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

cnenuanbHocTy 43.02.16 Typusm U rocTenpuuMCTBO.



TIlosacnumenwvnan 3anucka

Meronnueckue pEKOMEHJAUMWHM MPU3BaHbl OKa3blBaTh IIOMOLIb CTYAEHTAM B W3yYEHUH
OCHOBHBIX TOHATHH, WJEH, TEOPUHA M TOJOKEHUH JTUCHMUIUIMHBI «XUMHSI», H3Yy4a€MbIX B XOJI€
KOHKPETHOTO 3aHSTHS, CIIOCOOCTBOBATh PA3BUTHUIO MX yMEHUW, HABHIKOB U SIBISIOTCS OJHHUM W3
CIoCcO0OB ITPOBEPKHU 3HAHUM CTYICHTOB.

BrinonHenue yqamuMucs 1a0opaTopHbIX pabOT HAMTPABJICHHO HA:

- 0000IIeHne, CUCTEeMaTU3AlMIO, YIAyOJeHue, 3aKperyIieHUE IOTYYECHHBIX TEOPETHYCCKUX
3HaHUM MO0 KOHKPETHBIM TEMaM;

- (opMupoBaHue yMEHUN NPHUMEHATH TOJYYCHHBIC 3HAHUS HA TPAKTUKE WU PEaM3aIlUIo
€IMHCTBA UHTEJUJICKTYAJIbHOW U IPAKTUYECKOMN JAEATEIbHOCTH;

- pa3BUTHE WHTEIUICKTYaJIbHBIX YMEHUH Yy OyAYIIUMX CICHHAINCTOB: aHATUTUYCCKUX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPAOOTKY MPH PELICHUU IOCTABIECHHBIX 3a/1a4 TaKuX MpPO(EecCHOHATBHBIX KAauyecTB, Kak
CaMOCTOSATEJIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI MHUI[MATHBA.

Meronnueckue pEeKOMEHJAlMM [PU3BaHbl OKa3blBATh IIOMOIIb CTYA€HTAaM B HW3Y4YEHUU
OCHOBHBIX TOHATHI, WAECH, TEOPHN U TOJIOKEHUN IUCLMIUIMHBI, U3y4a€MbIX B XOJI€ KOHKPETHOI'O
3aHSTHS, CIOCOOCTBOBATH PA3BUTHIO X YMEHUN U HABBIKOB.

Oco0oe 3HaueHue TUCIHUILINHA UMEET MPH (OPMHUPOBAHUH U PA3BUTHH OOIIMX KOMITETECHIIUI

B cootBercTBUU ¢ PI'OC:

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

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpeACTBa IIOMCKA, aHalM3a M HHTEpIpeTanuu
uHbopMalnuy, U UHPOPMALMOHHBIE TEXHOJOTHM Ui BBIIOJHEHHUS 3a7ad Npo(ecCHOHANbHOM
JESATEIHOCTH.

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

OK 07. ConelicTBOBaTh COXPaHEHUIO OKPYKAIOILIEH CPEIbl, PeCypcoCcOepeKeHHIO, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIUIBI O€pPEKIUBOTO MMPOU3BOJCTBA, Y3PPEKTUBHO AEHCTBOBAThH B
Ype3BbIUAHBIX CUTYAIHSIX.

OK 08. Hcnonb3oBaTh cpeacTBa (U3MYECKOH KyJNbTYphl Al COXPAHEHUS M YKpEIUIEHUS
3/10pOBbsl B Ipolecce NMpo(eccHOHANbHON NeATENbHOCTH U MOAJEp’KaHUS HEOOXOAMMOIO YPOBHS
(u3n4ecKoil MOArOTOBIEHHOCTH.

Oco0oe 3HaueHue ITUCHUIUIMHA UMEET MPpH (POPMHUPOBAHUH U PA3BUTHH MPOPECCHOHATBHBIX

koMmmeTeHui B coorBeTcTtBur ¢ ®I'OC:

[IK 2.4 BrimonHeHUE CAaHUTAPHO-IMUIAEMHUOJIOTHUYECKUX TPEOOBAHWN K MPEIOCTABICHHUIO
TOCTUHUYHBIX YCIIYT.
B pamkax mporpammbl y4eOHOU JUCITUTIIMHBI OCBAWBAIOTCS TMYHOCTHBIE, METAIIPEIMETHBIC U

MpEeIMETHBIE Pe3yNbTaThl B COOTBETCTBUH ¢ TpeboBaHusMU PI'OC cpeanero obiiero oopazoBaHusl.

[Tnanupyemble pe3yabTaThl OCBOCHMS AMCUMILIUHBI JU4YHOCTHBIE (JIP), MerampenmMerHbie
(MP), npenmeTHbie anst 6azoBoro ypoBHs uzydenus (I1P).

JIP 01 Poccuiickyro rpakIaHCKyr0 UIEHTUYHOCTb, TATPUOTU3M, YBAXKEHUE K CBOEMY Hapo.y,
YyBCTBAa OTBETCTBEHHOCTU Iiepes PoauHON, ropaoctu 3a CBOM Kpail, cBo Poauny, mpouuioe u
HacTosIllee MHOTOHALMOHAJIBHOTO Hapoaa Poccuu, yBakeHHE TOCYJapCTBEHHBIX CHMBOJIOB (repo,
¢nar, TUMH).

JIP 02 I'pakIaHCKYH MO3MIMIO KAaK aKTHUBHOIO M OTBETCTBEHHOI'O YJIEHAa POCCHMCKOTrO
o0I11eCcTBa, OCO3HAIOLIET0 CBOM KOHCTHTYLIMOHHBIE NpaBa M OOA3aHHOCTH, YBaXKAIOLIEro 3aKOH MU
IIPABOMNOPSIOK, 00JIANAIOIIEr0 YyBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO NPUHHMAIOLIETO
TPAaJULMOHHBIE HAIMOHAJIbHbIE M OOIIEYEIOBEUECKHE TI'yMaHMCTUYECKHE M JAEMOKPaTHYECKUe
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LIEHHOCTH.

JIP 03 I'oTOBHOCTH K ciykeHHi0 OTeuecTBy, €ro 3alluTe.

JIP 04 CdhopmMupoBaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JIHAJIOTE KYJBTYp, a TAKXKE PA3IUIHBIX
(bopM 00IIECTBEHHOTO CO3HAHMUSI, OCO3HAHNE CBOETO MECTA B MOJUKYJIBTYPHOM MHpE.

JIP 05 CdopMuUpOBaHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCIIMTAHHS B COOTBETCTBUU C
00I11€4eTIOBEYECKIMMH LIEHHOCTSIMH U WJIeajlaMH TPaXXIaHCKOTO 00IIEeCTBa; TOTOBHOCTh M CIIOCOOHOCTH
K CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHOM JEATEIBHOCTH.

JIP 06 TosepaHTHOE CO3HAaHHME U IOBEJAEHHE B IOJIUKYJIbTYPHOM MHpE, T'OTOBHOCTb H
CIOCOOHOCTH BECTH TUAJIOT C APYTHUMH JIFOJIbMH, TOCTUTATh B HEM B3aUMOIIOHMMAaHU, HAXOJUTh 0011I1e
LEeMH ¥ COTPYIHUYAThH ISl UX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOATH MJICOJIOTUH SKCTPEMHU3MA,
HAI[MOHANMN3Ma, KCeHO(POOWHU, MNUCKPUMHUHAIIMM IO COLMAJIbHBIM, PEIUTHO3HBIM, PacCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIIbHBIM SIBJICHUSM.

JIP 07 HaBbIk# COTpyAHHYECTBA CO CBEPCTHUKAMH, IETHbMH MJIQIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBareiabHON, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIEeI0BATENbCKOM, MPOSKTHON U IPYTHX
BUJAX JIESATEIbHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAaHWE W TOBEJCHHE HAa OCHOBE YCBOCHHMS OOIIEUYEIOBEYECKUX
LIEHHOCTEHN.

JIP 09 T'otoBHOCTH M CHOCOOHOCTH K OOpa3OBaHHIO, B TOM YHUCJIE CaMOOOPa30BaHMIO, Ha
MPOTSDKEHUH BCEH JKMU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY O00pa30BaHHIO KaK YCIOBHIO
yCHEHON npodeccuoHaNbHON U 00I1IECTBEHHOM e TEIbHOCTH.

JIP 10 DcTeTnyeckoe OTHOIIEHHE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHH.

JIP 11 IlpunsATHe W peanu3alMi0 LEHHOCTeH 30pOBOro M 0€30IacHOro odpasa XKHU3HH,
MOTpEeOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUSX CIIOPTUBHO-030POBUTEIBLHON
JesITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIECHUS aJIKOroJisl, HAPKOTUKOB.

JIP 12 bepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHME K (HU3NYECKOMY H
NICUXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK M JPYIUX JIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO
ITOMOLIb.

JIP 13 Oco3nannblii BEIOOp Oyayiei mpodeccuu 1 BO3MOKHOCTEH pean3aii COOCTBEHHBIX
KM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(PECCHOHATIBHON AEATENIbHOCTH KaK BO3MOXKHOCTU y4acTUs B
peLICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOLICHAIIMOHAIBHBIX MPOOJIEM.

JIP 14 ChopMupOBaHHOCTH HKOJOTHUECKOTO MBIIIJICHNS, TOHUMAHHs BIMSHUS COLUAIBHO-
SKOHOMMYECKHX MPOIECCOB Ha COCTOSHUE MPHUPOJHON U COLMAIBHON Cpelibl; MPHOOpeTeHne OmbITa
9KOJIOrO-HaMNpaBIE€HHON S TEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOLIEHHE K CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO NPHUHSTHS
LIEHHOCTEN CEMEHHOM )KU3HU.

MP 01 CamocrosarenbHO GOpMyTUpPOBaTh U aKTyalU3upOBaTh MpodIeMy, pacCMaTpUBaTh e
BCECTOPOHHE.

MP 02 VcranaBnuBaTh CYIIECTBEHHBI TIpPU3HAK WJIM OCHOBAaHMA [UIsl CpPaBHEHUS,
Kiaccuukanuu u 0000IICHHUS.

MP 03 Onpenensth Leau AeTeNbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTUKEHHUS.

MP 04 BbIaBiATh 3aKOHOMEPHOCTH M IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHHUSX.

MP 05 BHOCHUTB KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIETSM,
OLICHUBATh PUCKHU MTOCIEACTBUI AESITEIBHOCTH.



MP 06 Bnamerp HaBbIKaMH Y4eOHO-HCCIIEIOBATEIBLCKOW M IPOCKTHOM JEATEIHLHOCTH,
HaBBIKAMU pa3perieHust mpoodiem.

MP 07 CnocoOGHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY ITOMCKY METOJIOB peIIeHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

MP 08 OBnagenue BUIaMu ASITENIBHOCTH I10 ITOJIYYEHUIO HOBOI'O 3HAHUS, €I0 MHTEPIPETALIMH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPU CO3JaHUH
y4eOHBIX ¥ COIIMATBHBIX MPOEKTOB.

MP 09 ®opmupoBaHue Hay4dHOI'O THUIIA MBIILICHUS, BJIaJCHHE HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMH IOHATHSIMHU U METOJIaMH.

MP 10 CraButs 1 hopMyaupoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BaTEIbHON NESATEILHOCTH U
KU3HEHHBIX CUTYaLMIX.

MP 11 BpisgBiaAT NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTYaJW3UPOBATh 3a7avy, BbIIBUIATh
TUIIOTE3y €€ pEeLIEHUs, HaXOJUThb apryMEHThl I JOKAa3aTelIbCTBA CBOUX YTBEPXKACHHUH, 3a/1aBaTh
rapameTpbl U KpUTEPUU PELLCHUS.

MP 12 Ananu3upoBaTh NOJYYEHHBIE B XOJE PEIICHUs 3a/add pe3yJIbTaThl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX.

MP 13 JlaBaTb OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh PUOOPETEHHBIH OIIBIT.

MP 14 Bragerp HaBbIKAaMH TOJXy4eHHS WH(POPMALWU W3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENILHO OCYILECTBIATh MOUCK, aHANU3, CUCTEeMATHU3AIMI0 U UHTEPIPETAlNUI0 HHPOpMAIIH
Pa3UYHBIX BUIOB U OPM MPEICTABICHHUS.

MP 15 Co3pmaBaTh TEKCTHl B pa3iMuHbIX (hopMaTax C ydeToM Ha3Ha4deHUs MH(OpMaLuu U
L[EJIeBOM ayTUTOPUH, BBIOMpPast ONTUMAIIbHYIO (POpMY MIPEICTABICHHS U BU3yaIU3alUu.

MP 16 OnenuBath JOCTOBEPHOCTD, JISTHTUMHOCTh HH(OPMAINH, €€ COOTBETCTBHE MPABOBBIM
1 MOPaJIbHO-3TUYECKUM HOpMaM.

MP 17 Hcnonps3oBaTh cpeacTBa MH(OPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pElIeHNN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX U OPTaHU3allMOHHBIX 3aj1a4u ¢ COONI0AeHNEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, peCypcocOepexeHus], IPaBOBbIX U 3TUYECKUX HOPM,
HOpPM MH(OPMaLMOHHON 0€30MaCHOCTH.

MP 18 Bnagers HaBbIKaMu pacrio3HaBaHUs U 3alIUThl HHGOpMAIMK, WHOOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

[P 01 CdopmMupoBaHHOCTh  NPEACTABICHUNA: O  XMUMHUYECKOHM  COCTaBISIOLICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XMMUHU B TIO3HAHUH SBJICHUH NPUPOIBI, B (OpMUPOBAHUH
MBILUIEHUS ¥ KYJIbTYphl JTUYHOCTH, €€ (DYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAUMOM IS pereHHs
MPAKTUYECKHX 3a/1a4 U SKOJIOTMYECKH 0OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBbIO U MPUPOIHON
cpene.

ITP 02 Bnagenue cucTeMoOl XMMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolnue
MOHATHS (XUMUYECKUH IIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, S-, p-, d-3JIeKTpOHHbIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTENICHb OKUCIICHUS, XUMUYecKast
CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIpHBIM 00beM, YIJEepOAHBIA cKeleT, (yHKIMOHAJIbHAs TpyIa,
paaMKal, HU30MEpHUs, HU30MEpbl, NOMOJIOTMYECKHH psJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOI- H
a30TcoJIepKalllie COEIUHEHMs, OWOJIOTMYECKH AaKTHBHbIE BellecTBa (yIJIEBOABI, >KUPBI, OCNKH),
MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHS, KpUCTaLIMdecKas
pelieTKa, TUIIbl XUMUYECKUX peaklnii (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE, 9K30-1 SHI0TEPMUYECKUE,
peakuuu HMOHHOrO OOMeHa), pacTBOp, OJJIEKTPOJIUTBHI, HEIJIEKTPOIUTHI, DIEKTPOJUTHUECKAS
JUCCOLMAIUs, OKHCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XWUMHUYECKOW pEaKIUH, XHUMHYECKOE



paBHOBECHE), TEOPUM U 3aKOHBI (TEOpUsS XMUMHUECKOIO CTPOECHMsI OpraHMYecKHX BemecTB A.M.
byrnepoBa, Teopus dIEKTPONMTUYECKOW auccouuanuu, nepuoauyeckui 3akoH .M. Menneneesa,
3aKOH COXPAaHEHHs] MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK XHUMHH, (aKTOJIOTHUYECKHE
CBEIEHUS O CBOWCTBaX, COCTaBe, IIOJYyYeHHMH M O€30IaCHOM UCIIOJIb30BaHUHM Ba)KHEHIINX
HEOPraHUYECKUX M OPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa.

ITP 03 CdopmMupoBaHHOCTh YMEHUH BBISABJISTH XapaKTEPHbIE NPH3HAKKM M B3aMMOCBS3b
W3YYEHHBIX MOHATUWA, MPUMEHATH COOTBETCTBYIOLIME MOHATHUS IPU ONHMCAHUM CTPOEHUS U CBOWCTB
HEOPraHUYECKNX U OPraHUYECKUX BELIECTB M UX MPEBPALICHUN; BBISBISATH B3aUMOCBS3b XUMUYECKUX
3HAHUM C TIOHATUSMU U NPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB.

[TP 04 ChopmupoBaHHOCTH YMEHHI UCIIOIB30BaTh HAUMEHOBAHHSI XUMUYICCKUX COCTUHECHHIA
MEKIYHAPOIHOTO COK03a TEOPETUYECKON U MPUKIAJHON XUMHUU U TPUBUAJIbHBIC HA3BAHU Sl BAXKHEUIIINX
BEIIECTB (ITUJICH, alleTHIICH, TIIHIEPUH, PeHOoI, (OpMaTTbACTH I, YKCYCHAS KHCIIOTA, TIIMLUH, YTapHbIHA
ra3, yrJieKUCIbIi ra3, aMMHakK, raiieHas W3BECTh, HeralleHas H3BECTh, MUThEBAs COAA U JAPYTHUX),
COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKHX BEIIECTB, YPABHEHUS XUMUYECKUX PEaKIIUi,
OOBSICHAT, HMX CMBICT; TOATBEPXKAATh  XapaKTepHble XHMHYECKHE CBOMCTBA  BEIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPABHEHUN XUMHUECKUX PEAKIIHIA.

I[P 05 CdopmMupoBaHHOCTh YMEHUH YCTaHABIWBATh MPUHAAICKHOCTh H3YYEHHBIX
HEOPraHMYECKUX W OPraHMYECKHX BEILECTB K ONPEIENIEHHBIM KjaccaM M TpyINIaM COEAUHEHUH,
XapaKTepu30BaTh MX COCTaB M Ba)KHEHIIME CBOMCTBA; OMNPENENATh BUIbl XMMHMUYECKUX CBsI3€il
(KoBaJIeHTHAsl, MOHHAsA, METaJNIMYeCKas, BOJOPOJHAs), TUIIbI KPUCTAJUIMUECKUX PEIIETOK BELIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH.

ITP 06 Bnanenne OCHOBHBIMHM METOAAMH HAYYHOT'O TIO3HAHUS BELIECTB U XUMUUYECKUX SIBJICHUN
(HabnoeHNe, U3MEpEHHe, SKCIIEPUMEHT, MOJIETMPOBAHUE).

ITP 07 CdopMUpOBaHHOCTh YMEHHUIH NPOBOAMTH PACUETHI MO XUMHYECKUM (GOpMylnaM U
YpaBHEHMSM XMMUYECKHMX pEaKIHUi ¢ HCIOJIb30BaHHEM (U3NYECKUX BEIUYMH, XapaKTepU3YIOIIHUX
BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIIOBUS) ra3oB, KOJIMYECTBA
BEIIECTBA; MCIOJIb30BaTh CHUCTEMHbIE XUMUYECKUE 3HAHUS JJI NPHUHSITHUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM.

ITP 08 CdopmMupoBaHHOCT YMEHUHN MJIAHUPOBATH U BHIIOJHATH XUMUYECKHM SKCIIEPUMEHT
(mpeBpalieHust OpraHuYeCcKUX BELIECTB IPH HarpeBaHUU, MOJTyUEHUE STHIIEHA U U3yYEHHE €0 CBOMCTB,
KayeCTBEHHbIE PEaKIMU Ha albJeTujbl, KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypaunus OelKOB NpHu
HarpeBaHMH, IIBETHBIE PEaKlUU OEJKOB; MPOBOAUTH PEAKIUH MOHHOTO OOMEHa, ONpEeAeNsaTh Cpery
BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha Cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHWUS; pelIaTh SKCTIEPUMEHTAIbHBIC 33124 110 TeMaM "Metamnsr" u "Hemerannsr'") B COOTBETCTBHH
C TMpaBWJIaMH TEXHUKH O€30MacHOCTH TMpu OOpalleHHH C BellecTBaMH M J1a00paTOPHBIM
000py/I0BaHUEM; IIPEJCTABIATH PE3YIbTAaThl XUMHUUECKOT0 SKCIIEPUMEHTa B opMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIUX peaklUuid U GOpMYyITUPOBATH BBIBOJII HA OCHOBE ATHX PE3yJIbTaTOB.

I[P 09 CdhopMupoBaHHOCTh YMEHHS aHAIM3UPOBATh XHMHUYECKYI HH(OPMALHUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeCTB MaccoBOW MHpOpMaLUH, ceTh IHTEpHET U ApyrHe).

ITP 10 ChopmMupoBaHHOCTh YMEHHH COOJIIOJATh MpaBHUiIa SKOJIOTHYECKU Ie1ecO00pa3HOro
MOBEJCHHS B OBITY U TPYAOBOW JIEATEILHOCTH B LENISAX COXPAHEHUS CBOETO 370POBbS U OKPY)KaIOLIEH
IIPUPOJHON CpEllbl; YYUTHIBATH ONACHOCTb BO3ACHCTBUS Ha KMBBIE OPraHU3MbI ONPEIECIIEHHBIX
BEILIECTB, TOHUMAsl CMBICJ MIOKAa3aTeNs MPEeAEIbHON JOIMYCTUMON KOHIEHTPALUH.

ITP 11 Jlns oOy4Jaroruxcsi ¢ OrpaHMYEHHBIMA BO3MOYXHOCTSIMH 37I0pPOBbs: CHOPMUPOBAHHOCTH
YMEHHS MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUS BEHIECTB U XUMHYECKHX
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SIBJICHUM.
I[P 12 Jlns ciembIX W CHa0OBUIAIIMX OOydYaroUIMXCs: CHOPMHPOBAHHOCTH yMEHUS
UCIIOJIb30BaTh peNbePHO TOUCUHYI0 CcUCTeMy oOo3HaueHui JI. Bpaiins mist 3amucu XUMHYECKHX

bopmyL.

IIpaBuia TexHuKH 0€30M1ACHOCTH NPH PadoTe B XUMHYECKOil JJabopaTopunu
OKa3aHue NMepBoii MOMOIIU
O0mme npaBuiia:

1. Kareropuuecku 3ampemaercs pabotath OIHOMY B XUMHYECKOH J1a00pPaTOPHUH.

2. Bo BpCMA pa6OTbI HeO6XO,I[I/IMO CO6J'IIO)I&TB YUCTOTY, TUHINHY, HOPAAOK U IIpaBHJId

TCXHUKHU 6630H8CHOCTI/I, pa6OTaTI> TOJIBKO B XaJjaTax.

3. Tlepen paboToli HEOOXOAMMO O3HAKOMHTBCS C COAEPIKAHUEM JIabOPATOPHON paboThI,

MIPOBEPUTH HATTMYUE HEOOXOAUMOTO 000PYIOBAHUS M PEAKTHBOB.

4. Touno coOMIOAATH TOPSAOK M IOCJIEN0BATEIBHOCTh OINEPALUH, YKA3aHHBIX B

PYKOBOJICTBE.

S. Bce 3amucu B KypHaJax JiejaTh cpasy ’Ke Hocjie OKOHYAHHS OIBITA.
IIpaBuiia noJib30BaHMsA PEAKTHBAMM M IpUdOpamMu:

1. Heobxonumsble 11t pabOThl PEaKTUBBI BBICTABISIOT Ha IOJKU JIAOOPAaTOPHBIX
CTOJIOB.

2. Ha Bcex 0aHKax, CKJIIHKax W APYroi mocyze, riae XpaHarcs peakTUuBbl, JOKHBIOBITh
ATUKETKHU C YKa3aHUEM Ha3BaHUS BEILECTB.

3. CkIsSHKU C BeIIEeCTBAaMM U pacCTBOPaMHU HEOOXOJMMO OpaTh OJHOM PYKOH 3a TOPIIBILIKO,
a Ipyroil CHU3y MOJJEePKUBas 3a JTHO.

4. Bo wu3bexaHue BbIOpachIBaHUS KUAKOCTH U3 MNPOOUPKH TMpPU HArpeBaHUU

HEe00XO0aUMO:
®  UCIOJIB30BATh MPHU pabOTE C HEPACTBOPUMBIMH B BOJIC BEILIECTBAMHU CYyXHE IPOOUPKH;
® HarpeBast IpOOMPKY, HAJIO HAIIPAaBUTh €€ OTBEPCTHE B CTOPOHY OT CeOs U OT cocena,

L4 JACPKATh HpO6I/IpKy HC B BEPTUKAJIBHOM, 4 B HAKJIOHHOM I10JIOKCHU U, HCITPEPBIBHOBpaIias
e€ BO m30eXaHNe YaCTHYHOTO Meperpena.
5. Ilpu pabote ¢ 1a300TBOAHOM TPYOKOI HEOOXOIMMO YOUPATh TOPEJIKY U3-110]] MPOOUPKH
CO CMECBIO TOJIBKO I1OCIIE TOT0, KaK KOHEI[ Ta300TBOIHON TPpYOKH yna-JI€H U3 MpoOUpPKH
— MPUEMHUKA C KUAJIKOCTBIO.
6. Hroxarb peakTHBbI B 1a00paTOPUU HYKHO, HaNpaBJIsis K ce0e mapbl WK I'a3 JBHKEHUEM

pyKu

7. 1lpu pacTBOpPEHMHM CIIELYET IPUIUBATH CEPHYIO KUCIIOTY K BOJE 110 KaIlJIsM, BCEBPEMs],



nepeMeIInBasi BEIIeCTRA.
8. Pabory ¢ adupamu, ciupramu, 0€H30JI0M MPOBOTUTH BIATH OT OTHSL.
9.  Bce onbITHI ¢ CHIIBHO MMAXHYIIUMU H SJIOBUTHIMH BEIIECTBAMH IPOBOIUTH B BHITSHKHOM
mkady.
e O mo0OoM, caMOM HE3HAYUTEILHOM HECYACTHOM CIIydae CIEeAyeT HEeMEJICHHO COOOIIUTh
MPEToaBaTelto U MPUHSITH MEPBI IEPBOU MTOMOIIH: MPU TEPMUYECKUX 0KOTaX MOPAKEHHOE
MECTO HYXXHO CMOYHMTH PAacTBOPOM TaHHWHA Bcmupte uiu 2% pacTBOPOM MEepMaHTaHaTa

KaJius.

® [IpM XUMHUYECKHMX OXKOrax HEOOXOAMMO, MpeXJIe BCEro, YyIaIUTh C KOXHU BEIIECTBO,
BBI3BIBAIONICE 0JKOT, U 00pab0TaTh COOTBETCTBYIOIIUM 00pa3oMm:

a) IpY 0>K0rax KUCJIOTON WM IIET0YBIO IPOMBITH OPAXKEHHOE MECTO CUIILHOM CTPYEM BOJIbI,
a 3aTeM HeUTpanu3oBaTh KUCIOTYy 1% pacTBopoM ruapokapOoHata HaTpus, mEnoub — 1%
pPacTBOPOM YKCYCHOM KUCIIOTHI;

0) mpu oxxorax 6pomoM mopaxEHHoe MecTo oopadorats 10-20% pacTBOpoM THO- Cyiab(aTa
HATpUs, CMBITb OOJBIIMM KOJMYECTBOM BOJbI, a 3aTEM HAJIOKHUTHh TAMIIOH, CMOYEHHBIH 5%
pacTBOPOM MOYEBHHBI;

B) IIpU OXKOTax *XHMJIKUM (EHOJIOM MOOEIEeBIINI Y4aCTOK KOXKHU pacTepeTh INIULEPUHOM 10
BOCCTAHOBJIEHHMSI €Tr0 HOPMAJbHOTO IIBE€TAa U HAJIOXUTh MapjeBbli TaMIIOH, CMOYEHHBIN

TJIMLIEPUHOM.

® ¢cCJIM KMCJIOTa WJIH 1IeJI0Yb MOMAaJH B I1a3, TO CJIEAYeT THIATEIbHO MPOMBITh €r0 BOJI0I,a 3aTeM
2% pactBOpoM OOpHOW KHCIOTHl (Uig HeWTpanuzanuu ménoun) wim 2% pacTBOPOM

ruipokapOoHaTa HaTpus (A1 HEUTpaIu3aluy KUCIOTHI).

® [pu Mope3e PyKH, €CIM B paHy IOMNajl KyCOUYeK CTEKJa, IpPeXkJe BCEro, HeoOXOIUMO

MMUHIOCTOM YAAJIUTh €T0

® | 3aTeM CMa3aTh paHy COUPTOBBIM PACTBOPOM MOJa U HAIOXKUTH MOBA3KY. Eciin kpoBoTEUueHNE
Cpa3y HeE MPEKpaIlaeTcs, HaJ0 MPUIIOKHUTh K PaHEe KyCOYEK KPOBOOCTAaHABIMBAIOIIEH BaThl
(rurpockonuyeckasi Bara, nmponuTaHHas 1% pacTtBopoM xjopuia keine- 3a). [Ipu cuiapHOM
KpOBOTEUYEHHUH HAJI0 BPEMEHHO MEPETSIHYTh PYKY KI'YTOM U3 pe3u- HOBoM TpyOku. Kak Tonpko
KPOBOTEUYEHHE OCTAHOBUTCS, JKI'YT CJIEyET HEMEIJIEHHO CHSITh
JlabopaTopnasi padora Nel

Tema 2.2. DiIeKTPOJTUTHYECKAS JUCCONMALMS U NOHHBII 00MeH

Llenb: UccnepoBaHme TMNOB (MO COCTaBY M KONMYECTBY MCXOAHbIX M 06pasyloLLMXCA BeLLecTs)
N NPU3HAKOB XMMUYECKUX peakumnin. MposefeHne peakumii MOHHOro obmeHa, onpegeneHune

cpeabl BOAHbIX pacTBOPOB. 3a4aHNA Ha COCTaB/eHNE MOHHbIX Peakuuit



Oo6opynoBanne u peakTuBbl: cona, 1% pactBopet NaOH, HCI1, xmopuaa anroMunus,
XJjopuja xKenesa, cynbhaTta Meau, cyibdara maraus, nmopomok CaO, nakmyc.

Kuci10THO-0CHOBHEIE CBOMCTBA OKCHIOB

PactBopute B Bozie B OJHON MpoOMpKE OKCHJA Kalblus, B APYrod - AMOKCHI yriepona. B
NepByl0 MPOOUPKY no0aBbTe mIENMOTKY mopomka CaO, 2-3 Mi TUCTHWILIUPOBAHHOW BOABI
B300JaTaliTe. BOo BTOPYI0 NPOOUPKY € 3-5 MJI AUCTHILUIMPOBAHHOM BOABI Mpormyctute Tok CO2 u3
Oaytona umm annaparta Kun-na. B xaxayro npoO6upky m106aBbTe 2-3 Kallid JIAKMyca ¥ O LBETY
MHAMKATOpa ONPENENIUTE XapakTep IoJydyeHHoro pactBopa. CrenaiiTe BbIBOA O KHCIOTHO-
OCHOBHBIX CBOMCTBaxX JaHHBIX OKCHJOB M IOJY- YEHHBIX TMApokcuaoB. Hamummre ypaBHEHUs
peakuumii. Mccnenyiite B3auMoAeiiCTBUE paCTBOPEHHBIX THIPOKCUIOB IPYT € IPYTOM U C PaCTBOPOM
CEpPHOU KUCIOTHI.

IMosyyeHnue u cBoiicTBa aMm(OTEPHOr0 rUAPOKCH/IA

B npoGupky Hanelite 2-3 MJ1 pacTBOpa XJOpUAa XpoMa UiId XJI0pH/ia allOMUHMS (110 BEIOODPY) U
no karusaMm npubasisiite pactBop mEnoun (NaOH wnu KOH) no o6pa3oBanHus ycToM4HMBOrO
ocanka. Pa3zie- nute ocajok Ha ABe MPOOMPKU: B OJHY MPUIICHTE pacTBOp LIENOYH, B JIPYIYIO -
pacTBOp KUCIOTHI IO pac-TBOPEHUSI OCAIKa.

Chemnaiite BBIBOJ], COCTaBbTE YPaBHEHHUS PEAKIIHIL.

IHonyyenue HepaCTBOPUMBIX B BO/Ie OCHOBAHU M
B otnenbHble npoOupku HanelTe mo 2-3 Ml pacTBOPOB XJIOpHJA eje3a, cylbdara Meau U
cynbdaTaMarHusi.

[IpuineiiTe B Kaxk1yro MpoOUpPKY MO KarjisiM pacTBop 1ménoun. CocTaBbTe ypaBHEHUs peaKiuil

B MOJIEKYJISIPHOM U MOHHOM BHJI€, OTMETHTE LIBET BHINIABILINX OCA/IKOB.
Kuci10THO-0CHOBHBIE CBOMCTBA
coJieit CBoiicTBa KHCJIOH COJIH.

Jjig mostydeHus: KUCIION COJIM MCTIOJIb3YHTE pacTBOP MMAPOKCHIA KANbIUs JTUOKCU YIIepoaa.
Kakoli 13 yka3aHHBIX PEaKTHBOB CJI€yeT B34Th B U30bITKe? OOpaTuTe BHUMAaHUE HA TO, YTO IPU
po-

nyckanuu Toka CO2 uyepe3 pacTBOp TMIPOKCHIA BHadaje oOpa3yeTcs OCaJoK CpenHeil coi,
KOTOPBIM TMpH JaJbHEHIIEM MPOIMYCKAaHWH THOKCHIA YIIepoaa pPacTBOPSIETCS W TEPEXOIUT B
pacTBOpUMBIN THAPO- kKapOoHaT. CocTaBbTe ypaBHEHHs peakuuidl. UeM HY>KHO MOACHCTBOBATH Ha
ruapokapOonar (pacrsopoM HC1 unu NaOH), uro6sl mepeBecTy €ro CHOBa B 0CaJJ0K CpeHEH comu?
Otuér mo mabGoparopHoil pabore odopmMuTe Ha IBYX pa3BEPHYTHIX JHCTaX TETPaIU

(;TabopaTopHOTrOXKypHaNIa) Mo Cleayromei 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 peakliuii m1ucaTh B MOJIEKYJIIPHOM U HOHHOM
BUJIC.3A0AHUA U 60NPOCHL ONA  (POPMUPOBAHUA U KOHMPOJIA 61A0€HUA KOMNEMEeHUUAMU,
MO3BOJIAIONINE OMNPEACTUTh JOCTUKEHHE CTYJEHTOM OTAENbHBIX Y4eOHBIX 3a/lady, YPOBEHb
c(hOpMHUPOBAHHOCTH
KOMIIOHEHTOB KOMIIETEHIIUH NPU U3yYEHUH Y4€OHOM TEMBI:

Temwt 0oknaooe/pechepamos:
1.«Ku3Hb, Kak OMOJIOTHYECKUI KPYTOBOPOT BELIECTBY.
2. «CoBpeMeHHbIe NPeACTaBICHUS 00 IBOIOLUH KUIHI.
3. «310pOBBE U pabOTOCIIOCOOHOCTHY.
4. «IpyHIUIIBI COBPEMEHHOMN OMOITUKIY.
5. Upe3BbIYaliHbIE CUTYaLUN IKOJIOTUYECKOTO XapaKTepa.
6. Upe3BblYaiiHble CUTYyalllH, YCIIOBHO, 0€3 3arpsi3HEHHsI OKPY’KaIOIIeH Cpebl.
7. UpesBblYyaiiHbIE CUTYallMH C 3aIPA3HEHUEM 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: METAIUTMYECKUN INTaTUB C JIANKOW; CHOUPTOBKA (TOpenka); mpoOKa cC
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ra300TBOAHOUTPYOKOI1; 3 MpoOMpPKH; MECOK (TMPOKAJICHHBIN) HMIM MEJIKUE KaluJUIAphI.

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 Haneiite 1,5 M1 cMecH 3TUIIOBOTO CHHPTA U CEPHOM KHUCIOTHI U OIYCTHTE B HEe
HEMHOT'O IIECKA WJIM HECKOJIBKO MEJIKMX KalWLIIpPOB. DTO HY)KHO CHENaTh JUIsl PaBHOMEPHOIO
KuneHust xuakoctu. K npobupke npucoeauHuTe NpoOKy ¢ ra300TBOJHON TPYOKOH U YKpEINuTe ee B
JIaTKe ITaTHBA.

B 1-10 mpobupky Haneite 1 M GpOMHOI BOABI, BO 2-10 — CTOJIBKO K€ 110 00bEMY pacTBOpa
nep- MaHrasara kanus. [Ipexxae ueM HauaTh OMbIT, IPOBEPHTE NPUOOP HAa  T'€PMETHUHOCTD,
HOrPY3UB KO- HEll ra300TBOJIHON TpyOKH B 1-10 mpobupky. Ilporpelite Bcto mpoOUpKY CO CMEChIO
U NIPOJIOJIKANTE He-CUIIbHO HarpeBaTh TO MECTO, /1€ HAXOAUTCS JKUIAKOCTh (HE HarpeBaiiTe BbllIe
YPOBHSI )HUJIKOCTH, TaK KaK IpoOUpKa MOXKET JIOTHYTB).

Uto mnpoucxomautr c¢ OpoMHOM Bomoi? He mpekpaimias HarpeBaHUsI CMECH, IPOITYCKAMTe
BBIJICIISIONICH-CS ATUJICH BO 2-10 MPOOUPKY. 3aMeTUB 00ECIIBEYMBAHUE PACTBOPA, TOTYAC BHIHBTE
ra3o0TBOJHYI0 TpPYyOKYy M3 OJKHIKOCTH M IIOBEpHHMTE €€ OTBepcTHeM BBepx. Ilomoxrure
BBIJICJIAIONIMICS a3 U 00paTuTe BHUMaHHEHA XapaKTep IJIaMEeHU.

[IpexpatuTe HarpeBaHue M MpUCTyNaiWTe K pazdopy npudopa IOCIE €ro OCTHIBaHUS.
OcTthIBITYyIOCMECH pa30aBbTE BOJIOHM M BBUICHTE B CIICIIUATILHBIN CIIMB.

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

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

OTUCTC.

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

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

CKOJIBKO rpamMMoOB 3%-HOro pactBopa Opoma mnorpeOyercss s

OpomupoBanus 1 r 2-meTunoyreHa-2.

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

2. [losryyeHune aneTH/IEHA U €r0 CBOMCTBA.

B mpo6upky nmomMemaroT Kycodek KapOuja Kayblis, TPUIUBAIOT OKO-JO 1 MIJI BOIBI U cpa3y
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’KE 3aKpPBIBAIOT €€ MPOOKOW ¢ ra300TBOAHON TPYO-

KO, UMEIOIIMIA OTTSHYTHI KOHEIN. ['a300TBOMHON TpYyOKOW 3aKpBIBAIOT MPOOHPKY, U3 KOTOPOI
BBIJICJIAETCS alleTUIICH, MOKUTaroT ateTuieH. HaOmronaror xapakrep ruiameHd. BHocAT B mitams
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. TloBroputs KnaccupuKaIMIO, CTPOEHHUE U CBOMCTBA YIJIEBOI0PO/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 nepMaHraHara
KaJiusi, aMMHauHbIi pacTBOp Xjopuaa menu, 1% pactBop HuTpaTa cepedpa, 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 AEHCTBHHM NEpMaHraHata Kalus 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 combl, 3aTeM MO KaruIsM, TPy

BCTpsAxUBaHUU 1% pacTBOp nmepMaHraHata Kaius.
HaGnronaercst ncue3HoBeHHE MaJIMHOBOM OKPACKU IEpMaHraHara.
ATETHIICHOBBIE YTIIEBOOPOIBI TAKXKE TAIOT PEAKIIMH ¢ OPOMOM U ITEPMaHTaHATOM KaJlusl,KOTOPHIE,
OJTHAKO, TIPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJICHUI0B
ATOM BOJI0pOJ1a, HAXOAMIMICS MPH CBSA3aHHOM TPONHOM CBSI3bI0 aTOMOM YTJIEpOAa, CHO-COOEH
3aMelaThCsl Ha MeTal (KauecTBeHHas peakuus Ha rpyniny —C=CH).
Pabora ¢ anerunenunamu TpedyeT coONIOACHUS MpPaBUI TEXHUKHU Oe3omacHOCTH. B cyxomBue,
npu cnaboM HarpeBaHWU WIIM MIPU yAape, OHU B3PHIBAIOTCS C OOJBINON CHIION, MO- 3TOMY HENb3s
MOJTHOCTBIO BBICYIIMBATH alleTUIeHUbl. OcOOEHHO OIaceH B CyXOM BHJIE allETHIICHU] cepelpa.
Memoouxka:

OmnerrNel INonyuenune anermiennna 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 Hanusatot 2 M 1% pacTBopa HUTparta cepedpa u npubaBIIsIOT 10 KarisiM 5% pacTBop
aMMuaka J10 MOJIHOTO pacTBOPEHUs: 00pa3yrolerocs ocajaka okcuaa cepedpa.Uepes nomyuyeHHbIN
OCCIIBETHBIN PAacTBOP MPOITYCKAIOT alleTUIICH. BhIMagaer xKenToBaTo- OeNblii 0Ca 0K alleTHIICHUIA
cepeodpa.
HC=CH + 2[Ag(NH3):]OH — AgC=CAg +4NH3 + 2H>0

aneTui

SHUJT

ceped

pa
2.00HapyKeHne APOMATHYECKHX YIJIeBOTOPOI0B.
ApoMaTuyeckue COEAMHEHMsI BCTYMAlOT B pEaklUUU 3aMelleHHs, 00pa3ys OKpalleHHbIE
COETUHEHMUSI.
a) HUTPOBaHNE ApOMATHYeCKHX cOeIUHEeHUui (TAral).
Peaknuto npoBOAAT a30THOM KMCIIOTOM MM HUTpYHoLel cMechio: R—H
+ HNO3 — R—NO; + H,0
Memoouxka:
B npobupky nomematror 0,1 r (unm 0,1 M) BemecTBa U NMpPU HENPEPHIBHOM BCTPSXMBAHHUU
MOCTETNIEHHO MPHUOABISAIOT 3 MJI HUTpYIOIIeH cmecH (1 yacTh KOHIIEHTPUPOBAHHON a30THOMKHUCIOTHI
U | YacTe KOHIEHTPUPOBAHHOM cepHOI KucaoThl). [IpoOupky 3akpbiBaloT mpoO- KOW ¢ IITMHHOMN
CTEKJITHHOU TPYOKOM, KOTOpasi CIIY>KHT OOpaTHBIM XOJIOIUIILHUKOM, M 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 MACIIO, HEPACTBOPUMBIE B BOJAE U OTJIMYAIOIINECS
OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEANOJIONKUTh MPUCYTCTBUE APOMATHUYECKUX COCTUHEHUMN.
0) AJIKHJIMPOBAHUE APOMATHYECKHX COeIMHEHMH.
ApomaTH4ecKre YTJIeBOJIOPOJALl M HMX TaJOT€HONPOU3BOAHBIC MAOT TPH B3aMMOJICHCTBHH C
XJ0pohOpMOM B TPUCYTCTBUU XJIOpUIA ATIOMUHUS TPOAYKTHI, OKpAllleHHbIE B SpPKUE IIBETa

(OpanrkeBbli, MypIypHBIN, CHHUH, 3€JICHbIH )

3R—H + CHCl,—4LCB _, RyCH + 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 MEepMaHraHata Kajlusi MPOUCXOAUT OKHUCIE-HHE
BEILIECTBA C Pa3pbIBOM KPaTHOM CBSI3H.
3. R—CH=CH—R + 2KMnO04 + 4H20—3R—CH—CH—R + 2MnQO2 +2KOH
| |
OH OH
Mmemoouka:
K1 mn uccnemyemoro BemectBa mo6asmsttor 1 mur 5% pactBopa cojpl, 3aTE€M IO KaruisaM,Tpu
BCTpsAXUBaHUM 1% pacTBOp mepMaHraHarta Kajius.
Habmionaercs ncue3sHOBeHHE MATMHOBON OKpPAcKH IIepMaHraHara.
ALIETUIICHOBBIE YTJIEBOJOPO/IbI TAKXKE AAIOT PEaKIMK C OPOMOM U IIEpMaHTaHATOM KaJusl,KOTOPHIE,
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 | yacTh KOHIICHTPUPOBAHHOW CEpHOM KHUCNOTHI). [IpoOupKy 3aKphIBalOT MpOO- KOW € JIIMHHON
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 ipy 5TOM BBINIafacT TBEPABINA IPOAYKT UM MaciIO, HEPACTBOPUMBIE B BOAE M OTINYAIOIIHAECS
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OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEIOJIONKUTH MPUCYTCTBUE aPOMATHUECKUX COCTUHEHUMN.
0) aIKNJIMpPOBaHME APOMATHYECKHX COETUHEHMA.

ApoMaTudeckue YIJIeBOJOPOJbl M MX TajlOr€HONPOU3BOJAHBIE JAIOT MPU B3aUMOICHCTBHUHU C
XJ0poOopMOM B MPUCYTCTBUU XJIOpUJA ATIOMUHUS HPOAYKTHI, OKpallleHHbIE B SpPKUE 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 TepeMeNMBAIOT. 3areM OCTOpoxHO BHocsaT 0,5 T mopomi-
K000Opa3HOTro 6€3BOTHOTO XJIOPH/IA ATFOMIHHMSI TAK, YTOOBI OOJIBIIIAst YaCTh €r0 OCTANIaCh HAa CTEHKAX
POOUPKY BBIIIE YPOBHS KUAKOCTH. HakmoHss mpoOHpKy, Clierka CMauyuBaIOTIIOPOIIOK XJIOPHU/Ia
amomuHnus. [losBieHHe SPKOM OKpacKM Ha CTEHKE MPOOMPKHU, a TAKKe OKpAIIMBaHUE 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 [ DneKTpoHHBIN pecypc] : yuebHoe nocobue s CI1O / A. A.
Hpo3nos, M. B. JIpo3nioBa. — DeKTpOH. TEKCTOBbIE naHHble. — CapatoB : Hayunas kHura,
2020. — 317 ¢. — 978-5-9758-1900-0. — Pexum nocrymna:
http://www.iprbookshop.ru/87083.html

2. Baiitaep B.B. Xumus [DnekTpoHHbIH pecypc] : yuebHoe nmocobue / B.B. BaiitHep, E.A.
HukoHeHko. — DJIeKTpOH. TEKCTOBBIE JaHHble. — ExaTepunOypr: Ypanabckuil penepanbHblii
yHusepcutet, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexum nocryna:
http://www.iprbookshop.ru/66217.html 9bCnoura;

JlomoJHUTENbHbIE HCTOUHHKH:

1. Xumust [ DneKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIC JaHHbIE. —
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Boponex: Boponexxckuii 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 rocyiapcTBeHHBIN
apXUTEKTYPHOCTPOHUTENbHBIN yHUBepcuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2.
— Pesxxum nocryna: http://www.iprbookshop.ru/68898.html 9bC

3. Mapmankua M.®. Xumus [I7aeKTpoHHBIN pecypc] : yueOHoe mocodue / M.D. Mapiankus,
N.C. I'puropsn, JI.H. KoBaneB. — DnekTpoH. TekcToBbie AaHHbIe. — CTtaBpomnoib: CeBepo-
Kagkasckuii penepanbubiii yausepcuret, 2020. — 228 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/63225.html

HMHTepHET UCTOYHUKU:

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

http://www.nkj.ru — caiit ;xypHana «Hayka u Ku3Hb».

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 — caittr Uucturyra ucropun xumuu u texuuku uM. C.1. Basunosa PAH
(UMIET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxypHana «Borpocsl ncropuu
XUMHHN U TEXHUKN.

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