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Mertoauyeckne ykazaHus I NPAKTUYECKUX 3aHATHH 1O JUCHUIUIMHE «XUMUS»
coctaBiieHbl B cooTBeTcTBUM ¢ TpeboBanuamu OI'OC CIIO u SOI'OC COO,
npenHa3HaueHbl A CTYACHTOB, oOydaromuxcs no cneuuaibHoctu: 43.02.15 TloBapckoe
U KOHJIMTEPCKOE JEJIO.




1. IlosicHMTeJbHAA 3aNMCKA

[Tporpamma yueOHOM IOUCHMIUIMHBI «XHMMHUs» IpeIHa3HauyeHa JUIsl U3YYEHUS B YUPESKICHUAX
HA4YaJlbHOTO W CPEIHEro MpOPEeCCHOHAIBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEILHYIO
porpamMMmy CpeaHero (IMoJIHOro) o0imero oopa3oBaHus, MPU MOJATOTOBKE KBATU(HUIIUPOBAHHBIX pad0OUNX
U CHELMAIMCTOB CPEIHETO 3BEHA.

[TporpammMa opreHTHpOBaHA Ha JOCTUKEHUE CIEAYIOIINX LIeJel U 3a/1a4:

Llenb: PopmupoBaHue y CTYAEHTOB NpeacTaBleHNA 0 XMMUYECKON COCTaBNAIOLLEN eCTeCTBEHHO-
Hay4YHOM KapTUHbI MMPA KaK OCHOBbl MPUHATUA pPELIeHUA B MU3HEHHbIX U MNPOU3BOACTBEHHbIX
CUTyauUMAX, OTBETCTBEHHOrO NOBEAEHUA B NPUPOAHON cpeje.

3anauu:

1) cpopmmnpoBaTb MOHMMAHME 3aKOHOMEPHOCTEN MPOTEKAHUA XMMWMYECKUX NPOLLECCOB U ABNEHWUW B
OKpY)Kalolen cpege, LENOCTHOM HAyYHOM KapTUHbI MWpPaA, B3aMMOCBA3SM W B3aMMO3aBUCMMOCTU
€CTeCTBEHHbIX Hayk;

2) pa3BUTb YMeHMA COCTaBNATb GOPMy/bl HEOPraHWYECKMX M OPraHWYeCcKUX BeLLecTB, YPaBHEHMUA
XMMWYECKMX  peakuui, OOBACHATb WX CMbICA, WHTEPNpPeTMpoBaTb pe3yabTaTbl  XMMWUYECKMX
9KCMEePUMEHTOB,

3) cdopmmnpoBaTb HaBbIKM NMPOBEAEHNA NPOCTEMLUNX XMMUYECKMX IKCMEPUMEHTA/IbHbIX NCCAeA0BaHUIM C
cobntogeHnem npasun 6esonacHoro obpalleHua ¢ BewwecTtBamm 1 1abopaTopHbiM 060pyaoBaHNEM;

4) pa3BWUTb YMEHMA UCMO1b30BaTb MHGOPMALMIO XMMUYECKOTO XapaKTepa U3 Pas3/IniyHbIX UCTOYHUKOB;

5) chopmupoBatb ymMeHMA MpPOrHO3MPOBaTb MOCNEACTBMA CBOEN [EATENbHOCTU M XUMWUYECKUX
NPUPOAHbIX, ObITOBbIX M NPOU3BOACTBEHHbIX MPOLLECCOB;

6) cdopmupoBaTb MNOHMMaAHME 3HAYUMOCTU [OCTUNKEHUIA XMMUYECKON HayKM M TeXHONorMin pana
pa3BMTMA COLMANbHOM M NPON3BOACTBEHHOM chep.

Oco0oe 3HaYeHHEe NUCLUUIUIMHA UMEET MpU (POPMUPOBAHUM M PA3BUTHH OOIIMX KOMIIETEHIMM B
cootBeTcTBUH ¢ PI'OC:

OK 01. Beibupate criocoObl peeHus 3aaa4d npopeccuoHaIbHON EATENbHOCTH, TPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM.

OK 02. OcymuiecTBisaTh MOMCK, aHAIM3 W HMHTEpHpeTanuio WHGOpMaluu, HeoOXOIuMOM s
BBINOJIHEHUS 3a/1a4 TPO(PECCUOHATBHON 1EATEIbHOCTH.

OK 04. Pabortath B KOJJIEKTHBE W KOMaHJ€, 3(PQPEKTUBHO B3aUMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIIMEHTAMHU.

OK 07. CopnelicTBOBaTh COXpAaHEHHUIO OKpY’Karolllel cpeibl, pecypcocOepekeHuto, 3pPeKTUBHO
JIeWCTBOBATh B UPE3BBIYAIHBIX CUTYaLIUAX.

OK 08. Ucnonb3oBath cpencTBa (U3HMUECKON KyJIbTYphI U1l COXPAHEHUS U YKPETJIEHUS 3/I0pPOBbS
B mporiecce Npo(ecCHOHAIBHOW AEATENbHOCTH M MOJAECpP)KaHUS HEOOXOJUMOro YpOBHS (pU3MUECKON
MOATOTOBJIEHHOCTH.

[1K 2.1. Opranu3oBbIBaTh MOJATOTOBKY pabouux MecT, 000pYAOBaHMS, CBIPbsS, MAaTEPUATIOB JUIS
MIPUTOTOBJICHUSI TOpAYUX OJIION, KYJWHAPHBIX U3JIEIHMH, 3aKyCOK CII0)KHOIO AacCOpTHMMEHTa B
COOTBETCTBHH C MHCTPYKLIUSAMH U PETJIAMEHTAMHU.

B pamkax mporpaMMbl y4yeOHOW IUCHUIUIMHBI OCBAMBAIOTCSI JIMYHOCTHBIE, METANpPEIMETHbIE U
IpeIMeTHBIE Pe3yNbTaThl ¢ cooTBeTCTBUHU ¢ TpeboBaHuaMu OI'OC cpennero obuero o6pa3zoBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHHUS AMCUUILIIMHBI JIWyHOCTHBIE (JIP), MeTanpenmernsie (MP),
npeaMeTHele A 6a3oBoro yposHs uzydenus (I1P):

JIP 01 Poccuiickyro Ipa’kJaHCKYI HWJIEHTUYHOCTh, MATPUOTH3M, YBA)KEHHE K CBOEMY HapoOiy, 4yBCTBa
OTBETCTBEHHOCTH niepen PoauHol, roproctu 3a cBoW Kpai, cBoo PonauHy, npouuioe M HacTosuiee
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHne rocy1apCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH)

JIP 02 I'paxmaHCKyl0 TO3MIMI0O KaK aKTUBHOTO W OTBETCTBEHHOTO 4IEHA POCCHICKOrO OOIIecTBa,
OCO3HAIOILEr0 CBOM KOHCTUTYLIMOHHBIE NpaBa M OOS3aHHOCTH, YBA)XKAIOLIETO 3aKOH M IMPaBONOPSIOK,
00JIaJlaloIIero 4yBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIETO TPaIUIHOHHBIC
HallMOHAJIbHBIE M 00IIEUeI0OBEUECKNE TYMaHUCTUUECKUE U IEMOKPATHYECKUE [IECHHOCTH.

JIP 03 T'oroBHOCTH K ciyxkeHHI0 OTEUECTBY, €r0 3aIUTE.

JIP 04 CdopMupOBaHHOCTP MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS



HAayKl M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYp, a TaKKe pa3IuuHbIX (Hopm
OOIIECTBEHHOT'O CO3HAHMsI, OCO3HAHHME CBOETO MECTAa B MOJUKYJIBTYPHOM MUPE.

JIP 05 CdopMHpPOBAaHHOCTH OCHOB  CAMOpPA3BUTUSI M  CAMOBOCHHUTAHUS B  COOTBETCTBUU  C
o011IeueI0BeYECKUMHU [IEHHOCTSIMU U HJeallaMi TPakJJaHCKOTO O0IeCTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATEILHOCTH

JIP 06 TonepaHTHOEe CO3HAHHWE U TIOBEJIECHUE B MOJUKYJIBTYPHOM MHpE, FOTOBHOCTb U CIIOCOOHOCTH
BECTU JIMAJOr C APYTMMHU JIIOAbMM, JOCTUIaThb B HEM B3aMMOIIOHMMAHUS, HAXOIUTh OOILIME LEIU U
COTPYOHHYATh JJS HMX JIOCTHXKEHHUS, CIOCOOHOCTh TPOTUBOCTOSITH HACOJOTHH SKCTPEMH3MA,
HAIlMOHAIU3Ma, KCEHO(POOMH, JUCKPUMHHALMKM TI0  COLMAIBHBIM, pEIMTHO3HBIM,  PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAJIBHBIM SIBJICHUSM

JIP 07 HaBbiku COTpyAHUYECTBA CO CBEPCTHUKAMH, JETbMHU MIAIIIETO BO3PAcTa, B3POCIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-UCCIeI0BaTeIbCKOM, IPOEKTHON U JIPYruX BHIAX
JESITEIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HaHME U MOBEICHNE HA OCHOBE YCBOCHHUSI 00IIEYEeTIOBEYECKUX LIEHHOCTEN

JIP 09 T'oTOBHOCTh M CHOCOOHOCTH K 0OPa30BaHUIO, B TOM YHCIIE CAMOOOPA30BaHUIO, HA MPOTSHKEHUH
BCEH JKHM3HU; CO3HATEIHHOE OTHOUICHHE K HEMPEPHIBHOMY OOPAa30BaHHIO KaK YCIOBHUIO YCIEIIHON
npoeCCHOHATLHON 1 00IIECTBEHHON IEATEIIbHOCTH

JIP 10 Dcretnyeckoe OTHOIIEHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLIEHUM

JIP 11 TlpunsaTtre u peanus3aluio EHHOCTEH 30pOBOro U 6e30macHOro oOpas3a KH3HU, MOTPEOHOCTH B
(GU3NIECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATUSX CIIOPTHBHO-030POBUTEIBHON AEATEIBHOCTHIO,
HEMPUITHE BPEAHBIX MIPUBBIYEK: KYPEHHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTUKOB

JIP 12 BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MUECKOMY U IICHXOJOTHYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIOJIEH, yMEHHE OKa3bIBaTh MEPBYIO MTOMOIIH

JIP 13 Oco3nannbiii BbIOOp Oyaymieid mnpodeccun W BO3MOXKHOCTEM peaau3ali  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIIEHUE K MPO(PECCHOHAIBHON [EATEIbHOCTH KaK BO3MOKHOCTH Y4YacTHS B
pEILIEHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOJIeM

JIP  14CpopMUpOBaHHOCTH  OSKOJOTMYECKOTO  MBIIUICHUS, TOHUMAaHUs BIUSHUS  COLMAIBHO-
SKOHOMMYECKUX IPOILIECCOB HA COCTOSIHME MPUPOAHOW M COLMAIBHOW Cpelbl; NMPUOOPETEHHE OIbITa
9KOJIOrO-HaNPaBIECHHON AESATEIbHOCTH

JIP 15 OtBeTcTBEHHOE OTHOIIEHHE K CO3JaHMUI0O CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHATHUS ILIEHHOCTEH
CEMEWHOM KU3HU

MP 01 CamocrostenbHO GOpPMYIUPOBATh W aKTyaJIU3UpPOBaTh MpoOJEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 VYcraHaBnuBaTh CYIIECTBEHHBIN NMpPHU3HAK WM OCHOBAHMS AJIi CPAaBHEHHU, KilacCU(UKAIMM U
0000IICHHS;

MP 03 Onpenensts Leiau IesTeNbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHUKECHMUS;

MP 04 BpIsBAsSTS 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX;

MP 05 BHOCUTH KOPPEKTUBBI B ICSATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSAM, OIIEHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

MP 06 Brnangets HaBbIKaMU y4e€OHO-HCCIIEIOBATEILCKOM ¥ TIPOSKTHOW E€ATEITBHOCTH, HABBIKAMHU
pasperieHus npoobiem;

MP 07 CnocoOHOCTb U TOTOBHOCTb K CAMOCTOATEIHLHOMY IMOHMCKY METOJOB PEIIEHUs MPAKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/IOB [TO3HAHMUS;

MP 08 Osnanenne BUIAMHU JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSA, €r0 HHTEPHPETAIUH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX y4eOHBIX CHTyallMsX, B TOM 4YHCIE NIpPU CO3JaHUH
y4eOHBIX U COITUAIBHBIX TPOEKTOB;

MP 09 ®opmupoBaHre HaAyYHOTO THUIA MBIIUICHHS, BJIAJICHUE HAYYHOM TEPMHUHOJOTHEH, KIIFOUEBBIMU
MOHSATUSMH U METOJIAMU;

MP 10 CraButh u ¢GopMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

MP 11 BbIsBasiTh NIPUYMHHO-CIECACTBEHHBIE CBSA3U U aKTyaJIM3UPOBaTh 33Jlauy, BBIIBUTaTh TUIIOTE3Y €€
pelieHusi, HaxXOAWTh apPryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKACHUH, 3a/laBaTh MapaMeTpbl U
KPUTEpPUU PELICHHUS;

MP 12 AHanu3upoBaTh MOJYUYEHHBIE B XOJ€ PEIICHUS 3a/1aud Pe3ybTaThl, KPUTHUYECKU OLEHUBATH MX



JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;
MP 13 JlaBaTh OIIEHKY HOBBIM CUTYAIIHSM, OIICHHBATh TPUOOPETECHHBIN OIIBIT;

MP 14 Bnagerp HaBbIKAaMU MONXY4YeHHUS WHPOPMAIMU U3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
OCYILECTBIIATh MOUCK, aHAIN3, CUCTEMATU3AIMI0 U UHTEPIPETAUI0 HHPOPMAIMKU PAa3IUYHBIX BUAOB U
(dbopM TpeICTaBICHHUS,

MP 15 Co3maBaTh TEKCThI B pa3iW4HBIX (opMarax C Y4EeTOM Ha3HA4YCHHS HH(POPMALMH U IIEJICBOU
ayJAMTOPHUH, BEIOUPAst ONTUMAIBbHYIO (hOpMY MpeICTaBICHHS U BU3YyaTIH3alliH;

MP 16 OnenuBarh OCTOBEPHOCTb, JIETMTUMHOCTh HH(OpPMAlUU, €€ COOTBETCTBHE IIPABOBBIM U
MOpaIbHO-ITUYECKUM HOpPMaM;

MP 17 Hcnonws3oBath cpeacTtBa MHPOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B PEIICHHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3alMOHHBIX 3a7ad C COOJIIOJIeHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX M ATHUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE30MaCHOCTH;

MP 18 Bnamerp HaBbIKaMH pacro3HaBaHHS W 3alIUThl HHGOPMAIMH, HHOOPMAITMOHHOW 0€30IaCHOCTH
JIUYHOCTH.

TP 01 CdopMUpOBaHHOCTH MNPEACTABICHUI: O XUMHUYECKOW COCTAaBJISIOUICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUU B [TO3HAHUU SIBICHUN MPUPOJbI, B (OPMUPOBAHUH MBIIIJICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHONW T'PaMOTHOCTH, HEOOXOAMMOHN Ui pEIICHUS MPAKTUYECKUX 3aJad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpele;

[IP 02 BnageHue cuCTEMOM XMMHUYECKMX 3HAHUW, KOTOpPAsl BKJIKOYAECT: OCHOBOIOJAraOLIME MOHSITHS
(XMMHUYECKHUI JIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0YKa aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIH aTOMOB,
HOH, MOJIEKYJIA, BaJIEHTHOCTb, AIEKTPOOTPHULATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBINA 00beM, YTIIepOIHBIN CKENeT, (PYHKIIMOHAIbHAS TPYIINa, PaIiKall, H30MEpHs,
M30MEpbl, TOMOJIOTHYECKUN PsAJl, TOMOJIOTH, YTIIEBOAOPOIbl, KUCIOPOA- U a30TCOAEPHKAIINE COCTUHEHMS,
OMOJIOTMYECKH aKTUBHBIC BEHIECTBA (YIIIEBOJIBL, XKHUPHI, OSIKN), MOHOMED, MTOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHUS, KPHUCTAIUIMYECKass pEIIeTKa, THUIIbl XUMHYECKUX pEeaKLHil
(OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-U 3HJIOTEPMUYECKHE, pPEeaKIMM HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTBI, HEAJIEKTPOJUTHI, DJIEKTPOJUTHYECKAs IUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMMUYECKOH pPEaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI (T€OpUsS XHMHUYECKOTO
CTpOEHMsI oOpraHnuyeckux BemecTB A.M. bByrnepoBa, Teopus 3I€KTPOIUTHYECKON IMCCOLUALINM,
nepuoanueckuii 3akon J[.J. MenneneeBa, 3aKoH cOXpaHEHHsI Macchbl), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK  XUMHUH, (aKTOJOTMUYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IOJIYYeHMH U Oe30MacHOM
HCIOJIb30BAaHNN BaXHEMIIMX HEOPraHMYECKUX M OPraHMYeCKHX BEHIECTB B OBITY M MPAaKTHUUYECKOM
JESTEIBHOCTH YEJIOBEKA;

I[P 03 CdopmupoBaHHOCT, YMEHHI BBISIBISTH XapaKT€pPHbIE MPU3HAKW U B3aUMOCBS3b HM3YyUEHHBIX
MOHATHM, IPUMEHATH COOTBETCTBYIOIUE MOHATHUSA IPU ONKUCAHUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX
U OpraHMYeCKHX BELIECTB W WX MPEBPAIICHMH; BBISIBIATH B3aUMOCBSI3b XHMHUYECKHX 3HaHHUHM C
MOHATHSIMU U IIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

I[P 04 CdopMuUpOBaHHOCTP YMEHHH UCIOJB30BATh HANMEHOBAHUS XUMHUYECKUX COCIHMHCHHI
MEXIYHApOAHOIO COK3a TEOPETUYECKOW M MPUKIAAHON XMMHUM M TPUBHAJIbHBIE HAa3BAaHUS BAKHEHIIMX
BELIeCTB (ITUJIEH, alleTHIIEH, MIHIEepUH, (heHos, GpopMalbaerul, yKCycHasi KUCIIOTa, TJIUIUH, yrapHbII
ra3, YrJIeKUCIbIM Ta3, aMMHUakK, ramieHas H3BeCTb, HEramieHas W3BeCTb, IMHUTbEBas COAa U JPYTHX),
COCTaBJIATh (DOPMYIJIBI HEOPraHMYECKUX U OPraHMYECKHUX BEILIECTB, YPaBHEHUS XMUMHUYECKHUX peakiuil,
OOBSICHATH UX CMBICH; MOATBEPKIATh XapaKTEPHbIe XUMUYECKUE CBOMNCTBA BELIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU U 3aMUCSMU YpaBHEHUN XUMUYECKUX PEaKIuii;

ITP 05 CdopMuUpoBaHHOCTh YMEHHH YCTaHABIMBATh MPUHAIIECKHOCTh M3YYEHHBIX HEOPTaHUUECKUX M
OpPraHMYECKUX BEIIECTB K OMPEJIEICHHBIM KJIacCcaM U TPYIIaM COEAMHEHM, XapaKTepHU30BaTh UX COCTAB
U Ba)KHEUIIIME CBOICTBA; OMpEAEATh BUJIbI XUMHUUYECKUX CBA3EH (KOBaJIEHTHAs, HOHHAs, MeTaJIMYecKas,
BOJOPO/IHAS ), TUITBI KPUCTAIITMYECKUX PEIIETOK BEIIECTB; KJIaCCU(PUIMPOBATH XUMUYECKUE PEAKIINH;

IIP 06 BrageHne OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMS BELIECTB M XMMMUYECKUX SBJICHUUN
(HabmroieHue, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

ITP 07 CdopMHpPOBaHHOCTE YMEHHH MPOBOIUTH PACUYETHI O XUMHUYECKUM (OpPMYyJIaM M ypaBHEHUSM
XUMHAYECKHX PpEaKIUi C MCIOIb30BaHUEM (PH3MUECKUX BEIWYHMH, XapaKTEPHU3YIOUIMX BEIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa (HOpMalbHBIE YCIOBHS) Tra3oB, KOJIMYECTBA BEIIECTBA,
HCIOJIb30BAaTh CHUCTEMHBIE XUMHUYECKUE 3HAHMS JUIsl NPUHATHS PEIICHUH B KOHKPETHBIX XKU3HEHHBIX



CUTYaIIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;
TP 08 ChopMHUpPOBAaHHOCT, YMEHHMM IJITAHUPOBATh M BBIMOJIHATH XHMHYECKHH OSKCIEPUMEHT
(mpeBpallieHUs] OPraHUYECKUX BEIECTB IPU HAarpEBaHUU, MOJIYYEHHE ITHIIEHA U U3yYEHHE €ro CBOICTB,
KaueCTBEHHbIE peakLUWH Ha albJeruibl, Kpaxmal, YKCYCHYIO KHUCIOTY; JAeHaTypauus OeIKOB IpH
HarpeBaHWH, IBETHHIE DPEAKLIUU OCNKOB; MPOBOJIUTH PEAKIMH HOHHOTO OOMEHA, ONpEACATh CpPedy
BOJHBIX PAcTBOPOB, KAUECTBEHHBIE PeaklUU Ha CcyibdaT-, KapOoHAT- M XJIOPHUA-aHUOHBI, HA KaTUOH
aMMOHUSI; pelllaTh IKCIIEpUMEHTANIbHbBIE 3a7aun 1o TeMaM "Metamel" u "Hemerannsl'") B cOOTBETCTBUM
C IpaBWJIaMU TEXHUKH 0€30M1aCHOCTHU MpU 00pallleHuH ¢ BEUIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHUEM;
MPEJCTABIATH PE3YIbTAaThl XUMHUECKOTO SKCIIEPUMEHTa B (JOpME 3alHCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

ITP 09 CdopMHPOBAaHHOCTD YMEHHS AHAIM3HPOBATH XUMHUYECKYI0 HH(POPMALHUIO, MOIYyYaeMylo W3
pa3HbIX UCTOYHHUKOB (CpeICTB MaccoBoi H(popMaluu, cetb IHTEpHET U ApyTrue);

ITP 10 CdopmMupoBaHHOCTh YMEHUH COOIIOAATH MPaBUIIA SKOJIOTHYECKH 1IeTIECO00Pa3HOTO TIOBEICHUS B
ObITY U TPYIOBOU NESATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0pPOBbsl M OKpYKaOLIEH MPUPOIHOMN
Cpelbl; YUUTHIBaTh ONACHOCTh BO3ACHCTBUS HA JKUBBIE OPraHU3MBI OIIPEJIEICHHBIX BELIECTB, TOHUMAs
CMBICII [TOKA3aTelsl NPEAEIbHON T0NyCTUMON KOHIIEHTPALIUH;

[P 11 Jns oOy4arommxcsi ¢ OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbBS: C(HOPMUPOBAHHOCTD YMEHUS
MPUMEHSTH 3HaHHUsI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKUX SBIICHUI;

I[P 12 [Inst crmenblx W CIA0OBUAAIIUX OOyYarommxcs: cHOpMHpPOBAHHOCTH YMEHHS HCIIOJB30BATh
penbedHo ToueuHyto cuctemy obo3nauenuii JI. bpaiins mis 3anucu XxuMu4eckux GopMyiL.

IIpakTuyeckas padora Ne 1.
Tema 3anamusa. CTpoeHUE aTOMOB XMMUYECKUX DJIEMEHTOB U MIPUPOJIa XUMUYECKUX CBS3CH.
Llenp paboTel: pa3o0paTh OCHOBHBIE MOHSITHUS U 3aKOHBI XMMHYECKHUX CBSI3€M W XHUMHUYECKHUX
3JIEMEHTOB
Bonpocsl pis1 06cyKaeHus:
[IpencraBneHus: 0 CTpOEHUM BEIIECTBA.
BanenTtHoCTb.
Xumudeckue GopMyiibl (MOJIEKYISIPHBIE U CTPYKTYPHBIE).
3aKk0oH TOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAas W MOJEKylspHas Macca. PacdeTsl mo
XUMUYECKUM (pOopMyIIam.
3aKOH COXpaHEHUS MacChl BEIECTBA MPH XUMHUYECKUX PEaKIIUsX.
Tembl noknag0B/pedepaTon:
«OCHOBHBIE 3aKOHBI XUMHUI.
«Ku3Hb, Kak OMOJIOTUYECKUN KPYTOBOPOT BEIIECTBY.
UpesBblYyaifHble CUTYaIlMH SKOJIOTHYECKOT0 XapaKkTepa.
XUMHUECKOE OPY>KHE U €ro Topaxaroiue (pakTopsl.
NnauBuayanbHble 3a1aHUS
OCHOBHBIE MTOJIOKEHUSI AaTOMHO-MOJICKYJISIPHOTO yUEHUS
YeMy paBHBI OTHOCHTENILHBIE MOJIEKYIApHBIE Macchl caenyromux Bemects:a) NaCl, 6) C6H1206, B)
Cu(NO3)2, 1) A1203, n) SiCl4, e) Ba(OH)2?
OnummnTe Ka4eCTBEHHBI M KOJIMYECTBEHHBIH cocTas cienyromux Bemects: a) NaOH, 6) H2SO4, B)
HNO3, r) CaCl2, x) C6H1206, ¢) CaSO4, x) AL1(NO3)3.
YeMy paBHBI MacCOBBIE 0K (B %) 2JIIEMEHTOB B CJCIYIOIINX BEHICCTBAX:
a) MgO, 6) N20, B) NO, ) N203, n) NaOH, e) C6H1206, xx) Cu(NO3)2?
3aK0H COXpaHEHHUsI MAaCChI BEMIECTB. XUMUYECKHE YPaBHEHUS
CocTaBbTe ypaBHEHHUS PEAKIUi, KOTOPHIE BHIPAKAIOTCS CIETYIOIIUMU CXEMaMU:

a) Na+H20 — NaOH + H2; 6) Al+Cl2 — AICI3;

B) P203 + H20 — H3PO3; r) FeBr3 + Na2S— Fe2S3+

NaBr;

1) Al+02 — A1203; e) Fe203 + Al — Fe + Al203;
k) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Ckonbko rpaMMoB Fe203 BCTYNHIIO B peakLUIO C ATIOMUHUEM:
Fe203+ 2Al = 2Fe + Al203, eciu ipu 3TOM 06pazoBaiock 560 1 xene3a?



Paccunraiite Maccy yriaekucioro rasza, KOTOPbIM IMOJYYHUTCS NPU CTOPAaHUU OT YIJis 1O YPaBHEHMIO:
C+02=CO2.

CKOJIBKO TpaMMOB BOJIBI HYXKHO JJIs TTosTydeHus 4 r kuciaopopa mo peakiuu: 2H20 = 2H2+02?

Cxonbko rpammoB FeSO4 obOpaszyercs mpu B3aumopaeicTBuu pactBopa CuSO4 ¢ kene3oM, eciiu mpu
aToM obpazyercs 128 r meau no ypaBHeHuto: CuSO4+Fe=FeSO4+Cu?

CKkonpKO TpaMMOB LIMHKA U cepHOU KucinoThl H2SO4 HyxkHO 1S modydeHHs 4T BOJIOPOJAA IO PeaKIuu:
Zn+H2504=2nS04+H2?

Ckombko rpammoB H3PO4 Bcrymaer B peakumio ¢ 42 r rugpokcuna kamuss KOH mo ypaBHeHuro:
H3PO4 + 3KOH = K3PO4 + 3H20?

3axon Asozcadpo. Monsphulii 00vem 2aza

Kaxkoit 00beM 1pH H. y. 3aHUMAIOT ClIeyrolue koinudecta razos:a) 3,0 monb, 1) 0,001 momb,

0) 0,1 monb, x) 12 moub,

B) 5,0 MoJIB,

Kakoii 06beM npH H. y. 3aHUMAIOT:

a) 22 r yruekucioro raza CO2, n) 6,4 r okcuna cepsl (IV) SO2,

6) 19 r ¢propa F2, e) 4 r okcuaa azota (IV) NO2,

B) 7,1 r xmopa CI2, k) 5,6 r okcuna yraepoaa (II) CO?

r) 1,4 r a3ota N2,

Kakoii 06beM kucinopoga HeoOxomaum 1iis cropanus 18 r yrnepona no peakiuu C+02=C0O27?

CKOJIBKO JIMTPOB BOJOPOJIa BBIIEIUTCS HPU B3auMojeicTBiH 10,8 T' allOMHHHSA C COJITHOM KUCIIOTOM:
2A1+ 6HCI=2A1C13 + 3H2?

Kakoii 06beM Bo10poaa MOKHO OTYYUTh Mpu AerictBuu 0,2 MOJb IIMHKA Ha PACTBOP CEPHOMKHUCIIOTHI 110
peakiuu Zn + H2S504 = ZnS04 + H2?

Haiigure 00BeM YIJIEKUCIIOTO rasza CO2 u Mmaccy rugpokcuna Hatpus NaOH, npu
B3aMMOJICHICTBUM KOTOpBIX oOpa3zoBaics 21 1 ruapokapbonara Hatpus NaHCO3 — mo peakiuu
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

Tema 3anamusa: llepuoanyecknii 3axkon u tadauna /.. MenneneeBa

Heab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TPEICTABICHUSMU O TMEPUOJUYECKONH CHCTEMe
XUMUYeCcKux 3yemMeHToB .M. MenneneeBa B CBETE yYEHUSI O CTPOCHUHU aTOMOB M BEIIECTBA;
YCTaHOBJICHWE 3aBUCUMOCTH CBOICTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB OOpPa3yIOMIMX HX
XUMHAYECKHUX 3JIEMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpemeHHbIE TIpeaCTaBIEHUS O CTpOoeHUM aroMoB. CocCTaB aTOMHBIX AI€ED.
N3oTtonsl. [lopsakoBblil HOMep 3J€MeHTa - 3apsij AIpa ero arTOMOB.

2. CrpoeHue 3/IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IEPBBIX TPEX IEPUOI0B. DINEKTPOHHbBIE
obiaka u S-, p-, d-opbuTanu, GOpMbI FITEKTPOHHBIX 0OJIAKOB.

3. XapaKkTepuCTHKA 3JIEMEHTAa U €r0 COCAMHEHHUI Ha OCHOBE MOJIOKEHHUS B MEPHUOINIECKOM
CHUCTEME U CTPOCHHUSI aTOMa.

4. 3aBUCUMOCTb CBOWCTB XMMHYECKHMX BELIECTB OT CTPOEHHUS aTOMOB OOpa3ymoIIUX HX
XUMHUYECKHX 3JIEMEHTOB.

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE ONPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIETECHIINH MTPH N3Y4EHUH YU€OHOM TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIC IPUHIIMITEI ATOMUCTHYECKOTO YUSHHS O IPHPOJIEH

2.«OKu3Hb, Kak OMOJOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBbruaiiHble CUTYAIMH, YCIOBHO, 0€3 3arpsi3HEHUS OKPYXKAIOIICH CPEJIb.

4. O 3Ha4YeHUHU 3[I0POBBS YETOBEKA U 3JJ0POBOTr0 00pa3a >KU3HH.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHUS

2.Pa300p 1O0BOAOB B MOJIB3Y TOM MM MHOW MO3HIINH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTHU CYXKICHHM.

Tembt 0n1a camocmoamenbHo20 U3yUeHUA:

1. CoBpeMeHHBIE NIPEJICTABICHHUS O CTPOCHUU aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

4. TlopaakoBbIii HOMEpP 3JIEMEHTA - 3apA[l s/Ipa €ro aTOMOB.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPpo6epKu 3HAHUIL:

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYpPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tmiepuoauueckon cucrtembl J[.M.MenneneeBa; cTpoeHHME aTtoMa M €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTHKY XUMUYECKUX DJIEMEHTOB TPEX MEPBBIX MEPHUOJOB H  HX
COCMHEHUN IO IOJIOKEHHI0 B IEPUOJUUYECKON CHCTEME; OMPENENSATh JJIEMEHT IO €ro
AJIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU PAdOmMvl CMyOeHmoe — BHICTYIIJICHUE HA CEMUHAapeE,
BBITIOJTHEHUE WHANBUIYAIbHBIX 33 JaHHH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHUX pPeaKkI Uil

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MAacCCHI,
o0bema (HOpMaIbHBIE YCIOBHUS) ra30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocyscoenun:

[IpocToe u crnokHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHNS IMTOHATHS XUMUYECKOr'0 3JIEMEHTA.

OO6mias TMHAMHUKA PEAKIIUi XUMHYECKUX FJIEMEHTOB.

KoHnenmuu 3BOIIOIUOHHONA XMMHH.

PacueTsl ¢ yueToM 3aKOHOB COXpaHEHHUS MaCChl BEIIECTB U ITOCTOSTHCTBA COCTAaBa BEIICCTR.

ISR



3a0anua u eonpocvl 0aa opmuposanus u KOHMPONAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMITETEHITNH MPU U3y4eHUU YIeOHOM TeMBbI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Pons JIaBya3be B CTAaHOBJICHUU COBPEMEHHOM XUMUU.

J.N.MeHnpeneeB U CTaHOBJICHUE CUCTEMHOTO MOJIX0/1a B XUMHUYECKO HayKe.

Ponb oTeuecTBeHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMIe.

s E

OopazosamenvHble mexHonocuu

CeMuHAp-IUCNYT — HWHTEPAKTHBHasi (opMa NpOBeIeHHUs] 3aHSTHS, MPEANOJararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCJE CJICIAHHOTO KEM-TO U3
CTYICHTOB COOOIICHHUS (JIOKJIaaa), 4YTO POXJJAaeT aKTHBHYIO ITI03HABATEIbHYIO JICITEIbHOCTD
O6y‘~IaeMbIX, ac Heﬁ - pa3BI/ITI/Ie HWHUIINATUBBI U TBOp‘-IGCTBa, yMeHI/IC OTCTauBAaThL CBOU y6e)KZ[eHI/I$I.
Onupaercst Ha JIOTHKY MOCIIEIOBATEILHO MOJICIUPYEMBIX MPOOJIEMHBIX CUTYallUi MyTeM IMOCTaHOBKH
NpOOJIEMHBIX BOMPOCOB WJIM NPEAbSBICHHUS MPOOJEeMHBIX 3amad. Ha 3aHsATHH mpHCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIACHTY aaercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEeMY-TUOO0 HE COIIACEH C BHICTYMAIONIMM WM JyMaceT WHade,
OCTaHOBUTH ero. llpenojaBarenph aKTHBHO YYacTBYET B JUCKYCCHH, TMOABOIMT UTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, TPOBOJMT Pa300p 3aHATHSI.

3aoanusn 013 camocmoamenvHoll padomsl CHLYyO0eHH 06

1. PackpoiiTe COOTHOIIEHUE MOHATHI «aTOM», «MOJEKYJa», «XUMHYECKHHA 3IIEMEHT», «IIPOCTOEe
BEIIECTBOY, «CIIO)KHOE BEIIECTBOY.

2. JlaiiTe cpaBHUTENbHBIN aHATTU3 OCHOBHBIX HANIPABIECHUN TEOPUH XMMHUECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KaueCcTBO OCHOBHOrO opraHorena. Kakxoil wHoM
XUMHAYECKHIA JIEMEHT MOT ObI 3aMEHHUTH YTIIEPO]] B POIU BEIYIIETO OpraHoTeHa?

5. TlokaxuTe cBsI3b Teopuu Xxumuueckoi somonnu A.I1.Pynenko ¢ Teopueil mpoucxoxaeHus KU3HU
A.UN.Omnapuna.

6. JlaliTe cpaBHHUTENbHBIM aHANU3 KOHIIETIWN, OOBSCHSIONUX CTAHOBIEHHE HBIHEITHETO OOIMKa
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOI pPAdOmMbl CMyOeHmoe — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYAIbHBIX 3aJJlaHUH.

Dopmvl meKyuyez0 KOHmMpPONA 3HAHUIL U O0CB0EHHBLIX KOMREmeHWull — OIpoc ciyuiatenae mo
COJICPKAHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENeHM W3YYCHUs CTyJEeHTaMH OCHOBHOW W
JOMOJTHUTENbHON JIUTEPATyPBI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Kinaccupuxkanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaHMYECKHUX BellecTB.

Heab: M3y4yntb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMe BelecTBa UCXOAA U3 WX
XMMUYECKON GOpPMYabl AN COCTaBNEHUE XMMUYECKOM GOpMY/bl UCXOAA U3 HAa3BaHUA BeLlecTsa no
mexayHapoaHoun (MIONAK) nnu TpusBnmanbHOM HOMeHKNaType.
PelweHne npakTUYeCcKUX 3afdaHMM NO KAaccudPuUKauMn, HOMEHKNATYPE U XMMUYECKUM dopmynam
HEOPraHNMYeCKMX BELLECTB Pa3/IMYHbIX KAAccoB (yrapHbli ras, YrneKkUcabli ras, aMMWaK, raweHas
M3BeCTb, HeraweHasa W3BeCTb, MWTbeBaA COA4A M APYrUX): HasbiBaTb M COCTaBAATb GOPMy/bl
XMMUWYECKNX BeLecTs, onpeaenaTb NPUHALNEKHOCTb K Kiaccy.

MCTOUYHMKN Xxmmmyeckon nHpopmaumm (cpencts maccoBoin MHPopmaumm, ceTb MHTepHeT u
Apyrue). Movck nHdopmauumn No HasBaHUAM, MAEHTUDUKATOPaAM, CTPYKTYPHbIM Gopmynam.

IlpakTuyeckass padora Ne 5. Tema 3anuamusn. ®PUINKO-XMMUYECKME CBOICTBA
HeopraHM4YecKnx BeLecTs.



CocTaBneHve ypaBHEHWA XMMWYECKUX PEaKLMUA C y4acTUeM MNPOCTbIX U COXKHbIX HEOPraHWUYeCcKmx
BELLEeCTB: METa//IOB M HEMETA/IZIOB; OKCUAOB META/IJIOB, HEMETaNN0B U aMPOTEPHbIX 3/1EMEHTOB;
HEOPraHWYeCKUX KUCAOT, OCHOBAHMMA U amMOPOTEpPHbIX TMAPOKCUAOB; HEOPraHUYECKUX Cconen,
XapaKTepm3yHoLLMX UX CBOMCTBA.

PelweHne npPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWA Ha CBOMCTBA, COCTaB,
nonyyeHve n 6e3onacHoe MCNONb30BAaHUE BAXKHEMLIMX HEOPraHUYecKMX BewecTB B ObITy M
NPaKTUYECKOW AeATeIbHOCTU Ye/l0BeKa.

Llesab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSAMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:xkaeHu:

1. TlonsTus pacTBOp, paCTBOPUTEIH U PACTBOPEHHOE BEUIECTBO.

2. Pacuersl 110 onpeAeneHno KOHIIEHTPAIH PACTBOPOB.

3. OcHoBBI cTexuoMeTpur. PacueTsl o XumMuyeckuM (popMyiam U ypaBHEHHUSIM.

4. DNEKTPOIUTHYECKAS TUCCOLMAIINS KaK 00paTHMBII MPOIIECC.

5. CreneHp IUCCOLUALINM, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

6. Jlucconuanus KUCIIOT, Iieao4ei, coeil. CBOiCTBa HOHOB.

7. CocTaBiieHUE peakIuii COeIUHEHUS, Pa3I0KEeHUs, 3aMEeIleHHs, 0OMeHa.

8. Peakimu mOHHOTO OOMEHA B pacTBOPAX AJICKTPOJIUTOB.

9. CocraBnenrie ypaBHEHUI B MOJISKYJISIPHOM U MOHHO# (hopme.

10. [ToaroToBKa pacTBOPOB 3aJAHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BOJICTBE.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTIKEHUE CTYIACHTOM OTJACIBHBIX yUYeOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUHN YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILUS OMUCAHUS IPUPOIBI».

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3znb, Kak OMOJIOTHUECKUI KPYrOBOPOT BELIECTBY.

4. «CoBpeMeHHbIE NPeACTaBICHUs 00 3BOTIOLUU )KU3HIY.

5. «310poBbe U PabOTOCIIOCOOHOCTHY.

6. «[IpuHIUIBI COBPEMEHHOW OMOATUKIY.

7. O 3HaY€HUU 3J0POBBS YEJIOBEKA U 310pOBOT0 00pa3a KU3HH.

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1. TlpoBepka BBINOJIHEHHOTO 33aHUs

2. Paz0op 1oBOIOB B MOJIB3Y TOH MIIM HHOM MTO3UIIHH.

3. OueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KJICHHH.

Temut 0151 camocmoamenbHoO20 U3y4eHus:

1. DiexTpoauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBII MpoLecc.

2. CteneHp TUCCOLMAlK, CUIbHBIE U CIIa0ble AIEKTPOJIMTHI.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPo6epKu 3HAHUIL:

B pe3ynbTare u3ydyeHus T€Mbl CTYIAEHTBHI JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PaCTBOPEHHOE BEIIECTBO;, TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLMALUM; YCIOBUS NMPOTEKaHWs peakUUM HOHHOTO OoOMeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOpPaTUMbIE XUMUYECKHE PEaKIn

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUM B CBeTe
npeJcTaBieHuil 00 AIEKTPOJIUTUUECKON AUCCOLMAllNKU; TPOU3BOJUTH PACUYETHI IIO
OTIpE/ICNIEHNI0 KOHIIEHTPAlMU PACTBOPOB; BBIMOJHATH XMMUYECKHE OMBITHI, IOITBEPKIAIOIINE
CBOWMCTBA M3YYEHHBIX COEJUHEHUH, XapaKTEPU3YIOIIUE CBOWCTBA KJIACCOB HEOPTaHUYECKUX
COEIMHEHUMN; 3alucChiBaTh YpPaBHEHUS pPeaklMil HOHHOTO OOMEHa;  COCTaBJIAThH IMOJHBIE U
COKpAlLIEHHbIE HOHHBIE YPABHEHMUS.

Dopmbl KOHMPONA CAMOCMOAMENbHOU PAOGOMbl CMYOeHMOE — BHICTYIIJIEHUE Ha CEMUHape,
BBINIOJIHEHUE MHIMBHU1yaJIbHBIX 33JaHUN.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukauma, CTpOeHWe U HOMEHKIATYpPa OPraHNYeCKMX BELLecTs
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HomeHKnaTypa opraHMYecKMx COeMHEHNN OTAENbHbIX KNaccoB (HacblWeHHble, HEHACbIWEHHbIE U
apomaTuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbAernabl, KeTOHbl, KApOOHOBbIE KMUCAOTbI U
Ap.) CocTaBneHMe MOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMYyNn OpraHWYeckMx BeLLecTB
OTAENbHbIX KJAACCOoB, UCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOM U TPUBUANBbHOW HOMEHKANAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbaerns, yKCycHasa KUCAOTa, FAMUMH). Pacuertol
npocTerwen GopMynbl OPraHNYECKON MONEKY/IbI, NCXOAA U3 3N1EMEHTHOro cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMHU IMPEACTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl qis1 00CyKIeHUS:
1. Knaccugmuxarus ocHoBanuii 1 kucnot. Cocras.
2. X¥IMUYECKHE CBOMCTBA OCHOBAaHUI U KUCJIOT.
3. XapaKTepuCTHUKa B CBETE TEOPUU IICKTPOIUTUICCKON TUCCOIUAIIUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUM.
4. OCHOBHbBIE€ CBOMCTBA METAJIJIOB U HEMETAILIIOB.
3a0anun u 60npocvl 014 (OPMUPOBAHUA U KOHMPOIA 61AA0CHUA KOMNEmEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTIKEHUE CTYIACHTOM OTJACIBHBIX Yy4YeOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIMI MPU U3y4YeHUU Y4eOHOI TeMBbI:
Temwt 0oxknaooe/pepepamos:
1.«OKu3Hb, Kak OMONTOTHYECKUN KPYTOBOPOT BELIECTB.
2. «CoBpeMeHHBIE MPEICTABICHUS 00 IBOIIIOLUH KUZHI.
3. «310poBBE U PabOTOCIIOCOOHOCTDY.
4. «[IpuHIUIIBI COBPEMEHHON OMOATUKI.
5. Upe3BbIvaiiHbIe CUTYaIlMH 9KOJOTHYECKOTr0 XapakTepa.
6. UpesBbIYaifHBIC CUTYAIIMH, YCIOBHO, O€3 3arps3HEHUS OKPYKAIOIICH CpeIbl.
7. UpesBblyaiiHble CUTYAINH C 3arpsI3HEHUEM OKPYIKAIOILEH CPEIbl.
Dopmvl meKyuieco KOHmpOaa 3HaHU:
1. [TpoBepka BBHIMOIHEHHOTO 3a/IaHHs
2. Paz0op A0BOAOB B MOJIb3Y TOW WIJIM UHOM MO3ULIUH.
3. OneHka CTeneHn apryMeHTHPOBAHHOCTH CYXKICHH.
Temut Ona camocmoamenvbHo20 uyyeHus:
1. Knnaccuduxarus ocHoBanuii 1 kuciot. CocTas.
2. X¥MHY€ECKHE CBOMCTBA OCHOBAaHUM U KHCJIOT.
B pesynbTaTe u3ydeHusi TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUM U KUCIIOT.
YMeThr XapakTepu30BaTh CBOMCTBA JAHHBIX KJIAaCCOB HEOPraHMYECKUX COEIMHEHUI;
COCTaBJISITh TEHETHUYECKHE psAJbl, OOpa3oBaHHBIE [MaHHBIMU KJacCaMHU HEOPTaHUUYECKHUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBoiicTBa OpraHMYeCcKnX CoeANHEHUN

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSMU 00 OCHOBHBIX IOJOXKEHHUIX
TEOPUU CTPOEHMsI OpraHn4eckux coequueHnii A.M.bytieposa.

CBOWCTBa OpPraHUMYECKMX COeAWMHEHWM OTAEe/IbHbIX KAAcCcoB (TPMBMANbHAA U MeXAyHapoaHas
HOMEHK/NaTypa, XWMWYeCcKMe CBOWMCTBA, CNocobbl MosnyyeHWA): npepesnbHble (ankaHbl U
LMKNOA/IKaHbl), HenpeaenbHble (asKeHbl, alKUHbI U aNKaAueHbl) U apomaTUYecKue yrneBoaopoabl,
cnmpTbl 1 GeHoNbl, KapbOoHOBbIE KMCNOTbI U 3PUPBI, anbaernabl U KETOHbI, aMUHbI U AMUHOKWUCAOTbI,
BbICOKOMO/NIEKYNAPHbIE COeAMHEHMA. 3a4aHNA Ha COCTaB/lIeHNE YpPaBHEHUA XMMWUYECKUX peaKLuuin ¢
y4yacTMem OopraHMYecKux BeLecTB Ha OCHOBAHWM MX COCTaBa U CTPOEHMUA.

Bonpocsl 115 o0cy:kaeHu:

1.Teopus xumuyeckoro crpoenus A.M.bytiepona.

2. XUMHUYECKOE CTPOEHHE KaK TMOPSJOK COEJMHEHUS M B3aUMHOTO BJIMSHHMS aTOMOB B
MoJiekynax. CBOWCTBO aTOMOB yIiiepo/ia 00pa3oBbIBATh MPSIMbIE, pa3BETBICHHBIE U 3aMKHYThIE
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omonorusl, yriaepoaHblil CKeJeT, CTPYKTypHast M IPOCTPAHCTBEHHAs! U30MEPHsl, H30MEpPBI
Y TOMOJIOTH.
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4.yrnepoaHslii CKEJET, TOMOJIOTHS, CTPYKTYpHas U MPOCTPAHCTBEHHAs! N30MEPHS, N30MEPHI
Y TOMOJIOTH.

5. OYHKINOHAIBHBIE IPYIIBI B OPraHUUECKUX COCUHEHUSX.

6.Knaccudukarus opraHu4ecKux COeTMHCHHI.

7.00pazoBaHue OAWHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOAHBIX CBS3€d B CBETE
IIPEACTABICHUH O THOPHUIN3ALIUH YIEKTPOHHBIX 00JIAKOB.

IIpakTuyeckasi padora Ne 8.

Tema 3anamus. CBONCTBA OPraHNYECKUX COeANHEHNI
CoctaBneHve cxem peakuuin (B TOM uMCie MO MNPEeANONKEHHbIM LieNoYkam npesBpaLLeHnit),
XapaKTepPU3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYeCKUX COegMHEHUI OTAEe/bHbIX KNaccoB, cnocobbl
MX MONYYEHWA W Ha3BaHME OPraHWYEeCKUX COeAMHEHUI NO TPMUBMAZIBHOM WAN MeXAyHapOoLHOWM
cucTeMaTUYeCKO HOMEHKNATYype.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMIN Ha CBOMCTBA OPraHUYECKNX
COeAMHEHWNI OTAE/NbHbIX K/1accoB

Leab: MO3HAKOMHUTHCS C COBPEMEHHBIMH MPEJICTABICHUSIMH O MPEIETbHBIX U HEMPeAeTbHBIX
YIJIEBOJOPO/IAX.

Bonpocsl s o0cykaeHus:

1. IIpenenbHble 1 HETIPEIEIbHBIE YTIIEBOIOPOABIL.

2. XUMHYECKOE CTpOEHHE KaK TMOpSA0K COCIUHEHUS M B3aUMHOIO BIMSHHUS aTOMOB B
MoJiekynax. CBOMCTBO aTOMOB YIjiepoAa 00pa3oBbIBaTh NPSMBIC, Pa3BETBICHHBIE U 3aMKHYTHIE LIEIIH,
OJITHapHBIE U KPaTHBIE CBSA3H.

3. CrpyKTypHas ¥ MpOCTPAHCTBEHHAs! HM30MEPHS YIIIEBOJOPOIOB.

4. TOMOJOTHS YIJIeBOJOPOIOB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJIEPOJHBIX CBSI3€H B  CBETE
MIPECTABICHUH O THOPHUIN3AIMU IIEKTPOHHBIX 00JIaKOB.

IIpakTuyeckas padora Ne 9. Tema 3anamusa: CBOWCTBA OPraHUYECKUX COeANHEHUI

CocraBneHue  CTPYKTYpHBIX  (OpMyJl  HM30MEPOB M  HOMEHKJIATypa  ajibJETHO0B.
OcymecTBienue mpeBpalieHuid. PemieHne pacyeTHbIX 3afad MO XMMHUYECKMM (opMmyiaam H
YpaBHEHUSAM

Ilenb: NO3HAKOMHUTBCS C COBPEMEHHBIMHM TIPEICTABICHUSMU O KHUCIOPOJCOAEPKAIINX
COEJTMHEHMUSIX.

Bonpocsl n1s o0cy:xkaeHun:

1. Knaccudukaiys KUCIOpOACOAEp)KAIMX COEIMHEHUH, o0mmue (GopMyibl cocTaBa, TOMOJIOLH,
XUMHYECKOE CTPOEHHUE.

2. M3omepus. Cucremarnyeckasi HOMEHKIIATypa.

3. XMMHUECKHe CBOMCTBA METAHOJIa M 3TaHOJA, CIOKHBIX 3()UPOB, )KUPOB, KAPOOHOBBIX KHUCIIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMaja U LEeTI0I03BI.

4. TTomyyeHune KMCIOPOICOIEPKaLX COSANHEHHH.

5. IlpakTryeckoe 3HaUCHUE KUCTIOPOICOACPIKAIIIX COCTTHEHHH.

Dopmvl meKyuieco KOHmpOJaa 3HaHU:

1.IlpoBepka BBITOJTHEHHOTO 3a/1aHUs

2.Pa300p TOBOIOB B MOJB3Y TOH HITM HHOW MTO3HIINH.

3.01eHKa CTENeHU apTyMEHTUPOBAHHOCTH CY>KJICHHH.

Tembt 013 camocmoamenbHo2o U3yYeHUA:

1. CriupThl: HOMEHKJIaTypa M ToMojoruueckue psapl. Knaccuduxanums. Xumuueckue CBOMCTBA
crupToB. bronoruyeckoe AefCTBUE CIUPTOB U UX POU3BOIHBIX.

2. deHOMBI: OCOOCHHOCTU CTPOEHMS M CBOMCTB. [IpuMeHeHne criupToB U (EHOJIOB, a TAKXKE HX
MIPOM3BO/IHBIX B MEIULIMHE.

3. IlpumeHenne BakHEHIIMX NpEACTaBUTENICH OPraHMYECKUX COEAMHEHHWI: MeTaHola |
3TaHoja, CJOXKHBIX 3(QUPOB, XHUPOB, MbLI, KapOOHOBBIX KHCIIOT, MOHOCAaXapuJOB (TJIIOKO3bI),
ucaxapujioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HEeT0I03bl)

CTyneHThl JIOJKHBl YMETbh: BBIIOJHATH XHUMHUYECKUE OIbITHl,  IMOJITBEPKIAIOIINE
XUMUYECKHE CBOWCTBA KHUCIOPOJACOAEPKAIMX COEAMHEHUM; ONPENeNsITh 110 XapaKTEPHBIM
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peakuusM; MPUMEHSTh MpaBHiia 0E30MACHOCTH MpU paboTe ¢ OPTaHUYECKHMH BEIECTBAMH,

COCTaBJISATh CTPYKTYpHBIE (OPMYJIIbI H30MEPOB; OCYIIECTBIISAThH MPEBPALIECHHUS; PEeIIaTh pPacueTHbIC

3a/la4¥ 10 XUMUYECKUM POpMYyaM B YPABHCHUSIM.

IIpakTuyeckasi pa6ora Ne 10.

Tema 3anamusn. CBONCTBA OPraHNYECKMX COEANHEHNI

CocraBieHue CTpyKTYpHBIX (POPMYIT H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, xupoB. OcyliecTBieHHe MpeBpalleHuid. Pemenue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEJICTaBICHUSAMH OO0 a30TCONEpkAIMX COCAMHEHUSX:
aMHHaX, aMUHOKHcCIIOTax, Oenkax. CocTaBlieHHE CTPYKTYpPHBIX (OpPMYJT aMHUHOB, aMHHOKHCIIOT,
O6enkoB. OcyIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 115 o0cy:kaeHu:

1. CrpoeHue BaKHEHIINX MPEICTABUTENIEH OPraHUUYECKUX COSIMHEHHI: aMUHOKHUCIIOT, OEIKOB.

2. benku kak 6uononumepsl. [lepBuuHas, BTOpUYHAS U TPETUYHASI CTPYKTYpa OEJIKOB.

3. CBOICTBa aMUHOKHCIIOT.

4. CoiicTBa OEITKOB: THAPOIIHN3, ACHATYPALHS, [IBETHBIC PEAKLIUH.

5. CBOMCTBA UCKYCCTBEHHBIX U CUHTETUYECKUX TIOJIMMEPOB

3a0anua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMI MTPU H3yYCHUHN YICOHON TEMBI:

Temut 0oknaoos/peghepamos:

1.<«OKu3Hb, kak OMOJIOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOM OMOATUKI.

4. XuUMHYECKOE OpY>KHE U ero Mmopaxkaromue (GpakTopsl.

5. buonoruueckoe opyXue U ero mopaxaromue GaxkTopsbl.

6. O 3HaYeHHUHU 3/I0POBbS YETIOBEKA U 3J0POBOr0 00pa3a KU3HH.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBHIMOIHEHHOTO 3aJaHUS

2.Pa300p TOBOAOB B MOJB3Y TOM MITM MHOW MO3HIINH.

3.011eHKa cTeneH! apryMEHTUPOBAHHOCTHU CYXKICHUH.

Tembt 01 camocmoamenbHo20 U3YUEHUA:

1. Crpoenue amuHoB. IlomydyeHue aHWIMHA W3 HUTPOOEH30MIA, 3HAYCHHWE B Pa3BUTHU
OpPraHUYeCKOro CUHTE3a.

2. CtpoeHne aMMHOKHCIIOT, UX ¢u3nueckue cBoiicTBa. CHHTE3 NENTHIOB, UX CTPOSHHUE.

3. buonornyeckoe 3HaueHNE AaMUHOKHUCIIOT.

4. benku kak 6uononumMepbl. CBOHCTBA OENKOB: TUAPONIN3, IEHATYPAIIUS, [IBETHBIC PEAKIUH.

B pe3synbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(paTUYECKHMX M apOMaTHYECKUX aMUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(a-aMUHOKHUCIIOT, CTPYKTYpY OeJika, CBOMCTBA U 3HAUCHHE
O€eJKOB.

Yumems noka3piBaTh HAIMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBHCHMOCTH MEXKy CTPOSHUEM U UX
CBOWMCTBaMH; CpaBHHBATh CBOHCTBa anu(paTHUECKUX U aPOMATHUYECKUX aMUHOB; OOBSICHATH
XUMHUYECKAE CBOMCTBA aMMHOKHCIIOT Ha OCHOBAHWH B3aUMHOTO BIIMSIHUS (DYHKIIMOHAJIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAesTh HAIUNYNe OSITKOBBIX COSMHEHUN KaYeCTBEHHBIMU PEAKITUSMHU.

IIpakTnyeckas padora Ne 11.

Tema 3anamusn: \peHTMONKALMA OPraHUYECKMX BELLECTB, X 3HAYeHMe U NpUMeHeHne B HbITOBOM K
NPOV3BOACTBEHHOM AEeATeNbHOCTN YeNoBeKa
CocraByieHre CTPYKTYPHBIX pOPMYyJI M30MEPOB M HOMEHKJIATYypPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre mpeBpalieHuit. PemreHre pacdeTHBIX 3a/1a4 M0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTs BIUSHUE XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOWIEH Cpelbl Ha OPTaHU3M
YelloBeKa U JPYTHE JKUBBIE OPTaHW3MBI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YE€JIOBEKa, HO
BMECTE€ C TE€M II0Ka3aTh, YTO MPHUXOIUTCS oOpamiatbcs K COLMAIbHBIM (haKTopaM, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIUS, [EJICHANPABICHHOCTh U pabOTOCIIOCOOHOCTD,
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TBOPYECTBO U JAPYTHE.

Bonpocwl ona oocysymcoenusn:

YenoBek Kak IpeIMeT €CTECTBO3HAHUS.

buonoruueckas CymHoCTh 4€lI0BEKa.

EauHCcTBO OMOIOTHYECKOTO M COLMATBHOTO B YEJIOBEKE.

[TponomxkaeTcst 11 OMosornveckast SBOJIONNS YeIoBeUecTBa?

OTirune UHIUBUA OT JIMYHOCTH.

[IpaBuiia sK0JI0rMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKPYXKaloLIeH cperie.

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOT'O 3JIEMEHTA.

OneHka BIMSHUS XMMHYECKOTO 3arps3HEHHs OKpY)Kalolled cpeAbl Ha OpraHu3M 4eJoBeKa U
JIPYTHUE )KUBBIE OPTaHU3MBI.

3a0anusn u eonpocel 0131 popmuposanus u KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH MTPU U3y4YEHUH YUeOHOM TeMBbI:

©CoNoA~WNE

Temut 0oxknaoos/peghepamos
1. Pousib anxuMuu B CTAHOBJICHUU XUMHYECKON HAYKH.
2. Ponsb JlaBya3be B CTAHOBICHUH COBPEMEHHON XUMUU.
3. JA.M.MeHnpeneeB 1 CTAaHOBJICHHE CHCTEMHOT'O TIOX0/1a B XUMHUECKOH HayKe.
4. BUOIIOTUYECKOE U COLIMATBLHOE B MPUPOJIE YEIOBEKA.
5. CraHoBIIEHHE TPYIOBOM TEOPUN aHTPOIIOTEHE3A.

Oobpazoeamenvhvle mexnoaocuu

Jluckyccusi ¢ pas3jieieHHeM IPynnbl HA ONNOHHUPYIOIIHE KOJIJIEKTUBBI - MHTEPAKTHBHASA
¢opma mnpoBeneHusi 3aHATHSA, IpelaIoyararolias OOCYKICHHE CIOXKHBIX  BOIPOCOB, IpPoOiieM
M3y4aeMOol TeMbl IyTeM JeJIeHHs y4eOHOM IpyNbl Ha KOJUIEKTUBBI €AMHOMBIIIJICHHUKOB. BaxkHo mipu
3TOM pa3MeCTUTh O00y4daeMbIX TakK, YTOObl MpU OOCYXKIEHHWU IOCTaBICHHBIX BOIPOCOB MM ObLIa
NpEJCTaBIeHa BO3MOXKHOCTh BUAETh IMepes] CcoO0H NPOTUBOMOJOXKHBIM KOJUIEKTUB. Poib
npenojaBaTesis B 3TOT MOMEHT 3aKIIYaeTcs B ONPEJCIICHUU pAa3IMyuil B OLIEHKAX, JaHHBIX
NPEJCTaBUTENIAMU KOJIJIEKTHBOB, TO €CThb B BBIABICHUM IpeaMeTa JIUCKyCCHU. BaXHbIM myTem
MOJJEPKaHUs TUCKYCCHHM Ha BHICOKOM HAayYHOM YPOBHE MOXKET OBbITh MPEIOCTaBIEHNE BO3MOKHOCTH
CTY/IEHTaM TPOTUBOINOJIOKHBIX KOJIJIEKTMBOB 3aJaBaTh JpYr Jpyry Bompochl. s TOro 4roObl
JUCKyCcCHUsS IJIa B HYXXHOM pycile, OH JOJDKEH IIOCTAHOBKOM JIOMOJIHUTENbHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEH TOUKH 3pEHUs, IPUCOEIMHEHUEM K TOMY MJIM MHOMY MHEHHIO KOJUIEKTHBOB,
MIOCTOSIHHO HAIpaBJIATh Hay4YHBIH CIOP CTYAEHTOB B HAaIlPaBJICHHUH, OOECIIEUMBAIOIIUM JOCTHUKEHHE
neselt 3anaTus. Pa30op A0KeH UMETh OLIEHKY paOboThl KOJIJIEKTUBOB M ONpEAEICHHE JTyYIIero, myTeM
BBICTaBJIEHUsI €My 0oJiee BBICOKOM OTMETKH. B Havasne 1enecoodpa3Ho MpenoCTaBUTh BO3MOXKHOCTh
BbICKa3aTbcs "IKCHEPTHON" TpyIie, KOTopasi, BBICIYIIAaB BBICTYIJICHUS CIylIaTesel, OlEeHUBAeT UX
MIPaBOMEPHOCTh, TIyOMHY U JOKJIaJbIBAE€T CBOM BBIBOJ O JIy4IlIeM KOJUIEKTHBE, a BCJIE/ 3a HEW clieNaTh
pa360p mpernoiaBaTelio.

3aoanus 013 camocmoamenbHoi padoomaul Cnyo0eHmos

1. CocraBbTe CpaBHUTEIbHYIO Ta0IHIly «CBOWCTBA BBICIINX KUBOTHBIX M CBOMCTBA YEJIOBEKa.

2. CoctaBbTe CpaBHUTENbHYIO Tabnuiy «bruonornyeckue u conuanbHble MPEANOCHIIKH CTAHOBICHUS
YEJIOBEKay.

3. TokaxuTe pa3nuuus MEXy «4eJI0BEKOM YMEJbIM, «UEJIOBEKOM MPSMOXOISAIIUM» U «UEIOBEKOM
Pa3yMHBIM».

4. Tloxaxure Bame oOTHOmIEHHME K OCHOBHBIM HJESIM COLMOOMOJOIMH O TI'e€HETHYEeCKOH
00yCIIOBJIEHHOCTH COILIMAJIbHOTO MOBEJIEHUS YeJIOBEKa.

5. KakoBa posb Tpy/sia B CTaHOBJICHHH YeJIOBEKa?

6. PackpoiiTe ponp WieHOpa3enbHOM peyH B MOSIBJICHUH YeJIOBEKa M OOIIeCTRA.

7. B uem orinumne OMOJOTHYECKON 3BOJIIOLUHU OT KYJIbTYPHO-UCTOPHUUYECKOW IBOJIOIUH YEIOBEKA U
4esoBevecTna’?
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Dopmbl KOHMPONA CAMOCMOAMENbHOU padomvl CMYOeHmMOE - BBICTYIUICHUE Ha CEMHUHape,
BBITIOJIHEHUE UHIUBUAYATbHBIX 3a1aHUM.

Dopmvl meKyuiez0o KOHmMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClylaTeneil mo
COACPKAHUIO H3y4aeMOW TeMbl. BBISIBICHHUS CTENEHM W3Y4YEHUS CTYJEHTAMU OCHOBHOW U
JOTIOJIHUTEIILHOM JINTEPATYPHI.

Oopa3zosamenvHble mexXHO02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAsE (opMa NpoOBedeHHUs] 3aHATHUS, TPE/IOIAraoas
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaE€MOM TEMBI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHMS (IIOKJIaaa), 9YTO pPOXAAeT aKTUBHYIO II03HABATEIBHYIO JEATEIHHOCTh
o0yJaembIX, a C HEl - Pa3BUTHEC WHUIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOU YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJEMHBIX BOMPOCOB WJIM TPEABSABICHUS MPOOJIEMHBIX 3amad. Ha 3aHaTHM TPHUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTYHarommM 3a1aloTcs BOMPOCHl. KaXaoMy CTyIeHTy maercs,
MpaBo B JIO0O0H MOMEHT, €CJId OH MOYEeMY-JIH0O0 HE COIVIACEH C BBICTYNAIOIIUM WM JTyMaceT WHAue,
OCTaHOBHUTH ero. IIpemomaBarens akTHBHO y4YacCTBYET B JUCKYCCHH, MOJIBOAUT WUTOTH OOCYKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT Pa3dOp 3aHATHSL.

3adanun 0na camocmoamenbHoi padomul CHyO0eHmos

1. JlaiiTe cpaBHUTENIbHBINA aHATN3 OCHOBHBIX HAIIPABJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a/1a4H SBOJIOIMOHHON XUMUHU.

3.  OObsicHHTE, TIOYEMY YTIIEPO BBICTYIIA€T B KA4eCTBO OCHOBHOTO opraHoreHa. Kakoi WHOM
XUMHYECKUI AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEr0 OpraHorexHa’?

4. Tloxaxwure cBs3b TEOpUH XUMHUUYECKOM 3Boonnu A.Il.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-TUMOTE3bI» B PAa3BUTUU IPEICTABICHHA O PAa3BUTUU TeOCHEPHBIX
000JI04eK.

6. JlaliTe CpaBHHTENbHBIM aHAIW3 KOHIICTIHHA, OOBSCHSIIONUX CTAHOBJIICHUE HBIHEITHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IpakTuyeckas padora Ne 12. CKOpoCTb XMMUYECKUX PEAKLUN.
Xumunyeckoe paBHoBecue
PelleHne NpaKTUKO-OPUEHTUPOBAHHbIX 33Zl@aHNIA Ha aHann3 ¢GaKToOpOB, BAUAIOLWIMX HA M3MEHEHUE
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKU LLenecoobpasHoro noseseHus B
6bITY U TPYAOBOW AEeATEe/IbHOCTU B LLeNIAX COXPAaHEHUA CBOEro 34,0P0BbA M OKPYKatowen npupoaHom
cpeapbl.

PelleHne NpakTUKO-OPUEHTUPOBAHHbIX 3aZlaHUI Ha nNpumeHeHne npuHumna Jle-lWatenbe ans
HaXOXAEHNA HaMpaB/eHMA CMELLEHUS PaBHOBECUA XMMMUYECKOW peakuuMm n aHanms ¢akTopos,
B/INAIOLWMX HA CMELLLEHME XMMMUYECKOTO paBHOBECHUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmma B 6bITy U NPON3BOACTBEHHON AEATENIbHOCTM Ye/10BEKA
lMonCcK M aHanM3 KelcoB O NMPUMEHEHUU XMMUYECKMX BELLECTB M TEXHOJIOMMI C ydeTom Oyayuien
npodeccnMoHanbHON AeATeNbHOCTM MO  TemaMm: Ba)HelMLMe CTPOUTE/NIbHblE MaTepuanbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KPacKW, CTEK/NO0, KepamuKa, MaTepuanbl AAA8 3SNEKTPOHUKM,
HaHOMaTepuanbl, TEKCTU/bHbIE BONOKHA, MCTOYHWKM 3SHEPrUU, OPraHUYECcKUe W MUHepasbHble
yao0bpeHun, NekapcTBEHHbIE BELWECTBA, ObITOBaA XMMUA.

3awmTa: [peactaBneHMe pe3ynbTAaTOB pPeLeHUs KelcoB B  popme MUHU-AOKNaga ¢
npeseHTaumnen

Heanb: N3yunts XuMudeckue sBJI€HUS B IPUPOJIE, B OBITY M Ha IPOU3BOJICTBE.

Bonpocul ona oocysycoenun:

1. XumMuueckue aBieHUs, MPOUCXOASAIINE B PUPOJIE.

2. XuMHueckue sBJIeHUs B ObITY U Ha MIPOU3BOCTBE.
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3. OCHOBHBIC YPOBHU XUMHYECKHUX CTPYKTYD.
4, O0mas TMHAMUKA PeakIil XUMUYECKUX 3JIEMEHTOB.
5. KoHuenuuu 3BOTIONUOHHON XUMHH.
3aoanusn u eonpocwvl 014 HOpMUPOBAHUA U KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,
MO3BOJISIIONINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTIBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH MTPU U3y4YEHUH YUeOHOM TeMBbI:
Temwt 0oxnadoe/pehepamos
Ponpb anxuMuu B CTAHOBIICHUM XUMUYECKOW HAYKH.
Conneynas cuctema 1 ee CTpyKTypa.
Posb JlaBya3be B CTaHOBJIEHHH COBPEMEHHOM XUMUHU.
J.11.Mennenees U CTaHOBIIEHUE CUCTEMHOTI'O ITOAX0/a B XMMUYECKOU HAYKeE.
Ponb oTeuecTBEHHBIX HCCeAOBaTENe B CTAHOBICHUU U PA3BUTHU HAyK O 3eMJI€.

agrODE

OopazosamenvHble mexHo102UU

CeMuHAp-TUCNYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHUS 3aHATHSA, ITIPEINOATAOIIAS
ny0aruYHOe OOCYXJCHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbl IOCJE CHECIaHHOTO KEM-TO U3
CTYJIGHTOB COOOIIeHHs (JOKJIana), YTO POXKAACT AKTHUBHYIO II03HABATEIbHYIO JEATEIbHOCTh
o0y4JaeMbIX, a ¢ HEH - Pa3BUTUE WHUIUATHBBI U TBOPUYECTBA, YMEHUE OTCTAUBATh CBOM yOEXKIICHHUS.
Onupaercst Ha JIOTHKY MOCIIEOBATEIFHO MOJICITHPYEMBIX MPOOIEMHBIX CUTYaIlUi TyTEM IMOCTAaHOBKU
MpOOJIEMHBIX BOIMPOCOB WM TPEAbSBICHUA MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBIN OOMEH MHEHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. KaxaoMy CTyneHTy maercs,
MpaBo B J000M MOMEHT, €ClM OH MOYeMy-TUOO HE COIVIACEH C BHICTYMAIONIMM WM JAyMAaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTellb aKTUBHO y4YacTBYeT B JAMCKYCCHH, IOABOJUT WUTOTH OOCYKICHUS
y4eOHBIX BOIPOCOB, IPOBOJUT pa3dop 3aHATHSL.

3aoanusa ona camocmoamenvHol padomvl CMyOeHm o

1. JlaiiTe cpaBHUTEJIbHBIA aHATIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 33]auyl SBOJIFOLIMOHHON XHUMHUU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYITACT B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoi WHOM
XUMUYECKHUH 3JIEMEHT MOT Obl 3aMEHHTD YIJIEPO B POJIM BEIYIIEro opraHoreHa?

4. Tloxaxwure cBs3b TEOpUH XUMHUUECKOH 3Bomonnu A.Il1.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «l'ef-TUMOTE3b» B Pa3BUTUM NPEICTABICHUNH O Pa3BUTUU Treoc(epHbIX
00010ueK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBIITOJIHCHUE UHIUBUAYaIbHbIX 3a1aHUMN.

Dopmbl meKyuiez0 KOHmMpPOAA 3HAHUN U OC60EHHBIX KOMNEemeHyul — ONpOC CIyLIaTesen 1o
CONECPKAHUIO U3y4yaeMOW TeMbl. BBIABIEHHS CTENEHM U3Y4YEHUs CTYACHTAMU OCHOBHOW U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.
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