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I[TOACHUTEJIbHAA 3AIINCKA

Mertoanyeckre yKazaHUs 1O BBIIOJHEHUIO JaOOPAaTOPHBIX 3aHATHH MO JAUCLUIUIMHE
OI1.06 «O6mas 1 HeopraHu4eckasi XUMHUsD MpeJHa3HAYeHbI 1)1 00y4aroXcs 10 CHeHaTbHOCTH
33.02.01 ®dapmanus.

Paboueii mporpamMmoil JUCHUIUIMHBI MPEIyCMOTPEHO BBIINOJIHEHHE OO0YYaroIIMMHUCS
nabopatopHbix 3aHsTuid. Llens pabor — yraoyOneHue, paclIMpeHHE M 3aKpeIUIeHHe 3HAHHM,
MOJIyYEHHBIX HA TEOPETUYECKUX 3aHATUAX IO JAaHHOM JUCIUIUIMHE, a TaK)Ke HAlpaBJICHbl Ha
(dbopMUPOBaHUE CIETYIOIINX KOMITETCHIIN:

OK 01. BseiOupate cmocoObl pemeHus 3agad  NpodecCHOHATBHOW JIeATEIBHOCTH,
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, aHAJIM3a W HWHTEPIPETALNHU
uHpopManuu, ¥ HMH(OOPMAIIMOHHBIE TEXHOJOTMM JUIS BBIIOJIHEHHUS 3a7ad NpogecCHOHATHHON
JIeATEIbHOCTH.

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTATh B KOJUIEKTHBE M KOMaHIE.

OK 07. CopneiicTBOBaTh COXpPAaHEHHIO OKpYXKaIOLIEH cpeabl, pecypcocOepekeHuIo,
NPUMEHSTH 3HAaHUS 00 M3MEHEHUH KIIMMATa, IPUHIIUITE OEPEeKIMBOTO MPOU3BOICTBA, 3P PEKTUBHO
JIECTBOBATH B UPE3BbIYANHBIX CUTYALUSAX;

OK 09. TIlomb3oBaThCcsi TpOQecCHOHATBHON TOKYMEHTAlMe Ha TOCYAapCTBEHHOM W
MHOCTPAHHOM SI3bIKaX.

I[IK 2.5. Cobnromarh mpaBWiia CAHWUTAPHO-TUTHEHUYECKOTO PEXKHMA, OXPaHBI TpyHa,
TEXHUKH O€30MacHOCTM U TMPOTHBOIIOXKAPHOW  OE30MacHOCTH, TMOPSIOK JCUCTBUA TNpHU
Ype3BbIYAITHBIX CUTYAIUX.

JIP 2. T'OTOBBI HCMOJB30BaTh CBOM JIMYHBIH W TPO(PECCHOHAIBLHBIA MOTCHIIHAT IS
3alllMThl HAllMOHAJILHBIX HHTEepecoB Poccum.

JIP 6. llpuHumaromuii Lead W 3aJayd  HAyYHO-TEXHOJOTMYECKOr0, 3KOHOMHYECKOrO,
nH(pOpMaLMOHHOTO pa3BuTus Poccuu, roToBBIN paboTaTh HA UX JOCTHKEHHUE.

JIP 7. T'OTOBBII COOTBETCTBOBATh OXHUJAHUSIM pPaOOTONATENCH: IMPOCKTHO MBICISIINMN,
3¢ (HEeKTUBHO B3aUMOJICHCTBYIOIINHN € YIEHAMU KOMaH/bl U COTPYAHUYAIOLIUIN C IPYTUMH JIFOJIbMH,
OCO3HAHHO BBIMOJHAOUIMN TNpodeccuoHanbHble TpeOOBAaHUS, OTBETCTBEHHBIM, MYyHKTYaJIbHBIH,
JTUCHUTTMHUPOBAHHBIN, TPYIOJIOOUBBIA, KPUTUUYECKHA MBICIAIINM, HAIEICHHBIM Ha JIOCTHKEHHUE
MOCTaBJIEHHBIX LIEJIel; JeMOHCTPUPYIOUIHHA MPOPECCHOHATIBHYIO )KU3HECTOUKOCTD.

JIP 8. IlpusHaroumii I1€HHOCTh HENPEPBIBHOIO O00pa30BaHUs, OPUEHTUPYIOUIUICS B
U3MEHSIOMIEMCSl PBIHKE TpyaAa, u30erarouuii 0e3paboTHIbI;, YHNPABIAIOMMKA COOCTBEHHBIM
npo(heCcCHOHANBHBIM Pa3BUTHEM; PE(IEKCHBHO OLICHUBAIOIIUNA COOCTBEHHBIN XKU3HEHHBIH OIBIT,
KPUTEPUN JIMYHOW YCIIEITHOCTH.

JIP 17. Tubko pearupyromuii Ha MOSIBICHUE HOBBIX (OPM TpPYAOBOH JEATEIBHOCTH,
TOTOBBINM K UX OCBOEHHUIO.

JIP 21. T'oToBbIli K mHpodecCHOHaNbHOW KOHKYPEHIIMH M KOHCTPYKTMBHOW peakuuH Ha
KPUTHUKY.

JIP 23. CaMmocCTOATENbHBIA U OTBETCTBEHHBIN B MPUHATUU PELIEHUH BO BCEX cdepax cBoei
JeSITeIbHOCTH, TOTOBBIM K HCIIOJHEHHIO Pa3HOOOpa3HBIX COLMAIBHBIX pOJieH, BOCTPeOOBaHHBIX
Ou3HECOM, OOIIECTBOM U TOCYJapPCTBOM.

JIP 33. OTKpBITHIH K TEKYIIUM U IEPCIEKTUBHBIM U3MEHEHUSIM B MUPE TpyAa U npodeccHii.

JIP 34. MOoTHBHPOBAaHHBIN K OCBOEHUIO (GYHKIIMOHATIEHO OJIM3KHUX BUJIOB
npodecCHOHATIBLHOM AEATEIbHOCTH, UMEIOLINX 00IIHe 00BEeKTHI (YCIOBHS, LIEIH) TPYya, THO0 NHbIE
CXOXHE XapaKTePUCTUKH.

JIP 36. CoxpaHSAOIUN NCUXOJIOTMYECKYI0 YCTOWYMBOCTH B CHUTYAaTHBHO CJIOXHBIX WM
CTPEMUTEIBHO MEHSIOIINXCS CUTYaLIUSX.

Bcero Ha mabopatopHbie 3aHATHS — 32 Yaca.



PA3JIEJ 1. TEOPETUYECKHUE OCHOBBI XUMHNHN

Tema 1.3. Knaccbl HeopraHnyeckux BelecTB
JlabGoparopHuasi padora Ne 1

Ha3zBanme: MeToabl OUUCTKH BELIECTB

Heab: M3y4uTh pa3iMuHbIE METOJIBI OYMCTKH BEIIECTB, BHIMOIHUTH NEPEKPUCTAILIA3AINIO COJIHA
KouanuecTBo yacoB: 4 Jaca

Koasl popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl muunocTHBIX pe3yabtaton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

Xona 3aHATHSA:
1) KpaTtkoe u3znoxenue yueOHOro MaTepuara.
2) CamocTosTenbHas padoTa CTYJCHTOB:

1. BemonauTh nepekpuctaumsanuto coian NaCl.

PactBoputh 5,5 r 3arps3nenHoi nmoBapeHHoi conmu NaCl B 25 mi BoAbl MpH KOMHATHOM
temneparype. IlpoduisrpoBath pacTBOp € TOMOIIBIO CKiIamayaroro ¢uisrpa. [lomydeHHBIN
¢unprpar HanmuTh B (papdopoByIO0 dHalKy M BBINAPUTH HA BOASHON OaHe A0 MOSABIEHHUS Ha
IIOBEPXHOCTH IUICHKH. Jlajlee OXJaJuTh YallKy BHayajle Ha BO3JyXe, a 3aTeM IIOMECTUTh €€ B
xonoanywo Bony. OTduisTpoBaTh 00pa3oBaBIIMCS 0CaJOK HAa BOpoHKe broxHepa, oTxkaTh MEXIy
JBYMsI JIUCTaMH (HIIBTPOBAIBLHONH Oymaru M TOACYIINTH Ha BO3ayxe. Ilepexkpucramuim3oBaHHYIO
COJIb B3BECUTH, ONPEJCIUTh BBIXOA IO OTHOLIEHUIO K MCXOIHOW HaBecke (B MPOIEHTax) M CAaTh
a00paHTy.

2. o BeInONHEHHOM paboTe 0OPMUTH OTYET.

Kpurepum ouenku:

«3a4yTeHO» CTaBUTCA B cllydae, €ClM BBIMOJHEHO Oosiee 50% 3amaHuii, B OCBEIICHUH
BOIPOCOB HE COAEPKHUTCS TPyOBIX OMIMOOK, paboTa BBHIMOITHEHA CAMOCTOSITENBHO, BBIMOJTHEHBI
TpeboBaHus K 0(hOPMIICHUIO paOOTHI U CPOKaM €€ CIauu.

«He 3aureHo» cTaBUTCS, €CIIU 00YJAIOIIMXCS HE CIIPaBUIICA C 3a/1aHUeM (BBITIOJTHEHO MEHee
50% 3amaHus), HEPACKPHITO OCHOBHOE COJEp’KaHHE BOMPOCOB, MMEIOTCS TpyOble OIIMOKH B
BBITIOJTHEHHUH 3a/1aHus, a TaK)Ke padoTa BHITIOJTHEHA HECAMOCTOSTENBHO.

Tema 1.5. Teopus 3J1eKTPOJIMTHYECKON TMCCONUALUH
JlaGopaTopHas padora Ne 2

HaszBanue: CpaBHEHUE CUITBI KUCIIOT U OCHOBaHUI

ean: cpaBHUTH BIUSHUE CHUJIBI KUCJIOT U OCHOBaHUH Ha MPOTEKAHUE PEaKITHI

Koau4yecTBo yacoB: 1 gac

Koasl popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl muunocTHBIX pe3yabtarTon: JIP 2, JIP 6, JIP 7, JIP &, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

X0 3aHATHUSL:
1) Kparkoe uznoxkenrne yueOHOro maTepuania.
2) CamocTosiTenbHast paboTa CTYACHTOB:

1. ITpoBecTr 3KCIEPUMEHTHI
Omnpit 1. Kucnotst
Hanute B Tpu npobupku onuHakoBbie 00beMbl (1-2 M) 1 mons/n kuciot: HCL, HaSO4 n



CH3COOH. Bo Bce Tpu mpoOWpKH BHECTH OJHOBPEMEHHO OJMHAKOBOE KOJIUYECTBO MAarHUSI.
OTMeTUTh XapakTep B3aWMOJAEWUCTBUS MarHus ¢ pa3HbIMU KuciaoTaMu. OObSICHUTH HaOIIOaeMble
ABJICHUS. 3anucaTh YpaBHEHUS pEaKLIUM.

OmnebiT 2. OcHOBaHUA

Hamute B nBe mpobupku mo 2-3 mi 2 MOJb/JI pacTBopa XJIopuaa Kaiuelus. B oany u3
POOUPOK MPUIIUTH PaBHBII 00beM 2 MOJIB/JI paCTBOPOB FMAPOKCHIA KaJlusi, @ BO BTOPYIO MPOOUPKY
pacTBOp THUAPOKCHJIA aMMOHHS TOH ke KOHIeHTpauud. OOBSICHUTh TNPUUUHY PaA3THYHOTO
B3aMMOJICHCTBHS PACTBOPOB T'MIPOKCUIOB C XJIOPUIOM KallbliMs. 3aMKcaTh YpaBHEHUS pPEeaKIIUi.

2. OopMHTH OTYET TIO TPOBECHHBIM OTIHITAM.

Kpurepun omenkn:

«3auyTeHO» CTaBUTCA B cllydae, €CIM BBINOJHEHO Oosiee 50% 3amaHuii, B OCBEIICHUH
BOIIPOCOB HE COACPKHUTCS TPYOBIX OMIMOOK, paboTa BBHIMOJTHEHA CAMOCTOSTEIBHO, BBIMIOJTHEHBI
TpeboBaHus K 0OPMIICHUIO pabOThI U CPOKaM €€ cl1auu.

«He 3a4reHo0» cTaBUTCS, €CIIM 00YJAIOIIMXCS HE CIIPABWIICA C 3a/1aHUeM (BBITIOJTHEHO MEHEe
50% 3anmaHusi), HEPACKPHITO OCHOBHOE COJEp)KaHHE BOMPOCOB, HMEIOTCS TpyOble OMIMOKH B
BBITIOJTHCHUH 33JIaHUs, a TAK)Ke PaboTa BBITIOJHEHA HECAMOCTOSATEIHHO.

Tema 1.5. Teopus 3/1eKTPOJIUTHYECKOH THUCCONMATIAN
JlabGoparopHuasi padora Ne 3

Ha3zBanue: I3yyeHrne HOHHBIX peakiuii B pacTBOpE

Hean: [IpuoOpereHne HABBIKOB COCTABJICHHUS MOJIEKYJSIPHBIX M HMOHHBIX YpPaBHEHUM peaKIlui,
MPOTEKAIOIIUX B PAaCTBOPAX AJIEKTPOJIUTOB

KoamnuecTBO yacoB: 2 yaca

Koasl popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl aimunocTHBIX pe3yabraton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

XoJ 3aHATHU:
1) Kparkoe u3noxkenue yueOHOro mMaTepuania.
2) CamocTosiTenpHas paboTa CTYJEHTOB:

1. IIpoBecTn SKCIIEPUMEHTHI

OmeiT 1. O6pazoBanue ocaaka

B tpu npobupku Hamutk mo 1-2 mu 1 mons/n pactBopoB NazSOs, ZnSO4, (NH4)2SO4. B
KXYl 100aBUTH paBHbIE 00beMbl 1 MOJb/1 pacTBopa xjopuaa Oapus. Uto HabmromaeTcst npu
3TOoM? 3anucarh ypaBHEHMs peakivii B MOJIEKYJIsIpHON U MoHHOU (hopme. Kakoii mporecce sBnsercs
o0LIMM /17151 BCEX TPeX CirydyaeB?

OmnsiT 2. O6pazoBaHue ra3a

Hanute B npoOupky 1-2 M 2 Monb/a pacTBopa kapOoHaTa HaTpus. [Ipuianuth cTonbko xe 2
MOJIB/JI pacTBOpa cepHOil kucinoThl. Yto HaOmonaerca? 3amucaTh B MOJEKYJISPHOW M HMOHHOM
dbopMe ypaBHEHUS pEaKIIUH.

OmnpIT 3. O6pazoBaHue C1a00r0 MEKTPOINUTA

Hanuts B nmpoOupky 1-2 M 2 mMoiw/n pacTtBopa anerata HaTpus. [Ipuiauth ctoiabko xe 2
MOJIB/JI pacTBOpa COJSIHOM KHCHOTHL. VccrnenoBaTh pacTBOp Mo 3amaxy. UYTo siBiIseTCS MPUYHMHOMN
cMeleHus peakuu BrpaBo? CocTaBUTh MOJIEKYISIPHOE M MOHHOE YPAaBHEHUS PEAKIIUH.

2. OdopMHUTBH OTYET IO MPOBEAECHHBIM OIBITAM.

Kpurepun onenkn:
«3auTeHo» CTaBUTCA B cllydae, €ciu BbIMojHeHO Oonee 50% 3amaHuii, B OCBEUICHUH
BOIIPOCOB HE COJAEPKHUTCS TPYOBIX OMIMOOK, paboTa BBIMOJTHEHA CAMOCTOSITEIHHO, BBIMOTHEHBI



TpeOoBaHUS K 0OPMIICHHIO PabOTHI U CPOKaM €€ CIIauH.

«He 3auTeHO» CTaBUTCS, €CIIM OOYUYAIOIIUXCSl HE CIIPABUIICS C 3aJlaHHEM (BBITOJTHEHO MEHee
50% 3amaHus), HEPACKPBHITO OCHOBHOE COJEP)KAHHE BOIPOCOB, MMEIOTCS TpyOble OmHMOKH B
BBITIOJTHEHUH 331aHUs, a TaKKe paboTa BBHIIIOIHEHA HECAMOCTOSTEIIBHO.

Tema 1.5. Teopus 3/1eKTPOJIUTHYECKOM THCCONMATIAN
JlabopaTopnasi padora Ne 4

HaszBanue: lMonnoe npousseaeHue Bojbl U pH pacTBopoB

Henab: IlpuobpeTeHre HABHIKOB COCTABJICHUS MOJEKYJISPHBIX W HOHHBIX YpaBHEHUN peakuui
TUAPOIN3a

KosauuectBo yacos: 1 yaca

Koasl popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl muunocTHBIX pe3yabsTtaTon: JIP 2, JIP 6, JIP 7, JIP &, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

X0 3aHATHS:
1) Kpatkoe n3noxkenue yueOHOro maTepuania.
2) CamocTodTenbHas padoTa CTyACHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

Omneit 1. Onpenenenue pH pactBopoB

a) C nmoMoI1pt0 OJOCKH YHUBEPCAIIBHOTO UHJIMKAaTOpa onpenenutsb pH pacTtBopa ykcycHoU
KHUCTIOTHI.

0) C moMoIIbI0 MOJIOCKU YHUBEPCAILHOTO MHAUKATOpa onpenesiuTh pH pacTBopa amMmmuaka.

B) Onpenenuts pH BOJONPOBOIHOM BOIBL.

Omprt 2. 'maponus conei

C momo1lIpl0 MOJOCKH YHUBEPCAIBHOTO HHAMKATOpa ompeaenuTs pH pacTBopoB coseit
NaCl, Na,CO3;, NaHCOj3, NazsPO,;, NasHPO; A1,(SO4)3, (NH4)2SO4. OOBsSCHUTH pe3yabTaThl
HabOmoIeHu. 3anucarh ypaBHEHUS THAPOIU3a (B MOJIEKYISIPHONU U MOHHOH Qopme).

2. OdopMHUTH OTYET MO MTPOBEJACHHBIM OIBITAM.

Kpurepun onenkmu:

«3auTeHo» CTaBUTCS B Cilydae, €ciu BbIoNHEHO Oonee 50% 3amaHuii, B OCBELICHUU
BOIIPOCOB HE COJAEPKUTCS TpyOBIX OLIMOOK, paboTa BBHINOJIHEHA CaMOCTOSITENIbHO, BBIMOJIHEHbI
TpeGoBaHuUs K 0)OPMIIEHHUIO PabOTHI U CpOKaM e€ cauu.

«He 3aureHo» craBUTCS, €Ciii 00yJaroIMXCsl HE CIIpaBWIICA C 33/1aHUEM (BBITIOJTHEHO MEHEe
50% 3amaHus), HEPACKPBITO OCHOBHOE COJIEp’KaHHE BOIPOCOB, MMEIOTCA IpyOble OIIMOKH B
BBITMIOJTHEHUH 3a/1aHNs, a TaK)Ke paboTa BBIIIOJHEHA HECAMOCTOSATEIBHO.

Tema 1.6. XumMuyeckue peakuuu
JlabopaTopnasi padora Ne 5

Ha3Banne: OKUCIUTETHHO-BOCCTAHOBUTENBHBIE MPOIIECCHI

Heab:  SKCIEPUMEHTATBHO  OCYIICCTBHTH  OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIC  PEAKIINU,
HCCJIESIOBATh YCIIOBUS U TIPU3HAKU XUMUYECKUX PEaKIUit

Koau4vecTBo yacoB: 4 qaca

Koast popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl muunocTHBIX pe3yabTtarTon: JIP 2, JIP 6, JIP 7, JIP &, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36



Xon 3aHATHSA:
1) Kpatkoe uznoxeHue yueOHOro MaTepuara.
2) CamocTosiTenbHast paboTa CTYACHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

OmnpiT 1. OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIE CBOWCTBA CIIOKHBIX BelecTB. Hampasienue
peaxkiuii OKMCIIEHUS-BOCCTAHOBIICHHUS.

B nBe npoOupku HanuTh 1o 1 Mt pactBopa xjopuaa kanus. [logkucanTs pacTBOpoM cepHOU
KHUCIIOTHI KOHIIGHTparuu 2 Mojib/i1. B omHy mpoOupky mo0aBuTh 2 MJI pacTBOpa IEpMaHraHaTa
KaJus, B IPYTYIO — CTOJIBKO e pacTBopa buxpomara Kanus koHuentpamuu 0,1 mons/in. B obeux i
npoOupkax mpoTekarT peaknuu? [lomydeHHBI pe3yabTaT OOBSICHUTH C IMOMOIIBIO TaOJHIIBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ MOTEHUUANOB. i  3TOro  BBIMHMCATh  CTaHAApPTHbBIC
norennuansl  okuciurenen (KMnOg4, KyCrO7) um Boccranosurtenst (KCl). CpaBHuth cuiy
OKHUCJIUTEJICH, YUUTHIBAsI OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUATIBI.

Omnpit 2. BnusiHue cpezbl Ha OKMCIUTENIbHbBIE CBOMCTBA IIEPMAHIaHATa Kalus

Hamute B Tpu npoOupku pactBop KMnOs, nobGaButh B oaHy u3 HHX pactBop HpSOs
KOHIIEHTpau# 1 MoJb/I1, B Ipyrylo — KOHIeHTprpoBaHHbIi pactBop KOH. 3aTem Bo Bce mpoOupku
npubaBUTh CBEXKENPUTOTOBICHHBIN pacTBop NapSOs;. Habmronate oOecrBeurBaHHe pacTBopa B
nepBoii mpodupke (MnSO,), mosiBinenue 3enenoit okpacku (KoMnOg) Bo BTOpO M BBIICTICHHE
Oyporo ocagka (MnO;) B Tperbell. COCTaBUTh COOTBETCTBYIOIIME ypaBHEHUs peakiuii. Croenars
BbIBOJIbI O BIMSHUM CpPEObl HA IMPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM.
[Tonb3ysick TaOIMIEH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX MOTEHIUAIOB, OIpPENeINTh, B KaKOH
cpene oxucinutenbHble cBoiictBa KMnO4 Hambomnbiye. BraucinTh SKBUBAJICHTH TIEpPMaHraHaTa
KaJus ¥ Cylb(HUTa HATPUS B TUX PEAKIUAX.

OmnpiT 3. OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTAa B 3aBUCUMOCTH OT €T0
CTETICHH OKUCIICHHS

a) B Tpu npoGupku HamuTh pactBop nepmanrasara kaiauss KMnO,. OTMeTuB okpacky
pacTtBopa, 100aBUTh B MEPBYIO MPOOUPKY 25% - HBI pacTBOp aMMHaka, BO BTOPYIO — PacTBOP
azotucroit kucnotrel (KNO; + H3SO4), B TpeTbi0 — KOHIICHTPUPOBAHHON a30THOW KHUCIIOTHI.
[Tpobupku cnerka nojporpers. [1o U3MEHEHUIO OKPAaCKU YCTaHOBUTH, MEX]y KAKMMHU BEIIECTBAMU
nportekanga peakuus. HamucaTb COOTBETCTBYIOLME ypaBHEHHUS PEAKIMM, yYUTBHIBasi, UTO aMMMAK
OKHCIISIeTCS B OCHOBHOM J10 CBOOOIHOTO a30Ta.

B xaxioMm cinyyae ykazaTh CTENEHb OKHCIIEHHUS a30Ta U €ro pojb B IAaHHOM OKUCIMTEIbHO-
BOCCTaHOBUTENILHOM Mporiecce. [Touemy B 0/1HOM U3 IpOOMPOK peakius He mpoTekana?

0) IlpuroroButs Tpu mpoOupku c pactBopom noauna kamus (KI). JlobaButh B nepByro
npooupky 25% - HbIIl pacTBOpa aMMHaka, BO BTOpY0 — a3zoTtuctoi kuciotsl (KNO; + H,SOy), B
TPEThIO — KOHIIECHTPUPOBAHHOM a30THOW KHMCIOTHL. YeM BbI3BaHO MoOypeHue pactBopa? Hamucats
COOTBETCTBYIOIIME YPABHEHUS PEAKIMA, CUUTAs], YTO UOAUI-UOH OKHCISIETCs IO CBOOOJIHOrO HOAA,
a NO3 u NO; BoccranaBnuBaroTcsi 10 okcuaa azota (II). B kaxmom ciydae ykasaTh CTENeHb
OKHCJIEHHS a30Ta U €ro pojb B JaHHOM OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM Ipouecce. [louemy B
OJIHOH U3 MPOOUPOK peakliys He IpoTeKana?

O6ocHOBaTh, YUUTHIBasE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE MTOTEHLMAIIBI, TIOYEMY B OJHOM
peakuu a30THUCTas KUCIOTa BeleT ce0s Kak BOCCTAaHOBUTENb (OMBIT a), a B JAPYrol — Kak
OKHUCJIUTENH (OMBIT 0).

OmpiT 4. Peakiust AUCTIPONTOPIIMOHUPOBAHUS (CAMOOKUCIIEHUS- CAMOBOCCTAaHOBIICHHS)

B nmpobGupky ¢ pacTBOpOM HUTPHUTA Kallusl JOOABUTH PACTBOP CEPHOU KHUCIOTHL. OTMETUTH
obOpasoBaHue Oyporo raza HaJi paCTBOPOM.

3anucaTth ypaBHEHMs pEaKIMM B3aUMOJEHCTBUS HUTPUTA KU C CEPHOM KHUCIOTOW MU
pasnokeHus: 00pa30BaBIICHCS a30TUCTOM KHUCJIOTHI C ToJiydeHreM okcuaoB a3zora NO u NO..
[Touemy  pa3mokeHHE  a30THUCTOM  KHMCIOTHI  HAs3blBalOT  pEaKkIMEe  CaMOOKHCIIEHUS-
caMmoBoccTaHoBiIeHUs? Kakoil »ajieMeHT 31eCh OKHCIIAETCS WM KakOoiWl BoccraHasimBaercs? Kakwue
BELIECTBA CKJIOHHBI K PEAKIUAM AUcCIIporiopuroHrpoBanus? [Ipusectu npuMepsl.



2. OpopMHTH OTYET TIO MTPOBECHHBIM OTIBITAM.

Kpurepun omenkn:

«3auyTeHO» CTaBUTCA B cllydae, €CIM BBINOJHEHO Oosiee 50% 3amaHuii, B OCBEIICHUH
BOIIPOCOB HE COJACPIKHUTCS TPYOBIX OMIMOOK, paboTa BBIMOIHEHA CAMOCTOSTEIBHO, BBIMIOJTHEHBI
TpeboBaHus K 0hOPMIICHUIO pabOTHI U CPOKaM €€ cl1aumu.

«He 3a4reHo0» CTaBUTCS, €CIIM O0YJAIOIIMXCS HE CIIPABWIICA C 3a/[aHUeM (BBITIOJTHEHO MEHEe
50% 3anmaHusi), HEPaCKpPHITO OCHOBHOE COJEp>KaHUE BOMPOCOB, HUMEIOTCS TpyOble OMMOKH B
BBITIOJTHEHUH 33/IaHUs, a TAK)Ke PadoTa BBITIOJHEHA HECAMOCTOSATEIHHO.

Tema 1.7. KoMmjieKCHbIE cOeTMHEHUSA
JlabGoparopHnasi padora Ne 6

Ha3Banue: KoMmiekcHbBIC COETUHEHHS.

Heab: 3akpenurh 3HAHUS O CBOWCTBAX KOMIUIEKCHBIX COEAMHEHH W 3KCIEPUMEHTAIbLHO
MOATBEPIUTH UX

KoanuecTBo yacoB: 4 gaca

Koasl popmupyembix komnerenumii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl amunocTHbIX pe3yabraton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

XOJ 3aHATHUS:
1) KpaTkoe usnoxenue yueOHOro MaTepuasa.
2) CamocrodTenbHas paboTa CTyIeHTOB:

1. IIpoBecTH 3KCIIEPUMEHTHI

Omnpit 1. [TomyueHue KOMIUIEKCHBIX COETMHEHUI KoOabTa

B npo6upky ¢ pactBopom CoCl, BHectr mpu nepememmBanuu kpuctaminku CH3COONa
JI0 TIOSIBJIEHUSI PO30BOM OKpacku. B apyryio mpoOupky ¢ TeM k€ pacTBOPOM BHECTH HECKOJIBKO
kpucTtauinkoB NaNQOj, pacTBOp JOKEH OKpPAacCHTbCS B JKEJITO-OPAH)KEBBIM LBET. B TpeTpio u
yeTBepTyto npoodupku ¢ pactBopoM CoCl, coorBeTcTBeHHO H00aBUTH KOHIIeHTpupoBanHoi HCI u
kpuctauiukd KCNS 1o nosiBneHus B o1HON NpoOupKe CUHETO 1BETa, B Ipyroi — (prosneToBoro.

3anucath BCE ypaBHEHHUS peaklUil, B pe3yabTare KOTOPBIX 00Opa3yloTcs KOMIUIEKCHbBIE
COCIMHEHMS, YUUTHIBASA, 4TO K.4. Co** paBHsieTcst 6 ¢ CH3COO u NO; monamu u 4 ¢ CI' u CNS™
MOHAMH.

Omnpit 2. [TonyuyeHne aMmmMHuaKaroB

K pactBopam cosneit Cu®, Ni*, Zn** noGaBute mo KamIsIM pacTBOp aMMHaKa.
OO6pa3yromuecs: 0CaaKu TUAPOKCUIOB PACTBOPUTH B U30BITKE aMMHAKa.
3anucark ypaBHEHUs peakluii 00pa3oBaHUs COEAMHEHUH B MOJIEKYIIIPHON U MOHHOM (hopMax.
CpaBHUTE YCTOWYMBOCTH 00Pa3yIOMINXCS] KOMIUIEKCOB.

Omnpit 3. [TomyuyeHue ruJpoKCOKOMILIEKCOB

K pacrBopam coneit n®, AP u o npuOaBUTh MO KalulIM pPAacTBOp MIEJOYH.
Ob6pa3yromecs OCaKd THUIPOKCHJIOB COOTBETCTBYIOIIMX METANIOB PACTBOPUTH B H30BITKE
pacTBopa IIEJNOYd. 3amucarb YpaBHEHUs peakuuil oO0pa30BaHHsS KOMIUIEKCHBIX COEIMHEHUN B
MOJIEKYIISIPHOM U MOHHOM (popmax. CpaBHUTE YCTOMYMBOCT THAPOKCOKOMITIIEKCOB.

OmpiT 4. OOMEHHBIE peaKIIuy KOMIUIEKCHBIX COCTMHEHUN

K pacrBopy FeCl; mpunute Heckonbko Karenb pactBopa rekcanuanogeppara (1) xamums
K4[Fe(CN)g]. Kakoii 1iBeT nmeer 00Opa30BaBIIMICS OCAIOK M KaK 3TO COCTMHEHHE Ha3bIBACTCS?
Hanwucars ypaBHeHHE peakiiy B MOJIEKYISPHON U MOHHOU opmax.

OmnpIT 5. OKHCTUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINK KOMIUIEKCHBIX COEIMHEHUH.

[TogxucnuTh pacTBOp MEpMaHTraHaTa Kajusl CEPHON KHCIOTOW KOHIIEHTpaLud 2 MOJb/J,
nobaButh pactBop rexcarmanodeppara (1) kamus Kq[Fe(CN)g] 1o obeciiBeunBanmsl.
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3anucarh ypaBHEHHE MPOBEACHHOW peakimuu. PaccTaBUTh KOAXPPUIIUEHTH METOIOM JJIEKTPOHHO-
MOHHOTrO OanaHca.
2. OopMHTH OTYET IO MTPOBEICHHBIM OTIHITAM.

Kpurepun onenkn:

«3auTeHo» CTaBUTCA B cllydae, €CIM BBINMOJHEHO Oosee 50% 3amaHuii, B OCBEUICHUU
BOIIPOCOB HE COJACPKHUTCS TPyOBIX OMIMOOK, paboTa BBIMOIHEHA CAMOCTOSITEIBHO, BBIMIOJTHEHBI
TpeboBaHus K 0(hOPMIICHUIO pabOThI U CPOKaM €€ cliauu.

«He 3a4reHo0» cTaBUTCS, €CIIM 00YJAIOIIMXCS HE CIIPABWIICA C 3a/1aHUeM (BBITIOJTHEHO MEHEe
50% 3anmaHusi), HEPaCKpPHITO OCHOBHOE COJEp>KaHHUE BOMNPOCOB, UMEIOTCS TpyOble OMMOKH B
BBITIOJTHEHUH 33/IaHUs, a TAK)Ke PaboTa BBITIOJIHEHA HECAMOCTOSATEIHHO.

PA3JIEJI 2. XUMHWA JIEMEHTOB U UX COEIUHEHUM

Tema 2.1. I'naBnas moarpynna I u Il rpynn
JlabGoparopHnasi pabora Ne 7

Ha3Banue: S-351eMCHTEI

eab: SKCIIEPUMEHTATBFHO U3YIUTh XUMUYECKHE CBOMCTBA S-3JIEMEHTOB

KouanuecTBo yacoB: 4 Jaca

Koasbl popmupyembix komnerenumii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl muunocTHBIX pesyabrarton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

X0 3aHATHS:
1) Kpatkoe n3noxkeHue yueOHOro mMaTepuania.
2) CamocTodrenbHas padoTa CTYACHTOB:

1. IIpoBecT SKCIIEPUMEHTHI

Omnpit 1. OTHOWIEHNE MarHus K BOAE U PACTBOPY XJIOPUCTOTO aMMOHUS

a) Hamute B mpoOupky 1-2 wmn Boael, 3—4 kamm ¢eHondralenHa MW HachIIaTh
nopouikoodpazHoro Maruusa. Yro Habmogaercs? Harpers mpoOupKy M HaOmoJaTh pasiokeHue
BOJIb MarHueM.

0) B pa30aBneHHbI pacTBOp XJIOpUAa aMMOHHs J00aBUTh MOPOIIOK MarHus, HaOJIOJaTh
OypHoe B3aumozeiicTeue. Hanucars ypaBHeHus peakiuii. OObSCHUTH pe3y/bTaThl ONBITA.

OmpIT 2. OTHOIIEHHE MarHUs K KUCIOTaM

W3yuuTh neiicTBUe Ha MarHUi pa30aBiIeHHBIX U KOHLIEHTPUPOBAHHBIX PACTBOPOB COJSHOM,
CEepHOU M a30THOM KMCIIOT. HanucaTts ypaBHEHHsI peakiuil.

OmeIT 3. CBOMCTBA OKCUIA MAarHUSA

B npoOupKy ¢ TUCTHIIITMPOBaHHOM BOJIOM MOMECTUTh HEMHOT'O OKCH/Ia MarHusi U B300JITaTh.
HcneiTaTe peaknuo pactBopa. CaenaTs BBIBOJ O PACTBOPUMOCTH OKCHJIa MarHus B BOJE.

Omeit 4. [Tosryuenne u cBOMCTBA THIPOKCUIA MarHUs

OOMeHHOH peakiMel MOJy4yuTh B MPOOMPKE THIPOKCUI MarHus. McmbiTaTe OTHOIIEHUE
MOJIyUEHHOT0 OCaJiIka K pacTBOpaM KHCJIOT, IIejouyedl W xjopuaa ammoHus. KakoBbl cBoiicTBa
rujpokcuaa maruusi? OObACHUTH JeiicTBUE Ha HEro XJjopujaa aMMoHus. Hamucath ypaBHEeHHs
peaKkui.

OmnpIT 5. ['MIpOKCHABI KaNBIUS, CTPOHIINSA, Oapus

Ha pacTBOpbl XJIOpHUIIOB IIEIOYHO3EMETBHBIX METANIOB IOJEHCTBOBATh Pa30aBIEHHBIM
pacTBOpPOM THAPOKCHIA HATpPUsl M pacTBOpoM amMmuaka. HabmromaTe mpoucxonsiiye sBICHHS.
OOBSICHUTD UX.
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OmnpiT 6. ['Maponn3 comnel Men04YHbIX METAIIIOB

HcnpiTaTh ¢ MOMONIBI0 MHAMKATOPHOW OymMarw peaxiidio BOJIHBIX pacTtBopoB cojieir NaCl,
Na,COs. Caenatb BBIBOABI O COCTOSIHUM 3TUX COJI B pacTBOpe, HAHMCaTh YPaBHEHUS PeaKIHi
TUAPOIN3A.

Omnpit 7. ['unponu3 coneit MarHusi, Kanblus, Oapus

HcnpiTath neficTBUE HA WHIUKATOP BOIHBIX PACTBOPOB COJICM MarHus, Kajablus, Oapus.
Hanmcars ypaBHEHHs peakuil THIPOJIM3a B MOHHOM BHJIE.

OmpiT 8. Ocaxaenue Gpocdara MarHusi — aMMOHUS

Hamute B mpobupky 1-2 M pactBopa cosiid MarHus, A00AaBHTh PacTBOp aMMHaka Jo0
BBINIAZICHUs1 oOcajka. llpwinMBaTh 1O KaruisiM HAaCBILEHHBIA pPACTBOpP XJOpUJA aMMOHHUSA [0
pacTBopenus ocaaka. K momydeHHOMY pacTBOpY HpWIIUTh 2—3 MJI pacTBOpa JABYX3aMEIIEHHOTO
docdara Harpusa. Habmronate oOpazoBaHue KpymHOKpHCTaLIHYecKoro ocaaka MgNH4PO,4-6H,0.
[ToueMy B 3Ty peakiui0 HEOOXOAWMMO BBOJUTH TUAPOKCUA-HOHBI? IlpumuTh B mpoOHpKy C
KpUCTAIJIAMH COJISIHYIO KUCToTy. OOBSICHUTH pacTBOpeHUE ocaaka. Hamucats ypaBHEHUS peakiuii.

OmnpiT 9. Cynbdatsl MeT0YHO3EMENIbHBIX METAJJIOB

a) McnpitaTh nelicTBHE pa30aBICHHON CEPHOM KHCIOTHI Ha PAcTBOPHI COJICH KaybIlus,
cTpoHuus U Oapust. K mosydeHHbIM ocajikaM NPUINTH COJIIHYIO KuciaoTy. Yro Habnonaercs?

6) Hanuth B 1Be mpoOupku mo 1 Mi1 pacTBOPOB COJEH KaNbIHs U CTPOHLUS U B KOKIYIO U3
HUX 00ABUTH CHauyaja HEOOJIBIIONH O00BbEM HACBHIIIEHHOTO pacTBOpa Cyib(ara aMMOHUs, a 3aTeM
ero u30bITOK. BpmaBmmii ocafok cynbdaTa KaiblHs PACTBOPUTCS BCIENCTBUE 0Opa3zoBaHUS
nsoiinoit comu (NHy)2-Ca(SOy),. Hamucars ypaBHeHHS peakiinii.

OmnpbiT 10. OkcanaTel MET0YHO3EMENbHBIX METAIIIOB

K pa3baBneHHBIM pacTBOpaM coyiel Kalblus, CTPOHIIUS B Oapus MPHINTH PACTBOP OKcaslaTa
aMMOHHUSI, HaOMOIaTh 00pa3oBaHHE OENBIX OCAIKOB COOTBETCTBYIOHIMX OKcanaTtoB. K ocaakam
npuOaBUTh YKCYCHOM KMCIIOTHI, HarpeTh. Kakue u3 ocankos pactBopsitorcsa? Hanucarbs ypaBHeHuUs
pEeaKIuu.

Omnpit 11. Xpomartsl 111€7109HO3EMENIBHBIX METAIJIOB

Ha pa36aBiieHHbIe pacTBOPHI COJNEH KaabIusl, CTPOHIIUS U Oapus MOAEHCTBOBATh PACTBOPOM
xpomata kanus. Bo Bcex nu ciydasix oopasytorcs ocagku? Kakxos ux nser? McnbsiTaTh AelicTBre Ha
0CaJIKU YKCYCHOM KUCIOTHI. MOKHO JI B IPUCYTCTBUH YKCYCHOM KHCIIOTBI OCAAUTh XPOMaT-HOHOM
MOHBI cTpoHIMs? HanucaTs ypaBHEHHS peakIuii.

2. OpopMHTH OTYET IO MTPOBEACHHBIM OTIBITAM.

Kpurepun onenkn:

«3auyTeHO» CTAaBUTCA B cllydae, €ClHM BbIMOJHEHO Oosiee 50% 3amaHuii, B OCBEIICHUH
BOIIPOCOB HE COAEPKHUTCS TPyOBIX OMIMOOK, paboTa BBHIMOIHEHA CaMOCTOSITENIBHO, BBIMOJTHEHBI
TpeboBaHus K 0hOPMIICHHUIO pabOTHI U CPOKaM €€ cl1auu.

«He 3aureHo» cTaBUTCS, €CIM 00YJAIOIIMXCS HE CIIPaBUIICA C 33/1aHUeM (BBITIOTHEHO MEHee
50% 3amaHus), HEPACKPHITO OCHOBHOE COJEp’KaHME BOIPOCOB, MMEIOTCA TpyOble OIMMOKH B
BBITIOJTHEHUH 33/IaHUs, a TaK)Ke padoTa BHITIOTHEHA HECAMOCTOSATEIHHO.

Tema 2.2. I'naBuas noarpynna Il rpynmnst
JlabGoparopHasi padora Ne 8

Ha3Banmue: I'naBnas noarpymnna Il rpymmst

Heab: >KCHIEPUMEHTANbHO H3YYUTh XUMHUYECKHE CBONCTBA HEKOTOPBHIX COEAMHEHHU Oopa u
ATIOMUHHS

Kosau4vecTBo 4acoB: 2 yaca

Koas! popmupyembix komnerenumii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koabl miuunocTHBIX pe3yabrarton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36
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Xon 3aHATHSA:
1) Kparkoe n3noxxeHne yaeOHOTO MaTepHaa.
2) CamocTosTenbHas padoTa CTYJCHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

OmpiT 1. Peakiust OTKpBITHS OOPHON KHCIIOTHI

PacTtBOp 60pHOI KMCIIOTHI ynapuTh B GaphopoBOii YalIke MOUTH A0CYyXa, 100aBUTH 2—3 Ml
STUJIOBOTO CIUPTa M NPUINTh 3—4 Kaljiud KOHUEHTPUPOBAHHON CEPHOM KHCIOTHI, TIIATEIHHO
pasmematb cMechb. llepeHecTn wyamky B BBITSDKHOM mkag. Ilomkedb CHUpPTOBOM pacTBOp U
Ha0JI0/1aTh OKpacKy miaMeHu. COCTaBUTh YpPaBHEHUS PEAKIIHIA.

OmnpiT 2. CBolicTBa Oypsl

a) 3axBaTUTh B YIIKE HUXPOMOBOM IPOBOJIOKM HEMHOTO KPUCTAIIUKOB Oyphl U BHECTHU B
rutamst ropeniku. HaGmronate o6pazoBaHue mpo3pavyHoro mnepia Oypsl.

0) [lonyueHHsblil epa Oypbl OMMYCTUTH B IPOOUPKY C KOHIEHTPUPOBAHHBIM PACTBOPOM COJIU
KoOanbTa, CHOBA MpoKanuTh. HabmogaTe okpammBanue nepia B CHHUH 1BeT. HanucaTs ypaBHeHHe
peakiuu. OT yero 3aBHCHUT OKpacka mepia Oypbi? Coin Kakux OOpPHBIX KHUCJIOT CYIIECTBYIOT B
TBEP/IOM COCTOSIHUM?

Ompit 3. 'uaponu3 6ypbl

B 2-3 Ma Boabl pacTBOPUTh MaJIEHbKMM KpuUCTaIMK Oypbl. McnblTaTh NOSy4EHHBIN
pacTBop JNakMmycoBod Oymakkoil. KakoBa peakmus pactBopa? HammcaTh ypaBHEHHs peakiuu
rupon3a Oypel B MOJIEKYISIPHON M noHHOU (opmax. Kakue comm GOpHBIX KUCIOT CYHIECTBYIOT B
BOJIHBIX PAaCTBOpaxX U MOTYT OBITh BbIIETICHBI U3 HUX?

OmbiT 4. AM(OTEpHOCTH THAPOKCHUIA ATTFOMUHUS

B 2-3 M pacTBOpa coiid aMOMUHUS MPUIMBATH MO KaIlUIIM PAacTBOP THAPOKCHIA HATpUs
WIM KaJHs, HEMPEPHIBHO BCTPSXHBAas MPoOHMPKY g0 obOpaszoBanusi ocanka Al(OH)s. Paszmenuts
COJIEpP’)KUMOE MTPOOUPKHU HA JIBE YaCTH K HCIBITATh PACTBOPUMOCTh OCa/IKa B KHCIIOTaxX U IlejoYyax.
CocTaBUTh YpaBHEHUS pPEaKIH B MOJIEKYJISIPHON U MOHHOU (opmax.

OnbIT 5. 'uaponun3 conel aTroMUHUS

Ucnbitate pactBop cynb(dara allOMHHUS KPAacCHOW M CHHEH JIAKMYyCOBOW OYMa)KKOW H
CENaTh BBIBOJ O CHJIE THIPOKCHU/IA AIFOMUHUS KaK OCHOBaHUA. Hamucars ypaBHEHNE pEeaKIUH.

2. OdopMHUTH OTYET MO MTPOBEJACHHBIM OIBITAM.

Kpurepun onenkmu:

«3auTeHo» CTAaBUTCS B Cllydae, €cCld BbIOJHEHO Ooinee 50% 3anaHuii, B OCBEIEHUH
BOIIPOCOB HE COJAEPKUTCS TpyOBIX OMIMOOK, paboTa BBHINOJIHEHA CaMOCTOSATEIbHO, BBIIOJHEHBI
TpeGoBaHuUs K 0)OPMIIEHHUIO PabOTHI U CpOKaM e€ cauu.

«He 3aureHo» craBUTCS, €Ciii 00yJaroIMXCsl HE CIIpaBWIICA C 33/1aHUEM (BBITIOJTHEHO MEHEe
50% 3amaHus), HEPACKPBITO OCHOBHOE COJIEp)KaHHME BOIPOCOB, MMEIOTCA TIpyOble OLIMOKH B
BBITNIOJTHEHUH 3a/1aHus, a TaK)Ke paboTa BHIIIOJHEHA HECAMOCTOSATEIBHO.

Tema 2.3. 'naBnas noarpynna IV rpynnsi
JlaGopaTopuasi padora Ne 9

Ha3zBanue: ['naBnas noarpynna IV rpymmst

Heab: sKCrIEpUMEHTATIBHO U3YYUTh XUMUYECKHE CBOMCTBA COEMHEHHUH yriiepoJa U KpeMHUs
KosanuyectBo yacos: 2 yaca

Kons! popmupyembix komnerenumii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koawl aiuunocTHbIX pe3yabrarton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

XoJ 3aHgaTH:
1) KpaTkoe uznoxenue yueOHOro MaTepuara.
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2) CamocTosTenbHas padoTa CTYyJCHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

OmpiT 1. Conu yroJibHOW KHCIJIOTHI.

a) [IpoBepuTh HAa THIPONIN3 PACTBOPHI KapOOHATA M THIPOKOpOAHATa HATPHUS.

06) K pactBopy kapOonara HaTpusi NpuOaBUTh pacTBOp cCyibdaTa alioMUHUA. YUTO
HaoOmoaeTcs1? CocTaBUTh ypaBHEHUS PEAKIIUH.

B) IIpoBeputh neWCTBHE COJNSHOM M YKCYCHON KuciIoT Ha ciemyrommue comu: KyCOs,
Na,COs3;, NaHCO3, CaCOg3, BaCOjs. CocraButh ypaBHeHUE peakuuii. [loueMy B OTHETYIIUTENSIX
UCIIOJNIB3YETCs TUAPOKapOOHaT, a He KapOoHAT HaTpus?

OmnpiT 2. KpemHeBas KUCIOTa U €€ COJIH.

a) B nmpobupky ¢ 5 mun pactBopa NaySiO3 maccoBoit noneit 10 % npubaBuTh 1Mo Karism
pacTBOp COJISIHOM KHCIOThl MaccoBo poneil 10 %, mepememuBas cOIEPKUMOE MPOOHPKU
CTEKJISTHHOMU nanoukoil. [Ipu nmosBiaeHnu Jerkoi onaiecueHuy MPUIMBaHUE KUCIOTHI IPEKPATUTh.
Uepes HEKOTOpOe BpeMs HaOIOgaTh 00pa3oBaHUE KPEMHHEBOM KHCIOTHI. 3alucaTh YpaBHCHHE
peaxIuu.

0) Hamute B mpoOupky 2-3 mia pactBopa NapSiOz. JloOaBuTh 2-3 Kamiu pactBopa
denondranenna. Kakyro peakuuio uMeeT pacTBOp cuiMkata HaTpusa? Hamwmcats ypaBHeHHE
peakuuy TUIpoIn3a COJH.

B) Hamute B mpobupky 2-3 mi pactBopa Na,SiOz v Takoii sxe 00beM pacTBopa XJIopHaa
amMmoHus. OnpenenuTh MO 3amaxy BeyIesIomuiics ra3. Habmogate oOpa3oBaHme ocajka
KpEeMHUEBOM KHUCIO0Thl. Kak BIMSET HA peakluio THIPOIN3a CUIIMKATa HaTPpHs BBEJIEHUE B PACTBOP
conu aMmMoHus? Hamucarb ypaBHEHHE peakiiuyi THAPOIIH3a.

r) [Ipmiuth K pacTBOpY pacCTBOPUMOTO CTEKJIa PACTBOPHI COJNEH KalbIHsl, JKene3a, KoOanbTa.
Uro npoucxoaur? HanucaTts ypaBHEHUs peakLUi.

Omnpit 3. B3aumopeiictBue kapOOHATOB U THAPOKAPOOHATOB C KUCIOTAMHU.

a) B mpoOupky nmomecture Kycouek Mena u J00aBbTE PacTBOP COJMSTHON KHCIOTHL. OTMEThTE
HaOmoIeHus. 3anuIluTe ypaBHEHUE PEaklUUd B MOJIEKYJISIPHOM W HMOHHOW (TOJHOE U KPaTKoe)
dbopmax.

6) B npoOupky nmomectute HEOONBIIOE KOJIMYECTBO KPHUCTAIMYECKOTO THApOKapOOHaTa
HaTpus U J00aBbTE PACTBOP COJISHOW KHUCIOTHL. OTMeThTe HaAOMIOJEHHUS. 3alULINTE ypaBHEHUE
peaKkIMy B MOJIEKYJISIpHON U MOHHOH (IIOJIHOE U KpaTkoe) popmax.

OmbIT 4. OcOOEHHOCTH B3aUMOICHCTBUSI KApOOHATOB C COJISIMU METAJLIOB.

a) B Tpm mpoOupku HamelTe pacTBOpel xjopuaa Oapus, cynbdara Memu, XJIopuia
aTIOMUHMS W J100aBbTE pacTBOpa KapOonata HaTpus. OTMeTbTe HAOMIOACHUS. 3alUIINTe
ypaBHEHHE PEaKLUU B MOJIEKYJIIPHON M HOHHOM (TMIOJIHOE U KpaTKoe) (hopMax.

0) AncopOuusi yrieMm BellecTB M3 pacTBopa JlpeBecHbI yroiab (WM aKTUBHPOBAHHBIN
yrojib) M3MENbYUTE B CTYNKE M IIOMECTHTE B JBE NpPOOMpPKH. 3aTeM B MEPBYIO J100aBbTE
MOJIKpAlllEeHHYI0 BOJly, BO BTOpYI0 — ciaboro pacrtBopa IepMaHraHata Harpus. TiiarenbHO
B30Oonraiite, orduneTpyiite. CpaBHuTe (QUIBTPATBl C TEPBOHAYATBHBIMH  PACTBOpPAMHU.
O6paboTaiiTe GUIBTP C OCTABIIUMCS yTJIeM ropsiuei Bojoi. OTMeThTe HAOIIOICHHUS.

2. OdopMHUTBH OTYET IO MPOBEIECHHBIM OIBITAM.

Kpurepun onenkn:

«3auyTeHO» CTAaBUTCA B cllydae, €ClIM BBIMOJHEHO Oosiee 50% 3amaHuii, B OCBEIICHUH
BOIIPOCOB HE COJAEPIKHUTCS TPYOBIX OMIMOOK, paboTa BBIMOJTHEHA CAMOCTOSITENIHHO, BBIMOTHEHBI
TpeboBaHMs K 0hOPMIICHHUIO pabOTHI U CPOKaAM €€ cl1auu.

«He 3aureHo» cTaBUTCS, €CIIM 00YYaIONINXCs HE CIIPaBUIICS C 3aJaHHEM (BBITIOTHEHO MEHEe
50% 3amaHus), HEPACKPHITO OCHOBHOE COJCp)KaHHE BOMPOCOB, MMEIOTCS TPyOble OIMMOKH B
BBHITIOJTHEHHUH 33/IaHUs, a TaKKe PadoTa BHITIOTHEHA HECAMOCTOSATEIHHO.
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Tema 2.4. 'naBnasi noarpynna V rpynnsi
JlaGoparopHasi padora Ne 10

HaszBanme: ['n1aBHas noarpynna V rpymmsl

eJsb: 3KCIIEpUMEHTAIBHO U3YUYUTh OKHUCIUTEIIbHBIE CBOMCTBA A30THOM KUCJIOTHI

KouanuecTBOo yacoB: 2 Jaca

Koasl popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5

Koab! muunocTHBIX pe3yabsTtaTon: JIP 2, JIP 6, JIP 7, JIP &, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

Xon 3aHATHSA:
1) KpaTtkoe u3noxenue yueOHOro MaTepuara.
2) CamocTosTenbHas padoTa CTYJCHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

Omert 1. Oxucnurensusle csoiicta HNOs.

a) (OnbIT npoBoguTCs B BBITSKHOM Hikady.) IlomMecTuTs B mpoOHMpKY KycodeKk MeaHOU
CTPYXKH U HaIUTh 1—2 mi koHueHtpupoBanHoil HNO3. Kakoro nsera ra3 BoiaensieTcst npu 3Tom?
CpaBHUTB C IeHCTBUEM HAa Me/Ib pa30aBICHHON a30THOW KUCIIOTHI.

0) TuareabHO OYMCTUTH OT PXKABUMHBI J[BA JKEJIE3HBIX I'BO3JIs, NPOMBITh UX U BBITEPETh
nocyxa (QUIBTPOBAIBHONW Oymaroif. OCTOpPOXHO TOMECTHTH OJWH TBO3Ab B NPOOUPKY C
koHueHTpupoBaHHOH HNO3. (OTOT ombIT, Kak U Bce MOCIENYIOIIUE, MPOBOJUTCA B BBITSKHOM
mkady.) B n1Be mpoOupku HanuTh pacTBOp cylbdarta menu. Yepes 3—4 MUH OCTOPONKHO BBIHYTH
I'BO3/lb M3 a30THOM KHUCIOTHI M MOrpy3uTh ero B pactBop CuSO,. OnHOBpPEMEHHO BO BTOPYIO
IpOOUPKY MOMECTUTH BTOPOM I'BO3/1b, HE 00pabOTaHHBIN a30THOW KHCIOTOH. B Kakoi n3 npoOupok
IPOTEKAeT peaklusi BocCcTaHOBIeHUs Meau? OObICHUTD HAOIIOJCHNUS.

B) B 5 M1 quctunnnpoBaHHON BOBI PACTBOPUTH 3-4 KpPUCTAILIIMKA [IEPEKPUCTAIIIN30BaHHON
comnu xenes3a (II). PactBop pa3nuTe nopoBHy B ABe NpoOUpKU. B oHy U3 HUX 100aBUTH 5 Kamesb
KoHUeHTpupoBaHHON HNOj3, Harperb pacTBOp A0 KHUMNEHHUS M KUIMATUTH B TeUEHUE 2—3 MUHYT.
[Tocne oxnaxkaeHUs: NPUWINTH B MPOOUPKHU HECKOJBKO Karesb pacTBopa poaanuaa kaius. [Touemy
pPacTBOp OKpacuJiICs B KPACHBIH LIBET TOJIBKO B OJIHOM npoOupke?

r) ITomecTutrh B KOIOOUKY HEOOJBIIYI0 MacCy LMHKOBOW NbUIM WU HPUIUTh 3—4 M
paz6aBienHoi HNOs;. Kornma HauHeTcst BblIelieHHWE MY3bIPbKOB ra3a, NpuOaBUTh B KOJIOOUKY
HEOOJIBIIIMMHU TOPLUMSMHU BOJY MO HPEKpalleHUH BbIIEIEHUS ITy3bIpbKOB ra3a U OCTaBUTh B TAKOM
coctosiHUM Ha 15-20 MuHYT. 3aTeM CIUTh YacTh MPO3PAYHOrO PacTBOPA C OCTATKA IIMHKOBOM MBLIN
B NMPOOUPKY U MPUIUTHh B HEe pacTBOp wLienoud MaccoBoil poseit 30 % B Takom oObeme, YTOOBI
BBIMABIINKA OCaJI0K TMAPOKCUAA IMHKA MOJHOCTBIO pacTBopuiics. PacTBop Harperh 10 KUMEHUS U
ONpeNieNUTh MO0 3amaxy, Kakod ra3 Beiaensercd. JlaTb oOBbsICHEHUE MpOAETaHHBIM OIBITAM,
HamnucaTh YpaBHEHHUs peaKkiuil.

Omnplt 2. KauecTBeHHas peakliis Ha MOH aMMOHHS.

B npobupky momectutre pacTBOp XJIOpPHAA aMMOHHUS, 100aBbTE€ KOHIIEHTPHUPOBAHHOTO
pacTBopa HIENOYH, Ha Kpail MPOOMPKU MMOMECTUTE BIAXHYIO (HeHOIPTATIECHHOBYIO OyMaKKy (MU
BJIQXKHYIO YHUBEPCAJIbHYIO MHJIMKATOPHYIO OyMakKy), HarpeiTe. 3anuiuTe ypaBHEHUE peakluy B
MOJIEKYJISIPHOM U MOHHOH (TTOJIHOE U KpaTKoe) popmax.

2. OdopMHTH OTYET O MTPOBEACHHBIM OIBITAM.

Kpurepun ouenku:

«3auTeHo» CTAaBUTCS B Cilydae, €cClid BbIOMHEHO Oojyee 50% 3anaHuii, B OCBEIEHUH
BOIIPOCOB HE COAEPKUTCS TpyOBIX OIIMOOK, paboTa BBHINOJIHEHA CAMOCTOSITENIbHO, BBIMOJIHEHbI
TpeGoBaHuUs K 0)OPMIIEHUIO PabOTHI U CpOKaM €€ cauu.

«He 3a4uteHo» cTaBuTCS, €ciu 00y4aromuXcs He CIPaBUIICA C 3aJJaHHEM (BBIIIOJIHEHO MEHee
50% 3amaHus), HEPACKPBHITO OCHOBHOE COJEp)KaHHE BOIPOCOB, MMEIOTCS TIpyOble OLIMOKH B
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BBITIOJTHCHHWH 3alaHUA, 4 TaK¥XKEC pa60Ta BBIIIOJIHEHA HECAMOCTOATCIIBHO.

Tema 2.5. XaJbLKOreHbI
JlaGoparopnas padora Ne 11

HaszBanmue: ['naBuas noarpynna VI rpymmsr

IeJsib: 3KCIIEpUMEHTATIBHO 3aKPEIUTh CBOWCTBA COEAUHEHUM CEPBI

Kosun4yecTBo 4acoB: 2 yaca

Koabl popmupyembix komnerenumii: OK 01, OK 02, OK 04, OK 07, OK 09, 1K 2.5

Koabl muunocTHBIX pe3yabtaton: JIP 2, JIP 6, JIP 7, JIP 8, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

Xona 3aHATHSA:
1) KpaTtkoe u3znoxenue yueOHOro MaTepuara.
2) CamocTosTenbHas padoTa CTYJCHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

OnpiT 1. OKUCIUTEIBHBIE CBOWCTBA CEPHOM KUCIIOTHI.

B nBe npoOupku Hanelte pa3daBiieHHON cepHON KUCIOTHL. BHecuTe B nepByro npoOupKy 2-
3 rpaHynbl IIMHKAa, BO BTOPYI - 2-3 MeOHBIE CTPY)XKHM (MJIM KYCOYKHM MEJHOH HIpPOBOJIOKH).
OtMeTbTe HAOMIOIeHUA. 3aMUIINTE YPABHEHUE PEAKIIUHU.

OmnbIT 2. BoccTaHoBUTEIbHBIE CBOMCTBA CYIb(UTOB.

B npoOupky HayieliTe opaHkKeBOro pacTBOpa Ouxpomara Kajiusg U 100aBbTe paz0aBiIeHHON
cepHOW KHcIOThl. BHecuTe B NMpOOMpPKY HECKOJBKO KPUCTAJUIOB Cyib(puTa HaTpus. OTMeThTe
Ha0JI0/IeHUs. 3allMIINTE YPAaBHEHUE PEAKIIUH.

Ot 3. CBoiictea H,SO,4

a) Ha nmctke Oemoit Oymaru caenarh HaJIUCh C TOMOIIBIO CTEKISHHOM IaJIOYKH,
cmoueHHoi B pactBope HpSOs konmenrpauuu 2 momw/n. Ilogepxare NUCTOK HaJ IJIMTKOM WU
rIaMeHeM cnupToBKkU. Yto Habmomaercs? Jlatb 0ObsICHEHUSI.

6) Ucnbitate oTHOIeHHe pa3basneHHONM H2SO4 KOHIEHTpauuu 2 MONb/ K MEAH, IUHKY,
AIIOMUHUIO TpU OOBIYHOM Temmeparype M Npu HarpeBaHuu. Ha Te ke MeTamibl 1moaelcTBOBaTh
KoHIeHTpupoBaHHOH HSO,4. OcTopokHO MccienoBaTh 3amaxu BbLAEISAOIIUXCA Ta3oB. Hammcars
YpaBHEHUS PEaKIIUM.

B) K pactBopam coneil Oapusi, CBHMHL@A, KaJbIUs, QIIOMUHUSA TNPWINTh PacTBOP
pasbasnennoit HpSO,. B kakux ciydasx BhIMagaeT ocaJok? 3anuIIuTe ypaBHEHUs pPEakiuil B
HMOHHO-MOJIEKYJISIpHOM hopme.

2. OdopMHUTH OTYET MO MPOBEACHHBIM OIBITaM.

Kpurepun onenku:

«3auTeHo» CTAaBUTCS B Cllydae, €cCld BbIOJHEHO Ooinee 50% 3anaHuii, B OCBEIEHUH
BOIIPOCOB HE COJAEPKUTCS TpyOBIX OLIMOOK, paboTa BBHINOJIHEHA CaMOCTOSITENIbHO, BBIMOJIHEHbI
TpeGoBaHuUs K 0)OPMIIEHHUIO PabOTHI U CpOKaM e€ cauu.

«He 3aureHo» craBUTCS, €Ciii 00yJarOIIMXCs HE CIIPaBUIICA C 33/1aHUEM (BBITIOJTHEHO MEHee
50% 3amaHus), HEPACKPBHITO OCHOBHOE COJIEp)KaHHE BOIPOCOB, MUMEIOTCA IpyOble OIIMOKH B
BBIMIOJTHEHHUH 3a/1aHus, a TaK)Ke paboTa BHITIOJHEHA HECAMOCTOSTENBHO.

Tema 2.8. I1lo6ounas noarpynna VI u VII rpynmn.
JlabopaTopnasi paGora Ne 12

HasBanue: d-sneMeHTHI

He.]'ll): 3KCHepI/IMeHTaJ'H)HO I/ISY'-II/ITI) XUMHUNYCCKHUC CBOI\/'ICTBa d-BJ'IeMeHTOB
KoJuunuyecTBo yacoB: 4 yaca
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Koast popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.5
Koabl imuHocTHBIX pe3yabsTtaTon: JIP 2, JIP 6, JIP 7, JIP &, JIP 17, JIP 21, JIP 23, JIP 33, JIP 34,
JIP 36

Xona 3aHATHSA:
1) KpaTtkoe uzioxeHue yueOHOro MaTepuara.
2) CamocTosiTenbHast paboTa CTYACHTOB:

1. IIpoBecTu 3KCIIEPUMEHTHI

OmnziT 1. B3auMoelicTBue METATUIMUECKON MEU C KUCIOTaMU

HcnbiTaTh OTHOLIEHME MEOUW K a30THOM, COJIIHOM M CEpPHOM KHCIOTaM pa3iM4yHBIX
KOHIEHTpAUH, Ha X0JI0/ie U NpHu HarpeBaHuH. COCTaBUTh YPaBHEHUSI PEaAKIIHIA.

OmbiT 2. BoccTaHOBUTEIBHBIE CBOMCTBA METAJIIIOB

N3yuuth nelicTBUe HA MIMHK BOBI, Pa30aBIICHHBIX PAaCTBOPOB COJISTHON, CEPHOW M a30THOM
KHCJIOT.

OmnpbiT 3. ['uaponus conei

a) UcnpiTaTh AeiicTBUE Ha TaKMyC pacTBOpa COJIM LIMHKA HAa XOJIOZE U IIPU HarpEeBaHUU.

6) K pactBopy conu IIMHKA MPUIIUTH [0 KAIUIIM PacTBOP COABI A0 00pa3oBaHHs OCHOBHOU
comu. [TpobupKky ¢ ocazkoM ciierka HarpeTb U HaOJIro1aTh BbIACTICHHE Ta3a. JlaTh 0ObsCHEHHE.

OmnbIT 4. XpoMaTel U1 OMXpOMAThI

a) Hanmute B 1Be mpoOupKU pacTBOpBI XpoMaTa U OUXpoMaTa Kajaus U IpuOaBUTh B KaXKAYIO
no 2-3 kamnu pacTBopa HuUTpara cepeOpa. HaGmiomate oOpasoBanume ocagkoB. Hamucath
YPaBHEHUS PEAKIIUM.

6) Cnenarp TO ke camoe ¢ xjopuaoMm Oapus. OObSICHUTH, OYEeMYy OOpa3yercs O0CaaoK
xpomata Oapwusi 1 He oOpa3yercsi Omxpomar dapusi.

OmnpiT 5. OKHCTUTENbHBIE CBOMCTBA MIEpMaHTaHaTa Kajlus

B nBe mpobupku Hamuthk 1o 1-2 mu pactBopa KMnOs u HEeMHOTO pa30aBiIeHHOW CEpHOI
KUCTOTH. B mepByo mpoOupky n00aBUTH pacTBOp cyinb(puUTa HATpUs, BO BTOPYIO — PacTBOP
cynbdara xenesa (II). Uro mpoucxoaut?

OmnsbIT 6. BinsiHMEe KUCITIOTHOCTH CPENibl HA CKOPOCTh OKHMCIIEHUS

Hanuts B 1Be mpoOMpKH paBHbIE 00BbEMBI pacTBOpa Opomuaa Kanus. B nmepByto mpoOupky
npuOaBUTh CTOJIBKO e pa30aBIEHHOW CEpPHOM KHCIOTHI, BO BTOPYIO — YKCyCHOH. J[00aBUTH B
Kaxyro mpooupky nmo 10—15 kanens pactBopa KMnO4. Uto nabmogaercs? Hamucats ypaBHEHUs
peakumii. Caenarb BbIBOJBI.

Omnpit 7. CBolicTBa coneil xenesa (1I)

a) K pactBopy comu xenesa (II) mpumuTh pacTBOp »Kele30CMHEpPOAMCTOro Kaimus. Urto
HabOmoaeTcs? Hanncate ypaBHEHUE peakLUu.

6) Onpenenuts pH pactBopa comu sxene3a (II) ¢ momorip0 YyHMBEpCAIbHOTO WHAMKATOPA.
Hanucatp ypaBHeHHE peakiiuy T'HIpOIH3a.

Omnplt 8. 'maponus coneil xenesa

a) Ompenenuts pH pactBOopa xmopuaa xeneza (III) ¢ momormpio yHUBEpCAIBHOTO
uHaukaropa. HanucaTte ypaBHeHME peakIuu THIpOJIn3a.

0) K pactBopy xmopuna xenesa (III) mpunuts pactBop combl. KakoB cocTaB MoTydeHHOTO
ocanka? Hamucats ypaBHenue peakiuu. Comu kakoro xenesa (II) wim (I11) cunbaee moasepraroTcs
ruapoan3y? OT 4ero 3To 3aBUCHUT?

Omnpit 9. KauecTBeHHbIe peakiuu Ha xene3o (I1I)

PactBop xmopupa sxenesa (III) ucnbiTaTh B OTAENBHBIX IpoOax pacTBOpaMu: pOJaHHIA
ammonusi u xentou kpoBsiHOHM conmu Ky4[Fe(CN)g]. Urto mpoucxomut? HamwmcaTh ypaBHEHHUS
peaKkui.

Ompit 10. 'mapokcug kobanbTta (11)
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K pactBopy conu kob6ansra (II) mpunuth pactBop eakoro Harpa. Uro nmomyyaercs? Ipunurte
M30BITOK IEN04YM U HarpeTb. Kak m3meHnsierca uBer ocagka? YTo NMPOUCXOAUT € TMIPOKCHUAOM
Ko0abpTa IpU CTOSHUM Ha Bo3ayxe? Hammcars ypaBHEHUE peaKIii.

2. OdopMHTB OTUET IO IPOBEICHHBIM OIIBITAM.

Kpurepum ouenku:

«3auTeHo» CTAaBUTCS B CiIydae, €cid BbIOMHEHO Oonee 50% 3amaHuii, B OCBEIIECHUH
BOIIPOCOB HE COAEP)KUTCA TPYObIX OHMIMOOK, paboTa BBINOJIHEHA CaMOCTOSTENBHO, BBIIOJTHEHBI
TpeOoBaHUS K 0POPMIICHHIO PabOTHI U CPOKaM €€ CIIauH.

«He 3auTeHO» CTaBUTCS, €CIIM 00OYUYAIOIIUXCS HE CPABUIICS C 3aJaHHEM (BBITIOJIHEHO MEHEe
50% 3amaHus), HEPACKPBHITO OCHOBHOE COJEP)KAHHE BOIPOCOB, MMEIOTCS TpyOble OMHMOKH B
BBITIOJTHEHUH 331aHUs, a TaKKe paboTa BBHIIIOIHEHA HECAMOCTOSTEIBHO.
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