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Mertoauyeckue ykazaHUsl Il MPAKTHYECKUX 3aHATHA 10 JUCHUIUIMHE «XHUMHSI
cocTaBlieHbl B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC CIIO, npegHa3HadyeHbl IS
CTyJIEHTOB, oOy4Jatomuxcs no crnennanbHocTH: 09.02.07 MubopManrioHHbBIE CUCTEMBI U
IporpaMMHPOBaHHUE



1. THosicHMTe/JbHASA 3aNUCKA

[IporpamMma yueOHOW AUCHMILTUHBI «XUMHS» TMpeAHA3HAu€HA JJI U3YYECHUS B YUPEXKICHUAX
HAYaJlbHOTO W CPEIHEro MpOPECCHOHATBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEILHYIO
porpamMMmy CpeaHero (IMoJIHOro) o0imero oopa3oBaHus, MPU MOJATOTOBKE KBATU(HUIIUPOBAHHBIX pad0OUNX
U CHELMAIMCTOB CPEIHETO 3BEHA.

[TporpaMma opueHTHpOBaHA HA JOCTUKEHHE CISAYIONINX LeJIel U 3a1a4:

[{enb: ®OpMUPOBAHUE Y CTYJICHTOB MPEICTABIEHUS O XUMHUYECKON COCTABISIOIIEN €CTECTBEHHO-
HAyYyHOM KapTUHBI MHpa KaK OCHOBBI TMPUHATUS PELIEHUH B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBE/ICHUS B IPUPOJHOM Cpeie.

3agaun:

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTECH MPOTEKAHWSI XUMHUYECKHX MPOIECCOB U SBICHHUH B
OKpy)Xarollel cpeze, LEIOCTHOW HAyYHOW KapTUHBI MHpa, B3aMMOCBS3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPTraHMUECKUX M OPraHMYECKUX BEIIECTB, YPaBHEHHS
XUMHYCCKHX PEAKIUH, OOBACHATH WX CMBICI, HMHTCPIPETUPOBATH PE3YNIbTAThl  XHUMHUYECKUX
9KCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MTPOBEICHUS MTPOCTEHIINX XUMHUSCKUAX IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN C
coOJI0ICHUEM TTPaBIII OE30MaCHOT0 OOPAIEHUS C BEIECTBAMU U TAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIOJIB30BATh HH(DOPMAIIMIO XUMUYECKOTO XapaKTepa 13 Pa3jIMIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS MTPOTHO3UPOBATH MOCIEACTBUS CBOCH JCSITENBHOCTH M XHUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIECCOB,;

6) cdopmupoBaTh MOHHMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMHUYECKOW HAyKHM W TEXHOJIOTMH Jis
Pa3BUTHS COIMATBHOMN U IPOU3BOJICTBEHHOM cep.

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

OK 01. Beibupate cmocoObl pemieHus 3anad MpodecCHOHANBHON AESITeNTbHOCTH MPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. Ucnonb3oBaTh COBpEMEHHBIE CPEICTBA MOWCKA, aHANW3a M HMHTEpHpeTanuu uHpopmamuu, u
WH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJHEHUS 3a71a4 MPOo(eCCUOHATBHOM IeITEIHbHOCTH.

OK 04. 3¢ddexTnBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 07. ConelicTBOBaTh COXpPaHEHHUIO OKPYKAIOILIEH Cpe/bl, pecypcocOepeKeHUI0, IPUMEHSTh 3HaHUS 00
W3MEHEHUU KIUMaTa, MPUHIMIBI OepeXIMBOTO MPOU3BOACTBA, dS((PEKTUBHO IEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHIX.

B pamkax mporpaMMbl yuyeOHOW IUCHUIUIMHBI OCBAMBAIOTCS JIMYHOCTHBIE, METAlpEeAMETHbIE U
IIpeIMETHBIE PE3yIbTaThl ¢ COOTBETCTBHEM ¢ TpeOoBaHusIMU OI'OC cpennero oOiero oopa3oBaHusl.

[TnanupyemMble pe3ynbTaThl OCBOCHHUS AUCHUIUIMHBI TUYHOCTHBIE (JIP), MeTanpeamernsie (MP),
npenMeTHbIe 11 6a3oBoro ypoBHs uzydenus (I1P):

JIP 01 Poccuiickyio Ipa)KJaHCKYI0 HUJEHTUYHOCTb, MaTPUOTHU3M, YBAKEHHE K CBOEMY HApOAy, YyBCTBa
OTBETCTBEHHOCTH meped PoauHON, ropmaocth 3a CBOMl Kpail, cBOW PoauHy, Mponuioe W HaCTOSIIEe
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHne rocy1apCTBEHHBIX CHMBOJIOB (Tep0, diar, THMH)

JIP 02 I'paxnaHCKyO0 MO3ULHMI0O KaK aKTHBHOTO M OTBETCTBEHHOTO YJ€Ha POCCHMCKOro O0IlecTBa,
OCO3HAIOIIEr0 CBOM KOHCTHUTYIIMOHHBIE TpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBOMOPSIOK,
o0ajarolero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NPUHHUMAIOLIEr0 TpPaJUIUOHHbIE
HAI[MOHATILHBIC U OOIIeUeIOBEYECKHE TYMAaHUCTHUECKHE U IEMOKPATHUECKHUE [IEHHOCTH.

JIP 03 T'oToBHOCTB K ciayxkeHnto OTedecTBy, €ro 3almre.

JIP 04 CdopMupoBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHAJNOTe KYJIbTYp, a TaKKe Pa3IMUHBIX (opM
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE.

JIP 05 CdopMupOBaHHOCTH OCHOB  CaMOpa3BUTHS M  CAaMOBOCIUTAHUS B  COOTBETCTBUH C
00IIIeUeTI0BEYECKUMHU IICHHOCTSIMU M HJeallaMi TPakIaHCKOTO O0IIeCTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATEIBHOCTH

JIP 06 TonepanTHOE CO3HaHWE M TIOBEACHHE B TMOJHMKYJIbTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH NHAJOT C APYTUMH JIOABMH, TOCTUTaTh B HEM B3aWMOIIOHHMMAHUS, HAXOIUTH OOIIME e U



COTPYAHMUYATh [UIS MX JOCTIDKEHHs, CIIOCOOHOCTb TPOTUBOCTOSITH HJEOJOTHMH SKCTPEMHU3MA,
HallMOHAIU3Ma, KCEHO(pOOMM, JUCKPUMHUHALMM TIO0  COLMANBHBIM, pEJIMTHO3HBIM,  PAacOBBIM,
HAIlMOHAJIbHBIM IIPU3HAKAM M IPYTMM HETaTUBHBIM COL[MAJIBHBIM SIBJICHUSAM

JIP 07 HaBblkM COTpYZHMYECTBA CO CBEPCTHHUKAMH, JE€TBMU MIIAJIIETO BO3pacTa, B3pOCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIeI0BATENbCKOM, MMPOSKTHOM U APYruX BUIAX
JESTEIIBHOCTH

JIP 08 HpaBcTBeHHOE CO3HAHHE U MTOBEJICHNE HA OCHOBE YCBOSHHS OOIICUEIIOBEYSCKUX IIEHHOCTEH

JIP 09 T'oTOBHOCTH M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA MPOTSKEHUH
BCEH JKM3HU; CO3HATENbHOE OTHOUICHWE K HENPEpPhIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCIICUTHOMN
po¢ecCHOHATBLHON 1 00LIECTBEHHOMN A€ATEIbHOCTH

JIP 10 Dcrernueckoe OTHOIIEHHE K MHUPY, BKJIIOYas ACTETHKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIIECHUI

JIP 11 TlpunsaTHe W peanu3anuio EHHOCTEH 3I0pOBOTO U OE30MacHOTro 00pa3a KU3HU, TOTPEOHOCTH B
(GU3MYEeCKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AEATENbHOCTBIO,
HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB

JIP 12 BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3MUECKOMY U IICHXOJIOTHYECKOMY
3/10pOBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JIIOJIEl, yMEHHE OKa3bIBaTh NEPBYIO MOMOILb

JIP 13 Oco3Hansblil BbIOOp Oynymedl mnpodeccun M BO3MOXKHOCTEH pealu3alud  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K IMPO(ECCHOHAIBHOM EATEIbHOCTH KaK BO3MOXKHOCTU Y4acTHs B
pELIEeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOLIEHAMOHAIBHBIX TPO0OIeM

JIP  14CpopMHpPOBAHHOCTh  SKOJOTMYECKOTO  MBIIUICHUS, TOHHUMAHUS  BIUSHUS ~ COLHMAIBHO-
HSKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpenibl; MPUOOpETeHHE OIbITa
9KOJIOrO-HaNpaBICHHON AESITEIbHOCTH

JIP 15 OtBeTcTBEHHOE OTHOLIEHHE K CO3JAHMIO CEMbU Ha OCHOBE OCO3HAHHOI'O IIPHHSTHS LIEHHOCTEH
CEMEHHOM )KU3HU

MP 01 CamocroarensHO (GOpPMYIHPOBaTh M aKTYalIM3MpOBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

MP 02 VYcraHaBiauBaTh CYIIECTBEHHBIM NPU3HAK WM OCHOBAHUS JUIl CPaBHEHHUs, KiIacCU(UKALUU U
0000IIICHHS;

MP 03 Onpenenars neiau IesTeNbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

MP 04 BpIsSBiSITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBJICHUSX;

MP 05 BHOCUTB KOPPEKTHUBEI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LM, OLICHUBATh
PHUCKHU NOCIIEACTBUN JESITEIbHOCTH;

MP 06 Bnagers HaBbIKaMu Yy4eOHO-MCCIIEAOBATENBLCKOM M MPOEKTHOM JeATeNbHOCTH, HaBBIKAMU
paspernieHus mpooem;

MP 07 CrnocoGHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY MOMCKY METOJIOB PEIIEHUS MPAKTUYECKHX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP 08 OsnageHue BUAAMU JAEATEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHUSA, €r0 HMHTEpPIpPETaluH,
MpeoOpa3oBaHUI0 M NPUMEHEHHUIO B DPA3JIMYHBIX YYEOHBIX CHUTYalUsX, B TOM YHCJIE MPU CO3JaHUU
y4eOHBIX M COIIMATBHBIX IIPOEKTOB;

MP 09 ®opmupoBaHHe HAy4YHOrO THIA MBIIUICHUS, BJIAJICHUE HAYYHOW TEPMHUHOJIOTHUEH, KIFOUEBBIMU
MOHATUSIMA U METOJIaMU;

MP 10 CraButh u ¢GopMyIupoBaTh COOCTBEHHBIE 3aJaud B OOpPa30BATEIbHOW NEATEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

MP 11 BpISBIsATE NPUYMHHO-CIECACTBEHHBIE CBA3M M aKTYaJIM3UpPOBATh 33/1auy, BBIIBUTaTh THIIOTE3Y €€
pElIeHNs], HaxOIUTh apryMEHTHl JUIsl JOKa3aTeNbCTBA CBOMX YTBEP)KIEHUM, 3a/aBaTh IapaMeTpbl U
KPUTEPUU PELLICHUSs;

MP 12 AnanusupoBaTh NMOJIYYEHHBIE B XOJI€ PEIICHUS 3a/ayll Pe3yjbTaThl, KpUTHUECKH OLEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP 13 JlaBaTh OLIeHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

MP 14 BnageTs HaBbIKAMU TOJYYCHHUS HHGOPMAIMH U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMATU3ALUIO U MHTEPIPETALNI0 HHPOPMALIMU Pa3IUYHBIX BHIIOB U
(dbopM mpeIcTaBICHHUS,

MP 15 Co3pmaBaTh TEKCTHI B pas3lIWyHBIX (opMaTrax ¢ YYEeTOM Ha3HA4YCHHS WH(POPMAIMH U IEICBOU
ayJAMTOPUH, BEIOUpAst ONTUMANIBHYIO (hOpMY MpesICTaBIeHUs U BU3YyalTU3aliH;



MP 16 OrnenuBath J1OCTOBEPHOCTb, JETUTHMHOCTH HH(OpMAIMH, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

MP 17 Hcnonb3oBaTh cpenctBa MHOOPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHM3alMOHHBIX 3ajad C CcoOJItoJieHueM TpeOoBaHUM
SPrOHOMHUKH, TEXHMKH O€30IacHOCTH, THTHMEHBI, PECypcoCOEpEKEeHUs, MPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

MP 18 Brnaners HaBbIKAMHU pacliO3HABaHUS U 3aIIUTHl WHPOpMaNUU, HHPOPMALMOHHOW 0e30macHOCTH
JIUYHOCTH.

TP 01 CdopMUpOBaHHOCTH NPEACTABICHUN: O XHMHUYECKOH COCTaBIISIIOIIEH €CTeCTBEHHOHAYYHOMH
KapTUHbBI MUPA, POJIM XUMHUH B MIO3HAHUM SBJICHUHN MPUPOJBL, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIIMOHAJIBFHOW TI'PAaMOTHOCTH, HEOOXOIMMOM sl peIleHUs] MPAaKTUYECKUX 3a1ad U
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CPEIE;

IIP 02 BnageHue cuCTeMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJNATAOLIUE IMOHATHUS
(XMMUYECKHUIl JIEMEHT, aToM, JJICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJICHTHOCTb, MJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00beM, YIIepOIHbIN CKelleT, (PyHKIHMOHANbHAs TPYIIa, PaJuKall, H30MepHs,
MU30MEpPBI, TOMOJIOTHYECKUHN PsAJl, TOMOJIOTH, YIIIEBOAOPOIbI, KUCIOPOA- U a30TCOAEPKAIINE COCTUHEHMS,
OMOJIOTMYECKH aKTHUBHBIE BellecTBA (YIJIEBOJIbI, XKHUPBI, OCIKH), MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHs, KPHUCTANIMYECKAs pPEUIeTKa, THUIIbI XHMHYECKUX PpEaKIHi
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30-U IHIOTEPMHUUYECKHE, peaklMM HOHHOIO OOMEHa), pacTBOp,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, SJICKTPOIMTUYECKAs AUCCOLMALMSA, OKHUCIMTENIb, BOCCTAaHOBUTEIND,
CKOpPOCTh XMMHYECKOH pPEaKLUU, XUMHUYECKOE PAaBHOBECUE), TEOPHUH M 3aKOHBI (TEOpUS XMMUYECKOTO
CTpOeHMsI oprannyeckux BemecTB A.M. bByriepoBa, Teopus 53JIEKTPOIUTHYECKON IAMCCOLMALINH,
nepuoaudeckuit 3akon .M. Menneneea, 3aKOH COXpaHEHUs MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (AKTOJIOIMUECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IIOJYyYEHUU U 0O€30MacCHOM
UCMOJIb30BAHUU BAKHEHIIMX HEOPraHMYECKMX M OPraHWYEeCKUX BELIECTB B OBITY M NPAKTUYECKOMN
NEeATEIbHOCTH YEJIOBEKA;

ITP 03 CdopMHUPOBaHHOCTh YMEHHMH BBIABIATH XapaKTE€pPHbIE NMPU3HAKM U B3aUMOCBSA3b HM3YYEHHBIX
MOHATUI, IPUMEHATh COOTBETCTBYIOINE MOHATHUS IIPU ONUCAHUM CTPOCHMS M CBOWCTB HEOPTaHMYECKHUX
U OpraHWYeCKHX BEIIECTB U WX IPEBPALICHMN; BBISBIATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUM C
MTOHATUSAMM M NPEACTABICHUSAMHU JPYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITIP 04 CdopMUPOBaHHOCT, YMEHHMH MCIIOJIB30BaTh HAUMEHOBAHMS XHMHUYECKHX COCIMHEHHMH
MEKTYHAPOJHOTO COK3a TEOPETUUYECKOW W MPUKIAJHON XMMHUHU U TPUBUAJIbHBIC HAa3BAaHUS BAKHEHIIUX
BEIIECTB (ITUJICH, alleTHIIEH, TIUIEepUH, GeHo, GopManblIerus, yKCycHas KUCIIOTa, IVIMIUH, YrapHbIi
ra3, yrjieKucibli ra3, aMMMakK, ramieHass WU3BECTb, HEramieHas W3BeCTb, IUThEBAs coAa U JPYIrHX),
COCTaBIIATh (HOPMYJIbl HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB, YPaBHEHMS XUMMUYECKHX PEAKIMH,
OOBSCHATH UX CMBICIT; IOATBEPKAATH XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
9KCIIEPUMEHTAMH U 3alIUCSAMU YPAaBHEHUIN XUMUYECKUX PEAKIUI;

ITP 05 ChopmMupoBaHHOCTh YMEHUH yCTaHaBIMBAaTh MPUHAJIEKHOCTh M3YUYEHHBIX HEOPraHHMYECKUX M
OpPraHUYECKUX BEILECTB K ONPEICIICHHBIM KJIacCaM U IPYIIaM COCIUHEHUM, XapaKTepU30BaTh UX COCTAB
1 Ba)KHEHIINE CBOWCTBA; ONPEENSTh BUAbl XUMHUUECKUX CBs3€ll (KOBaJIeHTHAs, MOHHAsA, MeTalIndyecKas,
BOJIOPOJIHAS ), THITBI KPUCTAJUIMYECKHX PEIIETOK BELECTB; KIaCCU(PULIMPOBATh XUMUUYECKHE PEAKIINN;

I[TP 06 BmameHwe OCHOBHBIMM METOJAMU HAYYHOTO ITO3HAHUSA BEIIECTB M XUMHUYECKUX SBICHUM
(HabiroeHne, u3MepeHne, FKCIIePUMEHT, MOIETTMPOBAHNUE);

ITP 07 CdopMupOBaHHOCTh YMEHHM MPOBOJUTH pacueThl MO XUMHYECKUM (opMysiaM U ypaBHEHHSIM
XUMUYECKHX pEaKIUi C HCHOJIb30BaHUEM (PU3MUECKUX BEJIWYHMH, XapaKTepPHU3YIOUIMX BelIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCJOBMSI) ra3oB, KOJIMYECTBA BEIIECTBA,;
HCIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHMS Ul NMPHUHATHUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CUTYAallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

ITP 08 ChopMupoBaHHOCTH yMEHHMH IUIAHUPOBATH M BBIIOJHATH XUMHUECKUH HKCHEPUMEHT
(mpeBpaleHusl OpraHMYeCKuX BEIIECTB NPU HAarpeBaHWM, MOITY4YEHUE ITHIIEHA U U3yYEHUE €ro CBOWCTB,
KayeCTBEHHBIC PEAKIMKU Ha aJbJAETHJbl, KpaxMal, YKCYCHYIO KHCIOTY; JeHaTypaius OeJIKOB NpHu
HarpeBaHWH, IBETHBIE PEAKLUU OCNKOB; MPOBOJIUTH PEAKIUU HOHHOTO OOMEHA, OMPEACISTh Cpeay
BOJIHBIX PacTBOPOB, Ka4eCTBEHHbIE PEAKIMM HA cyibdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHS; pelllaTh dKCIIEpUMEHTANIBbHBIE 3aaun 1o TemaM "Mertamibl" u "Hemeramnsl") B COOTBETCTBUM



C MpaBWJIaMU TEXHUKHU 0E€30IaCHOCTHU MPHU 0OpAIlEHHH C BEUIECTBAMH U JIAOOPATOPHBIM 000pPYI0BAHUEM;
MIPEJICTaBIATh PE3yAbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popMe 3alncu ypaBHEHHUH COOTBETCTBYIOIINX
peakiuii ¥ GopMyIUpOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

I[P 09 CdopMHUPOBAaHHOCTh YMEHHS aHAJIM3UPOBATh XUMHUYECKYIO HH(GOPMAIUIO, TOJyd4aeMylo u3
Pa3HBIX HCTOYHHUKOB (CPEICTB MacCOBOM MH(OpMAIUH, ceThb IHTEpHET U Apyrue);

ITP 10 CdopmupoBaHHOCTH YMEHHI COOIIOIATH MTPaBUIa IKOJIOTHYECKH 11€JIECO00Pa3HOTO MTOBECHUS B
OBITY M TPYIOBOH NEATEIBHOCTU B IENIAX COXPAHEHHUS CBOETO 37I0POBbS U OKpYKAIOMIEH MPUPOIHOMN
Cpellbl; YUUTHIBATh OMACHOCTh BO3JCHCTBUSI HA JKUBBIE OPraHU3MBI OIMPEIEICHHBIX BEUIECTB, MOHUMAS
CMBICJI ITOKA3aTeIsl IPEAEIbHON TOIyCTUMONW KOHIICHTPALIWH;

I[P 11 [lns oOyyaroumxcs ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 370POBbsI: CQOPMUPOBAHHOCTD YMEHHUS
MPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB M XUMHUECKUX SBJICHUH;

I[P 12 JIns cinenblx W Cia0OBUAAIIMX OOy4aroumxcs: cHOpMHpPOBAHHOCTH YMEHHMsSI HCIIOIb30BATh
penbedHO TOYeuHyto cucteMy obo3nauenuit JI. bpaitns s 3anucn xumudeckux Gopmyi.

IIpakTnyeckas padora Ne 1.
Tema 3anamusn’. CTpoeHrE aTOMOB XUMHYECKUX 3JIEMEHTOB U IIPUPOJIa XUMUYECKUX CBSI3EH.
Ilenp paboThI: pa300paTh OCHOBHBIC TOHSITHS W 3aKOHBI XMMHYECKHX CBSI3€H W XHUMHYCCKUX
3JIEMEHTOB
Bonpoch! 1151 06cyKIeHHUs:
[IpencraBieHus 0 CTPOSHUU BELIECTBA.
BanenTtHocTb.
Xumuueckue GopMyIibl (MOJIEKYISIPHBIE U CTPYKTYPHBIE).
3aK0H TOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENIbHAs W MOJEKyJIsIpHas Macca. Pacdersl 1o
XUMHUYECKUM (popmymnam.
3aKOH COXPAHECHUS MAaCChl BEIIECTBA NMPH XUMHYCCKHUX PEaKIIUSX.
Tembl noxnag0B/pedepaToB:
«OCHOBHBIE 3aKOHBI XUMHI.
«OKu3Hb, Kak OMOTOTHYECKUIT KPYTOBOPOT BELIECTBY.
UpesBbIyaiiHble CUTYalMH 3KOJIOTMYECKOr0 XapakTepa.
XUMHUYECKOE OPYXKHUE U eT0 Mopakaroine (haKkTopshl.
NuauBuayanbHbIe 3a1aHAS
OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO YYESHHUS
YeMy paBHBI OTHOCUTENBHBIE MOJIEKYIAPHBIE Macchl cienyromux Bemecrs:a) NaCl, 6) C6H1206, B)
Cu(NO3)2, 1) A1203, n) SiCl4, e) Ba(OH)2?
OnumnTe KaueCTBEHHBIH M KOJMYECTBEHHBIM coctas cieayromux Bemects: a) NaOH, 6) H2SO4, B)
HNO3, r) CaCl2, n) C6H1206, e) CaSO4, x) A1(NO3)3.
Yemy paBHBI MaccoBbIie 10H (B %) 2JIEMEHTOB B CJICAYIOIINX BEIIECTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, ) Cu(NO3)2?
3aKOH COXpaHEHHsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS
CocTaBbTe YpaBHEHHUS PEAKITUH, KOTOPHIC BRIPAKAIOTCS CIICTYIOIIUMA CXCMaAMH:

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

B) P203+ H20 — H3POg3; r) FeBr3 + Na2S— Fe2S3+

NaBr;

1) Al+ 02 — A1203; ¢) Fe203 + Al — Fe + Al203;
k) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Ckonbko rpammoB Fe203 BCTynuiio B peakiuio ¢ amlOMUHUEM:
Fe203+ 2Al = 2Fe + Al203, ecau ipu 3TOM 06pazoBaock 560 1 xene3a?
Paccunraiite mMaccy yrieKHCIOro Tas3a, KOTOPBIH IMOJYYHUTCS MPU CTOPAaHUU OT YIJIA 10 YPaBHEHHIO:
C+02=C02.
CKOJIBKO TpaMMOB BOJIBI HYXKHO JJIs TToJTydeHust 4 T kuciaopopa mo peakiuu: 2H20 = 2H2+02?
Ckonpko rpammoB FeSO4 ob6pasyercs mpu B3ammojeiictBun pactBopa CuSO4 ¢ xemezom, eciu mpu
aTom obpa3zyetcs 128 r meau no ypaBHenuro: CuSO4+Fe=FeSO4+Cu?
CKOJIBKO TpaMMOB IIMHKA U cepHOU KuciaoTel H2SO4 HyxHO Ui monydeHus 4r BOJIOpOJa IO PEaKIUu:
Zn+H2S504=ZnS0O4+H2?



Cxkonbko TpammoB H3PO4 Bcrymaer B peakumio ¢ 42 r ruapokcuna kamuss KOH mo ypaBHeHuto:
H3PO4 + 3KOH = K3P0O4 + 3H20?

3axon Asocadpo. Monsapuwiii 06vem caza

Kakoii 00bem mpu H. y. 3aHUMAIOT ClieAylomue KonudecTsa razos:a) 3,0 mons, 1) 0,001 mouns,

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

B) 5,0 MoJIb,

Kaxkoit 00beM npu H. y. 3aHUMAIOT:

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

6) 19 r dropa F2, e) 4 r okcuaa azora (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 yriepona no peakiuu C+02=C027?

CKOJIBKO JINTPOB BOJOPOJA BBIAEIUTCS IpU B3auMoickcTBiu 10,8 T' aIIOMHHHUS C COJITHOM KHUCIIOTOM:
2A1+ 6HCI=2A1C13 + 3H2?

Kakoii 06beM Bo10poaa MOKHO HOTYYUTh Npu AerictBuu 0,2 MOJIb IIMHKA Ha PaCTBOP CEPHOMKHUCIIOTHI 11O
peakmuu Zn + H2S504 = ZnS0O4 + H2?

Haiinure 00BeEM YIJIEKUCIIOTO rasza CcO2 u Mmaccy rujpokcuaa Hatpus NaOH, npu
B3aMMOJICHCTBHH KOTOPBIX oOpazoBaincs 21 r ruapokapbonara natpus NaHCO3 — mo peakmuu
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

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

Lenab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TMPEJCTABICHUSAMU O TMEPUOJUYECKONH CcHCTeMe
XxuMu4ecKkux 3yuemMeHToB .M. MenaeineeBa B CBETE yUEHUSI O CTPOCHUHU aTOMOB M BEIIECTBA;
YCTaHOBJICHUE 3aBUCHMOCTU CBOMCTB XMMHUYECKUX BELIECTB OT CTPOCHHUS aTOMOB OOpa3yIOIIUX HX
XUMHAYECKHUX 3JIEMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpemeHHbIE TIpeaCTaBIEHUS O CTpOoeHUM aroMoB. CocCTaB aTOMHBIX AI€ED.
N3otomnsl. [lopsakoBblit HOMep 3JeMeHTa - 3apsij Ipa ero arOMOB.

2. CrpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IEPBBIX TPEX EPHOI0B. DINEKTPOHHbBIE
obaka u S-, p-, d-opouranu, GOpMbI HIEKTPOHHBIX 00JAKOB.

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

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

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPONA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIAEHTOM OTAETbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIMI MTPHU N3y4EHHH YI4EOHOUN TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIC IPUHIIMITEI ATOMUCTHYECKOTO YUSHHS O IPHPOJIEH

2.«OKu3Hb, Kak OMOJIOTUYECKHI 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 1OBOAOB B MOJIB3Y TOH MM HHOW MO3HIINH.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CY)KJICHUH.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. CoBpeMeHHBIE IpECTaBIECHUSA O CTPOCHUH aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

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

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

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYpPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tnepuoauueckon cuctembl JI.MI.MenpaeneeBa; cTpoeHHe artoMa M €ro
3JEKTPOHHBIX 000JI0YEK.

YMeTh 1aBaTh XapaKTEPUCTHKY XUMUYECKUX DJIEMEHTOB TPEX MEPBBIX MEPHUOJOB U  HX
COCMHEHUN M0 IOJIOKEHHUI0 B INEPUOJUUYECKON CHCTEME; ONpPENENSATh AJIEMEHT IO €ro
AJIEKTPOHHOU popMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU padomvl cmyOeHmoe — BHICTYIIJIEHUE HAa CEMHUHApeE,
BBITIOJTHEHHE WHANBUIYAIbHBIX 3aJaHHH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHX pPeaKkI Uil

Hean: I[lpoBecTn pacueTsl MO ypaBHEHHUSIM XHUMUUYECKHX PEAKIHH C HMCIOJb30BaHUEM MAacCCHI,
o0bema (HOpMaTbHBIE YCIOBUS) ra30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocysycoenusn:

[IpocToe u crnokHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIIONHKS IMTOHATHS XUMUYECKOr0 3JICMEHTA.

OO6m1as TMHAMHUKA PeaKIui XUMHYECKUX JIEMEHTOB.

KoHnenmuu 3BOIIOIUOHHONA XMMHH.

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

oakrwdE



3aoanua u eonpocel 0aa HopmMuposanus u KOHMPOAA 61A0€HUA KOMHEMEHUYUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU H3y4YEeHUN YIeOHOM TeMBbI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM 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 HCClIeIOBATENECH B CTAHOBJICHUH U PA3BUTHUU HAYK O 3eMJI€.

ko E

OopazosamenbHnble mexHono2uu

CeMuHap-IUCNYT — HWHTEPaKTHBHasi (opMa NpPOBeIeHHUs] 3aHSTHS, IPEANOJararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJIE CICIAHHOTO KEM-TO U3
CTYJICHTOB COOOIICHMS (JIOKJIaaa), YTO POXKJAeT aKTHBHYIO IT03HABATEIbHYIO JIEATEIbHOCTh
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHHUE OTCTAMBATH CBOM yOCKIICHHS.
Omnwupaercst Ha JIOTUKY MOCIIEI0BATEIbHO MOCIHPYEMbIX MPOOJIEMHBIX CUTYAIMid IyTEM MOCTaHOBKHU
MPOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJIEMHBIX 3amad. Ha 3aHSITHH TNPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhIcTymaromuM 3amaroTcs BONpochl. KakIoMmy CTyIeHTY aaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-TMOO0 HE COIIACEH C BBICTYHAIONIMM WM JyMacT WHade,
OCTaHOBUTH ero. [IpenojaBarenph aKTHBHO Y4acCTBYET B JMCKYCCHH, IOJBOJMUT HTOTH OOCYXICHUS
y4e0HBIX BOTIPOCOB, ITPOBOAMT Pa300p 3aHATHSI.

3aoanusn 013 camocmoamenvHol padomsl CHyO0eHM 06

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

2. JlaiiTe cpaBHUTENbHBIN aHATU3 OCHOBHBIX HAIIPABJICHUN TEOPHUH XUMUYECKHX MTPOLIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUU.

4. OObsAcHUTE, TIOYEMY YTIIEPOJ BBHICTYMAeT B KaueCTBO OCHOBHOTO opraHoreHa. Kakxoil wHoM
XUMHAYECKHIA JIEMEHT MOT ObI 3aMEHHUTH YIIIEPO B POJIH BEAYIIETO OpraHoreHa?

5. TlokaxuTe cBsI3b Teopuu Xxummuueckoi somonuu A.IL.PyneHko ¢ Teopueit mponucxoxAeHUS KUZHU
A.N.OmnapuHna.

6. JlaliTe cpaBHHTENbHBIM aHATU3 KOHIICMUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJMKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHHE WHIMBUIYaTbHBIX 33/laHUH.

Dopmvl meKyuyez0 KOHMPONA 3HAHUIL U O0CB0EHHBIX KOMREmeHWuil — OIpoc ciyuiarenaed mo
CONCPKAHUIO H3y4aeMoil TeMbl. BBISIBICHHS CTENEHW W3YYCHUS CTyJEeHTaMH OCHOBHOW W
JOTIOTHUTEILHOM TUTEPaTypPHI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Knaccuguxkanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTaHMYECKHUX BelleCTB.

Heab: M3y4yntb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMe BellecTBa UCXOAA U3 WX
XMMUYEeCKon GopMybl AN COCTaBNEHUE XMMMYecKorn GopMy/bl MCXOAA U3 HAa3BaHUA BeLlecTBa No
mexayHapoaHoun (MIONAK) nnu TpusmanbHoM HOMEHKNATYpE.
PelweHne npakTUYeCcKUX 3afdaHMK NO KAaccuPUKauMmn, HOMEHKNATYpe U XMMUYeCKMm dopmynam
HEOPraHWYeCKMX BELLEeCTB Pas/IMYHbIX KAAcCcoB (yrapHbli ras, YrneKkucnbld ras, aMMUakK, raweHas
M3BeCTb, HeraweHasa W3BeCTb, MWTbeBaA COA4A M ApPYrux): HasbiBaTb M COCTaBNATb Gopmybl
XMMUWYECKMNX BelLecTs, onpeaenaTb NPUHALNEKHOCTb K Knaccy.

MCTOUYHMKN xmmmyeckon nHpopmaumm (cpencts maccoBoin MHPopmaumm, ceTb MHTepHeT u
apyrue). Movck nHGopmauumn No HasBaHMAM, MAEHTUOUKATOPAM, CTPYKTYPHbIM dopmynam.

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



CocTaBneHne ypaBHEHUN XMMWYECKUX PEaKLMA C y4acTMeM MPOCTbIX U CMOXKHbIX HEeOpPraHUYecKmx
BELLEeCTB: MeTa//IOB M HEMETaN/I0B; OKCUAOB METa/IJIoB, HEMETaNNoB U aMPOTEPHbIX 3N1EMEHTOB;
HEOPraHWYeCKUX KUCAOT, OCHOBAHWUMA U amObOTEepPHbIX TMAPOKCUAOB; HEOPraHUYECKUX conen,
XapaKTepm3yHoLLMX UX CBOMCTBA.

PelweHne npPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWA Ha CBOMCTBA, COCTaB,
nonyyeHve n 6e3onacHoe MCNONb30BaHUE BAXKHEWLWWMX HEOPraHMYecKUx BelecT8 B ObiTy K
NPaKTUYECKOWN AeATeNIbHOCTU Yel0BeKa.

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 peakiuii COeTMHEHUS, Pa3I0KEeHUs, 3aMEeIIeHHs, 0OMeHa.

8. Peakiuu moHHOTO OOMEHA B pacTBOPAX AJICKTPOJIMTOB.

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

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

3adanua u eonpocvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMeEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTI)KEHUE CTYIACHTOM OTJACIBHBIX YUYeOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEeHUHN YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILNS OIMUCAHUS IPUPOIBIY.

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3znp, Kak OMOJIOTMYECKHUI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEeICTABICHUs 00 3BOIIOLNH KU3HI».

5. «310poBbe U PabOTOCIIOCOOHOCTHY.

6. «[IpuHIUIBI COBPEMEHHOW OMOATUKIY.

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

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1. TlpoBepka BBINOJIHEHHOTO 33aHUs

2. Paz0op 1oBOJOB B MOJIB3Yy TOW WIJIM MHOH TTO3UIIHH.

3. OueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KJICHHH.

Temut 0151 camocmoamenbHoO20 U3y4eHus:

1. DiexTponauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBIH MPOLECC.

2. CreneHp TUCcCOLMAliK, CUIbHBIE U CIIa0ble AJIEKTPOJIMTHL.

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

B pe3ynbTare u3ydyeHus T€Mbl CTYIAEHTBHI JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PaCTBOPEHHOE BEIIECTBO;, TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLMALUM; YCIOBUS MPOTEKaHWs pPEeakUUM HMOHHOTO OoOMeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOPATHUMBbIE XUMUYECKHE PEaKIin

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUM B CBeTe
npeJcTaBieHuil 00 AIEKTPOIUTUUECKOU QUCCOLMAllNU; TPOU3BOJAUTH PACUYETHI IIO
OTIPE/ICNIEHNI0 KOHIIEHTPALlMU PACTBOPOB; BBHIMOJIHATH XMMUYECKHE OIBITHI, IMOATBEPKIAIOIINE
CBOWMCTBA M3YYEHHBIX COEIUHEHHUH, XapaKTEpU3YyIOIIHE CBOWCTBA KJIACCOB HEOPTAaHUYECKUX
COEIMHEHUHN; 3aluChiBaTh YpPaBHEHUS peaklMil HOHHOTO OOMEHa; COCTaBJISAThH MOJIHbIE U
COKpAalIECHHbIE HOHHBIE YPABHEHMUS.

Dopmbl KOHMPONA CAMOCHMOAMENbHOU PAdOmMbl CMyOeHmoee — BHICTYIIJIEHUE Ha CEMUHape,
BBINIOJIHEHUE UHIMBHU1yaJIbHBIX 33JaHUN.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukaums, CTPOEHME M HOMEHK/IATYPaA OpraHUYeCcKMX BELLEeCTB
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HomeHKnaTypa opraHMYecKMx CoeMHEHNN OTAENbHbIX KNAaccoB (HaCbILEeHHbIe, HEeHACbIWEHHbIE U
apomaTuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI U
Ap.) CocTaBneHMe MOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMYyNn OpraHWYeckMx BeLLecTB
OTAENbHbIX KAACCOB, UCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOM U TPUBUANIbHOW HOMEHKANAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbperns, yKCycHas KUCNOTa, FAMUMH). Pacuertbl
npocTerwen GopMynbl OPraHNYECKON MONEKY/IbI, NCXOAA U3 3N1EMEHTHOro cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMU IMPEICTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTMHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
1. Knaccugmuxarus ocHoBanuii 1 kucnot. Cocras.
2. X¥IMUYECKHE CBOMCTBA OCHOBAaHUI U KUCJIOT.
3. XapaKTepuCTHUKa B CBETE TCOPHUH AJICKTPOIUTHICCKON TUCCOIMAIIUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUM.
4. OCHOBHbBIE€ CBOMCTBA METAJIJIOB M HEMETAILIOB.
3a0anun u 60npocvl 014 (OPMUPOBAHUA U KOHMPOIA 61AA0CHUA KOMNEmEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JTOCTI)KEHUE CTYIASCHTOM OTACIBHBIX YYEeOHBIX 3a]a4, YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHI MPU U3y4YEeHUH YUeOHOM TeMBbI:
Temwt 0oxknaooe/pecpepamos:
1.«OKu3Hb, Kak OMONTOTHYECKUN KPYTOBOPOT BELIECTB.
2. «CoBpeMeHHBIE MPEICTABICHUS 00 IBOIIIOLUH KUZHI.
3. «310poBBE U PabOTOCIIOCOOHOCTDY.
4. «[IpuHUIUIIBI COBPEMEHHON OHOATUKI.
5. Upe3BbIvaiiHbIe CUTYaIlMH 9KOJOTHYECKOTr0 XapakTepa.
6. UpesBblYaliHBIC CHUTYalllH, YCIOBHO, 0€3 3arps3HEHUS] OKPYKAFOIIEH Cpe/ibl.
7. UpesBblyaiiHble CUTYAINH C 3arpsI3HEHUEM OKPYIKAIOILEH CPEIbl.
Dopmvl meKyuieco KOHmpOaa 3HaHU:
1. [TpoBepka BBHIMOIHEHHOTO 3a/IaHUS
2. Paz0op A0BOAOB B MOJIb3Y TOW WIJIM UHOM MO3ULIUH.
3. OneHka CTeneHn apryMeHTHPOBAHHOCTH CYXKICHUM.
Temut Ona camocmoamenvbHo20 u3yyeHus:
1. Knnaccuduxarus ocHoBanuii 1 kuciot. CocTas.
2. X¥MHY€ECKHE CBOMCTBA OCHOBAaHUM U KHCJIOT.
B pesynbTaTe u3ydeHus TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUM U KUCIIOT.
YMeThr XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIACCOB HEOPTaHMYECKUX COEIUHEHUN;
COCTaBJSITh TEHETHUYECKHE psAAbl, OOpa3oBaHHBIE MaHHBIMU KJacCaMHU HEOPTaHUUYECKHUX
COCUHEHUM.

IIpakTyeckas padora Ne 7. CBoiicTBa OpraHMYeCcKnX CoeANHEHUN

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IOJOXKEHHUAX
TEOPUH CTPOEHUSI OPraHUUECKUX coeanHeHnit A.M.bytneposa.

CBOWCTBa OpPraHUMYECKMX COeAMHEHWM OTAEe/IbHbIX KAaccoB (TPMBMANbHAA M MeXAyHapoaHasa
HOMEHK/NaTypa, XWMMWYEeCcKMe CBOWMCTBA, CMNOCOObI MOAydYeHWA): npepesbHble (ankaHbl WU
LMKNOANKaHbl), HenpeaenbHble (aZKeHbl, alKWHbI U anKagueHbl) U apoMaTUYecKme yrnesoAoposbl,
cnmpTbl 1 GeHoNbl, KapbOoHOBbIE KUCNOTbI U 3GUPbI, anbAernapl U KeTOHbl, aMUHbI U AMUHOKUCAOTbI,
BbICOKOMOJIEKYNAPHbIE COeAMHEHMA. 3aaHNA Ha COCTaB/eHNE YPaBHEHWUA XMMUYECKUX peakuuin ¢
y4yacTMem opraHM4YecKux BeLecTB Ha OCHOBAaHMM UX COCTaBa M CTPOEHUA.

Bonpocsl 115 o0cy:kaeHu:

1.Teopus xumuyeckoro crpoenus A.M.bytiepona.

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

3.I'omonorusl, yriaepoaHblil CKeJeT, CTPYKTypHast M IPOCTPAHCTBEHHAs! U30MEPHsl, H30MEpPBI
Y TOMOJIOTH.

11



4.yrnepoaHslii CKEJET, TOMOJIOTHS, CTPYKTYpHAas U MPOCTPAHCTBEHHAs! N30MEPHsI, U30MEPHI
Y TOMOJIOTH.

5. OYHKIMOHAIBHBIE IPYIIBI B OPraHMUECKUX COSUHEHUSAX.

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 COeANHEHUN
CoctaBneHve cxem peakuuint (B TOM uMCie MO MNPEeANONKEHHbIM LieNnoYykam npeBpaLLeHunit),
XapaKTepM3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYEeCKUX COeAMHEHNIN OTAe/IbHbIX Klaccos, cnocobbl
WX MONYYEHWA M Ha3BaHME OPraHWYEeCcKMX COeAMHEHWN MO TPUBMANBHOW WAWU MEXAYHapoAHOW
cucTemaTUYeCcKon HOMeHKNaType.

PewweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMIN Ha CBOMCTBA OPraHUYECKNUX
COeAMHEHWNN OTAENbHbIX K/1accoB

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMH MPEJICTABICHUSMH O MPENCTbHBIX U HEMpPEeAeTbHbIX
YIJIEBOJOPO/IAX.

Bonpocsl s o0cykaeHus:

1. IIpenenbHble 1 HETIPENEIbHBIE YTIIEBOIOPOADIL.

2. XUMHYECKOE CTpOEHHE KaK TMOpSA0K COCIUHEHUS M B3aUMHOIO BIMSHHUS aTOMOB B
MoJiekysnax. CBOMCTBO aTOMOB YIJiepoAa 00pa3oBbIBaTh NPSMbIC, Pa3BETBICHHBIE U 3aMKHYTHIE LIEIIH,
OJITHAPHBIE U KPaTHBIE CBA3H.

3. CrpyKTypHas ¥ MPOCTPAHCTBEHHAs! H30MEPUs YIIIEBOIOPOIOB.

4. TOMOJOTHS YIJIeBOJOPOIOB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJIEPOJHBIX CBSI3€H B  CBETE
MIPECTAaBICHNU O THOPHUIU3AIMU HIIEKTPOHHBIX 00JIaKOB.

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

CocraBneHue  CTPYKTYpHBIX  (GOpMyJd  HM30MEPOB M  HOMEHKJIATypa  ajlbJErHI0B.
OcymiecTBienue mpeBpalieHuid. PemieHne pacyeTHbIX 3afad MO XMMHUYECKMM (opMynam H
YpaBHEHUSM

Ilenb: NO3HAKOMHUTBCS C COBPEMEHHBIMHM TIPEICTABICHUSMU O KHUCIOPOJCOAEPKAIINX
COEJTMHEHMSIX.

Bonpocsl n1s o0cy:xkaeHun:

1. Knaccudukaiys KUCIOpOACOAEp)KAIlUX COEIMHEHUH, o0mmue (GopMmyibl cocTaBa, TOMOJIOIH,
XUMHYECKOE CTPOEHHUE.

2. M3omepus. Cucrematnyeckasi HOMEHKIIATypa.

3. XMMHUECKHe CBOMCTBA METAHOJIa M 3TaHOJA, CIOKHBIX 3()UPOB, )KUPOB, KAPOOHOBBIX KHUCIIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMaja U LEeJUTI0IO03BI.

4. TTomyyeHune KMCIOPOICOIEPKaLX COSANHEHHH.

5. IlpakTryeckoe 3HaUCHUE KUCTIOPOICOACPIKAIIIX COCTTHEHHH.

Dopmvl mexyuieco KOHmpOaa 3HAHU:

1.IlpoBepka BBITOJTHEHHOTO 3a/1aHUs

2.Pa300p TOBOZOB B MOJB3Y TOM MITM HHOW MTO3HIINH.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CYKJICHUH.

Tembt 013 camocmoamenbHo2o U3yYeHUA:

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

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

3. IlpumeHenne BakHEHIIMX NpEACTaBUTENICH OPraHMYECKUX COEAMHEHHWI: MeTaHola |
3TaHoja, CJOXKHBIX A3(QUPOB, XHUPOB, MbLI, KapOOHOBBIX KHCIIOT, MOHOCAXapuJOB (TJIIOKO3bI),
JucaxapuioB (caxaposbl), moiaucaxapu1oB (Kpaxmalia u HEeTI0I03bl)

CTyneHThl JIOJKHBl YMETbh: BBIIOJHATH XHUMHUYECKUE OIbITHl,  IMOJITBEPKIAIOIINE
XUMUYECKHE CBOWCTBA KHUCIOPOJACOAEPXKAIIMX COCAUHEHUH; ONpPENeNsITh I10 XapaKTEPHbIM
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peakuusM; MPUMEHSTh MpaBHiia 0E30MACHOCTH MpU paboTe ¢ OPTaHUYECKHMH BEIIECTBAMH;

COCTaBJISATh CTPYKTYpHBIE (OPMYJIbI H30MEPOB; OCYIIECTBIISAThH MPEBPALIEHHUS; PEIIaTh PacueTHbIC

3a/la4y¥ 10 XUMUYECKUM POpMyaM B YPABHCHUSIM.

IIpakTuyeckasi padora Ne 10.

Tema 3anamusn. CBONCTBA OPraHUYECKMX COEANHEHNI

CocraBneHue CTpYKTYPHBIX (OPMYI H30MEPOB U

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

Henab: MO3HAKOMHUTHCS C COBPEMEHHBIMHM MPEICTaBICHUSIMH 00 a30TCOIEpkAINX COCAMHEHUSX:
aMHHaX, aMUHOKHcCIIOTax, Oenkax. CocTaBlieHHE CTPYKTYpPHBIX (OpPMYJT aMHUHOB, aMHHOKHCIIOT,
O6enkoB. OcyIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 115 o0cy:kaeHu:

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

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

3. CBOICTBa aMUHOKHCIIOT.

4. CoiicTBa OEITKOB: THAPOIIH3, ICHATYPAIHS, [IBETHBIC PEAKIIH.

5. CBoOlCTBa HCKYCCTBEHHBIX U CHHTETUYECKUX MOJIUMEPOB

3a0anua u eonpocvl 0na opmuposanus u KOHMPOAA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIASHTOM OTAETbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITOHEHTOB KOMITETCHITHH MTPU H3y4ECHUHN YICOHOUN TEMBI:

Temut 0oknaoos/peghepamos:

1.<«OKu3Hb, kak OMOJIOTHYECKUN KPYTOBOPOT BEILIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOW OHMOATUKIY.

4. XuMHUYECKOE OpPY>KHE U €ro Mmopaxaronue (pakTopsl.

5. bruonorudeckoe opyXKHe U ero mopaxaromiiue GaxKTophl.

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

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBHIMOIHEHHOTO 3aJaHUS

2.Pa300p TOBOAOB B MOJB3Y TOM MITM MHOW MO3HIINH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTHU CYKICHHM.

Tembt 01 camocmoamenbHo20 U3YUEHUA:

1. Crpoenue amuHoB. IlomydyeHue aHWIMHA W3 HUTPOOEH30MIA, 3HAYCHHWE B Pa3BUTHU
OpPraHUYeCcKOro CHHTE3a.

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

3. Buonorngeckoe 3HaYCHNE AaMHHOKHUCIIOT.

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

B pe3synbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBa anmu(paTUYECKHMX M apOMaTHYECKUX aMUHOB (aMHHA U
AHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE anb(a-aMUHOKHCIIOT, CTPYKTYpPy OelKa, CBOWCTBA U 3HAYCHUE
OeJKOB.

Yumems noka3piBaTh HAIMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBHCHMOCTH MEXKy CTPOSHUEM U UX
CBOWMCTBaMH; CpaBHHBATh CBONCTBa alu(paTHUECKUX U aPOMATHUYECKUX aMHUHOB; OOBSCHATH
XUMUYECKHE CBOMCTBA aMHHOKHCIIOT Ha OCHOBAHHWHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAJIBHBIX TPYII
JpYT Ha JpYTa; ONPeAeNsiTh HATUYNe OSTKOBBIX COSAMHEHUN KaYeCTBEHHBIMU PEAKITUSMHU.

IIpakTnueckas padora Ne 11.

Tema 3anamus: \peHTMONKALMA OPraHMYECKMX BELLECTB, X 3HAYeHMe U NpUMeHeHne B HbITOBOM M
NMPON3BOACTBEHHOW AeATe/IbHOCTU YesloBeKa
CocraByieHre CTPYKTYPHBIX pOPMYyJI M30MEPOB M HOMEHKJIATYypPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre peBpalieHuit. PemteHre pacueTHBIX 3a/1a4 0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAlOIIEeW Cpelbl Ha OPraHu3M
YeloBeKa U JIPYTHE JKUBBIE OPTaHU3MBbI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YE€JIOBEKa, HO
BMECTE€ C TE€M II0Ka3aTh, YTO MPHUXOJUTCS oOOpamatbcs K COLMATIbHBIM (hakTopaM, TaKUM, Kak
TPY/AOBasi ACATEILHOCTh, OOIEHNE U KOMMYHHKAIIUs, IEICHANIPaBICHHOCTh U PabOTOCIIOCOOHOCTD,
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TBOPYECTBO U JIpyTHE.

Bonpocul ona oocyymcoenusn:

YenoBek Kak IpeIMeT €CTECTBO3HAHUS.

buonoruueckas CymHoCTh 4€lI0BEKa.

EaunHcTBO OGMOIOTHYECKOTO U COLMAIbHOTO B UEJIOBEKE.

[TponomxkaeTcst 11 OMoIOTrHYecKast HBOJIIOLUS YeJIoBeueCcTBa?

OTirune UHIUBUA OT JIMYHOCTH.

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

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOI'O 3JIEMEHTA.

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

3a0anun u eonpocel 014 (POpMUPOBAHUA U KOHMPOAA 61AAOCHUA KOMHEMEeHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTACIBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU U3y4YEHUHN YUeOHOM TeMBbI:

CoNoO~wWNE

Temwt 0oknaoos/peghepamos
1. Posib anxuMuu B CTAHOBJICHUU XUMHUECKOM HAYKH.
2. Ponsb JlaBya3be B CTAHOBICHUH COBPEMEHHON XUMUU.
3. JA.M.MeHnpeneeB 1 CTAaHOBJICHHE CHCTEMHOT'O TIOX0/1a B XUMHUECKOH HayKe.
4. DBUOIIOTUYECKOE U COLIMATBLHOE B MIPUPOJIE YEIOBEKA.
5. CraHoBIIEHHE TPYIOBOM TEOPUN aHTPOIIOTEHE3A.

Oobpazoeamenvhvle mexnoaocuu

Jluckyccusi ¢ pa3jieieHHeM IPynnbl HA ONMOHHUPYIOIIHE KOJJIEKTUBbI - MHTEPAKTHBHASA
¢opmMa mnpoBedeHHs] 3aHATHUS, TpeIOiararomas OOCYKICHHWE CIOXHBIX  BOIPOCOB, IMPOOJIEM
M3y4yaeMOM TeMBbI IyTeM JIeIeHUs1 y4eOHOM rpymbl Ha KOJUIEKTUBBI €JMHOMBIIIICHHUKOB. BaxkHo npu
3TOM pa3MeCTUTh O00y4daeMbIX TakK, YTOObl MpU OOCYXKIEHHWU IOCTaBICHHBIX BOINPOCOB UM ObLIa
NPEJCTaBIeHa BO3MOXKHOCTh BHUIETh IMepes] CcOoO00H NpPOTUBOMOJOXKHBIM KOJUIEKTUB. Poib
IpenojaBaTesis B 3TOT MOMEHT 3aKIIYaeTcs B ONPEJCICHUU pa3IMuuil B OLIEHKAX, JaHHBIX
MPEJCTAaBUTENIAIMU KOJIJIEKTHBOB, TO €CThb B BBIABICHHM IpeIMeTa TUCKYyCCHU. BaXHbIM myTem
MOJJIEP’KAaHUS TUCKYCCHHM Ha BHICOKOM HayYHOM YPOBHE MOXKET OBITh MPEIOCTaBIECHNE BO3MOKHOCTH
CTYIEHTaM TPOTHUBOMNOJOXKHBIX KOJJIEKTUBOB 3aJaBaTh Jpyr JpYry BoOmpochkl. Jljii TOro 4YToObI
JUCKyCcCHsS IJIa B HYXHOM pycile, OH JOJDKEH ITIOCTAHOBKOM JIONOJHHUTENIbHBIX BOIPOCOB,
BbICKa3bIBAHUEM CBOEI TOUKH 3pEHHUs, IPUCOEIUHEHUEM K TOMY MJIM MHOMY MHEHHIO KOJUIEKTHBOB,
IIOCTOSIHHO HaIlpaBJIATh Hay4YHBIA CIOp CTYAECHTOB B HANpPaBICHUM, OOECIIEUMBAIOIIUM JOCTHUKEHHE
neseit 3anaTus. Pa30op J0KeH UMETh OLIEHKY paboThl KOJIJIEKTUBOB M ONpEeEIeHHE JTyYIIero, myTeM
BBICTaBJIEHUs €My 0oJiee BBICOKOW OTMETKH. B Hawasne 1enecoodpa3Ho MPenoCTaBUTh BO3MOXKHOCTh
BbICKa3aTbcs "IKCHEPTHOU" TpyIie, KOTOpas, BBICIYIIAB BBICTYIUICHUS CIyLIaTelel, OLEHUBAET UX
MIPaBOMEPHOCTh, TITyOUHY U JJOKJIabIBA€T CBOM BBIBOJI O Jy4IlIeM KOJUIEKTHBE, a BCJIE/ 3a HEW clenaTh
pa3bop mpernoiaBaTelio.

3aoanus 013 camocmoamenbHol padomsl CHYyO0eHm 06

1. CocraBbTe cCpaBHUTEIbHYIO TabuuIly «CBOWMCTBA BBICIINX KUBOTHBIX M CBOMCTBA YEJIOBEKA.

2. CoctaBbTe CpaBHUTENbHYIO Tabnuy «buonornyeckue U conuagbHbIE TPEANOCHUIKH CTAHOBIICHUS
YEJIOBEKay.

3. ToxaxuTe pa3nuuus MEXJy «4eJI0BEKOM YMEJbIM», «UEJIOBEKOM MPSMOXOISAIIUM» U «UEIOBEKOM
Pa3yMHBIM».

4. Tlokaxure Bame oOTHOmIEHHE K OCHOBHBIM HJESIM COLMOOMOJIOTMH O TE€HETHYEeCKOH
00yCIIOBJIEGHHOCTH COILIMAJIbHOTO MOBEJICHUS YeJIOBEKa.

5. KakoBa posb TpyZa B CTaHOBJIEHHUH YeJIOBEKA?

6. PackpoiiTe ponb WieHOpa3eapHOM peyr B MOSIBJICHUH YeJIOBEKa M OOIIEeCTRA.

7. B uem orinumne OMOJIOTHYECKON 3BOJIIOLUU OT KYJIbTYPHO-UCTOPHUUYECKON HBOJIOIUH YEIOBEKA U
4esoBevecTna’?
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Dopmpl KOHMPONA CAMOCHOAMENbHOU pAdOmvl CMYOeHmoE - BBICTYIUICHUE HA CEMHHape,
BBITIOJIHEHUE UHIUBUAYATbHBIX 3a1aHUM.

Dopmvl meKyuiezo KOHmMpOAA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClylaTenel mo
COJICP)KAHUIO HW3ydyaeMOW TeMbl. BBISBICHHsS CTENEHH W3Y4YEHUs CTYJICHTaMH OCHOBHOW W
JOTIOJTHUTENLHOM JTUTEPATYPHI.

Oopa3zosamenvHble mexXHO02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAsE (opMa NpoOBedeHHUs] 3aHATHUS, TPE/IOIAraoas
MyoJUYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaeMOW TEMbI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOMICHHS (IOKJIaaa), 9YTO POXKAAeT aKTUBHYIO II03HABATEIbHYIO JEATEIHHOCTh
o0yJaembIX, a C HEH - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOM YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYallUid MyTeM MOCTaHOBKU
MpoOJIEMHBIX BOMPOCOB WJIM TPEIBSABICHUS TMPOOJIEMHBIX 3amad. Ha 3aHATHM TpPHUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTymarommMm 3aJaloTcsi BOMPOCHL. KaxaoMy CTyIeHTy maercs,
MpaBo B JF0O0OM MOMEHT, €CJM OH MOYeMY-TMOO0 HE COIIACeH C BBICTYMAIOUIMM WM AyMaeT MHauye,
OCTaHOBUTH ero. IIpemonaBarens akTUBHO y4YacCTBYET B JUCKYCCHHU, MOJIBOAUT WUTOTH OOCYXKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3d0p 3aHATHSL.

3adanun 0na camocmoamenbHoi padomul CHyO0eHmos

1. JlaiiTe cpaBHUTENIbHBIA aHATN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MPOIIECCOB.

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

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoit mHOMI
XUMHYECKU AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEr0 OpraHorexHa’?

4. Tloxaxwure cBsi3b TEOpUH XUMHUUYECKOH 3Bosonnu A.Il.PyneHko ¢ Teopuelt npoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-TUMOTE3bI» B PAa3BUTUU IPEICTABICHHA O PAa3BUTUU TeOCHEPHBIX
000JI0Y€eK.

6. JlaliTe CpaBHHTENbHBIM aHAIW3 KOHIICTIHHA, OOBSCHSIIONUX CTAHOBJIICHUE HBIHEITHETO
00JIMKa 3eMHOI OBEPXHOCTH.

IpakTuyeckas padora Ne 12. CKOpoCTb XMMUYECKUX PEAKLUN.
Xumunueckoe paBHoBecue
PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX 3alaHUIA Ha aHann3 GaKTOPOB, BAMAKOWMX HA M3MEHEHME
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C NMO3ULMA IKONOrMYECKM LLenecoobpasHoro noseseHus B
ObITY U TPYA0BOW AEeATE/IbHOCTU B LLeNIAX COXPAaHEeHUA CBOEro 34,0P0BbA U OKpYKatoLwwen npupoaHon
cpeapbl.

PelleHne NpakTUKO-OPUEHTUPOBAHHbIX 3aZlaHUI Ha nNpumeHeHne npuHumna fle-lWatenbe ans
HaXoXAEHUA HaMpaB/eHMA CMELLEHUSA PaBHOBECUA XMMMUYECKOW peakuMm u aHanms ¢akTopos,
B/INAIOLLMX HA CMELLLEHME XMMMYECKOTO paBHOBECUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmua B 6bITy U NPON3BOACTBEHHON AEATENBHOCTU Ye0BEKA
MouCcK M aHanM3 KencoB O MPUMEHEHUU XMMUYECKUX BELLECTB M TEXHOJIOMUI C ydyeTom Oyayuien
npodeccnMoHanbHON AeATeNbHOCTM MO  TemaMm: BaXHellMe CTPOUTEsSIbHblE MaTepwuansbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KPacKW, CTEK/N0, KepamuKa, MaTepuanbl AAA8 3SNEKTPOHUKM,
HaHOMaTepuanbl, TEKCTU/IbHblE BONOKHA, MCTOYHWKM IHEPrUU, OPraHUYECcKUe W MUHepanbHble
yaobpeHun, NekapcTBeHHbIE BEWECTBA, ObITOBaA XMmMus.

3awmTa: [peactaBneHne pe3ynbTaTOB peleHus KencoB B ¢GopmMe 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.
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3. OCHOBHBIEC YPOBHU XUMHYECKUX CTPYKTYP.
4, O0mas TMHAMUKA PeakIil XUMUYECKUX 3JIEMEHTOB.
5. KoHuenuuu 3BOTIONUOHHON XUMHH.
3aoanusn u eonpocvl 0134 (OPMUPOBAHUA U KOHMPOAA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJISIFOIINAE OMPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH MPU U3y4YEHUH YUeOHOI TeMBbI:
Temwt 0oxnadoe/pehepamos
Ponpb anxumuu B CTAaHOBIIEHUU XUMUYECKOW HAYKH.
Conneynas cuctema 1 ee CTpyKTypa.
Posb JlaBya3be B CTaHOBJIEHHH COBPEMEHHOM XUMUHU.
J.11.MenneneeB U CTaHOBIIEHUE CUCTEMHOTI'O ITOAX0/1a B XMMUYECKOM HayKe.
Ponb oTeuecTBEHHBIX HCCeAOBaTENe B CTAHOBICHUU U PA3BUTHU HAyK O 3eMJI€.

orwdPE

OopazosamenbHble mexHo102UU

CeMuHap-IMcnyT — HWHTepakTHUBHAast (opMa NpoOBedeHHUs] 3aHATHUS, TPE/IOIararas
myOarMYHOe OOCYXJCHHE CIIOPHBIX BOIPOCOB HM3y4aeMOM TEMbl IOCJE CIACIAaHHOTO KeM-TO U3
CTYICHTOB COOOMICHMS (IOKJIaaa), 9YTO POXKAAeT aKTUBHYIO IT03HABATEIBHYIO JEATEIHHOCTH
o0y4daeMbIX, a ¢ HE - pa3BUTUE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTaUBATh CBOM yOEXKIICHHUS.
OrnupaeTcst Ha JIOTUKY TTOCJIEI0BATEILHO MOJEIUPYEMBIX MPOOJIEMHBIX CUTYallUid MyTeM MMOCTaHOBKHU
MpOOJIEMHBIX BOIMPOCOB WM TPEAbSBICHUA MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTymarommMm 3aJaloTcsi BOMPOCHL. KaxaoMy CTyIneHTy maercs,
MpaBo B JI000OM MOMEHT, €CiM OH MOYeMY-TUOO0 HE COIIaCeH C BHICTYHAIOUIMM WM AyMaeT HHauye,
OCTaHOBUTH ero. IIpemonaBarens akTUBHO y4YacCTBYET B JUCKYCCHH, MOJABOAUT WUTOTH OOCYXKICHHS
y4eOHBIX BOIPOCOB, IPOBOJIUT pa3d0p 3aHATHSL.

3aoanusa ona camocmoamenvHol padomvl CMyOeHm o

1. JlaiiTe cpaBHUTENIbHBIA aHATN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MPOIIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a]auyl SBOJIFOLIMOHHON XHUMUU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAUeCTBO OCHOBHOTO opraHoreHa. Kakoit wHOMH
XUMUYECKHUH 3JIEMEHT MOT Obl 3aMEHUTD YIJIEPO B POJIM BEYIIErO OpraHoreHa?

4. Tloxaxwure cBsI3b TEOpUH XUMHUUYeCcKOH sBomonnu A.Il.PyneHko ¢ Teopueit mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-TUnoTe3p» B Pa3BUTUU NPEJCTABICHUN O PAa3BUTHH reochepHBIX
000I10ueK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBITIOJTHEHUE UHIUBUIYaIbHBIX 3aJaHNM.

Dopmbl meKyuiez0 KOHmMpPOIA 3HAHUN U OC60EHHBIX KOMNEmeEeHyull — ONPOC CIyLIaTesed 1o
COICPKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHUS CTENEHM W3Y4YEHUS CTYJEHTaMH OCHOBHOM U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.
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OCHOBHBIC HCTOYHHUKH

1. Apo3nos, A. A. Xumus [ DnekTpoHHBIH pecypc] : yaeoHoe mocodue mist CI1O / A. A. JIpo3nos, M.
B. dpo3noBa. — DnekTpoH. TekcToBble faHHbIe. — CapartoB : Hayuynas kaura, 2020. — 317 ¢. — 978-5-
9758-1900-0. — Pexxum nmoctyna: http://www.iprbookshop.ru/87083.html

2. Baiitnep B.B. Xumus [DnexTpoHHblii pecypc] : yaebHoe nmocodue / B.B. Baiitaep, E.A.
HukoHeHnko. — DJIEeKTPOH. TEKCTOBBIE NaHHbIe. — ExaTepunOypr: Ypanbckuii (henepanbHblii
yHuBepcurtert, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocrymna:
http://www.iprbookshop.ru/66217.html 3bCnoura;

JonoiHUTeIbHbIE HCTOYHHUKU:

1. Xumust [ DneKTpOHHBIH pecypc]: yuebHoe nocobue /. — DIeKTPOH. TEKCTOBbIEC JaHHbIE. —
Boponex: BopoHexxckuil rocyapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuteT, ObC ACB,
2019. — 92 c. — 978-5-890040-579-1. — Pexwum mocryna: http://www.iprbookshop.ru/59133.html ObC

2.Xumus [DneKTpOHHBIH pecypc] : yuebHoe nocobue / A.M. [lanmiieHko [u ap.]. — DAeKTpoH.

TeKcToBbIe JaHHble. — HoBocubupck: HoBocuOupckuil rocyaapcTBEHHBIM
apXUTEKTypHOCTpOoUTeNbHBINA yHUBEepcUTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2. — Pexxum
nocryma: http://www.iprbookshop.ru/68898.html 95C

3. Mapmankud M.®. Xumus [ DneKTpoHHBIH pecypc] : yuebHoe nocodue / M.d. Mapmankun, U.C.
I'puropsn, /I.H. KoBaneB. — DnekTpoH. TekcToBble qaHHble. — CTaBponoiib: CeBepo-KaBkasckuit
denepanbublii yausepcutet, 2020. — 228 ¢. — 2227-8397. — Pexum noctymna:

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

HHTepHeT UCTOYHUKH:

www.elementy.ru — caiiT «31eMeHThI OOJIBIION HAYKH. DHIUKIIOTICIMSY

http://ru.wikipedia.org/wiki - UntepueT-sHIMKIONE 1S testpilot.

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

http://www.znanie-sila.su — caiit xypHana «3HaHHE — CHIa.

http://technicamolodezhi.ru — caiit sxypHana «TeXHUKA — MOJIOJICKI».

http://www.popmech.ru — caiit xxyprana «IlomynsipHas MEXaHHKa.

http://ihst.ru — caiit MucTuTyTa cTopun xumuun u Texuuku uM. C.1. BaBunosa PAH

(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxypHaina «Bonpockl uCTopuu

XUMHH U TEXHUKN.

http://naturalscience.ru - caur «Xumusl. CripaBOYHHUK €CTECTBCHHBIX HaYK».
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