[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0

NHbopmauusa o Bnanen - -

oo MPHBCTEPGIBO HAYKH 1 BBICIIETO OBPA30BAHHSI POCCUIICKOW ®EEPALMN
TlomKHOCTb: U.0. ﬂﬁB@l%Bgﬂ mwﬁ%ﬁ fone pOpazeBaTEILHOE yupekaeHne BLICIIEro o0pa3oBaHus
(peﬂepaﬂbHoro YHUBEDCHUTETA «CEBEPO-KA A3CK (I)E)_IEPA.JII)HI)IH YHUBEPCUTET»

[ara noanucatms: 08.06.2026 14:38:34 IIaTuropckuii uHCcTUTYT (punuan) CKOY

YHUKaNbHbIA NPOrPaMMHBIR Kntoy: Koanemx lIaruropckoro uncrutyra (puamnan) CKOY
1c378726a41fd0143ae5bccc8ba81860b00daab2

MeToanyeckue ykazaHus

T10 BBIMIOJHEHHUIO MPAKTUYECKUX paboT
no qucuummmiae « XXMM S»
JUTSL CTYJICHTOB HAIIPABJICHHSI MIOATOTOBKH /CIICIUATBHOCTH
38.02.01 BKOHOMUKA U BYXTAJTEPCKHI VYET (110 OTPACJISIM)

2026



MGTOI[I/I‘IGCKI/IG yKaSaHI/IH JUUTA HpaKTI/I‘IeCKI/IX pa60T 10 AUCIIUITJIINHEC «XI/IMI/IH» COCTABJICHBI B
cootBeTcTBUU ¢ TpeboBaHusiMu ®I'OC CIIO, npegHazHaueHbl A1 CTYICHTOB, 00YJaIONUXCsl 10
cnerranbHocTH 38.02.01 DKOHOMEKA M OyXTanTEepCKUil y4eT (TI0 OTPaciisiM).



Hosacnumenvnan 3anucka

Meroanyeckue peKOMEHJALMM IPU3BaHbl OKa3blBaTh IIOMOLIb CTYACHTAaM B H3yYEHHUH
OCHOBHBIX TIOHSTUH, HJECH, TEOPUM U TMOJIOKEHUM IJUCHUIUIMHBI «XUMHS», U3YYAaEMbIX B XOJE
KOHKPETHOTO 3aHsATUs, CIOCOOCTBOBAaTh PAa3BUTUIO HUX YMEHHM, HAaBBIKOB M SBISIOTCS OJHUM M3
Croco00B TPOBEPKHU 3HAHUH CTYICHTOB.

Beinosnnenne yyamuMucs npakTHUECKuX padoT HallpaBJIEeHHO Ha:

- 00001IeHe, CUCTeMAaTU3alUIo, YriyOleHne, 3aKperyieHHE IOJIyYEeHHBIX TEOPETHUYECKUX
3HaHUH 110 KOHKPETHBIM TEMaM;

- (hopMupoBaHHE yMEHHUH NPUMEHATh TMOJTYYEHHBbIC 3HAHMA Ha TPAKTHKE WU PEATHU3ALUI0
€IMHCTBA UHTEIVIEKTYaJIbHOW U MPaKTHYECKON JeATeIbHOCTH;

- pa3BUTHE UHTEIUIEKTYaJIbHBIX YMEHUH Yy OyIyluX CHEUUAIMCTOB: aHAJIUTUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JP.;

- BBIpaOOTKY IIpPH PEIICHWW IOCTABJICHHBIX 3aJad TaKUX MPOPECCHOHATIBHBIX KAa4eCTB, Kak
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAsk MHUIIMATHBA.

Meronuyeckue pEeKOMEHAALMK NPU3BaHbl OKa3blBaTh IOMOIb CTYJAEHTaM B H3y4YE€HUU
OCHOBHBIX HOHATHH, WAeH, TEOpUil W MONOKEHUH IUCLMILIMHBIL, U3Y4aeMbIX B XOJ€ KOHKPETHOIO
3aHATHS, CIIOCOOCTBOBATH PA3BUTHIO X YMEHUI M HABBIKOB.

Ocoboe 3HaueHue TUCIMITIIMHA UMeeT IpU (POPMUPOBAHUM U PA3BUTUHU OOIMX KOMIETEHLUH B
cootBercTBUH ¢ PI'OC:

OK O0I. Bsibupare cmoco0bl pemieHuss 3anad  NpodeCcCHOHATBHOW  JEeSTeNbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpEMEHHBbIE CpeACTBa IIOHUCKA, aHalIM3a W HMHTEPIpETaLuU
uHbopManuy, W WHGOPMAIMOHHBIE TEXHOJOTUU /IS BBINOMHEHHSA 3a7ad NpOoQecCHOHATHHOMN
JESATEIBHOCTH.

OK 04. D¢} dexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHJIE.

OK 07. CoznelicTBOBAaTh COXPAaHEHHMIO OKPY)KAIOLIEH Cpelibl, pecypcocOepekeHuIo, MPUMEHATh
3HAaHUS 00 U3MEHEHUH KIMMaTa, MPUHIMIIBI OepexkIIMBOrO MPOU3BOJICTBA, 3PPEKTUBHO AEHCTBOBATh B
Ype3BbIYAHBIX CUTYaLMsIX.

OK 08. Hcnonb3oBarh cpeactBa (PU3NYECKOW KyJIbTYpbl JUIsl COXPAHEHMUS] U YKPEIUIEHUS
3JI0pOBbsI B Ipolecce NPOPEecCHOHATbHON NEATeNbHOCTH M IMOIJEpkKaHUs HEOOXOIUMOIo YpPOBHS
(u3nYecKoil MOATrOTOBIEHHOCTH.

B pamkax mporpammbl y4eOHON JUCIMITIIMHBI OCBAUBAIOTCS JIMYHOCTHBIE, METAIIPEMETHBIE U
MIpeIMETHBIE Pe3yJIbTaThl B COOTBETCTBUU ¢ TpeboBaHusMu PI'OC cpennero odiiero oopazoBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHHUS JIUCHMIUIMHBI JHuHOCTHBIE (JIP), MeTampenmMeTHble
(MP), npenmeTHble ans 6azoBoro ypoBHs uzyuenus (I1P).

JIP 01 Poccuiickyro rpakIaHCKyl0 MJIEHTUYHOCTh, MIATPUOTU3M, YBa)KEHHE K CBOEMY Hapoay,

YyBCTBAa OTBETCTBEHHOCTHU mnepen PoauHoil, ropmoctu 3a cBOM Kpail, cBowo Poauny, mpomnuioe u
HaCTOsIIee MHOTOHAIMOHATBHOTO Hapoja Poccuu, yBakeHHE TOCyIapCTBEHHBIX CHMBOJIOB (TepO,
¢bnar, ruMH).

JIP 02 T'paknaHCKyl0 TMO3MIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
o01iecTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE MpaBa U OO0S3aHHOCTH, YBaXKalOUIEro 3aKOH U
MIPaBOIOPSIIOK, 00Ja/alolero 4YyBCTBOM COOCTBEHHOTO JTOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaJUIIMOHHBIE HAIMOHAIBHBIE M OOIEYEeNIOBEYECKHEe TyMAaHUCTUYECKUE U JIEMOKpaTHYECKUe
LIEHHOCTH.

JIP 03 I'0TOBHOCTH K ciykeHHI0 OTeUecTBY, €ro 3aIluTe.

JIP 04 CdopMHupOBaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6H_I€CTBGHHOI>'I MPaKTUKH, OCHOBAHHOI'O HAa AUAJIOTC KYJIbTYP, a TAKKC PA3JIMIHBIX
(hopM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHKME CBOETO MECTa B MOJIUKYIHTYPHOM MHUPE.



JIP 05 CdopmupoBaHHOCT, OCHOB CaMOPA3BUTHUS M CAMOBOCIUTAHUS B COOTBETCTBHH C
00111€4eTI0BEYECKMMHY LIEHHOCTSIMHU U UJ€alaMU I'Pa)kIaHCKOro 00IIEeCTBa; TOTOBHOCTh M CIIOCOOHOCTb
K CaMOCTOSITEIbHOM, TBOPUYECKON U OTBETCTBEHHOU JESTEIIBHOCTH.

JIP 06 TonepaHTHOE CO3HAaHHE M IIOBEJCHHE B MOJIMKYJIbTYPHOM MHUpPE, TOTOBHOCTb U
CIOCOOHOCTh BECTH AMAJIOr C JIPYTMMH JIHOAbMM, JIOCTUIAaTh B HEM B3aMMOIIOHMMAHUS, HaXOAUTh
ofmuye IMenu M COTPYAHWYATh JUIi UX JOCTHXKEHHs, CHOCOOHOCTh IPOTHUBOCTOSTH HUICOJOTUU
HKCTpEMHU3Ma, HAIMOHAIM3Ma, KCEHO(GOOMH, IUCKPUMHHALUU 10 COLHAJIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAIBHBIM NPU3HAKAM U JPYTUM HEraTHBHBIM COLUATIbHBIM SIBJICHUSIM.

JIP 07 HaBblkK COTpyHHYECTBA CO CBEPCTHUKAMH, JE€TbMH MIIAJIIETO BO3PACTa, B3POCIBIMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATEIBCKOM, POSKTHONW U IPYTUX BUAAX
NESTEIbHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHHWE M IOBEIEHHE HA OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX
[EHHOCTEH.

JIP 09 T'OTOBHOCTH M CIIOCOOHOCTH K OOPa30BaHHIO, B TOM YHCJIE caMOOOpa3oBaHHIO, Ha
IPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOLICHHME K HEMPEpbIBHOMY OOpPa30BaHMIO KaK YCIOBHIO
YCIEIIHOM MpoecCHOHATBHON U 00LIECTBEHHON AEATEIbHOCTH.

JIP 10 DcreTndeckoe OTHOIIEHUE K MUPY, BKIIIOYAsi 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHUH.

JIP 11 Tlpunste W peanu3aiyio LEHHOCTEH 3J0poBOro M Oe30macHOro olpasa >KW3HH,
NOoTpeOHOCTH B  (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHUSX CHOPTUBHO-030POBUTEIBHOM
NEeSITENIbHOCThIO, HENIPUSATHE BPEAHBIX PUBBIUEK: KYPEHMUSI, YIOTPEOIEHHS aJIKOT0JIsl, HAPKOTHKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (U3HYECKOMY H
MICUXOJIOTMYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U IPYIHX JIIOJel, YMEHUE OKa3bIBaTh IEPBYIO
MTOMOLIb.

JIP 13 Oco3HaHHbIH BeIOOp Oyaymiel npodeccuu U BO3MOXKHOCTEH peann3alui COOCTBEHHBIX
YKU3HEHHBIX IIJIAaHOB; OTHOILEHUE K MPO(eCCHOHATbHON NEATENbHOCTH KaK BO3MOXKHOCTH y4acTHs B
PELIEHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOJIEM.

JIP 14 CdopmMHpoBaHHOCTh 3KOJOTUYECKOIO MBILIUICHUS, MOHUMAHUS BIUSHUS COLMAJIBHO-
SKOHOMMYECKHX IMPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIbHOM cpelibl; MPUOOpETeHNE ONbITa
9KOJIOrO-HaMNPaBIEHHON JAESTEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOILIEHUE K CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSITHUS
LIEHHOCTEN CEMEUHOM KU3HH.

MP 01 CamocrositesHO (POPMYIHpPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATH €€
BCECTOPOHHE.

MP 02 VYcranaBnuBarh CYIIECTBEHHBIM IIpU3HAK WM OCHOBAaHMs Ui CpPaBHEHMS,
KJaccuukanuu 1 0000IIeHus.

MP 03 OnpenensaTe nenu 1eaTeIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUHU UX JTOCTHKECHUSI.

MP 04 BpIBIATE 3aKOHOMEPHOCTH M IPOTUBOPEUHNS B PACCMAaTPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTB KOPPEKTUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH.

MP 06 Bnaagetr HaBBIKAMU Y4eOHO-MCCIIEIOBATEIHLCKOH M TMPOCKTHOW EATEeITHLHOCTH,
HaBBIKAMU pa3peIieHus npooieM.

MP 07 CnocoOHOCT, M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB peIIeHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.



MP 08 OBnaneHue BUIaMu AEATEILHOCTH 110 MOJIYYE€HNIO HOBOTO 3HAHUS, €T0 MHTEPIPETALUH,
MpeoOpa3OBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyalUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX U COLUAIBHBIX TPOEKTOB.

MP 09 ®opmupoBaHue HAay4HOTO THIIA MBIIUICHUS, BIAJCHUE HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMH IMOHATHSIMHU U METOJIAMH.

MP 10 CraButh u popMyaupoBaTh COOCTBEHHBIC 33J1a4l B 00Pa30BATEIBHON EATCILHOCTH H
KU3HEHHBIX CUTYaIUsX.

MP 11 BpIABIATP NPUYMHHO-CIEICTBEHHBIE CBS3UM U aKTyaJIM3UPOBaTh 3a7ady, BbIJIBUIATH
TUIOTE3Y €€ pPEUIeHMs, HaXOJUTh apryMEHThI JUIsl JOKa3aTelbCTBa CBOMX YTBEP)KIEHHUH, 3a/1aBaTh
IapaMeTpbl U KPUTEPUU PELICHUS.

MP 12 AHanu3upoBaTh NOJYYEHHbIE B XOJI€ PEUICHUs 3aJayd Pe3yJbTaThbl, KPUTHYECKHU
OLIEHUBATb UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX.

MP 13 JlaBaTb OIIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnaners HaBbIKaMU MOJY4YeHHs WHGOPMAIMU W3 HCTOYHHKOB pAa3HBIX THUIIOB,
CaMOCTOSITENTFHO OCYIIECTBIIATh TOUCK, aHAJIN3, CHCTEMAaTH3alMI0 W HHTEPIPETAHI0 UHPOPMALUU
Pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS.

MP 15 Co3nmaBaTh TEKCTHI B Pa3iWYHBIX (OpMarax C y4eToM HaszHaueHUs MHPOpPMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMPAst ONTUMAIIbHYIO OpMY IIPEICTABICHUS U BU3YyaIU3all1u.

MP 16 OueHuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh MH(POPMAIUH, €€ COOTBETCTBUE IPAaBOBbIM
1 MOPAJIbHO-3TUYECKUM HOPMaM.

MP 17 HUcnonb3oBaTh cpeacTBa MHMOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
peleHN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpraHU3allMOHHBIX 3a]a4d ¢ coOII0ieHueM TpeOoBaHUN
SPrOHOMHUKH, TEXHUKU O€30IacCHOCTH, TUTHEHBI, PECypcocOepeXeHus], MPABOBBIX U ATUYECKUX HOPM,
HOpM MH(OpMaIMOHHON 6€30aCHOCTH.

MP 18 Biamers HaBbIKaMU paclio3HaBaHUS M 3alUThl WHGOpMAIUH, WHOOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

I[P 01 CdopmupoBaHHOCTb  NPEACTABICHUNA: O  XHMHUYECKOW  COCTaBJISIOLICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHPA, POJIU XUMHUH B TIO3HAHUM SBJICHUI NPUPObI, B POPMUPOBAHUU
MBIIIEHUS] U KYJIBTYpPbl JIMYHOCTH, €€ (QYHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOIUMOM ISl pelieHus
MPAKTUYECKHX 33/1a4 U KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOJHON
cpene.

[P 02 Bnagenue cucteMOdM XMMHMUYECKHX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraroliue
MOHATUS (XMMHUYECKMH D3JIEMEHT, aTOM, 3JIEKTpOHHas 000JI0uKa aroma, s-, p-, d-3JEKTpOHHBIE
opOuTanyM aToOMOB, MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTENEHb OKHUCJICHUS,
XUMHYECKas CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBII 00beM, YIIepOAHbIN CKEEeT, PYyHKIMOHAIbHAS
rpymna, paaukai, U30Mepus, H30Mepbl, TOMOJIOTHYECKHUM psifl, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOI- U
a30TcoJiepKalllie COEIWHEHHUs, OMOJIOrMYecKd aKTHUBHbIE BellecTBa (YIJI€BOJBI, KHUPBI, OENKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEIUHEHMS, KpHCTaJUIMYecKas
pelieTka, THUIIBI XUMHUYECKHX peaxuit (OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-H
SHIOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa), pacTBOp, JJIEKTPOJMUTHI, HEINEKTPOJIMTHI,
NEKTPOJINTUYECKAST TUCCOLMALINSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW DPEAKIIH,
XMMHUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHMSI OPIraHNYECKUX BEILIECTB
A.M. byrtnepoBa, Teopusi ANIEKTPOJIUTUYECKOW JuccolManuu, nepuoanuyeckuii 3akon JI.U.
MenpeneeBa, 3aKOH COXpPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUHA S3BIK XUMHH,
(akToNOrMuecKue CBEIEHUS O CBOMCTBAX, COCTaBe, IMOJYYEHHH M O€30MacHOM HCIOJb30BAHUN



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

ITP 03 CdopMuUpOBaHHOCTP YMEHHMH BBISBISATH XapaKTEpPHbIC IPU3HAKK U B3aUMOCBS3h
W3YYEHHBIX MOHATUM, MPUMEHATh COOTBETCTBYIOIIME MOHATHS IPU OMHUCAHUM CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB U MX IPEBPAIICHUN; BBISBISITh B3aUMOCBA3b XUMHUUECKUX
3HAHUH C TIOHATUSMU U NPEACTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB.

ITP 04 ChopMupoBaHHOCTh YMEHUH HCIIOJIB30BATh HAMMEHOBAHUS XUMUYECKUX COCIUHCHUIA
MEXIYHapOJAHOIO COH3a TEOPETUYECKOM U NPUKIAJHOM XUMUM M TpPUBUAIbHBIE Ha3BaHUS
BaXHEHIINX BeUIECTB (ITUJICH, alleTUJieH, TIulepuH, (eHos, (opmanpierus, yKCycHas KHUCIOTa,
[JIMLWH, YrapHbIMA ra3, yIrIeKHUCIbIA Ia3, aMMHUaK, ranieHas U3BECThb, HEralleHas WU3BECTb, MUTbEBAs
colla M JIPYruXx), COCTaBJIATH (POPMYJIbl HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB, ypaBHEHUS
XUMHUYECKUX pEeaKlUUi, OOBSICHATh UX CMBICI; MOATBEP)KIaTh XapaKTepHble XUMHYECKHE CBOICTBa
BELIECTB COOTBETCTBYIOLMMU 3KCIEPUMEHTAMU U 3alUCSIMU YPaBHEHUN XUMUUYECKUX PEAKLIUM.

I[P 05 CdopMHpOBAaHHOCT, YMEHUH YCTaHABJIMBATH MPHHAJICKHOCTh H3YYCHHBIX
HEOPraHUYECKUX W OPraHMYECKUX BELIECTB K OIpPEAEICHHBIM KjaccaM M IpyllaM COEIUHEHU,
XapaKTepu30BaTh HMX COCTAaB W Ba)KHEWIIME CBOWCTBA; OMNPEAENATh BUIbl XUMHUYECKHUX CBSI3EH
(xoBaJleHTHAsl, NOHHAsI, METAJUIMYECKas, BOJOPOJHAs), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJ1acCU(UIUPOBATH XUMUYECKUE PEAKIIUU.

I1P 06 Bnagenne OCHOBHBIMU METOJaMHU HAYYHOI'O IIO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI
(HabnrofeHue, u3MepeHue, YKCIIEPUMEHT, MOJICTTMPOBAHHE).

ITP 07 CdopMHpPOBaHHOCTh YMEHHH MPOBOIUTH PACUETHl 10 XUMHYECKUM (QopMmylaMm H
YpaBHEHUSIM XHMMHYECKHX pEaKkUUi C HUCHOJIb30BaHUEM (U3NYECKUX BEJIWYUH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) Tra30B, KOJIWYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHbIE XMMHMUYECKHUE 3HAHUS JJISl NPUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHUEM.

ITP 08 CdhopMHUpPOBAaHHOCTh YMEHHI TIAHUPOBATh U BBIMOJHITH XUMUYECKUN SKCIIEPUMEHT
(mpeBpallieHusT OpPraHUYECKHX BEIIECTB MPH HArPEBaHHH, IOIYYCHHE OSTUJICHA M HM3yYEHHE €ro
CBOMCTB, KaUYECTBEHHBIC PEAKIIUU Ha ajbJACTUIbI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypaius O0eIKoB
IIPU HarpeBaHUU, IBETHbIE PEaKLMU OEJIKOB; MPOBOIUTh PEaKIIMK HOHHOTO 0OMEHa, ONPENIENATh CPELy
BOJHBIX PACTBOPOB, KAUECTBEHHBIE pEaKIIMU Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHWUSI; pElIaTh OKCIEpUMEHTAIbHBIE 3amauu mo TemMaM "Meramnel" u  "Hemeramnsi") B
COOTBETCTBHUH C ITPaBHJIaMU TEXHUKHU OE€30MMACHOCTH MPU OOpalleHUH C BEIIeCTBaMU U J1JaOOpaTOpPHBIM
000py/I0BaHUEM; IIPEJICTABIIATH PE3YIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B (opMe 3alucy ypaBHEHUN
COOTBETCTBYIOLINX peaklUuil U (HOpMyIHPOBATH BBIBOBI HA OCHOBE ITHX PE3YJIbTAaTOB.

ITP 09 CpopMUpOBaHHOCTH YMEHHSI aHATU3UPOBATH XUMHUUECKYI0 HH(POPMAIIUIO, TIOTYyIaeMyIo
U3 Pa3HbIX UCTOYHUKOB (CPEICTB MaccoBOil nH(popMmalyu, cetb IHTepHET U 1pyrue).

ITP 10 CdopmupoBaHHOCTh YMEHHH cOOMIONATh NMpaBHJIa 3KOJOTMYECKH 11EJIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENIAX COXPAHEHHS CBOETO 3/I0POBbSI U OKpYXKaroIleH
MPUPOJHON Cpenbl; YYUTHIBATh OMACHOCTh BO3JIEHCTBUS HA JKMBBIE OPraHU3MbI OIPEIEIECHHBIX
BELIECTB, IOHMUMAs CMBICJI [T0Ka3aTeNs MPeesIbHOM T0MyCTUMON KOHLIEHTPALIUH.

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

I[P 12 Jlnsg cienbIX W Cla0OBUASAIIMX OOydYalOHMIMXCS: CPOPMHUPOBAHHOCTH YMEHHS
UCIIOJIb30BaTh pelbeHO TOUYEUHYIO cucTeMy oOo3Hadenwit JI. Bpaiins mis 3amucu XUMHUYECKHX

bopmy.



IIpakTnueckas padora Ne 1.
Tema 3anamus: CTpoeHHE aTOMOB XUMUYECKUX JIEMEHTOB U MPUPOJa XUMHUUYECKUX CBSA3CH.
Lenp paboTel: pa3oOpaTh OCHOBHBIC MOHSTHS W 3aKOHBl XMUMHUYECKUX CBSA3CH M XMMUYECKUX
3JIEMEHTOB
Bonpocs! pist o0cyxaeHus:
[IpencraBieHus 0 CTPOCHUHU BELIECTBA.
BanenTtHOCTb.
Xumudeckue GopMyiibl (MOJIEKYISIpHbIE U CTPYKTYPHBIE).
3aKkOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs M MOJEKyJspHas macca. PacueTsl 1o
XUMHUYECKUM (popmymnam.
3aKOH COXpaHEHHUs MacChl BELECTBA MIPH XUMHUYECKUX PEaKLUAX.
Tembl 1ok1a10B/pedpepaToB:
«OCHOBHBIE 3aKOHBI XUMHI.
«OKu3Hb, Kak GMOTOTHYECKUIT KPYTOBOPOT BELIECTBY.
UpesBbIyaiiHble CUTYalMH 3KOJIOTMYECKOr0 Xapakrepa.
XUMUYECKOE OPYKHE U €T0 MOpaXKaroure PakTopsbl.
NunuBuayanbpHbIC 3a1aHAS
OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO YYSHHUS
YeMy paBHBI OTHOCHUTENBHBIE MOJIEKYIApHBIE Macchl cieayromux Bemecrs:a) NaCl, 6) C6H1206,
B) Cu(NO3)2, 1) A1203, n) SiCl4, e) Ba(OH)2?
OnuuuTe KaYeCTBEHHBIM U KOJMYECTBEHHBIH cocTaB cieayromux Bemects: a) NaOH, 6) H2S04,
B) HNO3, r) CaCl2, n) C6H1206, ¢) CaSO4, x) AI(NO3)3.
Uemy paBHBI MacCOBBIE 10U (B %) 2JIEMEHTOB B CIEAYIOLIUX BEIIECTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, x) Cu(NO3)2?
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
CocTaBbTe ypaBHEHHUS peakuii, KOTOPbIE BHIPAKAIOTCS CIETYIOIIUMU CXEMaMU:

a) Na+H20 — NaOH + H2; 0) Al+Cl2 — AlCI13;

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

NaBr;

1) Al+02 — A1203; e) Fe203 + Al — Fe + AI203;
k) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Cxoubko rpammoB Fe203 BCTYMUIIO B PEAKIUIO C ATFIOMUHUEM:
Fe203+ 2Al =2Fe + Al203, ecu nipu 3ToM oOpazoBaioch 560 r xenesa?
PaccuunraiiTe Maccy yriekuciaoro ra3a, KOTOPBIM MOJYYUTCS TIPH CTOPaHUU OT YIS 10 YpaBHEHUIO:
C+02=CO02.
CKoOJpKO rpaMMOB BOJIBI HY)KHO JJIs IOJy4ueHus 4 T kuciaopoaa no peakuuu: 2H20 = 2H2+02?
Ckonpko rpamMmoB FeSO4 obpasyercs npu B3aumoaerictBuu pactBopa CuSO4 ¢ xkene3oMm, eciaunpu
sToM obpa3zyercs 128 r meau no ypaBHeHuto: CuSO4+Fe=FeSO4+Cu?
CkoJIbKO rpaMMOB IIMHKA U cepHOU kucinotel H2SO4 HyxHO /1t moimydeHus 4T BOAOPOa MOPEaAKIUU:
Zn+H2S04=7ZnSO4+H2?
Cxkonbko rpammoB H3PO4 Bcrymaer B peakumto ¢ 42 r ruapokcuna kamuss KOH nmo ypaBHenwmrio:
H3PO4 + 3KOH = K3PO4 + 3H20?
3axon Asocadpo. Monsapuuiii 06vem caza
Kakoii 06beM Tipu H. y. 3aHUMAIOT ClIeytonIue KonnyecTa razon:a) 3,0 moab, 1) 0,001 Monb,
0) 0,1 mons, x) 12 Moub,
B) 5,0 MoJIb,
Kaxkoit o0beM niput H. y. 3aHUMAIOT:
a) 22 r yraekucioro raza CO2, n) 6,4 r okcuna cepol (IV) SO2,
0) 19t dropa F2, e) 4 r okcuna azora (IV) NO2,
B) 7,1 r xnopa CI2, k) 5,6 r okcuaa yriuepoaa (II) CO?
r) 1,4 r azota N2,
Kakoii 06beM kuciopoga HeoOxomaum s cropanus 18 r yriepona no peakiuu C+02=C0O27?



CKOJIBKO JINTPOB BOJOPOJA BBIACIUTCS MPH B3auMoaeicTBuu 10,8 T alfOMUHHS C COJITHOM KUCIIOTOM:
2A1 + 6HCI=2A1CI13 + 3H2?

Kaxkoit 06beM BOJ10pO1a MOKHO MOTYYUTh TIpH AecTBUHU 0,2 MOJIb ITMHKA HA PACTBOP CEPHON KMCIIOTI
no peakiuu  Zn + H2SO4 = ZnSO4 + H2?

Haiinute  o0wbem  yruekucnoro raza  CO2 u maccy rugpokcuna Harpus NaOH, npu
B3aUMOJICHICTBUHU KOTOPBIX oOpa3zoBaiicss 21 r ruapokapbonara Hatpus NaHCO3 1o peaknuu
NaOH + CO2 = NaHCO3



IIpakTnyeckasi padora Ne 2.

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

Ienab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TMPEICTABICHUSMU O TMEPUOJUYECKONH CHCTEMe
XUMHU4ecKux 3iemMeHToB .M. MenneieeBa B CBETE yUEHUSI O CTPOCHUHU aTOMOB M BEIECTBA;
YCTaHOBJICHHE 3aBUCUMOCTH CBOICTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB OOpPa3yIOMIMX HX
XUMHUYECKUX 3JIEMEHTOB.

Bonpocsl nJis1 00Cy:KaeHUs:

1. CoBpeMeHHBIE NpEACTaBIEHUA O CTpoeHHU aToMOB. CocTaB aTOMHBIX SJEP.
N3oTtonsl. [lopsakoBblit HOMep 3JeMEHTa - 3apsij pa ero arTOMOB.

2. CrpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IIEPBBIX TPEX MEPUOI0B. DINEKTPOHHbBIE
obnaka u s-, p-, d-opouTanu, GopmMbI MEKTPOHHBIX 00JIAKOB.

3. XapakTepucTuKa 3J1€MEHTA U €ro COEJUHEHU Ha OCHOBE I0JIOKEHUS B MIEPUOIUYECKON
CHUCTEME U CTPOCHHUSI aTOMa.

4. 3aBUCHUMOCTb CBOWCTB XMMHYECKHMX BELIECTB OT CTPOEHHUS aTOMOB OOpa3ymoIUX HX
XUMHUYECKHX 3JIEMEHTOB.

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI TP U3y4EHUH y4EOHOU TEMBI:

Temut 0oknaoos/peghepamos:

1. «OCcHOBHBIE IPUHIUIIBI AaTOMUCTUYECKOTO YUEHUS O IPUPOAEH»

2.«Ku3Hb, Kak OMOIOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBblyailHble CUTYalH, YCIOBHO, 0€3 3arpsi3HEHUS OKPYKaIOLLEH CPEeIbl.

4. O 3Ha4YeHHH 3/I0POBbS YEIIOBEKA U 37J0POBOr0 00pa3a )KU3HU.

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1.IIpoBepka BBHIOTHEHHOTO 3a/1aHUs

2.Pa30op 10BOJOB B MOJIB3Y TOW MIIM MHOM MTO3UIIHH.

3.01eHKa CTeNneHN apryMEHTUPOBAHHOCTHU CYKIACHHM.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. CoBpeMeHHbIE IPEACTABIEHNSA O CTPOEHUU aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. M3oTOmHI.

4. TlopsinkoBbIl HOMED AJIEMEHTA - 3apsil S/Apa €ro aTOMOB.

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

B pesynbTare u3yueHus TeMbl CTYAEHTHI JOJIKHBI:

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

YMeTh 1aBaTh XapaKTEPUCTUKY XMMUUYECKHX 3JIEMEHTOB TPEX MEPBBIX MEPHOJNOB U  HUX
COCMHEHUN IO MOJIOKEHHUI0 B INEPUOJUUYECKON CHCTEME; ONPENENSATh JJIEMEHT IO €ro
AJIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONA CAMOCHMOAMENbHOU padomevl cmyOeHmoe — BHICTYIIJIEHUE HA CEMUHAape,
BBINIOJIHEHUE UHIMBU1yaIbHBIX 3aJIJaHUH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHX pPeaKkIUil

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

Bonpocwl ona oocyscoenusn:

[IpocToe u crnoxkHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHKS IMTOHATHSA XUMUYECKOr'0 3JIEMEHTA.

OO0mias TMHAMHUKA PEeaKIui XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIOIUOHHONA XMMHH.

PacueTtsl ¢ yueTom 3aKOHOB COXpaHEHHSI MAaCChl BEIIECTB U MOCTOSIHCTBA COCTaBa BEILIECTB.

S



3aoanua u eonpocel 0aa Hopmuposanus u KOHMPONA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTH)KEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMITETEHITNH NMPU U3y4eHUU YIeOHOM TeMBbI:

Temwt 0oknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.

ConneyHas cucteMa U ee CTPYKTypa.

Pons JIaBya3pe B CTAHOBIEHUU COBPEMEHHOM XUMHUH.

J..MeHnneneeB U CTAaHOBJIICHUE CUCTEMHOTO MOJX0/1a B XMMUYECKON HayKe.

Ponb oTeuecTBEHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMle.

MRS

OopazosamenbHble mexHon02UU

CeMuHap-IUCNYT — HWHTEPAKTHBHAas ¢opMa NpPOBeIeHUs] 3aHATHS, IPEANOararoias
myOIrdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJE CICIaHHOTO KEM-TO U3
CTYJICHTOB COOOIICHMS (JIOKJIaaa), 4YTO POXJAaeT aKTUBHYIO IT03HABATCIBHYIO JIEATEIBHOCTh
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBLI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOCKIICHHS.
Omnupaercst Ha JIOTHKY MOCIIC0BATEILHO MOJICTHUPYEMBIX MPOOJIEMHBIX CUTYaIlUi MMyTEM IMOCTAaHOBKH
MPOOJIEMHBIX BOIPOCOB WJIM TPEABSIBICHUS MPOOJIEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIeHTY aaercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEMY-TUOO0 HE COIIACEH C BBICTYMAIONIMM WM JyMaceT WHade,
OCTaHOBUTH ero. lIpenojaBarenb aKTHBHO YYacTBYET B JUCKYCCHH, TOJBOIMT UTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, ITPOBOAMT Pa300p 3aHATHSI.

3aoanusn 0na camocmoamenbHol padoomaul CHy0eHmMos

1. PackpoiiTe COOTHOLIEHHE MOHSATUN «aTOM», «MOJIEKYJIa», «XUMUYECKUU 3JIEMEHT», «IIPOCTOE
BCILIECTBO», «CIIOKHOE BEIIIECTBO.

2. JlaifTe cpaBHUTEJIbHBIN aHAIU3 OCHOBHBIX HAMPABJICHUH TEOPUU XUMHYECKUX MPOIECCOB.

3. Ilokaxute OCHOBHBIC 334 PBOJIIOLIMOHHON XUMUH.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KaueCcTBO OCHOBHOrO opraHorena. Kakxoil wHoM
XUMHUYECKUN 3JIEMEHT MOT OBl 3aMEHUTH YIIIEPOJ] B POJIU BEIYIIETO OpraHOreHa?

5. Tlokaxwute cBsI3b TeOpHH XUMHUECKOU 3BomonMH A.IL.PyneHko ¢ Teopreit mpoucxoxaeHus KU3HU
A.N.Omnapuna.

6. JlaliTe CpaBHHUTENbHBIM aHANU3 KOHIICMIUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJIHKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPadOmsvl CmyOeHmoe — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYaIbHBIX 3aJIaHUH.

Dopmvl meKyuyezo KOHmMpPONA 3HAHUIL U O0CB0EHHBIX KOMREmeHWull — OIpoc ciyuiareiaed mo
COJICPKAHHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENEHM W3YYECHUs CTyJEeHTaMH OCHOBHOW W
JOTIOTHUTENLHOM JTIUTEPaTypHI.

IIpakTyeckas padora Ne 4.

Tema 3anamusa: Kinaccupuxkanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaAaHMYECKHUX BelleCTB.

Heab: M3y4yntb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMEe BelecTBa UCXOAA U3 WX
XMMUYECKON GOPMYbl AN COCTaBNEHUE XUMMYECKON GOPMYabl MCXOAA U3 HAa3BaHUA BeLLecTsa no
mexayHapoaHoun (MIOMNAK) nnu TpusmanbHon HOMeHKNaType.
PelweHne npakTMYeCcKMX 3afdaHMK NO KAacCUPUKaUMK, HOMEHKNATYPE U XUMUYECKMM dopmynam
HEOPraHNMYeCKMX BELLECTB Pa3/IMYHbIX KAAcCcoB (yrapHbli ras, YrneKkucabli ras, aMMWaK, raweHas
M3BeCTb, HeraweHas W3BeCTb, MWTbeBaA COA4A M APYrUX): HasbiBaTb M COCTaBAATb GOPMy/bl
XMMUWYECKNX BeLecTs, onpeaenaTb NPUHALNEKHOCTb K Knaccy.

MCTOUYHMKN xmmmyeckon nHpopmaumm (cpencts maccoBoi MHPopmaumm, ceTb MHTepHeT m
Apyrue). Mouck nHdopmauumn No HasBaHUAM, MAeHTUdMKATOPaAM, CTPYKTYPHbIM GopMynam.

IpakTnyeckass padora Ne 5. Tema 3anamusa: PU3NKO-XMMUYECKME CBOMCTBA
HeopraHM4YecKnx BeLecTs.
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CocTaBneHve ypaBHEHUA XMMWYECKUX PEeaKLMA C y4yacTMeM MPOCTbIX U CNOXKHbIX HEeOpraHUYecKmx
BELLEeCTB: MEeTa//IOB M HEMETa/ZIOB; OKCUAOB METaNNoB, HEMETAN/I0B U aMPOTEPHbIX 31E€MEHTOB;
HEOPraHWYeCKUX KUCAOT, OCHOBAHMMA U amMOPOTEpPHbIX TMAPOKCUMAOB; HEOPraHUYeCKUX conen,
XapaKTepm3yHoLLMX UX CBOMCTBA.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWN Ha CBOMCTBA, COCTaB,
nonyyeHve u 6e3onacHoe WCMONb30BaHME BAXKHEMLIMX HEOPraHWYecKux BelecTs B ObITy
NPaKTUYECKOW AeATeIbHOCTU Ye/l0BeKa.

Llesb: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSAMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:kaeHu:

1. TlousTus pacTBOp, paCTBOPHUTEINb U PACTBOPEHHOE BEILIECTBO.

2. Pacuersl 10 ONpeeeHNI0 KOHIIEHTPALlMU PaCTBOPOB.

3. OcHoBbI cTexroMeTprd. PacyeTsl Mo XUuMU4YecKuM (GopMyJiaM U YpaBHEHHSIM.

4. DNEKTPOIUTUYECKAsT TUCCOIMAIIHS KaK 00paTHMBIi TPOIIECC.

5. CreneHp IUCCOLMALINY, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

6. Jlucconmanys KUcjoT, menodei, coeir. CBOMCTBa HOHOB.

7. CocTaBlieHUE peakIuii COeIUHEHUS, Pa3I0KEeHUs, 3aMEeIeHHs, 0OMeHa.

8. Peakiin MOHHOTO OOMEHA B PaCTBOPAX JIEKTPOJIUTOB.

9. CocraBieHrie ypaBHEHUI B MOJIEKYJISIPHOM U MOHHOH (hopme.

10. IToaroroBka pacTBOPOB 33 JaHHOW KOHIICHTPAIIUU B OBITY U Ha MPOW3BOJICTBE.

3adanua u eonpocwvl 0na hopmuposanus u KOHMPOAA 61A0CHUA KOMHEmMEeHUUAMU,
MO3BOJISIONIAE OIPENENNUTh JOCTIKEHHE CTYJICHTOM OT/ACIbHBIX YUYEOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUH YUeOHOM TeMBbI:

Temwt 0oxknaooe/pepepamos:

. «KopmyckynsipHas KOHIETIUS ONHCAHUS TIPUPOJIBI.
. «OCHOBHBIE 3aKOHBI XUMHUU».
«Ku3Hb, Kak OMOJIOTUYECKUIM KPYTOBOPOT BEIIECTBY.
. «CoBpeMeHHbIE TPeACTaBICHUs 00 3BOIOLNH KU3HI».
. «310pOBBE U PabOTOCIIOCOOHOCTHY.
. «IIpMHLIUITBEI COBPEMEHHOMN OMO3THKM.

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

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1. TIpoBepka BBINOJIHEHHOTO 33 JaHUS

2. Pa3b6op 10BOJOB B M0JIb3Y TOM WIJIM MHOW TTO3UIIUU.

3. OmueHka cTeneHy apryMeHTUPOBAHHOCTH CY>KJICHHM.

Temut 015 camocmoamenbHO20 U3yUeHUA:

1. DnexTponauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBII MpoLecc.

2. CreneHp TUCCOLMAliK, CUIbHBIE U CIIa0ble AJIEKTPOJIMTHL.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil nPpo6epKu 3HAHUIL:

B pe3ynbTare u3ydyeHus TeMbl CTYAEHTHI JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb U PAaCTBOPEHHOE BELIECTBO; TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLMALUM; YCIOBUS NMPOTEKaHHs peakUUM HMOHHOTO OoOMEeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOpPaTUMbIE XUMUYECKHE PeaKIMn

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUH B CBeTe
npeJCcTaBIeHUN 00 AJIEKTPOIUTUUECKON JUCCOLMAINN; TPOU3BOJUTH PpACUYETHI IIO
OTIpE/IeNIEHNI0 KOHIIEHTPAlMU PACTBOPOB; BBHIMOJHATH XMMUYECKHE OIBITHI, IOATBEPKIAIOIINE
CBOWMCTBA M3YYEHHBIX COEIUHEHHUH, XapaKTEpU3YIOIIHE CBOWCTBA KJIACCOB HEOPTAaHUYECKUX
COEIMHEHUHN; 3amuchiBaTh YpPaBHEHUS peakIMii HOHHOrO OOMEHa;  COCTaBJAThH MOJHBIE U
COKpallleHHble HOHHBIE YPaBHEHMS.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU PAdOmMbl CMyOeHmoe — BHICTYIIJIEHUE Ha CEMUHape,
BBIMOJHEHUE WHANBUAYAIbHBIX 3aJaHHUH.

IIpakTnueckas padora Ne 6.
Tema 3anamun: Knaccudukauma, CTpOEHUE M HOMEHKNATYpPa OPraHMYeCcKMX BelecTs
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HomeHKnaTypa opraHMYecKMx COeMHEHNN OTAENbHbIX KNaccoB (HacCbILEeHHbIe, HeHACbIWEHHbIE U
apomaTtuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI U
Ap.) CocTaBneHMe MNOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMY/N OpraHUYecKuMx BeLLecTs
OTAENbHbIX KAACcCoB, UCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOM U TPUBUANbHOW HOMEHKANAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbperns, yKCycHaa KUCNoTa, FAMUMH). Pacuerbl
npocteiiwent Gopmysibl OPraHUYECKOM MONEKY/bl, UCXOAA U3 3NEMEHTHOro cocTaBsa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMU IMPEICTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
1. Knaccudukanus ocHoBanuii 1 kuciot. Cocras.
2. X¥IMUYECKHUE CBOMCTBA OCHOBAaHUI U KUCJIOT.
3. XapakTepucTuka B CBETE€ TEOPUU BJIEKTPOJIUTUYECKONU TUCCOIMAIMU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKNX COCAUHEHUM.
4. OCHOBHBIE€ CBOMCTBA METAJIJIOB M HEMETAILIOB.
3a0anuna u 60onpocvl 014 (OPMUPOGAHUA U KOHMPOIA 6J1A0CHUA KOMHEmEeHUUAMU,
MO3BOJISIIOIINE  ONPEJCIUTh JOCTHIKEHHE CTYJEHTOM OTACIbHBIX Y4eOHBIX 3a/iad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPH U3y4YEHUHN YUeOHOM TeMBbI:
Temwt 0oxknaooe/pepepamos:
1.«OKu3Hb, Kak OMOJTOTUYECKHI KPYTOBOPOT BEILIECTBY.
2. «CoBpeMeHHbIE TIPEICTABICHUS 00 YBOJIOIUN KUZHU.
3. «310poBbE U PAOOTOCIIOCOOHOCTHY.
4. «IpyHUIUIIBI COBPEMEHHON OMOATUKI.
5. Upe3BbIualiHble CUTYALIMH KOJIOTMYECKOr0 XapaKTepa.
6. UpesBblYaliHbIC CHUTYalllH, YCIOBHO, 0€3 3arps3HEHUs] OKPYKAIOIIEH Cpeibl.
7. Upe3BblYailHbIE CUTyallM! C 3arPSI3HEHUEM OKPYKAIOIEH CPeIbl.
Dopmvl mexyuieco KOHmpOaa 3HaHU:
1. [IpoBepka BHITIOJIHEHHOTO 3aaHus
2. Pa36op 10BOJOB B MOJIB3y TOW UM HHOW MO3HIIUH.
3. OueHka cTeneHyu apryMeHTUPOBAaHHOCTH CYXICHUH.
Temut Ona camocmoamenvbHo20 uyyeHus:
1. Knaccudukanys ocHoBanuii u kucnot. Cocras.
2. X¥MHY€ECKHEe CBOMCTBA OCHOBAaHUM M KHCJIOT.
B pesynbTaTe u3ydeHust TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccu(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUI U KUCIIOT.
YMeTh XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIAaCCOB HEOPTaHMYECKUX COEIUHEHUI;
COCTaBJSITh TEHETHUYECKHE pSAabl, O0Opa3oBaHHBIE MAaHHBIMH KJIaCCaMU HEOPTaHUYECKUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBolicTBa OpraHMYeCcKnX CoeAnHEHUN

Ieab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IOJOXKEHHUAX
TEOPUU CTPOEHMSI OpraHn4ecknx coequHeHnii A.M.bytieposa.

CBOICTBA OpraHWYECKUX COeAMHEHW OTAENbHbIX KNAcCoB (TPMBMANbHAA U MEXAYHapoAHas
HOMEHKNATypa, XMMWYECKMe CBOWMCTBA, cnocobbl nosnyyeHuda): npegenbHble (aNKaHbl WU
LMK/I0a/IKaHbl), HenpeaenbHble (aNKeHbl, aNKMHbI U afKagMeHbl) U apoMaTUYecKue yrneBogoposbl,
cnupTbl U GeHonbl, KapboHOBbIE KMCNOTbI U 3PUPBI, anbaerngpl U KETOHbI, aMUHbI U AMUHOKMUCNOTDI,
BbICOKOMONEKYIAPHbIE COeANHEHMUA. 3aaHNA HA COCTaB/lIeHNE YPaBHEHUN XMMUYECKUX PeaKuuin ¢
y4yacTMem OpraHMYecKmnx BeLLecTB Ha OCHOBAHMM UX COCTaBa M CTPOEHMA.

Bonpocsl 115 o0cy:xkaeHu:

1.Teopus xumuueckoro ctpoenus A.M.bytieposna.

2.XMMHUYECKOE CTPOEHHE Kak IOpSNOK COEIMHEHMsT M B3aMMHOIO BIMSHHS aTOMOB B
MoJiekynax. CBOWCTBO aTOMOB yIiiepo/ia 0Opa3oBbIBATh MPSMbIE, pa3BETBICHHBIE U 3aMKHYThIE
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omosorusi, yriiepoAHbIN CKENET, CTPYKTypHasi M MPOCTPAHCTBEHHAs! U30MEPUsI, U30MEPHI
Y TOMOJIOTH.
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4.yrnepoaHslii CKEJET, TOMOJIOTHUS, CTPYKTYpHas U MPOCTPAHCTBEHHAs! N30MEPHsI, U30MEPHI
Y TOMOJIOTH.

5.OyHKIMOHAIILHBIE TPYIIILI B OPraHUYECKUX COCIUHEHUSX.

6.Knaccudukarus opraHu4ecKuX COSTUHCHHI.

7.00pazoBaHue OAWHAPHBIX, JBOWHBIX M TPOMHBIX YIJIEPOAHBIX CBsSI3ed B CBETE
IIPEACTABICHUH O THOPHIN3ALIUH YIEKTPOHHBIX 00JIAKOB.

IpakTnyeckas padora Ne 8.

Tema 3anamus: CBONCTBA OPraHNYECKUX COeANHEHUN
CoctaBneHve cxem peakuuin (B TOM uuc/ie MO MNPEeAONKEHHbIM LLeNoYKam npesBpaLLeHunit),
XapaKTepPU3YIOLLMX XMMUYECKNE CBOMCTBA OPraHUYeCKNX COeAMHEHUI OTAEeNbHbIX KNaccoB, cnocobbl
MX NONYYEHWA W Ha3BaHME OPraHWYECKUX COeANHEHWN NO TPUBMANBHOM WAU MEXAYHapPOLHOM
CUCTEMATUYECKOM HOMEHKNAType.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUIA HA CBOMCTBA OPraHUYeCKnX
COeANHEHWNIN OTAENbHbIX KNaccoB

Heab: 103HAKOMUTBCSI ¢ COBPEMEHHBIMU MPEJCTABICHUAMHI O NPEAETIbHBIX U HEMPEAETbHbIX
YIJIEBOJOPOIAX.

Bonpocsl a5 o6cykaeHus:

1. TlpenenbHbIE U HETIPENEIBHBIC YTIICBOIOPOIbI.

2. XHMMHUYECKOE CTPOCHUE KaK MOPSJOK COEAMHEHHs] M B3aUMHOIO BIMSHUS AaTOMOB B
MoJiekysiax. CBOWCTBO aTOMOB yIiiepojia 00pa3oBbIBaTh MPSIMbIE, PA3BETBIICHHBIC U 3aMKHYTHIC 1IETTH,
OJIMHAPHBIE U KPATHBIE CBSI3H.

3. CrpyKTypHas U NPOCTPAHCTBEHHAsI U30MEPHSI YIIIEBOIOPOIOB.

4. T'omonorus yrieBoopoJIOB.

5. OOpa3oBaHue OJMHAPHBIX, MABOMHBIX ¥ TPOHHBIX YIJEPOJHBIX CBS3CH B CBETE
MIPECTABICHUU O THOPUIN3AIMU SIIEKTPOHHBIX 00JIaKOB.

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

CocraBrieHue  CTPYKTYpPHBIX  GOpMYJIT  H30MEpPOB M  HOMEHKJIATypa  aibJCTHUJIOB.
OcymiecTBiieHne TMpeBpallleHuil. PemieHne pacueTHBIX 3a7ad MO XUMHUYECKUM Qopmyiam U
YpaBHEHUSM

Henab: MNO3HAKOMUTBCS C COBPEMEHHBIMM MPEACTABICHUSIMH O KHUCIOPOJCOAEPKAIINX
COE/IMHEHUSIX.

Bonpocsl nas o0cy:xxkaeHun:

1. Knaccuguxanusi KUCIOpOJACOAEP AKX COSAUHEHUH, oluue (GopMynbl cocTaBa, FOMOJIOTH,
XUMHUYECKOE CTPOCHHUE.

2. Mzomepus. Cucremarnyeckasi HOMEHKIIATYpa.

3. XuMH4ecKre CBOWCTBa METaHOJa U ATaHOJA, CIOKHBIX d(PUPOB, )KUPOB, KAPOOHOBBIX KHUCIIOT,
TJIIOKO3BI, CaXapo3bl, Kpaxmaja U LEJUTI0I03bI.

4. IlomydeHue KUCIOPOICOAEPKAIINX COSAUHEHNH.

5. IlpakTdeckoe 3HaYeHHE KUCIOPOACOAEPKAIMX COEUHEHUI.

Dopmvl meKyuieco KOHmpOoJa 3HaHU:

1.ITpoBepka BBIIIOJIHEHHOTO 3aJaHUs

2.Pa360p 10BOJIOB B MOJIb3Yy TOM MM MHOW MO3UIIMH.

3.011eHKa CTENEHU apryMEHTUPOBAHHOCTH CYKICHUIA.

Tembt 013 camocmoamenbHo2o U3y4eHUsA:

1. CrupThl: HOMEHKJIATypa M romonorudeckue psabl. Knmaccudukarms. XumMudeckue CBOWCTBa
cnupToB. bronornveckoe AeHCTBHE CIIUPTOB M UX TIPOU3BOIHBIX.

2. ®eHoMBI: 0OCOOEHHOCTH CTPOCHHUSI M CBOWCTB. [IpuMeHeHne criupToB U (PEHOJIOB, a TAKKE MX
MTPOU3BOJIHBIX B ME/TUITHHE.

3. IlpumeHeHue BaXKHEHIIMX TMPEACTABUTENECH OPraHMYECKUX COEIMHEHMI: MeTaHolla u
ATAHOJIA, CIOXKHBIX A(HUPOB, XKUPOB, MBI, KapOOHOBBIX KHUCIOT, MOHOCaxapwj0B (TJIFOKO3bI),
ucaxapuioB (caxaposbl), moiaucaxapu1oB (Kpaxmalia U HEeTI0I03bl)

CTyneHThl JOJOKHBL YMETh: BBIIOJHATh XUMHYECKHE ONBITHI,  NOATBEPKAAIOIIHNE
XUMHMYECKUE CBOMCTBA KHUCIOPOJCOACPKAIIUX COCAMHEHUM; ONPENEeNsATh IO XapaKTEPHBIM
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peakuusM; MPUMEHSTh MpaBHiia OE30MACHOCTH MPU paboTe C OPTaHUYECKUMH BEIIECTBAMH;

COCTaBJISATh CTPYKTYpHBIE (OPMYJIIbI H30MEPOB; OCYIIECTBIIAThH MPEBPALIEHHUS; PEeIIaTh pPacueTHbIC

3a/la4¥ 10 XUMUYECKUM (PopMyiaM U YpaBHEHUSIM.

IMpakTuyeckas padora Ne 10.

Tema 3anamusn: CBONCTBA OPraHUYECKMX COEANHEHNI

CocraBieHue CTpYKTYPHBIX (POPMYI H30MEPOB U

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

Lenab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEICTaBICHUSAMH OO0 a30TCOIEpkAIMX COCAMHEHUSX:
aMHMHAaX, aMUHOKHCIOTax, Oenkax. CocTaBieHHE CTPYKTYpPHBIX (DOpPMYIT aMHUHOB, aMHHOKHUCIOT,
O6enkoB. OcyIIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 115 o0cy:xkaeHu:

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

2. benku xak Ouononumepsl. [lepBuuHast, BTopuuHas U TpETUYHAs CTPYKTYpa OENIKOB.

3. CBOICTBa aMUHOKHCIIOT.

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

5. CBolicTBa UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

3aoanua u eonpocvl 01 Gopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINME OMPENENIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpPMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIHI MTPU H3yYSCHUHN YICOHON TEMBI:

Temwt 0oknaoos/peghepamos:

1.«OKu3Hb, Kak OMOTOTHYECKUN KPYTOBOPOT BEILIECTBY.

2. «310poBbe U PabOTOCIIOCOOHOCTD.

3. «[IpuHIMIBI COBPEMEHHOM OMO3TUKM.

4.  XumHuuecKoe OpyKHE€ U ero mopaxaromue GaxkTopsl.

5. buonoruueckoe opyKue U ero nmopaxaromue GaxkTopsl.

6. O 3HaYeHHUH 3/10pPOBbS YEIOBEKA U 3J0POBOr0 00pa3a KHU3HU.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.IIpoBepka BBITOIHEHHOTO 3aJaHUs

2.Pa360p 10BOJIOB B MOJIb3Yy TOM MM MHOW MO3ULIMH.

3.01eHKa CTENEHN apryMEHTUPOBAHHOCTH CYXKICHUII.

Tembt 01 camocmoamenbHo2o U3yYEeHUA:

1. Crpoenne amuHOB. llomyueHue aHWIMHA W3 HUTPOOEH30JIa, 3HAUYEHHE B PA3BUTHH
OpPraHUYeCKOro CUHTE3a.

2. CTpoeHne aMUHOKHCIIOT, UX (¢u3ndeckue cBoiicTBa. CHHTE3 MENTHIOB, UX CTPOSHHUE.

3. buonornueckoe 3Ha4eHNE AMUHOKHCIIOT.

4. benku kak 6uononumepbl. CBOWCTBA OENKOB: TUAPOIIN3, IEHATYPALIUS, [IBETHBIC PEaKIIHH.

B pe3ynbrare uzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(paTUYECKHMX M apOMaTHYECKUX aMUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(a-aMUHOKHCIIOT, CTPYKTYpy OeJika, CBOWCTBA U 3HAYCHUE
OeJKOB.

Yumems nokaspiBaTh HATMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBUCUMOCTh MEXKy CTPOSHUEM U UX
CBOWMCTBaMH; CpaBHHMBATh CBOHCTBa anu(paTHUECKUX U aPOMATHUECKUX aMHUHOB; OOBSCHATH
XUMUYECKAE CBOMCTBA aMHHOKHCIIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAEsATh HATUYNE OSTKOBBIX COSAMHEHH KaueCTBEHHBIMU PEAKITUSIMHU.

IIpakTuyeckas padora Ne 11.

Tema 3anamusn: \peHTMONKALMA OPraHMYECKMX BELLECTB, X 3HaYeHMe U NpUMeHeHne B HbITOBOM M
NMPON3BOACTBEHHOW AeATe/IbHOCTU YesloBeKa
CocraByieHre CTPYKTYPHBIX pOPMYJI M30MEPOB M HOMEHKJIATYpPa CIIUPTOB, (DEHOJIOB.
OcyiecTBiieHre TpeBpalieHuii. PemeHre pacyeTHBIX 3a/1a4 0 XUMUYECKUM popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTs BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAlOIIEW Cpelbl Ha OPraHu3M
YeloBeKa U JPYTHE JKUBBIE OPTaHW3MBI; PACCMOTPETh OWOJIOTHYECKYI) CYIIHOCTh YeJIOBEKa, HO
BMECTE€ C TE€M II0Ka3aTh, YTO MPHUXOIUTCS oOpamarbcs K COLMAIbHBIM (haKTopaM, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIHS, [EICHANPABIECHHOCTh U pabOTOCIIOCOOHOCTb,
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TBOPYECTBO U JAPYTHE.

Bonpocwl ona oocysymcoenusn:

YenoBek Kak IpeIMeT €CTECTBO3HAHUSI.

buonoruueckas CymHoCTh 4€l0BEKa.

EauHcTBO OMOIOTHYECKOTO M COLMATBHOTO B YEJIOBEKE.

[TponomxkaeTcst 1 OMOIOTrHYecKast HIBOJIIOLUS YeJIoBeuecTBa?

OTirune UHIUBUA OT JIMYHOCTH.

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

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOTO 3JIEMEHTA.

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

3a0anusn u eonpocel 014 HOpMUPOBAHUA U KOHMPOJIA 61AOCHUA KOMHEMEeHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTHXKEHUE CTYIASHTOM OTACIbHBIX YYeOHBIX 3a/la4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3y4YEHUH YUeOHOM TeMBbI:

RN R W=

Temwt 0oxknaoos/peghepamos

Posb anmxuMum B CTAaHOBIIEHMU XUMUYECKON HAYKH.

Posb JlaBya3be B CTaHOBIIEHHH COBPEMEHHOUW XUMUMU.

J.11.MenneneeB 1 CTaHOBIIEHNE CUCTEMHOTI'O ITOAX0/1a B XMMUYECKOM HayKe.
buosnornueckoe u colpanabHOE B MPUPOJIE YEIIOBEKA.

CraHOBIIEHHE TPYAOBOI TEOPUH aHTPOIIOTE€HE3A.

I e

Oobpazoeamenvrvle mexnoaocuu

Jluckyccusi ¢ pa3jieieHHeM IPynnbl HA ONMOHHUPYIOIIHE KOJIJIEKTUBBI - MHTEPAKTHBHASA
¢opma npoBeneHusi 3aHATHA, IpelIoyararoiias OOCYKICHHE CIOXKHBIX  BOIPOCOB, IPoOiIEeM
M3y4aeMOl TeMbl ITyTeM JIeJIeHHs Y4eOHOM TpyNbl Ha KOJUIEKTUBBI €IMHOMBIIUIEHHUKOB. BaskHo nipu
3TOM pa3MeCTUTh 00y4daeMbIX TakK, YTOObl MpU OOCYXKIEHHWU IOCTaBICHHBIX BOINPOCOB UM ObLIa
NpEJCTaBIeHa BO3MOXKHOCTh BHUJETh Iepes] COOOH MPOTHBOIOJOXKHBIA  KOJUIEKTHB. Poib
npenojaBaTesis B 3TOT MOMEHT 3aKIIYaeTcs B ONPEJCIIEHUU pa3IMyuil B OLIEHKAX, JaHHBIX
NPEJCTaBUTENIAIMU KOJIJIEKTHBOB, TO €CThb B BBIABICHMM IpeIMeTa TUCKYyCCHU. BaXHbIM IyTeMm
MOJEPKaHUs TUCKYCCHHM Ha BHICOKOM HAayYHOM YPOBHE MOXKET OBbITh NPEAOCTaBICHUE BO3MOKHOCTH
CTY/IEHTaM TPOTUBOINOJIOXKHBIX KOJIJIEKTUBOB 3aJaBaTh Jpyr JpYry Bompochl. Jljii TOro 4YToObI
OUCKyCcCHs IINIa B HYXHOM pycile, OH JOJDKEH IIOCTAHOBKOM JIONOJHHUTENbHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEH TOUKH 3pEHUs, IPUCOCAMHEHUEM K TOMY MM MHOMY MHEHHMIO KOJUJICKTHUBOB,
IIOCTOSIHHO HaIpaBJIATh HaY4YHBIH CIOP CTYAEHTOB B HAaIlPaBJICHHUH, OOECIIEUMBAIOIIUM JOCTHKEHHE
neselt 3anaTus. Pa30op A0KeH UMETh OLIEHKY paboThl KOJIJIEKTUBOB M ONpEeEICHNE JTyYIIero, myTeM
BBICTaBJIEHUs €My 0oJiee BBICOKOW OTMETKH. B Havane 1ienecoobpa3Ho MpeaoCTaBUTh BO3MOKHOCTh
BbICKa3aTbcs "IKCHEPTHOU" TpyIie, KOTOpas, BBICIYIIAB BBICTYIUICHUS CIylIaTeled, OLeHUBAeT UX
MIPaBOMEPHOCTh, TITyOMHY U JJOKJIaJbIBA€T CBOM BBIBOJ O JyYIlIEM KOJUIEKTHBE, a BCJe] 3a Hel caenaTh
pa360p mpernoiaBaTelio.

3aoanus 013 camocmoamenvHol padomovl CHyO0eHn o8

1. CocraBbTe CpaBHHUTENBbHYIO Ta0IHIly «CBOMCTBA BBICIINX KUBOTHBIX U CBOMCTBA YEIIOBEKA.

2. CocTaBbTe CpaBHUTEIBHYIO TaOIHIy «bHONIOTHYECKHE U COITUABHBIE TTPEIMTOCHUTKH CTAHOBIICHUS
YEJIOBEKay.

3. TlokaxuTe pazinyusi MEXKIY «UEJIOBEKOM YMEIBIM», «4€JIOBEKOM MPSAMOXOISIIUM» U «4EIIOBEKOM
Pa3yMHBIM».

4. Tloxaxure Bame oOTHOmIEHHME K OCHOBHBIM HJESIM COLMOOMOJOIMH O TI'e€HETHYEeCKOH
00yCIIOBJIEGHHOCTH COIIMAJIbHOTO MOBEICHUS YeJIOBEKa.

5. KakoBa poib Tpyaa B CTAHOBJIEHUH YeJIOBEKa?

6. PackpoiiTe poib WieHOpa3AeabHOM pedyH B MOSIBJICHUH YeJIOBEKa M OOIIEeCTRA.

7. B uem oriMune OMOJOTHYECKOHW SBOJIIOLUHU OT KYJIbTYPHO-UCTOPHUUYECKOW IBOJIOIUH YEIOBEKA U
yesoBeyecTBa?
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Dopmbl KOHMPONA CAMOCMOAMENbHOU padomvl CMYOeHmMOE - BBICTYIUICHUE Ha CEMHHape,
BBITIOJIHEHUE UHIUBUAYAJIbHBIX 3a1aHUM.

Dopmvl meKyuiezo KOHmMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHWUNl — OIpOC ClylmaTeneil mo
COACPKAHUIO M3y4aeMOW TeMbl. BBbISIBICHHS CTENEHM W3Y4YEHUsS CTYJEHTAMU OCHOBHOW U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Oopa3zosamenvHble MexXHOI02UU

CeMuHap-qMcnyT — HWHTepakTHUBHAast ¢opMa NpOBedeHHUs] 3aHATHUS, TPEIIOIAraras
myoJUYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYae€MOW TEMbI IOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHMS (IIOKJIaaa), 9YTO POXKAAeT aKTUBHYIO I[I03HABATEIBHYIO JEATEIHHOCTh
o0yJaeMbIX, a C HEel - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOW YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEILHO MOJICTUPYEMBIX MPOOJIEMHBIX CUTyallUid MyTEM IMOCTAaHOBKU
MpoOJIEMHBIX BOMPOCOB WJIM TPEABSABICHUA TMPOOJIEMHBIX 3amad. Ha 3aHATHM TPHUCYTCTBYET
CBOOOJHBIN OOMEH MHEHHSIMH. BBICTymarommMm 3aJaloTcsi BOMPOCHL. Kaxaomy CTyIOeHTy maercs,
MpaBo B JIO0O0H MOMEHT, €CJId OH MOYEeMY-JH0O0 HE COIVIACEH C BBICTYNAIOIIUM WJIM JyMaceT WHAue,
OCTaHOBHUTH ero. IIpemomaBarens akTHBHO y4YacCTBYET B JUCKYCCHHU, MOJABOAUT WUTOTH OOCYXKICHUS
y4eOHBIX BOIPOCOB, IPOBOJIUT pa3d0p 3aHATHSL.

3adanun 0na camocmoamenbHoi padomul cHyO0eHmos

1. [aiiTe cpaBHUTEIBHBIN aHAN3 OCHOBHBIX HAMPABICHUN TEOPUH XUMUUYECKHUX MTPOIIECCOB.

2. TlokaxuTe OCHOBHBIE 33JJa4H 3BOJIOLIMOHHON XUMUHU.

3. OObscHUTE, TTIOYEMY YIJIEPOJ] BHICTYNAET B KAU€CTBO OCHOBHOTO opraHoreHa. Kakoi mHo#
XUMHYECKUN AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEr0 OpraHorexHa’?

4. Tlokaxute cBsA3b TeOpUU XxuMHUecKoi 3Bomonuu A.IL.Pynenko ¢ Teopuelt npoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-TUMOTE3bI» B PA3BUTUU IPEICTABICHHA O Pa3BUTUU TeOCHEPHBIX
000II04eK.

6. JlaliTe cpaBHUTENIbHBIN aHAIN3 KOHIIEMIHNM, OOBSCHAIONINX CTAHOBJIEHWE HBIHEITHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IpakTuyeckasi padora Ne 12. CKOPOCTb XMMUYECKUX PEAKLNIA.
Xumunueckoe paBHoBecue
PelleHne NpakKTUKO-OPUEHTUPOBAHHbLIX 3alaHUI Ha aHann3 GaKTOpPOB, BAMAIOWMX HA M3MEHEHME
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKM LLenecoobpasHoro noseseHus B
ObITY U TPYAOBOW AEeATEe/IbHOCTU B LLe/IAX COXPAHEHUA CBOEro 34,0P0BbA M OKPYKatowen npupoaHom
cpeapbl.

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

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmua B 6bITy U NPON3BOACTBEHHON AEATENBHOCTU Ye10BEKA
lMonCcK M aHanM3 KencoB O MPUMEHEHUU XMMMUYECKUX BELLECTB M TEXHOJIOMUI C ydyeTom Oyayuien
npodeccMoHanbHON  AeATEeNbHOCTM MO TeMaMm: BaXKHelllMe CTPOUTEsIbHblE MaTepuanbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KPacKW, CTEK/N0, KepamuKa, MaTepuanbl A1 SNEKTPOHUKM,
HaHOMaTepuanbl, TEKCTU/IbHbIE BOJOKHA, WCTOYHWKM 3IHEPrUU, OpPraHUYEecKUe W MUHepabHble
yaobpeHun, NekapcTBEHHbIE BELWECTBA, ObITOBaA XMMHUA.

3awmTa: [peactaBneHne pe3ynbTaTOB peLeHUs KelcoB B  popme MUHU-AOKNaga ¢
npeseHTaumnen

Heab: N3yunts XuMudeckue sBJI€HUS B IPUPOJIE, B OBITY U Ha IPOU3BO/ICTBE.

Bonpocul ona oocysycoenusn:

1. XumMuueckue saBieHUs, MPOUCXOASAIIUE B PUPOJIE.

2. XuMHueckue sBJIeHUs B ObITY U Ha MPOU3BOCTBE.
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3. OcHOBHBIE YPOBHU XMMHUYECKHX CTPYKTYD.
4. O0mras fMHAMHKA PEaKIUi XUMUUECKUX DJICMEHTOB.
5. Konuenuuu 3BOTIONUOHHON XUMHH.
3adanus u eonpocvl 014 OpMUPOBAHUA U KOHMPONA 6AAOCHUA KOMHEMEHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTACIBHBIX YYeOHBIX 3a/lad4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MTPU U3y4YEHUH YUeOHOM TeMBbI:
Temwt 0oxknaooe/pepepamos
Ponpb anxumuu B CTAaHOBIIEHUU XUMUYECKOW HAYKH.
Conneynas cucTemMa 1 ee CTpyKTypa.
Ponsb JIaBya3pe B CTaHOBIEHUU COBPEMEHHOM XUMHUH.
J.11.MenneneeB 1 CTaHOBIIEHUE CUCTEMHOTIO ITOAX0a B XMMUYECKOU HAYKeE.
Ponb oTeuecTBEHHBIX HCCeAOBaTENeH B CTAHOBICHUU U PA3BUTHH HAYK O 3eMJI€.

Nk W=

Oopazosamenvhble mexHo102UU

CeMuHAp-TMCIYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHN 3aHATHSA, ITPEINOJIATAOIIAS
nyOaruYHOe OOCYXJCHHE CIIOPHBIX BOIPOCOB HM3y4aeMOM TeMbl IOCJE CICIaHHOTO KEM-TO U3
CTYJICHTOB COOOIIeHHsT (JOKJIana), YTO pOXKAACT AaKTUBHYIO I[103HABATEIIbHYIO JACSTEIHHOCTD
o0y4aeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTAMBATh CBOM YOEXKIICHHUS.
Onupaercst Ha JIOTHKY MTOCIIEOBATEILHO MOJICTUPYEMBIX MPOOIECMHBIX CUTyallUi MyTEM ITOCTAaHOBKU
MpOOJIEMHBIX BOIPOCOB WM TPEAbSBICHUS MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBIN OOMEH MHEHHSIMH. BBICTyHarommM 3aJaloTcsi BOMPOCHL. Kaxaomy CTyIeHTy maercs,
paBo B JI000M MOMEHT, €ClM OH MOYeMY-TUOO0 HE COINIaceH C BHICTYMAIONIMM WM AyMaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTeslb aKTUBHO y4YacTBYET B JUCKYCCHH, IOABOJUT WUTOTH OOCYXKIICHUS
y4eOHBIX BOIPOCOB, IPOBOJIUT pa3d0p 3aHATHSL.

3adanun 0na camocmoamenbHoi padomul CHyO0eHmos

1. [aiiTe cpaBHUTEIBHBIN aHATN3 OCHOBHBIX HAMPABICHUN TEOPUH XUMUYECKHUX MTPOIIECCOB.

2. TlokaxuTe OCHOBHBIE 33JJa4H 3BOJIOLIMOHHON XUMUHU.

3. OObscHUTE, TTIOYEMY YTJIEPOJ BHICTYMAET B KA4€CTBO OCHOBHOTO opraHoreHa. Kakoi nHo#
XUMHUYECKHUH 3JIEMEHT MOT Obl 3aMEHHTH YIJIEPO B POJIM BEYIIErO OopraHoreHa?

4. TlokaxuTte cBsA3b TeOpuu xumuueckoi spomonuu A.IL.Pynenko ¢ Teopueit mpoucxoxxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-runoTe3p» B Pa3BUTUU NPEICTABICHUN O PAa3BUTHH TreochepHBIX
000JI0YeK.

Dopmvl KOHMPOA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBITNIOJITHEHUE UHIMBUyaJIbHBIX 3aJaHUMN.

Dopmvl meKyuieco KOHmMPOA 3HAHUIL U OC60EHHBIX KOMNEMEHYUIl — ONPOC CIyIaTeaen Mo
COJICP)KAaHHUIO M3y4aeMON TEMBl. DBBIABIEHHS CTENEHM MW3Yy4EHUS CTYJEHTaMH OCHOBHOW H
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Jlutreparypa

OCHOBHBIE UICTOUHUKHU

l. ladpuensn, O.C. Xumwus: y4ed. UIsi CTYAEHTOB OOpPa30BATEIbHBIX YUPEKIECHUIN
cpeanero npodgeccuonaiabHoro oopazoBanus/O.C. I'abpuensan, U.I'. Octpoymos. - 12-e uzn., crep. —
M.: «IIpocsemenne», 2022. - 334 c.

2. Xumus 10 xmacc. Tabpuwensu O.C., Octpoymo W.I'., CnamkoB C.A. AO
«M3narenbcTBO «lIpocBemenune»

3. Xumus 11 xmace. Tabpuwensu O.C., OctpoymoB W.I'., CnamkoB C.A. AO
«M3nmarenbcTBO «lIpocBemenune»

JlonIOTHUTENbHbBIE HCTOYHUKH

1. Hpo3noB, A.A. Xumus [DnexktpoHHBIM pecypc|: ydueOHoe mocobme misi CIIO/A.A.
Hpo3nos, M.B. JIpo3noBa. — DnekTpoH. TekcToBblE NaHHble. — CaparoB: Hayuynas xxura, 2020. —
317 c. — 978-5-9758-1900-0. — Pexxum noctyma: http:// www.iprbookshop.ru/87083.html

2. BaiitHep B.B. Xumus [Dnexrponnslii pecypc]: yuedHoe nocodue/B.B. Baiituep, E.A.

17




Hukonenko. — DIeKTpoH. TeKCToBbIe naHHble. — EkarepunOypr: Ypanbckuii (enepanbHblii

ynuBepcurer, 2021. — 132 c¢. —  978-5-7996-1780-6. —  Pexum  goctyna:
http://www.iprbookshop.ru/66217.html

3. Xumus [DNeKTpOHHBINA pecypc]: yueOHoe mocoone/ — DIIEKTPOH. TEKCTOBBIC JaHHBIC.
— Boponex: BopoHEXCKHIl rocylapCTBEHHbI apXHUTEKTYpHO-CTPOMUTENbHBIN yHUBepcurer, ObC
ACB, 2019. — 92 C. — 978-5-890040-579-1. — Pexum JlocTyna:
http://www.iprbookshop.ru/59133 . html

4. Xumus [DAeKTpoHHBIA pecypc]: ydueOHoe mocobue / A.M. [lanunenko [u ap.]. —
DNeKTpOH. TEeKCTOBble  JaHHble. —  HoBocuOupck: HoBocuOupckuii — rocynapcTBEHHBIH

ApPXUTEKTYPHOCTPOUTENbHBIN yHUBepcuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2. —
Pexxum nocryna: http://www.iprbookshop.ru/68898.html

5. Mapmankus M.®. Xumusa [DneKkTpoHHBIH pecypc]: ydebHoe mocodbue/M.D.
Mapwankun, U.C. I'puropsn, [.H. KoBaneB. — DieKTpoH. TeKCTOBblE JaHHbIe. — (CTaBpOIIOJIb:
Cesepo-Kaskasckuii dhenepanbublii yauBepeuret, 2020. — 228 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/63225.html

6. Pessnkun, B.M. Xumus. [TekcT]: mOJHBIA KypC MOATOTOBKU K TECTUPOBAHHUIO U
sk3ameny/B.U. Pessnkun, C. Jlakoba, B. Bypas. - 6-¢ m3a. - Munck: «TerpaCucremcey, 2013. - 560 c.

7. Kpatkas xumuueckas snnuknoneans — [Tekct]. - MockBa: CoBeTckas SHUUKIONEIUS,
1961. - 631 c.

HHaTepHEeT-HCTOUYHHUKHU

www.elementy.ru — caiit «Dy1eMeHTBI OOJIBIION HAYKH. DHIIUKIONECINS)
http://ru.wikipedia.org/wiki - UaTepHEeT-3HIIMKIOTIEAMS testpilot
http://www.nkj.ru — caiit )xypHana «Hayka u ®U3Hb»
http://www.znanie-sila.su — caiit xypHana «3HaHHE — CHIIa»
http://technicamolodezhi.ru — caiit xypHana «TexHIKa — MOJOAEIKI»
http://www.popmech.ru — caiiT xxyprana «llomynspHas MexaHHKa»
http://naturalscience.ru — caliT «Xumus. CripaBOUHUK €CTECTBEHHBIX HAYK)»

NNk =

18


http://www.iprbookshop.ru/66217.html
http://www.iprbookshop.ru/68898.html
http://www.iprbookshop.ru/63225.html

