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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuubl: CdopMupoBaTb KOMNeTeHUMM obyyarollerocs B 06ract NpuMeHeHUss COPOLMOHHBIX
NPOLIECCOB B XMMUYECKON TEXHOMOMUMN.
1.2 3apgaum gUCLUMUNIIUHBI:

. PacKpbITb MPUHLMIMBI COPOLIMOHHBIX MNPOLECCOB;

. 06y4nTb CTYOEHTOB OCHOBaM MpPWMEHEHUSI COPOLMOHHBLIX MPOLECCOB B XMMWUYECKON TEXHOMOMMU W
3KOorMM NPou3BOACTBA;

. HayuYuTb CTYAeHTOB OBOCHOBaHHOMY MOAXOAY K OLeHKke, BblGopy M MpakTUYEeCKOMY WCMOSb30BaHMIO

COpGEHTOB B XMMUYECKON TEXHOIOTUMN.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

O6wwas 1 HeopraHnyeckas XMmus

OpraHnyeckas xnmus

dunsmyeckan xmmmsa

AHanutmnyeckast XMMusi 1 PU3MKO-XMMUYECKNEe METOAbl aHanm3a
dusuka

MpousBoacTBeHHas npakTuka, HayvyHo-uccrnegoBaTenbckas pabdoTa
OCHOBbI XMUM MPUPOAHBIX COEOUHEHUI

XvMUs opeBECUHbl 1 LENNono3bl

MatepuanoBegeHe B TEXHOMOMMM OpraHMYeCckuX BELLEeCTB

2 KOMNETEHLUWN OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-2: CnocobeH noaroraBnMBaTh AaHHbIEe U COCTaBNATL 0030pPbl, OTYETbI, 3aABKU Ha N30OPETEeHNA U Hay4Hble
ny6nuvKaLlum no BbINOTHEHHOMY 3aZlaHUI0 C YYEeTOM 3alUThl 06 bEKTOB UHTENSIeKTYyallbHOM COGCTBEHHOCTU U
KOMMep4eCKoM TalHbl NpeanpuaTus

3HaTb: TEOPVIO XMMUYECKOW CBA3M B PasfUYHbIX Kraccax XMMWUYECKUX COeOMHEHWUN; (OUSUKO-XMMUYECKYIO CYLLHOCTb
MPOLIECCOB XMMUYECKON TEXHOMOMMN C NPUMEHEHNEM COPOEHTOB

YMeTb: MCNONb3oBaTb OCHOBHbIE XUMUYECKUE U cbm3mqecme 3aKOHbl AnA MNOHMMaHUA MeXaHu3ma COp6LI,VIOHHbIX
npoLeccoB; OCYLLEeCTBIATb 00OCHOBaHHbIN Noaxon K OLEHKe, Bbl60py N NpakTtn4eckomy MCnosib3oBaHUO COp6€HTOB B
XUMUNYECKOWN TEXHONOMN

BnapeTb: 3KcnepvMeHTanbHbIMM MeToAaMu onpefeneHnst pU3nKo - XMMUYECKUX CBOWCTB COPOEHTOB M HaBblkaMu
00paboTkM pe3ynbTaToB 3TUX U3MEPEHUN.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Mp. Na6. | (Yackbl)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. CopbeHnTbl. Knaccudpumkaums. Ceonctea

Tema 1. CopbuUMOHHbIE MPOLECCHI U TEXHOMOMMU Ha UX
OCHOBeE.

OCHOBHble MOHATMA U TePMUHbL.  MexaHnam
COPBLMOHHBIX  npoLeccoB.  ®duandeckass copbums  u
xemocopbums. YaenbHas  MOBEpPXHOCTb  COPBEHTOB, 14 4
MeTobl ee onpeaeneHus.

Tema 2. CopbeHTbl: ux knaccudumkaumsa, CocTas,
CBOWCTBa M NpuMeHeHue. MMoHnTbI: nx

Knaccudukaums, CTpoeHue " KMCNOTHO-
OCHOBHble CBOWCTBa. Teopusi MOHHOro obmeHa. Bbibop 2 20
ONTUMarbHbIX YCIOBUA UCMOMNb30BaHUSA NOHUTA.

Tema 3. DU3MKO-XMMUYecKme XapaKTepuUCTUKn
copbeHToB. BnaxHOCTb, Kaxywuncd obbem, HacCbIMHON
Bec copbeHTa. WNcTuHHaA nnoTHOCTL M KoadhduumeHT
HabyxaHusa noHuta. Metoabl x onpegeneHus

Na6opatopHast pa6ota 1. CuHTE3 cuUnMKaTHOro copbeHTa 10 6
TEeMMMaTHbIM Cnocobom.

Tema 4. TexHonornyeckne nokasatenn CcopOeHTOoB. 7 OKn
Cratnyeckasl, QOuHammyeckass W nofiHas OOMEHHble v
€MKOCTM MoHMTOB. MeToapl Mx onpeaeneHus.

JlabopaTtopHaa pabota 2. OnpegeneHve KACNOTHO-

OCHOBHbIX CBOWCTB NMOBEPXHOCTU copbeHTOB 6 8
doTomMeTpryeCcKnM MeToaoM c npuMeHeHem
WHAMKaTOpOB

Tema 5. KuHeTnuyeckue cBoricTBa copbeHToB. KoHcTaHTa
CKOpPOCTM peakumm MOHHOro obMeHa

JlabopaTopHaa pabota 3. Apcopbumsi OpraHM4eckoro
KpacuTens Ha KaTUoHUTe. 10 6

Tema 6. CopbumnoHHoe paBHoBecue. M3oTepmbl copbumm
N UX XapaKTEPUCTUKX. YpaBHEHME WN30TEPMbl MOHO MU
NONMMONEKYIAPHON apcopbunn. Onpegenexue
MakCUMarnbHOW  COPOLMOHHOM  eMKOCTM  copbeHTa.
3aBMCMMOCTbL OOMEHHOW €MKOCTM OT BenuuuMHbl  pH.
KncnoTtHo-ocHOBHOE pacnpegenexHve LEeHTPOB
afgcopbumnn 1 meTofbl ero onpeaeneHus. 8 8
NabopaTopHasa pabota 4. M3yyeHne BAUAHWUA MarHUTHOIO
nonsi Ha pacnpegeneHne KUCIOTHO-OCHOBHbLIX LIEHTPOB
agcopbumm Ha NOBEPXHOCTM cunmkarens.




Pasgen 2. TlpumeHeHne COpPOUMOHHBLIX TEXHOSNOMMn B
NPOMBbILLNIEHHOCTU N CUHTE3Ee

Tema 7. TexHonorusa nonyyeHus XUMNYECKNX
COeNHEHUIN Ha OCHOBE COPOLIMOHHbIX
NpOLIECCOB. TexHonorusa MOHOOOMEHHOTO

CMHTe3a 3agaHHoro npoaykra. Bbibop copbeHTa ans
OYUCTKN  OpraHUYecKnx
TexHonorMm pasgeneHnss ONTUYECKUX M3OMEpPOB M KX
npuMeHeHve B apMakonormn. ISHAHTUOMEPHO YUCTble 8 13,75

nekapcraa.

PacueTHo-rpachudeckas pabota 1. Pacdetr wusotepmsbl
agcopbummM  MapoB  OpraHMYecKkoro  BellecTBa  Ha

MUHEpPanbHOM OoKcuae.

npenapatoB OT MpUMeECeN.

PrP

Tema 8. CopOuUMOHHbIE TEXHOMOIMM B 3SKOMOTUU U
mMeguumHe. CopOUMOHHBbIE MEeTOAbl O4YMCTKM BOAbl W
raso. JlekapcTBeHHble npenapaTbl ANA AeTOKCUKaumm
opraHuama OHTepoCOpOeHTbl, Teopus WM MpakTuKa UX

Mcnosmnb30BaHUA.

PacueTHo-rpachmueckass pabota 2. PacyeT wu30TEpMbI 10 10
ancopbuM  OPraHMYeckoro WM HEeOPraHWYecKoro
KpacuTens 13 BOAHOro pacTeopa Ha copbeHTe (MoHuTE)

UToro B cemecTpe (Ha kypce ans 3A0) 34 34 75,75
KoHcynbTauum n npoMmexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 68,25 75,75

4 KYPCOBOE NPOEKTUPOBAHME

KypcoBoe npoekTupoBaHue y4eGHbIM MraHoM He NpeaycMOTpeHo

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUA PE3YJILTATOB
5.1 MokasaTenu oueHUBaHUSA OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yqu|/|;|

MK-2

[emMoHCTpupyeT 3HaHWe Teopun XUMMYECKOW CBSA3M B pasfMyHbIX Kraccax
XUMUYECKMX COEOUHEHUA U NOHWMaHWe (PU3MKO- XMMUYECKOM CYLLUHOCTW MpOLECCOB
XUMUYECKON TEXHOMOMMU C NPUMEHEHMEM COPOEHTOB HaMorHUTENEW, MUIMEHTOB W
Opyrmx TBepabIX BELLECTB.

lMposiBNAeT ymeHve uCnonb3oBaTb OCHOBHbIE XMMUYEcKMe U usnyeckme 3aKkoHbl
AN NOHMMaHUs MexaHn3ama CopOLMOHHbIX NPOLIECCOB.

[emoHCTpupyeT BnageHne TeopeTU4eCcKUMM MeTodamMm ONUCaHUS CBOWCTB MPOCTbIX
N CIOXHbIX BELLECTB HAa OCHOBE 3MIEKTPOHHOIO CTPOEHUSI MX aTOMOB M MOMOXEHWS B
Mepuogmyeckon cucteme XUMUYECKUX  anemeHToB. [lokasbiBaeT  BnageHue
HaBblkaMyn 06paboTKM pe3ynbTaToB oOnpeaeneHns U3MKo- XUMUYECKMX CBOWMCTB
TBEpAbIX BELLEeCTB

Manaraet OCHOBHble 3Tanbl KA4€CTBEHHOIO WM KONMYECTBEHHOro aHanmM3a copOeHTOoB,
TEOPETUYECKME OCHOBbI CUHTE3a TBEPAbIX BELLECTB C 3adaHHbIMKM CBOMCTBaAMU W
NpuvHUMNbl  pa3paboTkM METOOOB aHanmM3a MOBEPXHOCTHbIX CBOWCTB  TBEPAbIX
BELLUECTB.

lMokasbiBaeT yMeHMe OCyLIecTBNSATb OOOCHOBaHHbIA MOAXOA K OLEeHKe, Bblbopy u
NPaKkTU4ECKOMY WCMNONb30BaHWUIO TBEPAbIX BELIECTB B XMMWUYECKOW TEXHOMOIMU U
oueHmBaTb ahpekTMBHOCTL copbLnn Ha TBEPAbIX BeLLecTBax

5.2 Cucrtema n KputTepumn oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue MucbmeHHasn pabota

3ayTteHo

OOyuvaromiicss nokasbiBaeT [OCTaTOYHbIM | OGyvaloWwmncs OeMOHCTPUpYeT  npaBuIlbHOE
YPOBEHb 3HAHUS TEOPETUYECKUX OCHOB | MOHWMaHWe  YCroBWS  3afjayun,  BrageHue




COPOUMOHHBIX MPOLIECCOB W TEXHOMNOIUIA
Ha MX OCHOBE; CBOGOAHO OPUEHTUPYETCS B

HaBblkaMW ero aHanusa, BblGopa HyXHbIX
3aKOHOB M DOPMYN AN1A ee pelleHus, 3HaHue

OCHOBHbIX MOHATUAX WU onpeaeneHndax; He

YCTpaHUTb UX [axe no4d pPyKoBOACTBOM
npenogaBartend.

OCHOBHbIX NOHATUAX " TepMMHaxX | pasMepHOCTEN XUMUYECKUX BeNUYMH. YMeeT
OUCUMMIIUHBI, CBOEBPEMEHHO  BLIMOMHUI | MPUMEHSITE  MaTemMaTU4eckuii  annapat  ans
BCE nabopatopHble, pacuyeTHO- | peanusauum nnaHa peLleHust 3apaumn.
rpacpmyeckue paboTbl M npakTuyeckue | Monyynn npaBunbHbLIA OTBET M MOXET €ero
3apaHus. WMHTEpNpeTNpoBaTh.

O6yuvatowwmiica He nveet
[0CTaTOYHOro YPOBHS 3HaHUA
OVCUWNIUHBL;, MNIIOXO OpUEHTUpyeTcs B

OOyuvarloLwmincss He MOXeT npoaHanuManpoBaTb

BbIMOMHUN  (MNW  YacTUYHO  BbLINOMHWUM) | yCnoBKWe 3agayn, HaMeTUTb MfaH ee peLleHus
He 3auyTteHo nabopaTopHble,  pacyeTHo-rpaduyeckmne | Noxo opueHTupyeTcs B XUMUYECKMX

paboTbl U  MpakTM4eckne  3adaHus; | BenMuMHax, He BnageeT MaTeMaTudeckum

JOMnyckaeT nMpu OTBETe Ha 3a4yeTe | annapaTom.

CYLLECTBEHHble OWnbKM © He MOXeT

5.3 TunoBble KOHTPOrNbHbIE 3a4aHUsA U/UNN UHble MaTepuanbl, UCMOMb3yeMble Afsl OLLEHKN pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopMynNUpoBKN BONPOCOB
Cemectp 7

1 CopbumnoHHoe B3ammopgencTaue. MoHaTus: copbuus n agcopbums, copbaTbl U COPOEHTHI.

2 Mpu4mHbBI, MEXaAHM3M U TepMOAMHaMUKa COPOLIMOHHBIX NpoLeccoB. OHeprusa Mb6ca.

3 Mpupoaa copOLMOHHbIX cun. dusnyeckasa copbumst n xemocopbums. SHeprus copbLNOHHOro
B3anmogencTams. ObpaTMOCTb COPOLMOHHBIX MPOLIECCOB.

4 [MoBepXxHOCTHasA akTMBHOCTb. [MOBEPXHOCTHO aKTUBHbIE Y MOBEPXHOCTHO MHAKTUBHbIE BELLECTBA.

5 MoHoobGMeHHas copbuus.

6 YaenbHasa noBepxHOCTb Matepumana, kak KpuTEPUIN OLLEHKM NOBEPXHOCTHOW aKTUBHOCTY COpBeHTa.

7 MeTogbl onpefeneHns yaenbHOW NOBEPXHOCTU TBEPAbIX MaTepuaros.

8 OnpepgeneHnsa akTMBHOCTU YIS MO NOQHOMY YMCITY U MO agcopbumm Kpacutenen.

9 CopbeHTbI, nx coctaB u CTpykTypa. MaTtpuua, dyHKLMOHaNbHbIe rpynnbl COPOEHTOB.

10 MopwucTtas cTpykTypa copbeHToB. Knaccudukaumsa cop6eHToB No pa3mepy 1 04HOPOAHOCTU MOp.

11 Knaccundumkaumns copObeHTOB No NPpMpPOoAE U NPOUCXOXKAEHUIO MCXOLHOTO Chipbs. [pumepsi.

12 MoHUTBI, UX CTPOEHME, COCTaB U CBONCTBA.

13 13 MexaHn3m MoHOOOMEHHOro B3aMMOAENCTBUS.

14 MpupoaHbIe U CUHTETUYECKME UOHUTLI. [MonMMeprn3aLmMoHHbIE Y MONTMKOHAEHCALNOHHBIE MOHOOOMEHHbIE
CMOfbl.

15 Knaccudukaumsa noHUToB nNo 3Haky 3apsga 0bMeHnBaLMXCA MOHOB U CTEMNEeHU Anccoumanmum
PYHKLMOHAmNbHbIX Fpynm.

16 CTpyKkTypHas knaccudukauus MOHNTOB.

17 DUINKO-XMMUYECKUE XapaKTEPUCTUKM COPOEHTOB, METOALI X ONPeaeneHuns.

18 HabyxaemocTb opraHM4ecknx MoHUTOB. PaKkTopbl, BAMSIOLME HA 3TOT NoKasaTensb.

19 Kputepum n metoapl oLeHKN HabyxaHNst MIOHUTOB.

20 TexHonormdyeckMe nokasatenu copbeHToB U METOAbI UX ONpeaeneHns

21 CraTtnyeckas 1 anHammnyeckasi oOMeHHas eMKOCTb MOHUTOB. MeToabl UX OLEHKU.

22 MonHasa guHamuyeckas obMeHHas eMKOCTb M cnocob ee onpeaeneHus.

23 BnusHne pH Ha 0OMeHHY0 EMKOCTb KaTMOHWUTOB, aHUOHUTOB Y aMEOTEPHBLIX MOHUTOB Pa3NMYHON CUIbI

24 KuHeTnyeckne cBoricTBa COPOEHTOB M KPUTEPUM UX OLLEHKN.

25 KnuHeTnyeckne kpuble copbLmmn, X NOCTPOEHME W aHanns.

26 MexaHn3M, OCHOBHbIE CTaiuM W KUHETUKA MOHHOTO OOMeHa.

27 OnpepgeneHne NUMUTUPYHOLLEN CTaAun MOHHOTO OOMeHa MeTo40M MpepbiBaHNUsi copbLmm.

28 XapakTtepucTuka BHyTpUaMdy3noHHbIX npoueccoB copbummn.KoadduuymneHT anddysmm.

29 MaTemaTtuyeckoe MogennpoBaHne KMHETUKU copoLmu.

30 CopbunoHHoe paBHoBecue. PaBHOBeCHE MOHHOIO 0OMeHa.

31 M3oTepmbl copbumn,nx noctpoeHne,oopmbl 1 aHanna




32 Knaccudukaumsa nsorepm copbumm. Beibop moaenu nsotepmsl copoumm.

33 YpaBHeHue n3otepmbl JleHrMmopa anst MOHOMorneKynsapHow agcopbunn. KoHcTaHTa aacopOLMOHHOro
paBHOBeCUSI

34 Dr3NYECKMIA CMbICIT KOHCTaHT B YpaBHEHUU JleHrMmiopa

35 OnpepgeneHne npeaenbHOM eMKOCTM MOHOCHOsI copOeHTa.

36 N3oTepma agcopbunn dperignnxa Ha HEOOHOPOOHOM NOBEPXHOCTM COpOEHTa.

37 YpaBHeHne unsotepmbl Ppengnuxa n BblYUCNEHNE €€ KOHCTaHT.

38 "paHuLbl NIPUMMEHMMOCTHU 3TOro ypaBHeHUa dpenanmxa.

39 CTtyneHyaTtble U30TEPMbI NONMMONEKYNSAPHON agcopbunn. YpaBHeHne PpymMmkunHa

40 Kputepum oueHkun npupoabl COPOLIMOHHOIO B3aUMOAENCTBMS Ha OCHOBE KUHETUYECKNX KPUBbLIX U U30TEPM
copbunn

41 MeToabl NOBEPXHOCTHOIO MOANMULIMPOBAHUSA COPOLNOHHBIX MaTepuanos.

42 XemMocopbUNoHHas MoanduKkaLms NOBEPXHOCTU COPOEHTOB.

43 MonyyeHne MHOrogyHKUNOHArbHbIX COPOEHTOB METOAOM MOCITONHOM hMKcauumn pyHKUMOHANbHBLIX rpynn

44 lMoBepxHoCTHasA moamdukaLns cCopbeHTOB METOLOM SMEKTPOMArHUTHON 06paboTKu.

45 MprMeHeHne copBEHTOB B XMMNYECKON TEXHOMNOMMM OPraHUYEeCKUX U HeOopraHMYeCcKMX BELLEeCTB,

46 MpumeHeHne copbeHTOB B MPON3BOACTBE, MUHEParbHbIX yO0OpeHuia. .

47 HasHaueHue 1 ucnonb3oBaHue COpOEHTOB B rMOPOMETANTYPrMyeckon NPOMbILLNIEHHOCTY.

48 TunoBble MeTOAbI MOHOOOMEHHOIO MOMYYEHUS NEKTPONMUTOB PA3IUYHbIX KITACCOB U CBOMCTB.

49 CopOLuMOoHHbIE TEXHONOMMM ANS MOATOTOBKM BOAbI B TEMNO3HEPreTUKe N B XMMUYECKON NPOMbILLIIEHHOCTH:

50 Cop6bLUMOHHbIE METOABI OYUCTKM CTOYHBIX BOA OT MOHOB XECTKOCTU U Tsbkenblix MeTannoB. Kakne copbeHTbl Ha

OCHOBe ApeBeCUHbl MOIyT ObITb MCMONb30BaHbI B 3TUX LEeNsx?




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

1 PaccunTtante ygenbHyl0 MOBEPXHOCTb ABYOKMCM TWTaHa no agcopbuum asota npu 750 K no
NnHeHoMy ypaBHeHuto BOT, HaanTe A~ 1 C, Ha OCHOBaHUM CnegyoWmX AaHHbIX:
P-10-2 ,Ma 60,94 116,41 169,34 218,65 272,25;

A, Monb/kr 0,367 0,117 0,467 0,512 0,567 ,
ecnn [aBreHne HacblWeHHOro napa asoTa npu ykasaHHou Temnepatype Ps = 78,3-10 3 [la, nnowage,
3aHMMaeMOn ogHoM morekynon asoTta So = 0,16 Hm 2 .

2 YpenbHas NoBEepXHOCTb HEMOPUCTOM caxu paBHa 73,7 M 2 /kr. Paccuntante nnowagb, 3aHMMaeMyto
MoneKkynon 6eH3ona B NNIOTHOM MOHOCIIOe, Ncxoasa U3 AaHHbIX 06 agcopbuumn 6eH3ona Ha 3Tom agcopbeHTe npu 293:
P,Ma 1,03 1,29 1,74 2,50 6,67

A102 , monb/kr 1,57 1,94 255 3,51 7,58. lNpeanonaraetcsi, 4To M30Tepma aacopbuumn onucebiBaeTcs
ypaBHeHueMm JleHrmiopa.

3 K 3,0 r katnonmta B H+ - chopme gobaeneHo 100 mn 0,1525 m pactBopa rmgpokcmaa Hatpus. Nocne
YCTaAHOBIIEHUA paBHOBECUS KOHLUEHTpauus TMAPOKCUMAHbLIX WOHOB yMeHbwwunacb po 0,0255 M. Onpegenute
CTaTU4ECKy0 OOMEHHY0 EMKOCTb KaTMOHOOOMEHHMKA.

4 PaccuntanTe HacbINHY MIOTHOCTb CUMMKarens, ecnu macchl nyctoro umMnuHgpa o6bemom 100 cm3 u
UunNuHApa, 3anosiHeHHoro abcomnTHO cyxmm copbeHTom paBHbl 93,29 r n 150,551

5 Uepe3 KOMOHKY, 3anofHEHHYK KatuoHutom maccom 10 r, nponyctunu 250,0 mn 0,08 M CuSO4.
Bbixogsime 13 KonoHku nopumm pacteopa no 50,0 mn tutpoanm 0,1 H. pacTBopom Tuocynbgarta HaTpus (fake = 1) u
nonyyunucnenyoLwme pesynbrarbl:

Mopumsa pacteopa 1 2 3 4 5

Pacxog Tnocynbgara Ha TutpoBaHue, min. 0 12,00 25,00 39,20 39,20

Bbluncnute guHaMuMyeckyrd eMKOCTb KaTMOHWTA Nno Meau (MMOnb/T), NMpvHUMas BO BHMMaHUE MOMSPHYHO
9KBMBaNeHTHY0 Maccy meTanna.

6 K 2 n crouHon Bogbl aobasunum 10 r katmonnta KY-2-8 u yctaHoBunm pH 6. U3BECTHO, YTO B 3TUX
ycrnoBusix MoHbl Cu2+ mn Ni2+ copbupytotca ¢ koadpduumeHtammn pacnpegeneHns 1000 n 300 r/mMn COOTBETCTBEHHO.
Mocne pecopbumn B KOHUEHTpaTe XUMMYECKMM aHanu3om obHapyxeHo 35,0 mr Cu2+m 7,3 mr Ni2+. Kakosa
KOHLEHTpaLus 3TUX MOHOB B CTOYHOW BOAE?

7 Kakaas macca Co(2+) ocTtaHeTca B pacTBope, e€cinM 4epe3 Xpomatorpadmyeckyto KOSOHKY,
3anonHeHHy 5 r katmoHuta B H+ — copme, nponyctmnmn 200,0 mn 0,1 H pactBopa CoCl2. lNonHas guHamuveckas
€MKOCTb KaTuoHuTa paBHa 1,60 Maks/T.

8 Hasecky 5100 r 3onotocoaepxallen pyabl pacTBopunm NonHocTbio B 10 N umaHug — copepkallero
pacteopa. 3atem 1000 mn 3TOrOo pacTBopa NPOMNyCTUNN 4Yepe3 KOMOHKY, codepxawyto 10 r akTMBUMPOBAHHOIMO YrNs,
KOTOpBIN KOMMYECTBEHHO copbupyeT 3onoTto. Yronb coxrnu. Ero Bec nocne coxuraHus coctaBun 0,5378 r. 3ony
noaBeprnu aHanuady MeToAOM MpoOMpHOM nnaBkuM K onpedenunu, 4to oHa cogepxut 0,0015 r 3onota. Hanmgute
copepaHue 3o50TaB pyde, Yrrie u 305e, a Takke CTerneHb ero KOHUEHTPMpOBaHMs (MO OTHOLUEHMIO K pyde Ha BCeX
3Tanax aHanusa). OteeT: WAU (B pyae)= 2,94+10-4 %; WAu (B yrne) = 0,015 %;WAu (B 3one) =0,278 %; cteneHb
KOHUeHTpupoBaHus = 1:51:946

5.4 MeTtoaunyeckue matepuansbl, onpegensilolme npouenypbl oLeHUBaHUSA pe3ynbTaToB 00y4YeHuNsA
5.4.1 YcnoBusa ponycka obyyatoLerocsi K NpoOMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMm4eckomn
3a40MKEHHOCTHU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEeBAaEMOCTM U MPOMEXYTOUYHON aTtTecTauum obyyatoLmMxcsi»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUcUmninmHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.4.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum no AUCUmninHe

CTyOeHTbl, BbIMOSHMUBLUME BCe TpeboBaHWA TEKYLLEro KOHTPOMs, Ha 3ayeTe OTBEYalT Ha [Ba TEOPeTUYEeCcKMX
BOMpoca W peluatoT oaHy MpakTudeckyto 3agady. Bpems Ha noarotoBky cocTaensieT 30 MuHyT. [Npenogaeatenb BrpaBe
3afaTb HECKONBbKO AOMOSTHUTENbHbIX BOMPOCOB.

6. YYHEBHO-METOONYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHME OUCLIUMNITUHDbI
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ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
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yHMBeEpcuTEeTa
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MNpakTnkym BbICLU. LK. TEXHOMOMK 1
3HepreTukn.—CaHKT-
MeTtepbypr: BLUT3
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BbicLu. LK. TEXHOMOMN 1
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MeTtepbypr BLUT3
cneryntn
A.P. NBaHoB OcHOoBbl  XUMUM  TBEpPAbIX http://nizrp.narod.ru/
BELLECTB. Teopetnyeckme | M-BO Hayku U BbICLLETO metod/kafobshineor
OCHOBbI " mMeToauku [ obpasosaHus PO, C.- gh/1622923020.pdf
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MeToAnveckne yKasaHus | TexHosiormm u amsanHa, 2021
ans CTYLEHTOB OYHOW | BbicLU. LK. TEXHOMOMMMN 1
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HanpaBneHuo MOArOTOBKM MeTtepbypr : BLUT3
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6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLMOHHO-CMIPABO4YHbLIX CUCTEM




1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHasa 6ubnunoteka BLUTSO CMB MNYMNTL [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. OnekTpoHHO-6nbnunoteyHas cuctema «Anbyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

4. EgvHoe OKHO JocTtyna k obpasoBaTtenbHbiM pecypcam / PepepanbHbiin noptan / ®enepanbHbiii LeHTp S0P /
Eouvnas konnekuunsa LLOP [OnektpoHHbin pecypc]. URL: http://window.edu.ru;

5. Jlanb [OnekTpoHHbIV pecypc]. URL: http://e.lanbook.com/books/;

6. OBC "YHuBepcuTeTckast bubnuoteka OHnanH" [AnekTpoHHbI pecypc]. URL: http:/biblioclub.ru/.

7. CopbunOoHHaAs TEXHOMOrMs OYUCTKM MPOU3BOACTBEHHbLIX W MOBEPXHOCTHO-NMBHEBbLIX CTOKOB[OMNEKTPOHHbI
pecypc]. URL: http://-7sbabno2abl4a9aggb.xn--p1ai/oborudovanie/sorbcionnaa-tehnologia-ochistki-proizvodstvennyh-i-
poverhnostno-livnevyh-stokov.html

8. COPBLMOHHBIE TEXHONOMMM B COBPEMEHHOW MEOWUMHE [3nektpoHHbii pecypc]. URL:
http://www.plastytop.ru/articles/sorbtsionnye_tekhnologii_v_sovremennoy_meditsine.htm

6.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMOoro NporpamMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MmaTepranbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUEeCTBNEeHUA 06pa3oBaTeNbLHOro
npouecca no gucumunivHe

Ayauntopus OcHalleHne
BbITskHblE WKadbl, BECbl aHanMTUYeckne, KOMMIEKT nocyabl ANs KONMYECTBEHHOIO aHanvaa
M BOOOMOATOTOBKMU, BaKyyMHbIA  CYWWMbHBIA  WKadg,  3MeKTpuyeckMe  NnuTkn
B-306 cnektpodoToMeTpbl U doTokonopumeTpbl POK 56-M, KOK-2, KOK-3, FOnunko 1201, CD-2000,

pH — meTtpbl mapku WIMJ1 — 301, xpomatorpad LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTomep KH-1, npubop ansa kanunnapHoro anektpodgopesa «Kanenb 3»

MynbTmeauniiHoe obopyaoBaHue, cneuuanuaupoBaHHast Mebenb, focka
YyebHana ayguTtopus




