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Meroanyeckue yka3aHus AJs JJaOOPAaTOPHBIX PabOT MO AUCHUILIMHE «XHMHS» COCTABIIECHbI B
coorBercTBUM ¢ TpeboBanusamu PI'OC CIIO, mpenHazHadeHbl A CTYICHTOB, OOYYaIOMIMXCS IO

cnenualbHOCTH 38.02.01 DxoHOMUKA U OyXTanTepcKuil y4et (110 0TpaciisaMm).



TIlosacnumenwvnan 3anucka

Meronnueckue pPEKOMEHJAUMH TIPU3BAaHbl OKa3bIBaTh IOMOIIb CTYAEHTAM B W3yYEHHUH
OCHOBHBIX TOHATHH, WJEH, TEOPUHA M TOJOKEHUH JTUCHUIUIMHBI «XUMHSI», H3Yy4a€MbIX B XOJI€
KOHKPETHOTO 3aHSTHS, CIIOCOOCTBOBATh PA3BUTUIO WX YMEHUW, HABHIKOB U SIBISIOTCS OJHHUM W3
CIoCco0OB ITPOBEPKHU 3HAHUM CTYICHTOB.

BrimonHenue yqamuMucs 1ab0paToOpHbIX pabOT HAMIPABICHHO HA:

- 00001IeHne, CUCTEeMaTU3AlMIO, YIayOJeHue, 3aKperIieHUE IOTYYEHHBIX TEOPETHYCCKUX
3HaHUH MO0 KOHKPETHBIM TEMaM;

- (opMupoBaHue yMEHUN NPHUMEHATH TOJYYCHHBIC 3HAHUS HA TPAKTUKE WU PEaTH3aIUIo
€IMHCTBA UHTEJUICKTYAJIbHON U IPAKTUYECKON JEATEIIbHOCTH;

- pa3BUTHE WHTEIUICKTYaJIbHBIX YMEHUH Yy OyAYIIMX CICHHAINCTOB: AHATUTUYCCKUX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPAOOTKY MpPH PELICHUU IMOCTABIECHHBIX 3a/la4 TaKuX MpPOo(decCHOHATbHBIX KauyecTB, Kak
CaMOCTOSITEIIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsI MHUIMATHBA.

Meronuueckue pEeKOMEHJAlMM MpPU3BaHbl OKa3blBATh IIOMOIIb CTYA€HTAaM B HW3Y4YEHUU
OCHOBHBIX TOHATHI, WAECH, TEOPUN U TOJIOKEHUN IUCLMIUIMHBI, U3y4a€MbIX B XOJI€ KOHKPETHOI'O
3aHSTHS, CIOCOOCTBOBATH PA3BUTHIO X YMEHUN U HABBIKOB.

Oco0oe 3HaueHue TUCIUILINHA UMEET NP (POPMUPOBAHUH U PA3BUTHUU OOIINX KOMITETCHIIUN

B cootBercTBUU ¢ PI'OC:

OK O01. BeiOupare cmocoObl pemieHust 3aaa4  Mpo(EeCCHOHATBHOW  IEATEIbHOCTH
IPUMEHUTEIIBHO K Pa3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpeACTBa IIOMCKA, aHalu3a M HHTEpIpeTaliu
uHbopMalnuu, U HUHPOPMALMOHHBIE TEXHOJOTMM Ui BBIIOJHEHHUA 3a7ady Npo(ecCHOHANIbHOM
JESATEIHOCTH.

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U PabOTATh B KOJUICKTUBE U KOMAHJIE.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYKAIOILEH Cpelibl, pecypcocOepekeHNI0, TPUMEH T
3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIUIIBI OepeXxIINBOro MPOU3BOACTBA, 3(PPEKTUBHO AEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHUSIX.

OK 08. Hcnonb3oBaTh cpeacTBa (U3NYECKOH KyJNbTYphl A COXPAHEHUS M YKpEIUICHUS
3/I0pOBbs B Ipoliecce NMpo(eccHOHANbHON NeATENbHOCTH M MOAJEpKaHUs HEe0OXOJUMOTro YpOBHS
¢u3n4ecKoil MoAroTOBIEHHOCTH.

B pamkax nporpamMmbl y4eOHOM TUCIUIUIMHBI OCBAaUBAIOTCS JIMYHOCTHBIE, METAIPEIMETHBIE U

MpeIMETHBIE Pe3yabTaThl B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC cpennero oduiero oo6pa3oBaHus.

[Tnanupyemble pe3yabTaThl OCBOCHMSI AMCHUILIMHBI JWYHOCTHBIE (JIP), merampenMerHbie
(MP), npenmeTHbie A 6azoBoro ypoBHs uzydenus (I1P).

JIP 01 Poccuiickyro rpakIaHCKyr0 UIEHTUYHOCTb, TATPUOTU3M, YBAXKEHUE K CBOEMY Hapo.y,
4yBCTBA OTBETCTBEHHOCTM niepen PonmHoi, ropmoctu 3a cBOM Kpaid, cBoro PonmHy, mpouuioe u
HacTosIllee MHOTOHALIMOHAJIBHOTO Hapoaa Poccum, yBakeHHE TOCYJapCTBEHHBIX CHMBOJIOB (repo,
¢nar, TUMH).

JIP 02 I'paxkiaHCKyH0 MNO3WIUI0O KaK aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHUHCKOIO
00I11eCTBa, OCO3HAIOLIETO CBOM KOHCTHTYIIMOHHBIE NpaBa M OOA3aHHOCTH, YBaXKAIOLIETO 3aKOH U
MIPaBOIOPSIIOK, OOJIAJAIONIEr0 YYBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IPUHHUMAIOIIETO
TPaJULMOHHBIE HAIMOHAJIbHbIE M OOIIEYEIOBEUECKHE TI'yMaHMCTUYECKHE M JEMOKPAaTHYECKUe
LEHHOCTH.

JIP 03 I'0TOBHOCTS K city’keHut0 OTe4ecTBY, €ro 3aluTe.

JIP 04 ChopMupoBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOI'O Ha JAMAOre KyJbTyp, a TAKXKe pa3IHMYHbIX
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(opM 00IIECTBEHHOTO CO3HAHMUSI, OCO3HAHNE CBOETO MECTA B MOJUKYJIBTYPHOM MHpE.

JIP 05 CdopMuUpOBaHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCIHMTAHHUS B COOTBETCTBHH C
00I11€4eTIOBEYECKIMMH LIEHHOCTSIMH M HJIeallaMH TPaXKIaHCKOTO OOIECTBA; TOTOBHOCTh M CIIOCOOHOCTD
K CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHOM JEATEIIBHOCTH.

JIP 06 TonepaHTHOE CO3HAHWE W TOBEJCHUE B IMOJUKYJIbTYPHOM MHpPE, TOTOBHOCTh H
CIOCOOHOCTH BECTH TUAJIOT C APYTUMH JIFOJIbMH, TOCTUTATh B HEM B3aUMOIIOHMMAaHUS, HAXOJUTh 001IHe
LENU U COTPYAHUYATH JUISI MX JOCTHKEHHS, CIIOCOOHOCTh NMPOTUBOCTOATH HUJCOJIOTUU HKCTPEMHU3MA,
HalMOHANN3Ma, KCeHO(POOWHU, NUCKPUMHUHAIMM IO COLMAJIbHBIM, PEIUTHO3HBIM, PacCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIBHBIM SIBJICHUSM.

JIP 07 HaBblku COTpyAHHYECTBA CO CBEPCTHUKAMM, I€TbMH MJIAJIIIETO BO3pPAcTa, B3POCIBIMU
B 00pa3oBareiabHON, OOIIECTBEHHO IOJE3HOM, yueOHO-MCCIeI0BATENbCKONW, MPOSKTHOH W IPYTHX
BHJIaX JAESTEIbHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHWE W TOBEJCHHE Ha OCHOBE YCBOCHHMS OOIICUYEIOBEYECKUX
[IEHHOCTEH.

JIP 09 T'otoBHOCTH M CHOCOOHOCTH K OOpa3OBaHHIO, B TOM YHUCJIE CaMOOOPa30BaHMIO, Ha
MPOTSDKEHUH BCEH JKM3HHU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY O00pa30BaHHIO KaK YCIOBHIO
YCHELHON npoQeccuoHaNbHON U 00IIECTBEHHOM NeSATEIIbHOCTH.

JIP 10 DcTeTnueckoe OTHOIICHUE K MUPY, BKIIOUasi SCTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOLLICHHH.

JIP 11 IlpunstHe W peanu3alUio LIEHHOCTEW 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH,
MOTpEeOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUSAX CIIOPTUBHO-030POBUTEIBLHON
NeSITeNIbHOCTBIO0, HETIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHUs], YIOTPEOJIEHHS aJIKOr0JIsl, HAPKOTHKOB.

JIP 12 bepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHME K (PHU3NYECKOMY H
MICUXOJOTMYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYrUX JIt0JIeH, YMEHHE OKa3bIBaTh MEPBYIO
ITOMOLUIb.

JIP 13 Oco3nannblii BEIOOp Oyayei mpodeccru 1 BO3MOKHOCTEN pean3aii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOLIEHHE K MPO(EeCCHOHANBHON NeATeIbHOCTH KaK BO3MOKHOCTH Y4acTHs B
pEIIeHNH JTUYHBIX, OOIIECTBEHHBIX, TOCYapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM.

JIP 14 ChopMHupOBaHHOCTH SKOJIOTMUYECKOIO MBIIIJICHUS,, TOHUMAHUS BIHUSHUS COLUAIbHO-
HKOHOMHYECKUX IMPOLIECCOB HAa COCTOSIHHE MPUPOJHOW M COLMAIBLHON Cpelibl; MPUOOpETEeHUE OMbITa
9KOJIOrO-HaNpPaBIEHHON JAESITEIbHOCTH.

JIP 15 OTBeTcTBEHHOE OTHOLIEHHE K CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO NMPHUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU.

MP 01 CamocrosTensHO GOpMyIHPOBATh U aKTyalIU3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE.

MP 02 YVYcraHaBnuBaTh CYIIECTBEHHBIM MNpPU3HAK WM OCHOBAaHUS JJisi CpPaBHEHUS,
Kiaccuukanuu u 0000IICHUS.

MP 03 OnpenensitTe Leau ACSITENbHOCTH, 3a/1aBaTh MapaMETPhbl U KPUTEPUU UX JOCTUKEHUS.

MP 04 BbIsBasiTh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX.

MP 05 BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LENSM,
OLICHUBATh PUCKHU ITOCIEACTBUI AESITEIBHOCTH.

MP 06 Bnanerp HaBbIKAMH Yy4eOHO-HCCIIEOBATENLCKOM M TMPOEKTHOW JesTeIbHOCTH,
HaBbIKaMU pa3petieHus mpooem.

MP 07 CnocoGHOCTP M TOTOBHOCTH K CaMOCTOSITEILHOMY IIOMCKY METOJOB peIIeHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JINYHBIX METO/IOB ITO3HAHMUS.



MP 08 OBnagenue BUAaMH ASSITENbHOCTH MO IMOJIYYEHUIO HOBOI'O 3HAHMS, €I0 HHTEPIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPU CO3JaHUH
y4EOHBIX M COIIMATBHBIX MPOEKTOB.

MP 09 ®opmupoBaHH€ HAYYHOI'O THUIA MBIIUICHUS, BJIaJCHUE HAyYHOU TEPMHUHOJOTHEH,
KJIFOUEBBIMM [TOHATHSAMHU U METOJIaMU.

MP 10 CraButs u hopMyaupoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BATEIbHON NEATEILHOCTH U
KU3HEHHBIX CUTYalUsIX.

MP 11 BpIBnsTh NPUUMHHO-CIEACTBEHHBIE CBSI3U M AaKTyaJlM3UpPOBaTh 3a/lauyy, BbIIBUIaTh
TUIOTE3Y €€ PEIICHUs, HAXOAWUTb ApryMEHTBI IJIs JTOKa3aTelIbCTBAa CBOMX YTBEP)KIEHUH, 3aaBaTh
IapaMeTpsl U KPUTEPUU PELICHUS.

MP 12 Ananu3upoBaTh MHOJYYEHHBIE B XOJE pEIICHUs 3aladd pe3yJIbTaTbl, KPUTUUYECKU
OLICHHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHSX.

MP 13 JlaBaTb OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bragers HaBbIKAaMH TOJXyYeHHS WH(POPMALWU W3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh MOMCK, aHAJINW3, CUCTEMAaTU3allli0 U MHTEpIpeTanuio UHpOpMaIuu
pa3UYHbIX BUJOB U (POPM MIPEICTABICHHUS.

MP 15 Co3gaBarh TEKCTHI B Pa3UYHBIX (popMaTax C y4yeToM Ha3Ha4eHUs HH(DOpMAIUH U
LIEJIEBOM ayTUTOPUHU, BBIOMpAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YAJIN3aLIUU.

MP 16 OuenuBatb JOCTOBEPHOCTD, JISTHTUMHOCTh MH(OPMAINH, €€ COOTBETCTBHUE IPABOBBIM
1 MOPaJIbHO-3TUYECKUM HOpMaM.

MP 17 Hcnone3oBaTh cpeacTBa MHGOOPMAILMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3allMOHHBIX 3aj1a4u ¢ COONMI0AeHNEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECypcocOepexeH s, MPABOBbIX U 3TUYECKUX HOPM,
HOpPM MH(OPMaLIMOHHON 0€30MaCHOCTH.

MP 18 Bnaners HaBbIKaMM paclo3HaBaHMs M 3alIUThl MH(OpMaIuH, UH(OPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

I[P 01 CdopMupOBaHHOCTh  TPEACTABIECHUH: O  XHMHYECKOM  cOCTaBIsIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPa, POJIM XMMHUHU B TIO3HAHUM SBJICHUHN NPUPOBI, B GOpMUPOBAaHUH
MBILUIEHUS. ¥ KYJIbTYphl JJUYHOCTH, €€ (DYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAUMOM IS peleHHs
MPAKTUYECKHX 33Ja4 U SKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3[J0POBbIO M MPUPOIHOM
cpexe.

ITP 02 Bnagenue cucteMol XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollnue
MOHATHS (XUMUYECKUH IIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, S-, p-, d-3JIeKTpOHHBIE OpOUTaAIH
aTOMOB, WOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIpPHBIA 00beM, yIJepoJHbIN cKeneT, (pyHKUHMOHaJIbHAs TpyIia,
pajMKal, HW30MEpHUs, HU30MEpbl, NOMOJIOTMYECKHH psAJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOI- H
a30TcoJIepKalllie COETUHEHUs, OWOJOTMUYECKH aKTHUBHBIE BellecTBa (YIJIEBOJIBI, JKUPBI, OEIKH),
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHS, KpUCTaIMdecKas
peleTKa, TUIbl XMMUYECKHX Peakinii (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30-U SHI0TEPMHUECKHE,
peakuuu HOHHOrO OOMEHa), pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOJIUTHL, 3SJIEKTPOIUTHUYECKAS
JUCCOLMANUs, OKHMCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMUYECKOM PpEaKIHMH, XHUMHYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOIO CTPOEHHUS OpraHMYecKux Bemects A.M.
BytnepoBa, Teopus 3IEKTPOJUTHUECKOM aucconuanuu, nepuoanmdeckuii 3akon .M. Menneneena,
3aKOH COXPAaHEHHs Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK XHMHH, (HaKTOJIOTHUYECKHE
CBEIEHUSI O CBOWCTBaX, COCTaBe, MOJIYYEHHH U O€30MaCHOM HCIIOJIB30BAaHUM BaKHEHIINX
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HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B OBITY M MIPAKTUYECKON NEATEIILHOCTH YEIIOBEKA.

ITP 03 CdopMHUPOBaHHOCTh YMEHHUU BBISBISATH XapaKTEPHbIE MPU3HAKA U B3aHMMOCBS3b
U3Y4YEHHBIX IMOHATHM, MPUMEHSTh COOTBETCTBYIOLIME MOHATHS NPU ONHUCAHUU CTPOEHHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALICHUI; BBISBIISITh B3aUMOCBA3b XMMHUUECKUX
3HAHWH C TIOHATUSAMU U MPEICTABICHUSIMHU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB.

ITP 04 ChopMupOBaHHOCTh YMEHHI UCITOJIB30BAaTh HANMEHOBAHUSI XUMHUYECKUX COSIUHEHUI
MEXIYHapOAHOIO COI03a TEOPETUYECKON U MPUKIIAAHON XUMUU U TPUBUAJIBHBIC Ha3BaHWsI BAKHEHIIINX
BEIIECTB (ITUJIEH, alleTWIEH, INIMLEPUH, (eHo, (opMalIbeTH, YKCYCHasl KUCIIOTa, TJIMINH, YIrapHbIH
ra3, yrJeKUCIblil ra3, aMMHakK, raiieHas W3BECTb, HETalleHas N3BECThb, NUThEBAs COAA U JPYTUX),
COCTaBIISATH (DOPMYJIBI HEOPTAaHMYECKUX M OPTaHMUECKUX BEIECTB, YPABHEHUSI XUMHUECKUX PEaKIHi,
OOBSICHATH HMX  CMBICH, MOJTBEPXJAaTh XapaKTEpHbIE XWMHYECKHE CBOICTBA  BEILECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aIUCSIMHU YPABHEHUM XUMHUYECKUX PEAKIIUM.

I[TIP 05 CdopMupOBaHHOCT, YMEHHMH YCTaHABIMBATH IPUHAJICKHOCTb M3YUYEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEIECTB K ONPEACICHHBIM KilaccaM M TpyIIaM COCJUHEHH,
XapaKTepu30BaTh MX COCTaB M BAKHEHIIME CBOMCTBA; OMNPENENATH BUIBI XMMHUYECKHX CBSI3EH
(KoBaJIeHTHasi, MOHHAsI, MeTaJUIMYecKasl, BOAOPOIHAs), TUIIbI KPUCTAIIIMUECKUX PEIIETOK BEILIECTB;
KJ1accu(hUIUpPOBaTh XUMUYECKHE PEAKLIUU.

TP 06 Bnanenue 0CHOBHBIMHM METOAAMU HAYYHOI'O IO3HAHUS BEILIECTB U XMMHUECKUX SIBJICHUM
(nabnrofeHue, U3MEpPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE).

I[P 07 CchopMupoBaHHOCTb YMEHUH MPOBOJUTH PACUYEThl 10 XUMHUYECKAM (OopMyIaM Hu
YpaBHEHUSIM XUMHUYECKHX DPEAKIUI ¢ MCIOJb30BaHHWEM (U3NYECKUX BEJIMYHMH, XapaKTePU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHS) ra3oB, KOJUYECTBA
BEIIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XMMUYECKUE 3HAHUS AJIS NPHUHATHSA PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM.

ITP 08 CdopMHPOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIOIHATh XMMUYECKUNA 3KCTIEPUMEHT
(mpeBpallleHus1 OpraHuYeCKUX BEIIECTB IPU HArPeBaHUU, TIOJyYEHHE 3TUIIEHA U U3yUEHHE €T0 CBOMCTB,
KAaueCTBEHHBIE PEAKIMH Ha ajJbJETUIbl, KpaXMaj, YKCYCHYIO KHCIOTY; JAEeHaTypalus OeJIKOB IpHU
HarpeBaHuu, IBETHbIE PEAKIMU OEJIKOB; MPOBOAUTH PEaKIMd MOHHOTO OOMEHa, ONpPENeNsTh Cpeay
BOJHBIX PacTBOPOB, KAUYECTBEHHbIE PEAKIMU Ha Cyib(aT-, KapOoHAT- U XJOPHA-aHUOHbI, HA KaTUOH
aMMOHMSI; pelIaTh SKCIIEpUMEHTaIbHbIE 33/1a41 110 TeMaM "Metaiuisl" 1 "Hemeranisl'") B COOTBETCTBUH
C TpaBWIaMU TEXHUKH O€30MacHOCTH Tpu OOpalleHHMH C BeUIeCTBAaMH U J1a0OpaTOPHBIM
000pyZI0BaHUEM; MTPEJICTABIISAT PE3yJIbTaThl XUMHUECKOTO HKCIIEPUMEHTa B (JOpPME 3aIUCH YpaBHEHUI
COOTBETCTBYIOLINX pPeakluil 1 (HOpPMYIHPOBATh BBIBOBI HA OCHOBE 3THUX PE3YJIbTAaTOB.

I[P 09 CdopmupoBaHHOCT, YMEHHS aHAJIM3UPOBATh XUMHYECKYI0 HH(pOpMAIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTB MaccoBOU mHpOpMaIyu, ceTb IHTepHET U ApyTHe).

ITP 10 CdopmupoBaHHOCT, YMEHUN COOIIOAATh MpaBUiIa SKOJIOTHMYECKH IeIeco00pa3Horo
MOBE/ICHUS B OBITY M TPYAOBOH JESATENBHOCTH B LENSIX COXPAHEHUSI CBOETO 3/10POBbs U OKpYKarolen
IIPUPOJHON CpElbl; YYUTHIBATH ONACHOCTb BO3ACHCTBHUS Ha >KMBBIE OPraHU3MbI ONPEICIEHHBIX
BELIECTB, IOHMUMas CMbICII I10Ka3aTesl IPEAEIbHON T0IyCTUMON KOHLIEHTPALIUH.

ITP 11 J{nst oOyyaromuxcst ¢ OrpaHuYeHHBIMU BO3MOXKHOCTSIMU 3/10pOBbSI: CHOPMHUPOBAHHOCTD
YMEHUS NPUMEHATH 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEUIECTB U XUMHYECKUX
SIBJIEHUM.

I[P 12 [Jns cnensix ©W CinabOBUIAMUX OOyJaronmuxcs: cHOpMHUPOBAHHOCTh YMEHUS
WCIIONh30BaTh pelbe(PHO TOUYeHHYI0 cucTeMy oOo3HadeHui JI. bBpaiins nius 3ammcu XHMHYECKHX

dhopmyi.



IIpaBuiia TeXHMKHU 0€30MIACHOCTH NPHU padoTe B XUMHYECKOM J1a00opaToOpuuu
OKa3aHMe MepBoi MOMOIIM
OO0mue npasua:
1. Kareropuuecku 3anpemaercs paboTaTh OJHOMY B XUMUYECKOM JTa00PaTOPHH.
2. Bo Bpems pabGoThl HEOOXOAMMO COONIOAATH YUCTOTY, THIIMHY, HODPSAOK M IpaBUia

TCXHHUKHU 6630HaCHOCTI/I, pa6OTaTB TOJIBKO B XajlaTax.

3. Ilepen paboToii HEOOXOAMMO O3HAKOMHTHCS C COAEPYKAHUEM J1abOPaTOPHON paboThI,

IIPpOBCPUTH HATIUIUC HeO6XOI[I/IMOFO O60py,HOBaHI/I$I 1 PCAKTHUBOB.

4. Touno CO6J'IIOI[8TB INOpAAOK M IOCICA0BATCIbHOCTD onepaunﬁ, YKa3aHHbBIX B

PYKOBOACTBC.

5. Bce 3anucu B KypHaJIax Jearh Cpasy ke Mocie OKOHYAHHs OMbITA.
IIpaBuia noJib30BaHMs peaKTUBAMM M Ipudopamu:

1. Heobxonumbie 1ist pabOThl PEAKTHBBI BBICTABISAIOT HA IOJKU JIAOOPATOPHBIX
CTOJIOB.

2. Ha Bcex 0aHKax, CKJIIHKax U APYro Mocyze, i€ XpaHaTcsi peaKTUBBI, T0JKHBIOBITh
ATUKETKHU C YKa3aHHUEM Ha3BaHUS BEIECTB.

3. CKJISHKU C BELIECTBAaMH U PaCTBOpaMH HEOOX0IUMO OpaTh OJTHOM PYKOH 3a FOPJIBILIKO,
a Ipyrou CHU3y NOJAEpKUBas 3a IHO.

4. Bo wu30exaHue BBIOpAaChIBAHUS JKUIAKOCTH M3 TPOOMPKH TpU HArpeBaHUU

HEOOXOIUMO:
®  CIIOJIB30BATh MPH pabOTE ¢ HEPACTBOPUMBIMU B BOJIE BEIIECTBAMHU CyXHUE MPOOUPKU;
® HarpeBas IPOOUPKY, HA/IO HAIPABUTh €€ OTBEPCTHE B CTOPOHY OT ce0s U OT Cocea;

® JiepKaTh NPOOUPKY HE B BEPTUKAIBHOM, a B HAKJIIOHHOM T0JI0KEHUH, HEPEPhIBHOBpAILas
e€ BO M30exaHNne YaCTUYHOTO Meperpena.

5. Ilpu pabote ¢ ra300TBOAHOMN TPYOKON HEOOXOIUMO yOUPaTh FOPENIKY U3-110/ MPOOUPKHU
CO CMECBIO TOJILKO TTOCIIE TOTO, KaK KOHEI[ Ta300TBOIHON TPYOKH yna-JI€H U3 POOUpPKH
— IPUEMHHUKA C KUAKOCTBIO.

6. Hroxarp peakTHBBI B 1a00paTOpUU HY>KHO, HampaBiiss K ce0e mapbl WM Ta3 ABHKEHUEM
pyKu

7. Tlpu pacTBOpPEHUU CIENYET NPUIMBATH CEPHYIO KUCIIOTY K BOJIE TI0 KaIUIsiM, BCEBpEMS,
nepeMeInBas BeleCcTBa.

8. Pabory ¢ adupamu, ciupramu, 6€H30JI0M MPOBOTUTH BAATH OT OTHSL.

9. Bce onpITH ¢ CHIIBHO MaxXHYIUMHU U AJOBUTBIMHU BCIICCTBAMU ITPOBOANTE B BBITSXKHOM



mkady.
e O mo0OoM, caMOM HE3HAYUTEIILHOM HECYACTHOM Cliydae CIEAyeT HEeMEIJICHHO COOOIIUTh
[IPEIOIaBATENI0 U MPUHATH MEPhI IEPBOM MOMOIIH: IPH TEPMUUYECKHX OXKOTraxX MOPAKEHHOE
MECTO HYXXHO CMOYHMTH PAacTBOPOM TaHHWHA BcCHUpTEe Wid 2% pacTBOPOM IepMaHTaHaTa

KaJius.

® [IpM XUMHUYECKHX OXKOTrax HEOOXOAMMO, NPEXKJE BCEro, YIAIWTh C KOXH BEIIECTBO,
BBI3BIBAIOIICE 0JKOT, U 00padoTaTh COOTBETCTBYIOIIUM 00pa3oMm:

a) MPH 0XKOTaX KUCIOTON WIIH METOYBIO TPOMBITH HOPAKEHHOE MECTO CHIILHOU CTPYEH BOJIBI,
a 3aTeM HeHTpasm3oBaTh KHCIOTY 1% pacTBOopoM ruapokapOoHaTa Hatpus, ménoub — 1%
pacTBOPOM YKCYCHOM KHCIIOTHI;

0) mpu oxxorax OpomMoM mopaxEHHoe MecTo oopadorats 10-20% pacTBOpoM THO- Cyib(aTa
HATPUS, CMBITh OOJIBIIIUM KOJIMYECTBOM BOJBI, a 3aT€M HAJIOKUTh TAMIIOH, CMOYCHHBIH 5%
pacTBOPOM MOYECBUHBI;

B) TIPU OXKOTaxX YKUJIKUM (PEHOJIOM MOOETEBIINI YIaCTOK KOXKH PaCTepPETh INIMIEPUHOM J0
BOCCTAHOBJICHUA C€r0 HOPMAJBbHOIO I1IBE€Ta W HAJIOXUTH MapJICBBIﬁ TaMIIOH, CMOYEHHBIN

TIIMIECPHUHOM.

® cCIIM KMCJIOTa WIIM 1IEJI0Yb MOMaJH B IJ1a3, TO CeAyeT TIIaTeIbHO MPOMBITh €r0 BOJIOM,a 3aTeM
2% pacTBOpoM OOpHOM KHUCIOTBHI (U1 HeWTpanuzamuu ménoun) wuau 2% pacTBOPOM

rupokapOoHaTa HaTpus (1 HEUTpaIu3aluy KUCIOTHI).

® [IpyU MIOpe3€ PYyKH, €CIIM B paHy Ilonajl KyCOYCK CTEKJIa, IMPEKIAEC BCEro, HeO6XOI[I/IMO

IMUHOECTOM YIAAJIUTh €T0

® | 3aTeM CMa3aTh paHy CIUPTOBBIM PACTBOPOM HMOJ1a U HATOXKUTH MOBS3KY. Eciin kpoBoTeueHne
Cpa3y He MpeKpallaercs, Halo MPUIIOKUTh K paHe KyCOYeK KPOBOOCTAHABIMBAIOLIEH BaThl
(rurpockonuyeckasi Bara, nmponuTaHHas 1% pacTtBopoM xjopuma xeine- 3a). [Ipu cuiapHOM
KPOBOTEUEHHUH HAJI0 BPEMEHHO MEPETIHYTh PYKY KI'YTOM U3 pe3u- HOBOM TpyOku. Kak Tonbko
KPOBOTEUYEHHE OCTAHOBUTCS, KI'YT CIEAYET HEMEJICHHO CHSTh
JlaGoparopnas padora Nel

Tema 2.2. DiieKTpoIuTHYECKAS JUCCONMALMS ¥ HOHHBIH 00MeH

Llenb: UccnepgoBaHme TMNOB (MO COCTaBy U KONMYECTBY UCXOAHbIX M 06Pa3yHOLLMXCA BeLLecTs)
M NPU3HAKOB XMMUYECKUX peakuuit. MpoBeaeHne peakumii MOHHOro obmeHa, onpeaeneHue
cpeabl BOAHbIX PpacTBOPOB. 334aHNA HA COCTaBNEHNE MOHHbIX PeaKkuui
Oo6opynoBanne u peaktTuBbl: cona, 1% pactBoper NaOH, HCI, xmnopuaa anroMuHwus,

xJjopuaa xKenesa, cynbdara meau, cynbdara maraus, nopomok CaO, akmyc.

Kucj10THO-0CHOBHBIE CBOHCTBA OKCHAOB



PactBopuTe B BOJe B OJHOW MPOOMPKE OKCUA KajblHs, B JAPYroil - QUOKcui yriepona. B
NEepByI0 MPOOUPKY A00aBbTe ImENOTKy mopomka CaO, 2-3 M TUCTHIIUPOBAHHOW BOJABI H
B360MaTaliTe. BOo BTOPYIO MPOOUPKY ¢ 3-5 M AUCTHIUIMPOBAHHOM BOABI Mpomyctute Tok CO2 u3
Oaytona umm annaparta Kun-na. B xaxayro npoO6upky m06aBbTe 2-3 Kallld JIAKMyca ¥ O LBETY
MHAMKATOpa OIPENEIIUTE XapakTep IoJydyeHHoro pactBopa. CraenaiiTe BbIBOA O KHCIOTHO-
OCHOBHBIX CBOWMCTBAaX JIaHHBIX OKCHUJOB M IOJY- YEHHBIX TMJIPOKCHMAOB. Hanummure ypaBHEHUs
peakuumii. Mccnenyiite B3auMoAeiCTBUE paCTBOPEHHBIX THIPOKCUIOB IPYT € IPYTOM U C PaCTBOPOM
CEpPHOM KUCJIOTBHI.

IMosyyeHnue u cBoiicTBa aM(pOTEPHOr0 rUAPOKCH/IA

B nmpo6upky HaneiTe 2-3 M1 pacTBopa XJI0pHAa XpOMa WIIH XJIOPUA allFOMUHUSA (TI0 BEIOOPY) U
no karmsaMm npubasisiite pactBop ménoun (NaOH wnu KOH) no o6pa3oBanHus ycTOHYHMBOTO
ocanka. Pa3ne- nure ocajok Ha ABe NPOOMPKU: B OJHY MpUIIEHTE pacTBOp LIENOUHU, B IPYIYIO -
pacTBOp KUCIOTHI IO pac-TBOPEHUSI OCAIKa.

CrenaiiTe BbIBOJI, COCTABbTE YPABHEHHMS pEAKIUH.

IHosnyyeHne HepacTBOPUMBIX B BOJIe OCHOBAHM A

B ornenbHble npobupku HaneiTe mo 2-3 M pacTBOPOB XJIOpUAA Keje3a, cyiabdaTa MEAU U
cynbdaTaMarHusi.

[TpuneiiTe B KXyt MPOOUPKY MO KarisiM pacTBop ménoun. CocTaBbTe YpaBHEHHs PEaKIuil
B MOJIEKYJISIPHOM U MOHHOM BHJI€, OTMETHTE L[BET BHINIABIINX OCA/IKOB.

KucioTHo-0cHOBHBIE CBONCTBA
coJieif CBoiicTBa KHCJIOH COJIH.

JI71st mosy4eHust KUCI0OM COMM UCIOJIb3YWTE PacTBOP THIPOKCUIA KaJdblMsd AUOKCHUJ YIJIepoa.
Kakoli 13 yKa3aHHBIX PEaKTHBOB CJIEIyeT B34Th B U30bITKe? OOpaTuTe BHUMAaHUE HA TO, YTO MPU
po-

nyckanuu Toka CO2 uepe3 pacTBOp TMAPOKCHAA BHadaje oOpaszyeTcsl OcaloK CpeiHeil coiw,
KOTOPBIM TpW JajbHEHIIEM MPOIMYCKAHWH JHOKCHIA YIJIEPOJa PACTBOPSETCS W IMEPEXOIUT B
pacTBOpUMBIN THIpO- KapOoHaT. CocTaBbTe ypaBHEHUs peakiuil. Yem Hy»XHO MOJeicTBOBaTh Ha
ruapokapOonar (pacrsopoM HC1 unu NaOH), uro6sl nepeBecTu €ro CHOBa B 0CaJJ0K CpeHel comun?
Otuér mo nabopartopHoil pabore odopMUTE Ha JBYX pa3BEPHYTHIX JHUCTAX TETPATU

(;1TabopaTtopHOTrOXKypHaa) Mo cieayromiei Gopme:



Knaccel HeopraHu4ecKux coeIHHEHUH

‘HammenoBa- | Ycnosusa | Habmo- XumusMm | Busox
" HHE OIbITA JCHHUA B3aBMOJeH- | - .
OTIHITA . CTBUS

1. KacmotHo- CaO

OCHOBHBHIE ' pacTBo-

CBONWCTBAOK- | psiEeM B A

CHJIOB Bojge, k |PactBop | CaO+H,O=|CaO -

"Ca0 | pactBopy | cumeer | Ca?*+20H ™ | ocHOB-

S ! npubas- HOM
JIsieM , OKCHI
JIAKMYC

B nanHoM u nocnenyromux oT4éTax ypaBHEHUS peaklMii mucaTh B MOJIEKYJISIPHOM U HOHHOM
BUJIC.3A0AHUA U 60NPOCHL ONA  (POPMUPOBAHUA U KOHMPOJIA 61A0€HUA KOMNEMEeHUUAMU,
MO3BOJIAIOIINE OINPEACTUTh JOCTHUKEHHE CTYJEHTOM OTAENbHBIX Y4EeOHBIX 3a/la4, YPOBEHb
c(hOpMUPOBAHHOCTH
KOMIIOHEHTOB KOMIIETEHIIUH NPU U3yYEHUH Y4eOHOI TeMBI:

Temwt 0oknaooe/pechepamos:
1.«Ku3Hb, KaKk OMOJIOTHYECKUI KPYTOBOPOT BELIECTBY.
2. «CoBpeMeHHbIe NPeACTaBICHUS 00 IBOIOLUH KUZHHY.
3. «310pOBBE U pabOTOCIIOCOOHOCTHY.
4. «IpyHIUIIBI COBPEMEHHOM OMOITUKIY.
5. UpesBbIYaliHbIE CUTYALUN IKOJIOTUYECKOTO XapaKTepa.
6. UpesBblyaiiHble CUTYyalllH, YCIIOBHO, 0€3 3arpsi3HEHHsI OKPY’KaIOIIel Cpebl.
7. UpesBblYyaiiHblE CUTyallMH C 3arPA3HEHUEM OKPYXKAIOIIEH Cpebl.
Dopmbl meKyuiezo KOHmMpOoNa 3HAHUIL:
1.TIpoBepka BBIIOJTHEHHOTO 3aJaHUS
2.Pa3bop 110BOJIOB B MOJB3y TOH WIM HHOM
MTO3ULIMH. 3.0ueHka CTEIEHU
apryMEHTUPOBAHHOCTH CYXJIeHUU. Tembl Ona
CamMoCmoamenbHo20 U3y4eHus:
1. Kiaccudukanus ocHoBanuii u kucioT. CocTas.
2. XUMHUYECKHE CBOMCTBA OCHOBAaHWM U KUCIIOT.
JlaboparopHasi padora. 2 Ilosyyenue 3TuiieHa u anerusieHa. U3yyenme ux cBOMcTB.
1. [Tosry4yeHue ITHJIEHA U €r0 CBOICTBA.

Obopyoosanue: METAIUIMYECKUN INTaTUB C JIAMIKOW; CHUPTOBKA (TOpenka); mpoOka
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ra300TBOAHOUTPYOKOIi; 3 MpOoOMPKH; MECOK (TMPOKAJICHHBIN) WM MEJIKUE KaluJUIsAPhI.

Peakmuebl: cMeCh STHIIOBOTO CIIUPTA M KOHLIEHTPUPOBAHHOM cepHOi KucioThl (1:3); kapoun
Kanblusa (Kycodku), OpomHas Boja (Ha 50 mu1 Boawl 2 Kariu Opoma); pacTBOp NepMaHTraHaTa
kanusi(0,5%, MOAKUCIICHHBIH).

B npobupky Haneiire 1,5 M cMecH 3TUIIOBOTO CHHPTAa U CEPHOM KHCIOTHI M OIYCTHTE B HEE
HEMHOT'OIIECKA WJIM HECKOJIBKO MEJIKMX KalWULIPOB. DTO HYKHO CHEJIaTh JUIsl PaBHOMEPHOI'O
KuneHust xuakoctu. K npobupke npucoeguHuTe NpoOKy ¢ ra300TBOJHON TPYOKOH U YKpEIUTe ee B
JIaTKe IITaTHBA.

B 1-10 npobupky Haneite 1 Ma GpOMHOI BOABI, BO 2-10 — CTOJIBKO K€ 110 00bEMY pacTBOpa
nep- MaHrasara kanus. [Ipexxe ueM HauaTh OMbIT, IPOBEPHTE NPUOOP HAa  T'€PMETHUHOCTD,
HOrPY3UB KO- HEll ra300TBOIHON TpyOKH B 1-10 mpobupky. IIporpelite Bcto mpoOUpKy CO CMEChIO
U NIPOJIOJIKANTE He-CUIIbHO HarpeBaTh TO MECTO, IJI€ HAXOAUTCS JKUIAKOCTh (HE HarpeBaiiTe BbllIe
YPOBHSI )HJIKOCTH, TaK KaK IpoOUpKa MOXKET JIOHYTB).

Uto mnpoucxomautr ¢ OpomHOM Bomou? He mpekpaimass HarpeBaHUsT CMECH, MPOITYyCKalTe
BBIJICIISIONICH-CSl ATUJICH BO 2-10 MPOOUPKY. 3aMEeTUB 00ECIIBEYMBAHNUE PACTBOPA, TOTYAC BHIHBTE
ra3o0TBOJHYI0 TpPYOKY M3 JKHIKOCTH M IIOBEpHHTE €€ OTBepcTHeM BBepx. [lomoxrure
BBIJICJIAOLIMICS a3 U 00paTuTe BHUMaHHEHA XapaKTep IIaMEHH.

[IpekpatuTe HarpeBaHue M MpUCTyNailTe K pa3dopy npubopa IOCIE €ro OCTHIBaHUS.
OcTthIBITYyIOCMECH pa30aBbTE BOJIOHM M BBUICHTE B CIICIIUATILHBIN CIIMB.

Ha ocHOBaHMM ITPOBEEHHBIX OIBITOB YKAKUTE!
1.KakoBa poisib CEpHOI KMCIIOTBI B PEAKIIUU MTOJIYYEHUS ITHJIEHA,
npoxozsmeit nocxeme: C2H50H —C2H4+H207?

2.KakoBbl (I)I/IBI/I‘ICCKI/IC W XHMHUYECKHE CBOMCTBA JTHJICHA? PaCCMOTpI/ITe X B CBOCM

OTUYCTC.

3 CH2 = CH2 + 2KMnO4 + 4 H20 =3 CH2 OH -CH2 OH+
2MnO2 + 2KOH
Hanummre ypaBHEHHE peakUuu HpPUCOEIMHEHUs Opoma K 2-

MeTHIIOyTeHy-2 U paccMoTpute ee MexaHusMm (AE). Paccuwuraiire,

CKOJIBKO rpamMMoOB 3%-HOro pactBopa Opoma mnorpeOyercss s

OpomupoBanus 1 T 2-meTunoyreHa-2.

Peakius ¢ 6poMoM W ¢ BOJHBIM PacTBOPOM II€pMaHTaHATa
KallUsl - Ka- YECTBCHHBIC PEAKIUU Ha COCOUHEHMS C KpaTHBIMU
CBA3sIMU.

2. [losryyeHune anieTH/IEHA M €ro CBOMCTBA.

B mpo6upky nmomMemaroT Kycodek KapOuja KaylbliMs, TPUIMBAIOT OKO-JO 1 MJI BOIBI U cpa3y
11



’KE 3aKpPBIBAIOT €€ MPOOKOW ¢ ra300TBOAHON TPYO-

KO, UMEIOIIMIA OTTSHYTHI KOHEIN. ['a300TBOMHON TpYyOKOW 3aKpBIBAIOT MPOOHPKY, U3 KOTOPOI
BBIJICJIAETCS alleTUIICH, MOKUTaroT ateTuieH. HaOmronaror xapakrep miameHd. BHocAT B miiams
KpBILIKY OT Turis. Ha kpblike oOpaszyeTcs YepHOe MATHO CaXH.

BoluncnuTe mnpoueHTHOE coaepKaHWe Yyriepoja M BoJopojaa B aneTwieHe. Hanummwre
ypaBHE HUSl PEAKLIUN TMONyYCHHs AaleTUIeHa KapOWTHBIM CIIOCOOOM M TOCIEIYIOLIEr0 €ro
TOpEeHHUs.

3areM MpoIyCKaloT aleTHIIeH Yyepe3 OPOMHYIO BOJY.

OBBACHUTE, mnouemy oOecuBeunBaHue OpOMHOM BOJbl IPOUCXOAMT 3HAUUTEIHHO
Me/JIEHHEE, YeM IPU PEaKLUu C STUIECHOM.

Hanummre ypaBHeHUe peakLuy aneTusieHa ¢ 6pomMom.

3areM B IpoOMPKY HaJIMBAKOT | MJI pacTBOpa IepMaHraHatra Kajus, J00aBJSIOT TakoW ke
00BbeMpacTBOpa COAbl U 3aTeM MPOIYCKAIOT uyepe3 MOJIy4YEeHHBIH pacTBop aueTwiieH. IlocrenenHo
¢duoneToBast OKpacka pacTBopa UCUE3aeT, OSABIISAETCS XJIONbEBUIHBIN 0caoK Oyporo 1jBeTa OKCHaa
mapranma(lV).

Hanummure ypaBHEHHE peakUUu OKHCICHMS alETHJIEHA IIEPMAaHTaHAaTOM Kalus A0 LIaBEJIEBON
KHC-JIOTBI.

3CH=CH + 8 KMnO4 +4 H20 = 3 HOOC-COOH + 8MnO2 +8KOH

JlabopaTopnasi padora Ne 3

Tema 4.3. UnenTu(uKanusi OPraHUn4eCKNX BeLeCTB, HX 3HAYCHHE W NIPUMEHEHHue B ObITOBOH H
NPOU3BO/JCTBEHHOII /1esITeJIbHOCTH Ye10BeKa
Lenb: NonyyeHve sTMneHa M M3ydyeHne ero cBOMCTB. MoaenvMpoBaHMe MOJIEKYT U XMMUYECKUX
npesBpaLLeHnin Ha NpuMepe 3TaHa, STUAEHA, aueTUaeHa 1 ap.

KadecTBeHHble peakluM Ha OCHOBHbIE KJIACCHI YIJI€BOAOPOAOB

ean padorsr:

1. Tlosroputs KnaccupuKaIMIO, CTPOEHUE U CBOMCTBA YIIIEBOI0PO/IOB.

2. y6CIlI/ITBC$I B TOM, 4YTO CBOICTBa OIPCACIIAOTCA CTPOCHUCM.

3. Tlo3HaKOMHTHCS C JaGOPaTOPHBIMU CIIOCOOAMH , PACIO3HABAHHMS OCHOBHBIX KJIACCOB
YIJI€BOI0POIOB
PeakTuBbl, odopynoBanme: pactBop Opoma, 5% pactBopa coapl, 1% pacTBOp mepMaHraHara
KaJiusi, aMMHauHbIi pacTBOp xjiopuaa meau, 1% pactBop HuTpaTa cepedbpa, 5% pacTBop amMMHaka,
HUTPYIOIIasi CMECh, ITATUB C MPOOMPKAMH, FOpeIKa, ra300TBOJHAs TPYO- Ka, BOAsSHAs OaHs.
Xoa padoTsl

1.IIpucoennnenue 6poma
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YT1eBoopoIbl, ColepKaIIue KpaTHbIE CBSI3H, JIETKO MPUCOCTUHSIIOT OpOoM:
I. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br

MemoouKa: B CyxXyro IpoOUpKy MOMEIA0T 1 MII HcCelyeMOro BEIEeCcTBa 1 1I00aBIIsIOTIIO KaryIsiMm,
MIPH JIETKOM BCTPSIXUBAHUU, PACTBOP Opoma.
Habumronaercs ncue3HOBEHUE JKENTON OKPACKH.
2.11po6a ¢ nepmanranaTom kajaus ( peakuusi Baruepa)

B cnabomenounoit cpene mnpu AeMCTBUM TMEepMaHraHata Kaius MPOUCXOAUT OKHUCIICHUE
BEILIECTBA C Pa3pbIBOM KPaTHOM CBSI3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH

| |
OH OH
Memoouka:
K1 mn uccnemyemoro BemectBa no06apistor 1 mi 5% pacTBopa cojpl, 3aTeM 1O KaruisiM,Ipy

BCTpsAxUBaHUU 1% pacTBOp nmepMaHraHata Kajius.
HaGnronaercst ncue3HoBeHHE MaJIMHOBOM OKPACKU MepMaHraHara.
ATETHIICHOBBIE YTIIEBOJOPOIbI TAKXKE TAIOT PEAKIIMH C OPOMOM U ITEPMaHTaHATOM KaJlusl,KOTOpHIE,
OJTHAKO, TIPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJICHUI0B
ATOM BOJI0pOJ1a, HAXOAMIUICS MPH CBSA3aHHOM TPONHOM CBSI3bI0 aTOMOM YTJIEpOAa, CHO-COOEH
3aMelaThCsl Ha MeTall (KauecTBeHHas peakuus Ha rpyniny —C=CH).
Pabora ¢ anerunenunamu TpedyeT coONIOACHUS MPaBUI TEXHUKHU Oe3omacHOCTH. B cyxomBue,
npu cnaboM HarpeBaHWU WIIM MIPU yAape, OHU B3PBIBAIOTCS € OOJIBIION CHIION, MO- 3TOMY HEJNb3s
MOJTHOCTBIO BBICYIIMBATH alleTUIeHU b, OcOOEHHO OIaceH B CyXOM BHJIE allETHIICHU] cepelpa.
Memoouka:

OmnerrNel INonyuenune anermiaennna Mmeau (1)

B npoOupky nHamuBaroT 2-3 mi O€CHBETHOIO aMMHA4HOro pacTBopa xyopuaa menu(l)
[Cu(NH3)2]Cl u mpomyckaroT uepe3 pacTBOp alleTHIICH.

PacTBop okpammBaeTcss B KpacHO- Oypblil LIBET, 3aTeM BbIMaJaeT KPacHO-OypbIii 0cagok
aleTHJIEHNa MeJIu.

HC=CH + [Cu(NH3)2]C1 -»CuC=CCu +2NH4ClI + 2NHj3

DTy peakluio IPUMEHSIOT Uil OOHAPYKEHHUS 1aXKe CIEe0B alleTUJICHA.

CMauMBaroT NOJ0CKY (PUIBTPOBATIBHON OyMaru aMMHaYyHbIM PaCTBOPOM XJIOPUIA MEU

(1) u BHOCST €€ B 0TBepcTHE TPOOUPKH, U3 KOTOPO BbIAeseTcs aietusieH. [losBiseTcskpacHo-
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Oypoe OKpallluBaHHE.

OnpitNe2: TTonvueHne areTuiIeHnIa cepeopa.

B npobupky HanuBatot 2 M 1% pacTBopa HUTparta cepedpa u npubaBIIIOT 10 KarisiM 5% pacTBop
aMMuaka /10 MOJIHOTO pacTBOPEHUs: 00pa3yrolerocs ocajaka okcuaa cepedpa.Uepes nomyuyeHHbIN
OCCIIBETHBIN PAacTBOP MPOITYCKAIOT alleTUIICH. BhIMagaer xKenToBaTo- OeNblii 0Ca 0K alleTHICHUAA
cepeodpa.
HC=CH + 2[Ag(NH3):]OH — AgC=CAg +4NH3 + 2H>0

aneTui1

SHUJT

ceped

pa
2.00HapyKeHe APOMATHYECKHUX YTIJIeBOIOPOI0OB.
ApoMaTudeckue COEAMHEHMsI BCTYMAIOT B pEaklUUU 3aMelleHHs, 00pa3ys OKpalleHHbIE
COETUHEHMUSI.
a) HUTPOBaHHe apOMATHYeCKHX cOeIUHEeHUui (TAral).
Peaknuto mpoBOAT a30THOM KMCIOTOM WM HUTpYHoLel cMechio: R—H
+ HNO3 — R—NO; + H,0
Memoouxka:
B npobupky nomemator 0,1 r (uam 0,1 M) BemecTBa M NMPU HENPEPHIBHOM BCTPSXMBAHHUU
MOCTETNIEHHO MPHOABIAIOT 3 MIJI HUTpYIOIIel cmecH (1 yacTh KOHIIEHTPUPOBAHHON a30THOMKHUCIOTHI
U | YacTh KOHIIEHTPUPOBAHHOM cepHOM KucaoThl). [IpoOupky 3akpbiBaloT mMpod- KOW ¢ IIMHHOMN
CTEKJITHHOU TPYOKOM, KOTOpasi CIIY>KHT OOpaTHBIM XOJIOIUIILHUKOM, U HAarPEBAIOT HA BOJSHOM OaHe
5 muH. ipu 50°C. CMech BBUTMBAIOT B cTakaH ¢ 10 r ©3MeIbYeHHOTO JIB/IA.
Ecnu mpu 5TOM BhIagaeT TBEpAbIA NPOAYKT UIU MACII0, HEPACTBOPUMBIE B BOJE U OTJIMYAIOIINECS
OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEANOJIONKUTh MPUCYTCTBUE APOMATHUECKUX COCTUHEHUMN.
0) AJIKMJIMPOBAHUE APOMATHYECKHUX COeIMHEHMH.
ApomaTH4ecKre YTJIeBOJOPOJALl M HMX TaJOT€HONPOU3BOAHBIC [AIOT TMPU B3aMMOJICHCTBHH C
XJI0pohOopMOM B TPUCYTCTBUU XJIOpUIA aTIOMUHUS TPOAYKTHI, OKpAlllEHHbIE B SPKUE IIBETa

(OpanykeBbli, MypITypHBINA, CHHUH, 3€JICHbII)

3R—H + CHCl,—4LCB _, RiCH + 3HCI
JlaGoparopnas padora Ne 4
Tema 6.2. UccienoBanue cBOMCTB PaCTBOPOB.
Leab: TpUroTOBICHUE PACTBOPOB U ONPEICICHUE CPEbl BOJHBIX PACTBOPOB.
Memoouxka:

B mpobupky ¢ 1-2 mn ob6e3BoxeHHoro xjopodopma mpubasistor 0,1 r (wm 0,1 mur) wuc-
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cienryemoro BemiecTBa. (CMech IepeMENIMBAIOT. 3areM  OCTOpokHO BHocsit 0,5 T
MOPOLIKOOOPa3HOr0 OE3BOTHOTO XJIOPH/IAa AITIOMUHUS TaK, YTOOBI OOJIBIIAs YaCTh €ro OCTajlach Ha
CTEHKax MPOOMPKH BBIIIE YPOBHS JKHIKOCTH. HakiIOHss MpoOMpPKY, ClIerka CMavynuBalOTIOPOIIOK
xyopuza anroMuHus. [losiBieHre sIPKON OKpacKH Ha CTEHKE MPOOHPKH, a TAKKCOKPALIMBAHUE U
BCEr0 PacTBOpPa YKa3bIBaeT Ha MIPUCYTCTBUE APOMATUYECKOM CHCTEMBI.

PesynabTaTsl opopMuTh B BHIEe TA0IHIIBI:

No Uccnenyemoe YpaBHeHUE peakuu AHanUTHYECKUI

ILII. BEIIIECTBO ahdexr

PeakTuBbl, 000opynoBanue: pactBop Opoma, 5% pactBopa comsl, 1% pacTBOp mepMaHraHara
KaJusi, aMMHA4HBIA pacTBOp XJIopuaa meau, 1% pactBop HuTpara cepedpa, 5% paccTBop aMMHuaKa,
HUTPYIOILAsl CMECh, IITATUB C IPOOUPKAMH, TOPEIIKa, ra300TBOIHAS TPYO- Ka, BOJsIHAS OaHsI.

Xoa padoTsl
1.Ilpucoennnenue 6poma

YFJ'IGBOI[OpO,I[LI, COACPIKAIMNEC KPATHBIC CBA3HU, JICTKO IIPUCOCAUHAIOT 6p0MZ

II. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br
Memoouxa: B Cyxyl NpOOHPKY TOMEMIAIOT |MJI HCCIeTyeMOro BEIIEeCTBa W JI00aBJISIOT IO
KaruisiM, TIPH JIETKOM BCTPSXHUBAHHUH, PACTBOP Opoma.
Habumronaercs ncue3HOBEHUE JKEATON OKPACKH.
2.11po6a c nepmanHranarom Kajus ( peaknusi Baruepa)
B cnabomenoyHoit cpene npu AeMCTBUM NMEepMaHraHara Kajlusi MPOUCXOAUT OKHCIE-HHE
BEIIIECTBA C Pa3pbIBOM KPaTHOM CBSI3H.
3. R—CH=CH—R + 2KMnO04 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH
| |
OH OH
Mmemoouka:
K1 mn uccnemyemoro BemectBa mob6asmsttor 1 mur 5% pacTBopa cojbl, 3aTEM IO KaruIsaM,Tpu
BCTpsAXMBaHUM 1% pacTBOp mepMaHraHarta Kajius.
Habmronaercs ncue3sHOBeHHE MATMHOBON OKpPAcKH IIepMaHraHara.
ALIETUIICHOBBIE YTJIEBOJOPO/IbI TAKXKE AAIOT PEAKIIMK C OPOMOM U IIEpMaHTaHATOM KaJusl,KOTOPBIE,
OJIHAKO, MPOTEKAIOT C MEHBILIEH CKOPOCTHIO.

3.00pa3oBaHue aneTUJICHUI0B
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ATOM BOJIOpO/Ia, HAXOMISIIUNCS MIPU CBI3aHHOM TPOWHOM CBSI3bIO aTOMOM YTJIEpOAa, CIO-COOCH
3aMellaThCsl Ha MeTalll (KauecTBeHHas peakuus Ha rpynny —C=CH).

Pabora ¢ anerunenunamu TpeOyeT coONIOIEHUs MpaBUil TEXHUKH Oe3omacHocTu. B cyxomBuie,
npu c1ad0M HarpeBaHWU WU MPU yAape, OHU B3PBIBAIOTCS C OOJIBIION CUIIOHN, [T0- STOMY HEJb3s
MOJTHOCTBIO BBICYIIMBATH alleTUICHU 6. OcOOEHHO OIaceH B CyXOM BHJIE allETHIICHU] cepelpa.
Memoouxa:

OmnerrNel [Nonyyenne anerwinennna Mmeau (1)

B npoGupky HanuBaroT 2-3 Mi OECIBETHOrO aMMHA4yHOI'O pacTBopa xJopuzaa menu(l)
[Cu(NH3)2]Cl u mpomyckaroT yepe3 pacTBOp alleTHIICH.

PactBop okpammBaercs B KpacHO- Oypblil LIBET, 3aT€M BbINaJaeT KPacHO-Oypblil 0cCagok
aleTUICHUa MEIH.

HC=CH + [Cu(NH3)2]Cl -»CuC=CCu +2NH4Cl + 2NH3

DTy peakLuIo IPUMEHSIOT U1 OOHApYKEHHUs 1aXe CIEeI0B alleTUIIeHA.

CMauuBaroT N0J0cKy GUIbTPOBAIBHON OymMaru aMMUa4HbIM PacTBOPOM XJIOPHIa MEAU

(1) u BHOCAT €€ B oTBepcTHE IPOOUPKH, U3 KOTOPOH BbiAeseTcs alieTuiieH. [losBiaseTcskpacHo-
Oypoe OKpalIBaHuE.

OnerrNe2: [Monyuenue aneTrieHua cepebpa.

B npo6upky HanuBatot 2 M 1% pacTBopa HUTpaTa cepedpa 1 mpuOaBIAIOT 110 KarisaM 5% pacTBop
aMMMaKa J10 TOJHOTO pacTBOpeHHUs oOpasyromierocs ocaika OKCHIa cepedpepe3 MOITy4eHHBIN
OeclLBETHBIN PacTBOp MPOIYCKAIOT alleTHIIeH. Brinagaer »entoBaTo-0enblii 0caok aleTHiIeHn1a
cepebpa.

HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3 + 2H>O

2.00HapykeHHe apOMATHYECKHX YIJ1eBOJ0POI0B.

ApomaThyeckre COEJMHEHHUs BCTYNAIOT B pEaKUUd 3aMelleHus, oOpa3ys OKpalleHHBIE
COEIUHEHMUS.

a) HUITPOBaHUE APOMATHYECKUX COelMHEeHuil (Tsral).

Peakuro mpoBOJAT a30THOM KMCIIOTOM WIIM HUTpPYHOIen cmechro:R—H

+ HNO3 — R—NO> + H,O

Memoouka:

B npoOupky nomemator 0,1 r (umm 0,1 M) BemiecTBa W NMPU HENPEPHIBHOM BCTPSIXMBAHHUH
MOCTEINEHHO MPHOaBIAIOT 3 Ml HUTpYIoLIeH cmecH (1 yacTh KOHLIEHTPUPOBAHHON a30THONKHUCIOTHI
U | yacTb KOHIICHTPUPOBAHHOW CepHOM KUCIOThI). [IpoOupKy 3aKpbIBaOT MpoO- KOW ¢ JIMHHON
CTEKJIIHHOW TPYOKOM, KOTOpasi CIyKUT OOpaTHBIM XOJOJMIBHUKOM, U HarpeBatoT Ha BOJISHON OaHe
5 muH. ipu 50°C. Cmech BBUIMBAIOT B cTakaH ¢ 10 T U3MENBYEHHOTO JIb/A.

Ecin mpy 5TOM BBINIafacT TBEPABIN MPOLYKT UM MACIIO, HEPACTBOPUMBIE B BOJEC U OTJINYAIOIIHAECS

16



OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEIOJIONKUTH MPUCYTCTBUE aPOMATHUECKUX COCTUHEHUMN.
0) aIKNJIMpPOBaHME APOMATHYECKHX COETUHEHMA.

ApoMaTudeckue YIJIeBOJOPOJbI M MX TallOreHONPOU3BOJAHBIC NalOT IMPH B3aWMOJAEWUCTBUU C
XJI0poOpMOM B MPUCYTCTBUM XJIOpUJA AFOMUHUS MPOAYKTHI, OKpAllleHHbIE B SpPKHUE IIBETa

(OpanxeBblii, MypIypHBIN, CUHUM, 3€JI€HBIN)

3R—H + CHC,—4/CB _, RsCH + 3HCI

Memoouxka:

B npobupky ¢ 1-2 min oGe3BoxkeHHoro xiopodopma mpubdasmsor 0,1 r (wm 0,1 mi) wuc-
cienmyemoro BemiecTBa. CMech TEpeMENIMBAIOT. 3aTeM OCTOpOxHO BHOcAT 0,5 T mopomr-
K000Opa3HOTro 6€3BOTHOTO XJIOPH/IA ATFOMIHHMSI TAK, YTOOBI OOJIBIIIAst YaCTh €r0 OCTANIaCh HAa CTEHKAX
NPOOUPKY BBIIIE YPOBHS JKUAKOCTH. HakIoHsS MpoOUpPKY, Clierka CMauyuBaIOTIIOPOIIOK XJIOPHU/Ia
amomuHnus. [losBieHHe SPKOM OKpacKM Ha CTCHKE MPOOUPKH, a TaKXKeOKpaIIMBaHUE M BCETO
pacTBOpa yKa3bpIBaeT Ha MPUCYTCTBHE aPOMATHICCKOU CHCTEMBI.

Pe3yabTaThl 0)OpMUTH B BH/AE TAOIHIbI:

Ne Hccnenyemoe YpaBHEHME peaKIUU AHanuTnaeckuit

ILII. BEIIECTBO ¢ dext

OCHOBHBIE HCTOYHUKMH

1. dpo3nos, A. A. Xumus [ DneKTpoHHBIH pecypc] : yuebHoe mocobue s CI1O / A. A.
Hpo3nos, M. B. JIpo3nioBa. — DeKTpOH. TEKCTOBbIE naHHble. — CapatoB : HayuHas kHura,
2020. — 317 ¢. — 978-5-9758-1900-0. — Pexum nocrymna:
http://www.iprbookshop.ru/87083.html

2. Baiitaep B.B. Xumus [DnexTpoHHbIi pecypce] : yuebHoe nocobue / B.B. Baiithep, E.A.
HukoHeHko. — DJIeKTpOH. TEKCTOBBIE aHHbIe. — ExaTepunOypr: Ypanabckuil dhenepanbHblii
yHusepcutet, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexum nocryna:
http://www.iprbookshop.ru/66217.html 9bCnoura;

JlonmoJHUTEeNbHbI€ HCTOUHHKH:

1. Xumust [ DneKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIC JaHHbIE. —
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Boponex: BopoHnexxckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEpcUTET, DBC
ACB, 2019. — 92 c. — 978-5-890040-579-1. — Pexum gocryna:
http://www.iprbookshop.ru/59133.html 5bC

2. Xumus [ DneKTpoHHBIH pecypce] : yueoHoe mocooue / A.M. Jlanunenko [u ap.]. — DIeKTpoH.
TEeKCTOBbIE AaHHble. — HoBocnbupck: HoBocuOupckuii rocyrapcTBeHHBIN
apXUTEKTYPHOCTPOHUTENbHBIN yHUBepcuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2.
— Pesxxum nocryna: http://www.iprbookshop.ru/68898.html 9bC

3. Mapmanikua M.®. Xumus [ 37aeKTpoHHBIN pecypc] : yuebHoe mocodue / M.D. MapiaikuH,
N.C. I'puropsn, JI.H. KoBanes. — DnekTpoH. TekcToBbie AaHHbIe. — CTtaBponoib: CeBepo-
Kagkasckuii penepanbubiii yausepcuret, 2020. — 228 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/63225.html

HMHTepHET MCTOYHUKU:

www.elementy.ru — caldT «neMeHTHI OOJBIION HAYKHA. DHITUKIONETHSDY
http://ru.wikipedia.org/wiki - UaTepHeT-3HIMKIONC AU testpilot.

http://www.nkj.ru — caiit xxypHana «Hayka u KH3HbY.

http://www.znanie-sila.su — caliT )xypHaia «3HaHHE — CHJIay.

http://technicamolodezhi.ru — caiit sxypHana «TexHHUKa — MOJIOJICKI».
http://www.popmech.ru — caiiT xxypHana «IlonynsipHas MeXaHUKa».

http://ihst.ru — caiit Uuctutyra ucropumn xumuu u texauku um. C.W. BaBuinosa PAH
(UMIET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiir xxypHana «Bonpocsl ucropuu
XUMHHN U TEXHUKN.

http://naturalscience.ru — caiit «Xumus. CipaBOUHUK €CTECTBEHHBIX HAYK».
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