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MoAacHUTenbHana 3anUCKa
Mpeanaraembln BapMaTUBHBIN KYpPC paccymMTaH Ha y4awmxca 10 Knacca.

Llenb Kypca: paclumpeHme 3HaHUN, OpMUPOBAHME YMEHUIM M HABLIKOB Y  y4yalmxca no
PeLeHNto PAaCYETHbIX 33434 M YNPAXKHEHUIN NO XMMUM, PA3BUTUE NO3HABATE/NIbHOW aKTUBHOCTU
N CAMOCTOATE/IbHOCTMU.

3adayu Kypca:

® 3aKpenuTb YMEHMA U HABbIKM KOMIMJIEKCHOTO OCMbIC/IEHUA 3HAHUA W UX
NPUMEHEHUIO NPU PELLEHNN 33434 U YNParKHEHWU;

® uccnenoBaTb M AHAZIM3MPOBATL AZITOPUTMbI PELUEHMA TUMOBbLIX 334ay, HaXoAuTb
Cnocobbl peleHns KOMOUHNMPOBAHHbIX 3a4aY;

e ¢dopmMMpoBaTb LENOCTHOE MpeacTaBAEHWE O MNPUMEHEHMM MATEMATUYECKOTO
annapaTta npu pelleHnn XMMMUYECKMX 3aaad;

e pPa3BMBATb Y YYaLLMUXCA YMEHUA CPAaBHUBATb, aHaIM3MPOBaTb U AeNaTb BbIBOAbI;

e cnocobctBoBaTb  GOPMMPOBAHUIO  HABLIKOB  COTPyAHMYECTBA B  npouecce
COBMECTHOM paboTbl

e CO034aTb y4YalMMCA YCNOBMA B NOArOTOBKe K caade EMND.

TeopeTnyeckon 6a3oi CAYKUT KYPC XMMUM OCHOBHOM LWKOAbI. Pacwunpaa v yrayonas

3HaHWA, No/lyYeHHble Ha NPOdUIbHOM YPOBHE yYalLMecs COBEPLUEHCTBYIOT YMEHMA U HABbIKK
MO peLeHMIo PACcYETHbIX 33434 U YNParKHEHWUI (TUNOBbIX M NOBbILEHHOMO YPOBHA CNOXKHOCTM B
TOM YMcCne. KOMBMHMPOBAHHbIX). B KauecTBe OCHOBHOM GpOPMbI OpraHM3aLmmn y4ebHbIX 3aHATUI
npegnaraeTca NpoOBeAEHWU CEMMHAPOB, Ha KOTOPbIX [JaeTcA  KpaTkoe ob6bAcHeHWe
TEOPETUYECKOro MaTepurana, a TakK e peleHure 3a4a4 v ynpaxHeHui no gaHHol Teme.

[Nna noBbllEHNA MHTEpeca K TEOPETUYECKMM BOMPOCaM U 3aKpensieHUs WU3Yy4YeHHOro
maTepuana, NpeayCMOTPEHbl YPOKM - NPAKTUKYMbl MO COCTaBAEHUIO CXeM MpeBpalleHui,
OTPaXKaloLWMNX TEHETUYECKYIO CBA3b MEXKAY KNacCaMn HEOPraHUUYECKMX U OPraHNUYECKUX BELLECTB
M COCTaBNEHMNIO PACUYETHbIX 3aZa4, C YKa3aHMeM cnocoboB uxX pelleHus.

Mpu paspaboTke Nporpammbl 3NEKTUBHOIO NMpPeAMeTa aKLUEeHT Aena/icd Ha Te BOMpocChl,
KOTOopble B 6a30BOM KypCe XMMWM OCHOBHOM W cpeaHen LWKOAbl pPacCMaTPMBaAKOTCS
HEe4OoCTaTOYHO TMOAHO WAM  He pPacCMaTPUBAKOTCA COBCEeM, HO BXOAAT B MNpOrpammel
BCTYMUTENbHbIX 3K3aMEHOB B BY3bl. 334341 U yNparKHeHMA Nogob6paHbl, TaK YTO 3aHATUA NO UX
pelweHno NPOXoAAT napannesibHO C n3y4aeMbiM MaTEPUAZIOM Ha YpOKax. bonblWMHCTBO 3a4a4
M ynpaxHeHuit B3ato n3 KMMos no ElMD npegbiaylimnx neTt, 4To NO3BOJIAET NOATOTOBUTH
yyawmxca K caade ErNa.

®opMbl KOHTPONIA 33 YPOBHEM [AOCTUMKEHWUWA YYaLMXCA - TeKylMe U UTOrosble
KOHTPO/IbHble PaboTbl.

Kypc paccumTtaH Ha 35 yacos (1 yac B Hegenio B 10)
CopeprkaHue Kypca

1.BsedeHrue.(1uac)



Llenn n 3agaumn Kypca. Ponb M mecto pacyéTHbIX 3afay B cucTeme OByYeHUsA XMMUU U
NPaKTUYECKOM XKU3HM.

Tema 1. Pacuémeol no xumuyeckum gpopmynam. (11 yacos)

OCHOBHbIe MOHATUA U 3aKOHbl XMMUU. BelectBo, XMMUYECKUIA 3/IEMEHT, aTOM, MOJIEKYNA.
3aKOH COXpaHeHWA MacCbl  BeLecTB, 3aKOH MOCTOAHCTBA COCTaBa, 3aKoH ABOraapo.
Konnuyectso BellecTtBa, MOAb, MONSPHAA Macca, MOAPHbIA obbem rasos. MaccoBasa [ons.
BbluMcneHne maccoBoli A0/M XMMWMYECKOTO 3/1IEMEHTa B COeAMHEeHUWU. BbiBoA, XMMMUYecKon
dopmynbl  BellecTBa MO MACCOBbIM AONAM 31eMeHTOB. OTHOCMTeNbHaA NAOTHOCTb ra30B.
YcTaHoBNeHWEe npocTerwert ¢Gopmynbl BeELLECTBA MO  MacCOBbIM  AONAM  3/1€EMEHTOB C
MCNonb3oBaHMEM abCONOTHOM M OTHOCUTE/NIbHOWM MNAOTHOCTU BewecTBa. BbiBog dopmynbl
BELLEeCTBa NO OTHOCUTE/IbHOW MNOTHOCTU ra3oB U macce (06bEMY MAM KOMYECTBY) NMPOAYKTOB
CropaHus.

Tema 2.BblyucneHus no ypasHeHUAM XumuveckKux peakyuli (23 yaca)

XUMunyeckme peakumn. YpaBHEHUA XMMMUYECKUX peakumi. BblumcneHne maccbl (KonnyecTsa,
obbéma) BelwlecTBa MO M3BECTHOM Mmacce (Konmyectsy, o6bEMy) OAHOro U3 BCTYMNUBLUUX B
PEeaKuMo WMAM NONYYMBLUMXCA BelwecTB. TennoBoi 3pPeKT peakumn. TepMoxMmuyeckue
ypaBHeHMA peakuuii. PacyeTbl TennoBoro a¢pdpeKta peakumm nNo AaHHbIM O KoanyecTse (macce,
06bemy) OAHOro M3 y4yacTBYHOLMX B PeaKuMW BELLECTB M KOJIMYECTBY BbiAENAIOLWENca Uam
noraowatrwencs Tennotbl. BbluncneHne maccbl (Konmyectsa, obbema) NpoayKTa peakumu,
€C/IM 04HO U3 UCXOAHbIX BELLECTB AAHO B U3ObITKE.

XMMMYECKMe CBOICTBA YrNEBOAOPOAOB M CNOCObbI MX MOAYyYEHMUA.

CxeMbl NPeBPALLEHUI, OTPaXKatoLLMe reHETUYECKYIO CBA3b MEXKAY YINIeBOAOPOAAMM: OTKPbITbIE,
3aKpbITble CMeLLaHHbIe.

BbluncneHne maccbl (06bEMa) NpoAyKTa peakuum Nno U3BeCcTHOM macce (06bemy) McxogHoro
BELLEeCTBa, COAEPIKALLEro onpeaenéHHYI0 MacCoBYO A0/0 NpUMecei.

BbluMcneHne maccoBoli MAM OBBEMHOW AONM BbIXOAA MPOAYKTA pPeakuum OT TeopeTUYecKu
BO3MOXHOrO.

BbluncneHue NpoLUeHTHOro cocTaBa CMeCHu BeLecTB, BCTYMUBLLKNX B peaKkuuto.

Cxembl NpeBpallleHMiA, OTpaXKalolWme FeHeTMYECKY0 CBA3b MeXAy K/acCaMu OpraHUYecKux
CcoeAMHEHU (COCTaBUTb YPaBHEHNA COOTBETCTBYHOLLMX peaKuumit)

[MpaKTUKyM: coCTaBieHue cxem I'IpeBpaLLl,eHVIVI, OTpaxXKalownx reHeTU4eCkyro CBA3b MexXay
KnacCamu opraHn4eCKux COE,EI,MHEHMI\;L

PeweHune KOM6MHMpOBaHHbIX 3a4ad.

HnaHMpyeMble pe3yabTaTbl 0OCBOEHUA KypcCa



JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA npeamera «XMmMUaA» OTparkatoT chopMUPOBAHHOCTb
ONnbiTa MO3HABATENbHOM M MPAKTUYECKOM [eATeNbHOCTM O0byyalowmxca no peanusayum
NPUHATLIX B 00LECTBE LEHHOCTEN, B TOM YMC/IE B YaCTH:

1) rpa*KAaHCKOro BOCNUTAHUA:

OCO3HAHMA 0OYYaAOLWMMUCA CBOMX KOHCTUTYLIMOHHbIX NPaB U 06A3aHHOCTEN, yBaXKeHUA K
33aKOHY M NPaBONOPALKY;

NpeacTaBfeHMA O COUMANbHbIX HOPMAX W MNpPaBUAAX MENKIUYHOCTHLIX OTHOLIEHMA B
KONNEKTUBE;

FTOTOBHOCTM K COBMECTHOM TBOPYECKOM AeATENbHOCTU NMPU CO34aHMM Y4ebHbIX NPOEKTOB,
pewweHnmn y4yebHbIX M NO3HABATENbHbIX 33434, BbINOTHEHWUM XMMUYECKUX IKCNEPUMEHTOB;

CNOCOBHOCTM NOHMMATb U MPUHMMATb MOTUBbI, HAMEPEHUA, IOTUKY U aPryMEHTbI APYruxX
npwv aHaan3e PasAnYHbIX BUAOB y4eOHON feATeNbHOCTY;

2) NaTPMOTUYECKOro BOCNUTAHUA:

LEHHOCTHOTO OTHOLWIEHMA K MCTOPUYECKOMY M HAy4YHOMY HAC/NeAMI0 OTeYeCTBEHHOM
XUMWUUY;

YBaXKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TEOPUWM M NPAKTUYECKOTO MPUMEHEHUA
XMMWK, OCO3HAHWA TOrO, YTO AOCTUMKEHMA HAYKM eCTb pe3ynbTaT A/UTENbHbIX HabaoaeHUN,
KPOMOTAMBbIX 3KCMEPUMEHTANbHbIX MOMCKOB, NMOCTOAHHOTO TPYAa YY4EHbIX U MPAKTUKOB;

MHTEpeca W MNO3HaBaTe/IbHbIX MOTMBOB B MOJIyYEHMM W MOCNEAYIOLWEM aHanuse
MHPOPMaLMM O NepesoBbIX AOCTUNKEHUAX COBPEMEHHOM OTEYECTBEHHOM XUMUW;

3) AYXOBHO-HPaABCTBEHHOrO BOCNUTAHUA:

HPaBCTBEHHOMO CO3HAHMA, STUYECKOTO NOBEAEHUSA;

CNOCOBHOCTM  OUEHMBATL  CUTyaLMW, CBA3AHHblE C XMMUWYECKUMW  SBJIEHUAMM,
N NPUHMMaTb OCO3HaHHblE PEeLUEeHWUs, OPUEHTUPYACb HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U
LEHHOCTY;

FOTOBHOCTU OLLEHMBaTb CBOE MNOBEAEHME W MOCTYMKM CBOMX TOBAPULLEW C MO3ULUN
HPaBCTBEHHbIX U MPABOBbIX HOPM M OCO3HAHWE NOCNeACTBUI 3TUX MOCTYMNKOB;

4) popmunpoBaHUA Ky/IbTypbl 340P0BbA:

NOHMMaHUA LEHHOCTEN 340pOBOro M 6e3onacHoro obpasa WM3HM, HeobXoAMMOCTM
OTBETCTBEHHOI0 OTHOLLEHUA K COBCTBEHHOMY PU3UYECKOMY U MCUXMYECKOMY 34,0P0BbIO;

cobnopeHns npasun 6esonacHoro obpalieHus ¢ BelwecTtBamu B 6biTy, NoBcegHEBHOM
YKM3HU U B TPYAOBOM AeATEeNbHOCTY;

NMOHMMAHUA LEHHOCTM NpPaBUA  WHOMBUAYANbHOTO W  KOAJNIEKTUBHOro 6e3omacHoro
noBeAeHUA B CUTYaLLMAX, YTPOXKAOLLMX 340POBbI0 U }KU3HWN Ntoael;

OCO3HAHWA NOCNEeACTBUMA U HENPUATUA BPEAHbIX NMpuMBbIYEK (ynoTpebneHwsa ankorons,
HAapPKOTMKOB, KypeHus);

5) TpyaoBOro BocnUTaHus:

KOMMYHUKATUBHON KOMMNETEHTHOCTM B y4yebHO-UcCcnenoBaTeNbCKOM  AeATENbHOCTH,
00L1ecTBEHHO NONE3HOM, TBOPYECKOM U APYrMX BUAaX AeATe/IbHOCTY;

YCTAaHOBKM Ha aKTMBHOE Yy4yacTMe B peLlleHMM MNpPaKTUYeCcKMX 3a4a4y CouManbHOM
HanpaB/IEHHOCTU (B paMKax CBOEro K/acca, WKOo/bl);

MHTEepeca K MPaKTUYECKOMY M3ydYeHU0 Mpodeccuin pasnyHOro posa, B TOM 4Yucie Ha
OCHOBE NPUMEHEHMA NPEeSMETHbIX 3HAHUI NO XUMUMK;

YBAXKEHUSA K TPYAY, NOAAM TPyAa U pe3ynbTaTam TPYAOBOMN AeATENbHOCTH;

rOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHAMBMAYANbHOM TpaeKTopuu ob6pasoBaHus,
byaywen npodeccmmn M peanmsaunmm cobCcTBEHHbIX }KU3HEHHbIX MAAHOB C YYETOM JIMYHOCTHbIX
WHTEPEeCcoB, CNOCOBHOCTEN K XMMUK, MHTEPECOB 1 NOTpebHOCTeN 06LLEeCcTBa;

6) 3KONIOrMYEeCcKOoro BOCNUTAHUA:



3KOIOTMYECKM LenecoobpasHoro OTHOLEHMA K NPUPoAE, KaK MCTOYHUKY CYLLECTBOBAHUA
KU3HW Ha 3emne;

NOHMMAHWA TN0BANBbHOrO XapaKTepa 3KOJIOrMYecKMx Npobaem, BANAHUA IKOHOMUYECKMX
NPOLLECCOB Ha COCTOAHME MPUPOAHON U COLUMaNbHOM cpeabl;

OCO3HAHWUA HEOBXOAMMOCTM UCMO/Ib30BAHUA AOCTUNKEHUN XMMUM ANA PeLeHNsA BONPOCOB
PaLMOHANbHOIO NPMPOAONO0b30BaAHMS;

aKTUBHOIO HEMPUATUA OEWCTBUM, NMPUHOCALLMX BPes OKPY)KaloWwen NpupoaHoiu cpese,
YMEHMA NPOrHO3MpPOBaTb HEOGNArONPUATHbIE IKONOTUYECKME NOCNEACTBMA NPeAnpPUHMMAEMbIX
AeNCTBUIM U NpeaoTBpaLLaTh MX;

Ha/IM4MA PA3BMTOrO 3SKONIOTMYECKOrO MbILW/IEHWA, 3KONOTMYECKOW Ky/bTypbl, OMbiTa
OEATEeNbHOCTM  3KOIOTMYECKOW  HAMpaB/lIEHHOCTW, YMEHMA pPYKOBOACTBOBATbCA WMMWU B
NO3HaBaTeNbHOM, KOMMYHMKATUBHOM W COLMANbHON MpPAKTUKE, CMOCOBHOCTM WU yMeHuA
aKTUBHO NPOTUBOCTOATL MAE0N0rMK Xemodobuu;

7) LEHHOCTU HAaYYHOro NO3HaHUA:

cPOPMMPOBAHHOCTM  MMPOBO33PEHUSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKU N OOLLLECTBEHHOM NPAKTUKK;

NMOHMMAHUA cneundUKM XMMUU KaK HaYKW, OCO3HaHUA eé poanm B GOPMMPOBAHUU
PaUMOHANbHOIO  HAY4YHOro  MbIWAEHUA, CO34aHUW  LEeNOCTHOro  npeacrtaBieHMa o6
OKpyKalowWwemM Mupe Kak O eauHCTBE Npupoabl M YenoBeKa, B MO3HAaHWMW NPUPOAHbIX
3aKOHOMEPHOCTEN M pelleHnM Npobiem coxpaHeHUA NPMPOAHOro paBHOBECHUS;

y6erKaeéHHOCTM B 0COBOIM 3HAYMMOCTM XMMUU ANA COBPEMEHHOM UMBUAM3AUUKU: B eé
rYMaHUCTUYECKON HanpaBAEHHOCTU M BaXXHOM POAWM B CO34aHMM HOBOM 6asbl maTepuasibHOM
KYNbTYpbl, peweHnun rnobanbHbix Npobiem yCTOMUYMBOrO PasBMUTUA YE/0BEYECTBA — CbIPbEBOW,
SHepreTMYecKom, MULLEBON U 3SKONOrMYecKoM 6e30MacHOCTU, B PasBUTUM  MeaULMHbI,
obecneyeHnmn ycnoBMin YCNELWHOro TpyAa U 3KON0rMYecKn KOMOOPTHOM KU3HWN KaXKaoro YneHa
obulecTsa;

€CTEeCTBEHHO-HAYy4YHOM TPaMOTHOCTU: MOHMMAHMA CYWHOCTM METOAOB MNO3HAHWUS,
NCNONb3yeMbIX B €CTEeCTBEHHbIX HayKax, CNOCOOHOCTU MCNOb30BaTb NOyYaemble 3HaHMA As
aHanM3a M obbACHEHMA ABNEHUIN OKPY)KAOWEro Mmpa M NPOUCXOAALMX B HEM WU3MEHEHUN,
ymeHuA penatb 0BOCHOBAHHbIE 3aK/IHOYEHWMS HA OCHOBE HAy4yHbIX (GAKTOB M MMELWMXCA
OAHHBIX C LLeNbio Noly4YeHMA A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATE/IbHO MCMNONb30BaTb XMMWYECKME 3HAHUA ANA  pelleHus
nNpob6aem B peasibHbIX *KU3HEHHbIX CUTYaLUAX;

MHTepeca K NO3HAHWUIO U UCCNea0BaTeIbCKOM AeATENbHOCTY;

rOTOBHOCTM M CNOCOBHOCTM K HenpepbiBHOMY 06pa3oBaHMO M camoobpas3oBaHuio, K
aKTUBHOMY MOJIy4EHUIO HOBbIX 3HAHWUM MO XMMWUU B COOTBETCTBUM C PKU3HEHHbIMMU
notpebHocTAMM;

MHTEepeca K OCOBEHHOCTAM Tpyda B pasanyHbix cdepax npodeccMoHanbHOM
OEeATeNbHOCTY.

METANPEAMETHbDIE PE3YJ/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWA y4yebHOro npegmera «XMMWUA» HA YPOBHE
cpeaHero obuwero o6pasoBaHNA BKIOYALOT:

3HaYUMble Aaa GOPMMPOBAHMA MUPOBO33PEHUA OOYYAIOLLUMXCA MEXKAUCLMNANHAPHbIE
(mexknpegmeTHble) Ob6LLEHAYYHblE MOHATWUA, OTPAKaloWMe UENOCTHOCTb Hay4yHOW KapTWHBI
MMUpa U CneunduKky MeToLoB MO3HAHMA, UCNO/Ib3YEMbIX B €CTECTBEHHbIX HayKax (MaTepwus,
BELLECTBO, 3HEPrua, ABNEHWE, NPOLECC, CUCTEMA, HayyHbIA GAKT, MNPUHLKUMN, TUMNOTe3a,



3aKOHOMEPHOCTb, 3aKOH, Teopus, UccnenoBaHWe, HabawaeHWe, U3MepPeHUe, IKCNEPUMEHT U
Apyrue);

YHUBepcanbHble yyebHble  pencTBuMA (nosHaBaTenbHble, KOMMYHWUKaTUBHbIE,
perynatusHbie), obecneumsBarowme dopmupoBaHMe GYHKUMOHANbHOMW TPAMOTHOCTU U
COLMaNbHOM KOMNETEHUMM 0byYatoLWmxcs;

CNOCOOHOCTb  OOYyYaloWMXCA  MCMO/b30BaTb  OCBOEHHbIE  MEMNAMUCUUMNIMHAPHDbIE,
MMPOBO33PEHYECKNE 3HAHMA M YHMBEpCa/bHble y4yebHble AeNCTBMA B MO3HaBaTE/IbHON U
COLMANbHOM MpaKTUKe.

MeTanpeameTHble pe3ynbTaTbl OTPAMKAKOT OBNAAEHUE YHUBEPCANbHbIMU y4ebHbIMM
nosHaBaTeIbHbIMWU, KOMMYHUKATUBHbBIMWU N PETYAATUBHLIMU AENCTBUAMM.

OBnageHue yHuBepcasibHbIMU Yy4ebHbIMM NO3HABaTEIbHbIMU A,eHCTBUAMM:

1) 6a3oBble nOruyecKkue gencTema:

CamMOCTOATEe/IbHO GOPMY/IMPOBaTb W aKTyaAnM3MpoBaTb NpPobaemMy, BCECTOPOHHE eé
paccmaTpuBaThb;

onpeaenatb UEeNu AeATeNbHOCTW, 3a4aBas MapamMeTpbl U KPUTEPUU WX OOCTUMKEHMUS,
COOTHOCUTb Pe3ynbTaTbl AEATENIbHOCTU C NOCTaB/NEHHbIMU LENAMMU;

MCMNO/Ib30BaTb NMPU OCBOEHUM 3HAHWIM NPUEMBbI NOTMYECKOTO MbILWNEHUSA — BbIAENATb
XapaKTepHble MPU3HAKM MOHATUIA WU yCcTaHaBAMBATb MX B3aMMOCBA3b, MCNO/b30BaTb
COOTBETCTBYIOLWME NOHATUA ANA 0ObACHEHUA OTAENbHbIX GAKTOB U ABNAEHUN;

BbIBMPaATb OCHOBAHMA M KPUTEPUU ANA KNacCudUKaLMM BELLECTB U XMMUYECKUX PeaKkunii;

yCTaHaBAMBATb NPUYUHHO-CNEACTBEHHbIE CBA3U MeXAY U3y4aeMbIMU ABNEHUAMMU;

CTPOUTb /IOTUYECKUE pacCyXKAeHMA (MHAYKTMBHbIE, AeAYKTUBHble, MO aHanoruu),
BbIAB/IATb 3aKOHOMEPHOCTU U NPOTMBOPEYUA B PAaCCMaTPMBAEMbIX ABIEHUAX, GOPMYINPOBATL
BbIBOZbI U 3aK/OYEHUSA;

NPUMEHATb B NPoLEecce NO3HaHMA, UCNONb3yeMble B XMMUU CUMBOIMYECKUE (3HAKOBbIE)
Mmogenu, npeobpasosBbiBaTb MOAE/NbHble MNPEACTaBNEeHUAs — XUMWUYECKMI 3Hak (cumBson)
aNemMeHTa, Xumuyeckaa Gopmyna, ypaBHEHME XMMUUYECKOW peaKkummn — Npu pelleHnmn y4yebHbix
NO3HaBaTe/NbHbIX U MPaKTUYECKMX 3a4a4, MPUMEHATb Ha3BaHHble MOAe/bHble NpeacTaBNAeHUs
DN BbIABNEHUA XapPaKTEPHbIX MPU3HAKOB U3y4YaeMbiX BELLECTB MU XMMUYECKUX PeaKL M.

2) 6a308Bble UccneaoBaTeNbCKUe AENCTBUA:

B/1afeTb OCHOBaMM METO0B Hay4YHOro MO3HaHMA BELLECTB U XMMUYECKUX PeaKkLuii;

dbopmMmynmnpoBaTb LEAM M 33[34M  UCCNeAOBaHMA, WMCNO/Ib30BaTb MOCTABJAEHHbIE U
CaMOoCTOATE/IbHO CPOPMYINMPOBAHHbIE BOMPOCHI B Ka4eCcTBe MHCTPYMEHTa NMO3HAaHWA U OCHOBbI
AN GOPMMPOBAHUSA TMNOTE3bI NO NPOBEPKE MNPaBUAbHOCTU BbICKa3blBaEMbIX CYXKAEHWUN;

BNageTb HaBblKaMM CaMOCTOATE/IbHOrO NAAaHUPOBAHUMA WU MNPOBEAEHMA YYEeHUYECKUX
3KCNEePMMEHTOB, COBEPLUEHCTBOBATb YMEHUA Habo4aTh 33 XO40M MPOLLEcCca, CAMOCTOATENIbHO
NPOrHo3MpoBaTb ero pesynbrat, ¢opmyanpoBatb 0606WeHNA U BbIBOAbl OTHOCUTE/NbHO
[OCTOBEPHOCTM Pe3y/bTaToB UCCNeA0BaHMNA, COCTaBAATb 06OCHOBAHHbIN OTYET O NPOAEeNaHHOM
paboTe;

npuobpeTtaTb OMNbIT YYEHUYECKON MCCNeAO0BaATENbCKOM W MPOEKTHOW AeATeNbHOCTH,
NPOABAATbL CMOCOBHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY MOMCKY METO40B pelleHun
NPaKTUYECKUX 33434, NPUMEHEHUIO Pa3/INYHbIX METOA0B NO3HAHMA.

3) pabota c uHpopmauueit:

OPUEHTMPOBATbCA B  PA3/IMYHbIX WUCTOYHUKAX MHbOpMauMM  (HaydyHO-monynApHas
nMTepatypa XMMMYECKOTro  COAEep’KaHWus, CrnpaBoyHble nocobus, pecypcbl WMHTepHeTa),
aHanAM3MpoBaTb WMHPOPMaLMIO Pas3NUYHbIX BUAOB M GOPM NpPeacTaBNeHUA, KPUTUYECKM
OLEeHNBaTb €€ AO0CTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;



dopMynnpoBaTb 3anpocbl U MPUMEHATb Pa3IMYHble MeToAbl Mpu Moucke u oTtbope
nHpopmaumm, HeobxoAMMON ANA BbINOAHEHUS YYebHbIX 33434 onpeaenéHHOro Tuna;

npuobpeTtaTb ONbIT UCMONb30BaHUA MHOOPMALLUOHHO-KOMMYHUKATUBHbIX TEXHO/IOTUIA U
Pa3/IMYHbIX MOUCKOBBIX CUCTEM;

CaMoCTOATENIbHO BbIOMpPaTb ONTUMaAbHYO dopmMy npeacTaBaeHma nHdopmaumm (cxemsl,
rpadmKku, gnarpammbl, TabAULbI, PUCYHKN U Apyrue);

MCMNO/Ib30BaTb HAy4YHbIM A3bIK B KayecTBe CcpeactBa npu pabote C XMMWYECKOM
nHpopmaumen: NPUMeEHATb MeXnpeameTHble (Pusmyeckme M maTemMaTUYECKMEe) 3HaKU U
CMMBObI, popMybl, ab6peBnaTypbl, HOMEHKNATYPY;

Mcnosb30BaTb M NPeobpa3oBbIBaTb 3HAKOBO-CMMBOIMYECKME CPEACTBA HArAAHOCTH.

OBI'IaAeHVIe YHUuBepcCasibHbIMU KOMMYHUKAaTUBHbIMU AEﬁCTBMHMM!

334aBaTb  BOMPOCbI MO  cywectsy obcyxgaemon Tembl B Xo4e  Awanora
NM/VNN AUCKYCcCMM, BbICKasbiBaTb uaen, GOpMyanpoBaTb CBOM MNPEA/IOKEHUA OTHOCUTE/IbHO
BbINO/HEHMA NPEeANIOKEHHON 3a4a4K;

BbICTYNaTb C Npe3eHTauuein pesynbTaToB NO3HABATE/NIbHOW AeATeNbHOCTU, MOAYYEeHHbIX
CaMOCTOATE/IbHO WM/IM  COBMECTHO CO CBEPCTHMKAaMM MPU  BbIMNONHEHUU XMMWUYECKOro
3KCNepumeHTa, NpaKTU4Yeckolr paboTbl MO WUCCNeAO0BAaHUIO CBOWCTB M3y4yaeMbIX BeELLECTB,
peanusauum y4yebHoro npoekTa 7 dopmynumpoBatb BbIBOAbl
no pesynbTaTam MPOBEAEHHbIX MWCCNefoBaHWM MNyTEM COrnacoBaHMA MO3MUMI B Xoae
obcyaeHnsa 1 obmeHa MHEHUAMM.

OsnapeHue YHUBEPCA/IbHbIMU PEryIATUBHbIMU AEﬁCTBMﬂMM:

CaMOCTOATENIbHO M/IAaHMPOBATb U OCYLLECTBAATb CBOK MO3HABATE/NIbHYHO AEATE/IbHOCTD,
onpeaenan eé Uenu u 3a4avn, KOHTPOIMPOBATL U MO Mepe HeObXOA4MMOCTU KOPPEKTUPOBATb
npeanaraemblii aITOPUTM AEUCTBUIA NPU BbINONHEHUN YYEDOHbIX U UCCNea0BaTENbCKMX 3343y,
BblbnpaTb Hanbonee adpPeKTUBHbLIN CNOCOH MX peLleHnsa ¢ Y4ETOM NOSYYEHMA HOBbIX 3HAHWUI O
BELLLECTBAX M XMMUUYECKUX PeaKLUAX;

OCYLLECTB/IATb CAaMOKOHTPO/Nb CBOEW [OeATeNbHOCTM Ha OCHOBE CaMoOaHa/iM3a MU
CaMOOLLEHKM.

MpeameTHble pe3ynbTaTbl OCBOEHMA Kypca «O6WaA M HeopraHuyeckaa XMMUA»

OTpaKaloT:

cpOpMMPOBAHHOCTb NpPEeACTaBAEHUA: O XMMUYECKOM COCTaBAAKOLWEN eCcTecTBEHHO-
HayYHOW KapTUHbI MMUPA, POAM XMMWMU B MO3HAHWUWU ABNEHWI NpuUpoabl, B GOPMMPOBAHUN
MbILWEHNA U KYAbTYPbl JINMHOCTU, €€ (YHKUMOHANbHOM FPaMOTHOCTM, HeobxogmMmon ans
peweHnA MNPAKTUYECKMX 33434 M IKONOTMYECKM OOOCHOBAHHOIO OTHOLWEHWMA K CBOEMy
3[,0POBbIO U NPUPOLHOW Cpeae;

BNafleHME CUCTEMOMN XMMMUYECKUX 3HaAHWI, KOTOpas BK/OYAET: OCHOBOMOJaratouine
NOHATUA (XMMUYECKUIA SNEMEHT, aTOM, U30TON, S-, p-, d- 31EKTPOHHbIE OpbUTaNn aTOMOB, MOH,
MOJIEKYNIA, MOJIb, MOAAPHbIA OO6BEM, BANEHTHOCTb, 3/IEKTPOOTPULATENBHOCTb, CTENEeHb
OKUCNEHUA, XMMUYECKas CBA3b (KOBA/fieHTHasi, MWOHHAA, MeTa//IMYecKas, BOAOPOAHARA),
KPUCTANIMYECKan  pPeléTKa, TUMNbl  XMMWYECKUX  pPeaKkuMi, pacTBOp, 3/EKTPOSMUTSI,
HE3NEeKTPONIUTbI, INEKTPOIUTUYECKAA AUCCOLMALMA, OKUCINTE/Ib, BOCCTAHOBUTE/Ib, CKOPOCTb
XMMMYECKON  peakumu, XMMUYEecKoe paBHOBECWUE); TeopuMM W 3aKOHbl  (Teopus
SNEKTPONUTUYECKOW Auccoumaunmn, nepuoguyeckuii 3akoH [. WU. MeHaeneeBa, 3aKoH
COXPaHEHWA MacCbl BELLEeCTB, 3aKOH COXPAHEHMA WM MpPEeBPALLEHUA SHEPTUN MPU XUMUYECKUX



peaKkumsx), 3aKOHOMEPHOCTM, CMMBOJIMYECKUA A3bIK XMMUW, MUPOBO33PEHYECKUE 3HaHWUS,
nexawme B OCHOBE MOHMMAHMA MPUYUHHOCTU M CUCTEMHOCTU XUMMUYECKUX ABAEHUN,
dakTONOrNYecKme ceeaeHMA O CBOMCTBAX, COCTaBe, NOMyYeHUM U 6e30MacHOM MCMNO/Ib30BaHUM
BaXKHEMNLLMX HEOPTraHMYECKUX BELLECTB B ObITY M NPaKTUYECKOW AeATeIbHOCTM YE/I0BEKA;

chOPMMPOBAHHOCTb YMEHWI BbIABAATH XapaKTepHble NPU3HAKM NOHATUI, YCTaHAaBAMBATb
MX B3aMMOCBA3b, MCMNO/b30BaTb COOTBETCTBYIOLLME MOHATUA MPU OMNUCAHUU HEOPraHUYeCKMX
BELLLECTB U UX NPEBPALLEHWNI;

chOPMUPOBAHHOCTb YMEHWUIN MCNONb30BATb XMMWUYECKYD CMMBOMKY ANA COCTaBAEHUSA
bopmyn BewecTB W YPaBHEHUIMA XMMUYECKUX pPeakuuii, CUCTEMATMYECKYID HOMEHKANATypy
(IUPAC) n TpuBManbHble Ha3BaHWA OTAE/IbHbIX HEOPraHUYEeCKUX BeLLecTB (yrapHbii ras,
YINEKUCAbIA a3, aMmMMUaK, ralwéHas U3BeCTb, HeraweéHaa WM3BecTb, NUTbeBas CoZa, NMUPUT U
Apyrve);

chOPMUMPOBAHHOCTb YMEHWI onpenenaTb BaNIEHTHOCTb M CTeneHb OKUCAEHUSA
XMMMUYECKMX 3/1EMEHTOB B COEAMHEHWMAX Pa3/IMYHOrO COCTaBa, BWA XMMMYECKOM CBA3MU
(KoBaneHTHan, MOHHaA, MeTaNIM4Yeckasn, BOAOPOAHANA) B COeAMHEHUAX, TUM KPUCTAN/IUYECKOM
PEWETKM KOHKPETHOro BelecTBa (aTOMHAA, MOJIEKYNAPHAsA, WOHHAA, MeTaN/Myeckas),
XapaKTep cpebl B BOAHbIX PaCTBOPAX HEOPraHMYECKUX COeANHEHWNI;

CcPOPMMPOBAHHOCTb YMEHWNI YCTAaHABANBATb NPUHAANEKHOCTb HEOPraHMYECKUX BELLECTB
Mo MX COCTaBy K onpeaenéHHOMY Knaccy/rpynne coeauHeHui (NpocTbie BeWecTBa — MeTa /bl 1
HeMeTa N Nbl, OKCUAbl, OCHOBAHMS, KUCNOTbl, aMdOTEpPHbIE TMAPOKCUAbI, CONN);

chOpPMMPOBAHHOCTb YMEHUIM pPacKpbiBaTb CMbICA nepuogMyeckoro 3akoHa M. W.
MeHaeneesa UM AEMOHCTPUPOBATb €0 CUCTEMATUIUPYIOLLYIO, OODBACHUTENbHYIO U
NPOrHOCTUYECKYO GYHKLMN;

CPOPMMPOBAHHOCTb YMEHUM  XapaKTepu3oBaTb 3/NEKTPOHHOE CTPOEHWEe aTOMOB
XMMMUYECKUX 3nemeHToB 1-4 nepunogos MNeprnoanyeckom cucteMbl XMMUYECKUX anemeHTos /.
N. MeHaeneeBa, UCNONb3yA MOHATUA «S-, P-, d-3N1EKTPOHHbIE OPBUTANU», «IHEpPreTUYecKme
YPOBHMY», OOBACHATbL 3aKOHOMEPHOCTU WM3MEHEHMA CBOMCTB XMMUYECKUX 3S/IEMEHTOB N WX
coegMHEHMIN No neproaam 1 rpynnam MNepruoanyeckon cucTeMbl XMMUYECKUX anemeHToB . U.
MeHgeneesa;

CPOPMMPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb (onucbiBaTb) Ob6WME XMMMUYECKUe
CBOMCTBA HEOPraHMYEeCKUX BELLECTB Pa3/IMYHbIX KAacCoB, MNOATBEPXKAATb CylLeCcTBOBaHWE
reHeTUYECKOM CBA3SU MeXAy HEeOpraHM4yeckMmMM BeLLecTBamMM C MOMOLLbI  YPaBHEHWUM
COOTBETCTBYIOLLMX XMMUYECKUX PeaKLLNIA;

chOPMMPOBAHHOCTb YMEHUA KAACCUOUMUMPOBATb XMMMUYECKME Peakuun No pasinyHbiM
npusHakam (4ncny M CcoCTaBy pearnpylowmx BelecTs, TensoBoMmy 3ddekTy peakumu,
N3MEHEHUIO CTEMEHEN OKUCNEHUS 31EMEHTOB, 06PaTUMOCTUN peaKLLMK, y4acTUIO KaTaansaTtopa);

chOPMMPOBAHHOCTb YMEHWI COCTABAATb YPAaBHEHMA PeaKUUit pa3INYHbIX TUMOB, MNOJHbIE
N COKpaLLEHHblE YPaBHEHUA peaKkLuMil MOHHOro 0bmeHa, y4MTbiBan yCA0BMA, NPU KOTOPbIX 3TU
peakunn nayT 40 KOHL3;

chOPMMPOBAHHOCTb YMEHMA MNPOBOAUTL pPeaKkunun, NoATBEpKAAoWMe KayecTBEHHbIN
COCTaB pPas/IMiHbIX HEOPraHMYECKUX BELLECTB, pacrno3HaBaTb OMbITHbIM MNYTEM WOHbI,
NPUCYTCTBYIOLLNE B BOAHbIX PACTBOPAX HEOPraHUYECKUX BELLECTB;

chOPMMPOBAHHOCTb YMEHMUI PaCKPbIBaTbh CYLLHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTENbHbIX
peakuuin NnocpeacTBOM COCTaB/IEHNA 3/IEKTPOHHOro H6anaHca aTUX peakuuii;



chOPMUPOBAHHOCTb YMEHUIN 0O BACHATL 3aBUCUMOCTb CKOPOCTM XMMMYECKOW peakummn oT
pasnnyYHbIX GaKTOPOB; XapaKTep CMELLEeHMA XMMUYECKOro pPaBHOBECMA B 3aBMCMMOCTM OT
BHelHero Bo3genctauna (npuHumn Jle WaTenbe);

chOPMUPOBAHHOCTb YMEHWUIA XapaKTepu3oBaTb XMMMUUYECKME MPOLECChl, Nexaline B
OCHOBE MPOMbILWIEHHOIO NOMYYEHUA CEPHON KUCNOTbl, aMMMaKa, a TakKe chOpPMMPOBAHHOCTb
npeacTaBneHnn 06 obWmMx HayyHbIX MPUHLMMNAX U IKONOrMYEcKMX npobiemax XMMU4YecKoro
npou3BoACTBa;

chOPMMPOBAHHOCTb YMEHWUI MNPOBOAUTL BbIYMCAEHUA C MCNONb30BAHMEM MOHATUA
«MmaccoBas [[0/1A BeLWeEecTBa B pacTBope», OObEMHbIX OTHOLIEHUIM ra3oB MNPU XMMUYECKUX
peakumax, maccbl BewecTsa Man obbEma rasoB No M3BECTHOMY KOJIMYECTBY BELLECTBA, Macce
unm o6bEMY OAHOro U3 y4yacCTBYHOLMX B pPeakuuu BellecTs, TensoBoro a¢deKta peakumm Ha
OCHOBE 3aKOHOB COXPaHEHWA MAcCbl BELLECTB, NPEBPALLEHUA U COXPAHEHWUS SHEPTUM;

chOpPMMPOBAHHOCTb YMEHUI cobntoaatb NpaBMaa NOb30BAHUA XMMUYECKON Nocyaon u
NnabopatopHbIM 060pyA0BaHMEM, A TaKKe NpaBuna obpalleHns C BeLLecTBaMn B COOTBETCTBUM
C UHCTPYKLUMAMM MO BbIMNOJHEHWIO 1aBOPATOPHbIX XMMUYECKUX OMbITOB;

chOPMUPOBAHHOCTb YMEHUIM NAAHUPOBATb M BbIMNOJAHATD XUMUYECKUIA ISKCNEPUMEHT
(pa3noXkeHne nepokcuaga BOAOPOAA B MNPUCYTCTBUM KaTasamMsaTopa, OnNpefeneHue cpeabl
PacTBOPOB BELLECTB C MOMOLLbIH YHMBEPCASIbHOIO MHAMKATOPA, BUSHUE Pa3inYHbIX GaKTOpOB
Ha CKOPOCTb XMMMWYECKOM peaKkLunu, peakumm MOHHOro obmeHa, KayecTBEHHble peakuuMn Ha
cynbdaTt-, KapboHaT- U X10PUA-aHNOHbI, HA KaTUOH aMMOHMUS, PeLleHNe SKCNEePUMEHTA/IbHbIX
33434 no Temam «MeTannbl» U «HemeTannbl») B COOTBETCTBMM C MPaBUAAMU TEXHUKMU
6esonacHocTM npu obpalweHuM C BewecTtBamm UM nabopaTopHbIM  060pyAOBaHMEM,
NpeacTaB/ATb  pe3y/bTaTbl XMMMWYECKOTO IKCMEPUMEHTa B GoOpme 3anucu  ypaBHEHWUM
COOTBETCTBYIOLMUX peakunin n GopmMyIMpPoBaTh BbIBOAblI HA OCHOBE 3TUX PE3Y/1bTaToB;

chOPMUPOBAHHOCTb YMEHUN KPUTUYECKU aHa/IM3MPOBaATb XMMUYECKYD MHbOpMaLUIo,
Nnosy4aemyto M3 pasHbiX WMCTOYHMKOB (CpeactBa MacCoOBOM KOMMYHWMKauuUKM, WHTEpHeT wu
APYTUX);

chOPMUPOBAHHOCTb YMeHWUI cobatoaaTb NpaBuNa 3KOMOTMYECKM LenecoobpasHoro
noseAeHns B ObITY U TPyAOBOW AEATENbHOCTM B LENAX COXPaHEeHMA CBOEro 340POBbs U
OKpY»Katlollel NpupoaHoON cpesbl, 0CO3HaBaTb OMNAaCHOCTb BO3AEMNCTBUA Ha KMUBbIE OpPraHMU3Mbl
onpeaenéHHbIX BeLecTs, MOHMMAsA cmbicn nokasatena MK, noAcHATb Ha npumepax cnocobbi
YMEHbLUEHUA N NPeaoTBPaLLEHNS UX BPEeAHOro BO3AeCTBUA Ha OPraHM3m Ye/I0BEKa;

ANA 0B6yYaloLWMUXCA C OrPaHNUYEHHBIMU BO3MOXHOCTAMW 3[0PO0BbA: YMEHME MPUMEHSATb
3HaHWA 06 OCHOBHbIX AOCTYMHbIX METOAAX NO3HAHMA BELLECTB U XMMUYECKMX ABEHNI;

Ons cnenblix W cnaboBmaAwmMx oOOy4YalOWMXCA: YMEHME UCNOoNb30BaTb pesibedHo-
TOYEYHYIO cucTeMy 0603HaueHu J1. bpaiina gna 3anucn xmummdeckmx dopmyn.

YuyebHo - TemaTMUYeCKMA NNaH

HasBaHue Tembl Bcero yacos
10 knacc
BeeneHue Ponb 1 MecTo pacyéTHbIX 3a4a4 B cucteme 0byyeHua u 1
Pasgen 1. PacuéTbl No xMmunyecknum popmysiam 11
Pasgen 2 BblumMcneHUA No ypaBHEHUAM XMMUYECKUX PeaKLmin 23
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