[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

7z : . -

oo MUAUCTEPGTBO HAY KM M BHICIIETO OBPA30OBAHMS POCCHICKON ®EEPALIAN
lomktocts: [upedRETERATHHOL TS D ABTOHOMHQEOPA3OBATEILHOE YIPek/IeHNe BBLICIIEro 06pasoBaHust
(peﬂepaanoro YHMBEpCHTETA ((CEBEPg? ABKA3CKHNU (I)E)_IEPA.JII)HI)II/I YHUBEPCUTET»

[ara nonucatms: 13.06.2024 17:22:52 IIaTuropckunii mHCcTUTYT (puiunan) CKOY

YHUKanbHbIA NPOrPaMMHbIN Kntoy: Koanemx lIaruropckoro uncrutyra (puamnan) CKOY
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

MeToanyeckue ykazaHus

T10 BBIMIOJHEHUIO MPAKTUYECKUX paboT
no qucuumummae « XXMM S»
JUTSL CTYJICHTOB HAIIPABJICHHUSI MIOATOTOBKH /CIICIUATHBHOCTH
38.02.01 BKOHOMUKA U BYXTAJITEPCKHUI VYET (110 OTPACJISIM)




MGTO,Z[I/I‘-IGCKI/IG yKa3aH1/m JUUTA HpaKTI/I‘-IeCKI/IX pa60T 10 JUCHHUIIJINHE ((XI/IMI/ISI)) COCTABJICHEI B
cootBercTBUU ¢ TpeboBanusmu OI'OC CIIO, nmpegHazHaueHBbl IJIs CTYACHTOB, OOYYalOIIUXCS IO

cnernuaabHocTH 38.02.01 DKoHOMHKA U OYXTaNTEPCKUM y4eT (110 OTPacisim).



Hosacnumenvnan 3anucka

Meronnyeckue pEeKOMEHJAIMM NPU3BAHbl OKa3blBaTh IIOMOIIL CTYJEHTaM B W3Y4YE€HUHU
OCHOBHBIX TIOHATUH, HJEW, TEOPUM M TMOJIOKEHUM IJUCHUIUIMHBI «XUMHS», U3YYa€MbIX B XOJE
KOHKPETHOT'O 3aHsATUs, CIOCOOCTBOBAaTh PAa3BUTUIO HUX YMEHHM, HAaBBIKOB M SBISAIOTCS OJHUM W3
Croco00B TPOBEPKHU 3HAHUH CTYACHTOB.

BeinonHnenue yyamuMucs npakTH4eCKuX padoT HalpaBJIEHHO Ha!

- 00001IeHNe, CUCTEeMAaTU3alUIo, YriyOleHue, 3aKpervieHHE IOJYYEeHHBIX TEOPETHUYECKUX
3HaHUH 110 KOHKPETHBIM TEMaM;

- (opMupoBaHHE yMEHUH NPUMEHATH TMOJYYCHHBIC 3HAHHUS HA TPAKTHKE M PEaTH3ALHIO
€IMHCTBA UHTEIUIEKTYaJIbHOM U MPAKTUUECKOH JeITeNbHOCTH;

- pa3BUTHE WHTEIUICKTYalIbHbIX YMEHHH Yy OyIylmMX CIEUATUCTOB: aHAJIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

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

Meronuyeckue pEeKOMEHAALMM NPU3BaHbl OKa3blBaTh IIOMOIb CTYJAEHTaM B H3y4YE€HUU
OCHOBHBIX HOHATHH, WAEH, TEOpUil W MONOKEHUH IUCLMILIMHBIL, U3Y4aeMbIX B XOJ€ KOHKPETHOIO
3aHATHS, CIOCOOCTBOBATH PA3BUTHIO UX YMEHHI U HABBIKOB.

Ocoboe 3HaueHue TUCIMIIMHA UMeeT U (POPMUPOBAHUM U PA3BUTUU OOIIMX KOMIIETEHLUH B
cootBercTBUH ¢ PI'OC:

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

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBA IIOUCKA, aHaliM3a M HUHTEpHpeTaluu
uHbopManuy, W WHGOPMAIMOHHBIE TEXHOJIOTUU /IS BBINOJHEHHUS 3a1ad4 MpodhecCHOHATBLHOU
NesITebHOCTH.

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

OK 07. CozeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepekeHII0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMaTa, MPUHIMIIBI OepeKJIMBOTrO MPOU3BO/ICTBA, 3P(HEKTUBHO JEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX.

OK 08. Hcnonb3oBarh cpeacTBa (PU3NYECKOW KyJIbTYpbl JUIsl COXPAHEHMsSI U YKPEIUICHUS
3JI0pOBbsI B Ipolecce NPOPEeCCHOHATBHON AEATENIBHOCTH M TMOAJEPKAHUA HEO0O0XOAUMOIO YpPOBHS
(u3nYecKoil MOATrOTOBIEHHOCTH.

B pamkax mporpamMmbl y4eOHON TUCHMITIIMHBI OCBAaMBAIOTCS JINYHOCTHBIE, METANIPEMETHBIE U
MIpeIMETHBIE Pe3yIbTaThl B COOTBETCTBUU ¢ TpeboBaHussMu PI'OC cpennero odiiero oopasoBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOEHUS TUCHMILIMHBI JUYHOCTHBIE (JIP), MeTampenmMeTHble
(MP), npenmeTHsle A 6azoBoro ypoBHs uzydenus (I1P).

JIP 01 Poccuiickyro rpakIaHCKyH0 MIEHTUYHOCTh, IATPUOTU3M, YBa)KEHHE K CBOEMY Hapony,

YyBCTBA OTBETCTBEHHOCTU mepel PoawHOM, ropaoctu 3a CBOW Kpail, cBow PoauHy, mpounuioe u
HaCcTOsIIee MHOTOHAIMOHATRHOTO Hapoja Poccuu, yBakeHHE TOCYJapCTBEHHBIX CHMBOJIOB (TepO,
¢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, 00Jala0NIEro YYBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPHUHMMAIOIIETO
TPaJUIMOHHbIE HAI[MOHAJIBHBIE M OOIIeueIOBEYeCKHEe TYMAaHHUCTHUYECKHE M JIeMOKpaTH4YeCKHe
LIEHHOCTH.

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

JIP 04 CdopMUpPOBaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH, OCHOBAHHOTO HA JUAJIOTe KYJbTYp, a TAKKE Pa3InYHbIX
(opM 001IIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOET0 MECTA B MOJUKYJIBTYPHOM MHpE.



JIP 05 CdopmupoBaHHOCT, OCHOB CaMOPA3BUTHUS U CAMOBOCIIHMTAHUS B COOTBETCTBUU C
00111€4eTIOBEYECKMMHY LIEHHOCTSIMU U UJ€alaMU IPa)KIaHCKOro O0IECTBa; TOTOBHOCTh U CIIOCOOHOCTh
K CaMOCTOSITEIbHOM, TBOPUYECKON U OTBETCTBEHHOU JEATECIIBHOCTH.

JIP 06 TonepaHTHOE CO3HAaHUE M IOBEJCHHE B MOJIMKYJIbTYPHOM MHUpPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH AMAJOr C JIPYTMMH JIHOAbMHM, JIOCTUIaTh B HEM B3aMMOIIOHMMAHUS, HAaXOAUTh
ofmue Menu M COTPYAHMYATh Ui MX JOCTIDKEHHs, CHOCOOHOCTh TMPOTHUBOCTOSTH HICOJOTUU
HKCTpEMHU3Ma, HAIMOHAIN3MA, KCEHO(POOMH, IMCKPUMHHALUU 10 COLHAJIbHBIM, PEIUTHO3HBIM,
pacoBbIM, HALIMOHAIBHBIM MPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAJIBLHBIM SIBJICHUSM.

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

JIP 08 HpaBcTBeHHOE CO3HAHHWE M TIOBEJICHHE HAa OCHOBE YCBOEHHS OOIEYETIOBEYECKHX
[IEHHOCTEH.

JIP 09 T'oTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
IPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILICHHME K HEMPEphbIBHOMY OOpPa30BaHMIO KaK YCIOBHIO
YCIIEIIHOM Mpo(hecCUOHAIbHON U O0IECTBEHHOM JesITeIbHOCTH.

JIP 10 DcreTtnyeckoe OTHOLIEHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIIECHU.

JIP 11 TlpunstHe W peanu3alyio LEHHOCTEW 3J0poBOro M Oe3omacHoro oOpasa >KU3HH,
NOTpeOHOCTH B  (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSX CHOPTUBHO-030POBUTEIBHOM
JEeSITENIbHOCTBIO0, HEMIPUSATHE BPEAHBIX IPUBBIUEK: KyPEHUS], IOTPEOIEHUS aJIKOroJisl, HAPKOTHKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PU3HYECKOMY H
IICUXO0JOTMYECKOMY 3/I0POBBIO, KAK COOCTBEHHOMY, TaK U JIPYTUX JIIOJIEH, YMEHHE OKa3blBaTh IEPBYIO
MTOMOLIb.

JIP 13 Oco3HaHHbIH BbIOOp Oyaymiel npodeccuu U BO3MOXKHOCTEH pean3alui COOCTBEHHBIX
YKU3HEHHBIX IIJIAHOB; OTHOILIEHHE K MPO(eCCHOHATbHON NEATENbHOCTH KaK BO3MOKHOCTH y4acTHs B
PELIEHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MTPOOJIEM.

JIP 14 CdopmHupoBaHHOCTh 3KOJOTHYECKOIO MBILIUICHUS, TTOHUMAHUS BIUSHUS COLUAIBHO-
SKOHOMMYECKHX IPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIbHOM Cpelbl; MPHOOpETEeHNE OMbITa
9KOJIOrO-HaNPaBIEHHON JESTEIbHOCTH.

JIP 15 OTBeTcCTBEHHOE OTHOIIEHUE K CO3JaHMI0O CEMbU HAa OCHOBE OCO3HAHHOIO NPHUHATHS
LIEHHOCTEN CEMEUHOM KU3HH.

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

MP 02 VYcranaBnuBaTh CYIIECTBEHHBIM IIpU3HAK WM OCHOBAaHUS [UId CpPaBHEHMS,
Kiaccuukanuu 1 0000IIeHus.

MP 03 OnpenensaTe nenu 1eaTeabHOCTH, 331aBaTh IAPAMETPbI U KPUTEPUU UX TOCTUKEHUS.

MP 04 BpIIBIATE 3aKOHOMEPHOCTH M IPOTUBOPEUHNS B pACCMAaTPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTH KOPPEKTUBBI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLIEHUBATh PUCKU MOCIEIACTBUN AESITEIBHOCTH.

MP 06 Bnaagetr HaBBIKAMH Y4eOHO-MCCIEIOBATEIHCKOH M TMPOEKTHON EATEITHLHOCTH,
HaBBIKAMHU pa3peIieHus mpooieM.

MP 07 CrnocoGHOCTP W TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHUs
MIPaKTUYECKUX 3a7]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.



MP 08 OBnaneHue BUJaMu AESITEILHOCTH 0 MOJTYYEHHUIO HOBOTO 3HaHUS, €T0 MHTEPIPETALUHY,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYyallUiX, B TOM YHCJE MPU CO3JaHUU
y4eOHBIX U COLUAIBHBIX TPOEKTOB.

MP 09 ®opmupoBaHue HAay4HOrO THUIIA MBIIUICHUS, BJIAJICHUE HAyYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMH IOHATHSIMU U METOJIAMH.

MP 10 CraButh u popMyanpoBaTh COOCTBEHHBIC 3a/1aul B 00Opa30BaTEIbLHON EATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX.

MP 11 BpIBIATP NPUYMHHO-CIEICTBEHHBIE CBSI3UW U aKTyaJIU3UPOBaTh 3aJady, BbIABUIATh
TUIOTE3Y €€ pEUIeHMs, HaXOAUTh apryMEHThI JUIsl JOKA3aTelIbCTBAa CBOMX YTBEP)KIEHUH, 3a/1aBaTb
IapaMmeTpsl U KPUTEPUN PELLICHUS.

MP 12 AHanu3upoBaTh NOJYYEHHbIE B XOJI€ PEUICHUs 3aJayd Pe3yJbTaThbl, KPUTHUYECKHU
OLIEHHUBATbh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX.

MP 13 JlaBaTb OIIECHKY HOBBIM CUTYallUsM, OLICHUBATH IPUOOPETEHHBIH OIBIT.

MP 14 Bnaners HaBbIKaMHU TOJTy4eHHS HWHGOPMAlMM W3 HUCTOYHUKOB pPa3HBIX THUIIOB,
CaMOCTOSITENTFHO OCYIIECTBIIATh TOUCK, aHAJIN3, CHCTEMAaTH3alHMI0 W HHTEPIPETANI0 HHPOPMALUU
Pa3IUYHBIX BUIOB U OPM MPEICTABICHHS.

MP 15 Co3nmaBaTh TEKCTHI B Pa3IMYHBIX (opMarax C y4eToM Ha3zHaueHUs WHPOpMalUU U
IEJIEBOM ayTUTOPHUH, BBIOMPAsi ONTUMAIBHYIO ()OPMY TPEACTABICHUS U BU3YAIH3AIHH.

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

MP 17 HUcnonb3oBarh cpeacTBa MH(MOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a71a4 ¢ COOJII0/IeHneM TpeOoBaHMit
SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHS, MMPABOBBIX U ATHUECKUX HOPM,
HOpPM MH(OpMaIIMOHHON 0€30aCHOCTH.

MP 18 Bnanerp HaBbIKaMM paclo3HaBaHUS M 3alUTHl WH(OpMaIuu, HWHPOPMAIMOHHOMN
0€30MaCHOCTH JTMYHOCTH.

I[P 01 CdopmMupoBaHHOCTb  NPEACTABICHUNA: O  XHMHUYECKOW  COCTaBJISIOLIECH
€CTECTBEHHOHAYyYHOW KapTHHBI MUpA, POJIM XUMHUH B O3HAHUU SBJIEHUIN MPUPOALI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOMN ISl PELICHUS
MPAKTUYECKHX 33/1a4 U KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOJHON
cpene.

[P 02 Bnagenue cucreMOi XMMHMYECKUX 3HAHMM, KOTOpPas BKJIKOYAET: OCHOBOIMOJATrarolIue
MOHATHSA (XMMHYECKHI O3JEMEHT, aToM, O3JCKTPOHHas 000Ji0ouyka atoma, S-, p-, O-3JIeKTpOHHBIC
opOUTanyM aTOMOB, MOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb OKHCICHMS,
XUMHYECKas CBsI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BbEM, YITIEPOJHBINA CKeNeT, GyHKIIMOHAIbHAs
rpymmna, paaukai, H30MepHUsi, U30MepPbI, TOMOJIOTHYECKHI psil, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U
a30TcoJiepKalllie COEIUHEHUs, OWOJIOrMYecKd AaKTHUBHbBIE BellecTBa (YIJIEBOIbI, >KHUPBI, OENKH),
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KpUCTaITHYecKas
perieTka, THIIBI XUMHUYECKHUX peakuuit (OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-1
SHIOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa), pacTBOp, OJEKTPOJMUTHI, HEINEKTPOIMTHI,
NIEKTPOJINTUYECKAS TUCCOLMALINSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMUECKON peakluy,
XMMHUYECKOE PABHOBECHE), TEOPUH M 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHMSI OPTaHUYECKUX BEIIECTB
AM. DbyrnepoBa, TeOpUS DIIEKTPOJUTUYECKONW JUCCOLMALMM, TNepuoanyeckuii 3akoH .M.
MenpeneeBa, 3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH,
(dakToNOrMuecKue CBEIEHHS O CBOWCTBAX, COCTaBe, IMOJYYEHMH M OE30MacCHOM HCIOJb30BaHUH



BXHEHIINX HEOPraHMYECKUX W OPraHMYECKHX BELIECTB B OBITY M NPAKTHYECKOW NEeATEIbHOCTH
YEJI0BEKa.

ITP 03 CdopmMupoBaHHOCTP YMEHHMM BBISBJISATH XapaKTEpHbIC IPU3HAKH M B3aMMOCBS3b
W3YYEHHBIX MOHATUM, MPUMEHATh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHUU CTPOCHHSI U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIECTB U MX MPEBPAICHU; BBISIBISTh B3aUMOCBSI3b XUMUYECKUX
3HaHUM C MOHATUSIMH U MPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYUHBIX MPEIMETOB.

[TP 04 CopmMupoBaHHOCTH YMEHUH HCIIOIH30BATh HAMMEHOBAHUS XUMUYCCKUX COCTUHEHUI
MEXIYHAPOAHOIO COK3a TEOPETUYECKOM U IPUKIAJHOM XMMUUM W TPUBHAIBHBIC HA3BaHUs
BAKHEHIINX BeUIECTB (ITUJICH, alleTUJieH, TIulepuH, (eHos, (opmanpieruj, yKcycHas KHCIOTa,
[JIMLWH, YrapHbIM ra3, YIJIEKHUCIbIA ra3, aMMUaK, raiieHas M3BECTh, HEralleHas H3BECTb, MUThEBas
cola M JIPYrHX), COCTAaBJIATH (POPMYJIbl HEOPraHMYECKUX M OpPraHMYECKHUX BEIIECTB, ypaBHEHUS
XUMHUYECKUX PpEeaKLUUl, OOBSICHATh UX CMBICI; MOATBEPKIaTh XapaKTepHble XMMHYECKHE CBOICTBa
BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMMCSIMH YPAaBHEHUM XUMUYECKUX PEAKIIHMA.

I[P 05 CdopMupOBaHHOCT, YMEHUH YCTaHABIMBATH MPHHAJICKHOCTh H3YYCHHBIX
HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB K ONPEIEICHHBIM KJIacCaM W TIpyllaM COEIUHEHUH,
XapaKTepu30BaTh HMX COCTaB W BaKHEWIIME CBOMCTBA; ONpPENENSITh BHJbl XUMHUYECKHX CBS3EH
(xoBaJleHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA), TUIbl KPUCTAIIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(UIUPOBATH XUMUYECKUE PEAKIIUU.

[1P 06 Bnagenne OCHOBHBIMU METOJaMU HAyYHOI'O IMO3HAHUS BEILIECTB U XUMUUYECKUX SIBICHUI
(HabnrogeHue, U3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE).

[TP 07 CdopMHpPOBAaHHOCTH YMEHHH MPOBOIUTH pacueThl MO XHMHUYECKAM (GOopMyrIaM |
YPaBHCHHUSIM XUMHUYECKHX PEaKIUi C HUCIOJIh30BAaHUEM (U3HUYSCKUX BEIMYUH, XaPAKTEPU3YIOUTUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJIb30BAaTh CUCTEMHBIC XUMHUUYECKHE 3HAHWS ISl TPUHITHS PEHICHUNW B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHHUEM.

ITP 08 CdhopMHUpOBaHHOCTh YMEHHI IJIAHUPOBATh U BBIMONHITH XUMHUYECKUN IKCHIEPUMEHT
(mpeBpallieHUsT OpPraHUYECKHX BEIIECTB MPH HArpeBaHUM, MOJy4YeHHE OJTHUJICHA M HU3YyYeHHE ero
CBOMCTB, KaYECTBEHHBIC PEAKIIUU Ha ajJbJAETUAbI, KpaxMall, YKCYCHYIO KHCIIOTY; JIeHaTypaiusi 0elKoB
MIPH HarpeBaHUHU, I[BETHBIEC PEAKIINH OEIKOB; TPOBOAUTH PEAKIIUH HOHHOTO OOMEHa, OTIPEAEISATh CPEIy
BOJHBIX PACTBOPOB, KAUE€CTBEHHBIE pEaKLIMU Ha Cyib(aT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHUSI; peElIaTh OKCIEpUMEHTAIbHBIE 3amadu mno TemMaM "Meramnel" u  "Hemeramnw") B
COOTBETCTBHUH C IIPaBUJIaMU TEXHUKHU OE€30MACHOCTH MPU OOpallleHUH C BEIIECTBaMHU U JIAOOPaTOPHBIM
000py/I0BaHUEM; IIPEJICTABIATH PE3YIbTaThl XUMUYECKOTO 3KCIIEpUMEHTA B (hOpMeE 3alHiCH YpaBHEHUM
COOTBETCTBYIOIIUX peaKlUui U GOPMYTUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YIbTATOB.

ITP 09 ChopmupoBaHHOCTH YMEHHSI aHAIM3UPOBATh XUMHUYECKYIO HH()OPMAIIHIO, TTOTy4aeMYIO
13 pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOU MH(pOpMaInu, ceTb IHTEpHET U ApyTHE).

ITP 10 CdopmupoBaHHOCTH YMEHHH cOONIONATh NMpaBHJia 3KOJOTMYECKH 11EJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOW JEATEIHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBbS U OKpYXKaromiei
MPUPOJTHON CpEeJbl, YYUTHIBATH OMACHOCTh BO3JCHCTBUS HA JKHBBIE OPTaHW3MBI OMPEIEICHHBIX
BEILIECTB, TOHUMAasl CMBICJ MIOKA3aTelIs MPEAEeIbHON JOMYCTUMOM KOHIIEHTPAIUH.

ITP 11 Jlns oOydaroniuxcsi ¢ OrpaHMYCHHBIMA BO3MOXXHOCTSIMHU 37I0POBbS: C(HOPMUPOBAHHOCTH
YMEHHS TIPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAX MO3HAHWS BEIIECTB M XUMHUYECKUX
SIBJIEHUM.

I[P 12 Jlns crnemblx u cnaboBUISIIMX —OOydYaOIIUXCS: CHOPMHPOBAHHOCTH YMEHHS
UCIIOJIb30BaTh pelbeHO TOUYEUHYIO cucTeMy oOo3HadueHmit JI. Bpaiins mis 3amucu XUMHUYECKHX

bopmy.



IIpakTnyeckas padora Ne 1.
Tema 3anamusn: CTpOCHUE aTOMOB XUMUYECKUX JIEMEHTOB U MPUPO/Ia XUMUYECKUX 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).
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsT M MOJEKyIsipHas wmacca. PacueTsl 1o
XUMHAYECKHM (hopMyIiam.
3aKOH COXPAHEHUS MACChl BEIIECTBA MPU XUMHYECKHUX PEaKIIUSX.
Tembl 10k1a10B/pedepaToB:
«OCHOBHBIC 3aKOHBI XUMHUH.
«OKu3Hb, KaK OMOJIOTUYECKHI KPYTOBOPOT BEILIECTBY.
UpesBbryaiiHble CUTYalMH 3KOJIOTMYECKOr0 Xapakrepa.
XUMHUECKOE OPYKUE H €r0 Mopakaronue (haKkTopsl.
NuuBuayanbHbIe 3a1aHAS
OCHOBHBIE MTOJIOKEHUSI ATOMHO-MOJICKYJIIPHOTO YUCHUS
YeMy paBHBI OTHOCUTENBHBIE MOJIEKYISpHbIE Macchl cieayrommx Bemects:a) NaCl, 6) C6H1206,
B) Cu(NO3)2, 1) 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 MacCOBbIe 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 06pazoBaiock 560 1 xene3a?
Paccunraiite Maccy yrieKucloro ra3a, KOTOPbIA MOJTYYUTCS IPU CrOPaHUU OT YIJIs 10 YPaBHEHUIO:
C+02=CO2.
CKOJIBKO TPaMMOB BOZIbI HYKHO IS TOJTydeHus 4 1 kucnopoza no peakiuu: 2H20 = 2H2+02?
Ckonpko rpamMmoB FeSO4 obpasyetcs npu B3aumoaerictBuu pactBopa CuSO4 ¢ xene3om, eciaunpu
aTOM obOpasyercs 128 r meau no ypaBHenuto: CuSO4+Fe=FeSO4+Cu?
CkonpKO TpaMMOB IIMHKA U cepHOM KUCcIOoThl H2SO4 HyXHO Aiist onyueHus 4T BOAOPOia MOPEaKIIHH:
Zn+H2504=ZnS04+H27?
Ckombko rpammoB H3PO4 Bcrymaer B peaknuio ¢ 42 r ruapokcuaa xanmmss KOH mo ypaBHeHuIo:
H3PO4 + 3KOH = K3P0O4 + 3H20?
3axon Asocadpo. Monsapuwiii 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 okcuna cepsr (1V) 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  yrmekucioro raza  CO2 u maccy rugpokcuna Hatpus NaOH, npu
B3aUMOJICHCTBUHU KOTOPBIX oOpaszoBaiics 21 r ruapokapbonara Hatpus NaHCO3 1o peaknum
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

Tema 3anamusa: llepuoanyeckuii 3axkon u Tadauna /.. MenneneeBa

Heab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TPEICTABICHUSMU O TMEPUOJUYECKONH CHCTEMe
xuMuueckux 3inemeHToB .M. MeHnaeneeBa B CBETE YUEHUS O CTPOCHUHM aTOMOB M BEUIECTBA;
YCTaHOBJICHWE 3aBUCUMOCTH CBOICTB XMMHYECKUX BEIIECTB OT CTPOCHMS aTOMOB OOPa3yIOUIMX HX
XUMHAYECKHUX 3JICMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpemeHHBlE IpeJCcTaBleHUss O cTpoeHuu atomMoB. CocTaB aTOMHBIX fAED.
N3oTtonsl. [lopsakoBblil HOMep 3J€MeHTa - 3apsij AIpa ero arTOMOB.

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

3. XapaKTepUCTHKA 3JIEMEHTA U €r0 COCAMHEHHUI Ha OCHOBE IOJIO)KEHUS B MEPUOINYECKOMN
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 ONPENENIUTh JIOCTHXKEHUE CTYJSHTOM OTAENBHBIX YUeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIETECHIINH MTPH N3Y4EHUH YU€OHOM TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIC IPUHIIUITE ATOMACTHYECKOTO YUEHHS O TIPUPOJICH

2.«OKu3Hb, KaKk OMOJIOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBbruaiiHbie CUTYAIMH, YCIOBHO, 0€3 3arpsi3HEHUsT OKPY)KAOIIEH CPEIbI.

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

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHHs

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

3.011eHKa cTeneH! apryMEHTUPOBAHHOCTH CYKICHUI.

Tembt 012 camocmoamenbHo20 U3YUEHUA:

1. CoBpeMeHHbIE IPEICTABICHUS O CTPOCHUHU aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

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

Konmponvnuie 6onpocel u 3a0anus 014 camocmoamenbHoil nPpoeepKu 3HAHUIL:

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYpPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tnepuoaunueckon cucrembl J[.M.MengeneeBa; cTpoeHue atoMa H €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTHKY XUMUYECKUX DJIEMEHTOB TPEX MEPBBIX MEPHUOJOB H  HX
COCIMHEHUN MO TOJIOKEHHUIO B NEPUOJUUYECKON CcHUCTeMe; ONMpeNeNsTh 3JIEMEHT MO €ro
3JIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCMOAMENbHOU PAdOmMbl CMyOeHmO6 — BHICTYIIJICHUE HA CEMHUHAape,
BBITIOJTHEHUE WHIMBUIYAIbHBIX 3a/IaHUH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHUX pPeaKkI Uil

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MAacCCHI,
o0bema (HOpMaTbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocysycoenusn:

[IpocToe u cnokHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHNS IMTOHATHS XUMUYECKOr'0 3JIEMEHTA.

OO6mas TMHAMHUKA PEAKIINA XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIOIUOHHON XMMHH.

PacueTsl ¢ yaeToM 3aKOHOB COXpaHEHHUS MAaCChl BEIIECTB U MTOCTOSTHCTBA COCTAaBa BEIICCTR.

Sk wdE



3aoanua u eonpocel 0aa hopmuposanus U KOHMPOAA 61A0€HUA KOMHEMEHUYUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIINIA MTPU U3y4YEeHUHN YIeOHOUN TeMBI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMum B CTaHOBIIEHUU XUMUYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Pons JIaBya3be B CTAaHOBJICHUU COBPEMEHHOM XUMUU.

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

Ponb oTeuecTBEHHBIX HCClIeIOBATEIEH B CTAHOBICHUHU U Pa3BUTUHU HAYK O 3eMJI€.

s E

OopazosamenvHnble mexHonozuu

CeMuHAp-IMCNYT — HWHTEPaKTHBHasi (opMa NpPoOBeIeHHUs] 3aHSTHS, MPEANOJIararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCJE CJICIAHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaaa), 4YTO POXJAaeT aKTUBHYIO IT03HABATEIBHYIO JIEATEILHOCTD
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOCKICHHUS.
Onupaercst Ha JIOTHKY MOCIIEIOBATEILHO MOJICIUPYEMBIX MPOOJIEMHBIX CUTYallUi MyTeM IMOCTaHOBKH
MpOOJIEMHBIX BOIPOCOB WJIM TPEABSIBICHUS MPOOJIEMHBIX 3a1ad. Ha 3aHATHH NPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BBICTymawoomuMm 3aqaroTcs BONPOchkl. Kaxaomy cTyneHTy aaercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEeMY-TMOO0 HE COIIACEH C BHICTYMAIONIMM WM JyMaceT WHade,
OCTaHOBUTH ero. IIpenojaBarenph aKTUBHO YYacTBYET B JTUCKYCCHH, TOABOIUT MTOTHU OOCYXICHUS
y4eOHBIX BOTIPOCOB, TPOBOJMT Pa300p 3aHATHSI.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

1. PackpoiiTe COOTHOIIEHUE MOHATHI «aTOM», «MOJEKYJa», «XUMHYECKHHA 3IIEMEHT», «IIPOCTOEe
BEIIECTBOY, «CII0KHOE BEIIECTBOY.

2. JlaiiTe cpaBHUTENbHBIN aHATTU3 OCHOBHBIX HANIPABIECHUN TEOPUH XMMHUECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 33]a4H SBOIIONMOHHON XUMHUU.

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

5. TlokaxuTe cBsI3b Teopuu XuMuueckoi ssomtonuu A.IL.PyneHko ¢ Teopueil mporucXoxACHUS KUZHU
A.UN.Omnapuna.

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

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

Dopmvl meKyuyez0 KOHmMpPONA 3HAHUIL U O0CB0EHHBIX KOMHEMEHWWil — OIpoc ciyuiatenaed 1o
COJICPKAHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENeHM W3YYCHUs CTyJEeHTaMH OCHOBHOW W
TOTIOTHUTENLHOM JTUTEPATypPHI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Kinaccuguxkanus, HOMEHKJIATYPAa U CTPOEHHE HEOPTaHMYECKMX BelleCTB.

Heap: M3yunts HOMEHKIATYpPY HEOPraHWYECKUX BELIECTB: Ha3BaHHE BEILIECTBA MCXOIS U3 MX
XUMHUYECKON (HOPMYIBI WM COCTaBJICHHE XUMUYECKOW (OpMYJIbl UCXOMAS M3 Ha3BaHMs BELIECTBA IO
mexayHapoanoit (MFOITAK) unu TpuBHaibHON HOMEHKIIATYpE.
Pemenne npaktuueckux 3afjaHuil MO KiaccU(UKALMKU, HOMEHKJIATYpE U XUMHUYECKHM (dopMyliaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIaccoB (YrapHbli ras, YIJIEKHCIbIM ra3, aMMHak, TaiieHas
U3BECTb, HErallleHas W3BECTb, MHUTHEBAas cOJa M JAPYIrUX): Ha3blBaTb M COCTABIATH (POPMYJIBI
XMMHUYECKHX BEIIECTB, ONPEAEIATh IPUHAJIEKHOCTD K KIIACCy.

HcTounuku xumudeckod uHpopmanuu (cpeAcTB MaccoBoi nHpopmanuu, cetb MHTEepHET 1
npyrue). Ilouck napopmMaluu 1no Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTYPHBIM (OpMyJIaM.

IIpakTuueckas padora Ne 5. Tema 3anamusa. OUNKO-XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB.
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CocraBneHue ypaBHEHHN XMMHUYECKHX PEAKIUN C Yy4aCTHEM IMPOCTHIX M CIOKHBIX HEOPTaHMYECKHUX
BELIECTB: METAJUIOB M HEMETAJVIOB; OKCHIOB METaUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHWYECKUX KHCIOT, OCHOBaHHMA M aM(pOTEPHBIX THAPOKCUAOB;, HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUA Ha CBOMCTBA, COCTaB,
nojiyueHue M 0e30MacHOe HCIHOJIb30BaHUE BAXKHEUIINX HEOPraHMYECKHUX BEIIECTB B ObITY U
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKa.

Llesab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSIMH O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:xkaeHu:

1. TlonsTus pacTBOp, paCTBOPUTEIH U PACTBOPEHHOE BEUIECTBO.

2. Pacuersl 110 onpeaeneHnto KOHIIEHTPAINH PACTBOPOB.

3. OcHoBBI cTexuomMeTpur. PacueTsl o XumMuueckuM (popMyiam U ypaBHEHHUSIM.

4. DNEKTPOIUTHYECKAS TUCCOLMAIINS KaK 00OpaTHMBIi TPOIIECC.

5. CreneHp IUCCOLUALINM, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

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

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

8. Peakimuu MOHHOTO OOMEHA B pacTBOPAX AJICKTPOJIUTOB.

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

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

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JOCTH)KEHUE CTYISCHTOM OTACIBHBIX YYEOHBIX 3a/a4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUH YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILUS OMUCAHUS IPUPOIBI».

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3zHb, Kak OMOJIOTUYECKHUI 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 MOJI3Y TOM MJIM MHOM MO3UIMH.

3. OrueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KICHHIA.

Tembl 012 camocmoamenbHo20 U3YUEHUA:

1. DnexkTponuTHIecKas TUCCOIMAIIUS KaK 0OpaTUMBINA TPOIIecC.

2. CreneHb TUCCOLHMAIINY, CUIIBHBIE U CIIa0bIe 3JIEKTPOIUTHI.

Konmponwsnuie éonpocel u 3a0anus 011 camocmoamensHoll NPOEepKu 3HAHUIL:

B pe3synbrare u3ydyeHus TEMbl CTYIAEHTBHl JOJKHBI:

3HaThb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PAaCTBOPEHHOE BEIIECTBO; TEOPHUIO
ANEKTPOIUTUYECKON AMCCOIMALMM; YCIOBUS MPOTEKaHHWs PEaKIMd HMOHHOTO oOMeHa /10 KOHIIA,
oOpaTrMble ¥ HeOOpaTUMblE XUMUYECKHE PEeaKIUu

YMeTh XapakTepus3oBaTh CBOMCTBAa KJIacCOB HEOPraHMYECKUX COEIMHEHHUM B CBETE
npenacraBieHud o0 3JIEKTPOITUTUYECKOM JIUCCOIMAalNU; TPOU3BOJAUTH pacyeThl IO
OIIPEEIIEHNIO KOHIIEHTPALlMU 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 KOHMPONIA CAMOCMOAMENbHOU PAdOmMbl CMyOeHmog — BHICTYIIJIEHUE HA CEMHUHAapeE,
BBINIOJIHEHUE UHIMBU1YaIbHBIX 3aJJaHUH.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukanmus, CTpoeHHE 1 HOMEHKJIATypa OPraHNYECKHX BEUIECTB
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Homenkiatypa opraHnueckux COEAMHEHUH OTIENbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U
apoMaTHYeCKHEe YIJIeBOAOPObl, CIUPTHI, (EHOIBI, albAETHAbI, KETOHBI, KApOOHOBBIE KUCIOTHI U JIP.)
CocTraBiieHHE TONHBIX U COKPAIEHHBIX CTPYKTYPHBIX (OPMYN OPraHUYECKUX BEIIECTB OTICIBHBIX
KJIACCOB, MCMOJb3ysl UX Ha3BaHHs IO CHUCTEMAaTHMYECKON M TPUBHUAILHOW HOMEHKJAType (STHIIEH,
alleTHIICH, TIUIEepUH, (eHOM, GOopMaNbIeru, YKCYyCHas KHCIOTa, TIIMIWH). PacueTsl mpocreiiei
(bopMyIIbl OpraHuYecKoi MOJIEKYJIbl, HCXO/SI U3 3JIEMEHTHOT 0 cocTaBa (B %)
Heab: TO3HAKOMHUTBCS C COBPEMEHHBIMH TMPEJICTABICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMUYECKUX COCIUHEHUM.
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
HEOPraHWYECKUX COCIUHEHUN.
4. OcHOBHBIE CBOICTBA METAJUIOB U HEMETAJLIOB.
3a0anua u eonpocel 014 (Hopmuposanus u KOHMPOAA 61A0CHUA KOMHEMEeHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIHI MPU H3y4YECHUHN YICOHOUN TEMBI:
Temut 0oknaoos/peghepamos:
1.<«OKu3Hb, KaKk OMOJIOTHYECKU KPYTOBOPOT BELIECTBY.
2. «CoBpeMeHHBIE MTPEJICTaBICHHS 00 SBOIOINH KUZHU.
3. «310poBhE B PabOTOCITIOCOOHOCTEY.
4. «([IpuHIUIIBI COBPEMEHHON OHOATUKI.
5. Upe3BbluaiiHble CUTYalUH SKOJIOIMUECKOT0 XapakTepa.
6. UpesBblYaifHbIE CUTYAIlNH, YCIOBHO, 0€3 3arpsi3HEHUS OKPYKAIOIIEH CPeIbl.
7. UpesBblyaiiHble CUTYAINH C 3arpsI3HEHUEM OKPYKaOILEH CPEeIbl.
Dopmvl mexyuieco KOHmpOaa 3HaHU:
1. [TpoBepka BBHIMOIHEHHOTO 3a/IaHUs
2. Pa30op 10BOAOB B IMOJIb3Y TOW WIJIM UHOM MO3ULIUU.
3. OneHka CTeneHn apryMEHTHPOBAHHOCTH CYXKICHHM.
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 U 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 MOJOXEHUIX
TEOpUU CTPOEHMSI OpraHndeckux coequueHnii A.M.bytieposa.

CBoiicTBa OpraHMYECKUX COEIMHEHUI OTIENIbHBIX KIJIACCOB (TpUBMAJbHAs M MEXIAyHAapOIHAs
HOMEHKJIATypa, XUMUYIECKUE CBOMCTBA, CIIOCOOBI MOJTyYCHHUS ): TIpeIebHbIC (ATKaHbI M IIUKIOATKAHBI),
HenpeaebHbIe (ATKeHbI, AIKUHBI U aJIKaJMEeHbI) 1 apOMaTHUYECKUE YTIIEBOIOPO/Ibl, CHUPTHI U (DEHOJBI,
KapOOHOBBIE  KHUCIOTHI W 3(Upbl, anpJerujpl W KETOHbl, aMUHbl ¥  AaMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJlaHUsl HA COCTABJICHUE YPAaBHEHUN XUMHUYECKHMX pEaKlui C
y4acTHeM OPraHUYECKUX BEIECTB HA OCHOBAHUH UX COCTaBa M CTPOCHUS.

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 yriiepoJia 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 TPYIIBI B OPraHUUECKUX COECUHEHUSX.

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 COEAUHEHUN
CocraBieHue cxeM peakuuil (B TOM YHClIe [0 HPEJIOKEHHBIM LENOoYKaM IpPEeBpalleHH),
XapaKTePU3YIOIUX XUMUYECKHE CBOMCTBA OPTAaHUYECKUX COCTUHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIYYECHMs] M HAa3BaHWE OPraHMYECKHUX COCOUHEHUM 10 TPUBHAIBHOM WIN MEXKIYHApOIHOU
CUCTEMAaTUYECKOW HOMEHKIIATYPE.

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

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

Bonpocs! a5 00cy:KkaeHus:

1. IIpenenbHble 1 HETIPEIEIbHBIE YTIIEBOIOPOABIL.

2. XUMHMUYECKOE CTPOEHME KaK IOpSJIOK COCIMHEHHS M B3aUMHOIO BIMSHUS aTOMOB B
MoJiekynax. 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.

IIpakTuyeckas pad6ora Ne 9. Tema 3anamusa:. CBOWCTBA OPraHUYECKUX COCTMHEHUMN

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 o0cyxaeHus:

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

2. M3omepust. CucremaTnyeckasi HOMEHKIIATypa.

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

4. [lomy4eHune KUCIOpOICOIEP KAIINX COSTMHEHNH.

5. [IpakTuueckoe 3HaYeHHE KUCIOPOICOAEPKAIIMX COSTUHEHUIL.

Dopmvl meKyuyeco KOHmMpPONA 3HAHUIL:

1.ITpoBepka BBIOJHEHHOT'O 33/1aHUS

2.Pa300p TOBOZOB B MOJB3Y TOM MITM HHOW MTO3HIINH.

3.01eHKa CTENeHH apTyMEHTHUPOBAHHOCTH CY)KJICHUH.

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. [IpuMeHeHue ciupToB U (EHOJIOB, a TAKKE HX
MIPOM3BO/IHBIX B MEIULIMHE.

3. IlpumeHenne BakHEHIIMX NpPEACTaBUTENICH OPraHMYECKUX COEAMHEHHWI: MeTaHola W
3TaHoja, CJOXKHBIX 3(QUPOB, XHUPOB, MbLI, KapOOHOBBIX KHCIIOT, MOHOCAaXapuJOB (TJIIOKO3bI),
JMcaxapuiIoB (caxaposbl), HOJIMCaxapua0B (Kpaxmaia U HeJUTI0NI03bl)

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

3aJla4yM 10 XUMUYECKUM (OopMyJIaM U YpaBHEHHSIM.

IIpakTnyeckas padora Ne 10.

Tema 3anamusa: CBONCTBA OPraHUYECKUX COCIUHEHUI

CocraBieHue CTpYKTYpHBIX (JOPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, >kupoB. OcyilecTBieHHe MpeBpaileHuii. Perienue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEICTaBICHUSIMH 00 a30TCOIEpkAIMX COCAMHEHUSX:
aMHHaX, aMUHOKHUCIIOTax, Oenkax. CocTaBlieHHE CTPYKTYpPHBIX (opMyl aMHUHOB, aMHUHOKHCIIOT,
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 OMPENENUTh JIOCTIKEHUE CTYJEHTOM OTAENbHBIX Y4eOHBIX 3a/a4, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMH MTPU H3yYCHUHN YICOHON TEMBI:

Temwt 0oknaoos/pehepamos:

1.<«OKu3Hb, KaKk OMOJIOTMYECKUI KPYTOBOPOT BELIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOW OHMOATUKIY.

4. XUMHYECKOE OpPY>KHE U €ro mopaxaromue (pakTopsl.

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 OBOAOB B MOJIB3Y TOM MM MHOM MO3HIINH.

3.011eHKa cTeNeHN apryMEHTUPOBAHHOCTHU CY>KICHHI.

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 3HaYeHNE AaMUHOKHUCIIOT.

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

B pesynbrare nuzydeHust TEMbI CTYJE€HTHI IOJDKHBL

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

Ymems noka3piBaTh HAIMYUE OCHOBHBIX CBOMCTB aMUHOB, 3aBUCHMOCThH MEXKy CTPOSHUEM U UX
CBOMCTBaMHM; CpaBHHMBATh CBOMCTBa alu(paTHUECKUX U aPOMATHUECKUX aMHUHOB; OOBICHATH
XUMHUYECKHAE CBOMCTBA aMHHOKHCIOT Ha OCHOBAHHMH B3aMMHOTO BIUSHHS (DYHKIIMOHAJIBHBIX TPYIII
JpYT Ha JAPYTa; ONPEAesTh HAIUNYNe OSITKOBBIX COSMHEHUN KaYeCTBEHHBIMU PEAKITUSMHU.

IIpakTnueckas padora Ne 11.

Tema 3anamusn: Vineatuduxanyss OpraHn4ecKuX BEUIeCTB, UX 3HAYCHHE U IPUMEHEHHE B OBITOBOU U
MIPOM3BOJICTBEHHOM JESATEIHPHOCTH YEIOBEKa
CocraByieHre CTPYKTYPHBIX pOPMYJI M30MEPOB M HOMEHKJIATYpPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre mpeBpalneHuit. PemieHre pacdeTHBIX 3a/1a4 M0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Hean: Onpenenuts BIUSHUE XMMHYECKOTO 3arps3HEHUs OKPYXAlOlEH cpelbl Ha OpPraHu3M
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 KOMMYHUKAIMS, LEJIeHANpPaBIeHHOCTh U PabOTOCIOCOOHOCTD,
TBOPYECTBO U JAPYTHE.
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Bonpocwl ona oocyscoenusn:

YenoBek Kak IpeIMeT €CTECTBO3ZHAHUS.

buonoruyeckasi CyliHOCTh YelOBEKa.

EnuHCTBO GMOJOTHYECKOTO U COIMAIBHOTO B YETIOBEKE.

[IpogomxaeTcs iu GMOIOrUYECcKas HBOIIOIMS YeaoBedecTBa?

OTinune WHIUBUIA OT JIMYHOCTH.

[IpaBuiia sK0IOrMYECKH TPaMOTHOTO TTOBEJICHHUS B OKPYXKaloIIei cpeie.

OcHOBHBIC YPOBHU XUMHUYECKHUX CTPYKTYP.

DBOJIOIUS MOHITHS OPraHOTEHHOTO JIEMEHTA.

OneHka BIMSHUS XUMUYECKOTO 3arps3HEHHSI OKPYKAIOIIEH Cpelbl Ha OpPraHu3M 4YellOBEKa H
JpyTUe KUBbIE OPTraHU3MBI.

3aoanua u eonpocvl 0aa opmuposanus u KOHMPOAA 61A0€HUA KOMHEMeEHUYUAMU,
MO3BOJISIIOIINME OMPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpPMUPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIHI MTPU H3yYECHUN YICOHON TEMBI:

©CoNo~WNE

Temwt 0oxnaooe/pepepamos
1. Posp anxuMuu B CTAaHOBJICHMM XUMUYECKOH 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. CraHoBIIeHHE TPYIOBON TEOPUU aHTPOIIOTEHE3A.

OopazosamenvHnbvle mexHonozuu

Jluckyccusi ¢ pas3jieJieHHeM IPynnbl Ha ONNOHHUPYIOLIHE KOJIEKTUBbI - MHTEPAKTHBHAA
¢opma mnpoBeneHusi 3aHATHS, MpeEIoyararomias OOCYKICHHE CIOXKHBIX  BOIPOCOB, MPoOJieM
M3Yy4aeMOH TeMbI ITyTeM JIeJIeHUs y4eOHOM Ipynibl HAa KOJUIEKTUBBI €IMHOMBIIUIEHHUKOB. BaskHo nipu
3TOM pa3MeCTUTh O00y4aeMbIX TaK, YTOOBI MpU OOCYXKJIEHHWU IOCTABICHHBIX BONPOCOB MM ObLIa
MpEACTaBICHAa BO3MOXKHOCTh BHUIETh TIepes; COo0O0M MPOTHUBOIOJIOXKHBIA  KOJJIEKTUB. Ponb
mpernojaBaTelis B STOT MOMEHT 3aKJIYaeTcs B ONPENCICHUU pa3iuyuil B OILICHKAaX, JaHHBIX
MPE/ICTaBUTENSIMU  KOJIJIEKTUBOB, TO €CTh B BBISBICHHUM MpEeAMETa IUCKYCCUU. BaxHBIM IyTem
MOJIICP)KaHUS TUCKYCCHM Ha BBICOKOM HAyYHOM YPOBHE MOXKET OBITh NMPE0CTABICHNE BO3MOKHOCTH
CTYJEHTaM MPOTHBOIOJOXHBIX KOJJIEKTUBOB 3a/laBaTh JpYr JAPYyry Bompochl. Jljis TOTO 4YTOOBI
OUCKyCCHA INIa B HYXHOM pYyCle, OH JOJDKEH IIOCTAHOBKOW JOINOJIHUTENBHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEHM TOYKHU 3pEHUs, MPUCOEANHEHUEM K TOMY WJIM MHOMY MHEHHMIO KOJUJIEKTHBOB,
MOCTOSIHHO HANpaBJIsATh HAYYHBIM CHOp CTYJEHTOB B HalpaBIE€HUHU, 00ECIEUMBAIOIIUM JOCTHKEHHE
uenen 3aHaTus. Pa30op J0KEH UMETh OIIEHKY pabOoThl KOJJIEKTUBOB U ONPE/eNIEHNE JTYUILEero, MyTeM
BBICTABJICHUsI eMy OoJiee BBICOKOH oTMeTku. B Hauane nenecoobpa3zHo MpeIOCTaBUTh BO3MOKHOCTh
BBICKA3aTbCs "IKCIEPTHOWU" rpymnme, KOTopas, BhICIYIIAB BBICTYIUICHUS CIylIaTeseld, OEHUBAeT UX
IIPaBOMEPHOCTh, ITyOUHY U JI0KJIa/IbIBa€T CBOW BBIBOJI O JIyUIIEM KOJIJIEKTHBE, a BCIIE/ 3a Hel clienaTh
paz0op mpernogaBaTeio.

3aoanusn 0na camocmoamenbHoll padoomul CHyO0eHmMos

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

2. CocraBbTe CpaBHUTEIBHYIO TaOHIy «BHOIOTHYECKHE U COITUATBHBIE TTPEIITOCHUTKH CTAaHOBIICHUS
YEJIOBEKay.

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

4. Tloxkaxute Bame oTHOMmIEHHME K OCHOBHBIM HJIESIM  COIIMOOMOJIOTHM O TEHETHYECKOM
00YCIIOBJICHHOCTH COITUAILHOTO TIOBE/ICHUS Y€TIOBEKA.

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 CmyoeHmo8 - BBICTYIUICHUE Ha CEMHHApe,
BBINTOJIHEHUE WHAWBHyaTbHBIX 3aaHUH.

Dopmbl meKyuwyeco KOHmMpPOJA 3HAHUIL U OCB0CHHLIX KOMNEmMEHYUil — OIpOC CIymaTeaeud Mo
COACP)KAHUIO H3Yy4aeMOW TeMbl. BBISABIECHHS CTENEHM W3Y4YEHUs CTYIJEHTAMU OCHOBHOW U
JIOTIOJTHUTEIIbHOU JINTEPATYPHI.

Ooépa3zoeamenvHbvle mexHoON02UU

CemuHap-aucnyT — HHTEPAKTHBHAsA ¢opMa mNpoOBedeHUS 3aHATHA, IPEINOoJararas
my0nrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJIE CICIAaHHOTO KEM-TO U3
CTYJICHTOB COOOIIEeHMS (JOKJIama), 4YTO POXKAACT aKTHUBHYI II03HABATEIbHYIO JEATEIbHOCTh
o0ydJaeMbIX, a ¢ HE - Pa3BUTUE WHUIMATHBBLI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOECKIICHHS.
OrnupaeTcst Ha JIOTUKY TTOCIIEI0BATEILHO MOJEIMPYEMBIX MPOOJIEMHBIX CUTYaIlUi MyTeM MOCTaHOBKHU
MpOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJEMHBIX 3adad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJIHBINI OOMEH MHEHHUSMHU. BhICTymarmommM 3amaroTcs Bompockl. Kakmomy cTyneHTy nmaercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-TMOO0 HE COTIACeH C BHICTYMAIONIMM WM AyMaeT WHAYe,
OCTaHOBHTH ero. IIpemogaBarens aKTUBHO y4YacCTBYET B AMCKYCCHH, TOJBOIAUT HUTOTH OOCYXKICHHS
y4eOHBIX BOTIPOCOB, TPOBOAMT Pa300p 3aHATHSI.

3aoanun ona camocmoamenbHoil padomul CHyoOeHmos

1. JlaiiTe cpaBHUTENbHBIN aHATTU3 OCHOBHBIX HAIIPABIEHUN TEOPUH XMMHUECKHUX MPOIECCOB.

2. TlokaxxuTe OCHOBHBIC 33/1a49H SBOIOIMOHHON XUMUH.

3. OObsicHuTe, TOYEMY YTIEpO BBICTYMAET B KaUeCTBO OCHOBHOTO opranoreHa. Kakoi uHoii
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-TUmoTe3b» B pa3BUTHH MPEJCTaBICHUN O Pa3BUTUU TeOCPEPHBIX
000JI0YeK.

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

IpakTnyeckas padora Ne 12. CKOpOCTh XUMHUECKUX PEAKIINH.

XHUMHYECKOE PAaBHOBECHE

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHalU3 (aKTOPOB, BIMAIOIIMX HA HW3MEHEHHE

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-OpUEHTHPOBAHHBIX 3aJaHU Ha NpuMeHeHue npuHiuna Jle-llatense s

HAXOXJICHHUS HaNpaBJIEHUS CMEILIEHUS PAaBHOBECHS XMMHUYECKOW pEaKkIuu W aHaiu3 (HaKTopoB,

BIIUSIOLIUX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHSI.

IIpakTnuyeckas padora Ne 13.

Tema 3anamun: Xumus B ObITY U IIPOU3BOJICTBEHHON JEATEILHOCTH YeJIOBEKa
[Tonck u aHanM3 KEHCOB O MPUMEHEHWU XMMHUYECKHUX BEIIECTB M TEXHOJOTUH C ydyeToM OymyIien
MpopeCCHOHAIBPHOW  JIEATETLHOCTH IO  TeMaM: BOKHEUIIINE CTPOWTENIbHBICE MaTepHUalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHUKa, MaTepuainbl Mg SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, TEKCTHWJIHHBIE BOJIOKHA, WCTOYHMKH DHEPTUH, OPTraHUYECKUEe W MHHEPAIbHBIC
yIoOpeHus, TIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3ammra: [lpencraBienne pe3yabTaTOB peIIeHUs KeHcoB B (¢GopMe MHHH-AOKIANa C
Mpe3eHTalnen

Henan: U3yunTs XUMUYEeCKUe SBICHUS B PUPOJIC, B OBITY M Ha MIPOU3BOJICTBE.

Bonpocel ona odcysycoenusn:

1. XumMuueckue aBieHU, MPOUCXOASAIINE B PUPOJIE.

2. XuMUYecKHe SIBICHUS B OBITY U Ha MPOU3BOJICTBE.

3. OCHOBHBIC YPOBHH XUMHUYECKUX CTPYKTYP.

4. O0mIast ITMHAMUKA peaklui XUMUYECKUX IJIEMEHTOB.

5. KoHnenmuu >BOIIOIMOHHON XUMHUU.
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3a0anua u 6onpocvl 014 GopMupoeanus u KOHMPOAA 61A0CHUA KOMNEmeHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YECHUHN YICOHOUN TEMBI:
Temwt 0oknaoos/peghepamos
Posb anmxyuMuu B CTaHOBIIEHMU 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 HCCIIeIOBATENCH B CTAHOBJICHUU U Pa3BUTHUH HAYK O 3eMJI€.

s E

OopazosamenbHnble mexHono2uu

CeMHHApP-THCNYT — WHTEPAKTHBHAas (opMa NPOBeAeHHN 3aHATHSA, IIPEIIOJIararomas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCJE CJICIAHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaNa), YTO pPOXKJAeT aKTUBHYIO ITO3HABATEIBHYIO JEATCIBHOCTD
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOECKIICHHS.
Onupaercst Ha JIOTHKY ITOCIIC0BATEILHO MOJICITMPYEMBIX MPOOIEMHBIX CUTYAIHi IyTeM MOCTaHOBKH
MpOOJIEMHBIX BOIPOCOB WM TPEIABSBICHUS MPOOJEMHBIX 3ajad. Ha 3aHATHH TNPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIACHTY aaercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEeMY-TMOO0 HE COIIACEH C BHICTYMAIONIMM WM JyMaceT WHade,
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 YIIEpo BBICTYMAeT B KaUeCTBO OCHOBHOTO opranoreHa. Kakoil uHoii
XUMHUYECKUAN 3JIEMEHT MOT OBl 3aMEHUTH YIJIEPO B POJIH BEAYIIET0 OpraHoreHa?

4. Tloxaxwure CBSA3b TeOpHH XuMuueckoil sBomtonuu A.I1.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5.  Packpoiite posib «l'es-TUIOTE3b» B Pa3BUTHHU TMPEICTABICHUM O Pa3BUTHUU TeoChHEpPHBIX
000JI0YEK.

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

Dopmbl meKyuie2o KOHmMpOJA 3HAHUN U 0C60EHHBIX KOMREMEeHWull — ONpoC CIYyLIATENEN 10
COAECPKAHUIO HM3Yy4aeMOW TeMbl. BBISBIECHHS CTENEHUW H3YYEHHUS CTYIEHTAaMH OCHOBHOM H
JOTIOJTHUTEIbHOM JTUTEPATYPHI.
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OCHOBHBIE HCTOYHHKH

1. dpo3nos, A. A. Xumus [ DnekTpoHHBIH pecypc] : yaedbnoe nocodue mis CI1O / A. A. JIpo3nos, M.
B. JIpoznoBa. — DnekTpoH. TekcToBble nanHble. — 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. — DJEKTPOH. TEKCTOBBIC JaHHbIe. — ExaTepuHOypr: Ypansckuii GpemepaabHbIil
yauBepcurer, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocryna:
http://www.iprbookshop.ru/66217.html DbCnoura;

JonoJHuTeIbHbIe HCTOYHUKM:

1. Xumus [DneKTpoHHBIH pecypc]: yueOHoe mocodue /. — DIEKTPOH. TEKCTOBBIC IaHHBIS. —
Boponex: BopoHexckuii rocy1apcTBEHHBINH 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.®@. Xumus [DnekTpoHHbIH pecype] : yaebnoe nocodbue / M.®. Mapmankun, 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 s)xypHaia «Bonpockl HCTOpUH

XUMHH U TEXHAKN.

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