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Mertoauyeckue yKazaHWs I MPAKTHYECKUX 3aHATHA MO JAUCHUINIMHE «XHUMHI»
cocTaBlieHbl B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC CIIO, npegHa3HadyeHbl IS
CTyIeHTOB, oOywarommxcss 1o  cnenuanbHocTH:  29.02.10  KoHcTpyupoBanue,

MOJICTUPOBAHUE U TEXHOJOTHS HW3TOTOBJICHUS M3JCIUN JIETKOW MPOMBIIUICHHOCTH (I10
BHUIaM)



1. IlosicHMTeJbHAA 3aNMCKA

[IporpamMma yueOHOW AUCHMILTUHBI «XUMHS» TMpeAHA3HAu€HA JJI W3YYEHUS B YUPEXKICHUAX
HA4YaJlbHOTO W CPEIHEro MpOPEeCCHOHAIBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEILHYIO
porpamMmy cpeaHero (IMoJHOTo) 001ero 0opa3oBaHus, MPU MOJATOTOBKE KBATU(UITMPOBAHHBIX paO0OUNX
U CHELMAIMCTOB CPEIHETO 3BEHA.

[TporpaMma opueHTHpOBaHA HA JOCTHKEHHE CISAYIONINX LeJel U 3a1a4:

[{enb: ®OpMUPOBAHUE Y CTYJICHTOB MPEICTABIEHUS O XUMHUYECKON COCTABISIOIIEN €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa KaK OCHOBBI MPUHATUS PELICHUH B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cperie.

3agaun:

1) cpopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHWS XMMHUYECKHUX IPOIECCOB M SIBICHUU B
OKpy)Xarollel cpee, LEIOCTHOW HayyHOW KapTHMHBI MHpA, B3aUMOCBS3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJbl HEOPraHMYECKUX MU OPTaHMYECKUX BEILECTB, YPaBHEHHS
XUMAYECKHX PEaKIWH, OOBACHATH MX CMBICI, HWHTEPIPETHPOBATH PE3YIbTAaThl XUMHYECKHX
9KCIIEPUMEHTOB,

3) chopmMHUpOBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XUMHUYECKUX IKCIIEPUMEHTALHBIX UCCIIEIOBAHUN C
coOJI0ICHHEM TTPaBHII OE30MACHOTO OOpAIIEHHS ¢ BELIECTBAMH U Ja0OPaTOPHBIM 000pYyI0BaHHEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BAaTh MH(OPMALIMIO XUMHUUECKOTO XapaKTepa U3 pa3IMuHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MNPOTHO3UPOBATH TMOCIEACTBUS CBOCH JCSITENBHOCTH M XHMHUYECKUX
IIPUPOJHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) cdopmupoBaTh MOHHMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMHUYECKOW HAyKHM W TEXHOJIOTMH Jis
Pa3BUTHSI COLMATBHON U TIPOU3BOJICTBEHHOU cdep.

Oco0oe 3HaYeHHE NUCUUIUIMHA UMEET MpH (OPMUPOBAHUU U PA3BUTUU OOIIMX KOMIETEHIUN B
cootBeTcTBUM ¢ PI'OC:

OK 01. Beibupate cioco0sl perieHus 3aaad npohecCHOHaIbHON AeITeNbHOCTH NPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTAM;

OK 02. Hcnosnb30BaTh COBPEMEHHBIE CPE/ICTBA MMOUCKA, aHAIN3a U MHTEPIIpETallui WH(pOpMauu
1 UHGOPMAIIMOHHbIE TEXHOJIOTUH JIJIs1 BBIIIOJIHEHUS 33]1a4 Tpo(eccroHalIbHON 1eATeIbHOCTH;

OK 03. IlnanupoBaTh W pealnHU30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEILCKYIO AESITEIbHOCTD B MPOGECCHOHAIBHON cdepe, UCIIOIB30BaTh 3HAHUS 110
MIPaBOBOW M (PMHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUsX;

OK 04. D¢ dexTnBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E;

OK 05. OcymecTBasaTh YyCTHYIO M INHMCBMEHHYIO KOMMYHMKAIMI0 HAa TOCYJAapCTBEHHOM S3BIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOEHHOCTEH COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IlposiBiATH TIpa’kJaHCKO-NIATPUOTUYECKYIO TMO3MIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJMLMOHHBIX POCCUMCKHX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHU3ALMN MEXHALNMOHAJIBHBIX U MEXPEJINTHO3HBIX OTHOLIEHUH, NMPUMEHATh CTaHIApPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07. CopneiicTBOBaTh COXPAaHEHHIO OKPYKAIOLIEH Cpenbl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUA 00 M3MEHEHHMM KJIMMaTa, MPUHIUIBI OepEeXIUBOTO MPOU3BOJACTBA, 3(P(HEKTUBHO IeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHX;

OK 08. Ucnonb3oBatk cpencTBa (U3HMUECKON KYIbTYphI ISl COXPAHEHUS U YKPEIUICHHS 3J0POBbs
B mporecce Npo(hecCHOHAIBHONW AEATENbHOCTH M MOJAEp)KaHUS HEO0OXOAMMOro YpOBHS (hU3MUYECKOMH
MO/ITOTOBJIEHHOCTH;

OK 09. ITonb30BaThCst MpohecCHOHABHOM JOKYMEHTAIMeH Ha TOCY/1apCTBEHHOM U MHOCTPAaHHOM
S3BIKAX.

B pamkax mnporpammbl yueOHOM JAMCHUIUIMHBI OCBAaWBAIOTCS JIMYHOCTHBIC, METalpeAMETHbIE U
MPEAMETHBIC PE3YIIbTaThI ¢ COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC cpemnero o61ero oopazoBaHus.

[Tnanupyemble pe3ysbTaThl OCBOECHUS AMCLUILIMHBI JU4HOCTHBIE (JIP), MeTanpenmernsie (MP),
npeaMeTHele A1 6a3oBoro yposHs uzydenus (I1P):

JIP 01 Poccuiickyro TpakIaHCKYI0 HIAEHTUYHOCTbh, TATPUOTU3M, YBaKEHHE K CBOEMY HapoOJly, YyBCTBa
OTBETCTBEHHOCTH mepen PomuHON, ropmoctu 3a CBOM Kpail, CBOW PoauHy, MpomuIoe W HACTOSILIEE



MHOTOHAIIMOHAILHOTO Hapoa Poccun, yBakeHne rocyapCTBEHHBIX CUMBOJIOB (rep0, (hiar, THMH)

JIP 02 TI'paxmaHCKyrO TO3HMIMI0 KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHCKOrO OOIIECTBa,
OCO3HAIOILEr0 CBOM KOHCTHTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBa)KAIOLIETO 3aKOH U IPAaBOMOPSJIOK,
o0aarolero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TpPaJUIOHHBIE
HAIlMOHAJIbHBIE U O0IIEUEI0BEUECKUE TYMAaHUCTUYECKUE U IEMOKPATHUECKHUE IEHHOCTH.

JIP 03 T'oToBHOCTH K ciy:keHut0 OTEYECTBY, €ro 3alluTe.

JIP 04 CdopMHpPOBAaHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKM M OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOI'O Ha JHAlIOre KYJIbTYp, a TakKKe pa3IMuHbIX (Hopm
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE.

JIP 05 ChopMuUpOBaHHOCTH OCHOB  CaMOpa3BUTHSI M  CAaMOBOCIMTAHUS B  COOTBETCTBUH C
00I1Ie4eTIOBEYECKIMMH [IEHHOCTSAMHU M UealaMu TPaKAaHCKOTO 00IIecTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPYECKOW U OTBETCTBEHHOM JESATEIBHOCTH

JIP 06 TonepaHTHOE CO3HAHHWE U IOBEJIEHUE B IOJUKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIOCOOHOCTH
BECTH JHAJOr C APYTUMHU JIOAbMH, JOCTUTaThb B HEM B3aUMOIIOHUMAHHS, HAXOJUTh OOLIWE LIETU U
COTPYOHMYATh JJISi MX JIOCTWXKEHHUS, CIOCOOHOCTh IPOTHBOCTOSITH HIECOJIOTHMH HIKCTPEMU3MA,
Hal[MOHANU3Ma, KceHohoOuH, JUCKPUMHHALIMKA 10  COLMANBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAJIbHBIM [IPU3HAKaM U JIPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSAM

JIP 07 HaBbiku COTpyAHUYECTBA CO CBEPCTHUKAMH, JE€TbMHU MIAJIIET0 BO3PACTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOH, Y4eOHO-MCCIIEeI0BATENbCKOM, MMPOCKTHOM M APYrUX BUIAX
NEeSATEIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HAHUE U MTOBEJCHUE HA OCHOBE YCBOEHUS O0IIIEUEIOBEUECKUX IICHHOCTEH

JIP 09 T'oToBHOCTH M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HU; CO3HATEJIbHOE OTHOLIEHHE K HENPEPbIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHOM
npodeccnoHanbHOM U 00LIECTBEHHON ACSITENFHOCTU

JIP 10 Dcrernyeckoe OTHOIIEHHE K MHUPY, BKJIIOYas JCTETHKY OBITa, HAYYHOTO W TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILLIECHHI

JIP 11 TlpunstiHe W peanu3aluio IEHHOCTEH 310pOBOr0 M O€30macHOTr0 00pasa >KM3HHU, MOTPEOHOCTH B
(GU3NYEeCKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUSX CIIOPTUBHO-03/0POBUTEIBHON  AEATENIbHOCTHIO,
HENpPUITHE BPEAHBIX IPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHHS aJIKOT0Isl, HAPKOTHUKOB

JIP 12 BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3MUECKOMY U ICHUXOJIOTHYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH, yMEHHE OKa3bIBaTh NEPBYIO OMOLIb

JIP 13 Oco3nanublii BbIOOp Oyaymiedt mnpodeccMd W BO3MOXKHOCTEH peanu3allid  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K IMPO(ECCHOHATBHOM NEATENIbHOCTH KaK BO3MOXKHOCTU Y4acTHs B
pELIEHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY/1apPCTBEHHBIX, OOLIEHAMOHAIBHBIX po0IeM

JIP 14CpopMuUpOBaHHOCTH  DKOJOTHYECKOTO  MBIIUICHUS,, TIOHMMAaHHUS  BIUSHUS  COLIMAIBHO-
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHWE MPUPOJHOM M COLMAIBHOW Cpeabl; MPUOOPETEHHE OIbITa
HKOJIOrO-HaNpaBIeHHON AESITETbHOCTH

JIP 15 OtBeTcTBEHHOE OTHOIIEHHE K CO3JAHMUIO CEMbU Ha OCHOBE OCO3HAHHOIO NPUHATHUS LIEHHOCTEH
CEMEHHOM )KU3HU

MP 01 CamocroarensHo (GOpMYIHpPOBaTh UM aKTyalM3HpOBaTh MpoOiieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

MP 02 VYcranaBnuBaTh CYIIECTBEHHBIN MPH3HAK WM OCHOBAHWS IJI CPAaBHEHUS, KIACCUPUKALUU H
0000IIeHHS;

MP 03 Onpenensts Leau IeATeNbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHUKECHMUS,

MP 04 BpisBasTE 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSIX;

MP 05 BHOCUTH KOPPEKTHBEI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIENSAM, OLICHUBATh
PHUCKHU MOCIEACTBUM NeSTENbHOCTH;

MP 06 Bnagers HaBbIKaMU Yy4eOHO-MCCIIEAOBATENBLCKOM M MPOEKTHOH JeATeNbHOCTH, HaBBIKAMU
paspernieHus mpooem;

MP 07 CrnocoGHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IMOMCKY METOJIOB PEIICHHUS MPAKTUYECKHX
3a/1a4, IPUMEHEHUIO Pa3JIUYHbIX METO/IOB [TO3HAHHUS;

MP 08 OspnaneHue BUAAMU J€ATEIBHOCTH I10 IOJIYYEHHUIO HOBOI'O 3HAHUS, €ro HMHTEpHpeTalui,
npeoOpa3oBaHUIO W MPUMEHEHHWIO B PA3IMYHBIX YYEOHBIX CUTYalMsX, B TOM 4YHCIE TPU CO3JAaHHH
y4eOHBIX U COLUAIBHBIX TPOEKTOB;

MP 09 ®opmupoBaHHE HAyYHOrO THIIA MBILUICHUS, BJIAJEHUE HAy4YHOH TEPMHUHOJIOTHEHN, KIIIOUEBBIMU



MOHATUSIMU U METOJIaMU;

MP 10 CraButh u ¢GoOpMyIHpoBaTh COOCTBEHHBIC 3aJa4ll B 0O0Pa30BATEIBHOM ACATEIBLHOCTH U
KU3HEHHBIX CUTYalUsX;

MP 11 BbIABASATH NPUYMHHO-CIECICTBEHHBIE CBA3M M aKTYaJIM3UPOBATh 3ajady, BBIIBUIATH TUIIOTE3Y €€
pelieHus, HaxXOAWTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KICHMM, 3aJaBaTbh IapamMeTpbl U
KPUTEPHUHU PELLCHUS;

MP 12 AnanuzupoBaTh NOJIYYEHHBIE B XOJ/I€ PELICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATh HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUAX;

MP 13 JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBII OIBIT;

MP 14 Bnagerp HaBbIKaMH NOJY4YeHHUsS MH(DOpPMALMM M3 MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEJIBHO
OCYIIECTBIATh MOUCK, aHAIN3, CUCTEMATU3ALUIO0 U MHTEPIPETALNI0 WHPOPMALMU PA3IUYHBIX BHIIOB U
(bopM npencTaBIeHMS;

MP 15 Co3naBaTh TEKCTBHI B Pa3NUYHBIX (popMaTax ¢ y4eToM Ha3zHaueHHs MHPOPMALUU U LIEIEBOMH
ayAUTOpPUH, BEIOUPAst ONTUMANIbHYIO (POPMY NpeICTaBIEHUS U BU3YyaJIN3allUy;

MP 16 OrnenuBath IOCTOBEPHOCTb, JETUTHMHOCTh HH(OpPMAIMHM, €€ COOTBETCTBUE IPABOBHIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

MP 17 Hcnonb3oBaTh cpenctBa WHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3allMOHHBIX 3aJa4 ¢ COOJIOA€HHEM TpeOOBaHMMA
SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHEHBI, PECypcOCOEpPEKEHUs, MPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(}OpMaAIIMOHHON 0€30I1aCHOCTH;

MP 18 Bnaners HaBBIKAMHU PACIIO3HABAHUS W 3aIIUTHI WHPOpMaNUU, HHPOPMALMOHHOW 0€30macHOCTH
JIUYHOCTH.

TP 01 CdopMupOBaHHOCTH NPEACTABICHUN: O XHUMHUYECKOH COCTaBIISIOMIECH €CTECTBEHHOHAYYHOMH
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUM SIBIECHUH MPUPO/bI, B (POPMUPOBAHUN MBIIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIIMOHAJIBFHOW T'PAaMOTHOCTH, HEOOXOIMMOM sl peIleHUs MPAaKTUYECKUX 3a1ad U
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpPEIE;

[P 02 Bnagenue cucteMoil XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue MOHSATHS
(XMMUYECKHUIl AIEMEHT, aToM, JJICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JeKTPOHHBIE OPOUTAIN aTOMOB,
VOH, MOJIEKYJIA, BaJIEHTHOCTb, MJIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHNS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00beM, YIIIepOIHbIN CKeNeT, PyHKIMOHANbHAS TPyIa, PaJuKall, H30MEpHs,
M30MEpbI, TOMOJIOTHYECKUN PsAJl, TOMOJIOTH, YIIIEBOJAOPOIbI, KUCIOPOA- U a30TCOAEPKAIINE COCTUHEHMS,
OMOJIOTMYECKH aKTHUBHBIE BellecTBa (YIIIEBOJIbI, XKHUPHI, OCIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHs, KPHUCTAUIMYECKAass pEIIeTKa, TUIBl XUMHUYECKMX pPEaKLInu
(OKHCIHUTENBHO-BOCCTAHOBUTENbHBIE, 9K30-U HHJIOTEPMHUUYECKHE, peaklMi HOHHOrO OOMEHa), pacTBOp,
JJIEKTPOJIUTBI, HEJJIEKTPOJIUTHI, JJICKTPOIUTHUYECKAs JUCCOLMALMSA, OKHCIHMTENIb, BOCCTAaHOBUTEIND,
CKOpPOCTh XMMHYECKOM pPEaKLMH, XUMHUYECKOE PAaBHOBECHE), TEOPHHM M 3aKOHBI (TEOpUS XUMUYECKOTO
CTpOeHMsI opranuyeckux BemecTB A.M. ByriaepoBa, Teopusi 3JIEKTPOJUTHYECKOW TUCCOLMAIUH,
nepuoanueckuii 3akox .. MenaeneeBa, 3aKk0H COXpaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHI
S3bIK  XUMHUH, (AKTOJIOTMUYECKHE CBEACHHMS O CBOMCTBaX, COCTaBe, IOJYy4YEHHMHM U OE30MacHOM
UCMOJIb30BAHUU BAKHEHIIMX HEOPraHMYECKHMX M OPTaHWYECKHX BEIIECTB B OBITY M IMPaKTHYECKOU
NEeSATEIbHOCTH YEJIOBEKA;

ITP 03 CdopMHUPOBaHHOCTh YMEHHMH BBIABIATH XapaKTE€pPHbIE NMPU3HAKK U B3aUMOCBSA3b HM3YYEHHBIX
MOHATUI, IPUMEHATh COOTBETCTBYIOIINE MTOHATHUS IIPU OMMHCAHUM CTPOCHHS M CBOWCTB HEOPTAHMYECKHUX
U OpraHMYeCKHX BEIIECTB M MX MPEBPALICHUI; BBIABIATh B3aUMOCBSA3b XHMUYECKUX 3HAHUN C
MTOHATUSAMM M MPEACTABICHUSAMHU JPYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITIP 04 CdopMHUpPOBaHHOCT YMEHHUH HCIIOJNB30BAaTh HAUMEHOBAaHMS XMMHUYECKMX COEIMHEHUN
MEKIYHAPOJHOTO COK3a TEOPETUYECKOW W MPUKIATHON XMMHHM W TPUBHAJIBHBIC HA3BAHMS Ba)KHEHIINX
BEIIECTB (ITUJICH, alleTHIIEH, TIUIepUH, (eHol, GpopManbIerus, yKCycHas KUCIIOTa, TNIMLUH, yrapHbId
ra3, YrJIeKUCIbIM Ta3, aMMHUak, rameHas H3BeCTb, HEralleHas H3BeCTb, NHUTbEBAs COJa U JPYTHUX),
COCTaBIIATh (HOPMYJIBl HEOPTAaHUYECKUX M OPraHMYECKUX BEIECTB, YPAaBHEHHS XUMHUYECKUX PEaKIHi,
OOBSICHATH UX CMBICH; MMOATBEPKIATh XapaKTEPHble XMMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMHU U 3aIIUCSIMU YPaBHEHUIN XUMUYECKUX PEAKIIUIL;

ITP 05 CdopMUpOBaHHOCTh YMEHHH YCTaHABIMBATh MPUHAJICKHOCTh W3YYEHHBIX HEOPTaHUYECKUX H
OpPraHMYECKUX BEUIECTB K ONPEIEICHHBIM KJIacCaM U I'PYyINIIaM COCIUHEHHUM, XapaKTEpU30BaTh X COCTaB
U BaXHEUIIINE CBOICTBA; OMPEAEIATh BHJIBI XUMHUECKUX CBA3eH (KOBaJIEHTHAs, HOHHAs, METAJUINYECKasl,



BOJOPOJIHAS ), TUTIBI KPUCTATUYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE PEAKIIHH,

I[P 06 BnameHwe OCHOBHBIMHU METOJAMU HAYYHOTO ITO3HAHUSA BEIIECTB M XUMHUYECKUX SBICHUM
(HabnrofeHue, U3MEPEHHE, IKCIIEPUMEHT, MOICITHPOBAHUE);

ITP 07 CdopMHupOBaHHOCTh, YMEHHI MPOBOAUTH PACUYEThI M0 XUMHYECCKUM (OpMysIaM M YpaBHEHUSIM
XUMHAYECKUX PpEaKIUi C HCHOJIb30BaHUEM (PH3MUECKUX BEJIWYHMH, XapaKTEPHU3YIOUIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHS) Tra3oB, KOJIMYECTBA BEIIECTBA;
WCII0JIb30BaTh CHUCTEMHbIE XMUMHUYECKHUE 3HAHMS ISl NPUHSATUS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYAaLUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

ITP 08 ChopMupoBaHHOCTH yMEHHMH IUIAHHUPOBATH M BBIIOJHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJIYUYCHHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB,
KayeCTBEHHBIC PEAKIMU Ha aJbJACTHJbl, KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauusi OelKoB Mpu
HarpeBaHuM, LIBETHbIE PEaKIMH OEJIKOB; MPOBOAUTH PEAKIMU HOHHOTO OOMEHa, ONpPENeNsTh Cpeay
BOJIHBIX PacTBOPOB, Ka4eCTBEHHBIE PEAKIMU HA Cyib(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHWUSL; PeIlaTh dKCIIEPUMEHTAIbHBIC 3a1aun 1Mo TeMaM "Metambl" n "Hemetansl") B COOTBETCTBUH
C TIpaBWJIaMHU TEXHUKHU 0€30IaCHOCTHU IMPH OOpaIleHHH C BEUIECTBAMH U JIAOOPaTOPHBIM 000pYyI0BAHUEM;
MIPEJICTaBIIATh PE3yAbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (pOpMe 3aluch YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 opMyIUPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

ITP 09 CdopMUPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIMIO, MOIy4aeMyl U3
Pa3HBIX UICTOYHUKOB (CPEACTB MacCOBOM HHpOpMaIu, ceTh IHTEpHET U apyrue);

[TP 10 CdopmupoBaHHOCTH YMEHHI COOIIIOIATh PABUIIA YKOJIOTMUECKHU 11E€1ecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOH NEATEIHHOCTU B IENIAX COXPAHEHUS CBOETrO 37I0POBbS M OKPYKAIOMIEH MPUPOIHOMN
Cpellbl; YYUTBHIBATh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHMW3Mbl ONPEIEICHHBIX BEIECTB, MOHUMAs
CMBICJI ITOKA3aTeIsl IPEIEIbHOM TOIyCTUMON KOHIICHTPALUH;

I[P 11 [Ins oOyyaroumxcs ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 370POBbsI: CPOPMUPOBAHHOCTD YMEHHUS
MIPUMECHSITh 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYICCKUX SIBJICHUI;

I[P 12 [JIns crmenblx W Cia0OBUAAIIUX OO0y4arommxcs: cHOpMHpPOBAHHOCTH YMEHHS HCIIONIB30BaTh
penbedHo ToueuHyto cuctemy obo3Hauenuit JI. bpaiins mis 3anucu XxuMu4eckux GopMyil.

IIpakTnueckas padora Ne 1.
Tema 3anamusn’. CTpOCHUE aTOMOB XUMUYECKHX AJIEMEHTOB U IMPUPOJIa XUMHUUECKUX CBS3CH.
Ilens paboThl: pa3oOpaTh OCHOBHBIC MOHSATHS W 3aKOHBI XHMHYECKHX CBSA3€H W XUMHYCCKUX
3JIEMEHTOB
Bonipocs! 1J1st 00CYKIeHUST:
[IpencraBiaeHus 0 CTPOSHUH BEIIECTBA.
BanentHocTb.
Xumuueckue GopMyInbl (MOJEKYISIPHBIC U CTPYKTYPHBIE).
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAass W MOJIEKYJIApHAas Macca. PacueTsl 1o
XUMHAYECKUM (hopMyiam.
3aKOH COXpaHEHHUSI MAcChl BEIIECTBA MTPH XUMHUUECKUX PEaAKIIUX.
Tembl noxna10B/pedepaToB:
«OCHOBHBIE 3aKOHBI XUMUM.
«OKu3Hb, Kak OMOJIOTUYECKHI KPYTOBOPOT BEIIECTBY.
UpesBbruaiiHble CUTYalMH 3KOJIOTMYECKOr0 Xapakrepa.
XUMHUYECKOE OPYKHUE U €ro MOpaXkarolue (pakTopsl.
WuauBuayanbHbIe 3a1aHUs
OCHOBHBIE TTOJIOKEHUSI ATOMHO-MOJICKYJIIPHOTO YUCHUS
YeMy paBHBI OTHOCUTENLHBIE MOJEKYIAPHBIE Macchl cienyromux Bemecrs:a) NaCl, 6) C6H1206, B)
Cu(NO3)2,1) A1203, n) SiCl4, e) Ba(OH)2?
OnuuuTe KaYeCTBEHHBIH M KOJIMYECTBEHHBIM cocTas cienyromux Bemects: a) NaOH, 6) H2SO4, B)
HNO3, r) CaCl2, n) C6H1206, €) CaSO4, x) AL(NO3)3.
YeMy paBHBI MaccOBbIC 011 (B %) JIEMEHTOB B CJICIYIOIIUX BELICCTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, ) Cu(NO3)2?
3aKOH COXpPaHECHHUS MAaCcChl BEIIECTB. XUMUYECKUE YPABHECHUS
CocTaBbTe YpaBHCHHS PEAKIIUi, KOTOPHIC BBIPAKAIOTCS CIICIYIOIIMMH CXCMaMH:
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 BeTynmuiio B peakiuio ¢ aTlOMUHUEM:
Fe203+ 2Al = 2Fe + Al203, ecau ipu 3T0M 00pazoBaock 560 1 xene3a?
Paccuuraiite Maccy yriaekucioro rasza, KOTOpPbIM IOJIYUYUTCS NPU CrOpaHUM Or yrisl M0 yYpaBHEHHUIO:
C+02=CO2.
CKOJIBKO TpaMMOB BOJIBI HYXKHO JIJIs TToJTydeHust 4 T kuciaopoaa o peakiuu: 2H20 = 2H2+02?
Ckonpko rpammoB FeSO4 ob6pasyercs nmpu B3ammojeiictBuu pactBopa CuSO4 ¢ xenme3oMm, eciu mpu
sToM obpazyercs 128 r meau no ypaBHeHuto: CuSO4+Fe=FeSO4+Cu?
CKonpKO TpaMMOB LIMHKA U cepHOU KucnoThl H2SO4 HyxkHO 1S mody4deHus: 4T BOJIOPOJAA IO PeaKIiu:
Zn+H2S504=ZnS04+H2?
Ckombko rpammoB H3PO4 Berymaer B peakumio ¢ 42 r rugpokcuna kamus KOH mo ypaBHeHuto:
H3PO4 + 3KOH = K3PO4 + 3H20?
3axon Asozadpo. MonapHuiii 00vem 2aza
Kakoii 00beM mpu H. y. 3aHEMAIOT ClieAyromue KonudecTsa razos:a) 3,0 mons, 1) 0,001 mouns,
0) 0,1 Mo, x) 12 moub,
B) 5,0 MoJIB,
Kakoii 00bem npu H. y. 3aHUMAIOT:
a) 22 r yranekucioro raza CO2, n) 6,4 r okcuna cepsl (IV) SO2,
0) 19 r dropa F2, e) 4 r okcyaa 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 kuciiopoga HeoOXxomaum Jiis cropanus 18 r yriepona no peakiuu C+02=C027?
CKOJIBKO JINTPOB BOJOPOJa BBIIEIUTCS HPH B3auMojeicTBHH 10,8 T alFOMHHHUSA C COJISTHOM KUCIIOTOM:
2A1+ 6HCI1=2A1C13 + 3H2?
Kakoii 06beM Bo1opoaa MOKHO TOTYyYUTh Hpu AeiicTBuu 0,2 MOJIb IIMHKA HA paCTBOP CEPHONKHUCIIOTHI IO
peakiuu Zn + H2S504 = ZnS04 + H2?
Haiinute  ob6bem  yriekucimoro raza  CO2 u Maccy rugpokcuga Hatpus NaOH, npu
B3aMMOJICHCTBHH KOTOPBIX oOpazoBaics 21 r ruapokapbonara nartpus NaHCO3 — mo peakmuu
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

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

Ieab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU THPEICTABICHUSMU O TMEPUOJUYECKONH CHUCTeMe
XUMUYecKux 3yuemMeHToB .M. MenneneeBa B CBETE yYEHUS O CTPOCHUHU aTOMOB M BEIIECTBA;
YCTaHOBJICHWE 3aBUCUMOCTH CBOICTB XMMHYECKUX BEIIECTB OT CTPOCHMS aTOMOB OOPa3yIOUIMX HX
XUMHAYECKHUX 3JIEMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpemeHHbIE TIpeaCTaBIEHUS O CTpOoeHUM aroMoB. CocCTaB aTOMHBIX AI€ED.
N3oTtonsl. [lopsakoBblil HOMep 3J€MeHTa - 3apsij Apa 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
XUMHUYECKUX DJIEMEHTOB.

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI TP N3y4EHUH y4EOHOU TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIC IPUHIIMITEI ATOMUCTHYECKOTO YUSHHS O IPHPOJIEH

2.«OKu3Hb, Kak OMOJOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBbruaiiHble CUTYaIUH, YCIOBHO, 0€3 3arpsi3HEHUS OKPYKAIOIIEH 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.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CY)KJICHUH.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. CoBpeMeHHBIE MPEACTABICHUS O CTPOCHUU aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

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

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

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

3HaTh (OPMYIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYpPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tnepuoanueckon cucrembl JI.M.MenaeneeBa; cTpoeHue artoMa H €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTHKY XUMUYECKUX DJIEMEHTOB TPEX MEPBBIX MEPHUOJOB U  HX
COCMHEHUN M0 IOJIOKEHUI0 B IEPUOJUYECKONH CHCTEME; OMPENENSATh AJIEMEHT IO €ro
AJIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU padomvl cmyOeHmoe — BHICTYIIJIEHUE HA CEMUHAape,
BBITIOJTHEHUE WHANBUIYAIbHBIX 33 JaHHH.

IIpakTuyeckas padora Ne 3.

Tema 3anamusa: Tunbl XMMUYECKUX pPeakUui

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MAacCCHI,
o0bema (HOpMabHBIE YCIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocyscoenun:

[IpocToe u crnokHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIIONHS IMTOHATHSI XUMHUUECKOTO DJICMEHTA.

OO6m1as TMHAMHUKA PeaKIui XUMHYECKUX JIEMEHTOB.

KoHnenmuu 3BOIIOIUOHHONA XMMHH.

PacueTsl ¢ yueToM 3aKOHOB COXpaHEHHUS MacChl BEIIECTB U ITOCTOSHCTBA COCTAaBa BEIICCTR.

IS



3a0anua u eonpocvl 0aa opmuposanus u KOHMPONAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YECHUHN YICOHOUN TEMBI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Ponsb JIaBya3pe B CTaHOBIEHUU COBPEMEHHOM XUMHUH.

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 — HWHTEPAKTHBHAas ¢opMa NpPOBeIeHUs] 3aHATHS, IPEANOararias
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCJE CJICIAHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaJa), YTO POXJAeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
O6y‘~IaeMbIX, ac Heﬁ - pa3BI/ITI/Ie HWHUIINATUBBI U TBOp‘-IGCTBa, yMeHI/IC OTCTauBAaThL CBOU y6e)KI[eHI/I$I.
Onupaercst Ha JOTHKY MOCIIE0BATEILHO MOJICTUPYEMBIX MPOOIEMHBIX CUTYallUi MyTEM MMOCTAaHOBKU
NpOOJEMHBIX BOMPOCOB WJIM NPEAbABICHHUS MPOOJEMHBIX 3amad. Ha 3aHSATHM TpHCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIACHTY aaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-TMOO0 HE COIIACEH C BBICTYHAIONIMM WM JyMaceT WHade,
OCTaHOBUTH ero. IIpenojaBarenph aKTHBHO YYacCTBYET B JUCKYCCHH, TMOJBOIMT MTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, TPOBOJMT Pa300p 3aHATHSI.

3aoanusn 013 camocmoamenvHol padbomsl CHyO0eHN 08

1. PackpoiiTe COOTHOIIEHUE MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKUHA DIIEMEHT», «IPOCTOE
BEIIECTBOY, «CIIOKHOE BEIIECTBOY.

2. JlaiiTe cpaBHUTENbHBIN aHATTU3 OCHOBHBIX HANIPABIECHUN TEOPUH XMMHUECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBICTYMAeT B KadyeCTBO OCHOBHOTO opraHorena. Kakoil wHou
XUMHAYECKHIA IIEMEHT MOT ObI 3aMEHHTH YIIIEPO B POJIH BEIAYIIETO OpraHoreHa?

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

6. JlaliTe cpaBHHUTENbHBIM aHATU3 KOHIIEMUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJMKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYAIbHBIX 3aJJlaHUH.

Dopmvl meKyuyez0 KOHmMpPONA 3HAHUIL U O0CB0EHHBLIX KOMHEMEHWWil — OIpoc ciyuiatenaed mo
COJICPKAHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENeHM W3YYCHUs CTyJEeHTaMH OCHOBHOW W
JTOTIOJTHUTEILHOM TUTEPATypPHI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Kinaccuguxkanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTaAaHMYECKHUX 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 npakTMYecKuUx 3afdaHUM NO KnaccuduKaumm, HOMEHKNATYPe U XUMUYECKMm 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.

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

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



CocTaBneHne ypaBHEHUN XMMWYECKUX PEAKLMA C y4acTUeM MPOCTbIX U CNOXKHbIX HEeOpraHUYecKux
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 nNpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWN Ha CBOMCTBA, COCTaB,
nonyyeHve n 6e3onacHoe MCNONb30BAaHUE BAXKHEMLIMX HEOPraHUYecKMX BewecTB B ObITy M
NPaKTUYECKOW AeATeIbHOCTU Ye/l0BeKa.

Llesab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IPECTABICHUSAMH 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 IPOIIECC.

5. CreneHp IUCCOLUALINM, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

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

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

8. Peakimuu moHHOTO OOMEHA B pacTBOPAX AJICKTPOJIUTOB.

9. CocraBneHrie ypaBHEHUI B MOJICKYJISIPHOM U MOHHO# (hopme.

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

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTI)KEHUE CTYIACHTOM OTACIBHBIX YYEeOHBIX 3a/a4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUHN YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILUS OMUCAHUS IPUPOIBI».

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3zHb, Kak OMOJIOTHUECKHUI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEeICTABICHUs 00 3BOIIOLNH KU3HI».

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 MO3UIIHH.

3. OueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KJICHHH.

Tembl 012 camocmoamenbHo20 Uy4eHuUsA:

1. DiexTpoauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBII MpoLecc.

2. CreneHp TUCcCOLMAliK, CUIbHBIE U CIIa0ble AJIEKTPOJIMTHL.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPoEepKu 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 ¥ HEOOPATHUMBbIE XUMHYECKHE PEaKIin

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUM B CBeTe
npeJcTaBieHuil 00 AIEKTPOJIUTUUECKON AUCCOLMAllNKU; TPOU3BOJUTH PACUYETHI IIO
OTIpE/ICNIEHNI0 KOHIIEHTPAlMU PACTBOPOB; BBIMOJIHATH XMMUYECKHE OMBITHI, IMOATBEPKIAIOIINE
CBOMCTBA M3YUYEHHBIX COEJUHEHUH, XapaKTEpU3YyIOIHE CBOWCTBA KJIACCOB HEOPTaHUYECKUX
COEIMHEHUMN; 3alucChiBaTh YpPaBHEHUS pPeaklMil HOHHOTO OOMEHa;  COCTaBJIAThH IMOJHBIE U
COKpAlLIEHHbIE HOHHBIE YPABHEHHMS.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU PAdOmMbl CMyOeHmoee — BHICTYIIJIEHUE Ha CEMUHape,
BBIIIOJIHEHUE WH/IMBU1yaJIbHBIX 3aJJaHUH.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukauma, CTpOeHWe U HOMEHKIATYpPa OPraHNYeCKMX BELLecTs
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HomeHKnaTypa opraHMYecKMx CoeMHEHNN OTAENbHbIX KNAaccoB (HaCbILEeHHbIe, HEeHACbIWEHHbIE U
apomaTtuyeckue yrneBoAoposabl, cnupTbl, GeHonbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI 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, YKCycHaa KUCAOTa, FAMLMH). Pacuertsl
npocTerwen GopMynbl OPraHNYECKON MONEKY/IbI, NCXOAA U3 3N1EMEHTHOro cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMHU IMPEICTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
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 M HEMETAILIOB.
3a0anun u 60npocvl 014 (OPMUPOBAHUA U KOHMPOIA 61AA0CHUA KOMNEmEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTIKEHUE CTYIACHTOM OTJACIBHBIX Yy4YeOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIMH MPU U3y4YEHUH YUeOHOM 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, 03 3arps3HEHUS OKPYKAIOMICH 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 CYXKICHUM.
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 HEOPTaHMYECKUX COEIUHEHUM;
COCTaBJISITh TEHETHUYECKHE psAJbl, OOpa3oBaHHBIE [MaHHBIMU KJacCaMHU HEOPTaHUUYECKHUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBoMCTBa OpraHMYeCKnX CoeANHEHUN

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU OO0 OCHOBHBIX IOJOXEHHAX
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
LMKNOANKaHbl), HenpeaenbHble (a/KeHbl, aKMHbI U anKaZueHbl) 1 apoMaTMyecKkme yrnesofoposbl,
cnmpTbl 1 GeHoNbl, KapbOoHOBbIE KMCNOTbI U 3PUPBI, anbaernabl U KETOHbI, aMUHbI U AMUHOKWUCAOTbI,
BbICOKOMOJIEKYNAPHbIE COeAMHEHMA. 3a4aHNA Ha COCTaBJeHNE YPaBHEHWUA XMMUYECKUX peakuuin ¢
y4yacTMem opraHM4YecKux BelecTB Ha OCHOBAaHMM UX COCTaBa U CTPOEHUA.

Bonpocsl 115 o0cy:kaeHu:

1.Teopus xumuyeckoro crpoenus A.M.bytiepona.

2. XUMHUYECKOE CTPOEHHE KaK TMOPSJOK COEJMHEHUS M B3aUMHOTO BJIMSHHMS aTOMOB B
Monekynax. CBOMCTBO aTOMOB yriiepojia 00pa3oBbIBaTh MIPSMBIE, PA3BETBICHHBIC 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, CTPYKTYpHAas U MPOCTPAHCTBEHHAs! N30MEPHsI, U30MEPHI
Y TOMOJIOTH.

5. OYHKINOHAIBHBIE TPYIIBI B OPraHUUECKUX COCUHEHUSX.

6.Kiaccudukanus opraHMuecKux cOeAMHEHUH.

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

IIpakTuyeckasi padora Ne 8.

Tema 3anamus. CBONCTBA OPraHNYECKUX COeANHEHNN
CoctaBneHve cxem peakuuin (B TOM uMCie MO MNPEeANONKEHHbIM LieNoYkam npesBpaLLeHnit),
XapaKTepPU3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYeCKUX COegMHEHUI OTAEe/bHbIX KNaccoB, cnocobbl
WX MONYYEHWA W Ha3BaHME OPraHWYECKUX COeAMHEHUN NO TPUBMANIBHON WU MEXAYHapPOLHOM
cucTemaTMyecKon HoOMeHKnaType.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMUA HA CBOMCTBA OPraHUYeCcKnx
COeAMHEHWNI OTAE/NbHbIX K/1accoB

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

Bonpocsl a5 006cy:KaeHHuA:

1. TlpenenbHble U HETIPEACTBHBIE YTIEBOAOPOIBI.

2. XUMHYECKOE CTpOEHHE KaK TMOpSA0K COCIUHEHUS M B3aUMHOIO BIMSHHUS aTOMOB B
MoJiekysax. CBOWCTBO aTOMOB yIijiepojia 00pa3oBbIBaTh MPSIMbIE, PA3BETBJICHHBIC W 3aMKHYTHIC 1IETTH,
OJTMTHAPHBIE M KPaTHBIE CBSI3H.

3. CTpykTypHas U IPOCTPAHCTBEHHASI U30MEPHUS YIIICBOIOPOIOB.

4. TOMOJOTHS YIJIeBOJOPOIOB.

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

IIpakTnyeckas padora Ne 9. Tema 3anamus. CBONCTBA OPraHNYECKUX COEANHEHMNN

CocraBrieHue  CTPYKTYpPHBIX  GOpMYJI  HM30MEpPOB M HOMEHKJIATypa  ajibJCTHUJIOB.
OcymecTBiieHne TMpeBpaileHuil. PemieHne pacueTHBIX 3aqad MO XHUMHYECKUM (opmyram u
YpaBHEHUSIM

Henab: MNO3HAKOMUTBCS C COBPEMEHHBIMH MPEACTABICHUSIMU O KHUCIOPOJCOAEPKAIIUX
COE/IMHEHUSIX.

Bonpocsl 1151 o0cykneHusn:

1. Knaccudukanmsi KUCIOPOICOACPKAIUX COSAMHEHNH, 001ue (GopMysbl COCTaBa, TOMOJIOTH,
XUMHUYECKOE CTPOCHHUE.

2. M3omepus. Cucremarnyeckasi HOMEHKIIATypa.

3. XuMHYecKre CBOMCTBA METaHOJA M 3TAaHOJA, CIIOKHBIX 3(UPOB, KUPOB, KAPOOHOBBIX KHUCIIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMaja U LEeJUTI0I03BI.

4. [Tomy4eHune KUCIOPOCOIEPIKAIINX COSTMHEHUH.

5. IlpakTryeckoe 3HaUCHUE KUCTIOPOICOACPIKAIIIX COCTTHEHHH.

Dopmvl meKyuieco KOHmpOJaa 3HaHU:

1.ITpoBepka BBIMOTHEHHOTO 3aaHHs

2.Pa300p TOBOZOB B MOJB3Y TOM MITM HHOW MTO3HIINH.

3.011eHKa cTeneHN apryMEeHTUPOBAHHOCTH CYKICHHH.

Tembt 013 camocmoamenbHo2o U3yYeHUA:

1. CnupThl: HOMEHKJIATypa ¥ romonorudeckue psabl. Kmaccudukarms. Xumudeckue CBOWCTBA
cnupToB. bronornveckoe AeHCTBHE CIMPTOB M MX TIPOU3BOIHBIX.

2. @eHombl: 0OCOOEHHOCTH CTPOSHHUSI M CBOWCTB. [IpuMeHeHne ciupToB U ()EHOIIOB, a TaKkKe MX
MTPOU3BOJIHBIX B ME/TUITHHE.

3. TlprMeHeHue BaKHEHIIUX TMPEACTaBUTENCH OpPraHWYeCKUX COCNWHEHWH: MeTaHoja u
ATAHOJIA, CIOXKHBIX A(PHUPOB, XKUPOB, MBI, KapOOHOBBIX KHCIOT, MOHOCaxapwoB (TJIFOKO3bI),
ucaxapujioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HEeUTI0I03bl)

CTyneHThl JIOJKHBl YMETbh: BBIIOJHATH XHUMHUYECKUE OIbITHl,  IMOJITBEPKIAIOIINE
XUMHYECKUE CBOMCTBA KUCIOPOJCOACPKAIIUX COCAMHEHUM; OMNPENEeNsATh IO XapaKTEePHBIM
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peakuusM; MPUMEHSTh MpaBHiia 0E30MACHOCTH MpU paboTe ¢ OPTaHUYECKHMH BEIECTBAMH,

COCTaBJISATh CTPYKTYpHBIE (OPMYJIbI H30MEPOB; OCYIIECTBIISAThH MPEBPALEHNUS; PEelIaTh PacuyeTHbIC

3a/la4¥ 10 XUMUYECKUM POpMYyaM B YPABHCHUSIM.

IIpakTuyeckasi pa6ora Ne 10.

Tema 3anamusn. CBONCTBA OPraHNYECKMX COEANHEHNI

CocraBieHue CTpyKTYpHBIX (OPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHUCIIOT, 3(upos, >xupoB. OcyiiecTBieHHe MpeBpalieHuid. Pemenue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

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

Bonpocsl 115 o0cy:kaeHu:

1. Crpoenue BaKHEHIINX MPEICTABUTENICH OPraHMUECKUX COSIMHEHHI: aMUHOKHUCIIOT, OEIKOB.

2. benku xak 6ronommmepsl. [lepBruHas, BroprHyHas U TPETUYHASI CTPYKTYpa OCITKOB.

3. CBOICTBa aMUHOKHCIIOT.

4. CoiicTBa OEITKOB: THAPOIIN3, ACHATYPAIHS, [IBETHBIE PEAKIIUH.

5. CBolicTBa UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

3a0anua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJa4y, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMI MTPU H3yYCHUHN YICOHON TEMBI:

Temut 0oknaoos/peghepamos:

1.<«OKu3Hb, kak OMOJIOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOW OHMOATUKIY.

4. XUMHYECKOE OpPY>KHE U ero Mopaxkaromue (pakTopsl.

5. bruonorudeckoe opyXKHe U ero mopaxaromiiue GaxKTophl.

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

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1.ITpoBepka BBHIMOIHEHHOTO 3aJaHUS

2.Pa300p TOBOAOB B MOJB3Y TOM MITM MHOW MO3HIINH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTH CY>KICHHI.

Tembt 01 camocmoamenbHo20 U3YUEHUA:

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

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

3. Buonorngeckoe 3HaYCHNE AMUHOKHUCIIOT.

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

B pe3synbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA amu(paTUYECKHMX M apOMaTHYECKUX aMHUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE aib(ha-aMUHOKHCIIOT, CTPYKTYPy OelKa, CBOWCTBA U 3HAYCHUE
O€eJKOB.

Yumems noka3piBaTh HAIMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBHCHMOCTH MEXKy CTPOSHUEM U UX
CBOWMCTBaMH; CpaBHHMBATh CBOHCTBa anu(paTHUECKUX U aPOMATHUYECKUX aMHUHOB; OOBICHATH
XUMUYECKAE CBOMCTBA aMMHOKHCIIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAJIBHBIX TPYIII
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
NMPOV3BOACTBEHHOW AeATe/IbHOCTU YeloBeKa
CocraByieHre CTPYKTYPHBIX pOPMYyJI M30MEPOB M HOMEHKJIATYypPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre mpeBpalieHuit. PemreHre pacdeTHBIX 3a/1a4 M0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTs BIUSHUE XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOWIEH Cpelbl Ha OPraHu3M
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 pabOTOCIMOCOOHOCTD,
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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 OMoIOTrHYecKast HBOJIIOLUS YeJIoBeueCcTBa?

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.

3a0anun u eonpocel 014 (opmMuposanus u KOHMPOAA 61AAOCHUA KOMHEMEeHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU U3y4YEHUHN 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 mexnonozuu

Jluckyccusi ¢ pa3jieieHHeM IPynnbl HA ONMOHHUPYIOIIHE KOJJIEKTUBbI - MHTEPAKTHBHASA
¢opma mnpoBeneHusi 3aHATHSA, IpelaIoyararolias OOCYKICHHE CIOXKHBIX  BOIPOCOB, IpPoOiieM
M3y4yaeMOM TeMBbI IIyTeM JIelIeHUs] y4eOHOM rpymibl Ha KOJUIEKTUBBI €JMHOMBIIIICHHUKOB. BaxkHo npu
3TOM pa3MeCTUTh O0y4daeMbIX TakK, YTOOBl MpU OOCYXKJIEHHWU IOCTaBICHHBIX BONPOCOB UM ObLIa
NpEJCTaBIeHa BO3MOXKHOCTh BUAETh IMepes] CcoO0H NPOTUBOMOJOXKHBIM KOJUIEKTUB. Poib
npenojaBaTesis B 3TOT MOMEHT 3aKIIYaeTcs B ONPEJCIICHUU pAa3IMyuil B OLIEHKAX, JaHHBIX
NPEJCTaBUTENIAIMU KOJIJIEKTHBOB, TO €CTh B BBISBICHHM IpeiMeTa JIUCKyCCHU. BaXHbIM myTem
MOJJEPKaHUs TUCKYCCHHM Ha BHICOKOM HAayYHOM YPOBHE MOXKET OBbITh MPEIOCTaBIEHNE BO3MOKHOCTH
CTY/IEHTaM TPOTUBOINOJIOXKHBIX KOJIJIEKTUBOB 3aJaBaTh JpYyr JpYry BoOmpochl. Jljii TOro 4YToObI
JUCKycCHUsS IJIa B HYXXHOM pycle, OH JOJDKEH IIOCTAaHOBKOW 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 KOJJIEKTUBOB M ONpEEIeHHE JTyUIIero, myTeM
BBICTaBJIEHUsI €My 0oJiee BBICOKOM OTMETKH. B Havasne 1enecoodpa3Ho MpenoCTaBUTh BO3MOXKHOCTh
BbICKa3aTbcs "IKCHEPTHOU" TpyIine, KOTOpas, BBHICIYIIAB BBICTYIUICHUS CIylIaTelel, OLEHUBAET UX
MIPaBOMEPHOCTh, TITyOUHY U JJOKJIabIBAa€T CBOW BBIBOJI O JIyUIlIeM KOJUIEKTHBE, a BCIIE/ 3a HeH caenarthb
pa360p mpernoiaBaTelio.

3aoanus 013 camocmoamenbHoi padoomaul Cnyo0eHmos

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

2. CoctaBbTe CpaBHUTENbHYIO Tabnuiy «bruonornueckue u connaabHble TPEANOCHUIKH 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
00yCIIOBJIEGHHOCTH COIIMAJIbHOTO MOBEICHUS YeJIOBEKa.

5. KakoBa ponb Tpyza B CTAaHOBJIEHMH 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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Dopmpl KOHMPONA CAMOCMOAMENbHOU padomvl CMYOeHmMOE - BBICTYIUICHUE HA CEMHHape,
BBITIOJIHEHUE UHIUBUAYATbHBIX 3a1aHUM.

Dopmvl meKyuiez0o KOHmMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClyliaTene mo
COACPXKAHUIO HM3y4aeMOW TeMbl. BBbISIBICHHS CTENEHM W3Y4YEHUS CTYJEHTAMU OCHOBHOW U
JOTIOJIHUTEIILHOM JINTEPATYPHI.

Oopa3zosamenvHble mexHOI02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAasE ¢opMa NpOBedeHHs] 3aHATHUS, TPE/IOJIAraras
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaE€MOM TEMBI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHMS (IIOKJIaaa), 9YTO pPOXAAeT aKTUBHYIO II03HABATEIBHYIO JEATEIHHOCTh
o0yJaembIX, a C HEH - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOM YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJEMHBIX BOMPOCOB WJIM TPEABSABICHUS TMPOOJIEMHBIX 3amad. Ha 3aHATHM TpPUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. KaxaoMy CTyIneHTy maercs,
paBo B JI000M MOMEHT, €ClM OH MOYeMy-TUOO HE COIVIACEeH C BHICTYMAIONIMM WM JAYMAaeT WHaue,
OCTaHOBHUTH ero. IIpemomaBarens akTHBHO y4YacCTBYET B JUCKYCCHH, MOJIBOAUT WUTOTH OOCYKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3d0p 3aHATHS.

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 BBICTYIIACT B KA4eCTBO OCHOBHOTO OopraHoreHa. Kakoil 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 «l'es-TUNOTE3bI» B PAa3BUTUU IPEICTABICHUH O Pa3BUTUU TreochepHBIX
000JI0YeK.

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

IpakTuyeckas padora Ne 12. CKOpoCTb XMMUYECKUX PEAKLUN.
Xumunyeckoe paBHoBecue
PelieHne NpakTUKO-OPUEHTUPOBAHHbIX 33ZlaHNIA Ha aHanM3 GaKTOpPOB, BAMAIOWMX HA MU3MEHEHUE
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-OPUEHTUPOBAHHbLIX 3aJlaHNI Ha NpumeHeHne npuHumna Jle-lWatenbe ans
HaXOXAEHUA HaMpaBAeHMA CMELLEHUA PaBHOBECUA XMMMYECKOM peakuMm U aHanms ¢akTopos,
B/INAIOLWMX HA CMELLLEHME XMMMUYECKOTO paBHOBECHUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmua B 6bITy U NPON3BOACTBEHHON AEATENBHOCTU Ye0BEKA
lMonCcK M aHanM3 KelcoB O MPUMEHEHUU XMMUYECKUX 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/IbHblE BOJIOKHA, MCTOYHWUKM IHEPrUWU, OPraHMYECKUEe WU MUHepasbHble
yao0bpeHun, NekapcTBEHHbIE BELWECTBA, ObITOBaA XMMUA.

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

Heab: NU3yunTh XUMUYECKHUE SBJICHUS B PUPOJIC, B OBITY M HA IPOU3BOJICTBE.

Bonpocel ona odcysycoenusn:

1. XumMuueckue aBieHUs, MPOUCXOASAIINE B PUPOJIE.

2. XuMHueckue sBJIeHUs B ObITY U Ha MIPOU3BOCTBE.

15



3. OCHOBHBIC YPOBHU XUMHYECKHUX CTPYKTYD.
4, O0mas TMHAMUKA PeakIil XUMUYECKUX 3JIEMEHTOB.
5. KoHuenuuu 3BOTIONUOHHON XUMHH.
3aoanus u eonpocvl 014 (OPMUPOBAHUA 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 CTAHOBIICHUU 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-TUCIYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHUS 3aHATHSA, IIPEIIOIATAOIIAS
ny0arYHOe OOCYXJCHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbI IOCJE CIECIaHHOTO KEM-TO U3
CTYJIGHTOB COOOIIeHHs (JOKJIana), YTO pOXKAACT AaKTUBHYIO I10O3HABATEIIbHYIO JCSTEIHHOCTD
o0ydaeMbIX, a ¢ HE - 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
CBOOOJHBI OOMEH MHEHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. KaxaoMy CTyIneHTy maercs,
MpaBo B J000M MOMEHT, €ClM OH MOYeMy-TUOO HE COIVIACEH C BHICTYMAIONIMM WM JAyMAaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTellb aKTUBHO y4YacTBYET B JUCKYCCHH, IOABOJUT WUTOTH OOCYKICHUS
y4eOHBIX BOIPOCOB, IPOBOJIUT pa3dop 3aHATHSL.

3aoanusa ona camocmoamenvHol padomvl CMyOeHm o

1. JlaiiTe cpaBHUTEJIbHBIA aHATIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a]auyl SBOJIFOLIMOHHON XHUMUU.

3. OOBsicHHTE, TIOYEMY YTIIEPO BBICTYITACT B KA4eCTBO OCHOBHOTO OpraHoreHa. Kakoil wHOi
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'es-TUNOTE3b» B Pa3BUTUM NPEICTABICHUNH O Pa3BUTUU Te€OCPEPHBIX
00010ueK.

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

Dopmbl meKyuiez0 KOHmMpPOAA 3HAHUN U OC60EHHBIX KOMNEemeHyul — OIpOC CIyLIaTesed 1o
CONECPKAHUIO U3y4yaeMOW TeMbl. BBIABIEHHS CTENEHM U3Yy4EHHUs CTYACHTAMU OCHOBHOU U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.
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