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MeToanyeckue ykazaHus

T10 BBIMIOJHEHUIO MPAKTUYECKUX paboT
no qucuumummae « XXMM S»
JUTSL CTYJICHTOB HAIPABJICHHSI MIOATOTOBKH /CIICIUATBHOCTH
38.02.08 Toprosoe aeio.




Metoanyeckue yka3zaHus Ul IPaKTUYECKUX paboT M0 TUCIUIUIMHE «XHUMUS» COCTaBJICHBI B
cootBercTBUH ¢ TpeboBanusmu GI'OC CIIO, npenHazHavyeHbl AJIs CTYIEHTOB, 00yJaromuxcs mo
crnenuanbHocT38.02.08 Toprosoe geno.




Hosacnumenvnan 3anucka

Meronnyeckue peKOMEHJALMM IIPU3BaHbl OKa3blBaTh IIOMOLIb CTYACHTAaM B H3yYEHHH
OCHOBHBIX TIOHSTUH, HJIEH, TEOPUM U TMOJIOKEHUM IJUCHUILUIMHBI «XUMHSI», HU3YyYa€MbIX B XOJE
KOHKPETHOT'O 3aHsATUs, CIOCOOCTBOBAaTh PAa3BUTUIO HUX YMEHHM, HAaBBIKOB M SBISAIOTCS OJHUM W3
Croco00B MTPOBEPKU 3HAHUU CTYICHTOB.

BeinosnHenne yyamuMucs npakTHUECKuX padoT HAallpaBJIEeHHO Ha:

- 00001IeHNe, CUCTEeMAaTU3alUIo, YriyOleHne, 3aKpervieHHE IOJyYeHHBIX TEOPETHUYECKUX
3HaHUH 110 KOHKPETHBIM TEMaM;

- (opMupoBaHHE yMEHUH TNPUMEHATH TMOJTYYEHHBbIC 3HAHHMA Ha TPAKTHKE WU PEATH3ALHUI0
€IMHCTBA UHTEIUIEKTYaJIbHOW U MPAKTHUECKON JeATeIbHOCTH;

- pa3BUTHE MHTEJUIEKTYalIbHbIX YMEHUH Yy OyIylmMX CIEHUAIUCTOB: aHAJUTUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIpaOOTKY IpH PEIICHWU MOCTABJICHHBIX 3a7ad TAaKUX MPOQPECCHOHATBHBIX KadyecTB, Kak
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUECKAsh MHUIIMATHBA.

Meronuyeckue pEeKOMEHAALMU MPU3BAaHbl OKa3bIBaTh IIOMOILb CTYJEHTaM B H3y4YEHUU
OCHOBHBIX HOHATHH, WAEH, TEOpUil W MONOKEHUH IUCLMILIMHBIL, U3Y4aeMbIX B XOJ€ KOHKPETHOIO
3aHATHS, CIOCOOCTBOBATH PA3BUTHIO UX YMEHHI U HABBIKOB.

Ocoboe 3HaueHue TUCHMITIIMHA UMeeT IpU (POPMUPOBAHUU U PA3BUTUHU OOIIUX KOMIIETCHLIUH B
cootBercTBUH ¢ PI'OC:

OK O0I. Bsibupare cmocoObl pemieHuss 3anad  NpodeCcCHOHATBHOW  JeSTeNbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEACTBAa IIOMCKA, aHAIW3a W MHTEpIpeTaluu
uHbopManuy, W WHGOPMAIMOHHBIE TEXHOJIOTUW /IS BBHIMOJHEHHUS 3a1ad MpodhecCHOHATBLHON
NesITebHOCTH.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE M KOMaHIE.

OK 07. CoznelicTBOBAaTh COXPAaHEHMIO OKPY’KAIOLIEH Cpefibl, pecypcocOepekeHHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMaTa, MPUHIMIIBI OepeKJIMBOTrO MPOU3BO/ICTBA, 3P(HEKTUBHO JEHCTBOBATH B
Ype3BBIYAHBIX CUTYaLMsIX.

OK 08. Hcnonb3oBarh cpeacTBa (PU3NYECKOW KyJIbTYpbl JUIsl COXPAHEHMsSI U YKPEIUICHUS
3JI0pOBbsI B Ipoliecce MPOPEecCHOHANBHON NEATENbHOCTH U MOJAEP)KaHUS HEOOXOJMMOTO YPOBHS
(u3nUecKoil MOATrOTOBIEHHOCTH.

B pamkax mporpammbl y4eOHON JUCIMITIIMHBI OCBAWBAIOTCS JIMYHOCTHBIE, METANPeAMETHBIE U
MIpeIMETHBIE Pe3yIbTaThl B COOTBETCTBUU ¢ TpeboBaHussMu PI'OC cpennero odiiero oopasoBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOEHUS TUCHMIUIMHBI Ju4yHOCTHBIE (JIP), MeTampenmMeTHble
(MP), npenmeTHsie ans 6azoBoro ypoBHs uzydenus (I1P).

JIP 01 Poccuiickyro rpakIaHCKyH0 MIEHTUYHOCTh, IATPUOTU3M, YBaXKEHHUE K CBOEMY Hapoay,

4yBCTBAa OTBETCTBEHHOCTU mepen PoauHOM, roproctu 3a cBOM Kpai, cBow PoauHy, mpomuioe u
HACTOSIIEe MHOTOHAIMOHAIBHOTO Hapoja Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHUMBOJIOB (Tep0,
¢brnar, ruMH).

JIP 02 I'pakJaHCKyIO IO3MLHUI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHMCKOTrO
oOmiecTBa, OCO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE MpaBa M OOS3aHHOCTH, YBa)KaroIIero 3aKOH U
MIPaBOIOPSIIOK, 007aa0IEro 4yBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaJUIIMOHHbIE HAI[MOHAJIBHBIE M OOIIEUeNIOBEYECKUE TyMAaHUCTHMYECKHE U JIEMOKPaTHYECKUe
LIEHHOCTH.

JIP 03 I'oTOBHOCTH K citykeHHI0 OTeYecTBY, €ro 3allnTe.

JIP 04 CdopMUpPOBaHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre KyJIbTyp, a TAKKE Pa3InYHbIX
(opM 001IIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUpE.



JIP 05 CdopmMupoBaHHOCTF OCHOB CaMOPA3BHTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUH C
00111€4eTI0BEYECKMMHY LIEHHOCTSIMU U UJeajJaMU IPaXIaHCKOro 00IEeCTBa; TOTOBHOCTh U CIIOCOOHOCTh
K CaMOCTOSITEIbHOM, TBOPUYECKON U OTBETCTBEHHOU JESATEIBHOCTH.

JIP 06 TonepaHTHOE CO3HAaHUE W IOBEJAEHUE B IOJIUKYJIBTYPHOM MHPE, T'OTOBHOCTH M
CIOCOOHOCTh BECTH AMAJOr C IPYTMMH JIIOABMHU, JOCTUIaTh B HEM B3aMMOIIOHMMAHHUsS, HAaXOAUTh
ofImuye menu M COTPYAHMYATh Uil UX JOCTHXKEHHs, CHOCOOHOCTh TPOTHUBOCTOSITH WICOJOTUU
OKCTpEMHU3Ma, HAIMOHAIM3Ma, KCEHO(GOOMH, IUCKPUMHHALUU 110 COLHAJIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAIBHBIM NIPU3HAKAM U JPYTUM HEraTHBHBIM COLUATIbHBIM SIBJICHUSIM.

JIP 07 HaBblkn COTpyAHHYECTBA CO CBEPCTHUKAMH, JETHbMH MIIAJIIETO BO3PAcTa, B3POCIbIMU B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATEIBCKOM, IPOSKTHONW U IPYTUX BUAAX
JESITEIBHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHHWE M TIOBEIEHHE HAa OCHOBE YCBOCHHS OOIIEYETOBEYECKHX
[IEHHOCTEH.

JIP 09 T'OTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, HA
IPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILICHHME K HEMPEphbIBHOMY OOpPa30BaHMIO KaK YCIOBHIO
YCIEIIHOM MpoecCHOHATBHON U 00LECTBEHHON AEATENbHOCTH.

JIP 10 DcreTnueckoe OTHOLIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIIECHUH.

JIP 11 TlpunstHe W peanu3alyio LEHHOCTEW 3J0poBOro M Oe3omacHoro oOpasa >KU3HH,
NOTpeOHOCTH B  (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHUSX CHOPTUBHO-030POBUTEIBHOM
NEeSITENIbHOCTBIO, HENIPUSATHE BPEAHBIX PUBBIUEK: KYPEHMUSI, YIOTPEOIEHHS aJIKOT0JIs, HAPKOTHKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PU3HYECKOMY H
IICUXO0JIOTMYECKOMY 3/I0POBBIO, KAK COOCTBEHHOMY, TaK U JPYIUX JIIOJel, YMEHUE OKa3bIBaTh IEPBYIO
MTOMOLIb.

JIP 13 Oco3HaHHbIH BeIOOp Oyayliel npodeccuu U BO3MOXKHOCTEN peann3alul COOCTBEHHBIX
YKU3HEHHBIX IIJIAHOB; OTHOILIEHHE K MPO(eCCHOHATbHON NEATENbHOCTH KaK BO3MOKHOCTH y4acTHs B
PEILIEHNH JIUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHAIBHBIX IPOOJIEM.

JIP 14 CdopmHupoBaHHOCTH 3KOJOTUYECKOTO MBILIUICHUS, MTOHUMAHUS BIUSHUS COLMAJIBHO-
SKOHOMMYECKHX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIbHOM cpelibl; MPUOOpETEeHNE OMNbITa
9KOJIOrO-HaNPaBIEHHON JESTEIbHOCTH.

JIP 15 OTBeTcTBEHHOE OTHOILIEHUE K CO3JAAHHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO IMPUHATHUS
LIEHHOCTEN CEMEUHOM KU3HH.

MP 01 CamocrosTenbHO (GOpMYIMpPOBaTh U aKTyaJM3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE.

MP 02 VYcranaBnuBaTh CYIIECTBEHHBI IpU3HAK WM OCHOBAaHUSA [UIsl CPaBHEHUS,
Kiaccuukanuu 1 0000IIeHus.

MP 03 OnpenensaTe nenu 1eaTeIbHOCTH, 331aBaTh MIAPAMETPBI U KPUTEPUU UX TOCTUKEHUS.

MP 04 BpIIBIATE 3aKOHOMEPHOCTH M IPOTUBOPEUHNS B pACCMAaTPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTH KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLIEHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH.

MP 06 Bnaagetr HaBBIKaMU Yy4eOHO-MCCIEIOBATEIHLCKOH M TMPOEKTHOW EATEeTHbHOCTH,
HaBBIKAMU pa3pelieHus mpooieM.

MP 07 CrnocoGHOCTP W TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB IT03HAHUS.



MP 08 OBnaneHue BUJIaMu AEATEIbHOCTH 110 MOIY4YEHUIO HOBOTO 3HAaHUs, €r0 MHTEPIIPETALUHY,
MpeoOpa3OBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyalUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX U COLUAIBHBIX TPOEKTOB.

MP 09 ®opmupoBaHue Hay4HOrO THIIA MBIIUICHUS, BIAJCHUE HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMH MOHATHSIMU U METOJIaMH.

MP 10 CraButh u popMyaupoBaTh COOCTBEHHBIC 33aJ1a4l B 00Pa30BATEIBHON EATEILHOCTH H
KU3HEHHBIX CUTYalHsIX.

MP 11 BpIABIATP NPUYMHHO-CIEICTBEHHBIE CBS3UM U aKTyaJIU3UPOBaTh 3a7ady, BBIIBUIATh
TUIOTE3Y €€ PEUIeHMs, HaXOAUTh apryMEHTHI JUIsl JOKa3aTelbCTBAa CBOMX YTBEPXKICHUH, 3a1aBaTb
IapaMmeTpbl U KPUTEPUHU PELICHUS.

MP 12 AHanu3upoBaTh NOJYYEHHbIE B XOJI€ PEUICHUs 3aJayd Pe3yJbTaThbl, KPUTHUYECKHU
OLIEHUBATbh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX.

MP 13 JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnaners HaBbIKaMU MOJY4YeHHs WHGPOPMAIMU W3 HCTOYHHKOB pAa3HBIX THUIIOB,
CaMOCTOSITENTFHO OCYIIECTBIIATh TOUCK, aHAJIN3, CHCTEMAaTH3alHMI0 W HHTEPIPETANI0 HHPOPMALUU
Pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS.

MP 15 Co3nmaBaTh TEKCTHI B Pa3iWYHBIX (OpMarax C y4yeToM Ha3zHauyeHHUs WHPOpMAIHUU U
LIEJIEBOM ayTUTOPUH, BBIOMPAst ONTUMAIIbHYIO OpMY IIPEICTABICHUS U BU3YyaIU3al1u.

MP 16 OueHuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh MH(POPMAIH, €€ COOTBETCTBHE IIPABOBBIM
1 MOPAJIbHO-3TUYECKUM HOPMaM.

MP 17 HUcnonb3oBarh cpeacTBa MH(MOPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a7a4 ¢ COO0IEHUEM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M ITUYECKUX HOPM,
HOpPM MH(OpMaIIMOHHON 0€30aCHOCTH.

MP 18 Bnanerp HaBbIKaMHM pAcCIO3HaBaHUS M 3alUTHl WH(OpMaIuu, HWHPOPMAIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

I[P 01 CdopmupoBaHHOCTb  NPEACTABICHUNA: O  XHMHUYECKOW  COCTaBJISIOLIEH
€CTECTBEHHOHAyYHOW KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUM SBJICHUI NPUPOJbI, B (OPMUPOBAHUU
MBIIUIEHUS] U KYJIBTYpPbI JIMYHOCTH, €€ (PYHKIHOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOMN IJis pelIeHUs
MPAKTUYECKHX 33/1a4 U KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOJHON
cpene.

[P 02 Bnagenue cucreMOM XMMHMUYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolline
HOHSITUSL (XMMHYECKUIl 3JIEMEHT, aroM, O3JIEKTpPOHHas 000J0Yka aroMa, s-, p-, 0-dJIEeKTpOHHbIC
opOUTanM aToOMOB, MOH, MOJIEKYJIa, BaJEHTHOCTb, DJEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS,
XUMHYECKas CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJIIPHBIN 00beM, YIIepoaHbIN CKeleT, PyHKIHOHAIbHAS
rpymmna, paaukal, U30Mepus, H30MepPbI, TOMOJIOTHYECKHM psiJl, TOMOJIOTH, YTIJIEBOJAOPOIbI, KUCIOPOI- U
a30TcoJiepKalllie COEIMHEHHUs, OMOJIOrMYecKd aKTHUBHbIE BellecTBa (YIJI€BOJBI, KHUPBI, OENKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEAUHEHMS, KpHCTaJUIMYecKas
perieTka, THIIBI XUMHUYECKHUX peakuuit (OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-1
SHIOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa), pacTBOp, JJEKTPOJMUTHI, HEINEKTPOIMTHI,
NIEKTPOJINTUYECKAS TUCCOLMALINSA, OKHCIUTENb, BOCCTAHOBUTENDb, CKOPOCTh XMMHUYECKOM PEAKIUH,
XMMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPUs XUMUYECKOTO CTPOCHUSI OPraHNYECKUX BEILIECTB
AM. DbyrnepoBa, TeOpUS DIIEKTPOJUTUYECKONW JUCCOLMALMM, TNepuoanyeckuii 3akoH .M.
MenpeneeBa, 3aKOH COXpPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH,
(akToNOrMuecKue CBEJEHUS O CBOWCTBAX, COCTaBe, IMOJYYEHHH M O€30MaCHOM HCIOJb30BaHUU



BXHEHIINX HEOPraHMYECKUX W OPraHMYECKHX BELIECTB B OBITY U MPAKTUYECKOH AESITeTbHOCTU
YEJI0BEKa.

ITP 03 CdopMuUpOBaHHOCTHP YMEHHMH BBISBIATH XapaKTEPHbIE IPU3HAKKM M B3aHMMOCBS3b
M3YYEHHBIX MOHATUM, MPUMEHATh COOTBETCTBYIOIIME IMOHSATHUS MPU ONHCAHUU CTPOCHUSI M CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIECTB U MX MPEBPAICHU; BBISIBISTh B3aUMOCBSI3b XUMUUYECKUX
3HaHUM C MOHATHUSIMU U MPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYUHBIX PEIMETOB.

[TP 04 ChopMupOBaHHOCTH, YMEHUH HCIIOJIB30BaTh HAMMEHOBAHUS XUMUYCCKUX COCTUHEHHIA
MEXIYHAPOAHOIO COK3a TEOPETUYECKOM M IPUKIAJHOM XMMHMM U TPUBUAIbHBIE Ha3BaHUS
BOKHEHIINX BeLIECTB (PTUJICH, alleTWieH, TIulepuH, (eHon, QopMmalbaerun, yKCycHas KHCIIOTa,
[JIMLVH, YrapHbIM ra3, yriIeKHUCIbId a3, aMMHUaK, ranieHas U3BECTb, HEralleHas M3BECTb, MUThEBas
colla M JIPYruX), COCTaBIATH (POpPMyYJIbl HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB, ypaBHEHUS
XUMHUYECKUX pEeaKLUUl, OOBSICHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XUMUYECKHUE CBONCTBA
BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMMCAMH YPAaBHEHUM XUMUYECKUX PEAKIIUA.

I[P 05 CdopMHupOBaHHOCT, YMEHUH YCTaHABJIMBATH MPHHAIJICKHOCTh H3YYCHHBIX
HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB K ONPEIEICHHBIM KJIacCaM W TIpyllaM COEIUHEHUH,
XapaKTepu30BaTh HMX COCTAaB W BaKHEWIIME CBOMCTBA; OMNPENENATh BHJBI XUMHUYECKHX CBs3El
(xoBasleHTHAsl, NOHHAsI, METAJUIMYECKas, BOJOPOJHAs), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIUPOBATH XUMUYECKUE PEAKIIUU.

I1P 06 Bnagenne OCHOBHBIMU METOJaMU HAYYHOI'O IMO3HAHUS BELIECTB U XUMUYECKUX SIBJIICHUM
(HabnrofeHue, u3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE).

ITP 07 CdopMHpPOBaHHOCTh YMEHHH MPOBOIUTH PACUEThl 10 XUMHUYECKUM (QopMmylaMm H
YPaBHCHHUSIM XUMHUYECKHX PEaKIUi C HUCIOJIh30BAaHUEM (U3HUYSCKUX BEIMYUH, XaPAKTEPU3YIOUTUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) ra3oB, KOJUYECTBA
BEIIIECTBA; MCIOJIb30BATh CUCTEMHbIE XMMWUYECKHE 3HAHUS I MPUHSTHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHHUEM.

ITP 08 CdhopMHUPOBAaHHOCTh YMEHHH TIAHUPOBATH U BBIMIOIHATH XUMUYECKHI HKCIIEPUMEHT
(mpeBpailieHUsT OpPraHUYECKHX BEIIECTB MPH HArpeBaHUM, MOJIy4YeHHE OJTUIIEHA U HU3YYEHHE €ro
CBOMCTB, KaYECTBEHHBIC PEAKIIMU Ha aJbJACTUABI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypaius O0eIKoB
MIPY HarpeBaHUHU, I[BETHbIC PEAKIINH OEIKOB; IPOBOIUTH PEAKIIMH HOHHOTO 0OMEHa, ONIpeIeTsaTh Cpeay
BOJHBIX PACTBOPOB, KAUE€CTBEHHBIE pEaKIMM Ha Cyilb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHUSI; peElIaTh OKCIEpUMEHTAIbHBIE 3amadu mno TemMaM "Meramnel" u  "Hemeramnw") B
COOTBETCTBHUH C IIPaBWJIaMU TEXHUKHU O€30MAaCHOCTH MpU 0OpallleHUH C BEIIeCTBaMU U JJaOOpaTOpPHBIM
000py/I0BaHUEM; IIPEJICTABISTH PE3yIbTaThl XUMUYECKOTO 3KCIIEpUMEHTA B (hOpMe 3alKiCH ypaBHEHUN
COOTBETCTBYIOIIUX peaKlni U GOPMYTUPOBATEH BHIBOJIBI HA OCHOBE THX PE3YIbTAaTOB.

ITP 09 ChopmMHupOBaHHOCTH YMEHHSI aHATM3UPOBATh XUMUUYECKYIO HH(OPMAIIUIO, TTOTYIaeMYIO
13 pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOW MH(pOpMaIu, ceTb UHTEpHET U APYyTHE).

ITP 10 CdopmupoBaHHOCTH YMEHHH cOONIONATh NMpaBHJia 3KOJOTMYECKH 11EJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOMW JI€ATEIBHOCTH B IEJIAX COXPAHEHHs CBOETO 3/I0POBbS U OKpYKarolen
MPUPOJTHON CpeJbl, YYHUTHIBATH OMACHOCTH BO3JACHCTBUS HA JKUBBICE OPTraHU3MBI OMpPEIEIECHHBIX
BEILIECTB, TOHUMAasl CMBICJ MOKA3aTeNs MPEAEIIbHON JOIMMYCTUMON KOHLIEHTPALUH.

ITP 11 Jlns oOydaroniuxcsi ¢ OrpaHMYCHHBIMA BO3MOXXHOCTSIMHU 37I0POBbS: C(HOPMUPOBAHHOCTH
YMEHHS MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX IMO3HAHUS BEIIECTB M XUMHUYECKHX
SIBJIEHUM.

I[P 12 Jlns cnemblX u cHabOBUIANIMX OOyYaromuxcs: CHOPMHPOBAHHOCTh YMEHHUS
UCIIOJIb30BaTh pelbeHO TOUYEUHYIO cucTeMy oOo3HadueHmit JI. Bpaiins mis 3amucu XUMHUYECKHX

bopmy.



IIpakTnyeckas padora Ne 1.
Tema 3anamusn: CTpOCHUE aTOMOB XUMUYECKUX JIEMEHTOB U MPHPOJIa XUMUIECKUX CBSI3CH.
Lenp paboTel: pa3oOpaTh OCHOBHBIC MOHSTHS W 3aKOHBI XHUMHUUYECKUX CBSA3CH M XMMUYECCKUX
3JEMECHTOB
Bonpoch! 1151 00cyKIeHUs:
[IpencraBneHus 0 CTPOSHUH BEILIECTBA.
BanenTtHoCTb.
Xumuueckue GopMyIibl (MOJICKYIISIPHBIE H CTPYKTYPHBIE).
3aK0OH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsT M MOJEKyJspHas wmacca. PacueTsl 1o
XUMHAYECKHM (hopMyIiam.
3aKOH COXPAHEHUS MACChl BEIIECTBA MPU XUMHYECKHUX PEaKIIUSX.
Tembl 10k1a10B/pedepaToB:
«OCHOBHBIE 3aKOHBI XUMU.
«OKu3Hb, KaK OHMOJIOTUYECKHIA KPYTOBOPOT BEILIECTBY.
UpesBbryaiiHble CUTYalMH 3KOJIOTMYECKOr0 Xapakrepa.
XUMHUECKOE OPYKUE H €r0 Mopakaronue (haKkTopsl.
NuuBuayanbHbIe 3a1aHAS
OCHOBHBIE MTOJIOKEHUSI ATOMHO-MOJICKYJIIPHOTO YUCHUS
YeMy paBHBI OTHOCUTENBHBIE MOJIEKYISApHbIE Macchl cieayrommx Bemects:a) NaCl, 6) C6H1206,
B) Cu(NO3)2,r) A1203, n) SiCl4, e) Ba(OH)2?
OnuuuTe Ka4eCTBEHHBIM W KOJMYECTBEHHBIH cocrtaB cieayromux semects: a) NaOH, 6) H2S04,
B) HNO3, r) CaCl2, x) C6H1206, e) CaSO4, x) A1(NO3)3.
Yemy paBHBI MacCcOBbIC 10U (B %) 2JIEMEHTOB B CJICAYIOIINX BEIIECTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, xx) Cu(NO3)2?
3aKOH COXPAHEHUS MACChl BEIIECTB. XUMUUECKUE YPABHECHUS
CocTaBbTe YpaBHCHHUS PEAKIIUH, KOTOPHIC BHIPAKAIOTCS CICTYIOIIUMU CXCMaAMU:

a) Na+H20 — NaOH + H2, 6) Al+Cl12 — AICI3;

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

NaBr;

) Al+ 02 — A1203; ¢) Fe203 + Al — Fe + Al203;
K) N2 + H2—>NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Ckomnpko rpammoB Fe203 BeTynmuito B peakIuio ¢ aTlOMUHUACM:
Fe203+ 2Al = 2Fe + Al203, ecau ipu 3TOM 06pazoBaock 560 1 xene3a?
PaccuunTaiiTe Maccy yriekuciaoro ra3a, KOTOPBIM MOJIYYHTCS TIPU CTOPaHUU OT YISl M0 YpaBHEHHUIO:
C+02=CO2.
CKOJIBKO TPaMMOB BOZIbI HYKHO IS TOJTydeHus 4 1 kucnopoza no peakiuu: 2H20 = 2H2+02?
Ckonpko rpamMmoB FeSO4 obpasyetcs npu B3aumoaelictBuu pactBopa CuSO4 ¢ xene3om, eciaunpu
aTOM obOpasyercs 128 r meau no ypasHenuto: CuSO4+Fe=FeSO4+Cu?
CkonpKO TpaMMOB IIMHKA U cepHOM KUCcIOoThl H2SO4 HyXHO Aiist onyueHus 4T BOAOPOia MOPEaKIIHH:
Zn+H2504=2ZnS0O4+H2?
Ckombko rpammoB H3PO4 Bcrymaer B peaknuio ¢ 42 r ruapokcuaa xanmmss KOH mo ypaBHeHuIo:
H3PO4 + 3KOH = K3P0O4 + 3H20?
3axon Asocadpo. Monsapuuiii 06vem caza
Kakoii 06beM Tipu H. y. 3aHUMAIOT cliefytonue konnyecta razon:a) 3,0 mons, 1) 0,001 Mmons,
0) 0,1 mone, 1) 12 MouIb,
B) 5,0 MoJIb,
Kakoii 00bem npu H. y. 3aHUMAIOT:
a) 22 r yrinekucioro raza CO2, n) 6,4 r okcuma cepsot (IV) SO2,
0) 19 T dropa F2, e) 4 r okcuna azota (IV) NO2,
B) 7,1 r xnopa CI2, k) 5,6 r okcuaa yriuepona (II) CO?
r) 1,4 r a3oTa N2,
Kakoii 06beM kuciopoga HeoOxomaum s cropanus 18 r yrnepona no peakiuu C+02=C027?



CKOJIBKO JINTPOB BOJOPOJA BBIACIUTCS MPH B3auMoaeicTBuu 10,8 T alfOMUHMS C COJISIHON KUCIIOTOM:
2A1+ 6HCI1=2A1C13 + 3H2?

Kaxkoit 06beM BOJ10pO1a MOKHO MOTYYUTh TIpH AecTBUHU 0,2 MOJIb ITMHKA HA PACTBOP CEPHOM KMCIIOTHI
o peakiuu  Zn + H2S04 = ZnS0O4 + H2?

Haiinute  o0bem  yruekucnoro raza  CO2 u maccy rugpokcuna Hatpus NaOH, npu
B3aUMOJICHCTBUHU KOTOPBIX oOpa3zoBaiicss 21 r ruapokapbonara Hatpus NaHCO3 1o peaknum
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

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

Ieab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TMPEICTABICHUSMU O TMEPUOJUYECKOH CHUCTEMe
XxuMu4ecKux 3iemMeHToB .M. MenneieeBa B CBETE yUEHUS O CTPOCHUU aTOMOB M BEIECTBA;
YCTaHOBJICHWE 3aBUCUMOCTH CBOICTB XMMHYECKUX BEIIECTB OT CTPOCHMS aTOMOB OOPa3yIOUIMX HX
XUMHAYECKHUX 3JIEMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpemeHHbIE NIpeaCTaBleHUs O cTpoeHUU aToMoB. CocTaB aTOMHBIX sJeEp.
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. XapaKTepuCTUKA 3JIEMEHTA U €r0 COCAMHEHHUI Ha OCHOBE MOJIOKEHHUS B MEPUOINYECKOM
CHUCTEME U CTPOCHHUSI aTOMa.

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

3a0anua u 6onpocvl 014 GopMupoeanus u KOHMPOAA 61A0CHUA KOMNEmeHUUAMU,
MO3BOJISIIOIINE ONPENEIUTh 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 OMOJOTHYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBbruaiiHbie CUTYaIlMH, YCIOBHO, 0€3 3arpsa3HEHUs OKPYKAIOIICH CPEIIbI.

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 012 camocmoamenbHo20 U3YUEHUA:

1. CoBpeMeHHbIE IPEACTABICHUS 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 nPoeepKu 3HAHUIL:

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

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

YMeTh naBaTh XapaKTEPUCTHKY XHMUYECKUX DJIEMEHTOB TPEX MEPBBIX MEPHUOJOB U  HX
COCMHEHUN MO TOJIOKEHUIO B NEPUOJUYECKON CHCTEeMe; ONpeNeNsTh 3JIEMEHT MO €ro
3JIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU padomvl cmyOeHmoe — BBICTYIIJIEHUE HA CEMUHAape,
BBITIOJTHEHUE WHIMBUIYAIBHBIX 3aJaHHH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHUX pPeaKkI Uil

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.

OBOJIONHNS IMTOHATHS XUMUYECKOr'0 3JIEMEHTA.

OO6mas TMHAMHUKA PEeaKIi XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIOIUOHHON XMMHH.

PacueTsl ¢ yueToM 3aKOHOB COXpaHEHHUS MACChI BEIIECTB U ITOCTOSHCTBA COCTAaBa BEIICCTB.

Sk wdE



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

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHMU XUMUYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Ponp JIaBya3se 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

Oobpazosamenvhble mexnonozuu

CeMuHap-IHCIYT — WHTEPAKTHBHAas (opMa mnpoBeleHHs] 3aHIATHA, TPEIIOIATAFOIIAST
nyOinyHOe OOCYKICHHE CIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCNIE CACTaHHOTO KEM-TO U3
CTY/ZICHTOB COOOIIEHHUS (IOKJIaaa), YTO POXKIAET AaKTHBHYIO II03HABaTEIbHYIO JESITEIBHOCTD
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOECKIICHHS.
Omnwupaercst Ha JIOTUKY MOCIIEIOBATEIbHO MOICIHPYEMBIX MPOOJIEMHBIX CUTYAIMid IyTEeM MOCTaHOBKH
MpOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIACHTY aaercs,
paBo B JIIOOOW MOMEHT, €CJIM OH MOYeMY-JIMOO HE COTJAaceH C BBICTYHAIOIIMM WJIHM JyMaeT WHaue,
OCTaHOBUTH ero. IIpenojaBarenph aKTHBHO YYacCTBYET B JUCKYCCHH, TMOJBOIMT MTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, ITPOBOMT Pa300p 3aHATHSI.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

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

2. JlaliTe cpaBHUTENbHBIN aHATTN3 OCHOBHBIX HANPABIECHUN TEOPUHU XMMUYECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KaueCcTBO OCHOBHOrO opraHorena. Kakxoil wHoM
XUMHAYECKHI JIEMEHT MOT ObI 3aMEHHUTH YIIIEPO B POJIH BEIAYIIETO OpraHoreHa?

5. TlokaxkuTe CBSI3b TeoOpuu Xumuueckoi 3pomounu A.I1.Pynenko ¢ Teopue mpoucxoxACHUS KU3HU
A.UN.Omnapuna.

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

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHNUE WHIUBUIYAIbHBIX 33/IaHUH.

Dopmbl meKyuiez0 KOHmMpPONA 3HAHUN U OC60EHHBLIX KOMNEmeHYuiu — OIpOC CIylmaTelaed Io
COJICP’)KAaHHUI0O M3ydyaeMON TeMbl. DBbISABIEHHS CTENEHM W3Yy4YEHUs CTYJEHTaMHd OCHOBHOW H
JIOTIOJIHUTEIILHOU JINTEPATYPHI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Kinaccuguxkanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTaHMYECKHUX BellecTB.

Hean: M3yunTs HOMEHKIATYPY HEOPTaHWYECKUX BELIECTB: HAa3BAaHUE BEILLECTBA UCXOIS M3 MX
XUMHUYECKON (DOPMYIBI MM COCTaBICHHE XUMUYECKOW (OpMYIbI UCXO/ASl U3 Ha3BaHMs BEIIECTBA 10
mexayHapoanoit (MFOITAK) unu TpuBHaabHON HOMEHKIIATYpe.
Pemenne npaktuueckux 3aaHUil MO KiacCU(UKALKUK, HOMEHKJIATYpEe U XUMHUYECKUM (dopMyliaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIaccoB (YrapHbli ras, YIJIEKHCIbIM ra3, aMMHak, TaiieHas
U3BECTh, HEralieHass HW3BEeCTb, NMUThEBAas COAA M JPYrHMX): Ha3blBaThb U COCTaBIATH (POPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATH IPUHAUIEKHOCTD K KJIACCY.

HcTounuku xumudeckoi uHpopmanuu (cpeAacTs MaccoBoi MHpopmanuu, cetb VHTEpHET U
apyrue). [louck nHpoOpMaIum 1o Ha3BaHUsAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyam.

IIpakTuueckas padora Ne 5. Tema 3anamusa. OUNKO-XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB.
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CocraBiieHnEe YpaBHEHMH XMMHUYECKHUX PEaKLUN C y4aCTHEM IPOCTBIX M CIOXHBIX HEOPraHMUECKHUX
BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METAJIJIOB, HEMETALIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH H aM(OTEpHBIX THIPOKCUIOB; HEOPraHUYECKUX COJIEH,

XapaKTePU3YIOIINX UX CBOMCTBA.

Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUA Ha CBOMCTBA, COCTaB,
nojiyueHue M 0Oe30macHOe HCMOJIb30BaHUE BAXKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKa.

Llesab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSAMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:xkaeHu:

1. TlonsTus pacTBOp, paCTBOPUTEIH U PACTBOPEHHOE BEUIECTBO.

2. Pacuersl 110 onpeaeneHnto KOHIIEHTPAINH 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 peakuii COeIUHEHNUS, Pa3I0KeHUs, 3aMEeIIeHHs, 0OMeHa.

8. Peakimuu mOHHOTO OOMEHA B pacTBOPAX AJIEKTPOJIUTOB.

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 KOMNEMEHUUAMU,

MMO3BOJIAIOIIUE ONpPCACINTh OJOCTHUKCHHUEC CTYACHTOM OTACIBHBIX Y‘I€6HBIX 3a/1a4, YPOBCHb

C(bOpMI/IpOBaHHOCTI/I KOMIIOHEHTOB KOMIIETCHIIUH IIpU U3YyUCHUU yqe6H0171 TCMBI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILNS OIMUCAHUS IPUPOIBIY.

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3znp, Kak OMOJIOTMYECKHUI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEACTABICHUS 00 IBOIOLUU KU3HI.

5. «310poBbe U PAOOTOCITOCOOHOCTHY.

6. «[IpuHIUIIBI COBPEMEHHOM OMOITUKI.

7. O 3Ha4Y€HUU 3J0POBBS YEJIOBEKA U 30POBOr0 00pas3a >KU3HH.

Dopmbl meKyuiezo KOHmpOJA 3HAHUIL:

1. IIpoBepka BBIIOJHEHHOTO 3a/laHUs

2. Pa30op 10BOJOB B MOJIB3Yy TOW WJIM MHOM MO3ULHH.

3. OrueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KICHHIA.

Tembl 012 camocmoamenbHo20 U3YUEHUA:

1. DnekTponUTHIecKas TUCCOIMAITUS KaK 0OpaTUMBINA TIPOIIeCC.

2. CreneHb TUCCOLHMAIINY, CUIIBHBIE U CIIa0bIe 3JIEKTPOIUTHI.

Konmponwsnuie éonpocel u 3a0anus 011 camocmoamenbHoll NPOEePKU 3HAHUIL:

B pe3synbrare u3ydyeHus TEMbl CTYIAEHTBHl JOJKHBI:

3HaThb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PAaCTBOPEHHOE BEIIECTBO; TEOPHUIO
ANEKTPOJIUTUYECKON AMCCOIMALMM; YCIOBUS NPOTEKaHHMs PEaKIMd HMOHHOTO OOMEHa /10 KOHII,
oOpaTrMble ¥ HeOOpaTUMbIE XUMUYECKHE PeaKIiu

YMeTh XapakTepus3oBaTh CBOMCTBAa KJIacCOB HEOPraHMYECKUX COEIMHEHHUM B CBETE
npenacraBieHud o0 3JIEKTPOITUTUYECKOM JIUCCOIMAalNU; TPOU3BOJAUTH pacyeThl IO
OIIPEEIIEHNIO KOHIIEHTPALMU PACTBOPOB; BBIMOJIHATE XMMUYECKUE OIBITHI, IOATBEPKIAIOIINE
CBOMCTBA M3YyYEHHBIX COEIMHEHUMN, XapaKTEPU3YIOLIHE CBOMCTBA KJIACCOB HEOPraHWYECKHUX
COCJJMHEHUH; 3alHChIBaTh ypPaBHEHHUs peaklUUil HMOHHOIO OOMEHa; COCTaBIATH MOJHBIE U
COKpalleHHbIe HOHHBIE YPaBHEHHUS.

Dopmbl KOHMPONA CAMOCMOAMENBHOI PAOOMbBL CHYOEHN 08 — BHICTYIUICHUE HAa CEMHHape,

BBIITOJITHCHUEC MHAUBUAYAJIbHBIX Sa)IaHHﬁ.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukaiys, CTpOSHHE 1 HOMEHKIIATypa OPraHUYECKIX BEIECTB
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Homenkiatypa opraHnueckux COEAMHEHUH OTIENbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U
apoMaTHYeCKHUEe YIIIeBOJAOPObI, CIUPTHI, (EHOIBI, albAETHAbl, KETOHBI, KapOOHOBBIE KUCIOTHI U JIP.)
CocTraBiieHHE TONHBIX U COKPAIEHHBIX CTPYKTYPHBIX (OPMYN OPraHUYECKUX BEIIECTB OTICIBHBIX
KJIACCOB, HMCMOJb3ysl UX Ha3BaHHs IO CUCTEMATHYECKON W TPUBUAIBHOM HOMEHKJIAType (ITHJIEH,
alleTHIICH, TIUIEepUH, (eHOMN, (GOopMaNbIETHI, YKCYyCHAas KHCIOTa, TIUIWH). PacueTsl mpocreiiieid
(bopMyIIbl OpraHuYecKoi MOJIEKYJIbl, HCXO/SI U3 3JIEMEHTHOT 0 cocTaBa (B %)
Heab: TO3HAKOMHUTBCS C COBPEMEHHBIMH TMPEJICTABICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMUYECKUX COCIUHEHUI.
Bonpocsl 115 o0cy:xkaeHu:
1. Knaccudukamms ocHoBaHUH 1 KUCTOT. COCTaB.
2. XuMHYECKHE CBOMCTBA OCHOBAaHHUM U KHCJIOT.
3. XapaKTepucTHKa B CBETE TEOPUU IIEKTPOJIUTUUECKON TUCCOLUAIMU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN.
4. OcHOBHBIE CBOICTBA METAJUIOB U HEMETAJLIOB.
3a0anua u eonpocel 014 (Hopmuposanus u KOHMPOAA 61A0CHUA KOMHEMEeHUUAMU,
MO3BOJISIIOIINME ONPENENUTh JIOCTHXKEHUE CTYIACHTOM OTAENbHBIX Y4eOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIHI MPU H3y4YECHUHN YICOHOUN TEMBI:
Temwt 0oknaoos/peghepamos:
1.<«OKu3Hb, KaKk OMOJIOTHYECKU KPYTOBOPOT BELIECTBY.
2. «CoBpeMeHHBIE MTPEJICTaBICHHS 00 SBOIOINH KUZHU.
3. «310poBhE B PabOTOCITIOCOOHOCTEY.
4. «([IpuHIUIIBI COBPEMEHHON OHOATUKI.
5. UpesBbluaiiHble CUTYaLUH FKOJIOTMUYECKOTO XapaKTepa.
6. UpesBblUaifHbIE CUTYyAIlNH, YCIOBHO, O€3 3arps3HEHHS OKPYKAIOIIEH Cpebl.
7. UpesBblyaiiHble CUTYAINH C 3arpsI3HEHUEM OKPYKaOILEH CPEeIbl.
Dopmvl mexyuieco KOHmpOaa 3HaHU:
1. [TpoBepka BBHIMOIHEHHOTO 33/ 1aHUS
2. Pa30op 10BOAOB B IMOJIb3Y TOW WIJIM UHOM MO3ULIUU.
3. OneHka CTeneHn apryMeHTHPOBAHHOCTH CYXKICHUN.
Temut Ona camocmoamenvbHo20 u3yyeHus:
1. Kinaccuduxarust ocHoBanuii 1 kuciot. CocTas.
2. X¥MHY€ECKHE CBOMCTBA OCHOBAaHUM M KHCJIOT.
B pesynbTaTe u3ydeHust TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUI M KUCIIOT.
YMeThr XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIACCOB HEOPTaHMYECKUX COEIUHEHU;
COCTaBJISITh TEHETHUYECKHE psAabl, OOpa3oBaHHBIE MaHHBIMHU KJacCcaMHU HEOPTaHUUYECKHUX
COEIMHEHUMN.

IIpakTuyeckas padora Ne 7. CBolicTBa OpraHMYECKUX COCIUHEHUM

Ilesb: MO3HAKOMHUTHCS C COBPEMEHHBIMHM NPEACTABICHUSAMU 00 OCHOBHBIX MOJOXKEHUIX
TEOpUU CTPOEHMSI OpraHndeckux coequueHnii A.M.bytieposa.

CBoiicTBa OpraHMYECKUX COEIMHEHUI OTIENIbHBIX KIJIACCOB (TpUBMAJbHAs M MEXIAyHAapOIHAs
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOTY4YEeHHUS): MIpe/ieTbHbIe (AJIKaHbl U IIUKII0ATIKaHBI),
HenpeaebHbIe (ATKeHbI, AIKUHBI U aJIKaJMEeHbI) 1 apOMaTHUYECKUE YTIIEBOIOPO/Ibl, CHUPTHI U (DEHOJBI,
KapOOHOBBIE  KHUCIOTHI W 3(Upbl, anpaerugpl U KETOHbl, AaMUHBI M  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJlaHUsl HA COCTABJICHUE YPAaBHEHUN XUMHUYECKHMX pEaKlui C
y4acTHeM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa M CTPOEHUS.

Bonpocsl 115 o0cy:kaeHu:

1.Teopus xumuueckoro crpoenus A.M.bytieposa.

2. XUMHUYECKOE CTPOEHHE KaK TMOPSIOK COEJMHEHUS M B3aUMHOTO BIMSHHMS aTOMOB B
MoJekynax. CBOWCTBO aTOMOB yIiiepo/ia 00pa3oBbIBATh MPSMbIE, pa3BETBICHHbIE U 3aMKHYThIE
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omonorusi, yriaepoaHblii CKeJeT, CTPYKTYpHAs M TPOCTPAHCTBEHHAs! U30MEPHsI, H30MEPHI
Y TOMOJIOTH.
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4.yrnepoaHslii CKEJET, TOMOJIOTHS, CTPYKTYpHAas U MPOCTPAHCTBEHHAs! N30MEPHsI, U30MEPHI
Y TOMOJIOTH.

5. OYHKIMOHAIBHBIE IPYIIBI B OPraHMUECKUX COSUHEHUSAX.

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 OPraHUYECKUX COEIUHEHUN
CocraBieHue cxeM peakuuil (B TOM YHClIe [0 HPEJIOKEHHBIM LENOoYKaM IpPEeBpalleHH),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHHUN OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIY4YCHMs M Ha3BaHUE OPraHMYECKHUX COCIUHEHUM 10 TPUBUAIBHOM WIM MEXAYHapOIHOU
CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OT/AEIbHBIX KJI1aCCOB

Ieab: MO3HAKOMUTBCS ¢ COBPEMEHHBIMM IIPEICTaBICHUAMU O NPEICIBbHBIX U HENPEAEIbHBIX
YIJIEBOIOPOAAX.

Bonpocsl s o0cykaeHus:

1. IIpenenbHble 1 HETIPEIEIbHBIE YTIIEBOIOPOABIL.

2. XUMHMUYECKOE CTPOEHME KaK IOpSJIOK COCIMHEHHS M B3aUMHOIO BIMSHUS aTOMOB B
MoJiekysnax. CBOMCTBO aTOMOB YIjiepoAa 00pa3oBbIBaTh NPSMBIC, Pa3BETBICHHBIE U 3aMKHYTHIE LIEIIH,
OJIMHapHBIE U KPaTHBIE CBSI3H.

3. CrpyKTypHas ¥ MPOCTPAHCTBEHHAS H30MEPHUs YIIIEBOJOPOIOB.

4. Tomomnorus yrieBoiopo/ioB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJIEPOJHBIX CBSI3€H B  CBETE
NPEACTABICHUH O THOPHUIN3ALIMH HJIEKTPOHHBIX 00JIAKOB.

I[IpakTuyeckas pad6ora Ne 9. Tema 3anamusa:. CBOWCTBA OPraHUYECKUX COCTMHEHUI

CocraBineHue  CTPYKTYpHbIX  (OpMyd  HM30MEpPOB U  HOMEHKJIATypa  ajbJerHJIoB.
OcymiecTBienne TpeBpanieHUld. PemieHwe pacyeTHBIX 3afad 1O XUMHYECKHM (opMmynam H
YPaBHEHUSAM

Heab: NO3HAKOMHUTBCS C COBPEMEHHBIMH TIPEJCTABICHUSMU O KHUCIOPOJCOEpP KAIINX
COETMHEHMSIX.

Bonpocsl a5 o0cy:kaeHuA:

1. Knaccudukarys KHCIOpPOACOAEpKAILMX COeAMHEHHH, o0mmue (opMylbl COCTaBa, TOMOJIOTH,
XUMHYECKOE CTPOEHHUE.

2. M3omepust. CucremaTnyeckasi HOMEHKIIATypa.

3. X¥IMHUYECKHe CBOMCTBA METAHOJIA M STAHOJIA, CIIOKHBIX 3()HUPOB, )KUPOB, KAPOOHOBBIX KHCIIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMasa U LEJUTI0JI03BI.

4. [lomy4eHune KUCIOpOICOIEP KAIINX COSTMHEHNH.

5. [IpakTuueckoe 3HaYeHHE KUCIOPOICOAEPKAIIMX COSTUHEHUIL.

Dopmvl meKyuyeco KOHmMpONA 3HAHUIL:

1.ITpoBepka BBIOJHEHHOT'O 33/1aHUS

2.Pa300p TOBOZOB B MOJB3Y TOM MITM HHOW MTO3HIINH.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CYKJICHUH.

Temut 0151 camocmoamenbHo20 U3yueHus:

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

2. deHOMBI: OCOOCHHOCTU CTPOEHMS M CBOMCTB. [IprMeHeHne ciupToB U (PEHONIOB, a TaKKe UX
MIPOM3BO/IHBIX B MEIULIMHE.

3. IlpumeHenne BakHEHIIMX NpPEACTaBUTENICH OPraHMYECKUX COEAMHEHHWI: MeTaHola W
3TaHoja, CJOXKHBIX A3(QUPOB, XHUPOB, MbLI, KapOOHOBBIX KHCIIOT, MOHOCAaXapuJOB (TJIIOKO3bI),
JMcaxapuioB (caxaposbl), HOJIMCaxapua0B (Kpaxmaia U HeJUTI0I03b])

CTyneHThl JIOJKHBL YMETbh: BBIIOJHATH XHMHUYECKHE OIbITHl,  IMOJITBEPKIAIOIINE
XUMUYECKHE CBOWCTBA KHUCIOPOJACOAEPXKAIMX COCOUHEHUH; ONpPENENsTh [0 XapaKTEPHBIM
peakuusM; NMPUMEHSATh MpaBuiia 0€30MACHOCTH NMpU paboTe ¢ OpPraHMYECKHMH BELIECTBAMH;
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COCTaBJISITh CTPYKTYPHBIE ()OPMYITBI H30MEPOB; OCYIIECTBIIATH MPEBPAICHHUS; PEIIATh PACUCTHBIC

3aJla4yM 10 XUMUYECKUM (OopMyJIaM U YpaBHEHHSIM.

IIpakTnyeckas padora Ne 10.

Tema 3anamusn: CBONCTBA OPraHUYECKUX COCIUHEHMI

CocraBieHue CTpYKTYpHBIX (JOPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, >kupoB. OcyllecTBiIeHHE MpeBpaileHuil. Pemienue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEICTaBICHUSIMH 00 a30TCOIEpkAIMX COCAMHEHUSX:
aMHHaX, aMUHOKHUcCIIOTax, Oenkax. CocTaBlieHHE CTPYKTYpPHBIX (OpPMYT aMHUHOB, aMHHOKHUCIIOT,
O6enkoB. OcyIiecTBICHUE TTPEBPAIICHUH.

Bonpocsl 115 o0cy:kaeHu:

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

2. benku xak 6nonommmepsl. [lepBryHas, BropryHas U TPETUYHAS CTPYKTYpa OCITKOB.

3. CBOICTBa aMUHOKHCIIOT.

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

5. CBolicTBa UCKYCCTBEHHBIX U CUHTETHUYECKUX MOJIMMEPOB

3adanua u 6onpocvl 014 GOpMUPOGAHUA U KOHMPONA 61A0eHUA KOMHEmeHUUAMU,
MO3BOJISIIOIINE ONPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMH MTPU H3yYCHUHN YICOHON TEMBI:

Temwt 0oknaoos/pehepamos:

1.<«OKu3Hb, kak OMOJIOTHYECKUN KPYTOBOPOT BEILIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOW OHMOATUKIY.

4. XuMHUYECKOE OpPY>KHE U €ro Mmopaxaronue GpakTopsl.

5. buonoruueckoe opyKue U ero nmopaxaromue GaxkTopsbl.

6. O 3HaYeHUHU 3/I0POBbS YETIOBEKA U 3J0POBOr0 00pa3a sKU3HH.

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHUS

2.Pa300p 10BOAOB B MOJIB3Y TOM MM MHOW MO3HIINH.

3.011eHKa cTeNneHN apryMEHTUPOBAHHOCTHU CYXKICHHM.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. Crpoenue amuHoB. IlomydyeHue aHWIMHA W3 HUTPOOEH30NIa, 3HAYCHHWE B Pa3BUTHU
OpPraHUYeCKOro CUHTE3a.

2. CTpoeHne aMMHOKHCIIOT, UX (u3nueckue cBoiicTBa. CHHTE3 MENTHIOB, UX CTPOSHHUE.

3. buonornyeckoe 3HaueHNE AaMUHOKHUCIIOT.

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

B pesynbrare nuzydeHust TEMbI CTYJE€HTHI IOJDKHBL

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

Ymems noka3piBaTh HAIMYUE OCHOBHBIX CBOMCTB @MUHOB, 3aBUCUMOCTh MEXIY CTPOSHUEM U UX
CBOMCTBaMHM; CpaBHHMBATh CBOMCTBa alu(paTHUECKUX U aPOMATHUECKUX aMHUHOB; OOBICHATH
XUMHUYECKUE CBOMCTBA aMHHOKHCJIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSHHS (DYHKIIMOHAJIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAesTh HAIUNYNe OSITKOBBIX COSMHEHUN KaYeCTBEHHBIMU PEAKITUSMHU.

IIpakTnueckas padora Ne 11.

Tema 3anamusn: Vineatudukauss OpraHnYecKuX BEIIECTB, UX 3HAYCHHE U IPUMEHEHHE B OBITOBON U
MIPOM3BOJICTBEHHOM JESATEIHPHOCTH YEIOBEKa
CocraByieHre CTPYKTYPHBIX pOPMYJI M30MEPOB M HOMEHKJIATYpPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre peBpalieHuit. PemieHre pacueTHBIX 3a/1a4 0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Hean: Onpenenuts BIUSHUE XMUMHYECKOTO 3arps3HEHUs] OKpPYKAroUIeH cpeipl Ha OpraHu3Mm
YeJIOBeKa W JIPyTrve JKUBBIE OPTaHU3MBI; PACCMOTPETh OWOJOTUYECKYIO CYIIHOCTH YEJIOBEKa, HO
BMECT€ C TE€M I[0Ka3aTh, YTO MPHUXOAUTCS OOpamatbcs K COIHMATbHBIM (DaKTOpaM, TaKHM, Kak
TPYAOBas AESITENbHOCTh, OOIIEHNE M KOMMYHUKAIIMS, LEJIeHANpPaBIeHHOCTh U pab0TOCIOCOOHOCTb,
TBOPYECTBO U JAPYTHE.

14



Bonpocwl ona oocyscoenusn:

YenoBek Kak IpeIMeT €CTECTBO3ZHAHUS.

buonoruyeckasi CyliHOCTh YelOBEKa.

EnuHCTBO GMOJOTHYECKOT0 M COIMATIBHOTO B YETIOBEKE.

[IpogomxaeTcs iu GMOIOrUYECcKas HBOIIOIMS YeaoBedecTBa?

OTinune WHIWBUA OT JIMYHOCTH.

[IpaBuiia sK0IOrMYECKH TPaMOTHOTO TTOBEJICHHUS B OKPYXKaloIIei cpeie.

OcHOBHBIC YPOBHU XUMHUYECKHUX CTPYKTYP.

DBOJIOIUS MOHITHS OPraHOTEHHOTO JIEMEHTA.

OneHka BIMSHUS XUMUYECKOTO 3arps3HEHHS OKPYXKAloIIeH cpeibl Ha OpPraHu3M 4YelOBEeKa U
JpyTye KUBbIE OPraHU3MBI.

3aoanua u eonpocvl 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeEHUYUAMU,
MO3BOJISIIOIINME OMPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpPMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI MPU H3y4EeHUN YICOHOUN TEMBI:

©CoNo~WNE

Temwt 0oxnaooe/pepepamos
1. Posp anxuMuu B CTAaHOBJICHMH XHUMHUYECKOM HayKH.
2. Poup JlaBya3be B CTAHOBJICHUU COBPEMEHHON XUMUH.
3. J.M.MenpeneeB 1 CTaHOBJIEHUE CUCTEMHOI'O MOX0/1a B XUMUUECKOH HayKe.
4. BuOoJIOTMYECKOE U COLIMATILHOE B MIPUPOJIE YEIIOBEKA.
5. CraHoBlIeHHE TPYIOBOW TEOPUU aHTPOIIOTEHE3a.

OopazosamenvHbvle mexHonozuu

Jluckyccusi ¢ pas3jieJieHHeM IPynnbl Ha ONNOHHUPYIOLIHE KOJIEKTUBbI - MHTEPAKTHBHAA
¢opma npoBeneHusi 3aHATHA, NpeINoNarammas OOCYKICHHE CIOXHBIX  BOIMPOCOB, MpoOieM
M3Yy4aeMOH TeMbI ITyTeM JIeJIeHUs y4eOHOM Ipynibl HAa KOJUIEKTUBBI €IMHOMBIIUIEHHUKOB. BaskHo nipu
3TOM pa3MeCTUTh O00y4aeMbIX TaK, YTOOBI MpU OOCYXKJIEHHWU IOCTABICHHBIX BOMPOCOB MM ObLIa
MpEACTaBICHAa BO3MOXKHOCTh BHUIETh TIepes; COo0O0M MPOTHUBOIOJIOXKHBIA  KOJJIEKTUB. Ponb
mpernojaBaTesis B 3TOT MOMEHT 3aKJIIOYaeTcs B OMNPEJCIICHUH pPa3IUuyuil B OLIEHKAX, JaHHBIX
MPE/ICTaBUTENSIMU  KOJIJIEKTUBOB, TO €CTh B BBISIBJIEHUU IpEeAMETa JUCKYCCUU. BaxHBIM IyTem
MOJIICP)KaHUS TUCKYCCHM Ha BBICOKOM HAyYHOM YPOBHE MOXKET OBITh NMPE0CTABICHNE BO3MOKHOCTH
CTYJEHTaM MPOTHBOIOJIOKHBIX KOJJIEKTUBOB 3a/laBaTh JpYr JApPYyry Bompochl. Jljis TOTO 4YTOOBI
OUCKyCCHA INIa B HYXHOM pYycCle, OH JOJDKEH IIOCTAHOBKOM JIONOJHUTENIBHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEHM TOYKHU 3pEHUs, MPUCOEANHEHUEM K TOMY WJIM MHOMY MHEHHMIO KOJUJIEKTHBOB,
MOCTOSIHHO HANpaBJIsATh HAYYHBIM CHOp CTYJEHTOB B HalpaBIE€HUHU, 00ECIEUMBAIOIIUM JOCTHKEHHE
uenen 3aHaTus. Paz0op J0KeH UMETh OIIEHKY paOdoThl KOJIJIEKTUBOB U ONPE/eNIEHUE JTYUILEro, MyTeM
BBICTABJICHUsI eMy OoJiee BBICOKOH oTMeTku. B Hauane nenecoobpa3zHo MpeIOCTaBUTh BO3MOKHOCTh
BBICKA3aTbCs "IKCIEPTHOWU" rpymnme, KOTopas, BBICIYIIAB BBICTYIUICHUS CIyLIaTesleld, OLEHUBAET UX
IIPaBOMEPHOCTh, ITyOUHY U JI0KJIaIbIBa€T CBOM BBIBOJ O JIy4llleM KOJIJIEKTHBE, a BCIIE 3a Hell caenaTh
paz0op mpernogaBaTeio.

3aoanusn 0na camocmoamenbHoll padoomul CHyO0eHmMos

1. CocraBbTe cCpaBHUTENIBHYIO Ta0muily «CBOMCTBA BBICIINX )KUBOTHBIX M CBOMCTBA YEJIOBEKAY.

2. CocraBbTe CpaBHUTEIBHYIO Ta0IHIy «BbHOTOTHYECKHE U COITUATBHBIE TIPEIITOCHUTKH CTAaHOBIICHUS
YEJIOBEKay.

3. TlokaxxuTe pa3uuus MKy «UEJIOBEKOM YMEIBIMY, «ICIIOBEKOM MPSMOXOISAIIIM» U «ISIIOBEKOM
Pa3yMHBIM».

4. Tloxkaxute Bame oTHOIMIEHME K OCHOBHBIM HJESIM  COIIMOOMOJIOTHM O TeHETHYECKOM
00yCIIOBJICHHOCTH COITMAILHOTO TIOBEICHUS YeJIOBEKa.

5. KaxkoBa posb TpyZa B CTAaHOBJIEHHUH YesloBeKa?

6. PackpoiiTe posb wieHOpa3IeIbHON Peuu B MOSBICHUU YE€TIOBEKa M OOIIECTRa.

7. B deMm oTnamyne OMOJIOTHMYECKOW PBOJIIOIUHN OT KYJIbTYPHO-UCTOPUUYECKON DBOJIOINHMH YETIOBEKA U
yesoBeuecTna?
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Dopmbl KOHMPONA CAMOCMOAMENbHOU padomvl CHMYOeHmMO8 - BBICTYIUICHUE Ha CEMHHApeE,
BBINTOJIHEHUE WHAWBHyaTbHBIX 3aaHUH.

Dopmbl meKyuwyeco KOHmMpPOJA 3HAHUIL U OCB0CHHLIX KOMNEmMEHYUil — OIpOC CIymaTeaeud Mo
COAECP)KAHUIO M3Yy4yaeMOW TeMbl. BBISBICHHS CTENEHW H3Y4YEHUs] CTYJCHTaMHU OCHOBHOW U
JIOTIOJTHUTEIIbHOU JINTEPATYPHI.

Oobpa3zoeamenvHble mexXHON02UU

CemuHap-aucnyT — HHTEPAKTHBHAsA ¢opMa mNpoOBedeHUS 3aHATHA, IPEINOoJararas
my0nrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJIE CICIAaHHOTO KEM-TO U3
CTYJICHTOB COOOIIEeHHs (JOKJIama), 4YTO pOXKAACT AaKTHUBHYI I103HABATCIBHYIO JCSATEIHHOCTD
o0ydJaeMbIX, a ¢ HCH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOCKIICHHS.
OnupaeTcst Ha JIOTUKY TTOCIIEI0BATEILHO MOJEITMPYEMBIX MPOOJIEMHBIX CUTYaIlUi MyTeM IMOCTaHOBKHU
MpOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJEMHBIX 3adad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJIHBINT OOMEH MHEHHUSMHU. BhICTymarommM 3amaroTcs Bompockl. Kakaomy cTyneHTy nmaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-TMOO0 HE COTIACeH C BHICTYMAIONIMM WM AyMaeT WHAYe,
OCTaHOBHUTH ero. IIpemomaBarens akTHBHO y4YacCTBYET B IUCKYCCHH, TMOJIBOIAUT WUTOTH OOCYXICHHS
y4eOHBIX BOTIPOCOB, TPOBOAMT Pa30op 3aHATHSI.

3aoanun ona camocmoamenbHoil padomul CHyoOeHmos

1. JlaiiTe cpaBHUTENbHBIN aHATTN3 OCHOBHBIX HANPABIECHUHN TEOPUHU XMMHUECKUX MPOIIECCOB.

2. TlokaxxuTe OCHOBHBIC 33/1a49H SBOIOIMOHHON XUMUH.

3. OObsicHUTe, TOYEMY YTIEPOJ BBICTYMAET B KaUeCTBO OCHOBHOTO opraHoreHa. Kakoil nHOMH
XUMUYECKUAN 3JIEMEHT MOT OBl 3aMEHUTH YIJIEPO B POJIH BEAYIIEr0 OpraHoreHa?

4. Tlokaxwure cBs3b Teopuu xumuueckoil sBomonuu A.I1.PyneHko ¢ Teopueit mpoucxoxaeHUs
xu3au A.M.Onapuna.

5. Packpoiite ponb «l'es-rumore3b» B Pa3sBUTHH MPEICTaBICHUM O Pa3BUTUU TeOC(EPHBIX
000JI0YeK.

6. JlaiiTe CcpaBHUTENbHBIM aHAIM3 KOHIEMIMMA, OOBSCHSIOIUX CTAHOBJIICHHWE HBIHEUTHETO
00JIMKa 3eMHOI TOBEPXHOCTH.

IpakTunyeckas padora Ne 12. CKOpOCTh XUMHUECKUX PEAKIINH.

XHUMHYECKOE PAaBHOBECHE

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHalU3 (AKTOPOB, BIUSIOIIMX Ha W3MEHEHHE

CKOpPOCTH XMMHUECKOW peaklny, B T.4. C MO3UIMHA HKOJOTHUECKH 11eJIeCO00Pa3HOT0 MOBEICHUS B OBITY

U TPYZIOBOU JIEATENBHOCTH B LIEJISIX COXPAaHEHUS! CBOETO 3/10POBbs U OKPYKAIOIIeH MPUPOIHOI cpeabl.
Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3aJaHWi Ha npuMeHeHue npuHuuna Jle-llatense s

HAXOXJICHHUS HaNpaBJIEHUS CMEILIEHUS PAaBHOBECHS XMMHUYECKOW pEaKkIuu W aHaiu3 (HaKTopoB,

BIIUSIOLIUX HA CMEIEHUE XUMHUYECKOTO PAaBHOBECHS.

IIpakTnuyeckas padora Ne 13.

Tema 3anamun: Xumusi B ObITY U IPOU3BOJICTBEHHON JEATEIHLHOCTH YEJIOBEKA
[Tonck u aHanM3 KEHCOB O MPUMEHEHWU XMMHUYECKHUX BEIIECTB M TEXHOJOTUH C ydyeToM OymyIien
MpopeCCHOHAIBPHOW  JIEATETLHOCTH IO  TeMaM: BOKHEUIIINE CTPOWTENIbHBICE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl i 3JIEKTPOHHKH,
HaHOMaTepHaJbl, TEKCTHUJIHHBIE BOJIOKHA, WCTOYHHKH DJHEPTUH, OPTraHUYECKHEe W MHHEPAIbHbBIE
yIoOpeHus, TIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3ammra: [lpencraBienne pe3yabTaTOB peIIeHUs KehHcoB B ¢GopMe MHHHU-AOKIANa ¢
Mpe3eHTalnen

Hean: U3yunTs XUMUYECKUE SBJICHUS B PUPOJIC, B OBITY M Ha IPOU3BOJICTBE.

Bonpocel ona odcysycoenusn:

1. XumMuueckue aBieHU, MPOUCXOASAIINE B PUPOJIE.

2. XuMUYecKHe SIBICHUS B OBITY U Ha MPOU3BOJICTBE.

3. OCHOBHBIC YPOBHH XUMHUYECKUX CTPYKTYP.

4. O0mmas TMHAMUKA PeaKlUi XUMUYECKUX DJIEMEHTOB.

5. KoHnenmuu dBOIIOIMOHHON XUMHUU.
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3a0anua u 6onpocvl 014 GopMupoeanus u KOHMPOAA 61A0CHUA KOMNEmeHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMH MPU H3y4YEeHUN YIeOHOM TeMBbI:
Temwt 0oknaoos/peghepamos
Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.
ConneyHas cucteMa U €e CTPYKTypa.
Ponp JIaBya3se B CTAHOBIEHUU COBPEMEHHOM XUMHUH.
J.N.MeHnneneeB U CTAaHOBJIICHUE CUCTEMHOTO MOJX0/1a B XMMUYECKOI HayKe.
Ponb oTeuecTBeHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMIe.

s E

OopazosamenbHnble mexHono2uu

CeMHHApP-THCNYT — WHTEPAKTHBHAas (opMa NPOBeAeHHN 3aHATHSA, IIPEIIOJIararomas
my0arMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJE CICIAHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaJa), YTO POXJAeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOECKIICHHS.
Onupaercst Ha JIOTHKY ITOCIIC0BATEILHO MOJICITMPYEMBIX MPOOIEMHBIX CUTYAIHi IyTeM MOCTaHOBKH
MpOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIACHTY aaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-JTM00 HE COIIACeH C BHICTYNAIONIMM WM AyMaeT WHadye,
OCTaHOBUTH ero. IIpenojaBarenph aKTHBHO YYacCTBYET B JUCKYCCHH, TMOJBOIMT MTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, TPOBOJMT Pa300p 3aHATHSI.

3aoanun ona camocmoamenbHoi padomul CHyO0eHmMos

1. JlaiiTe cpaBHUTEIIbHBINA aHAJIN3 OCHOBHBIX HAIlPaBJICHUN TCOPUU XMMUYECKUX TPOIIECCOB.

2. TlokaxxuTe OCHOBHBIC 3a/1a4X DBOJIFOIIMOHHOM XUMHH.

3. OObsicHUTe, TOYEMY YTIEPOJ BBICTYMAET B KaueCTBO OCHOBHOTO opraHoreHa. Kakoil mHOMH
XUMHUYECKUAN 3JIEMEHT MOT OBl 3aMEHUTH YIJIEPO B POJIH BEAYIIET0 OpraHoreHa?

4. Tlokaxwure cBs3b TeopuHu xumuueckoil sBomonuu A.I1.PyaeHko ¢ Teopueit mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite posib «l'es-TUIOTE3b» B Pa3BUTHU TMPEICTABICHUN O Pa3BUTHU TeoChEpHBIX
000JI0YEK.

Dopmbl KOHMPONIA CAMOCHOAMENLHOU PAdOmMbl CMyOeHmoé — BBICTYIUICHHE Ha CEMHHape,
BBITIOJIHCHUE WHIUBHUIYATbHBIX 3aIaHUM.

Dopmbl meKyuie2o KOHmMpOJA 3HAHUN U 0C60EHHBIX KOMREMEeHWull — ONpoC CIYyLIATENEN 10
COACP)KAHUIO HM3Yy4aeMOW TeMbl. BBISBIECHHS CTENEHH W3Y4YEHUs CTYIJEHTAMU OCHOBHOW U
JOTIOJTHUTEIbHOM JTUTEPATYPHI.
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OCHOBHBIE HCTOYHHKH

1. dpo3nos, A. A. Xumus [ DeKTpoHHBIH pecypc] : yaedbroe mocodue mist CITO / A. A. lpo3nos, M.
B. JIpoznoBa. — DnekTpoH. TekcToBble naHHble. — Capatos : Hayunas kuaura, 2020. — 317 ¢. — 978-5-
9758-1900-0. — Pexxum noctyma: http:// www.iprbookshop.ru/87083.html

2. Baiitaep B.B. Xumus [DnexTpoHHbIH pecypc] : yuebnoe nocobue / B.B. Baiithep, E.A.
HuxoHeHko. — DJIeKTpOH. TEKCTOBBIC JaHHbIE. — ExaTtepuHOypr: Ypanbckuil GpeaepaabHbIit
yauBepcurer, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocryna:
http://www.iprbookshop.ru/66217.html DbCnoura;

JonoJHuTeIbHbIe HCTOYHUKM:

1. Xumust [ DneKTpoHHBIN pecypc]: yueOHoe mocodue /. — DIEKTPOH. TEKCTOBBIC IaHHBIS. —
Boponex: Boponexckuii rocy1apcTBEHHbBIN apXUTEKTypHO-cTpouTenbHbll yHUBepeuTeT, ObC ACB,
2019. — 92 c. — 978-5-890040-579-1. — Pexxum noctyma: http://www.iprbookshop.ru/59133.html 3bC

2.Xumus [DneKTpoHHbIH pecypc] : yuednoe nmocodbue / A.M. Jlanunenko [u ap.]. — DAEKTPOH.

TeKCTOBbIe JaHHble. — HoBocubupck: HoBocuOupckuit rocyaapcTBeHHBIM
apXUTEKTypHOCTpOUTEIbHBIN yHUBEepcUTET (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2. — Pexkum
nocryna: http://www.iprbookshop.ru/68898.html 5bC

3. Mapmankua M.®D. Xumus [DnekTpoHHBIH pecypce] : yuebHoe nocodue / M.®. Mapmankus, 1.C.
['puropsn, /I.H. KoBaneB. — DnekTpoH. TekcToBble naHHble. — CtaBponoinb: CeBepo-KaBkazckuii
dbenepanbblil yHUBepcuTeT, 2020. — 228 ¢. — 2227-8397. — Pexxum poctyna:

http://www.iprbookshop.ru/63225.html

HHaTepHET HCTOYHUKH:

www.elementy.ru — caiiT «1eMeHTBI OOJIBIION HAYKH. DHIIMKIONEIUSI

http://ru.wikipedia.org/wiki - UatepreT-sHnmMKI0NC 1S testpilot.

http://www.nkj.ru — caiit sxypHana «Hayka u >KU3HbY.

http://www.znanie-sila.su — caiiT xypHaiia «3HaHHE — CHJIay.

http://technicamolodezhi.ru — caiit xypHana «TexHHKa — MOTOICKN.

http://www.popmech.ru — caiiT xyphraina «[lonynspHas MEXaHUKay.

http://ihst.ru — caiit MucTuTyTa nctopun xumuu u Texauku um. C.1. BaBuiosa PAH

(MUET PAH)

http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caiit sxypHaia «Bonpockl HCTOpUH

XUMHH U TEXHUKN.

http://naturalscience.ru - caiir «Xumusi. CrpaBOYHHK €CTECTBEHHBIX HaYK».
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