYECKUX peakLuii ¢
MCNOMb30BaHNEM (PU3NYECKNX BEIMYMH,
XapaKTepum3yoLWmxX BELLECTBa C KO/IMYeCTBEHHOM
CTOPOHbI: Macchl, 06beMa (HOpMaslbHbIE YCIOBUS)
rasoB, KO/IMYeCTBa BELLECTBA; MUCMO/b30BaTh
CUCTEMHbIE XUMUYECKUNE 3HAHUA /151 NMPUHATUS
PeLLEHNA B KOHKPETHBIX XXM3HEHHbIX CUTYauusX,
CBAA3aHHbIX C BELLEeCTBaMM U UX NPUMEHEHNEM

- YMeeT NNaHMpOoBaTb W BbIMOIHATL XUMUYECKUI
3KCMepuMeHT (NpeBpaLleHns opraHNYecKnx BeLLEeCTB
MpW HarpeBaHuK, NoslydeHne 3TUIEHa N U3YYeHUe ero
CBOWCTB, Ka4yeCTBEHHbIE peakuuy Ha abaeruapbl,
Kpaxmas, YKCYCHYI0 KUCNOTY; AeHaTypauus 6enkoB
MpV HarpeBaHWK, LBETHbIE peakuumn 6e/KoB;
NPOBOAWTL peakLMnm MOHHOIO 0bMeHa, OnpeaensTh
Cpedy BOAHbIX pacTBOPOB, KayeCTBEHHbIE peakLumn Ha
cynbghat-, KapboHaT- 1 XI0PUL-aHNOHBI, Ha KaTUOH
aMMOHWS; peLlaTh 3KCrnepuMeHTalbHble 3a4a4un rno
TeMam «MeTanbl» U «HemeTan/bl») B COOTBETCTBUM
C NpasunaMn TeEXHWKN 6e30MacHOCTM NpK 0bpaLLeHm
C BeLecTBamm 1 nabopaTopHbIM 060pYA0BaHMEM;
NpeacTaBNsATb Pe3ybTaTbl XMMUYECKOr0
3KCMeprMeHTa B (Popme 3anmncu ypaBHeHWiA
COOTBETCTBYHOLLMX peakuuii 1 hopmynmposatb
BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

- YMeeT aHa/IM3npoBaTh XMMUYECKYHO
MHOPMaLMIO, NoJTyHaeMyto M3 pasHbIX NCTOYHUKOB
(cpepcTB MaccoBoOW MHGopMaLmK, ceTb VIHTEPHET U
Apyrue);

- BNajeeT OCHOBHbIMW METOAaMM Hay4HOro
MO3HaHNS BELLECTB Y XUMUYECKMX SB/IEHNI
(HabnrofeHVe, N3MepeHvie, SKCNEPUMEHT,
MOZE/IMPOBaHMe);

- YMeeT MPOBOANTL PacyeTbl N0 XUMUYECKM
(hopmMynam 1 ypaBHEHUAM XUMUYECKUX PeaKLnii C
MCNOMb30BaHNEM (PU3NYECKMX BEINYMH,



OK 04. 3ththeKTNBHO B3aMMOAENCTBOBATb U
paboTaTh B KO/INEKTMBE U KOMaHAE;

OK 07. CopelicTBoBaTb COXpaHEHUIO
OKPY>KatoLLe cpefbl, PeCypcochepeXkeHuto,
NPUMEHSATb 3HAHWSI 06 M3MEHEHMW KNMMaTa,
MPUHLMMbI 6EPEX/MBOrO NPON3BOACTBA,
3(htheKTMBHO AeCTBOBATb B Upe3BblUaliHbIX
CUTYyaUusix;

MK 1.1. dopmmpoBaTb aIrOPUTMbI paspaboTKu
NPOrpaMMHbIX MOy el B COOTBETCTBUY C
TEXHUYECKUM 38 aHUEM,

MK 2.1. NMpoBoAnTL MOHUTOPUHT
NMOTeHLNaIbHO OMaCHbIX NMPOMbILLIEHHbIX U
NPUPOLHBLIX 0OLEKTOB;
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XapaKTepu3yoLwmx BeLLeCTBa C KOIMYeCTBEHHOM
CTOPOHbI: Macchl, 06bema (HopMasibHble YC0BUSA)
rasoB, KO/IMYECTBA BELLECTBa; UCMO/b30BaTh
CUCTEMHbIE XMMUYECKNE 3HAHWUSA NS MPUHATUA
PeLLEHNIA B KOHKPETHbIX YXU3HEHHBIX CUTYaUmMsX,
CBAA3aHHbIX C BELeCTBaMM U UX NPUMEHEHNEM

- YMeeT M1aHNPOoBaTb N BbIMOHATL XUMUYECKUIA
3KCMepUMEHT (MpeBpaLLeHNs OpraHUYecKnX BELLECTB
MpW HarpeBaHuK, NoayyYeHne sTUIEHa 1 N3yYeHne ero
CBOWCTB, Ka4eCTBEHHbIE peakuun Ha anbaeruapl,
Kpaxmarn, YKCYCHYH KUC/OTY; AeHaTypauns 6enkoB
NPV HarpeBaHWK, LBETHbIE peakumn 6enKoB;
NPOBOAWTL peakLMn MOHHOIO 0bMeHa, OnpeaensTh
cpedy BOAHbIX paCTBOPOB, KayeCTBEHHbIE peakLummn Ha
cynb(at-, KapboHaT- 1 XN0pUA-aHNOHbI, Ha KaTUOH
aMMOHWSA; peLuaTb IKCNepUMeHTasIbHble 3a4a4n Mo
TemMam «MeTansibl» U «HeMeTabl») B COOTBETCTBUN
C npaBuiaMmm TeEXHWUKM 6e30MacHOCTY Npu obpaLleHnn
C BelLlecTBamu 1 labopaTopHbIM 060pYA0BaHMEM;
NpPeAcTaBNATb pe3ybTaTbl XUMUYECKOT0
3KCMneprMeHTa B (hopme 3amnmcu ypaBHeHNIA
COOTBETCTBYHOLLMX peakuuii u popMynmpoBaThb
BbIBOAbI HA OCHOBE 3TWX Pe3y/ibTaToB

- C(hopMMpPOBaHbI NPeACTaB/IEHNS: O XMMUYECKOIA
COCTaB/IAOLLEN eCTeCTBEHHOHAYYHON KapTUHbI MUPa,
POMIM XMMWUW B NO3HAHWUW ABNEHWIA NPUPOAbI, B
(hOpMMPOBaHNM MbILLNEHUA U KYNbTYPbl IMYHOCTK, ee
(hYHKUMOHa/IbHOM FpamoOTHOCTK, He0BX0AMMON ANst
peLLeHnst NPaKTUYECKMX 3afa4 U 3KONOrMYecKu
060CHOBaHHOI0 OTHOLLEHNS K CBOEMY 3/0POBbIO U
NPUPOAHOI cpefe;

- YMeeT coboaaTh npasusia 3KOM0rMYecku
LIeNecoobpa3HOro noeefeHNs B ObITy 1 TPYA0BOW
[eATeNIbHOCTN B LieNIIX COXPaHeHUsi CBOEro 340p0BbS
1 OKPY>KatoLLeid NPUPOAHONW Cpefbl; YYUTbIBATb
ONacHOCTb BO3AENCTBUSA Ha XVBble OPraHu3Mbl
onpefeneHHbIX BELeCTB, NMOHMMas CMbIC/ MoKasaTens
npegensHOM AOMYyCTUMON KOHLEHTpaLUum

- ChopMMPOBaHbl YMEHUSI KPUTUYECKU
aHa/IM3MpoBaTb XMMNYECKYI0 UH(OPMALMIO,
MoslyYaemyto 13 pasHbIX UCTOUYHMKOB (CpeacTsa
MaccoBOW MHhopmauun, VIHTEPHET 1 Jpyrix).

- c(hopmMMpOBaHbl YMEHWS MPOBOAUTL BbIYMCIEHNS
N0 XMMUYECKUM YpaBHEHWAM (Maccbl, 06bEMa,
KOMIMYeCTBa UCXOAHOIO BELLLECTBA UM NPOAYKTa
peakLmMn no 13BeCTHbIM Macce, 06bEMY, KONMYECTBY
OAHOI0 M3 UCXOAHbIX BELLECTB WK MPOLYKTOB
peakumn).

- chopMUpoBaHbl YMEHMSI COCTaB/IATb YpPaBHEHUA
peakuuiA pasfiyHbIX TUMOB, MOJHbIE Y COKPALLEHHbIE
YpaBHEHUS peakumii MIOHHOro 06MeHa, y4nTbIBast
YCNOBUSA, NPU KOTOPbIX 3TU peakuun nayT A0 KOHUA.



MK 2.2. OcyLecTBATb OnepaTuBHOE
nnaH1poBaHve MeponpuaTAi No NUKBUAALUN
MOC/NeLCTBUM Ype3BblYaliHbIX CUTYALLWIA;
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- C(hopmMmMpOBaHbl YMEHWNSA NMPOBOANTL peakLuu,
NoATBEPXJAtOLLIMe KAa4eCTBEHHDI COCTaB PasNyHbIX
HeopraHn4yecknx BeLLecTB, Pacrno3HaBaTb OMbITHbIM
MyTEM WOHOB, NMPUCYTCTBYHOLLME B BOLHbIX pacTBoOpax
HeopraHN4yecknx BeLLECTB

- YMeeT M1aHNPOoBaTh N BbIMONHATL XUMUYECKNIA
3KCnepuMeHT (MpeBpaLLeHns OpraHUYecKmnX BeLLecTs
MpW HarpesaHWK, NoyyYeHne aTUNEHA N U3YYeHNe ero
CBOWCTB, KayeCTBEHHbIE peakLmn Ha a/baerngsl,
Kpaxmarn, YKCYCHYH KUC/OTY; AeHaTypauus 6ekos
MpW HarpeBaHWK, LBeTHbIe peakummn 6enKos;
MPOBOAUTbL PeakLy MOHHOro 06MeHa, onpeaensTb
Cpefy BOZHbIX pacTBOPOB, KaYECTBEHHbIE peakLmmn Ha
cynbgat-, KapboHaT- 1 XI0PUL-aHNOHbI, Ha KaTUOH
aMMOHWS; peLlaTb 3KCrnepuMeHTabHbIe 3aga4u Mo
TemaM «MeTa/bI» U «HemeTa//bl») B COOTBETCTBUM
C NpaBniamMm TeXHUKM 6e30nacHOCTU Npu obpaLLeHnn
C BeLLecTBamm 1 nabopaTopHbIM 060pyL0BaHUEM;'
npeAcTaBNATb pe3y/bTaTbl XMMUYECKOr0
JKCMnepuMeHTa B (hopme 3anmncu ypaBHeHNIA
COOTBETCTBYHOLLMX peakuuii n popmynnposaTb
BbIBO/bl HA OCHOBE 3TWX Pe3y/bTaTos;

- C(hopMMpOBaHbl YMEHNSA BNafeTb CUCTEMON
3HaHW 06 OCHOBHbIX METOAAX HAYUYHOrO NMO3HaHMS,
MCNOMb3YEMbIX B XUMUW MPU U3YYEHUW BELLECTB U
XUMUYECKUX ABNEHNIA (HabnogeHne, n3MepeHue,
3KCMepyMeHT, MOAENMPOBaHNE), UCMO/Nb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHUA AN NPUHATUSA
PeLLEHNA B KOHKPETHBIX XXMU3HEHHbIX CUTYyauusX,
CBA3aHHbIX C BELECTBAMM U UX MPUMEHEHMEM;
(npeBpaLLeHnst OpraHNYecKMX BELLECTB Mpu
HarpesaHuu, NoslyyYeHve aTUIeHa 1 U3yyeHune ero
CBOWCTB, Ka4eCTBEHHbIE peakLyn OpraHNYecKmnx
BELLECTB, fileHaTypauus 6e/IKoB Npu HarpesaHmu,
LIBETHbIE peakummn 6enKoB) B COOTBETCTBUN C
npasuiamm TeEXHUKM 6e30MnacHOCTY Mpu obpaLleHnn ¢
BeLLecTBaMy 1 1abopaTopHbIM 060pYyA0BaHNEM,
NPeLCTaBNATb pe3y/bTaTbl XUMUYECKOT O
3KCMNepMeHTa B (popme 3amnmncu ypaBHeHUi
COOTBETCTBYHOLLMX peakuuii 1 (hopMynnpoBatb
BbIBO/bl HA OCHOBE 3TWX Pe3y/bTaToB.

- BNnafeeT OCHOBHbIMM METOaM1 Hay4HOro
MO3HAHWA BELLECTB U XMMUYECKUX ABNEHNUI
(HabnogeHne, N3MepeHKe, IKCNEPUMEHT,
MOZE/IMPOBaHNE);

- YMeeT NPOBOAWTL PacyeTbl M0 XUMUYECKUM
(hopMynam 1 ypaBHEHUAM XUMUYECKUX PeakLuii ¢
MCNOMb30BaHNEM (PU3NYECKUX BESNUMH,
XapaKTepu3yHoLLMX BeLLecTBa C KOSIMYeCTBEHHOM
CTOPOHbI: Macchl, 06bema (HoOpMasibHble YC0BUS)
rasoB, KO/MYeCTBa BELLECTBA; UCMO/b30BaTb
CUCTEMHbIE XMMUYECKME 3HAHWSA NS MPUHATUA
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peUJeHVI|7I B KOHKPETHbIX XXU3HEHHbLIX CUTYalUsX,
CBA3aHHbIX C BeLWEeCTBaMn 1 X NpUMeHEHNEM
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5. ®OHJ OLUEHOYHbIX CPEACTB

®OC TeKyLIEro KOHTPO/S NpefHasHaueH Ans KOHTPONS U OLEHKM 06pa30BaTe/lbHbIX [OCTUKEHWI

06YyYatoLLMXCS, OCBaMBaIOLMNX YUEOHYIO AUCLUUNIMHY KOHTPO/ISA N OLEHKM 06pa30BaTe/lbHbIX AOCTMXKEHNI
06yyatoLMXCcs, 0CBaMBatOLWMX YHebHyo amcumnandy OYT1.09 Xumus,

®OC paspaboTaH B cCOOTBETCTBUM TpeboBaHMsMu OIMOI CIMO no cneymansHocTn 20.02.02 3awmTa

B Upe3BblYaiHbIX CUTYaLMsX, paboyeil NporpamMmmMbl y4e6HOW ANCUMNINHBI.

M MpakTn4yecKad pa60Tb|.

No

YuebHasa gucuunIMHa ocBamnBaeTCcs B TeueHne 11 2 cemecTpoB B 06beMe 81 vaca.
®OC BK/KOYAET KOHTPO/IbHbIE MaTepuasibl 418 NPOBeAeHNA TEKYLLEro KOHTPONSA B (POpMeE: TecToBast

MacnopT OLEHOYHbIX CPeACTB

HavnmeHoBaHUe
pasgena, TeMbl Twun
yuyebHOM KOHTpONA

AUCLUNNUHDb

®opMbl

KoHTpoONnAa*

CpepcTBa KOHTpPONs

Pasgen 1. OCHOBbI CTPOEHMA BeLLiecTBa

Tekywyin  ViHavBuay anb
Tema 1.1. HbIli OMpPOC.
CTpoeHve aTomoB lMpakTnyeckoe
XUMUYECKMX 3aHATME.
3/1EMEHTOB U TecT.
npupoga
XVIMUYeECKOW
CBA3N
Tema 1.2. Tekywmii  NHavBuayanb
MeprognyecKuin HbIIA Onpoc.
3aKOH 1 Tabnmua TecT.

0.V, MeHzeneesa

VHavBuayanbHbIA 0Npoc CTYAEHTOB MO
Teme.

MpakTnyeckoe 3aHATME Ne 1 «PeLleHne
3alaHniA Ha 1CNONb30BaHKE XUMUYECKOM
CUMBO/IMKM W Ha3BaHWUIA COeAMHEHWIA MO
HOMEHKNaType MeXayHapoAHoro corosa
TEOPETMYECKON N NPUKNAAHON XUMU»
TecT «CTpOeHMe aTOMOB XUMUYECKNX
3/1IEMEHTOB U NPUPOAA XMMUYECKON CBA3MN».

NHAnBMAYanbHbI ONPOC CTYEHTOB MO
TEMe.

Pasgen 2. XuMnyeckue peakumm

Tema 2.1. Tekywuii  NHanBmayanb
Tvnsl HbllA OMnpoC.
XUMUYECKNX TecT.
peaxuuii

Tema 2.2. Tekywuii  ViHavemayanb
AnekTponnTuYec HbIiA onpoc.
Kas guccoumauns TecT.

1 NOHHbIN 06MEH

NHAMBUAYanbHbIA 0Npoc CTYAEHTOB MO
TeMe.
TecT «XMMUYECKIe peakLmn»

NHAnBUAYanbHbIiA ONpoc CTYAEHTOB MO
TeMe.
TecT «Peakumy B pacTBOPax 3/1EKTPOIMTOB»

Pasgen 3. CTpoeHue 1 CBOMCTBA HEOPraHNYEeCKNX BELLIECTB

Tema 3.1. Tekywunin  NHavemAayanb
Knaccugukauums, HbIlA onpoc.
HOMeHKnaTypa u NpakTnyeckoe
CTpOeHue 3aHATMe.
HeopraHN4ecKnx TecT.

BeLLecTB

VHavBuayanbHbIA 0npoc CTYLEeHTOB Mo
Teme.

MpakTnyeckoe 3aHATME Ne 2. BbinonHeHne
3afaHnin ¢ NPoeccnoHabHOM
HarnpaeNeHHOCTbIO. «[oMCK MH(opmauun no
Ha3BaHVAM, MAEHTU(MKATOPaM,
CTPYKTYPHbIM (OpMy/iam»

TecT «Knaccuukaums n ctpoeHue
BELLECTB».
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Tema 3.2.
dun3nkKo-
X1MUYecKme
CBOWCTBa
HeopraHM4ecKnx
BELLECTB

Tema 3.3.
NaeHTndumkaumsa
HeopraHnyeckmx
BELLECTB
KoHTpoibHas
paboTa

TekyLui

Tekywii

[Mpomexy
TOYHas
aTTecTaum
a
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VHauBuay anb
HbIlA OMpoc.
TecT.

JTabopatopHas
pabora.

TecToBOE
3aflaHve

VHavBuayanbHbIA 0npoc CTYAEHTOB Mo
Teme.

TecT «PUNKO-XMMNYECKINE CBOICTBA
HeopraHM4ecKnx BeLLEeCcTB»

JlabopaTopHasi pa6oTa Ne 1
«aeHTUdMKaums HeopraHN4ecknx
BELLIECTB.

Pasgen 3. CTpoOeHNe 1 CBOWCTBA OpraHNYecKMX BELLECTB

Tema 4.1.
Knaccugmkauus,
CTPOEHNE ©
HOMeHKnaTypa
OpraHn4yecKmnx
BELLECTB

Tema 4.2.
CBolicTBa
OpraHn4yecKmnx
COeAVHEHNI

TekyLwuii

TeKkyLyuia

Tema 4.3.
NpeHTugpnkaums
OpraHn4ecKmnx
BELLECTB, UX
3HaYeHve K
NpYMeHeHNe B
ObITOBOM U
NPOU3BOACTBEHHO
i fesATeNbHOCTU
yesioBeka

Tekywuii

VHamBuayanb
HbliA ornpoc.
TecT.

VHamBuayanb
HbIiA Onpoc.
JNabopaTopHas
paboTta

WHansuay anb
HblIiA OMpoc.
MpakTnyeckoe
3aHATMe.

Tect

VHavBuayabHbIA 0npoc CTYAEHTOB MO
Teme.

TecT «XMUYECKOe CTPOEHME Kak MopaaoK
CoeflMHeHNA aTOMOB B MOJIEKY/1Ie COrflacHO
NX BaJIEHTHOCTU»

VHavBuayanbHbIA 0npoc CTYLEHTOB Mo
Teme.

JNabopaTopHas pa6oTta Ne 2 «OnpeaeneHue
yrnepoja, BOAopoAa 1 xnopa B
OpraHMyecKnx COeanHEHNAX»
JNabopaTopHas pabota Ne 3 «XnmMmyeckue
CBOICTBA KMCNOPOLOCOAEPXKALLUX
OpPraHN4ecKnX COefMHEHWNIA»

TecT. Yrnesofoposbl

MpakTnyeckoe 3aHATME No3
“NaeHTUPMKaLNA OpraHNYecKmnx
COeAMHEHWNIA OTAENbHbIX KNaccoB”

TecT. Kucnopogcogepxatiue opraHmyeckme
COefiMHeHns

Pasgen 5. KnHetnyeckne n tepmognHaMmnyeckme 3aKOHOMEPHOCTWN NPOTEKAHUA XUMUYECKNX

12

Tema 5.1.
CKopocTb
XNMUNYECKNX
peakuuid.
Xumunyeckoe
paBHOBeCVe

TekyLwui

Tema 6.1.
[MoHATHNE O

TeKyLumi

peakuuii
VHavsnay anb
HbIA onpoc
NabopaTopHast
paboTta

VHavBuayanbHbIA 0Npoc CTYAEHTOB Mo
Teme.

NabopaTopHast paboTa Ne4 «OCHOBHbIE
3aKOHOMEPHOCTU TEYEHNA XUMUYECKNX
peakLuii»

Pasgen 6. PacTBopbl

VHavenayans
HbIli OMpoc

NHaBuayanbHbIAi ONpoc CTYAEHTOB MO
Teme.
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pacTBopax
14  Tema 6.2. Texkywpn  UHgmeuayans  VIHAMBMAYaNbHbIA ONPOC CTYAEHTOB MO

WccnegosaHve Hbli1 onpoc Teme.

CBOWCTB INabopaTopHas  JlabopaTtopHas paboTta Ne5 «[puroToBneHne

pacTBopoB paboTta pacTBOPOB».

Pazgen 7. Xvumus B 6bITY M NPOM3BOACTBEHHOM AEATENIbHOCTU Ye/I0BEKA
15 Xummna BObity 1 Tekywmid  VHguemayans  MpakTuyeckoe 3aHsTue Nod «lMovck v

NMPOV3BOACTBEHHO HbIA onpoc. aHasIn3 KencoB 0 NPUMEHEHUN XUMNYECKNX
i fesATeNbHOCTU MpaKTMYeckoe  BELLECTB M TEXHOMOMNIA C y4eTOM ByayLilein
yenoBeKa 3aHATHE. NPOMEeCCUOHAILHOW AESTENbHOCTI
Tect
16  3adet Mpomexy  TecTtoBOe

TOYHas 3afiaHve

arrecrauu

A

JlabopaTtopHas pa6oTta Ne 1
MaeHTUnKauma HeopraHMJecKnX BELLECTB.

Llenb pa6oThbi: C MOMOLLbHO XapaKTePHbIX PeakLUyii pacno3HaTh NpPeaioXKeHHble

HeopraHMYecKue BeLLeCTBa, ONpeienTb KaueCTBEHHbI COCTaB MOYBbI.

O6opyf0BaHye: LUTATVB C NPOGMPKaMK, CMIMPTOBKA, CMINYKW, AepXaTeNb A1 NPO6bUPOK.
PeaKTVBbI: PacTBOPbI: X/I0pMa aMMOHWS, CynbdaTa HaTpUs, rMAPoOKCUaa HaTpus, xnopuaa 6apus,
CONMSHOW KWC/OThI, CUHSAS NaKMycoBasi 6ymara, LHK, HATpaT cepepa.

Xopn paboTbl:
L MpUroToBUTL TABULY ANS 3aNMUCK BbINOHEHUA PaboTbl MO (opme:
Yto genann HabntogeHuns YpaBHeHus BbiBog
peakuuii

2. BbINONHAUTL ONbITLI
3.3anonHnTb Tabuuy.
4. CpenaTb 06LLMIA BbIBOA,

MpaBrna TeXHNKN 6e30MacHOCTU
i Pa6oTaTh C KICOTaMU 1 LLEMOYaMM OCTOPOXKHO. KOHLEHTPMPOBaHHbIE KUC/OTbI aKKYPaTHO
BHOCMTb B MPOGUPKY Had NOTKOM. Ecnn KucnoTa nonana Ha Koxy Wan oaexay, 6bICTPO CMbITb 60/bLLIM
KO/IMYECTBOM BOfbI.

2. Huuero He npoboBaTtb Ha BKYC.

3. B npobupKy HanmBaTb He 601ee 1 M/ BELLECTB.

4 HioxaTb NeTyune BeLecTBa OCTOPOXHO, Harnpas/ss BO3AyX PYKOM OT MPOGUPKM K cebe.

5. He 3akpbiBaTb NPOOMPKY MasibLEeM Npu B36aNTbiIBaHUN B HEN XMAKOCTWU. B36anTbiBaTh
COAEPXKUMOE crieflyeT AepXKa NPo6MpKy 3a BEPXHIOK YacTb U Cerka nokavmeas.

6. He HaKNoHATLCA Haa NPOBMPKON, TaK Kak 6pbI3r MOryT NonacTb B r/iasa.

7. MpOo6GUPKY C HarpeBaeMoi YXMAKOCTbIO [epyKaTb OTBEPCTMEM B CTOPOHY OT Ce6s U OT TOBapULLEN,
TaK Kak XXMAKOCTb MHOTa MOXET BbIMNIeCHYTbCA U3 MPOBGUPKK.

8. Mpwn HarpeBaHUM NPOOUPKM He KacaTbCst (PUTUNSA CNIMPTOBKM, TaK Kak QPUTUIb XONOAHBIA 1

NPO6MPKa MOXET JIOMHYTb.
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0. "opALLYIO CNUPTOBKY Hesb3s MEPEHOCUTL CO CTO/A Ha CTO.
10. 3axuratb CNUPTOBKY TO/IbKO CMYKaMMU.

11. ["acnTb CNNPTOBKY TOJ/ILKO KOMMa4KOM.

12, Mocne paboTbl NPMBECTU B NOPSAOK CBOE paboyee MeCTO.

OnbIT. KayecTBeHHbIE peakL N Ha HeopraHM4yecKme BeLlecTBa.
3afaHue: B TpeX NPOHYMepoBaHHbIX Npobupkax (1, 2, 3) AaHbl BeLLeCTBa:

xnoemna AMMOHWA
CONAHAA KNCNIOTA
CYJIb®AT HATPUA

C NOMOLLbH0 XapaKTepHbIX peakLuii pacnosHaThb, B KAKOW 13 NPOBUPOK HAXoAAaTCs JaHHble
BELLIECTBA.

[ns BbINOIHEHNA AaHHOIO ONbITa COAEPXXMMOE KaXKAO0W NPOHYMepOBaHHON NPOGUPKN pasfeMTb Ha TpU
npoosbl.

1 ina onpegeneHuns xnopuaa aMMoHUs - B NPOGUPKY C XI0PUAOM aMMOHUSA NMPUIUTL PacTBOP
rMAPOKCUAA HaTPUS, HAarpeTb B NIaMeHu CNPTOBKM.

? Yto HabnogaeTe?

Hanwncatb ypaBHeHWe peakLymmn B MONEKYISPHOM, NMOJTHOW MOHHOM, COKPaLLEHHOW MOHHOW (hopmMax.

2. ins onpefeneHns CONSHOM KMCNOTbI - B MPOBUPKY C CONAHON KUCOTON NPUINTL PacTBOP HUTpaTa
cepebpa.

? Uto Habntopaete?

Hanucatb ypaBHeHWe peakummn B MOSIEKYNSPHOW, NOSTHOM NOHHOW, COKPaLLLEHHON MOHHOWN (opmax.

3. [ins onpeaeneHns cynbaTta HaTpus - B NPOBUPKY C CyNb(aToM HaTpus NPUANTb PacTBOP Xnopuaa
Gapus.

? Yto Habntopaete?
4. Hanucatb ypaBHeHVE peakuyy B MONEKYSAPHO, NONHOM MOHHOW, COKPaLLEHHON NOHHOM (opmax.

KpuTepnn oueHnBaHUA
«3ayTeHO»
5 (oTIMYHO) - paboTa BbINOMHEHA NPaBU/bHO, 663 HEI0HETOB.
4 (xopoLuo) - paboTa BbIMO/IHEHA B LIENIOM NPaBW/bHO, XOA, BbINOMHEHUS NPaBW/IbHbIA, MOMYYEHHbIE
pesynbTaTbl HEBEPHbIE.
3 (ynoBneTBOPUTENbHO) - paboTa BbIMO/HEHA B OCHOBHOM MpPaBW/bHbINA, 3aaHne BbIMO/THEHO
YaCTUYHO.

«He 3a4yTeHO»
2 (Hey[0BNETBOPUTE/ILHO) - 3afaHNe He BbIMOSTHEHO.

NabopaTopHasi paboTa Ne2
KauecTBeHHOe onpeseneHve yrneposa, BoLopoAa 1 X/iopa B OpraHNYecKuX CoeguHeHUsAX.

Llenb paboTbl: Hay4MTbCs OMpPeaensaTb Yriepos, BOAOPOL, X/10p B OPraHNYeCKUX COeanHEHUSX
Pa3BuBaloLLas Lenb:

-pa3BuTUE NOTNYECKOr0 MbILLUIEHNA CTYAEHTOB:

- COBEpPLLEHCTBOBaHWE YMEHWIA NMPOBEAEHUA NCCeL0BaHNM

BocnuTatensHasa uUenb: BOCNUTLIBaTbL akKKypaTHOCTb, AUCLUNIMHNPOBAHHOCTL
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KpaTkoe 13n10XeHVe TEOPETUYECKOro MaTepuana.
KauecTBeHHbIN aHa/In3 OpraHMYeckoro BeLecTBa CBOAMTCS K OMpPeAeneHnio CofepXXaHns B HEM TeX Un
MHBIX XMMUYECKMX 3/1eMeHTOB. oc/e paspyLleHns MOEKY/bl ee aTOMbl 06pa3yoT XapakTepHble
MUHepa/ibHble COeIMHEHMS, OTKPbIBaeMble 0ObIYHBIMM KayeCTBEHHbIMU peakumsmu. O Hanmyumm
yrnepoga MoXHO CyuTb Mo 00Yr/IMBaHWNIO OpraHNYeCKNX BELLECTB, NpY HarpesaHuW. Bonee o6LyM
metogom onpegeneHuns yrnepoga (C) n sogopoga (H) sBnseTcs OKMCneHne opraHMyecKoro BeLlecTsa
okcuaom meam (1) (CnO) npu oxkuraHun. B pesynbTate peakumu yriepos OKUCISeTCA 40 YINIEKACIOro
rasa (COr). Yrnekucnblii ra3 MOXHO 06HapyuTb 13BecTkoBol Bogoi (Ca(OH)r) nnm 6apntoBoii BoLoM
(Ba(OH)2) no nomyTHeHu0. Bogopog obpasyeT Bogy (HrO), kotopas ¢ 6e3BoaHbIM cynbdaTom meam (11)
naet Kpuctannoruapat (CuS04 5HrO) rony6oro upeta:
CnH2n2+(3n+I)CuO ->» nCOr + (n+1) HD+ (3n+1)Cu
C02+ Ca(OH)2= CaC03+ H2D
5H2 + CuS04= CuS04 5H2
KauecTBeHHOe onpefenieHne rasioreHoB (B 4aHHOM Cllydae Xnopa) Npou3BOAAT Mo BelnbluTenHy.
Mpoba belnbLuTeliHa: Mpoba 3ako4vaeTcst BO BHECEHNM 06pasLa, HaXoA4ALLerocs Ha npeaapuTesisHo
NPOKa/IeHHON MefHOI NPOBO/IOKE, B N/1aMs ra3oBoil FrOpesikv u/unu cnupToBKU. B ciyyae okpalumBaHus
nnameHun B 3eN1€HbIN LBeT Npoba NnosoXKnTeNibHa, B 3aBUCMMOCTU OT COZlepXKaHWs rasioreHoB B npob6e
OKpacka noc/ne BHeCeHUs Npobbl B NiamMs NPOSB/SETCS HA MTHOBEHUE WM BUAMMA B TedeHune 1-2
CeKyHS,
MosiBNeHve 3e/1eHOM OKpacku 06ycnoB/eHo B3avMogencTameM okernaa meam (1) ¢ ranoreHcogepXxawiymm
OpraHNYecKMN COeIMHEHUAMM 1 NMPOAYKTaMN UX OKUCIEHMS, KOTOPOe MPUBOAMT K 00pa3oBaHuto
neTyunx ranoreHngos meam (1), okpalumsarowmx nnams:
CuO +RHal + 02-> CuHab + C02+ H2O
CnO +RC1+ 02 —=CuCb + C02+ HrO roe: Hal - ranoreH, R - yrneBofopoaHbIii pagukan
Xnopuabl 1 6pomMUabl MeAy OKPaLLMBAKOT NiaMs B CUHe-3e/1eHbI LBET, NOANI Mean — B 3e/1eHblIl LBET.
[NpakTnyeckas yacTb
OnblIT Mbl KayecTBeHHOe onpefeneHne yrnepoga, Bogoposa
O6opynoBaHus peakTuBbI: NapaduH, okeng meam (1), cynbat megum (11), n3BecTkoBas Boja,
NabopaTopHbINA LWTaTKB, NPOBMPKK, NPobKa C ra300TBOLHON TPYOKOM, CNUPTOBKA, CMINYKW, BaTa.
OnbIT Ne 1 O6Hapy>keHue yrnepoga 1 sogopoga okucneHmem okcmgom meau (1)

Mopsinok BbIMOMHEHNA Pa6OThI.

Co6umpaeM Npu6op B COOTBETCTBUM C PUCYHKOM

Mopspok BbIMOSIHEHNSA Pab0Thl.
Cmecb 1— 2 r okenga megm (1) n 0,2 1 napadrHa XopoLlo nepemMeLLaeM 1 rnomeLlaemM Ha AHO
npobupkun. Ceepxy HacbinaeMm eLle HeMHoro okcuga Meay (11). B BepxHIOO YacTb NpobupKn BBEAEM B
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BUE NPOOKM HEOO/bLLION KYCOYEK BaTbl M NOMELL@EM Ha Hee TOHKWIA CNnoi 6enoro nopoLLKa 6e3s804HOM0
cynbtpata meau (I1). 3akpbiBaem NPo6UpPKY NPOBKOIA € ra3o0TBOAHON TPYOKOW. Mpn 3TOM KOHeL, Tpy6Ku
[O/MHKEH NOYTU YNMPaTbCca B KOMOYEK BaTbl ¢ cynbaTom meam (11). HXKHWIA KOHeL, ra3o0TBOAHOM
TPY6KM JOMKEH ObITb NOrPyXXeH B NPOGUPKY C CBEXENPUroTOB/IEHHLIM PACTBOPOM M3BECTKOBOM BOABI
(Ca(OH)r) Harpesaem npobupKy B Te4eHUM 2-3 MUH. Ecnm npobka NN0THO 3aKpbIBaeT NPOGUPKY, TO
yepe3 HECKO/IbKO CEKYH[, U3 ra300TBOAHOM TPYOKM HAYHYT BbIXOAUTb My3bIpbKK rasa. Kak T0/16K0
13BECTKOBas BOfa MOMYTHEET, MPOOUPKY C Hell crefdyeT yaanuTb W NPOA0/IKaTh HarpeBaHue, noka
napbl BOAbl He JOCTUIHYT 6en10ro nopowka cynbgara Megu(H) v He BbI3OBYT ero nocuHeHus. Mocne
N3MeHeHWs oKpacku cynbata meam (1) cnefyet npekpaTuTb HarpeBaHue.
HannwmnTeypaBHeHNSs U 0TBETbTE Ha BONPOChI:
1. HanuwnTeypaBHeHMe peakLMn ropeHns, cymTas ycnosHo opmyny napaduHa CieH34.

Cl6H34+ Or —>
2. Moyemy NoMyTHeN pacTBOP U3BECTKOBOW BOAbI?

COr + Ca(OH)2 =
3. Mouemy 6enbIi nopowlok cynbaTa mean (1) cTan ronybbiM? HanuwmnTe ypaBHeHMe peakuum,
yunTbiBas, 4To 6e3BogHoMy cynbdaTy Mmeam (1) npucoegnHseTCs 5Monekyn Bofbl.

CuSO4+ 5110 =
4. Y710 Npom3oLLso ¢ YépHbIM nopoLukom okcuaa meam (I1).

4CuO = 2CmO + 02
OnbIT Ne2, KayecTBeHHOe OrnpefesieHre Xiopa B MOMeKynax rasloreHonpon3BoHbIX YrieBo40pOL0B
[ns npoBefeHNs onbiTa TPpebyeTcs MeAHas NPOBO/OKA ANMHOW 0KoMo 30 CM, CBEPHYTas Ha KOHLE B
cnvpasb.
Mopsigok BbINOMHEHNSA PaboThbl.

MpokanvBaem cnupaib MeLHON NPOBOJIOKM [0 UCYE3HOBEHWS MOCTOPOHHEN OKPacKM NaaMeHu.
OCTbIBLUYHO NET/0, NOKPbIBLLYIOCA YepHbIM HaneToM okcuaa meau (I1), onyckaem B NpPobupKy ¢
X/IOPOHOPMOM, 3aTEM CMOYEHHYIO BELLLECTBOM MNET/IH0 BHOBbL BHOCUM B M/1aMs FOPEsKu.

UTo HabnogaeTe? CaenaiiTe BbIBOAbI.
KpuTtepuun oueHMBaHUA

«3a4TeHO»
5 (0TNMYHO) - paboTa BbINO/IHEHA NPaBU/bHO, 6e3 He04ETOB.
4 (xopoLwuo) - paboTa BbINOMHEHA B LIESIOM MPaBU/bHO, XOf BbIMOMHEHWS MPaBU/bHBINA, MONYyYEHHbIe

pe3ynbTaTbl HEBEPHBIE.
3 (YyHoBNeTBOPUTENLHO) - PaboTa BbINO/HEHA B OCHOBHOM MPaBU/bHbINA, 3aaHne BbINO/HEHO

4aCTN4YHO.

«He 3ayTeHoO»
2 (HeyaoBNeTBOPUTENIbHO) - 3afaHNe He BbIMOHEHO.

JlabopaTtopHas pa6ota Ne 3
M13yyeHme CBOMCTB KMCIOPOLOCOAEPXKALLMX OPraHNYeCKMX COeAMHEHNIA.

OnbIT 1. CpaBHEeHMe CBOCTB OPraHNYeCKoi 1 HeOpraHUYecKoli KIC/OT.

PeakTWVBbl 1 060py0BaHME: PaCTBOPbI COMSHOM M YKCYCHOW KWUC/IOT, 1B NMOIOCKM YHUBEPCA/IbHOM
WNHAVKATOPHOIN BymMaru, UBeTHast LWKana, NpobupKu.

Xopn paboTbl
A). B gBe npobupky MomMecTuTe MO MOMOCKe WHAMKATOpHOW Oymarn. B ofHy npobupky [obasbTe
HECKO/IbKO Karenb pacTBOpa COJIIHOW KWC/OTbI, B APYTYH - CTO/IbKO Xe pacTBOpa YKCYCHOW KUC/OTbI.
CpaBHuWTE M3MEHMBLUMIACA LBET ByMaru C LBETHOIN LUKasIon, onpeaennTe 3HaveHve pH.
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C,ﬂ,@ﬂ&VlTG BblBOJ O TOM, KaKasd U3 KUC/NO0T CW.MbHEE, HaNnMwWmTe ypaBHeEHNA guccoumnaumin:

HC1 =
CH3COOH =

B). B ogHy npobupky Haneinte 0,5 MA YKCYCHOM KWCNOTbI, B Apyryto - 0,5 Mn ConsiHOM KucnoTol. B
KaKAyHo 13 NPo6MpoK f06aBbTe MO O4HON rpaHyse LMHKa

B kakoMm cnydyae peakumsi NpoTekaeT UHTeHCMBHee? Kakoi ras BblgenseTcs u3 pacTsopa?
3anuwmnTe ypaBHeHNS COOTBETCTBYHOLLNX PeaKkuWiA:

HCl+Zn =
CH3COOH + Zn =

OnbIT 2. BS&I/IMO,CI'GI\/JICTBMG chyCHOI\/’I KNCNOTbI C OCHOBAHUAMM U CONSAMU CnabbIx HeopraHN4yeCcKnx
KWC/I10T.

PeakTuBbl 060pyf0BaHMe: NPOBUPKK, PacTBOPbI MMAPOKCKAR HATPUSA, YKCYCHOW K1CMOTbI, KapboHaTta
HaTpus, eHondTanemHa.

Xop paboTbl.

A). Hanelite B npobupky 0,5 M pacTBopa rMapoKcMaa HaTpuUs U HECKO/bKO Kanenb (PeHongranenHa.
3aTem Mo Kannsam Jo6aBbTe PacTBOP YKCYCHOM KUCNOTbI.

UTo HabnopaeTca? Yem BbI3BAHO MCYE3HOBEHME OKPACKM pacTBopa? 3anuuinTe ypaBHeHue
COOTBETCTBYIOLLEN peakLuu:

NaOH + CH3COOH =

B). B npobupky Haneinte 0,5 mn pacTBopa kapboHaTa HaTpus 1 Jo6aBbTe Mo KarisgM YKCYCHYHO KUCOTY.
Kakoli ra3 BblgensieTcs 13 pacTeopa? 3anuimTeypaBHEHNE COOTBETCTBYOLEN peakuuin:

Na2C03 + CH3COOH =

OnbIT 3. OKMCNEHNE YKCYCHOIO asibfiernaa oKcnaom cepebpa (peakums cepedbpsHoOro sepkana).
PeakTuBbl 1 060pygoBaHme: 10 % pactBop rugpokenga Hatpus ( NaOH); 1% pacteop (AgNo3);
pacteop ammuaka (NH4OH); ykcycHbI anbgerng (CH3COH); CnMpTOBKa; MPOOUPKK; CIINYKW.

Xop paboThbl

Haneiite B unctyto cyxyto npoompky 1 mn 10 % pactBopa ruapokcuia Hatpus. Harpeiite npobupky Ha
n1aMeHn CNMPTOBKM [0 KUMEHWS pacTBOpa. 3aTeM PacTBOpP BbINIENTE, U B 3TY e NPOOupKy Hanelte 0,5 mn
1%-Horo HuTpaTa cepebpa (AgNCh). Habntogaetcs nosineHne 6yporo ocagka okcuaa cepebpa (Ag20).
3aTeM Ao6aBbTe MO Kannsm pactBop ammuaka (NH4OH) no monHoro pactBopeHusi ocagka. Cneayet
n3beratb M30bITKA ammMuaka UM [06aBNATb TOMBKO TaKoe ero KOMM4YecTBO, KOTOpOe HeobXxoammo Ans
MOSIHOrO PacTBOpPeHWs okcupaa cepebpa. K nonyyeHHOMy npo3pavyHOMY pacTBopy fobasbTe 1-2 kanim
YKCycHOro anbfermga (CH3COH). OCTOpPOXXHO Harpeite npobupKy Ha CMPTOBKE, HE A0BOAA [0
KUNEHWS.

UTo HabnogaeTe, caenanTe BbIBOAbI, HAMULLIMTE ypaBHEHUS peaKLWiA:

NaOH + AgNO03 =
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Ag:() + CH3COH =
KOHTPO/bHbIE BOMPOCHI:
1 W306pa3nTe CTPYKTYpHble (hopMy/bl BCEX anbAernoB, MonekynspHas (opmyna koTopbix CsH100,
MOANMLINTE UX Ha3BaHUS.
2. C nomoLLbH Kakoil peakLUuy MOXHO [10Ka3aTb, YTO B PacTBOpe HaxoauTcs anbaerud. MpvBeanTe
YpaBHEHWE COOTBETCTBYHOLLEN peakLymn Ha NpumMepe NPOon1oHOBOro anbaernaa.

Kputepun oLeHNBaHUS

«3a4TeHO»

5 (oTnn4HO) - paboTa BbINONHEHA MPaBW/IbHO, 663 HEAOYETOB.

4 (xopoLwuo) - paboTa BbINOSHEHA B LIE/IOM MPaBW/bHO, XOf BbIMOHEHUA MPaBW/bHbIA, NOMYYeHHble
pesy/ibTaTbl HEBEPHbIE.

3 (yBoBNeTBOpPUTENIbHO) - paboTa BbIMONHEHA B OCHOBHOM MpaBW/IbHbINA, 3afaHNe BbINOMHEHO
4aCTUYHO.

«He 3a4TeHO»
2 (Hey0BMETBOPUTENBHO) - 3afaHne He BbIMOSHEHO.

Nab6opaTopHas pa6oTta Ne 4
OCHOBHBbIle 3aKOHOMEPHOCTM TEUEHUSI XMMNYUECKMX PeaKLuii

KpaTtkoe 13oXeHMe repneTUyeckoro mMatepuana.

CKOpOCTb XUMUYECKOI peakLimi.

1) CpeaHsisi CKOPOCTb peaKLun paBHa:

1 ", rge Ci n C2 - KOHUEHTpaUumM UCXOAHbIX BELLECTB B MOMEHTbLI BpeMeHM t2 U ti.

2) EanHnubl namepeHns ckopoctu: C - monb/n. t- c(CekyHaa) V - monb/(nxc)
3) CKOpOCTb XMMWYECKOW peaKLnn 3aBUCUT:
a) OT NpPMpPOAbl pearnpyroWwmnx BELLECTB;

6) OT KOHLEeHTpauuii

A+B=C V=K[A]X[B], rae K- KOHCTaHTa CKOPOCTH

[A] - KOHUeHTpauus BellecTBa A

[B] - koHueHTpauua BellecTea B

Ecnn B peakuyun B OTAe/IbHOM CTO/IKHOBEHUW YYaCTBYIOT
a Monekyn A v b monekyn B. To ecTb aA+bB  >C. 10
V= K* |A]ax(B]b- 3aKkoH AeNCTBYHOLMX MacC

B) , OT Temmneparypsbl.
[Mpy NOBLILLIEHNN TEMNepPaTYpbl Ha KaxXable 10°
CKOPOCTb peakuum Bo3pacTaeT B 2-4 pasa (npaswio BaHT - odda).
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) OT NOBEPXHOCTW CONPUKOCHOBEHNSA pearvpyoLLmX BeLLecTB
(8na reTeporeHHbIX CUCTEM)

1) OT yuyacTVis KaTanmsaTopa Un UHrnéuTopa

NpakTnyeckasa 4acTtb

OnbIT 1. BnvaHne npypoabl pearvpyroLmx BeLEeCTB Ma CKOPOCTb XMMUYECKOW peakLmu.
O6opynoBaHve 1 peakTuBbl: [1Be Npobupku; 20% pacTBop CEpHOM KWUCMOTbI; rpaHy bl LUHKA U
TFOMUHUA.

MopALOK BbINONHEHWSA paboTbl. 1304HY NPOOMPKY OMyCKaem rpaHyny LWHKa, B APYTYHO - rpaHyny
antoMrHNA. B Kaxkayro npobupky fgobasnsem no 0,5 Mn pacTBopa CepHOM KUCMOTbI Tak, YTOObl pacTBOp
MOKPbIN FpaHy/bl.

Yo HabntofaeTcA? ChenaiiTe BbIBOAbI O BAVSHAW NPYPOZbI BELLECTBA Ha CKOPOCTb XMMUYECKOV
peakLmmn. 3anuLnTe YPaBHEHNS XMMUYECKUX PeaKLii:

1) Zn + H2SO4->

2) Al + HS04-»

OnbIT2. BAnsiHve cocToAHMA BelecTBa Ha CKOPOCTb XUMUYECKON peakLymu.

O6opyaoBaHue 1 peakTusbl: e npobupku; 20% pacTBOP CEPHOM KMUCMOTbI; NOPOLLKOOGPA3HOE XKeNe3o
N KaHUensapcKas KHomMka (CKpenka).

MopALOK BbINOIHEHNA paboTbl. 1304HY NPOGUPKY NMoMeLLaeM HebOosbLIoe KOMMYECTBO
MOPOLLIKOOOPA3HOr0 Xenesa, B APYryto ONyckaeM KaHLENAPCKYH KHOMKY (CKpenky). B kaxayto
npo6upky aobasnsem no 0,5 mn 20% -ro pacTeopa CEPHOW KMCMOTbI.

CaenaiiTe BbIBO/bI O BIMSAHUM COCTOSHMUSA BELLIECTBA HA CKOPOCTb XMMUYECKOI peaKLni.
3anunTe ypaBHeHNe XMMUYECKOI peakLinm:
Fe + H2S04—

OnbIT 3. BAusiHne TemnepaTypbl Ha CKOPOCTb XUMUYECKOW peakLvi.

O6opy/a0BaHue 1 peakTuBbl: MPo6rpKa ¢ aNtoOMUHNEM 11 PAaCTBOPOM CEPHOI KUCMOTbI (M3 onbiTa Nol);
CNMPTOBKA; iepXKaTesb [/ NPOGUPOK; CMIMUKM.

MopsaoK BbINOSHEHMS paboTbl. MPo6ypKy NpeABapUTENbHO 3aKPENISEM B AepyKaTene Ans Npo6upoK U
cnerka nporpeBaeM.

YTo HabnogaeTcs? CaenaliTe BbIBOAbI 0 BAUSHUM TeMNepaTypbl HA CKOPOCTb XMMUYECKO
peakuun. 3anuLLIMTe ypaBHeHWe COOTBETCTBYHOLLEN XMMUYECKOW peakLum.
Al + H2S504-»

OnbIT 4. BAsiHWE KOHUEHTpaUMN pearvupyrowmx BELLECTB Ha CKOPOCTb XMMNYECKOW peakuun.
O6opyaoBaHve 1 peakTusbl: [1Be nNpobupku; 20% pacTBop CEPHOM KUCNOTbI; rpaHy/bl LMHKA; BOJA.
MopsiAoK BbINOIHEHUS pabo Thl 1lanbem B Npobupkm no 2 mn 20% - ro pacTBopa CepHON KUCNoTbl. B
rnepByto LONbEM BOAbI [0 YBeMYeHUs 06bema NPUMEPHO B YeTbipe pas3a. B 06e npobupku NoMecTum o
OAHOW rpaHyne LMHKa.

YUTo HabnogaeTcAa? B kako 13 NpobUpoK peakums NpoTeKaeT ¢ 60/bLUei CKOPOCTb0? Modemy?
3anuwmnTe ypaBHeHVE XMMUYECKOI peakumu:
Zn + HXS04->
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KpuTtepun oueHMBaHUA

«3a4TeHo»

5 (0T/M4HO) - paboTa BbINOSHEHa NPaBW/bHO, 6e3 HeO4EeTOB.

4 (xopoLwuo) - paboTa BbINOMHEHA B LIEIOM MPaBW/IbHO, X0 BbINOMHEHNS NPaBWU/bHBINA, MOMYYEHHbIE
pe3ynbTaTbl HEBEPHBIE.

3 (yooBNeTBOPUTE/NLHO) - paboTa BbIMO/IHEHA B OCHOBHOM MPaBWU/IbHbINA, 3aaHne BbIMO/IHEHO
4aCTUYHO.

«He 3a4TeHO»
2 (HeyLOB/IETBOPUTE/IbHO) - 33flaHne He BbINOHEHO.

JlabopaTopHasi pa6oTa Ne 5
MpuroToBieHne pacTBOPOB C OMNpeaesieHHbIMU KOHUEHTpaumMsMm

OO6yuyatoLLMIACA AO/MKEH 3HATb:
- CNOCOO6bI BbIPXKEHUA KOHLEHTpaLMn pacTBOPOB.
O6yyatoLMiics SOMKEH YMETb:
- NPOBOAMUTL PacyeTbl M0 HAXOXAEHUIO ONpefe/ileHHON KOHLEeHTpaLmm pacTeopa.

3a7aum NPaKTUYECKOro 3aHATUA:
1 3aKpenuTb TEOPETUYECKME 3HAHUA O PacTBOPaxX M Cnocobax BbIPKEHWNS KOHLEHTpaLUK.
2. OTBeTUTL Ha BONPOCHI 415 3aKPensieHsa TeOPeTUYECKOro maTepuana.
3. 3akpenuTb NPaKTUKY NPUroTOB/IEHWS PacTBOpa 3a4aHHON KOHLEHTpaumu.
4. OTBeTUTbL Ha BOMPOCHI A/11 KOHTPONS.

O6ecnevyeHHOCTb 3aHATUS:

YuebHO-MeTOAMYECKaA NnTepaTypa:
abprensH O.C. Xvmusa gna npoteccuii 1 crneumanbHOCTeRn TEXHUYECKOro Npotmnns: y4eoHuK /
0. C. labpwvensH, N.I. Octpoymos. - M.: Akagemus, 2015. - 256 c.
1 O6opynoBaHMe:

I_\

. TEXHUYECKME BECHI, CTaKaH, CTEKNSAHHAS Masiouka, MEPHbIA LMAMHAP, MepHas Konba Ha 100 mn.
1 PeakTuBbl:
. conb xnopug HaTpusa (NacCl), nuwesas coga (blaHCO3), auctunnmnpoBaHHas Bofa.

1 TeTpagb 4NA NPAKTUYECKUX Y KOHTPO/bHBIX PaboT.
2. KanbKynsaTop.
3. Pyuka.

KpaTkuve TeopeTuyeckme 1 y4yebHO-MeTOANYECKME MaTepUasibl Mo TemMe 1abopaToOPHON paboTbl
PacTBOpamu Ha3bIBAKOT FOMOreHHble CMECK, COCTOALLME M3 ABYX WK 60/1ee KOMMOHEHTOB.
PacTBopuTeNb - 3TO KOMMOHEHT PacTBOpa, arperarHoe COCTOSAHME KOTOPOro He M3MEHSEeTCA npu
06pa30BaHUM pacTBOpa, WM COAEPXKMMOe KOTOPOro npeobsiafaeT Haf COAepXXaHeM apyrux
KOMMOHeHTOB. KOMMNOHeHTaMun pacTBopa SB/IAKOTCA: PacTBOPUTENb Y PACTBOPEHHOE BELLECTBO.

OfHako MHorfa TPYAHO CKasaTb, BELLECTBO ABNAETCA pacTBOPUTENEM WM PaCTBOPEHHbLIM BELLECTBOM,
0C06eHHO Korfa 06a BelecTBa B3aMMHO pacTBOPAKOTCA APYr B Apyre B HEOrPaHWYEHHOM KOJIMYECTBE
(kak cnmpT 1 BogR). B Takmx cnyyasx pacTBOPMUTENIEM Ha3blBalOT TO BELLECTBO, KOTOPOro B pacTBope
bonbLLe.

PacTBOp, B KOTOPOM [JaHHOe BeLLeCTBO NpK LaHHOW TemnepaType 60/bLUe He pacTBOPSETCH,
Ha3bIBalOT HACbILLEHHbIM.

MOHATHO, YTO PacTBOpP, B KOTOPOM COZEPXMTCSA MeHbLUE PaCTBOPEHHOIO BELLECTBA, YEM B HACBILLEHHOM,
Ha3blBalOT HeHaCbILLEeHHbIM. HeKoTopble BelecTBa CrNoCcOOHbI

06pa30BbIBaTh NepecbILeHHble pacTBOpbl. OAHAKO 3TO [OBO/IbHO HECTabU/IbHbIE XXUAKOCTU: eCn UX
BCTPSAXHYTb WM NOTEPETb CTEK/SAHHOM MafioYKON O BHYTPEHHIOK CTEHKY COCy/a, M30bITOK
PacTBOPEHHOr 0 BeLLEeCTBa BbINaAaeT B 0CafoK.
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CopepxaHue BeLLeCTBa B HACbILEHHOM PacTBOpPe MOXET CMY>XUTb MepPOI ero pacTBopuMoCTyr. Kak
npasuio, pacTBOPUMOCTb (MM KOIP(MLMEHT PacTBOPUMOCTU) BblpaXatoT B rpamMmmax BeLLecTsa B
100 r pactBopuTens (Hanpumep, Bogbl). Ecnm pactBopnmocTb npesbiwaeT 11 B 100 r BoAbl, BELLECTBO
cumTaeTcs pacTsopumMbiM, oT 0,1 go 1,0 r - mMasiopacTBopuMbIM. BellecTsa pacTBOPUMOCTLIO MeHee
0,1 r B 100 r BOAbI YCNOBHO Ha3biBatOT HEPaCTBOPUMbIMN.

M0 OTHOLLUEHMIO K PacTBOpPaM 4acTo YNoTPebnsatoT TEPMUHbI «KOHLEHTPUPOBAHHbBIN» W «pa3baB/ieHHbIN».
MMOHATMA 3TN BeCbMa OTHOCUTESbHbIE. ECM pacTBOp COAEPXKUT 60/bLLIOE KOMMYECTBO PaCTBOPEHHOIO
BELLIECTBA, €ro HasblBatOT KOHLEHTPMPOBaHHbLIM. PacTBoOp ¢ HEGO/bLUUM COZlepXXaHNeM PacTBOPEHHOIO
BeLLeCTBa Ha3blBalOT pasbaB/ieHHbIM. Kak npaBu/io, KOHLUEHTPUPOBAHHBLIMW MIN pa3baBieHHbIMU
Ha3bIBalOT PacTBOPbLI XOPOLLUO PacTBOPUMBIX B PACTBOPUTESE BELLECTB.

TBepable BeLLeCTBa, KOTOPbIE B CBOEM COCTaBe COAEPXKaT MOJIEKY bl BOABI,

HasbIBalOT KpuUCTas/lormapaTamu.

CopepXaHne pacTBOPEHHOI O BeLLECTBA B pacTBOPE Ha3blBatOT KOHLUEHTpaL e,

MaccoBoii [jo/1eil paCTBOPEHHOI0 BeLLleCTBa (COB) Ha3blBatOT OTHOLLEHWE MaCcChl PACTBOPEHHOIO

BelLlecTBa (coB) K Macce pacteopa (T pfa):

aB=-"-100%
Tp® 1)

370 NOHATME aHA/IOMMYHO MAcCOBOW A0/1e BeLLEeCTBa B /1060 CMecH, KakK reTeporeHHon, Tak v
roMOreHHoi. MaccoByto 0/H0 PaCTBOPEHHOIO BelecTBa BblpakatoT B npoueHTax (o1 0 go 100%) nm
ponsix eamHunubl (o1 0 go 1).
OueBKnAHO, YTO Macca pacTeopa T ppRCKIafblBaeTCA U3 MacChbl pacTBOPUTENS T PJA U MaccChl
PacTBOPEHHOr 0 BeLLleCTBa TB:

TRR=TB + T p/mA(2)
OTMepsATb XXMAKOCTU B3BELUVMBAHWEM He OYeHb YA06HO, Fopasfo MPOLLEe OTMEPSATb HYXKHbIA 0ObEM.
YTob6bl paccumTaTh Maccy M3BECTHOro o6bema V pactBopa, He06X0AMMO 3HaTb ero NJ0THOCTb

mppa=V <p (3)

Kak npaBuio, nnotHocTs PacTBopa U3MEPAIOT B rpaMmmax Ha MUAAMAnTp (r/ma) uam rpaMmMax Ha
KyOnuyeckuin caHTUmeTp (r/cm3, NpuYem YMC/IEHHO 3TU 3HAYeHUs paBHbI, MOCKO/bKY 1M/ - 3TO 06bEM,
paBHbli 1 cm3. Heo6XoaMmMo NOMHUTb, YTO MAIOTHOCTb YMCTON BOAbI paBHa 1 r/m.
[pyrvM BapraHTOM OLEHKWN KOHLIEHTpaLMy pacTBopa ABMSETCA MOMSAPHAA KOHLEHTpaLms.
MonspHas KOHLEHTpaums - KO/MYeCTBO PacTBOPEHHOIO BeLecTBa (YMCo MONel) B eavHULLE 06bEMA
pacteopa. MonspHas KoHueHTpauus B cucteme CU nsmepsetca B MOMb/M3 OfHAKO Ha MpakTuKe eé
ropaszo vatle BbIpaXatoT B MOJb/N WK MMOSIb/N. TakxKe pacnpoCTPaHEHO BblpaXXeHME B «MOJIAPHOCTU».
B03MOXHO Apyroe 0603HayYeHMe MOSIIPHON KOHUeHTpauum CM, KOTOpoe NpUHATO o6o3Havatb M. Tak,
pacTBop C KOHUeHTpaumein 0.5 monb/n HasbiBatoT 0,5-MONSPHbLIM.
PacyeT MONSPHOM KOHLEHTPALMN OCYLLECTBASIOT HO (hopMyfie:

Yoo @)
rge v - KO/IMYecTBO PacTBOPEHHOrO BeLLeCTBa, MO/b;
V - 06wWmin 06LEM pacTeopa, .
Bonpockl Ana 3aKkpensieHnst TEOPETUYECKOr0 MaTepuana K nabopaTopHoi paboTe
UT0 Ha3bIBaeTCA pacTBOPOM?
UTo Ha3bIBaeTCA pacTBopuTeneM?
UTO Takoe KOHLEHTPMPOBaHHbLIA pacTBop?
UTO Takoe HacbILeHHbIN pacTBop?
3afaHnA 41a nabopaTopHOro 3aHATUSA:
1 BbINONHWTL NpeanoXKeHHbIE 3aaHNs.
2. Pe3ynbTaTbl pacyeTa npy NPUroToB/IEHNM PacTBOPOB 3anucatb B Tabnmuy 1
3.
4,

OIS S

OTBETUTb Ha BOMPOCHI A1 KOHTPO/S.
OTunTaTbhCA O BbINOMHEHHOW paboTe NpPenoAaBaTesto.



BapuaHT 1

MpurotosuTs 80 r 10% pacTBOpa NOBapEHHOIA

conun.
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3agaHue 1
BapuaHT 2

MpurotosuTb 40 r 5% pacTBopa NOBapeHHOM
CO/N.
MNopsaaoK BbINO/THEHNA 3aaHUA

1 PaccuuTaiiTe MacCy pacTBOPEHHOIO BELLECTBA 1 PaCTBOPUTENS.

1 Ha Becax B3BeCbTe HY)XXHOE KO/IMYeCTBO PacTBOPEHHOrO BeLlecTBa.
2. MepHbIM UMIMHAPOM OTMEPbTE HYXXHbI 06bEM BOAbI, CUMTas!, YTO MIOTHOCTb BOAbI paBHa 1
r/mn.

3. MepecbinbTe pacTBOPSEMOE BELLIECTBO B CTakaH, MpWUeiTe Body, pasmeLlainTe Ao NosHOro
pacTBOPEHUS BELLECTBA.

4, 3anucbiBaeM pesybTaTbl pacyeta 4/ NPUroToBieHNa pacTeopa B Tabnuuy 1

BapunaHT 1

MpUroToBMTL PacTBop 06bemMom 100 M

3afjaHue 2
BapuaHT 2

MpuroToBuTL pactBop o6bemom 100 mn

MULLIEBOIA CO/bI, ECNIN MONSPHAsA KOHLEHTPALMS MULLEBOI COAbI, ECIN MOISIPHASA KOHLEHTpaLs

pasHa 0,1 mosnb/n.

pacTteopa 0,2 Mosib/n.
MopsaaoK BbINOMHEHUS 3a4aHNSA

Tabnuua 1

1 PaccuuTaiiTe mMaccy pacTBOPEHHOIO BELLECTBa.
1 Ha Becax B3BeCbTe HY>XHOe KO/IMYEeCTBO pac TBOPEHHOrO BELLeCTBa.
2. B mMepHyto konby Ha 100 Mn BCbiNaeM pacyYeTHOE KOMMYECTBO BELLECTBA.
3. [oBogum AMCTMNNMpPOBaHHON Boaoin Ao 100 M.
4. MepemelumBaeM A0 MOMHOrO PacTBOPEHUS BELLECTBA.
5 3anucbiBaeM pesynbTaThl pacyeTa /i NPUroToB/ieHUs pacTBopa B Tabnuuy 1
6 OTumnTaTbCA O BbINOIHEHHOW paboTe MpenosasaTento.
PacueT paCcTBOPEHHOr0 BeLLECTBA 1 pacTBOpUTENs A4/ NMPUrOTOB/IEHUS pacTBopa 3afaHHon2
KOHLeHTpauun
Ne 3agaHuA JaHo PacueTt no dropmyrne
BapuaHT
MmB ~ mR: S_B__i—bl:op-l:a
co(%) - B
1 Pprm= 1Mcm; WM~ Mpm= Tpm- ITB
Viorm Y TPm
P P Ay
V~CMeVDp ps
9 Cm = . TB =V M,
Vopa= 100 Ml rae M - monsipHas macca
BeLLecTBa
Bonpocbl gna KoHTpons
1 UTo Takoe pacTBOPMMOCTL?
2. UTO Takoe KOHLIEHTpaLua pacTBOpoB?
3. UTo Takoe maccoBas [0/ PacTBOPEHHOro BeLecTsa?
4. UTo Takoe MONSIpHasA KOHUeHTpauna?

dopma KOHTPONSA BbINO/THEHMS TabopaToOPHON PaboThbl:

BbInonHeHHas paboTa NpeAcTaBAseTCs NPenoJaBaTento B TeTpaau ANns BbINOMHEHNS NPAKTUYECKMX W

KOHTPO/IbHbIX paboT MO AUCLMMANHE «XUMUSI».
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Kputepun oLgHnBaHS

«3a4TeHO»
5 (0T/AM4HO) - paboTa BbINOSHEHA MPaBW/bHO, 663 HeJOYETOB.
4 (XOpoHH0) - paboTa BbINOMHEHA B LIENIOM MPaBW/IbHO, X0 BbINOMHEHWNS NPaBWU/bHBIA, NONYyYEHHbIe

pe3ynbTaTbl HEBEPHBIE.
3 (y#oBNeTBOpPUTENbHO) - paboTa BbIMOMHEHA B OCHOBHOM MNPaBW/bHbIN, 3a[aHNE BbIMOHEHO

4aCTU4YHO.

«He 3a4TeHO»
2 (Heyl0BMETBOPUTENBHO)  3aAaHne He BbIMO/IHEHO.

IMpakTnyeckoe 3aHATHME No 1
«PeLueHue 3aaaHNin Ha NCMNO/b30BaHME XMMNYECKON CUMBOJIMKA U Ha3BaHWUM COeAVUHEHWIA MO
HOMEHK/IaType MeXXayHapoAHOro COK3a TEOPETUYECKOM U MPUKNAAHOA XUMNN»

3afaun NPaKTUYecKoro 3aHATUSA:
1 3akpenuTb TeOpPeTUYECKME 3HAHMUA O HOMEHKNATYpPe U U30MepUn YrneBo40pOA0B.
2. OTBETUTb Ha BOMPOCHI A1 3aKPEnIeHNs TEOPETUYECKOro MaTepurana.
3. BbINONHUTL NpaKTUYecKme 3a4auun.
4. OTBETUTb Ha BOMPOCHI /11 KOHTPO/IS.
O6ecneyeHHOCTb 3aHATUS:
1 Y4yebHO-mMeTO4MYECKasA NUTepaTypa:
» TabpuensH O.C. Xumus gns npodeccuin 1 cneyuaibHOCTe TEXHUYECKOTO Npodus: y4ebHuK /
O.C. labpuensiH, N.I'. OcTtpoymos. - M.: Akagemus, 2015. - 256 c.
1 CnpaBo4yHas nuTeparypa:
Tabnuua «IFomonornyeckuii psg npesenbHbIX YrneBogopoLoB (a/1KaHOB) HOPMasibHOMO
(Hepa3BeTBNEHHOM0) CTPOEHUSA U UX OLHOBA/IEHTHbIE paanKasbl» (NpUnoxeHue 1).
e Tabnuua «OCHOBHbIE KacChbl OPraHNMYeCcKnX coeauHeHnn» (NpunoxexHve 3).
1 TeTpagb 419 NPaKTUYECKUX U KOHTPO/IbHbLIX paboT.
2. Pyuka, kapaHaaLw.

KpaTtkue TeopeTuyeckune 1 y4ebHO-MeTOANYECKME MaTepUasibl HO TeMe NMPaKTUYECKOro 3aHATUSA
MHoroobpasne opraHM4ecknx BeLLecTB 00YCMOB/IEHO HAIMUYMEM M30MEPOB - BELLECTB, MMEHOLLMX
OAMHaKOBbIN KONMYECTBEHHbIN 1 KAYECTBEHHbIN COCTaB, HO Pa3HOe CTPOEHMe.

M3omepumsaums - npespatleHne 04HOro M3oMepa B Apyroi. isomepusaums NpuBOAUT K NOMYYEHMIO
COEMHEHMS C UHbIM PACMOIOKEHNEM aTOMOB WX TPYNM, HO MPX 3TOM He MPOUCXOAUT U3MEHEHME
cocTaBa M MOJIEKYNIAPHOIN Macchl COeUHEHNS. B nuTepaType N30Mepm3aLmio 4acTo HasbIBaoT
rneperpynnypoBKOIA.

CocTaB/eHve Ha3BaHWiA M30MEPOB OCYLLECTB/ISETCSH B COOTBETCTBUM C MEXAYHapPOLHON HOMEHKATYPOM
LLIPAC.

ANTOpUTM COCTaB/IEHUA Ha3BaHWS:
1. BblbupaeTtcs camas AMHHAA, BO3MOXHO M30rHyTad HepasBeTB/IeHHas Liernoyka. Hymepauns Lenoyvku
NMPOU3BOAUTCA C TOr0 Kpasi, K KOTOPOMY 6/ImKe 3aMeCTUTeSlb, KpaTHas CBs3b, PYHKLUMOHaIbHAsA rpynmna.
2. B Hauyane ykasbiBaeTcs HOMep aToma yrniepoja, Bo3/ie KOTOPOro Haxo4MTCA 3aMecTUTESb - eciin
3aMeCTUTeNell HeCKO/bKO BO3/1e pasHbIX aTOMOB - YKa3blBatOTCS BCE LMPPbI N0 BO3paCTaHWIO Hanpuwvep:
2,4,...; ecnv [jBa 3aMeCTUTENs HaXOAATCA BO3/le O4HOro atoma yriepoga - Ludgpa nosTopseTcs
Hanpuwmep: 2,2... ).
3. Mocne unpbl yKasbiBaeTCA Ha3BaHVe 3aMeCTy refis.
- 3aMeCTUTENAMM MOTYT BbITb paguKanbl (METW, 3TUA, NPONWA U T.4.) WK aTOMbI APYTUX XUMUYECKNX

371EMEHTOB.
- KO/IMYECTBO O/MHAKOBbIX 3aMeCTUTENen 0603HaUaeTCs NpucTaBkamu: 2-au; 3-Tpu; 4-TeTpa.
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4. OCHOBY Ha3BaHWsA COCTaB/ISET Ha3BaHWe YrNeBo4opoaa,

COOTBETCTBYIOLLEe MMOHYMepOBanHOMX YMC/ly aTOMOB Yrnepoa C UCnosb30BaHeEM CY(PHUKCOB: -

aH [/19 YrneBoAopOoA0B € NPOCTbIMU CBA3SAIMM MEX/IY aToMaMu yriepoja B Lienoyke, -eH /15
YrNeBOAOPOLOB C ABOVHLIMU CBA3AMU MeX/AY aToMaMu Yriiepoja B Lernoyke, -vH 4ns yrinesoLoposos ¢
TPOMHBIMM CBA3SAMU MEXY aToMamu Yriepofa B Lernouke.

Mpeo6nafatoLyM TUMNOM CBA3W B MOJIEKYNaX OPraHUYeCKUX COeAMHEHWIA ABNAETCSA KOBaSIEHTHasA CBS3b.
Mapa 3M1eKTPOHOB CBA3N MOoAeNieHa MeXy aToMmaMu B MPYMEPHO PaBHOWM CTEMEHN, eC/IN XapaKTeprn3oBaTb
caAsn C-C nnm C-H. 370 BbI3BaHO NPUMEPHO pPaBHbLIM CPOLACTBOM K 3/IEKTPOHY
(anekTpooTpuLaTenbHOCTLIO) aTomoB C 1 H.

B cnyyae, Korga yrnepof cBssaH ¢ 60/ee 3/1eKTpooTpumLaTe/ibHbIM aTOMOM (rafioreHbl, KMCNopog, asor),
CBSA3b MOXKET ObITb B 3HAUMUTE/IbHON CTEMEHN NONAPM30BaHa, a Ha aToMax MOryT 06pa3oBbIBaTLCS
4aCTUYHbIE NONOXUTENbHbIE (HA Yrepose) v oTpuuaTe/ibHble (Ha aToMax rasioreHoB, KMUC/Iopoaa, asoTa)
3apsabl. OgHAKO CTerneHb MOHHOC M TaKO CBA3N MUHUMASTbHA.

Bcneactaue HenonsipHocTy cBsAsn C-C 1 C-H npenMyLLEecTBEHHbIM CNOCOG0M ee paspbiBa ABSETCS
remMo/IMTUYECKUIA, KOrfa napa 3/1eKTPOHOB AeNMTCSA NMOPOBHY MeXAy atoMamu. Mpy TakoM paspbise
CBA3M 06pa3ytoTCA He3apsKeHHble, HO O4eHb PeakLMOHHO-CNOCO6HbIE YaCcTULbl C HECMapeHHbIMU
3NeKTPOHaMM, Ha3blBaeMble pafuKanamu. [1s afkaHOB XapakTepHbl peakuun C MPOMEXYTOUHbIM
06pa3oBaHMEM paguKanoB. VIHULMMPYHOTCSA Takue NpeBpaLleHnst BBEAEHVEM W3BHE SHEPIUN,
[0CTaTOYHOM ANs paspblBa CBA3W (Harpes) UM COeAVHEHWA, MHULMUPYIOLLMX 06pa3oBaHMe paanKanos
npy cnabom HarpeBaHuu UM 06yYeHUn ynbTpanoneTom (MepekmcK, rasioreHbl, a30CoeanHeEHNS,
XVMWYECKMe MHULMATOPbI, FeHepUpYIoLLME pafuKasbl B pesy/ibTate XMMUYeCKon peakuumn). B obLuem un
LIe/IOM, aKaHbl W LMKI0aXaHbl C HEHaNPSHXKEHHbIMU LMKNaMU XUMUYECKN OTHOCUTENIbHO MHEPTHbI.

B oTnume ot HMX, asikeHbl 3Ha4YMTENIbHO 60/1ee peakLMOHHOCMOCOOHbI. MPUYMHOR 3TOro ABNSETCA
HeHaCbILWEeHHOCTb (KpaTHas CBSA3b) M AOCTYMNHOCTb PbIX/ION 3/1eKTPOHHOI MNOTHOCTU NePeKpPbIBatOLLIMXCS
p-opbuTanein N-cBA3N ANa [eCTBUA 3NEKTPOPUIbHBIX PeareHToB (COeAMHEHWIA C NYCTbIMU BHELUHUMM
opoUTaNSaMU U 3NEKTPOHOAEMULMNTHBIX COEAUHEHWIA).

Mpn 06pa3oBaHWUN KOBAIEHTHOM CBA3M B MOJIEKY/1IAX OPraHUYecKnX CoefUHEHNIA 00LLas 3N1eKTPOHHas
napa 3acenseT CBA3bIBaoLLMe MONEKYNAPHbIE OpbuTan, UMeroLLMe 60siee HU3KYHO 3Hepruto. B
3aBMCMMOCTI OT (hOopMbl MONeKyNapHbIX opbutaneit (MO) - cT-MO unmn n1-MO - o6pasytowmecs cBasu
OTHOCAT K CT- WK N-Tuny.

cT-CBsi3b - KOB&/IEHTHas CBA3b, 06pa30BaHHasA Mpy NepekpbIBaHUM S-, P- U TMOPUAHBIX aTOMHbIX
op6utaneii (AO) BLOMb OCU, COBAMHAIOLLEN fapa CBA3bIBAEMbIX aTOMOB (T.e. NPWY OCEBOM MepeKpbIBaHN
AO).

N-CBA3b - KOBa/leHTHast CBSi3b, BO3HMKaOLas Npu 60KOBOM MepeKkpbiBaHNM HernopnaHbix p-AO. Takoe
nepekpbIBaHNe MPOUCXOAUT BHe MPSMON, COeAVHAIOLLEN fapa aTOMOB.

N-CBSi31 BO3HUKAIOT MEXY aTOMaMM, YXKe COeMHEHHbIMY a -CBA3bio (NPU 3TOM 06Pa3yHOTCS ABOMHbIE U
TPOliHble KOBaNEHTHbIE CBSI3N).
n-Cesi3b criabee CT-CBS3N 13-3a MeHee MOJHOro nepekpbiBaHms p-AQ.

Bonpocbl ansa 3akpensieHna TeOPeTUYECKOro Marepnania K NpakTUYecKoMy 3aHATUIO
1 Yro Takoe n3omepbl?
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2. Uro Takoe nsomepuna?
3. YT0 Ha3bIBaOT pagnKanom?
3afjaHna Ana NpakTUYECKOoro 3aHATUA:

1 Pewntb NpeanoXeHHbIe 3a4a4n.

2. TpaBunbHO OOPMUTL X B TETPaLb AN NPaKTUYECKMUX U KOHTPO/IbHbIX paboT.

3. OTBeTUTL Ha BCe BOMPOChI A1 KOHTPOSS.

4. OTUMTaThCA O BbIMOSIHEHHOW paboTe NpenojasaTesto.

3afaHue
Hanwucatb CTPYKTYpHble (DOpMYNbl CMeAYHOLWMX YINeBOA0POLOB
BapunaHT 1 BapuaHT 2

2.3-  [QUMeTWUNNeHTaH 3-MeTUN-3-3TUNNEeHTaH
2.3.4- TpUMETUNNEHTaH 2.4-ametnn-3,3 -AnaTuaneHTaH
2.3-  [QMMeTUNreKceH-3 2,2,6-TpuMeTUN-43TUNrenTeH-3
2.5.5- TPUMETUNTEKCEH-2 2-MeTuNbyTeH-2
2-MmeTunbyTtaamneH-13 2-MeTunrekcagneH-1,5
OyTWH-2 HEHTWH-2
4.4-  OMMETWINEHTUH-2 2.2,5-TpUMETUNTEKCUH-3

O6paseL, peLLeHns 3afaHus
HanucaTb CTPYKTYpHble (POPMY/ibl CeAYHOLLINX Yr1eBOL0POLOB:
3-MeTUN-4-3TUNreKCcaH
3,4-AMMEeTUNNEHTEH-2
2-MeTUN-53TUNTeKCUH-3.

PeLueHune

1. Nmeem 3-MeTuN-4-3TUNTeKCcaH, MOMEKYNa COAEPXUT B CTPYKTYpe rekcaH (C6).
1.1. 3anncbIBaOT NIMHEHYO YrnepoaHyto Lenb CG& C-C-C-C-C-C.
1.2. OnpefenatoT, K KaKOMY Kfaccy YrneBofopoLoB NPUHaANeXUT JaHHOe coeanHeHne. OnpeaeneHue
NPOU3BOAAT C MOMOLLI0 06LLMX (hopMyn 4719 YIeBOAOPOA0B pasHbIX Knaccos (C,HzMe, CMb™u T. n.).
BewectBo 3-meTun-4-3TUNrekcaH — ankaH, (M =6). 3HaunT, BCe CBA3M B MOJIEKY/Ie OAUHAPHBIE N HET
LIMKNOB.
1.3. HymepytoT atombl C yrnepoaHoi uenn (yrnepogHoro ckeneta) v npu C-3 NoMeLLaT MeTanbHYo
rpynny, npn C-4 noMeLLatoT 3runbHyo rpynmny:

1 2 3 45 6 1 23 5
cccccec CC-C(‘iC
C

O o

1.4. 3an1cbIBatoT HEO6XOAMMOE YUC/IO aTOMOB BOZIOPOAA NPU KaXKAOM YIIepoje Lienu, YUuTbiBasi, 4to
Ba/IEHTHOCTb YI/iepo/a paBHa YeTblpeM. B pesynbTarte nonyanr)OT n3omep:
1

H> H h
S Y S
H;.

CH,
2. imeem 3.4-AMMeTUNTHEHTEH-2. MOSIEKYNa COAEPXUT B CTPYKTYpe neHTeH (C5) 1 0AHY ABOMHYHO CBA3b
(cythdmKe -eH yKkasblBaeT Ha HaM4mne O4HOM ABONHOW CBSA3W MOC/e 2 aToMa Yrieposa)
2.1. 3anncbIBalOT IMHENHYO yrnepoaHyto uenb Cy C-C=C-C-C.
2.2. OnpefendioT, K KaKOMY K/accy Yr/ieBofopoA0B NPUHAANEXNUT AaHHOe coefiHeHne. OnpeeneHme
MPOU3BOAAT C MOMOLLbI0 06LLMX POpMY/T AN1S YTNeBOAOPOA0B pasHblX Knaccos (Cvlllr, CuH2m T. ).
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BewlectBo 3.4-AMMETUINEHTEH-2 - afikeH, (N =5). 3HaunT, B MONEKY/e eCTb OAHa [BOMHasA CBA3b U HeT
LMKNOB.

23. HymepytoT atombl C yrnepogaHoi uenn (yrnepogHoro ckeneta) u npu C-3 n C-4 nomewatoT no
OAHOV MeTabHO rpynne (NMpucTaBKa AnN- B UCXOAHON MOJEKY e YKa3bIBaET Ha Ha/lnume 4ByX
(hYHKLMOHA/IbHbIX FPynn O4HOro BUAA, B JaHHOM MpYMepe MeTasibHbIX rpymnn):

12 3 45 1 2 3 45
ccccc c c-C-C-c
T_' | .
CH3cH,
2.4. 3anucbiBaro! HEO6XOAMMOE UICI0 aTOMOB BOAOPOAA MPY KaxXKAOM Yriepoae Lenu, yunTbiBas, UTo

Ba/IEHTHOCTb YI/iepoJa paBHa YeTblpeM. B pe3ynbTtare nonyyatoT U3omep:
1 2 3 4 5
HC CH=C-CH-CH.

| 3
Cn3cH3

3. Vveem 2-MeTuUN-5-3TUNreKCUH-3 MONeKyna COAEPXMT B CTPYKType rekcuH (CO).

3.1. 3anncbIBalOT NMHEHYIO YrnepoaHyto uenb Co: C-C-C-C-C-C.

3.2. OnpefensatoT, K KAKOMY Kfaccy yrnesof0opoA0B NPUHAAIEXMT AaHHOe coeanHeHne. OnpeaeneHune
NPOV3BOAAT C MOMOLLbIO 06X PopMyn AN YrneBoAopoAoB pasHbiX Knaccos (Cnln+r, CulLlnA 1. n.).
BewecTBo 2-MeTUN-53Tnnrekcnn-3 - ankuH, (n = 6). B Monekyne ectb 0fjHa TPOMHasA CBA3b nocne 3
aToma yrnepoga (C-3) n HeT UMKIIoB.

3.3. HymepytoT atombl C yrnepoaHon LeHn (yrnepogHoro ckeneta) v npu C-2 NOMELLAKT OAHY

METWUNbHLHYIO rpynny, npyu C-5 NOMELAoT STUMbHYIO rpynmny:
1 2 6 1

1 4 5 2 3 4
ccc=CccCZ¢C c-c-Cc=cC -
|

CH3 CH

|
ch?

3.4. 3anucbiBatOT HEOOXOAMMOE YMC/I0 aTOMOB BOAOPOAA NP KaXXAOM YIrepoae Lenu, Y4nTbisast, uto

Ba/IEHTHOCTb Yr/Nepoja paBHa YeTbipeM. B pesynbtare nosiy4varoT U3omep:

6
-C

_ 0w

1 2 3 4 5 6 4 5 0
ccc=CccCCcC HC-CH-c; c CH CH.
N I a:l_|
CH, |
3

Bonpockb! Ansa KoHTponsa
1 KakoBa BaJIeHTHOCTb Yrfiepofa B OpraHN4ecKux coenHeHnax?
2. Kakve cBa3u mexay atomamu yrnepoja Bbl 3HaeTe?
3. Uro coboii npeactaBnseT a- (curma) u a- (nn) ceasn?
dopmMa KOHTPONA BbINOHEHUA NPAKTUYECKOro 3aaHuns:
BbInonHeHHas paboTa NpeacTaBiseTcs npenojasaTtento B TETPaau 415 BbIMONHEHNUS MPaKTUYECKUX U
KOHTPO/IbHBIX PaboT Mo AUCUMMANHE «XUMUS.

KpuTtepun oLeHnBaHUA

«3a4TeHo»
5 (0T/AMYHO) - paboTa BbINO/HEHA NPaBU/IbHO, 63 HEOYETOB.
4 (xopoLuo) - paboTa BbIMO/IHEHA B LENOM MNPaBUIbHO, XOA BbINONHEHMSI NPaBU/IbHbIA, MNOMYYEHHbIE

pe3ynbTaTbl HEBEPHBIE.
3 (YAoBMeTBOPUTENbHO) - paboTa BbINO/HEHA B OCHOBHOM MPaBW/IbHbIA, 3alaHWe BbIMNOHEHO
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«He 3auTeHOo»
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2 (Hey0BNETBOPUTE/IbHO) - 33flaHne He BbIMOSHEHO.
CTpoeHMe aTOMOB XMMUYECKNX 3/1EMEHTOB 1 NPUPOLA XUMUYECKOM CBS3W.
dopma TeKYLLEro KoHTponsa: TecT.

CofiepXXaHue TeCTOBOr0 3a/jaHus]

BapumaHT

BapuaHTbl 0TBETOB

Yactb 1

1 CreneHb okucnennsa (- 3) B COeAMHEHNAX
MOTYT MPOABAATL HEMETaN/IbI:

2. CTeneHb OKUCNeHNA (+2) B COeAUHEHNSA MOTYT
NPOsIBNATL METa//bl:

3. CoeJHEHIO C KOBAJIEHTHOMN MONAPHOW CBS3bHO
COOTBETCTBYET (hopmy/ia:
4..9NneKTpooTpULLaTeNIbHOCTb Cepbl BOMbLLE, YeM
3/1EKTPOOTPULATE/NIbH OCTb:
5.9neKTpooTPULATENbIOCTL YIIEPOAa MeHbLLE,
4eM 3/1eKTOOrpuLaTe/IbHOCTb:

6. [1ns Kakoro 13 BeLLEeCTB XapakTepHa
KOBaJIEHTHas HenosspHasa CBA3b?

7. [na Kakoro m3 BeLEeCTB XapaKTepHa MOHHas
CBA3b?

8. Kakoi BMf XMMNYECKOW CBA3N XapaKTepeH 4/1a
BeLlecTBa, popmyna Kotoporo O3 ?

9.B KakoM 13 COeAMHEHWIN CTeNeHb OKUCIEHNS
asoTa pasHa (- 3)?

10.B KakoM ¥3 COefJUHEHWNIA CTENEHb OKUCIEHNS
(hocthopa pasHa (+ 5) ?

11. K BeLLlecTBaM C MOMEKYNIAPHBLIM CTPOEHMEM
OTHOCATCA

12. V\oHHOEe CTPOEHME UMEET KaXK/0e U3 ABYX
BELLIeCTB

13. ATOMHYIO KPUCTa/I/IMYECKYHO PELLEeTKY MMeeT
napa BeLLEeCTB:

14.TonoxuTenbHble U OTPULIATENbHbBIE NOHbI
PACMONOXeHbI B Y3/1aX KPUCTa/IM4epCKOM
PELLETKM Y Napbl BELLECTB:

15. MonekynapHyo KpUCTa/I/IMYECKYHO PELLETKY
NMeeT:

a) ocdhop 1 xnop
B) a30T 1 (pTOpP r) a3oT v gocop

a) HaTpUIA 1 KanbUWin 6) MarHWin n 6apwi
B) Ka/IMin U NINTUIA

a) N2 6) MgCh
B) CaBr2 r) HC1
a) xnopa 6) (hTopa

B) KMcnopoga r) ocgopa
a) aflOMUHNA 6) KasbLms

B) KPEMHMA  T) a30Ta

a) K 6)Si B)COT) PCI15
a) HZ2S 6) K2S

B) SO2 NSy

a) KOBa/leHTHasA HenonspHas
6) KOBasIeHTHas nosnsipHas

B) MOHHas r) MeTa/l/IM4ecKas
a) (NH42504 6) HNO3

B) Ba(N022 r) bl03

a) P203 6) Mg3(P04)2

B) H3PO3 r) PH4CL

a) aMMMaK W1 Xnopug HaTpus

6) BOLOPOA, Y Xene3o

B) O30H 1 BOfJa

r) OKCUZ KasibLms 1 X/10p

a) X/I0pung HaTpusa 1 Boga

6 KMCNOPOZ Y OKCUA, MarHus

B) (hTOp 1 cepebpo

r) oKcua Kanma u htopug antoMUHASA
a) BOAA W iof

6) rpauT 1 YrNeKUCbIin ras

B)OKCUA KPEMHUSA 1 a/iMa3

r) XI0pug, HaTpua 1 Xnop

a) oKcua Gapus 1 hTopua HaTpus

6) xnopwua Hatpusi n okcug ochopa(yY)
B) OKCWJ, KPEMHUS U XJTOPUL, KaSlbLins
r) BOAa M cepHast Kucnota

a) anMa3  6) KpuUCTanMyecKuii inog
B) X/10pWA, HATpUA r) cynbhung Kanms

YacTb 2

6) yrnepos v K1ucnopog

r) pyéunaunii n 6epunnuia
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1YcTaHoBUTE COOTBETCTBUE A) KosaneHTHas HenonspHaa b) KosaneHTHasa nonspHas

MeX/y BWAOM XVIMUYECKOWN CBA3N U B) VoHHas

M) MeTtannuyeckas

(hopMy/i0i1 BelLecTBa 1 Ca 2) H2 3) KBr 4)Sg 5) CCL,
2.XapaKTepuUCTUKN KOBaIeHTHOM 1) oHa 06pasyeTcs 3a cHeT OAHOW UM HECKO/IbKUX 0OLLMX
MONSPHOW CBA3N: WO/IEKTPOHHbIX Map

2) CBAA3b OCYLLIECTBNAETCA MEX[Y aTOMaMii MeTansos U

HEMETa/1/10B

3) 06pa3oBaHMe CBS3K MPOMCXOAUT NPU OTAaYe Un
NPVUCOEANHEHN 3/IEKTPOHOB
4) CBSi3b OCYLLIECTB/AETCA MEX/Y aTOMaMy Pa3nNyHbIX

HEMETa/1/10B

5) CBA3b OCYLLECTB/AETCA 3@ CYET 3/IEKTOPOCTATUYECKUX CUN
NPUTAXEHNA PasSHOUMEHHO 3apPAXKEHHbIX YaCTULL.
3.0OxapaKTepu3yiTe CTPOEHME U 1) BaleHTHOCTb aTOMa a3oTa paBHa IV
XVMWYECKMe CBA3N B NOHE 2) CTeneHb OKUC/NIEHNA aToMa a30Ta pasHa (- 4)
aMmmoHuA NH4+ 3) XMMMYecKre CBA3N MeXy a30TOM M BOAOPOLOM KOBa/IEHTHbIe

NoNsipHble

4) Bcero B 1oHe cofepxmtcs 10 31eKTPoHOB
5) oaHa u3 cesAseilt N - H obpazoBaHa Mo 4OHOPHO-
aKLenTopHOMY MexaHu3my

Cofiep>aHue Tec TOBOro 3ajaHunu

Yactb 1

1 CreneHb okucneHus ( -12) B COeMHEHUSAX MOTYT
NPOABNATbL HEMETA/IbI:

2. CteneHb okucneHus (+1) B coefMHeHUs MOryT
NPOSIBNATb META/IbI:

3. CoeJHEHMIO C KOBAJIEHTHOM CBS3b0 COOTBETCTBYET
(hopmyna:

4..9neKTpooTpuruaTelbHOCTb (hocthopa 60/bLLe, YeM
3N1EKTPOOTPULATENILHOE Ib:
5.2NeKTpooTPULIATENILHOCTL a30Ta MEHbLLE, Yem
3NEKTOOTPULIATE/TbHOCTb:

6. 1N Kakoro 13 BeLLeCTB XapaKTepHa KOBaJIeHTHas
HeronspHas cBA3b?

7. [na Kakoro 13 BeLLeCTB XapaKTepHa NOHHasA CBA3b?

8. Kakoii Bug, XMMMYECKOW CBA3N XapaKTepeH 411
BellecTsa, hopmyna kotoporo H2?

9.B KakoM 13 COeNHEHMIA CTeNeHb OKUCIEHNS a30Ta
paBHa (+ 3)?

10.B KakoM ¥3 COeANHEHWUIA CTENEHb OKUCIEHMS
(hocthopa pasHa (+ 3)?

11. K BeLecTBaM € MOHHbIM CTPOEHMEM OTHOCATCA

BapunaHTbl 0TBETOB

a) hocchop 1 xnop

0) YrNepos v KUC/Opoa,

B) KMCNopog v cepa

r) asoT u ocop

a) HaTpWiA 1 KanbUuii 6) MarHWin 1 6apwi
B) Ka/Mil U NUTWIA T) pybuanii n 6epunnui

a) NaCl 6) HBr

B) CaBrr r) MgCh

a) MbllbsKa  6) hTopa
B)xnopa rykucnopoja
a) a/IIOMUHNA 6) KanbLma

B) KPEMHUA  T) X/opa

aC 6)H20 B)COT)PCb

a) N2S 6) H2S

B) S02 r Ss

a) KOBaJIEHTHas MonspHas
0) KoBafleHTHas HenonspHas

B) MOHHasA r) MeTa/l/In4ecKas
a) (NH42504 6) HNO3

B) Ba(NC>3)2 1) N2C3

a) P23 6)P2AD5

B) HP04 r) PH4CL

a) aMMUaK 1 XNopug HaTpus

6) BO4OPOA 1 XKene3o

B) X/I0pWA HaTpUsA U CynbdaTt Kanms
I) OKCUA KaslbLys 1 Xop
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12. MeTa/iNMyecKoe CTPOEHME MMEET Kaxaoe 13 ABYX a) X/10pUA HaTpUs 1 BOAA
BELLIeCTB 0) cepebpo 1 bapuii
B) (hTOP 1 cepebpo
I) OKCUA Kaima 1 pTopus atoMUHNA
13. ATOMHYO KpUCTa/I/INYECKYIO PeLLeTKY UMeeT napa a) BOZa v o4
BELLIeCTB: 0) rpatmT 1 afma3
B)OKCUJ, KPEMHUA 1 anvia3
r) X/I0pnA HaTpUa 1 X1op

14.TonoXuUTeNbHbIE 1 OTPULATENbHbBIE MOHDI a) XNI0PUA HaTpUs 1 Topna, Kanus
PacroNiOXeHbl B y3M1aX KPUCTaNNIMUECKOW PELLETKU Y 6) okcuz Gapuws 1 Boaa
napb! BELLECTB: B) aMMUaK W X10pnf, KanbLus

r) BOZda W CepHas Kucnota
15. MonekynspHyr KPUCTaI/IMYECKYHO PELLETKY MMEET: a) afmas

0) KpuCTanIMyecknii og,

B) KpUCTaNIMYeCKnii 6pom

r) xfopug HaTpus

YacTtb 2

1.YcTaHoBWTE COO TBETCT BUE 1) KoBaneH THaa HenonspHaa b) KoBaneHTHas nonspHas
MeXay BUOOM XMMUYeCKOW CBA3M  B) VoHHas N MeTannmnyeckas
1 hopmynoni BelLecTBa 1 Ca 2)Hr 3) KBt 4) S8 5) CC14
2.XapaKTepucTuKmy NOHHOM a) OHa 006pa3yeTcs 3a CHeT OHOMN UMM HECKOSTbKUX 0BLLMX
CBA3N: 3NEKTPOHHbLIX Map

6) CBS3b OCYLLECTBNAETCA MEX/Y aToMamu MeTasiioB 1

HeMeT&a/1/10B

B) 06pa3oBaHMe CBA3M MPOUCXOAMT MpW OTAade uau
NPUCOeAMHEHNN 3M1EKTPOHOB
r) cease OCYLLECTBAETCA MEXAY aTOMaMmn pas/inyHbIX
HeMeTas1/10B
[) CBA3b OCYLLECTBAETCA 38 CHET 3/1IEKTOPOCTATUYECKMX CUN
NPUTSHKEHNS Pa3HOMMEHHO 3apsXKEHHbIX YacTuL,
3.0OxapaKTtepu3yiiTe CTPOEHNE U a) BCEro B MOHe cofepxmntcst 10 31eKTPOHOB
XUMUYECKMNE CBA3N IS OHE 6) ofHa u3 cBsseil P - H o6pa3oBaHa No JOHOPHO-aKLENTOPHOMY
ammoHus PUA MeXaH13My
B) Ba/IEHTHOCTb atoma (pocopa pasHa IV
6) cTeneHb OKMCNEHNs aTtoMa gocthopa pasHa (- 4)
) XMMUYeCcKue CBA3M Mexay hocopoM 1 BOLOPOAOM
KOBa/IEHTHbIE MNOJISiPHbIE

XUMNYecKune peakumm
dopma TeKyLero KoHTpona: TecT.
1 BapuaHT3

1. B COOTBETCTBUM C TEPMOXMMUYECKNUM YpaBHEHVEM peaKLmmn

2CO(r)= CCNh(r) + C(1)= 173 kx Bblgenunocb 1730 kK TennoTbl. O6bem okcuaa yrnepoaa (1),
BCTYMMBLLIEID B peakuuIo, paBeH:

a) 448n 6) 112n B) 224n r) 336n

2. CkopocTb npamoi peakuun N2+ 31h = 2NHj + Q Bo3pacTaeT npwu:

a) YMeHbLUEHUW KOHLEHTpaumm asoTta;  6) YMeHbLUEHNN KOHLEHTpaum aMMm1aKa,

B) YBE/IMYEHUW KOHLIEHTpAUMM a30Ta; ) YBE/IMYEHUM KOHLEHTpaumM aMMnaKa;

3. inA yBeNnYeHUs CKOPOCTU peakumm Xenesa e CONSAHOM KUCNOTOW CriefyeT:
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a) MOBbLICUTb AaBNEHNE; 0) f06aBUTL UHrMOUTOP;

B) NOHM3UTL TEMMeEPATypy; 1) yBENNUNTL KOHUeHTpaumo HCL

4. Peakuusi, ypaBHeHMe KoTopoi 2Na + 211:0 = 214aOH + H: + Q, 0OTHOCUTCA K peakUmsiM:
a) 3aMeLLeHus, 3K30TEePMUYECKUM: ) coefuHeHUs, IHA0TEPMUYECKNM,;

B) 0OMeHa, 3HAO0TEPMUYECKNM,; I) pa3foXeHus, 3K30TEPMUYECKMM.

5. Xumunueckoe paBHoBecue B cucteme COL) + 2Hr(r) = CH3OH(r) + Q cmecTuTCcA B
CTOPOHY NPSMON peakuun npu:

a) MOHWKeHUW KOHUeHTpaummn CO;  6) NoBbILLEHWN TeMepaTypsbl,

B) NMOHVKEHUWN TeMrnepaTypsbl; r) NOBbILIEHUN KOHLEeHTpauum CH3OH;

6. Ha cocTosAHMe guHamMmnyecKoro paBHoBecus B cucteme 2502+ Or = 2503 +Q He BNSAeT:
a) KartasmsaTop; 0) n3mMeHeHVe TemMnepaTypsbl;

B) U3MeHeHVe faBneHns I) M3MEHeHMe KOHLIEHTpaLUMMN UCXOAHbIX BELLECTB;

7. CoKpalLieHHOe MOHHOe YpaBHeHUe Caz2++ CO32'= CaCO3 cOOTBETCTBYET B3aUMOENCTBUIO
a) X/opuaa Kanbumua 1 KapboHaTa HaTpus;

6) cynbmaa KanbLmsa 1 YrneKMcnoro rasa;

B) rMAPOKCUAA KaibUnA U YrNeKUCioro rasa;

r) opTothocthaTa KanbUma 1 KapboHaTa Kanws.

8. Kakas 13 coneit He noggepraeTcs rMapoamsy?

a) KCl 6) K2CO3 B) FeCh rXnS04.

9. LLleno4Hyto cpepy MMeeT pacTBop

a) auerara HaTpus; B) HUTpaTa 6apus;

0) HUTpaTa a/ItOMUHUS; r) cynbata xxenesa (111).

10. BzanmopaencTeme rmapokcmaa HaTpus ¢ opToocthopHOM KMUCOTOM OTHOCUTCS K peakumsim
a) 3amelleHus;;  6) 0bMeHa; B) NPUCOEAMHEHWNS;  T) Pa3/IOKEeHWS.

2 BapuaHT
1. B cOOTBETCTBUN C TEPMOXMMNYECKMM YpPaBHEHNEM peaKLnn
C6HNO6 + 60: = 6CO2+ 6 H20+ 280 KK 140 KK TennoTbl BblAeNSeTCA NPy CropaHnm
/IFOKO3bl Maccom
a) 180r 6)90r B) 270 r 360 .
2. Ans yBenu4yeHnst ckopocTu peakumm 2C0O0) + Ch(r)= 2COr(r) +Q Heobxoanmo
a) YBeNMunTb KoHueHTpaumto CO; B) MOHW3UTL [aB/IEHNE,;
6) YMeHbLUWTb KOHUeHTpauuio O2; I) HOHW3M b TEMMNepaTypy.
3. Ha cKopoCTb XMMNYECKOWN peakumn Mexay pacTBOPOM CEPHOM KUCNOTbI U XKene30M He
OKasblBaeT B/INSAHUSA
a) KOHLeHTpaums KACNOTbI;  B) TeMnepaTypa peakuuu;
0) M3MenbYeHMe XKenesa; r) yBefiMyeHne LaBfeHns.
4. PaBHoBecKe B cucteme Hr(r)+ h(r)= 2HI(r) + Q cMecTuUTCa B CTOPOHY MPOAYKTOB peakLnn
a) NP NOBbILLEHNI TEMMNePaTypbl; B) B NMPUCYTCTBUW KaTaN13aTopa;
6) Np1 NOBbILLEHNUMN [aBNEHUS; r) Npy MOHWXEHUW TeMMnepaTtypbl.
5. Peakuus, ypaBHeHMe koTopoit 3H2+ N2=2NH3 + Q, aBnseTtcs
a) HeobpaTUMOiA, 3K30TEPMUYECKON;  6) HEOBPATUMOW, SHAOTEPMUYECKON;

B) 06paTUMON, 3K30TEPMUNYECKON; r) 06paTUMoi, 3HAOTEPMUYECKOIA.

6. Ha cmelleHne paBHoBecus cucteMbl N20)+ O20) = 2NO(r) - Q He 0Ka3blBaeT BINAHUS
a) NOBbILLEHNA TeMMNepaTypbl; B) NOBbILLeHWe KoHueHTpauun NO;

0) NOBbILLEHVE [aBNEHUS: I) YMeHbLUeHVe KOHUeHTpaumm Na.

7. CoKpaLleHHOe NOHHOe YpaBHeHWe peakumm

Cn2++2011= Cn(OH)2 cooTBeTCTBYET B3aUMOAENCTBUIO MEXIY
a) HuTpatom meay (1) n rugpokcmaom >xenesa (I11);

6) okengom meam (1) n rmgpokcnaom Hatpus;

B) xnopugom meau (1) 1 rmapokengom Kanbums:

r) okengom megm (11) v Bogomn.
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8. Kncnyto cpeay MMeeT BOAHbIA pacTBop

a) Na3P04 6) KO B) NanCQO,; rNZnS04

9. Cpean npepnoxeHHbIX conet CH3COONH4, CuBrr, Ah(S()43 rugponusy nogsepraetcs (-0Tcs)
a) Al2(S04)3 6) CH3SCOONH4  B) CuBr2 r) BCe BeLlecTBa

10. Peakupeit 3aMeLLeHNN SABNSAETCA

a) TepMMYecKas aervapataumsa ruapokcna LUyHKa.

) ropeHvie BO4OPOAA B KUC/IOPOAE;

B) BocCTaHoB/eHNe okcunaa meam (1) Bogopoaom;

r) B3aMMOAENCTBME MMAPOKCUAA Kanusi C CEPHO KMUCMOTOM;

Peakuuun B pacTBopax 3/1eKTPO/IUTOB.
dopma TeKYLLEro KOHTpons: TecT.
BapuaHT 1
3. K cWbHbIM 3/1eKTPONIMTaM B BOAHbIX pacTBopax NpUHaLIexar:
a) pacTBOpbI X/I0puaa MTUS 1 NoOAMAa HaTPUA B aLeTOHE;
6) ocCHOBaHUA /"-3N1eMeHTOB;
B) 60/IbLUMHCTBO COMEN, LLENOYN:
) pacTBOPbI X/0puga MMTna 1 noamaa HaTpus B YKCYCHOIM KUCNOTe.

5. MNMprvmepom aM(POTEPHOI0 3/IEKTPOSIUTA MOXET ObITb:
a) r'MAPOKCUL LMHKa,; ) X/I0pHas KUCMOoTa;
B) X/10POBOAOPOL,; r) Kannesas LLEMOYb.

8. CTeneHblo gMccoumaumm HasbIBatoT:

a) OTHOLLUEHWEe Yncna MOMEKYN, He ANCCOLMUPYIOLLMX Ha MOHbI, K OBLLEMY YMCY MOJEKY
PacTBOPEHHOr 0 3MEKTPO/UTE;

) OTHOLLEHME YKC/a MOJIEKY/, ANCCOLUMPYHOLLMX HA MOHbI, K OOLLEMY YMCy MOSIEKY/ PaCTBOPEHHOrO
3NEKTPONNTA;

B) OTHOLLIEHWE YmC/a MOIEKY, ANCCOLUNPYIOLLMX Ma UOHbI, K YNCNY HEAUCCOLMMPOBAHHbIX MOMEKY/
PacTBOPEHHOr 0 3MEKTPO/UTE;

) eANHNYHYIO KOHLIEHTPALMIO PaCTBOPEHHOIO 3/1EKTPOUTA.

10. O6benHeHNEe OAMHAKOBbIX MOJIEKY/T - 3r0:
a) accoumaums; 6) auccoumaums;
B) pacnag; r) B3aMmonpespaLleHme.

16. OkKpacka (heHoNMTasIENHA B LLIEIOYHOM pacTBOpe:
a) Ma/IMHOBas; 6) >xenTas;
B) CUHAS; r) 6ecuBeTHas.

18. OKpacka nakmyca B LLIe/IOYHOM pacTBOpe:
a) CUHSS; 0) KpacHas;
B) ©GecLBeTHas; r) XenTas.

24. CMeLLeHMe 3/1EKTPOHOB OT OAHOI0 CBA3bIBAEMOI0 XMMUYECKOM CBA3bI0 aToma K Apyromy,
MPOMCXOASLLEE C MOHMKEHMEM CTEMEHN OKMCNEHUS 3NEMEHTA, - 3TO:
a) BOCCTaHOB/IEHNE; 6) oKucneHue.

29. DNeKTponns3 - 3aTo:
a) NpoLeCcC NpeBpaLLeHNs 3NEKTPUYECKOM 3HEPTW B MarHUTHYIO;
6) npouecc NpeBpaLleHns MexXaHUYeCKONn 3HEPrUN B 3NIEKTPUYECKYIO;
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B) NPOLIECC NPEBPALLEHNS 3NEKTPUYECKOIN SHEPTUN B XUMUYECKYHO;
) NPOLIECC NPEBPALLEHNS ANIEKTPUYECKON 3HEPTUM B MEXAHUYECKY!IO.

31. PaspyLueHne MeTas1a B pesynbTaTe ero Gm3nKo-XxMMUYeCKOro B3aMMofeincTBms ¢
OKPY>KatoLLEen cpeaoin - 3To:
a)3N1eKTPONU3; 6) Koppo3us;
B) CONbBONN3; r) rmaponus.
BapuaHT 2

4. Yem 60nblLUe KOHCTaHTa guccoumaumm, Tem:

a) bonee AMCCOLMMPOBAHA KUCNOTa;

6) MeHee AMCCOLMMPOBaHa KUC/OTa;

B) MeA/ieHHee BELLECTBO pacrnafaeTcsi Ha MOHbI MPY pacTBOPEHNM B BOZE.

7. OKpacKa theHondTanemHa B KUC/IOM PacTBOpE:
a) 6ecLBeTHas; 0) KpacHas;
B) XKenTas; r') MaIMHOBas.

9. BblbepuTe BEpPHOE YTBEPXKAEHUE:

a) TeMnepaTypa 3amMep3aHna pacTBopa HUXKe TeMMePaTypbl 3aMep3aHns YNCTOrO PacTBOPUTENS;
) Temnepartypa KUMeHUs pacTBopa HuxKe TeMnepaTypbl KAMNEHUS YACTOrO PacTBOPUTESS;

B) TemMnepaTtypa 3aMep3aHna pacTBopa Bbille TeMMNepaTypbl 3amep3aHMs UMCTOr0 PacTBOPUTENS;
r) TemrepaTypa KMMNeHns pacTBopa paBHa TemMnepaType KUMeHUst YNCTOro pacTBOPUTENS.

15. B3SATbIli C 06paTHbIM 3HAKOM [AeCATMYHbIV NorapMM akTMBHOCTU (KOHLEHTpaLumn) NoHOB
BOZOpOAAa B pacTBOpe - 3TO:

a) VHAMKATOPHbIV NoKasaTesb; 0) BOLOPOAHbLIA NOKasaTesb;

B) TemnepaTypHbIil MoKasaTesb; ) 0ObeMHbI MOKasaTesb.

17. OkKpacka nakmyca B KUC/IOM pacTBOpe:
a) Ma/IMHOBas; 0) >xenTas;
B) CUHAS; r) KpacHas.

23. MNMepefaya 3MeKTPOHOB aTOMOM, T. €. MOBbILLEHWE CTEMEHN OKUCEHNS 3/IEMEHTA, - 3TO:
a) BOCCTaHOB/IEHME; 6) oKucneHue

28. AHTTIMIACKUIA YUeHbliA, YCTAaHOBUBLLIMIA 3aBUCMMOCTb MeXay KO/IMYEeCTBOM NPOLLE/LLIErO Yepes
PacTBOP 3/1EKTPUYUECTBA 1 KOMIMYECTBOM BELLECTBA, UCTbITABLUMM XMMUYECKME NPeBPaLLEHMS Ha

3NEKTPOAE:
a) Jx.K.Makcsens, 6) M.®apageir;
B) J./.MeHpenees; r) P.bpoyH.

30. KaTtog - aTo:

a) 3M1eKTPOA, Ha KOTOPOM MAET peakums BOCCTaHOB/IEHUS;

6) 2NeKTPO, Ha KOTOPOM MAET peakums OKUCNEHNS;

B) 3/1EKTPOJ, KOTOPbIA MOAK/OYEH K MONOXMTENBHOMY MOMKOCY UCTOYHMKA TOKA;
r) 3MeK TPOf, Ha KOTOPOM 3/1eMEHT OTAAeT CBOU 3/IEKTPOHbI.

PU3NKO-XMMNYECKIME CBOMCTBA HEOPraHNYeCKMX BELLECTB.
dopma TekyLLero KoHTponsa: Tect.1

1 OaMHaKOBOE YNC/I0 MPOrOHOB Y HEIATPOHOB COAEPXKUTCS B aTOME
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Dxenesa-56  2) mopa-127  3) kobanbTa-59  4) yrnepoga-12

2.HanbonbWw it paguyc nmeeT aTom 1)6p0M& 2) MbILLbAKA 3) 6ap|/|ﬂ 4)onosa
5.97MeKTpOHHas KoH(Urypaums  1s22s2p°3s:3p’° CoOTBETCTBYET MOHY 1) Sc2+  2)Al3+  3)Cr3r 4) Cazt

3.4Mcno 3HEPreTMYECKNUX YPOBHEW M YUNCNO BHEW HUX 3NEKTPOHOB aTtToMa x/iopa paBHbl COOTBETCTBEHHO

1)46 225 33,7 4)45

4. N3 NpuBEfEHHBIX XWUMMUYECKWUX 3INEMEHTOB caMblil 60NbWw 0 paguyc atoma MmMeeT

DB 2N 3)As 4P

5. B KakoM psify XUMUYECKNE 3NeMeHTbl PacnonoXeHbl B MOpsAAKe Bo3pacTaHWsa UX aTOMHOTo paguyca?

Na, Mg. A, S 2)Li,Be BC 3)P.SCLA 4FONC

6. B pagy Mg —>Ca — >Sr — > Ba cCnoCO6HOCTb MeTannoB oTAaBaTb 3/1eKTPOHbI

ocnabeBaeT 2) BO3pacTaeT 3) He M3MEHSIETCS 4) M3MEHSIETCS MEpUOVYECKM

7. B pagy Li— > Na — > K — > Rb cnocobHOCTb MeTannoB oTgaBaTb 3/1eKTPOHBbI

1) Bo3pacTaeT 2) ocnabeBaeT 3) He U3MeHsieTCA 4) U3MEHSIETCS NepUoaNYECKU

8. PacnpefeneHntio 3N1eKTPOHOB HO 3HePreTMYecKMM YyPpoOBHSAM B aTOMEe 3/1eMeHTa COOTBETCTBYeT paAjg uncen: 2, 8,
18, 6. B Neproanyeckoli cucTeme 3TOT 3IEMEHT PacriofioXeH B rpyrne
DVA 2MA 3)VB 4HMB

9. XMMMWUECKOMY 31eMeHTY, PacnonoXeHHOMY B TpeTbeM nepuoge m B Il A rpynne, cooOTBeTCTBYeT

BOAOPOAHOE COeAnHEHNE bb3 2) KUCIOTHBIA OKCKg 308 3) KUCIOTHBIA OKeug 305 4) ampoTepHbIA OKCUA, 3 203

10. B nopsifKe YBeNWYEHMWUS I3NeKFrpooOTpPULATrenNbl TCIM XUMUYECKUE 3INEMEHTBI PaCNONOXEHbB B pAfgy

)C,N,0 2)Si,A. Mg  3)Mg, Ca Ba HP,S, S

11. Han6onbwelh BOCCTAHOBUTENbHON aKTUBHOCTb o6GnajgaeT

YL 2) Be 3B 4) S
BapuaHT 1
1 Ywucno 3NeKTPOHOB B aTOME aproHa paBHO YWCNY 3/IEKTPOHOB B NOHe

1)S2  2)A13  3)Na+  4)F

1s22s2pE3s23p2

3. KaKyl 3nNeKTPOHHYKW KOHGMUrypauumtio umeeT aTom Haumb6onee akTUBHOro metanna?

Is2s2p'  2) Is2s2p(3s' 3) Is2s3  4) Is2s2pc3s23p'

4.B nopsigKe Bo3pacTaHUa aTOMHOrNO paguyca XMUMWYECKNEe 31eMeEHTbl PacnonoXeHbl B psigy

Be. B.C.N 2)Rb, K, Na Li  3)0,S Sc.Te 4) Mg, Al Si, P
5.9NeKTPOHHY Gopmyny 1s22s22p63s23p24s2 uMMeeT aTOM 3/1eMeHTa
)Ba 2Mg 3)Ca 4Sr

6.Yncno HeCcnapeHHbI X 31eKTPOHOB B atToMe alOMNHUA B OCHOBHOM COCTOAHWUU paBHO

1 22 33 4)07

7.Nerye BCero NpucoegmHAeT 3NeKTPOHbI arom

1)cepbl 2)xnopa 3)ceneHa 4)6pomMa
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8. Hanmb6onbwuih paguyc nMmeet atom

l)onoBa  2) KpemMHUs 3) cBuHUa  4) yrnepopa

9. B KakKoM psify NpocTblie Bel ecTBa PacnosloXeHbl B NOPSAAKE YCUNEHUS MeTanIUuYeCKNX CBOWCTB?

) Mg, CaBa 2) NaMgAL 3KCaFe 4)SCa My

10. B psaagy okcupgos Si(h — P20s5s — SOs— C 1207 KUCNOTHble CBONCTBA

1) Bo3pacTatoT 2) y6bIatoT 3) He M3MEHSIOTCA  4) CHauasia YMEHBLLIAKOTCS, NMOTOM YBE/IMUMBAKOTCA

1l. HemMmeTannmueckune cBolicTBa 31eMEeHTOB yCUNUBAK TCSH B pAjy:

ci—S—pP—S 2) Nn—pP— As— Se 3 B—LC—n-0o0 4y C—si— pP—nN

CTpoeHue BeLLeCTBa. DNIEKTPOHHAs NPUPoaa XUMUUECKOW CBSA3W. KpucTannmnyeckme 1 aMopgHble
BELLECTBA.
dopma TeKyLLEro KoHTponsi: TecT.

BapuaHT 1
1.B monekyne (ptopa XMMUYecKas CBA3b
1) KOBa/IeHTHaa nonspHas
2) KOBaJIEHTHas HenonspHas

3) NOHHas

4) BOAOpPOAHasA

2.B Kakom psgy 3anucaHbl opMy/ibl BELLECTB
TO/IbKO C KOB&/IEHTHOM MOJISAAPHOW CBA3bIO?

1) Ci2 113, HC1

2) HBr, NO. Br2

3) H2S. 110. X

4) H1, H20, PH3

3.XapaKTep OKCMAOB B pAgy

Na2) — MgO —Al1) 313MeHsAeTCs OT

1) OCHOBHOIO K KMUC/I0THOMY
2) OCHOBHOIO K amfpoTepHOMY
3) am(hoTepHOro K KUCMOTHOMY
4) KMCMOTHOIO K OCHOBHOMY

4.PacnpefeneHunio 3N1eKTPOHOB M0 3HEPreTUYecKUM
YPOBHSAM B aTOMe 3/1eMeHTa COOTBETCTBYET pAf,
yucen: 2. 8, 18. 6. B '1CX0O aTOoT 3/1eMeHT
pacnosoXeH B rpynne

VA 2)VIA 3)VB 4)V1b
5.KoBanieHTHaa HernonapHasa CBA3b XapakTepHa 4/1a
KaXX0ro v3 AByX BeLLeCTB:

1) BOAOpOAa 1 x/opa
2) BOAbI M anmasa

3) Mean v asoTa

4) Opoma 1 MeTaHa

6.COeJMHEHNIO C KOBA/IEHTHOW CBSI3bHO
COOTBETCTBYET (hopmyna

)Na20 2)MgCh

3)CaBr2 HLIF

BapuaHT 2
1.IoHHYIO KpUCTaNNYeCcKyHo PeLLleTKY UMEET
1)okeng Kanbums

2) BOAA

3) aNtOMUHNIA

4) anwvas

2.B pagy anemeHToB

MbILLbAK " ceneH  6GpoM BO3pacTaeT
1)aToMHbIN pagnyc

2) YMCNO HeCMNapeHHbIX 3/IEKTPOHOB B aTOMe
3) 4MCNO \3/1EKTPOHOB B aTOMe

4) 3/1EKIPOOTPULATENbHOCTD

3./13 nepeumncieHHbIX 31eMEHTOB Havbonee
3M1EKTPOOTPULIATENbHBIM SBNSETCS

Dasor

2) Kncnopog
3) Xnop

4)  drop

4.B KaKoM psifly XMMUYECKMNE 3NIEMEHTbI
PACMONOXeHbI B MOPsiIKe BO3pacTaHWs nx
aTOMHOro paauyca?

1)Be —=Mg —»Ca 2P =S —=C
3)Sh —As —P 4)Li —Be —B
5.MeTannmyeckne CBONCTBa Cnabee BCEro
BbIPaXKeHb! Y

DHatpus

2) MarHus

3) Ka/ibuma

4) aNHOMUHNA

6.ATOMHYIO KPUCTa/I/IMYECKYIO PELLETKY MMeeT
1)xnopoBoLopoL, 2)Boja
3)noBapeHHas Cosb 4)KpemMHesem
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7.B Kakom psafy npocTble BELLECTBA PaCMOIOXKEHbI
B NOPSAKE YCUNIEHNS UX MEeTa/ININYECKMX CBOWCTB?
NDNa,Mg,Al 2) K, Na, Be
3) Li, Na. K 4) Ba, Sr, Ca

8.Hanbosnee nonspHa XMmmyeckas cessb B
MOJIeKyne

1) cepoBsojopoa

2) xnopa

3) X/10poBOJopOAa

4) (hTopoBoAOpOaa

9.Kpuctannunueckas peLLeTka xnopuaa mtis

1) MeTa//InyecKas

2) MO/eKyNspHas

3) NOHHas

4) aToOMHas

10.BeLLeCcTBY C MOHHLIM TUMOM CBA3W 0TBEYaeT
(hopmyna

1)S03 2)SiF4 3)HC1 4)RbF

11.BelllecTBa, NMeOLLNe NOHHYHO
KPUCTa/IMYECKYHO PELLETKY, pacnonoXeHbl B paay:
1) MgClI2 Cab. HNO3

2) Pb(N03)2 HZS, Li2S04

3) Ba(OH)2 He, CuCh

4) NaBr03 CH3COONa, Na2S

12.B pagy: Na —» Mg —»AL —Si
AYBE/INUMNBAETCS YMC/IO SHEPreTUUYECKUX YPOBHEN
B aTOMax

2) YCU/IMBAOTCA METa/I/IMYECKNe CBOMCTBA
3/1eMEHTOB

3) YMeHbLLAETCH BbICLLIAsA CTENEHb OKUC/IEHS
3/1eMEHTOB

4) ocnabeBatoT MeT//IMYECKMEe CBOMCTBA
3/1leMeHTOB

13.CoefIMHEHNS C KOBAJIEHTHOWN HeMonspHOM
CBA3bIO PaCcMosIoXKeHbl B pagy:

1)02, C12, H2 2)HC1, He, H2

3)03 P4 HD 4)NH3, S8 NaF

14.BellecTBa TONbKO C KOBa/IEHTHOM MONSAPHOIA
CBA3bIO YKa3aHbl B pAay:

1) CaF2 Naz2S, N2

2) P4, FeCI3 NH3

3) SiF411F, H2S

4) NaCl. Fill. S02

15.TOoNbKO KOBa/IEHTHbIE CBA3N UMEET KaKoe U3
[IBYX BeLLEeCTB:

1)CaO un C3H6

7.41cno sHepreTuyecKmx cnoes 1 Ymcno
3N1eKTPOHOB BO BHELLHEM 3HEPreTUYeCcKoM Ccrioe
aTOMOB MbILLbsIKA PaBHbI COOTBETCTBEHHO
1)4,6 2)2,5

3)3, 7 4)4, 5

8.B BelLlecTBax, 06pa3oBaHHbIX NyTeM
COefJMHEHMA OfMHAKOBbIX aTOMOB, XMMMUYecKas
CBA3b

1)MoHHas
2) KOBa/IeHTHasA nonspHas
3) KOBa/IEHTHas HenosapHas

4) BOAOPOAHasN

9.B KakoM pagy XMMUYECKUe 3N1eMEHTbI
pacnonoXeHbl B NOpPsAAKE BO3pacTaHUs MUX
aTOMHOro paguyca?

I)Na, Mg, Al, Si 2)Li, Be, B, C
3)P, S, Cl, Ar 4)F, 0, N, C
10.CoeHEHMSAIMU C KOBAJIEHTHOM CBA3bIO
ABNAKOTCA

DNO2un NaCl 2)CaO n CHL

3)BaS n H2 4)F2un CCl14

11.Y aToMOB XMMWYECKMNX 3/IEMEHTOB,
pacnonoXeHHbIx B pagy: P —S —Cl,
yBe/IMYMBAETCA

Dpagnyc

2) OKUCMTeNbHAasA CNOCOBHOCTb

3) BOCCTaHOBUTE/IbHasA CNOCOOHOCTb

4) 4MCNO HECMapeHHbIX 3/1IeKTPOHOB
12./l0HHYIO KPUCTa/I/IMYECKYHO PeLLeTKy UMeeT
Dxnop

2) Xnopuvg uesns

3) xnopug tpocgopa (11)

4) okeng yrnepoga (1)

13.B KakoM psgy NpocTble BeLlecTsa
pacrosioXKeHbl B MOPAAKE YMeHbLUIEHUA
MEeTa/IIMYECKNX CBOMNCTB?

DBa. Sr. Ca 2)Li, Na, K

3)Be. Mg, Ca HAL, Mg, Na

14. XvimnyecKas CBA3b MeXAy MONIEKYNaMN BOAbI
1)BoopoaHas

2) NOHHasA

3) KOBasIeHTHasA nonspHas

4) KOBaJIeHTHasa HenonsapHas

15.B psgy anemeHtoB Na —* Mg —Al —Si
1)yMeHbINatoTCca pagnycbl aTOMOB
2)YMCHBIMAETCS YMC/I0 NMPOTOHOB B fApax aTOMOB
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2) NaNO03un CO
3) N2n K25
4) CHT 1 SIiCb

16.Cmewwann 140 r pacTBopa C MaccoBoW fosei
HUTpaTa Kanbums 15% u 60 I pacTBopa 3TOW ke
COMMN € MaccoBoi aonein 20%. MaccoBas 4onst Conm

3) YBE/IMYMBAETCSA YMC/IO 3NIEKTPOHHbIX CI0EB B
aTomax

4) YMEHbLLIAETCS BbICLLIAS CTEMEHb OKMUCNEHNS
aToMOB

16.Cmetuanm 80 I pacTBopa C MaccoBOi A0Nel

HAT paTa HaTpust 25% 1 20 r pacTBopa 3TOW Xe
ConM ¢ MaccoBou ponei 40%. Maccosasi fons

B MO/TlyYEHHOM PacTBOpe paBHa %.
(3anumwmTe Ymcnio ¢ TOYHOCTBLIO [0 AeCATbIX.)

COMM B NOMyYeHHOM PaCcTBOPE paBHa %.
(3annLUMTE YNCNO C TOUHOCTBIO 10 LEMbIX.)

XMMUYECKOe CTPOeHME KaK MOpsAOK COeUHEHNS aTOMOB B MOJIEKY e COrIaCHO UX BaJleHTHOCTU
dopma TeKyLLero KOHTposisa: TecT.
BapuaHT 1

1. OpraHuyeckas XMMns n3yyaet
A) KomnnekcHble coenHeHUS
B) CoefuHeHus yrnepoga n nx npespaLleHns
C) CoeauHeHMs a30Ta 1 UX NpeBpaLLeHus
D) OKu1CnTeNbHO-BOCCTaHOBUTE/bHbIE MPOLECChI
E) CBolicTBa HEOpraHNYeCKUX COeaMHEHWI
2. AnnHa C C cBAsu:
A) 0,134 um B) 0.140 Hm C) 0.105 Hm 1)) 0,154 Hm
3. ®yHKUMOHaIbHaA rpynna a/ibAeruaoB HasblBaeTCcA
A) TmgpokeunbHol  B) KeroHorpynnoin — C) KapboHWnbHOM
D) AmuHorpynnoin  E) Kap6oKkcunbHoM
4. PYCCKWIA yYeHbI, BNepBble NOMyYMBLUNI KayyyK
A) ®asopckuii  B) MakosHukoB C) bytnepos D) Jlebenes
5. Mo cnocobam Nony4YeHNsa NoNMMepPbI AeNATCA TONbKO Ha
A) HaTypa/ibHble U XUMUYECKME B) CMHTETMYECKNE N UCKYCCTBEHHbIE
C) WCKyCCTBEHHble U XUMuyeckne D) Xxummyeckue E) npupogHble
6. Ba/leHTHbI yron npu sp2 - rmbpuansaunmn aNeKTPoHHbIX 06/1aKoB
A) 120° B) 105° C) 109°28' 0)180° E) 107°
7. CornacHo Teopumn «Butanmama» opraHMyeckme BeLLEeCTBa NosyvatoT TO/IbKO
A) B NPOMbILLIEHHOCTK B) 13 HeopraH1M4ecKunx BeLLecTB
C) npu NpeBpaLLeHn 0AHMX OpraHNYecKmnx BeLLEeCTB B Apyrue
D) nof BANAHWEM «KWU3HEHHOW CUbI» K) B nabopatopuu
8. YueHbli4, Co34aBLUNIA TEOPUIO CTPOEHMSA OpPi aHUYECKMX BELLIECTB, OCHOBY COBPEMEHHOM XUMUU
A) Maenos N.11L  B) bepuennyc N.A. C) bytnepos A.M. O) bopoanH A.TT.
E) MeHgenees ..
9. Teoputo CTPoeHMA 6e/IKOBON MOMeKy bl B 1888 . NpeaioXKus:
A) H. 3uHuH B) /1 ¥YotcoH C)N. lowmw D) ®. Kpuk E) A. [aHuneBckuii
10. CuHT €3 Bropua
A) C16H34 —t—> C8H18 + C8H16
B) C2H6 + C12 —hv—> C2H5C1 + HO
QCH3lI + H2--—-- > CH4 + HI
D) 2C2H5C1 + 2Na —t—> C4H10 + 2NaCl
E) 2C2116+702....... >4 C02 +6H20
11. B 0T/IM4YMe OT HEOPraHNYeCKNX BELLLECTB B0/bLUMHCT BO OpraHNYeCcKX COeaUHEHNIA:
A) Tyronnasku B) nerkonnasku C) Henetyun D) anektponuTbl  E) Heroptouu

E) 0,120 Hm

E) 3uHuH

BapuaHT 2
1. TeoMeT pryecKas (MPOCT paHCT BeHHas) N30Mepus - 3TO
A) TMonoxeHve (yHKLNOHALHOW rpynnbl B MONEKY e
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B) MNonoxeHve yrnepoaHoi Lenu B NpoCTpaHCTBe

C) B3aumononoxeHve QyHKUUOHaIbHbIX Fpynn

D) Luc - TpaHC

E) MonoxkeHne KpaTHOW CBA3WN B MOJIEKY/ie

2. MHoroob6pasue opraHnmyeckmx coefHeHUM 06yC1I0B/IEHO

A) OKMCINTeNbHO-BOCCTaHOBUTENbHLIMU CBOO BaMy Yr/iepoja

B) Cnoco6HOCTbIO aTOMOB Yr/iepoa CoeanHATLCS MeXAY CO60i 1 06pa3oBbiBaTh PasvyHbIe Lienw
C) CnocobHOCTLI0 06pa30BbIBaTh pas/iyHble PYHKUNOHAIbHbLIE FPYNMbI

D) CrnocobHOCTbIO aToMa Yr/iepofa 06pa3oBbiBaTh JOHOPHO-aKLENTOPHbIE CBA3U

E) CtpoeHvem fgpa atoma yrnepoja

3. PyHKUMOHa/IbHAasA rpynna CnMpToB Ha3bIBaeTCs

A) Hutporpynna B) amuHorpynna C) rugpokcorpynna D) kap6okcun —E) kap6oHWN

4. Tpouecc coeiMHEHNST MHOTUX OAMHAKOBbIX MOJIEKYN B 60/1ee KpynHble 6e3 06pa3oBaHus
NMO6OYHbIX NPOAYKTOB Ha3blBAETCA

A) Peakupein 3amelleHns  B) Peakupein rugpatauum  C) Peakumein nonmmepusaumnm

D) Peakuuein rugpuposaHns  E) Peakupyein NoNMKoHAgHcaUmm

5. M3omepbl 0T/IMYaroTea Apyr or gpyra:

A) XVMUYECKNM CTPOEHMNEM B) Yucnom atomoB yrnepoga v Bogopoaa
C) KayeCTBEHHbIM W1 KONNYECTBEHHLIM COCTABOM
D) O6Luelt hopMynoii romMosiormyeckoro psiga E) Okpackoli

6. YacTuubl C HeCHapeHHbIMW 34eKTPOHaMM, 06pasyroLLmMecs Npu paspbiBe KOBaSIEHTHOM CBA3N
A) AHvoHbl B) Pagukanbl  C) KatmoHbl  Dj ATombl  E) MOHBI

7. BewecTBa 0MHaKOBOr0 COCTaBa, HO Pas/IMYHOro CTPOEHUS C pasINYHbIMK CBOMCTBaAMU
HasblBalOT

A) Wzotonamm B) Monumepamn  C) MN3omepamm D) Momonorammn  E) AHanoramu

8. BosokHa - nonmmepsbl, KOTopble

A) He MoryT BbITArMBaThCA B) amop(Hble v pa3seTs/ieHHble  C) MMEKOT BbICOKYH TBEPLOCTb

D) pacnoniaratoTcsi C BbICOKOIN YMNopsL04eHHOCTbIO E) He ropar

9. CoeanHeHNs1, CXO4HbIE HO XMMUYECKMM CBOMCTBAaM, COCTaBY, CTPOEHMIO, OT/INYAIOLLMECH Ha
rpynny CW: HasblBalOT

A) W3zotonamu B) Yrnesogopogamu C) Momonoramn D) AHanoramm E) N3omepamu

10. 'pynny atoMoB, ONpeAenaLWMX XapaKTepHble XMMUYeCKMe CBOMCTBA aHHOr0 Kracca
BELLLeCTB, Ha3bIBaKOT

A) CTpyKTy pHbIM 3BeHOM B) "OMOnornyeckoi pasHoctsto C) Monvmepom

D) Pagukanom I) ®y HKUMOHANILHOWA i py MHOM

11. He oTHOCW TCA K UC TOYHMKaM Yr/1eBOA0POAOB:

A) KameHHbI yronb B) HethTaHble rasbl C) NpupoaHbli ras 1)) HegTb E) rpaHut

Yrnesogopoapl
dopma TeKyLLEero KOHTPosiA: TecT.
BapuaHT 1
1. BblpaxaTb coCTaB He(hT 0AgHOM hopmy/ion
A) Hesnb3d, MOTOMY YTO HE(ITb - CMECb
B) MOXXHO, MOTOMY 4TO He(hTb - FOpHOYee BELLECTBO
C) MOXHO, NOTOMY YTO He(pTb - XWNAKOe BELLECTBO
D) Henb3d, NOTOMY 4YTO HE(PTb  COAEPXKMUT apoMaTUYeCcKue YrneBoAopoabl
E) MOXHO, NOTOMY 4TO He(pTb  CMOXHOE BeLeCcTBO2

2. Hc aBnseTca NpofyKTOM KOKCOBaHWA KaMeHHOro yris:
A) KameHHoyrosbHas cmona
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B) BoaHbIli pacTBOp aMMUaka
C) AMVHOKUCNIOTbI

D) Kokcosbliii ra3

E) Kokc

3. OCHOBHbIe HarnpaB/eHNA NPOMbILLIEHHOM MepepaboTKM NMPUPOAHOro rasa:
A) C/HTe3 HOBbIX BELLECTB, UCTOYHWNK 3HEPrun

B) Mony4yeHne napamHOB

C) Xrmunyeckoe Cbipbe Ans nosfyvyeHns nosmmMmepos

D) Mony4eHne opraHNYeCKMX pacTBopuTeneit

E) MonyyeHne apomaTnyeckmx yrnesoLopoLoB

4. MpofyKT nepepaboTKn HepTW, NCMOMNb3YeMbI N1 NPON3BOACTBA CMUYEK, CBEYEN
A) JIUrpovH.

B) EyapoH.

C) MapagmH.

D) CmasouHble Macna.

E) KepocuH

5. Hanbonee nerkas ppakums nepei oHKM Heg in
A) JlurpovHoBas

B) KepocnHoBast

C) Eazoitnb

D) EasonuHoBas

E) Masyt

6. Mpogy KT neperoHKM HeghTH, NPUMEHSIEMbI KakK roproyee A1 TpPaKTopos., - 3T0:
A) CmasoyHble Macna

B) JlurpovH

C) BazenuH

D) beHsuH

E) N'yapoH

7. KpeKUHr He(hTenpoayKToB NPOBOAM st C LiesIbio MoSTyHeHUS:
A) 6eH3MHa

B) 6eH30na

C) masyTa

D) 6yTagveHa

E) yrnesogos

8. OCHOBHOW crnocob nepepaboTKn HepTH
A) Muponus

B) KpekuHr

C) MeperoHka

D) PudopmumHr

E) Mpponns9

9. [NaBHbI HEAOCTATOK MEPEroHKN HediTK
A) Manblin BbIxog 6eH3nHa (He 6onee 20%)
B) BonbLuoit Bbixoa Ma3yTa

C) Bbicokast ce6ecToMmocTb
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D) AnuTenbHOCTb npoLecca
E) Huskas peHTabenbHOCTb
BapuaHT 2
1. Hamnbonee nerkas pakumnsa neperoHKN Hegtn
A) MasonmHoBas
B) Masyt
C) KepocrHoBas
D) Mazoinb
E) JlurponHoBas
2. OcTaToK HehTu, cofepXkaLymii yrieBoAopoabl ¢ 60/1bLLIMM YMC/IOM aTOMOB Yr/iepoa
A) JIurpounH
B) Mazyt
C) BeHsnH
D) KepocuH
E) Masoiinb
3. TexHOMorn4yeckunii npouecc nepepaboTKn HePTeNPOLYKTOB C LieIbl0 NOMyYeHUs
BbICOKOOKTAHOBbIX GEH3MHOB:
A) PuopmunHr
B) SnekTponus
C) 'vpponns
D) Mmppataums
E) Muponus

4. B OT/IMYME OT HEOPraHNYeCKMX BELLECTB 60/bLLUMHCTBO OPraHNYeCcKnX COeANHEHWIA:
A) Tyronsasku

B) nerkonnaeku

C) Henetyuu

D) anekTponuTsl

E) Heroptoun

5. He saiBnseTcA (PU3MYeCKMM CBOMCTBOM He(hTU:
A) lNpaKTnyeckn He pacTBOpMMA B BOJE

B) C xapakTepHbIM 3anaxom

C) He nmeet 3anaxa

D) MacnsHucTasn XnaKoc b

E) OT cBeT10-6yporo Ao YepHOro Lseta

6. B cocTaB rasoBoro 6eH3viHa B OCHOBHOM BXOASAT
A) TeHTaH 1 rekcaH

B) OtaH 1 nponaH

C) 31aH 1 rekcaH

D) MeTaH v aTaH

E) StuneH n nponaH

7. BellecTBOo, KOTOPOE He NonyyaroT U3 MasyTa
A) TONIMBO

B) BazeniMH

C) ryapoH

D) napaduH

E) rnokosa



8. Mpouecc pacLuenneHns yrneBoLopoa0B, COAePXKaLLMXCA B nedrn, B pe3ynibTaTte KOTOPOro
o6pasyeTcs yrnesofoposbl C MEHbLUMM YMC/IOM aTOMOB YT /1Iepoja B MOJIEKY/Ie, Ha3bIBAETCS:
A) PrucopmmrHrom

B) Monunmvepu3saupeit

C) MonvkoHaeHcaumel

D) KpekuHrom

E) Auccummnsumeid

9. KOHeYHbIM NPOLYKTOM MepPeroHKN MasyTta ABNSETCA
A) BasenvH

B) NyapoH

C) Congposble Macna

D) Cma3o4Hble mMacna

E) MapadmH

Kucnopoacogepallme opraHuyeckme coeguHeHns
dopma TeKYLLEro KOHTPosiA: TecT.
BapunaHT 1
1 ®yHKUMOHa/IbHasA rpynna CcrnupToB:
a) -OH: 6 (HO: b-NHZ ) COOI:
2. BewectBo CH3-CH2-CH2- CH20H Ha3bIBaeTCA:
a) 2 - MeTunnponaHon - 1, 6) nsobyraHon; B) 6ytaHon - 1 1) 2,2 - AMMETUN3TaHO.
3. Y6epuTe «MLLIHEE» BELLECTBO:

a) C3H70H; 6) C2H50H; B) CH3COH,; r) CH30OH.

4. Peakuus aTepudmnKaumm sTo peakumsi B3aMMOAeNCTBUS MEXAY:

a) CMMPTOM W OCHOBaHWeM 0) afibAernaom 1 KUCIopoLoM;
B) ABYMSI OAMHAKOBbIMW CMMPTamu; ) CNUPTOM W KUCNOTOW;

5. OTaHON He pearvpyer c:
a) Bogoi; 6) ruapokcugom mean (11); B) okemgom mean (11); ) KMCNOpoOAOM.
6. MNpwn HarpeBaHuun Bbile 140"'C B npucyTcTBUM H2SO4 13 aTaHOMa NoyYaeTcs:

a)3TUNEH: 0)3TUNEHTNINKONb; B) MeTaH; r) aueTuneH.
7. TpogyKTamy peakuum B peakuun ropeHnst SBNSKTCS:
a) YrNeKucnblid ra3 1 Bofa;  6) NpocToin agmp; B) CNIOXHbIM 3mp; ) COMb.

8. Mpn oKMCNeHNN anbAernioB 06pasyoTcs:

a) KUCNoTbl: 6) PeHosbI;  B) YINEeBOAOPOAb!: T) CINPTLI.

9. N'pynna - C=() HOCUT Ha3BaHWe:

a)KapbOKCWNbHO; 6)anbaerngHoi; B)KapOOHWUNbHOW;T)rMAPOKCUNLHOM.
10. HasBaHue «anbgerng» o3Hayaer:

a) fernapvpoBaHHbIin cnupT; 6) rMapaTMPOBaHHLIN ankeH.

B) MMAPaTUPOBAHHbIN a/IKWH; T) OKUCNEHHBIA CrNPT.

11. dopmyna aueToHa:

a) C3 - OH; 6) CH3-0O-CH3; B) CH3-0-C2115; ) CI3 -CO - CH3.
12. Mpw BOCCTaHOB/IEHMN anbAernaoB 06pasyroTcs:

a) (heHonbl:  6) YrneBoAopodbl;  B) CAMPTLI; ) KUCNOTbI.

13. dopmanuH - 3ro ...

a) 20 %- Hbli CNPTOBOM PacTBOP YKCYCHOr0 a/lbAeruaa;

6) 4 % - HbliA CNMPTOBOI PacTBOP aLEeTOHa:

B) 2 % -Hbli1 BOAHbI pacTBOP Ba/lepMaHoOBOro anbAernia:

r) 40 % - HbI1 BOAHbLIN PacTBOP MypaB),MHOMO anbiernaa.

14. CocTaB Kap60oHOBbIX KUC/IOT OT paxaeT 06Lias gopmyna

a) RCOOR 6) RCOH B) ROH r) RCOOH

15. YKaxkute hopmMyny KUCNOTbI, ABMAIOLENCA aflbAer Ma0KNUCNOTON
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a) C17H31COObl  6)HCOOH B)CH3COOH 1) Cul hiC’'OOH
16. K npegesibHbIM 0HOOCHOBHbLIM Kap6b0OHOBbIM KMC/1I0TaM OTHOCUTCA BELLECTBO, (hopmyna
KoToporo a) C3H6O 6) C3HOEOr  B)CrH602 1) CrHEO
17. HazoBuTe KapboHoByto Kucnoty C3H7COOH
a) KanpoHoBasi  6) yKCycHasi  B) NPOMMOHOBasA ) Mac/siHas
18. ®dopmyna Kapb0oHOBOW KUC/OTbI C MOSISIPHO Maccoi paBHoO 74 r/Mosb
a) C2H4O2  6) C3HO60r  B) C4HsO2  r)CsHio02
19. MaKpomMo/ieKy/ibl Kpaxmasia COCTOAT U3 OCTaTKOB:
a) rNOKo3bl;  6) pub0o3bl;  B) caxaposbl;  T) (hPYKTO3bl.
20. Mmoko3a B Npupoje obpasyeTca B MpoLiecce:
a) rmgponunsa; 6) rmaparaumun; B) pasfioXeHWs; ) (hOTOCUHTe3a.
BapnaH T2
1. 3tnnat HaTpua (C"HsONa) MOXKHO nony4nTb B3aMmogencTemem staHona (C2HsOH) c:
a)NaOll; 6) Nal; B) Na; ) Nall.
2. CnupTbl, coflepxKalme B Monekyne Ao 15 yrnepofgHbIX aTOMOB SABNAKOTCA:
) XXNAKOCTAMU U TBEPAbIMU BELLECTBAMU; 6) B OCHOBHOM >XNKOCTAMMU,
B) TBEPLAbIMU; ) BCE >KMAOKOCTAMM,
3. C yBennyeHNemMm OTHOCUTENbHOW MOJEKYNAPHON MacCbl  pacTBOPUMOCTb CMIMPTOB
a) yXyALuaeTcs; 0) ynydlaeTcs; B) He U3MEHSEeTCS; r) N3MeHseTCS.
4. MepeBog C2114 «»C2H50H ocyulecTBNAETCA peakLmei:
a) rugparauuu; 0) ropeHus; B) Jervgpataumu; r) rMapvpoBaHus.
5. Kakoe coeanHeHMe 06pasyeTcst Npu B3aMMOAENCTBUN 3TUNOBOMO cNnpTa 1 6y TaHOBOW
KUCNOTbI:
a) C2HsCOOC2Hs; 6) CH3COOCHs3; B) C3H7COC2Hs r) CsH7COOC:zHs.
6. BoLOpOZHble CBA3M He yCTaHaBNMBAKOTCA MeXLy MOJSIEKYNaMu:
a) Bogopoda:  6) nponaHona; B) BOfbl: r) MeTaHona .
7. BewecTtBo, hopmyna kotoporo CH3CHO, Ha3biBaeTcA:
a) 3TaHOBasA KWUCNOTa; 6) aLETOH: B) 3TaHOM; T) 3TaHasb.
8. Anbferng, He NUMetoLLMIA YINeBOAOPOAHOIO pagukana:
a) MacnsHbIi; 6) BanepuaHoOBbI; B) MypaBbUHbIA; ) YKCYCHBbIA.
9. Cpean nepevncneHHbIX BELLECTB anbAeruioM HasbIBaeTCA:
a) 9TaHOBasA KMCNoTa; 6) aLETOH; B) 3TaHON; ) 3TaHa/lb.
10. Ma3006pasHbIM SABMSETCA anbaerna:
a) YKCYCHbI; ©) NPOMNMOHOBLIN;  B) BaSIePUaHOBbLIN; ) MypPaBbWHBIIA.
11. Aina nonyyeHuss MeTaHaNsA B MPOMBbILLIEHHOCTU UCMONb3YETCA:
a) MeTaHo/; 6) 3TWUNEH; B) 3TaH; I) aLUEeTW/EH.
12. Peakumsi c aMMmnayHbIM pacTBOPOM oKcumga cepebpa (1) xapakTepHa 4/s:
a) nponaHona -1; 6) NnponaHans; B) MPONUOHOBOW KWUCNOTbI; ) 3TaHAMONA.
13. PYHKLMOHA/IbHAA rpyrnna KapboHOBbIX KUC/OT COCTOUT U3...
a) KapObOHWMNBHON 1 aMUHOrpynnbl 6) rMAPOKCUILHOM M aMUHOTPYnbI
B) KapOOHWUNBbHOW M TMAPOKCUBHON Tpynnbl  T) KapOOHUILHOW 1 HATPOTPYMIbl
14. Ha3oBUTE COeMHEHNE:
CH3-CH2- C(CH3)2-CH2-COOH
a) 3,3-AumeTunrentaHanb 6) 3-MeTUANEHTaHOBas KUCIOTa
B) 2,2-AUMeTUNOYTaHanb ) 3.3-AMMETUNNEHTAHOBas KMCOTa
15. dyHKUMOHa/IbHAsA rpyrnna KapboHOBbIX KUC/IOT Ha3bIBaeTCA
a) KapboHUNbHOM 6) rMAPOKCUIBHON B) KAPOOKCU/IbHOW T) CNIOXKHO3(MPHOM
16. HatoBn Ic coegnHenmne CIlIj-C'H(C'H3)- ( II: -( IT -(OOH
a) 2-MeunineHTeHoBas Kucnota 6) 4-McTunbyTnnoBas Kucnorta
B) 2-MEeTW/INEHTAHOBAA KMUC/IOTa r) 4-MeTUMEH raHoBast KUCNoTa
17. dopmyna KapboHOBOW KMCOTbI C MOIIPHOM Maccoil paBHoi 60r/mMornb
a) C2H402 6) C3H6Or  B) C4HsO2 1) CsH1002



18. K gucaxapmngam OTHOCUTCA: a) (PpyKTo3a; 6) Kpaxman;  B) caxaposa; r) pnbosa
19. 'maponnsy Hec noaBepraeTca:

a) ()pykTO3a; 6) Kpaxmasi, B) KfeTyaTKa; I) caxaposa.

20. Caxapo3a B OT/IN4YME O T/IHOKO3bI:

a) pacTBOpPSETCA B BOLE; 6) MMeeT CBOMCTBA MHOrOAaTOMHOIO CMNMPTAa;

B) SIBNSIETCSH KPUCTA/IIMYECKMM BELLLECTBOM; ) HE [aeT peakummn «CepebpsHOoro 3epkana.

A30TCoAepXaLllMe opraHMYecKme BeLLIECTBa.
dopma TeKyLLEero KoHTponsi: TecT.

BapuaHT 1
1. BblbepuTe BeLlecTBa KOTOPble 06pasytoTcsa Npu ropeHnn aMmMHOB
a) Bofa 0) okcmg a3oTa  B) a3oT I YrnekKucnblid ras ) aMMuak

2. BblbcprTe HeBepHOe YTBEPXKAEHWE MPO MeTUIaMUH
a) XOPOLLO pacTBOpUM B BOfE 0) UMeeT pe3Kuini aMMUaYHBbIA 3anax
B) 3TO XXUAKOCTb

3. Bropn4yHbIM ammMHOM ABNSETCA
a) TpUMeTUIaM 1K 6) MeTunaMmnH B) AVMETUIAMUH

4. Y Kakoro BeLecTBa CU/IbHeE BbipaXkeHbl OCHOBHbIE CBOWCTBA
a) aMmmak 0) MeTMNaMMWH B) aHWNH

5. AMVHOKNCNOTbI cofepykaT (PYHKLMOHa/bHbIE FPynmbl
a) -COOH u -Nil: 6) -COOLIn-NCb B)-Nil? 1 OH  r)-N02u-CHO

6. AMUHOKNCNOTbI — 3TO
a) OKpalleHHble TBepAble BelllecTBa 6) 6ecuBeTHbIe KPUCTANIMYECKME BELLECTBA
B) 6ECLIBETHbIE XMAKOCTA r) razoo6pasHble BeLlecTBa

7. B BOAAHOM pacTBOpe aMUHOKUC/IOTbI He B3aMMO/EIACT BYHOT C
a) HCL 6) NaCl B) NaOl | r) C2HsOl|

8. K 6UNossipHbIM COefMHEHUSAM — BHYTPEHHUM CO/IIM — OTHOCUTCSA
a) rMUnH 6) aMnHoaLeTar HaTpus B) COMIAHOKMCIbIA TNLUH
r) auetar aMMOHMA

9. benkoBble MO/EKY bl NOCTPOEHbI 13 OCTATKOB
a) TOMIbKO a-aMUHOKKENoT 6) TONbKO (3-aMMHOKMCOT
B) TO/IbKO CO-aMMHOKMCNOT r) BCEX TUMOB aMUHOKUCNOT

10. B cMHTe3e 6eNKOB B XKMBbIX OpPraHu3Max NpUHUMaoT ydacTue

a) 150 aMMHOKUCNOT 6) 100 ammHOKMCNOT
B) 20 aMMHOKMCNOT r) 10 aMMHOKKCNOT
BapuaHTt 2

1.KauecTBeHHOM peakLMein Ha aHUINH SABNSETCA peakums
a)rnapmpoBaHme 6)xnopupoBaHune
B) 6poMMpOBaHUA
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2. AMUHOM fIBNSETCA BeLLECTBO, hopMyia KOTOPOro
a) C2HsNO2 6) C2HsOH
B) C2HsNIVR

3. BellecTBO, KOTOPOE He pearnpyet ¢ aTUIAMUMOM
a) cepHas KucnoTta 0) yKCyCHasa KucnoTa
B) r’MAPOKCUA HaTpuA

4. K aMVMHOKMC/I0TaM OTHOCATCS BELLECTBA € 06LLeli (iopMy ol

a) R-Cl12-CONHz2 6) IbN-CII(RK’()OH

B) R-CH2-COONIL r) NO2-Cl KR)-C0011

5. AMMHOYKCYCHasi KMUCN0Ta B BOAHOM PacTBOpe HaxOAUTCA NPenMyLLECTBEHHO B CrefyHoLLEN
thopme

a) HIN+CH2COOH 6) HoaN-CH2-COOH

B) H2N-CH2-COO r) HN+CH2COO*

6. AMWUHOKMC/OT bl UMEHOT CBOMCTBA

) TO/MIbKO OCHOBHbIE 0) TO/MIbKO KWC/OTHbIE

B) aM(poTepPHbIe r) He UMEHT NOAO6HbLIX CBOWCTB

7. CKOMbKO annenTnaoB (MakcuManibHO) MOXET 06pa3oBaTbCsA NpY NPOBEAEHNN PeaKkLUnn rANLMHA
C aJTaHNHOM?
a) 1 6)2 B) 3 rN4

8. AMMJHON, a B 6esikax NenTUAHOWN, Ha3bIBaKOT i PyMHY aTOMOB
a) -CO-NH' 6) -COONH4 B) -CON1\r ' r NihCOO'

9. MenTngHOM rpynnoi HasbIBatOT rPynny aToMoB
a) -N11 16) -CO' B) -COONb# r) -CO-NH'

10. MepBrYHasa CTPyKTypa 6enKa 06yc/ioB/ieHa 06pa3oBaHMEM CBSI3EN
a) MOHHbIX  6) NenTUAHbIX B) BOLOPOAHbIX r) AMcynbmuaHbIX MOCTUKOB

Kputepun oLgHNBaHKS

«3a4TeHo»

5 (oTnnyHo) - 81-100% npaBu/IbHbIX OTBETOB.

4 (xopoLwuo) — 61-80% npaBu/bHbIX OTBETOB.

3 (ynoBneTBopuTesibHO) - 41-60% npaBu/bHLIX OTBETOB.

«He 3a4TeHO»
2 (HeynoBneTBOpUTENIbHO)  MeHee 40% npaBu/ibHbIX OTBETOB.

5.2. ®OH/] OLIEHOUYHbIX CPEACTB MPOMEXXYTOYHOW ATTECTALINN

®OC NpoMeXXyTOUHO aTTecTaummn npefHasHaveH A8 KOHTPOAS M OLEHKN 06pa3oBaTesibHbIX
[OOCTVKEHUIA 00yHatoLmXcs, ocBamBatoLWmnx yyebHyo aucumnandy OYT1.09 Xumus.

®OC paspaboTaH B cooTBeTCTBUM TpeboBaHUAMM OIMOI CIMO no cneypansHocTy 20.02.02 3awwmTa
B Upe3BblyaliHbIX CUTyaUusX, paboyein nporpamMmmMbl y4e6HOW AUCUMMINHBI.

YyebHasA gucuMnInHa ocBanBaeTcs B TedeHne 1cemecTpa B 06beMe 81 yacos.



®OC BKOYaeT KOHTPO/IbHbIE MaTepuasbl ANs NPOBeEHNs NPOMEXYTOYHO aTTecTalmm B hopMe:

KOHTPO/IbHOW paboThl B 1 cemecTpe, AnthhepeHLMPOBaHHOMO 3a4eTa BO 2 CEMECTe.

[MacnopT OLEHOYHbIX CPeacTB

HavmeHoBaHWe TuH DODMbI
No yuebHoM P CpepfcrtBa KOHTPOSIA
KOHTpONSA KOHTPONS
AUCUMMNIINHDI

2 OYI1.09 Xumus
l0YHbIl

Mpomexy  AuddepeHumpos
anHbI 3a4eT

4 BapuaHTa 3a4eTHOIN paboThbl

KoHTponbHas paboTa st TPEHMPOBOYHbIX
ynpaxkHeHuin BapuaHT 1

CofiepX<aHue TeCTOBOr0 3ajaHus]

BapunaHTbl 0TBETOB

Uacsb A

1 Peakuuen 3ameLLeHNs SABMSETCA:

2. K Knaccy ankmMmoB OTHOCUTCA

3. Mpynna - OH sABnseTca (yHKUMOHabHOWA
rpynroi:

4. B cxeme npespauleHnii CoHs '~ C?Ho
C2HCL BewectBamun X 1 Y ABNAKOTCA:

—_— > — >

5Tun  xapakTepHbIX A/ alKeHOB peakuui,
06YC/IOB/MEHHBIX Ha/IMYMEM S-CBSA3M B MOJIEKYMaxX

6. V130Mepbl 0TIM4yaroTes

7. MeTaHanb 1 (hopManbaervif ABISHTCS:

8. CKOMbKO a/bJlernjoB COOTBETCTBYET hopmyse
CsH 100

A)  CH4+Cl2~*

b) CH2+ C12-»

B) CxH|6 + H2—

N C2H4+ C12->

A) C111

B) CI,

B) CHI

MNC2H2

A) KnCnoT;

B)anbaernaos;

B) cnupTos;

IN) amyHOB.

A CI2 Na;

B) HC1, Na;

B) H20, NaCl;

N H2, CL2

A) 3amelLeHns

B) paznoxeHus

B)o6meHa
MNnpucoefnHeHUs

A) XUMUYECKMMMN CBONCTBaMU
B) XMMUYeCKO aKTUBHOCTbIO
13 XuMMYeCKMM CTPOEHMEM
I u3nyeckmMn cBOMCTBAMM
A) romonoramu

B) CTPYKTYpHbIMU M30MepamMu
B) o4HMM 1 TeM e BeLLEeCTBOM
") reomMeTpryecKMMU 130MepamMu
A) 2

b) 3

B) 4



9. FOMO/IOrNYeCKMin psg, a/lKaHOB OMNMCLIBAETCA
o6LLelr hopMyoii:

10. Mpwn nponyckaHWn ra3oobpa3Horo BeLLecTsa
Yepe3 GPOMHYHO BOZY WM NepMaHraHat Kanvs
pacTBop 06ecLBeTUNCA. 3TO BELLECTBO:

11. ¥YKcycHas KucnoTta MOXET pearmpoBsaTth C.

12.B NpOMBILLNEHHOCTY XXULKME XUPbI NepeBoaaT
B TBEpAble 4Na nonyyeHUs

84

N >S5

A) OHH2)

B) CnHrmH;

B) C,,H21

N Clon-r

A) 3TaH;

B)aTunen;

B)kucnopog;

N condHas Kucnora.

A) 1(HKOM 1 BOfON;

B) CepebpoM 1 CONSHOM KUCNOTON;
B) Kasvem u cepoit;

N MarHviem 1 rmgpoKcuaom HaTpus
A) Mblna

B) rnvuepuHa

B) maprapuHa

N onndbl
13.Monekyna ankaHa CoaepXXuT 8 aToMoB A) 38
BoZopofa. MonapHas macca a/ikaHa paBHa: b) 40
B) 42
N 44
14. Kakoi o6bem okcupa yrnepogal 1V) (H.y.) A) 5.6
obpasyeTcs npu cropaHun 11.2 n nponaHa: b) 22.4
B) 33.6
N 112
15. Kakaa 13 OTHOCUTENbHbIX MOMEKYNAPHbIX A) 80
Macc COOTBETCTBYET Macce OyTaHosa: B) 74
B) 32
Mn 72
UacTb B.
1 Hanwucatb ypaBHeHUs peakuuid, C NOMOLLbHO ceHa > C2H50H -> CH3-CcH=0->
KOTOPbIX MOXHO OCYLLECTBUTL MPeBpaLLeHus:
CH3-COOH CH-COONa

2.  Kak B ObITYy HasblBaeTCA MPOAYKT MUTaHWS,
ABMIAOLLMIACA CNIOXKHBIM 3PUPOM FIMLEPUHA 1
HenpeesbHbIX KapOOHOBbIX KUC/IOT?

3. QTaHanon-1.2 MOXeT pearmposartb C:

(3anuwnTe cOOTBETCTBYIOLLME OYKBLI B
anaBUTHOM NOPALKE).

(3anuMLunTe 0AHO CNOBO B MMEHMTENIbHOM Majexe
eJMHCTBEHHOrO YMCa)

A) Ingpokeungom megu (1)
B) okcngom xenesa (1)
B)xnoposogopogom

1) Bogopogom

[d)kanuem

K) YKCYCHOIA KUCNOTOM

Uacs b C.

1 OnpenenuTe thopmMyny YrneBoAopoaa.

2. MpeanoxuTe Hanbonee paLMoHabHbIV NnaH
OMPefENeHNs BELLECTB:

B yrnesofopofe maccosas 40ons yrnepoja pasHa
84%. OTHOCUTENbHAsA MIOTHOCTbL NMapoB
yrneesofopoaa no Bo3ayxy pasHa 3,45.

["nnuepuH 1 cepHa Kucnota

BapwaHT 2



Cofiep>kaHne TeCcTOBOro 3ajaHus

BapuaHTbl 0TBETOB

YacTb J1.

1 YpaBHeHUWe peakuuun nNonydeHns aueTuieHa B
naboparopuu:

2. dopmMyna MeTuLmMKI0byTaHa COOTBETCTBYET
obLel opmyne

3. HaseaHue BewlecTBa, popmyna KOTOpOro
CH3-COOH:

: I
4. B cxeme npespatleHnii C2Hb l— ->C2bKCL y->

C2Hs50H BelectBaMmn X 1Y ABNAKOTCA:

5. lnviHa cBsi3n C - C Y BaJIEHTHbIA Yron B
MoOneKynax ankaHoB

6. Peakuunsi NonyyYeHNs Kay4yKoB
7.CX0ACTBO M30MEPOB MexXay coboi

8. BeH30/ M3 aLeTUNeHa B OfHY CTaauio MOXHO
MONYYUTb peakLmeit

9. CoeamnHeHNs, CXO4HbIE MO XUMUYECKNM
CBOICTBAM, COCTaBY U CTPOEHUIO, OTAMYat LW necs
parmeHTOM Monekyn (CH2), HasblBalT:

10. Kakoii TMn peakumin xapakTepeH AN akaHoB:
11. Kanbgerngam oTHOCATCS:

12.CNoXHbIA 3(h1p MOXHO MOYYUTH MpK
B3aMMO/ENCTBMN KapbOHOBON KMUCMOTbI C:

A) C2H50H -+ C2H4 + HO
B) CaC2+ 2 HXO —* C2H2+ Ca(OH)2
B) C2H2+ HOH -> CH3COH
1)2 CH4—»C2H2+ 3 H2
A) CrH212

B) CnHmM

B) CnH2w2

N CnH20

A) aueTanbgerua,

b) aTaHOBasA K1CNOTA,

B) sTaHon;

I MeTaHOBas Kucnota.
A) CI2 Na;

B) HC1, Na;

B) H20, NaOH,;

MNC12 NaOH.

A) 0,120 Hm, 120°

B) 0,154 Hm, 109°28'

B) 0.140 Hm, 120°
1)0.134 Hm, 109°28'

A) rnaporeHmsaums

B) nonumepusauus

B) nsomepusauus
MNnonnkoHAeHcauus

A) B cocTaBe

B)B cTpoeHuu

B) B cBOMCTBaX

IN B crnocobax nonyyeHus
A) ferngpupoBaHns
B)rnapvposaHus

B) rpumepnsaumm

N rugpataumm

A) aHanoramu;

B) M neBogopogamu;

B) nsomepamu;

N romonoramu.

A) nonumepusaumy,

b) 3ameLLeHus;

B ) npucoeanHeHns;

N perngpataumn

A) C2H6;

B) CH3CH2COH,;

B) C2Hs0H,;
MNC3H7COOH.

A) aueTuneHom
B)xnoposogopoLom

B) 3TUNEHOM

1) meTaHO/IOM



13.Macca 5 nnTpoB nponaHa npu H.y. paBHa:

14.KakoBa Mo/isipHas Macca 6eH3ona:

15. OTHOCKTe/IbHaA MIOTHOCTbL aLeTusIeHa o
BOZIOPOAY paBHa:

)98
E) 4.52
B) 16.84
1) 22,40
n 72
B) 78
B) 80
N 86
n 13
E) 16
B) 24
M) 26

YacTb B.

1 HanucaTb YpaBHEHWS PeaKLuid, C MOMOLLbHO
KOTOPbIX MOXHO OCYLLECTBUTbL MPEBPaLLEHMS:

2. 3annwumTe NponyLieHHoe C/I0BO B
NMEHUTENIbHOM Nafexe

3. deHoN pearnpyer c:

(3anMwmTe coOTBETCTBYIOLME OYKBbI B
a/1(paBNUTHOM MOPSLKE).

CaC2-» C2H2-> CeH6-> CeHIBr -> CeHIOH.

NycTas mMacca, ocTaroLascs nocne neperoHKm
He(hTW, Ha3bIBaeTCA

) Kucnopopgom

b) 6eH30M10M

B) rugpokcmaom Hatpus
[")X10pOBOAOPOLOM

/() HaTprem

E) okcmpom kpemHus (1V)

YacTtb C.

1 Onipegenute opmyny:

2. HanmwnTe ypaBHEHMS peakLmid, Npy NOMOLL
KOTOPbIX MOXKHO ONpPeAennTb laHHble BeLLeCTBa:

Maccosasi 10N151 Yrnepoja B yrnesoaopoae
coctasnset 83,33%. [M10THOCTb MapoB
YIrNneBofopoAa no sogopoay pasHa 36.
JTaHON U MeTaHasIb.

BapuaHT 3

Cofep>kaHne TeCTOBOIo 3ajaHum

BapunaHTbI 0TBETOB

YacTtb A

1 B KaKoM psiie OpraHuyYecknx coeauHeHuii
HAXOASATCA TONMbKO YrNEeBOAOPO/bI:

2. BewlectBo, CTpyKTypHas hopmyna KOTOporo
CH3-CH - CH2-C= C-W..
eH3 !
CWs
HasbIBaeTCA:

3. BblbepuTe NpaBuibHOE Ha3BaHWe COEANHEHUS:

LLIr'I_Ib—cooH

A) (aH6- C3HH,

C2Hs0rT: B)
CIbCOOH, C6H6, CH3COH,;

B) C2H2, C3H8,

C17H36; )
CBHSN02 CH2CI2, C3H7NH2

A) 6-MeTUIrenTuH-3

B) 2-METUrenTuH -4
B)2-meTunrekcuH -3

N2-meTnnrenteH -3

A) aMVHOYKCYCHasi KWUC/OoTa;
B) ammHonponaHoBas KUCNOTa;
B) aMMHOMeTaHOBas KUCNOTa;
1) HUTPO3TaH.



4. BelliecTBOM X B LieNoyke npespaLLeHui
CH.(w X (IM011 tNa(l sBnsercs:

5. Bupa rmbpuamnsaunmy aneKTPoHHbIX 06/1aKoB
aTOMOB Yr/iepoja B aslkaHax

6.06LLas hopmyna roMosioroB psia afikagueHos

7. 3omepoM 6yTaHOBOW KIUCNOTbI SBNSETCS

8. M3omepamu sBnar0TCA

9. 'omorsnorom byTeHa-2 fBMsSeTCA:

10. FoMonoruyecknin psg anknHOB OMUCHIBAETCS

06LLelt hopMynoiA:

11. Peakums cepebpsHOro 3epkasa» xXapakrepHa
ans:

12. YKnakue Xupbl NepeBoamn T B TBepable

13. Kakoin 06bem kucnopoga (H.y.) Tpebyetcs gns

cropaHus 46 r sTUNOBOro CnupTa:

14.0THOCUTE/IbHAA NIOTHOCTL MeTaHa (H.y.) Mo
BO34YyXY paBHa

15.29K0M10rM4Yeckn YMCTbIM TOMIMBOM SBNSETCH

87

A) CUXI;

BKMT;

B)OH?C1,

1)Clbcocn.

A) -sp

b)- sp2

B) - sp3

M sswupp

A) Criam2

B) CnHmM

B) CrH2w2

N OH¥2

A) oyTaHon

B) neHTaHOBasA Kucnota
B) OyTaHanb

1) 2-MeTMINPONaHoBas KucoTa
A) NeHTaH 1 neHTagueH
B) ykcycHasa kucnota u Metungopmmar
B) 3TaH W aueTwneH
M)aTaHoN W 3TaHa/b
A) NEHTEH-2;

b) byTaH;

B) OyTeH-1;

N neHTaH.

A) CUIHI 2,

b) CnLLin-r;

B) CrH2T

N CrH2wL
A)anbaernios;
B)KapbOHOBbIX KWC/OT;
B) 0HOaTOMHbIX CMMPTOB;
") MHOroaToOMHbIX CMMPTOB.
A) pacteop KOH

B) pactBop KMn04

B) bpom

1) Bogopos

A) 224

B) 112

B) 67,2

N 5,6

A) 1

B) 0,55

B) 181

N 2

A) BOA0POA,

b) HedTb

B) 6eH31H

1) NpVpPOAHBIiA ra3

Yac b B.

1 HanucaTb ypaBHEHWS| peakLiA, C MOMOLLHO
KOTOPbIX MOXHO OCYLUECTBUTb MPEBPALLEHMS:

Ci1CC1- 0 TOH —HEOH HCOOH

co?2



XX
2. B cxeme o0praHnMyeckoro cuHTesa

Ivmomn
X — CAOI1sCM20H, BellecTBOM X ABNSETCA:

3. YcTaHOBUTE COOTBETCTBUE:

1) FMUEPVH

AH 11011

b) CnlsC112C1

B) C6HCH3

N CoHo6
A)anbgernapl

B) aMMHOKMCNOTBI
B) npocTble agmpsl

2) MAUYH MNcnupThl

3)6yTaHon [)yrnesogoposbl

4) MeTnNBeH30nN E) yrnesogpl
YacTts C.

1 Onpegenvte opmyny:

2.. Hannwmte ypaBHEHUs peakuyii, Npy NMOMOLLM
KOTOPbIX MOXHO OMpefennTb faHHble BELLECTBa:

Maccosas 10519 yrnepoja B yrneBofopoje
coctaBnset 85.7%. NN0THOCTL NapoB

yrnesofopofa rno so3ayxy pasHa 1,931

deHON 1 rnLEepUH

BapunaH!4

Cofep>aHue TeCTOBOr 0 3aaHNA

BapunaHTb OTBETOB

Yactb A

1 B Kakom psily OpraHMyeckux coefMHeHNI
Haxops Tcsl TO/IbKO a/KaHbl:

2. K coeanHeHnsM, UMetoWmM 06LLyto opmyny
CnH3n. oTHocuTCS:

3. XKvipbl NpecTaBNAOT COOOMA:

4. BellleCTBOM «X» B CXEME peakLuuu

CH3-CH2-OH * HCX1» X + bl ABNAeTCA:

5. MeomeTpryeckKasi (hopMa MOMEKY/bl MeTaHa

6. O6Laa opmysia roMon0rMYecKoro psaga apeHos

7.  W3omepamn ABnAOTCA

A) C2HG6, C3HB, C4H10;

B) C2H2. C4H8, CGHG;

B) CioH2, C8H16 C3H6;

N CH4, C2H4, C4H6.

A)6eH30n

B) umknorekcaH

B)rekcaH

1) rekcun

A) npocTble 3(hMpbI ITUMEHTINKONA 1
KapbOHOBbLIX KUC/IOT;

B) CnoXkHble ahMpbl STUIEHTIMKONSA U
KapOOHOBbIX KUC/IOT;

B) npocTble agmpbl rnLeprHa U KapboHOBbLIX
KWCNOT;

) cnoXkHble agmpbl rAMLepuHa N KapboHOBbLIX
Kucnot

A CH3-COOH,;

B) CH3CH20Na;

B) CH4;

I cH3-cH2-CI.

A) TeTpasgpunyeckas

B)nunHeliHas

B) 06beMHast

1) nnockas

A) CnHrn

B) C, 1n-2

B) Gl 116

Nc,lbn®

A)6eH30/ 1 TONyoN
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8. XnopvpoBaHwe NnpeaesbHbIX Yr1eBoaoposos -
3TO NPUMeP peakLum

9. N3omepamun ABNAKOTCA:

10. Fomonornyecknii psig apoMaTuyecKmx
YIrN1eBOLOPOLOB ONUCHIBAETCA 06LLE (hOpPMY/IOiA:

11. M'uepnH B BOAHOM PacTBOpe MOXHO
06HapPY>XW1Tb MY MOMOLLK:

b) nponaHon v nponaHoBas Kucnorta
B) aTaHON 1 AMMETUNOBBIA 3P
I ataHoN 1 heHON
MnpucoeanHeHns

B) pasnoxeHus

B) 3amelLLeHns

MNnsomepunsaymm

) 3TnneH v aueTnneH;

B) byTaH 1 2-meTunnponax;

B) byTtaH 1 6yTuH;

M BeH30/ 1 TONyON.

A) CrH2

B) CuHrm;

B) Cnl 1212

1) rume

A) COonsiHOW KUCNOTI;

B) CepHOI K1CnoThI;

B) r'mapokcmaa mean (Il

N M'mapokcuaa Hatpus.

12. MonspHas Macca ankaHa pasHa 100 r/Monb. A) 12
Uuncno aToMoB BOJOpPOAa B MOJEKYNe ankaHa paBHo  bB) 14

B) 16

N 18
13. Kakoin 06bem Bogopoga (H.y.) Heobxogum gnsd - A) 5
peakuuy NpucoeamHeHns ero K nporieHy oébemom  B) 15
15 n: B) 25

N 50
14. KakoBa OTHOCUTe/IbHas MOJIEKYNAapHaa Macca A) 60
YKCYCHOI KNCNOTbI: B) 48

B) 44

r) 46
15.0THOCKTENbHAA MIOTHOCTL MponaHa no A) 1,38
Kucnopoay pasHa B) 155

B) 2.12

n25

YacTtb H.
1 Hanucatb ypaBHeHUS peakuyid, C MOMOLLbHO CH2 -» CoH6 "  cbhbno2
KOTOPbIX MOXHO OCYLLECTBUTbL MpPeBpaLleHus: .
cbhbnh2”
B
2. OnenHoBas KuCNoTa MOXET BCTyNaTb B peakuuto ~ A) 112
c: b) CI?
(3annwmTe COOTBETCTBYHOLLME OYKBbI B B) Cn

anaBMTHOM MOpsAAKe) N Na

) N2

N NaOH



90

3. YcTaHoBUTe COOTBETCTBME: A) C Jbn+2
b) Cnlhn
1) meTunUMKNonponaH B) CnH2n2
2)Tonyon r) C,H2n6
3) byTaameH-13 ) cnHzn-a
4) rekcaH E) CnH2n02
YacTtb C.

1 Haingute MonekynspHyto qopmyny
yrneBoaopoaa:

2. HanuwwwuTe ypaBHeHWs peakuuid, Npu NMoMOoLLy
KOTOPbIX MOXHO OMpefenuTb fJaHHble BELLECTBa:

TecToBble 3agaHNA ana andd. 3adeta

CopiepxaHuie TeCTOBOr0 3afaHus

Maccosas fonsa yrnepoga B yrnesogopoge 80%,
a Bogopofa 20%, oTHOCUTE/bHaA NAOTHOCTL MO
BoAopoAy paBHa 15

STUNEHTINKOSb U YKCYCHasa Ku1CoTa.

BapuaHT 1

BapuaHTbl 0TBETOB

YacTtb A

A 1 TpoCTbiM BELLLECTBOM SIBNAETCA:

A 2. K XMMWUYECKUM SIBIEHUSIM HE OTHOCUTCS:

A 3. Bbluncnute maccy (B r) Hatpus,
BCTYNWBLLIErO B peakuuio ¢ 64 r cepbl:

2Na + S - Na2S
A 4. Yvcno npoToHOB, HEMTPOHOB U
3N1eKTPOHOB M30roHa 90 Sr cOOTBETCTBEHHO
paBHbI:
A 5. /I3MeHeHWe CBONCTB OT METaIIMYECKUX
K HEMETA/I/IMYECKMM MPOUCXOAMUT B pAay:

A 6. VloHHaa cBA3b XapaKTepHa an:

A 7. DNeKTpoHHasA KOH(Urypaums:
1s2235:2pZc00 rBETETBYET 3/1IEMEHTY

A 8. 1lomep nepuopa B Neproanyeckon
cUcTeme onpeaenseTcs:

A 9. ®akTop, He BAMSIOLLMIA HA CKOPOCTb
XM MYECKON peakum u:
Al10. Kyaa cMecTUTCA XMMUYECKOe

paBHOBeCKe Mpu MOBbLILLEHNN AaBNEHNS B
ypaBHeHne 1P+ C12—»2HCI:

a) KpacHsblin hocchop;
B) raiwleHast U3BECTb;

6) Yrnekncnblii ras,
r) HawaTbIpb.

a) ropeHve 6) nnaBneHne napatmHa;

cBeuu;

B) pXXaB/fieHWe rBO3As; ) CKMCaHMe MOJOKa.

a) 9,2; 6)23; B) 46; r) 92.

[NpuBeanTe pacyeTsbl.

a) 38. 90. 38; 6) 38, 52, 38; B) 90, 52, 38; T) 38,

52. 90.
a) Mg -» AL —»Si 6) C—B—=Li
B) Ba —=+Mg —Ca r P—Si—Al
a) OKCraa KpeMHUS 0) 6pomMmaa Kanms
6) Okcmpaa marHms r ceposogopoa
a) asorT; 6) yrnepog, B) (pTOP; r

KW1CMOPOA,

a) 3apaaom aapa;

6) UMCNOM 3/1IEKTPOHOB B HAPYXXHOM C/l0€;

B) YMC/IOM 3/1eK TPOHHBIX C/10€B B aTOME;

I) YMC/IOM 3/1EKTPOHOB B aTOME.

a) KOHLEHTpauus; 6) KaTanmsaTop;
B) CNOCOG MONyYeHWs peareHToB; ) TeMnepaTypa.
a) B CTOPOHY NPO/AYKTOB; 6) He MOBMUSET; B) B
CTOPOH) MCXOAHbIX BELLECTB.

YacTb B.

B 1 I[anunwTe ypaBHEHUS peakuuid, C
NMOMOLLbHO KOTOPbIX MOXHO OCYLLIECTBUTH
cleflytoLpe npespaLLeHns:

Fe203 -> Ee -> X +NaOH Fe(OH)3



B 2. YcTaHOBWTE COOTBETCTBME MEXAY
Ha3BaHWeM BeLLecTBa U )opMysion
COeIMHEHWA:
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HassaHue Bellecta:  Popmyna:
A) Okeng antommunsa 1) AL(OH)3
B) CepHaa kucnota 2) Al2 (S04)3
B) Mapokeng, 3) AKO
IFOMUHNA 4) A1203
N Cynbat 5) H2S04
aStOMUHNA 6) H2S03
Yactb C.

C 1. Kakoin 06bem 3aHMMatoT 66r okcmaa yrnepoga (1V).
C 2. 3apaya: CKOMbKO NUTPOB BOAOPO/A BbIAEINIOCH MPU AENCTBUM U30bITKA CONSAHOWN KMCNOTbI Ha

800r kanbuus.

Cofep>xaHve TeCTOBOro 3afaHus
A 1 K CcnoxHbIM BeLlecTBaM O0THOCUTCA:
A 2. K (h3n4ecKnum ABIEHNAM OTHOCUTCS:

A 3. Kakoi o6bem (H.y.) Bogopoaa
Heobxoaum ansa cuHtesa 100 n (H.y.)
ammmuaka? N2 +3H2 = 2NH3

A 4. dopmyna, oTpaxkarowasi cocTas fgpa
aToma 3H:

A 5. K peakuusim o6MeHa 1 coeauHeHNs
COOTBETCTBEHHO OTHOCATCA:

A 6. XvMnueckasa cBA3b MeXzy atoMamu
3/IEMEHTOB C NOPALKOBbLIMW HOMepamMn 8 1
16:

A 7. OneKTpoHHas KOH(Urypaums

IS 2252 2p 'COOTBETCTBYET 3/1EMEHTY:

A 8. TlopsiiKOBbI HOMEP 3/1EMeHTa B
MeproanyecKoin cucteme OnpesensieTcs:

A 9. dakTOp, He BAMSIHOLLMIA Ha CKOPOCTb
XM MYECKON peak! Lwy:
A 10. Kyga cmecTuTca XMmmnyeckoe

paBHOBeCKE MNPV MOBbILLIEHUN AaB/IEHNA B
ypaBHeHne  2NH3—N2 + 3H2

B 1 1MwumwmTe ypaBHEHNA peakuuia, ¢
NMOMOLLbH0 KOTOPbIX MOXHO OCYLLIECTBUTL
Clefly toHT e npeB.pavuge b ins:

YCTaHOBUTE COOTBETCTBME MEXAY
Ha3BaHMeM BeLLecTBa 1 popmy ion
COEAVHEHNA:

BapuaHT 2
BapuvaHTbl 0TBETOB
YacTtb A
a) Bogopogz; 6) Cynbthus xenesa;
B) Mefp; r) asor.

a) MHreHne KapToens;
B) CKucaHve MOJOKa;

6) MnaBneHune caxapa;
r) P>xaBneHwue >xenesa.

a) 150n 6) 100 n B) 50 n r) 75 n.
MpvBeanTe pacyeTbl.

a) 1p +2nm; 6) 3p + Om;

B) 1p + 1In: r) 2p+ In.

a) BaCl 1 KoSOs—.... n Na+ Ch—
6) / u0 ' SO;, -*... n Zn+ HCl—..;
B) C I (2—.. nK+5S—=*.;

r Na3s + IbCO3—*... uFe+ CuSOs—*... .
Jonuwnte opmMysbl NPOAYKTOB pPeakLiWiA.

a) MOHHasA; 6) KoBaNleHTHas NoNsipHas;

B) KOBa/IeHTHas HeMonsipHas; r) BOAOPOLHas

a) asor;

r) KUCNOPOA.
@) YMCNOM 3M1EKTPOHHbBIX CNOEB B aTOME;

6) uiCIOM HEWTPOHOB B aTOME;

B) 3apALOM A4pa;

I) YNCNIOM 3N1EKTPOHOB B HAPY>KHOM C/10€.

a) MeCTO npoBefeHNsa peakuun;  6) KOHUEeHTpauums
B) 1emnepa 1\ pa; r) KataimsaTop
a) s CTOPOMN\' UCXOAHbIX BELLECTB; 6)B CTOPOHY
MPOLYKTOB; B) He NOB/INSET,;

6) yrnepos; B) (pTOp;

YacTtb B.

CuCh — X — Cu(N0 32 -> Cn

1a3BaHue BeLlecTa: POpMyna CoeaNHEHNS:
A) Okcung marHus 1)MnC12
B) ConsaHasa Kucnota 2) Mg(OH)2
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3) HF

4) HC1

5) MgC12
6) MgO

B) Mvapokema marHma
M) Xnopwug marHus

YacTtb C.

C 1 Kakoi o6bem 3aHUMatoT 8 Fokeuga cepbl (V).
C 2. 3agaua: CKoMbKO NMTPOB BOAOPO/A BbIAENNIOCH NPY AECTBUM M36bITKA CONSHOM KMCNOTbI Ha

400r. UMHKa.

Cofep>xaHve TeCTOBOro ragaHus
A 1 CnoXHbIM BeLLEeCTBOM SIBNAETCA:
A 2. BblbeprTe XMMUYECKOE SB/EHNE:

A3. Bbluncnute maccy (B rpamMmax) cepbl,
BCTYNMBLLEN B peakuuto ¢ 16 I Kucnopoga:
S+ b= SCh.

A 4. IneKTpoHHasA KOH(Urypaums vactmupl
Cl Takas »e. Kak ny:

A 5. B nopsagke yMeHbLUeHUA
BOCCTAHOBUTE/IbHbIX CBOMCTB METasl/bl
pacnonoXeHsl B pasy:

A 6. BellectBo, 06pa3oBaHHOE NOHHOM U
KOBa/IEHTHOW MOJIAPHON CBA3AMU:

A 7. DneKTpoHHasA KOH(Urypaums:

Is W2s22p '*COOTBETCTBYET 3/IEMEHTY

A 8. 1lomep nepvoja B 11leproguyeckoit
cucTeme onpegensaeTcs:

A 9. daKTop, He BANAKOLWMIA Ha CKOPOCTb
XMMWYECKOW peakLmu:

Al10. Kyga cMectuTcs XMmMunyeckoe

paBHOBECUE MPU NOBbILIEHNW AaBNEHNSA B
ypaBHeHne 2603 —SCh + 2Cb:

B1l. Hanuwm Te ypaBHeHUs peakuui, e
MOMOLLIbHO KOTOPbIX MOXHO OCYLLIECTBUTb
crefly toLme npespaLLeH us:

B 2. YcTaHOBMTE COOTBETCTBME MEXAY
Ha3BaHVEM BeLLecTBa 1 (hopMysion
CoeIMHeHuA:

BapunaHT 3
BapuraHTbl 0TBETOB
YacTtb A
a) Anvas; 6) Hatpwuiz;
B) OKcug Meau; r) Cepa.

a) KvneHve Bofpl;
B) 3amep3aHue Bofpl;

6) PasznoxeHvie BoAbl;
r) MicnapeHue Bogbl

a) 32, 6)16; B) 16 r) 32

[MpuBeanTe pacyeTsbl.

a) S, 6) BT-; B) Ar; r) N+5.
a)K-Na ml.i: 6)Li-Na-K;

B) K -Li Na; rYNa-Li-K.

a) AIC'h; 6 )Na2So4;

B) KoS: r) H20.

a) a3oT:  6) yrniepod;  B) hTOp;  I) KWAC/OPOA.

a) YUMCIOM 3N1EKTPOHOB B HApPY>XHOM C/I0€;

6) 3apagom s4pa;

B) UMC/IOM 3/1EKTPOHHBIX C/IOEB B aTOME;

I) YUACNOM 3/1EKTPOHOB B aTOMe.

a) KOHLEHTpauus; 0) TemnepaTypa;

B) CNOCO6 MOMYYEHNs PeareHToB;

r) Npupoaa pearnupyoLnxX BELLECTB.

a) B CTOPOHY NPOAYKTOB; 6) He NoBMMSET;
B) B CTOPOHY MCXO/AHbIX BELLECTB.

YacTb li.

IHSIO,  Na?.Sio3 —»SiCbh —X

HasBaHue BelllecTBa: dopMyna CoeaNHEHMS:

A) Okeung meam (1) 1) Cun20

B) Hutpat megn (1) 2) HNO3

B) A3oTHad Kucnota 3) Cu(0OH)2

N Mnppokeng megy (11) 4) Cu(N03)2
5) H3P04
6) CuO

YacTtb C.

C 1 Kakoin 06bem 3aHumMato T 15 r okcmpa asota (11).
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C 2. Kakoe KonmyecTBO BeLlecTBa cogepxutca B 31r. okenga Hatpua Na20.

CopiepX<aHue TeCTOBOro 3ajaHust

A 1 Cpean nepeyncneHHbIX npocTbim
BELLIECTBOM fIB/IAEMCA:

A 2. BblbepuTe XMMUYECKOE AB/IEHME:

A 3. CKOMbKO rpamMmOB OKCUAa KasbLms

nonyumTcs npu pasnoxenHun 200 r kapboHaTa

Kanbiwa:CaCO3 = CaO + C02?
Ad. DneKTpoHHas KOH(Urypauus
1s22522p63s23p6 COOTBETCTBYET MOHY:

AS5. B pagy XMMUYECKNX 3/1eMeHTOB
Mg—Ca—Sr—»Ba, meTannnyeckue
CBOWCTBA:

AB6. TONbKO KOBaIEHTHAs CBA3b UMEET MECTO

B COEJUHEHUN C POPMY/ION:

A7.  JneKTpPOHHas KOH(urypaums
1S22522p\-00TBCTCTByeT IMIEMEHTY:
A8. TopsaKoBbIA HOMEP 3/1IEMEHTA He
YKa3blBaeT Ha:

A9. daKTop, He BASAIOLWMIA Ha CKOPOCTb
XVIMUYECKOW peakuun:

A10. Kyaa cMectuTcs XMMU4yeckoe
paBHOBECWE Mpu MOBbLILIEHUN [aBNeHUs B
ypaBHeHKe 2H20 *+2\h + &b

B1l. HanmwwuTe ypaBHeHWs peakuui, e
NMOMOLLbH KOTOPbIX MOXHO OCYLLECTBUTL
crepy tow LLie HpeBpaLLEHNA

B2. YcTaHoBUTE COOTBETCTBME MEXLY
Ha3BaHWeM BeLLecTBa 1 (hopMyoi
COeANHeHNs:

BapuvaHT 4

BapnaHTbl 0TBETOB

YacTb J1.

a) Okeng kanms;  6) Cynbat Meau;

B) Mog,; r) CepoBoAopoga.

A) 1lokpacMeHwve Mno[0B OCEHbIO; b)
PacTBopeHue caxapa B BOAE;

B) MNnaBneHve cBMHL,; )

VcnapeHue cyxoro nbaa.
a) 56; 6)28; B) 112; 1) 140.

[MpuBeanTe pacyet

a) Sc2+; 0) Al3+; B) Cr3+; r) Ca2+.
a) y6bIBatoT; 6) BO3pacTatoT;

B) U3MEHSAIOTCA MEPUOAUNYECKN; T) HE U3MEHSOTCA.

a)Ba(OH)2; 6)NH4NO03; b)H2S04;
rNLi2C()3.
a) a3oT;  6) yrnepos; B) (pTOP; r) KMCNopoa.

A) 3apag fapa; 6) Ynicio 3NEKTPOHOB B HAPY>XXHOM
C/oe;

B) YMC/IO 3/M1IEKTPOHOB B aTOME; I') YMC/0 NPOTOHOB B
aTtome.

a) TemnepaTypa; 6) KaTanm3arop;

B) MECTO MPOBeAEeHNS peakUmm; r) KOHLEeHTpaums.
a) B CTOPOHY MPOAYKTOB; 0) He NOB/NSAET;

B) B CTOPOHY UCXOAHbIX BELLECTB.

YacTtb B.

P23 -» X -» K3P04-> Ca3P042

Ha3saHue BellecTBa: Popmyna CoeMHeHUS:
A) CepHuctad kucnota 1) Hzsoas

b) Mapokeung Gapus 2) BabO3

B) Cynbat 6apus 3) BaO

N Okeunpg Gapus 4) BaS04
5) Ba(OH)2
6) H2BOs

YacTtb C.

C1. Kakoin 06vem 3aHMMmaroT 6,8 r ceposogoposa?
C 2. CKOMbKO NUTPOB BOAOPO/A BbIAENIOCH MPU AENCTBUM 130bITKA CONAHOM KMCNOTbI Ha 480 T.

MarHuAa
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