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1. lleanb ocBOeHNSI TUCHUILIHHBI
[lenp MUCHMIUIMHBL: O3HAKOMHUTH CTYAECHTOB C TEOPHEU U NPAKTUKON HAYKU O KOJUIOMIAHOM
COCTOSIHUU BEILECTBA, €0 CHEU(PUUECKUX CBOWCTBAX.
3amaun TUCHMIUIMHEL JaTh MpeACTaBIeHne 00 OCHOBHBIX CBOMCTBAX M CIOCO0aX MOTyYCHHUS
JUCIIEPCHBIX CHCTEM, O cHelu(uKe HNOBEPXHOCTHBIX SIBIEHUM U COPOLMOHHBIX IPOLECCOB,
chopMHpOBaTh HABBIKM HAYYHOTO HCCIICAOBAaHUS; JaTh OCHOBHI aHAJIM3a MCTOYHMKOB XMMHYECKOM
OINaCHOCTH U IPECTABICHUS O CIOCO0aX 3aLIUThI YEIOBEKA U IPUPOIbI.

2. Mecro mucuumiannbl B crpykrype OIIOITI BO
bazoBrie JUCHUIIIIMHBI: XUMHUA U (1)I/ISI/IK8. MKOJIbHOI'O KypcCa, KOJUIOWOHAsA XHUMMUS, 061ua;1 u
HCOpTraHU4YCCKasd XUMUs. 3HaHI/151, IMOJIYYCHHBIC ITPU YCBOCHHUU AUCHUINUIMHBI MOT'YT HCIIOJIb30BATHCSA
IIPU HAITMCAaHUU KYPCOBBIX ITPOCKTOB M 3aIMTE BHITYCKHOW KBATHU(MUKAITMOHHONW PabOTHI.

3. Ilnanupyembie pe3yabTAaThl 00y4eHUs M0 JUCHUILJINHE
[Inanupyemble pe3yiapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUSI KOMIIETSHIIUN )

®DopMUpyeEMBIE [Tnanupyemsbie pe3yabpTaTbl 00y4YeHUs 0 AUCIUILUIMHE, B
KOMIIECTCHIIUU (}(0;[, COOTBETCTBUM C UHAUKATOPOM HOCTHMIKCHUSA KOMICTCHIINNU HaumMmeHoBaHue OILIEHOYHOI'O
COZIEpIKaHNUE MupukaTop 10CTHKEHUS PesynbTathl 00yUeHUs 10 CcpencTBa
KOMITCTEHIIVN ) KOMIIETEeHIIUN JIUCHIUTUINHE
[IK-2 Crocob6en [IK-2.2 UnTepnperupyer 3HATh OCHOBHBIE BOIIPOCHI K YCTHOMY OIIPOCY
MPOBOJUTD (HU3HKO- JTaHHBIE PE3yNbTaTOB HampaBJIeHUS KOJUIOUTHON
XMUMHUYECKUN aHaIH3 aHau3a, OJyYCHHBIC B xumun (ITK-2.2)
po0 ChIPbs, X0Jie MpUMEHEHHs (PU3HKO- yYMETh HHTEPIIPETUPOBATh
IIPOMEKYTOUHON U XUMHYECKHX METOJIOB JTaHHBIE Pe3yNbTaTOB
TOTOBOH MPOITYKIIUU aHanmm3a aHalu3a, OJyYeHHbIE B X0/1e
MIPUMEHECHUS (PU3HUKO-
XMUMHYECKHX METOJIOB
ananmsa (I1K-2.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISET 3 3a4eTHBIE eMuHUIbI, 108 yacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.
Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonTakTHas paborta
o0y4aromuxcs ¢ <
MeJarornyeckuM pabOTHUKOM &
'S | ®opma Texymero
é E E g" KOHTPOJIS
= & S| e . § | yenesaemoctn (mo
Ne 3 5 8 ‘8 = 2 HeJeIsIM
o\ Paznen (Tema) TUCIMIUTMHBI = s 5 0 % & § % QE centecrpa), hopna
@) = S| £ E 2 gl & 5 | mpomexyrouHoit
ol 8| & c =S 2| & 5 arrectanuu(mo
= g 5 S 4 % < g ceMecTpam)
28l 5| | F 3
ol s &
=N I
1 KomnnouHeie pacTBOpHI. 4 | 8 4 48 yeTHlii onpoc
CrtpoeHue KOIOUIHBIX
YaCTHUIL
2 CopO1MOHHBIC SBIICHUS. 4 | 8 12 26,15 yerHbiii onpoc
Bcero 3a CEeMECTp 108 16 16 1,6 0,25 74,15 3a4. ¢ OII.
Hroro 108 | 16 16 16| 0,25 | 74,15
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JieKUMi
Cemectp 4
Pasoen 1. Konnouonwvie pacmeopuvl. CmpoeHue Ko1I0UOHbIX Yacmuy
Jlexnus 1.
Huddysus u paykryanns. OcMoTHUECKOE 1aBIeHUE KOJUIOUAHBIX pacTBOPOB (2 yaca).
Jlexkuusa 2.
CenumeHTalIMOHHOE paBHOBecHEe. MeTobl CeIMMEHTAIMOHHOTO aHanu3a (2 yaca).
Jlexknus 3.

CrpoeHne ABOWHOTO 3JEKTPUUECKOI0 CJIOSI Ha IOBEPXHOCTH KOJUIOMIHBIX YaCTHULL.
Huddys3nas Teopus (2 gaca).
Jleknus 4.

MunennsipHasi TeOpus CTPOEHUS KOJIJIOUIHBIX YacTHI] (2 yaca).
Paszoen 2. Copboyuonnvle sgnenus.
Jleknus S.

CamoIpou3BOIbHOE JUCIIEPTUPOBAHNE B THO(UIBHBIX AUCHEPCHBIX CUCTeMax (2 yaca).
Jleknus 6.
YcroitunBocTh ruapodoOHBIX 30€H (2 yaca).
Jleknus 7.
OO1m1ast XxapaKTEepUCTHKA PACTBOPOB BHICOKOMOJIEKYJISIPHBIX COeAMHEHUH. (2 yaca).
Jleknus 8.
HaGyxanue 1 pacTBOpeHHE BEICOKOMOJICKYIISIPHBIX COSTMHEHUH (2 yaca).




4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHH
He mnanupyercs.

4.1.2.3. IlepevyeHnn 1a00paTOPHBIX PadoT

Cemectp 4
Paszoen 1. Konnouonwie pacmeopol. Cmpoenue KoilouoHbIX yacmuy
JlabopaTopnas 1.

Onpenenenue aacopOLKU BelIeCTBAa HAa TPAHUIIE KUIKOCTh-BO3AYX, KHUAKOCTH-TBEPI0€ TEJIO.
N3mepeHne NoBepXHOCTHOIO HATsHKEHUs (4 yaca).
Pazoen 2. Copoyuonnvie sgnenus.
JlabopaTopHnas 2.

N3ydenue agcopOumu yKCyCHOM KUCIOTHI Ha TOBEPXHOCTH YIJISi B 3aBUCUMOCTH OT
KOHIICHTpAIlMU MIPU MOCTOSIHHOM Temneparype (4 Jyaca).
JlaGoparopnas 3.

Onpenenenye akTUBHOCTH yIJIEH MO TEIUIOTE cMayuBaHus (4 yaca).
Jlaboparopnas 4.

N3buparensHOCTh afcopounu. BiusiHue pacTBOpuTeNs Ha ajcopOiutio (4 gaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedyeHHe CAMOCTOSTEIbHOM

padoThI

IlepeuyeHb TeM, BBIHECEHHBIX Ha CAMOCTOSATEIbHOE U3YUYEHUE:
1. OcHOBHBIE CTPYKTYpHO-MEXaHUUECKHUE CBOMCTBA TUCIIEPCHBIX CUCTEM.
2. IlpnunrHbBI BOBHUKHOBEHHUS CTPYKTYP B AUCHEPCHBIX CUCTEMAX.
3. IlpocTeiiiine uaeaabHble PEOTOTHUECKUE MOJIETH (3JIEMEHTBI).
4. Knaccudukanus Pedunnepa.
5. SIBieHUSA TUKCOTPOIIUU U PEOIIEKCHUU.
6. 3aBUCUMOCTB BSI3KOCTH KUAKUX arperaTUBHO YCTONYMBBIX AUCIIEPCHBIX CUCTEM OT KOHLEHTPALUN
JUCTIEPCHOM (as3bl.
7. OTHOCUTENDBHAS, yETbHAS U XapaKTEPUCTHUECKASI BSI3KOCTD.
8. IlpuHuun AeicTBUS KanWUISIPHOTO BUCKO3UMETPA.
9. IlpyHUIMI NEICTBHS POTALlMOHHBIX BUCKO3UMETPOB.
10. Ilepexom  OT  KOAryJsiLMOHHO-TUKCOTPONHBIX  CTPYKTYp K  KOHJEHCAIIMOHHBIM
(KpHCTaNIU3aIMOHHBIM) U HA000POT.
11. D¢ ekt Pebunaepa.
12. Peonoruueckrie CBONCTBA HEHbIOTOHOBCKUX JKUJKOCTEH.
13. 3aBUCUMOCTD BSI3KOCTH PACTBOPOB MOJMMEPOB OT UX KOHLIEHTPALINH.
14. Peonoruueckue cBoicTBa MeK()a3HbIX aCOPOIIMOHHBIX IICHOK.
15. IloBepXHOCTHBIE SIBJICHHSI U TOBEPXHOCTHOE HATSKEHHUE.
16. Onpenenenne KPUTUIESCKOTO HATSHKEHUSI CMaYMBAHUS HETIOJSIPHBIX MTOJTUMEPOB.
17. AncopOIiOHHBIE paBHOBECHSI.
18. Uzyuenue aacopoiuu [TAB u3 pacTBopoB Ha TBEpAOM acopOeHTe.
19. UccnenoBanne BausHUSA CTpoeHUs MosieKyn ITAB Ha nX MOBEpXHOCTHYIO aKTHUBHOCTD.
20. Ompenenenne mapaMmeTpoB aJCOPOIIMOHHOTO CIIOSI.
21. Ompenenenue yenbHON MOBEPXHOCTH aJCOPOSCHTOB METOJIOM I'a30BOil XpoMaTorpaduu.
22. Xpomarorpaduueckoe pa3eieHrne CMECH HOHOB C TOMOIIbI0 HOHOOOMEHHBIX CMOJI.
23. KuHeTndeckue sIBJICHUS U KHUHETUUECKUE METO/IbI UCCIIEI0OBAHUS IUCIIEPCHBIX CHCTEM.
24. VccnenoBaHre MOJIEKYJIIPHO-KHHETHYECKUX CBOMCTB JUCIIEPCHBIX CUCTEM.
25. JIuCHEepCUOHHBIM aHAIM3 HU3KOJUCIEPCHBIX IOPOLIKOB METOJOM CEAMMEHTAlluu B
IPaBUTALMOHHOM TIOJIE.
26. JlucniepCMOHHBIM aHAIM3 BBICOKOJUCIEPCHBIX IOPOLIKOB METOJOM CEAMMEHTallud B
IIEHTPOOEIKHOM TIOJIC.
27. DnekTpodopeTuyecKkoe orpeaesieHIe JMEKTPOKMHETHUYECKOT0 MOTEHIHANIA.

Jis  caMOCTOSTENbHOM pabOThl HCIONB3YIOTCS METOJUYECKHE YKa3aHUs II0 OCBOECHHIO
JUCLUIUIMHBI ¥ U3/1aHUS U3 CIMCKA PUBEJCHHON HM)KE OCHOBHOM U JOTIOJIHUTEIbHON JIUTEPATYPBHI.



4.1.2.5. IlepeyeHb TeM KOHTPOJIbLHBIX padoT, pedeparos, TP, PI'P, PIIP

He mimanupyercs.

4.1.2.6. IlpumepHblii IepedyeHb TeM KYPCOBBIX padoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHHU
B nmponecce U3ydCHud AUCHUIIIMHBI MPHUMCHACTCA KOHTAKTHAA TCXHOJIOTHA NPCIOJaBaHUsA
(32 HCKIIOYEHHEM CaMOCTOATENIbHO HW3y4aeMbIX CTyJAeHTaMu BorpocoB). [Ipu mpoBeaeHuun
71a00paTOPHBIX pabOT MPUMEHSETCS UMUTAIMOHHBINA MM CUMYISAIMOHHBIN noaxoa. Illaru pemenus
3a7la4 CTyJACHTaM JAEMOHCTPUPYIOTCS MPU MOMOIIM MYJIbTUMEAUMHHOW TEXHUKH. B nanpHeimem
CTYACHTHI CAaMOCTOATCIIbHO PCIIAIOT AHAJIOTUYHBIC 3a/JaHH .

6. OnneHouyHbIE CpeacTBa AJsl TEKYIIEIo KOHTPOJIsSA yCII€EBaA€EMOCTH,

l'[pOMe)KyTO‘-IHOﬁ arTrecralmm 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
@DOH/1bI OLICHOYHBIX MATEPHATIOB (CPEICTB) IPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYeCcKOe U HH(POpMAIHOHHOE o0ecnieueHre JUCHUIIJINHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AUCHHUILIINHE

1. bpsuckuit, b. 5. Konnounnas xumus : yuebnoe nocobue / b. 5. bpsuckuii. — Capatos :
Bysosckoe obpaszosanue, 2017. — 104 c. - https://www.iprbookshop.ru/66632

2. HoBukoBa, E. A. Konnonanas xumusi: MOBEPXHOCTHBIE ABIIEHUS : Kypc Jekuuii / E. A.
HosuxoBa, I'. A. ®ponoB. — MockBa : Mzparensckuit Jlom MUCuC, 2016. — 129 c. -
https://www.iprbookshop.ru/98070

3. Kap6aunnosa C. H. Komnougnas xumust: YaebHoe mocooue. — Tomck: M3a. TITY, 2009. -
87 c. - http://portal.tpu.ru/SHARED/s/SNK/study/Tab/posobie-kolloidnaya.pdf

4. Komnougnass xumus : yueOHoe mocodue / H. H. ®panuesa, E. C. Pomanenko, 0. A.

besrnna, E. B. BonocoBa. — CraBpomnosns : CTaBpOnOiIbCKHN T'OCYJAapCTBEHHBIN arpapHbIi
yauBepcureT, [laparpad, 2013. — 52 ¢. - http://www.iprbookshop.ru/47308
5. bpsnckuit, b. 5. Komnonanas xumus : yuebnoe nocodue / b. . Bpsuckuit. — Capatos :

Bysosckoe obpaszosanue, 2017. — 104 ¢. - http://www.iprbookshop.ru/66632

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOAUYeCKAasi JIUTEPATypPa M0 AUCHUILINHE

1. Komnounnass xumus. [Ipumepsl u 3amaun : yueOHoe mocobue / B. ®@. Mapkos, T. A.
AnekceeBa, JI. A. bpycauneina, JI. H. Mackaesa ; moa penakmueit B. @. Mapkos. — ExatepunOypr :
VYpansckuit  ¢enepanbHblii  ynuBepcuter, ObC  ACB, 2015. — 188 c. -
http://www.iprbookshop.ru/69612

2. bonnapesa, JI. I1. ®usnueckas u komtougHas xumus (Teopus um mpaktuka) : yueOHOE

noco6ue / JI. I1. bonnapesa, T. B. MactiokoBa. — Boponex : Boponexckuil rocyaapcTBeHHBIH
YHUBEPCHUTET HHXCHEPHBIX TexHoJoruit, 2019. — 288 ¢. - http://www.iprbookshop.ru/88444
3. BecTtHuk MoCKOBCKOTO YHUBEPCUTETA. Cepus "Xumus" -

http://www.chemnet.ru/rus/vmgu/welcome.html



7.3. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YyeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca 1o AUCHUIIHHE, BKJIYast
nepeyeHb NPOrpaMMHOI0 odecreYyeHusl M HH(POPMALMOHHBIX CIIPABOYHbBIX

CHUCTEM

B  oOpazoBarenpHOM  mpolecCe  HUCHONB3YIOTCA  MH(QOPMAIMOHHBIE  TEXHOJIOTUH,
pealu30BaHHBIE Ha  OCHOBE  HMH(OPMAIIMOHHO-O0PA30BATEIBLHOrO  IMOpTaja  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTABJICHUE YUSOHO-METOIMICCKUX MATEPHAIIOB B JIEKTPOHHOM BH/JIC;

- B3aMMOJICHCTBHE YYaCTHUKOB 00pa30BaTEIILHOTO IIpolecca uepe3 JIOKAIbHYIO CeTh
uHcTuTyTa U MIHTEepHET;

- MIPEIOCTABIICHUE CBEJICHUN O pe3ynbTarax yueOHOU AESITEeNbHOCTU B 3JEKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

WNudopmaninoHHbie ClIPaBOYHBIE CUCTEMBI:

XuMuk.ru - HoBblii caliT 0 XUMHH JUI1 XUMHKOB. XHMHYECKAss DHIMKIOIEINS,
dapmalieBTUYECKHE CIPABOYHUKH, METOIUKH CUHTE3a U APYTUE MOJIe3HbIe MaTepUalbl OH-JIAlH.

Xumus B CO PAH - Katanor cogepuT OorpoMHOE KOJIMYECTBO MH(POPMALMU 110 XUMHHU U
cocTouT U3 16 nmoapasznenon

Ximicat.com - Xumundeckwuii katanor. CCbUIKM Ha XUMHUYECKUE CalThl U POpyM.

[IporpammHuoe obecrieueHue:
LibreOffice (Mozilla Public License v2.0)

7.4. Ilepevennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHMKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHHUS TN CIIUILIMHBI
iprbookshop.ru
portal.tpu.ru
bsu.by
chemnet.ru
mivlgu.ru/iop

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne TUCIUININHBI
JleximoHHas ayIUTOPUS
[TpoexTop Acer Projector X1285; noyroyk HP.

JlabopaTopust aHATUTUYECKON U KOJUIOUTHOM XUMHUU

Crenn «CucrteMa BOAOIOATOTOBKMY»; BBITSDKHBIE IIKa(bl; Tra30aHalINW3aToOp MEPEHOCHOM
MAT-6I1IB c 1O Eksis Visual Lab; marautnas memanka «PUTM-01»; anmapar Kunma; 1mudpooit
mukpockon Levenhuk; BoasHas 6aHs - 2mt; HaAOOp XUMUYECKOTO 000PYAOBaHUS 11 TUTPUMETPHH
— 2IT.; IITaTUBbl XUMUYECKHUE C JIepKaTeIIMU — S5 IIT.; YHHUBEPCAIbHBIM KOMIUIEKT Ha 0ase
«Qxcnept-001»;  aBromarmueckuit tutpatop ATII-02; wucnapurens portamumonnsiii UL-200E;
crektpodotomerp [13-5400 Y®; moteHmmocrar-raipbBaHocTaT P-2X ¢ 3lIeKTpOXUMHUYECKOU
SAYEUKOM; crenHalibHasi XUMHUYEecKas mocyza.

9. MCTOHI’I‘ICCKI/IG YKa3aHud 110 OCBOCHUIO TUCHHUIIJIMHBI

I'myGoKOMYy OCBOEHHIO TEOPETHYECKOro MarepHuaja CIIOCOOCTBYET IpeiBapHUTeIbHas
MOJITOTOBKA, BKIIOYAOMIAsl YTCHHWE NPEABIAYIICH JEeKIHuH, paboTy ¢ Y4eOHBIMH TIOCOOMSMH H
Hay4YHbIMM MaTepuajamu. /[l yCHIEHmIHOro OCBOEHHUS TEOPETHUYECKOro MarepHuaiga CTYJeHT
3HAKOMUTCSI CO CIIMCKOM PEKOMEHAYEMON OCHOBHOM M JONOJHUTEIBHOW JUTEPATYPHI; YTOUHSET Y
IpenojiaBaTessi, KakuM JIOTIOJHUTENBHBIM MOCOOMSM ClIeAyeT OTHaTh NPEANOYTEHHE; BeJeT
KOHCIIEKT JIEKIMH M MpopabaThIBaeT JIEKIMOHHBIA MaTepuall, MOJb3yiACh Kak KOHCIIEKTOM, TaK U
yueOHbIMH TIocoOusiMu. UToObI conmepkaTenbHass HMHGOpPMAIMs IO JUCIHUIUIMHE 3allOMHHANACK,
1es1eco00pa3Ho U3y4yaTh €€ MO3TAalHO — IO TeMaM M B CTPOrod IOCIEJOBATEIBHOCTH, MOCKOIBKY
MOCJIEYIONNE TEMBbI ONUPAIOTCS Ha MPEIBITYIIHE.



JlaGopatopHble pabOThl SABIAIOTCS OJHOM M3 BaKHEUIIMX COCTAaBHBIX yacTed kypca. Jlo
BBITIOJIHEHHS JTA0OPATOPHBIX PabOT OOYyYarONIUiCS W3y4aeT COOTBETCTBYIOIIMK pa3iesl TEOPHH.
[lepen 3aHsATHEM CTYOEHT 3HAKOMUTCS C ONMCAHUEM 3a/JaHUil A BBINOJHEHUS PabOTHI,
BHUMATEJIbHO M3y4YaeT COoAepkKaHHe U MOPSIAOK MpOoBeaeHUs 1abopaTopHoi paboThl. JlabopaTtopHble
paboThl MPOBOAATCA B XMMHYECKOH naboparopuu. OCHOBHBIE BONPOCHI JTAOOPATOPHBIX 3aHATHI
CBSI3aHBl C W3YYCHHEM XUMHYECKHX CBOMCTB Pa3IMUYHBIX COCAMHEHHH, 0COOCHHOCTEH MPOTEKaHUS
XUMHUYECKHX TpoueccoB. JlabopaTopHbie paOOThI BHIMOIHAIOTCS 110 MHIMBHYaJIbHBIM BapHaHTaM,
HEOOIBIIMMU TpynnaMu 1o 2-3 yesnoBeka. [lomydeHHbIE pe3ynbTaThl SKCIEPUMEHTA CBOMASTCS B
otueT. OTUeT MO KaXAOW JaboparopHOW padoTe MOKEeH O(OPMISTHCS AKKypaTHO U COACPXKATh
CIeyIoIIe pa3iembl: 1edb paboThl, HOMEP U Ha3BaHUE OIBITA, OMUCAHUE XO0Jla KCIEPUMEHTA,
yYpaBHEHHSI XUMHUYECKUX PEaKLUi, OMMcanne HaOII0IeHNH, OCHOBHBIEC BBIBOBI IO KaX/IOMY OIIBITY B
OTJICIbHOCTH U 110 paboTe B IIEJIOM.

CamocrosaTrenbHas paboTa OKa3blBa€T BAXKHOE BIMAHHWE Ha (HOPMHPOBAHUE JHMYHOCTH
OyIylIero crenuanucTa, OHa IIaHupyeTcs 00yJaronmMcs caMocTosATeNnbHO. Kaxplil o0yyatonuiics
CaMOCTOSITENIFHO ONPEACISET PeKUM CBOEH pabOTHI M Mepy TPyAa, 3aTPayMBacMOro Ha OBJIAJCHHE
yueOHBIM coepkKaHUeM AUCUUIUIMHBL. OH BBIIOJTHSET BHEAYTUTOPHYIO pPAadOTy U H3Yy4YCHHE
pa3aenoB, BHIHOCUMBIX Ha CaMOCTOATENBHYIO padoTy, MO JIMYHOMY HWHIMBHIYaJIbHOMY IUIAHY, B
3aBHCHUMOCTH OT €ro MOJTOTOBKH, BPEMEHU U JAPYruX YCIOBUN. BaxxHON yacThio pabOTHI CTyJIeHTa
ABJISIETCS] 3HAKOMCTBO C PEKOMEHIYEMOM U JTOIIOJIHUTEIIBHOM JIUTEPATYPOU, IIOCKOJIBKY JIEKIIMOHHBIN
MaTepuain, NpU BCEH €ero BaXKHOCTU MJs Mpolecca W3YYCHUS AUCHUUIUIMHBI, COJIEPXKUT JIUIIb
MUHUMYM HEOOXOJIMMBIX TEOPETHYECKHUX CBeJeHHU. Boiciiee oOpa3zoBaHue mpeamnojaraer oOosee
riybokoe 3HaHue npeamera. Kpome Toro, oHO mpeanosiaraeT He TOJIBKO YCBOeHHE MH(OpMALIUU, HO
U (QOpMUPOBaHWE HABBIKOB HCCIEAOBATEIbCKOW pPaboThl. st 3TOro HEOOXOAMMO W3ydaTh H
CaMOCTOSITENIbHO aHATTU3UPOBATh CTAThU MEPUOANYECKUX U3AaHul U IHTepHEeT-pecypChl.

dopma 3aKIIOUUTENBHOIO KOHTPOJI MPU MPOMEKYTOUHON aTTEeCTal[MM — 3a4eT C OLIEHKOM.
Jlns mpoBeneHuss MPOMEXKYTOYHOM aTTecTally MO AMCHUILIMHE pazpaboTaHbl (HOHA OIEHOYHBIX
CpeACTB M OaUIbHO-PEUTHHTOBAs CHCTEMa OLIEHKH Y4eOHOH JesTeNbHOCTH CTyAeHTOoB. OueHKa 1o
JUCLUIUIMHE BBICTABISETCS B MH()OPMAIMOHHONW CHCTEME M HOCUT MHTETPHUPOBAHHBIM XapakTep,
YUUTBHIBAIOIIMMA pe3yibTaThl OLICHUBAHUS Y4YacTHs CTYACHTOB B ayJUTOPHBIX 3aHATHUSAX, KaUeCTBA U
CBOCBPEMEHHOCTH BBIIIOJIHEHUS 3aJaHUM B XOJ€ W3YYECHHsS IUCLUUIUIMHBI U IMPOMEXYTOUYHOHN
aTTEeCTallUU.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas mexHOA02Us
HeOP2aHUYeCcKUx 6eujecms
Pabouytro nporpammy coctaBui 0.6.4. [ ycetinos H.I'.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 16 ot 25.05.2021 rona.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 25.05.2021 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




JIuer aktyanuzanum padoyeii nporpaMMbl AU CHUIITHHBI

[Tporpamma ogo0peHa Ha

y4eOHBIH TOJI.

[Tporokon 3acenanust kKageapnl Ne

3aBenyrommii kKageapoit

[Tporpamma ooOpeHa Ha

[Tporoxon 3aceqanus kKapeapnr Ne

3aBenyronmii kKageapoit

[Tporpamma otobpeHa Ha

oT 20 ropna.
(IToxmuce) (®.1.0.)
YUYEOHBIH TO/I.
oT 20 ropa.
(ITonmuce) (®.1.0.)

YUeOHBIH TO/I.

[Tporoxon 3aceqanus kageapnl Ne

3aBenyromnuii kageapoit

oT 20 ropa.

(ITonmuce) (®.1.0.)



Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
JlonmoHUTENbHBIE TTIaBbl KOJIOUAHOM XUMHU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

IIepeyeHn BOIIPOCOB:

HazoBuTe MOHBI, KOTOpPBIE BBI3BIBAIOT KOATYJALMIO 30115, 00Pa3yIOLIErocsi COrIaCHO CXeMme
AgNO3 + NH4Br(u36.)

Kak u3meHsieTcss 3HaueHUE MOBEPXHOCTHOIO HATSDKEHUS BOAHOM (a3bl MPH pPacCTBOPEHUU
CoJIeH BBICHIMX HACBIILEHHBIX KAPOOHOBBIX KUCIIOT B BOAE?

YpaBHEHHE U30TEPMBI MOHOMOJIEKYJIAPHOM afcopouuu JIanrMiopa 111t ra3os.

Kakoii non Oyzer 00s1a1aTh HAWIIYYIIUM KOAryJIupYIOIIUM AEMCTBUEM /IS 30J1s1 TUAPOKCUIA
xenesa (I11), momyuennoro peakuueit 3H20(u36.) +FeCl3 --t---»Fe(OH) 3 + 3HCI?

Onumure  ABM)KEHME  KOJUIOMAHOM — 4YacTulbl  (rpaHyibl), oOpa3oBaBlIelcs  IpU
B3anmojeiictBun paBHbiXx 00beMoB 0,001 M pactBopa HCL u 0,001 M pactBopa Na2SiO3, B
MIOCTOSIHHOM 3JIEKTPUYECKOM I10JIE.

301 Agl nomyuen npu no6apnenuu 8 mi BoaHoro pactBopa Kl konuentpanueit 0,05 Momb/n
kK 10 mu BogHoro pactBopa AgNO3 xonuentparueit 0,02 mons/n. Hamummre Gopmyny Mumesuis:
oOpa3oBasiierocst 30is. Kak 3apsbkeHa yactuna 30is8? KakuM MeTOIOM MOXXHO ONPEAETUTh 3TOT
3apsin?

3omb  tumpokcuna okene3a(lll) momyden mnpu  gobGaBneHMM K 85  Mi KUMSIIEH
JTUCTUIUTMPOBAHHOM BOJbI 15 Mi 2 %-Horo pactBopa xsopuaa skeneza(lll). Hamummre dopmymny
munenn 3018 Fe(OH)3, yuuteiBas, yto mpu oOpa3oBaHuM dacTul, rujapokcuaa xeneza(lll) B
pacTBope mpucyTcTBYIOT cienyromue nonsl Fe3+ n Cl-. Kak 3apshkeHbl 9acTUIIBI 3071517

B Bo3nyxe, conepikamieM mapbl BoAbl, 00pa3yeTcss TyMaH npu temmeparype 269 K, xoraa
KOA((UIMEHT NEePEeChIeHUsl CTaHOBUTCS paBHbIM 3,71. PaccumTaiiTe KpUTHUECKUH pasMep saep
KOHJCHCALIUM M YMCIO MOJIEKYJN, coAeprKammxcsi B HUX. IloBepxHOCTHOE HaTshkeHHME Boxbl 76,4
M[x/M2, mOoTHOCTH BOJIBI 1 T/cM3.

[IpumMepHBIe BapuaHTBl KOHTPOJBHBIX BOIIPOCOB

Kunernueckue siBJIeHUs 1 KUHETUYECKUE METO/IbI UCCIIEA0BAHUS JUCTIEPCHBIX CUCTEM

HccnenoBanue MONEKyIIPHO-KMHETUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM

JIMCIEpCUOHHBIN  aHAINW3 HU3KOJMCIIEPCHBIX MOPOIIKOB METOJAOM CEIMMEHTAlMd B
TPaBUTALMOHHOM TOJIE

JlMcriepCMOHHBIN  aHalIM3 BBICOKOJAWCIIEPCHBIX IOPOLIKOB METOJOM CEIMMEHTAluu B
HEHTPOOEIKHOM T0JIe

OnexTpodopeTnyeckoe OnpeesieHne 3IeKTPOKUHETUYECKOT O TOTEHI[alIa

Onpenenenne MIEKTPOKMHETUYECKOTO OTEHIINAIA METOIOM dJIEKTPOOCMOca

Onpenenenre U303JIEKTPUIECKON TOUKH 30151 THAPOKCUIA JKejle3a METOI0M dJieKTpodopesa

OnTHyeckue CBONCTBA U ONTHYECKHE METO/IbI UCCIIEI0BAHUS AUCIIEPCHBIX CUCTEM

Knaccudukanus nqucnepcHsix cucreM. CTeneHb AUCIEPCHOCTH.

KonneHcannoHHble U IUCIEPCUOHHBIE METO/IBI MTOJIYYE€HUS KOJUIOUAHBIX CUCTEM.

OnTHyeckue cBOICTBa KOJUIOMAHBIX pacTBOpoB. OnanecueHuus, 3pdext Papanes-Tunnans,
MOJIUXPOMHUSL.

MonekyapHO-KHHETHYECKHE CBOMCTBA KOJUTIOMAHBIX PACTBOPOB. bpOYHOBCKOE IBUIKEHHE.

Juddysus u paykryannus. OcMoTHUECKOE AaBICHHE KOJJIOUAHBIX PaCTBOPOB.

CenumeHTallMOHHOE paBHOBecHE. MeToIbl CeIMMEHTAllMOHHOTO aHAJIN3A.

DNEeKTPOKMHETHYECKHUE SIBIICHUS B KOJUIOUHBIX CUCTeMax. DeKkTpodopes. DIeKTpoocMoc.

DddekTsl poTeKaHUs U CEAMMEHTAIUH.

CrpoeHne [BOMHOIO 3JIEKTPUYECKOrO CJOs Ha MOBEPXHOCTH KOJUIOMAHBIX YacTHLL.
Huddys3nas Teopus.

MunennspHas TEOpUsl CTPOEHUS KOJIJIOUIHBIX YaCTHULL.

YceroitunBoCTh THIPOPOOHBIX 30JIEH.

OO1m1ast XxapaKTEpUCTHKA PACTBOPOB BHICOKOMOJICKYIISPHBIX COSAMHEHUI.



HaGyxanue u pacTBOpeHHE BEICOKOMOJICKYIISIPHBIX COCTMHEHUH.

[ToBepxHOCTHBIE sBJIE€HHUA Ha rpaHule pazaena ¢a3. CBoOomHas SHEPrusi MOBEPXHOCTU
paznena ¢as.

OO61as xapakTepucTUKa COpOIMOHHBIX SBJICHUM.

AncopOrus Ha TOBEPXHOCTH pas3ziesia TBepI0e BEUIeCTBO — ra3. M3orepmsl agcopOium.

AncopOuust Ha TOBEPXHOCTH pasjiera KUIAKOCTh — ras.

AncopOnyisi Ha TIOBEPXHOCTH pas3fielia TBEPAO€ BEIIECTBO — KHAKOCTh. AncopOrusi u
OHMOJOTUYECKHE MTPOLIECCHI.

WN3menenne coctaBa  KOUIOMAHBIX  cucteM. Koarymsmuss  ruapodoOHBIX — 307ei
anekTponutamu. [lopor koarynsuuu.

MexaHu3M 1 KMHETHKA KOAryJIsLUH.

[Tenrtuzanus ruapodoOHbIX 30ei. [IpaBuiio ocaaka.

Koaneppauus. Koaryssiius pacTBOpoB BBICOKOMOJIEKYJISIPHBIX COETUHEHU.

Peonornueckue cBocTBa HEHbIOTOHOBCKUX KUAKOCTEH.

3aBHCHUMOCTH BSI3KOCTH PACTBOPOB MOJIMMEPOB OT UX KOHIIEHTPAIIHH.

N3ydenne peonornueckux CBOMCTB Mexk(a3HbIX aJJICOPOILIMOHHBIX MJICHOK.

[ToBepXHOCTHBIE SIBJICHUS M TIOBEPXHOCTHOE HATSHKEHUE.

MeToapl UCClIeJOBaHHE BJIMSHHUS IMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB HAa CMAauyMBaHHE U
aJre3uio.

Omnpenenenre KPUTHUECKOTO HATSHDKEHUS CMAaYMBAHUS HETIOJISIPHBIX TTOJTUMEPOB.

AncopOLMOHHBIE PABHOBECHS.

Nzyuenue agcopbunu [TAB u3 pacTBopoB Ha TBepAOM aicOpOEHTE.

HccnenoBanue BIUsIHUS CTpoeHUsI MoJIeKyT [IAB Ha X OBEPXHOCTHYIO aKTHBHOCTD.

Omnpenenenue napaMeTpoB aCOPOILIOHHOTO CIIOSL.

OnpeneneHne yaenbHONH TOBEPXHOCTH aICOPOSHTOB METOJIOM Ta30BOM XpoMaTorpadum.

Xpomarorpaduueckoe pa3ieJIeHIe CMECH HOHOB C IIOMOIIIbI0 HOHOOOMEHHBIX CMOJL.

Pa3znenenue cmecu noimMepa U MUHEPAJIBbHON COJIM M ONPEJEIIEHUE MOJEKYJISIPHONH MacChl
HOJIMMEPOB METOOM I'ellb-XpoMarorpaduu.

Kunernueckue sBIeHHUS 1 KHHETUYECKHE METOIBI HCCIIEIOBAHUS TUCTIEPCHBIX CUCTEM.

YeM 00yciioBieHO OpOYHOBCKOE JBIJKEHHE YacTHIl AuciepcHbIXx cucreM? Kakosa
KOJINYECTBEHHASI B3aUMOCBS3b MEXy OPOYHOBCKUM JIBUKEHHUEM U TEIUIOBBIM JIBUKEHHUEM MOJIEKYJT
cpenbl?

Kak MOXHO OIpeneNnTh pa3Mephl AUCIEPCHBIX YaCTHIl WM KOHIEHTPAINIO UX B JIMO30JISX
10 OCMOTUYECKOMY J[aBJIEHUIO?

Uro HazpiBaeTcs koddduurieHToM n1udPy3un U Ha OCHOBAaHUHU KaKHX U3MEPEHUN OH MOXKET
ObITH onpezienieH?

Urto Takoe cenuMmeHTarioHHO-audy3noHHOoe paBHOBecre? Kak onmpenensoT pa3Mepsl 4acTHUIl
B YCJIOBUSIX 3TOI'O PaBHOBECHUs?

Kakne n3BectHbl Bam meTonbl aucriepcnoHHOTo ananm3a? J{ins Kakux JUCIEPCHBIX CHUCTEM
PUMEHSETCS CeIMMEHTAIMOHHBINA aHATN3 B TPABUTAIMIOHHOM T0JI€ U IIEHTPOOEKHOM 1osie?

Kakne cucTeMbl Ha3bIBalOT MOHOJUMCIIEPCHBIMH W TOJMHIUCTIEPCHBIMH? UTO  CITyXUT
XapaKTEePUCTUKON TOJIUIUCTIEPCHOCTH CUCTEMBI?

O0wmee pacnpenenenue 0a/110B TeKyIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB

PeliTunr-konTpois 1 1 naGoparopHas paboTa 10
PelTHHT-KOHTPOITH 2 1 naboparopHas pabota 10
PeliTunr-konTpois 3 2 naGopatopHas pabora 20

Tlocemienue 3auaTuit
CTYJICHTOM

5




JlomoaHUTEIbHBIE OaJITbI 5
(6onych)

BeInosiHeHHE ceMecTpOBOTO

IUIaHA CAMOCTOSATCIILHOM 10
paboThl

2. HpOMe)KyTO‘IHaH arrecragui 1o JMCuMIlJimHe
Ilepeyenb BOpPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOoH (pu
HAJINYMH)

[Tepeuens BOITPOCOB ISl TPOMEKYTOUYHOM aTTECTAllUN

I1K-2

biok 1 (3HaTh)

Kunernueckue siBIEHHs 1 KUHETUYECKUE METO/IbI UCCIIEA0BAHNS JUCIIEPCHBIX CUCTEM

HccnenoBanue MONEKyIpHO-KUHETUYECKUX CBOIMCTB IUCIIEPCHBIX CUCTEM

JIUCIEpCUOHHBIN  aHAIN3 HU3KOAMCIIEPCHBIX IIOPOIIKOB METOAOM CEOUMEHTALUU B
IrPaBUTALIOHHOM I10JIE

JIMCIEpCUOHHBIN  aHAJIM3 BBICOKOAUCIIEPCHBIX IIOPOLIKOB METOJOM CEIUMEHTAlMU B
HEHTPOOEIKHOM T10JIe

Onexrpodoperndeckoe onpeaeaeHrue MEeKTPOKMHETHYECKOT0 MOTeHIIaNa

Onpenenenye EKTPOKMHETHYECKOI0 MOTEHIIMAIa METOI0M 3JIEKTPOOCMOca

Onpenenenne N30371EKTPUUIECKON TOUKHU 307151 THAPOKCHIA JKEJIe3a METOJIOM 3JIeKTpodopesa

OnTHyeckue CBOMCTBA U ONTHYECKHE METO/IbI UCCIIEI0BAHUS AUCIIEPCHBIX CUCTEM

Knaccudukanus nucnepcHbix cucreM. CTeneHb AMCIEPCHOCTH.

KonneHcannonHble U IUCIEPCUOHHBIE METO/IBI [TOJIYYE€HUS KOJUIOUIHBIX CUCTEM.

OnTHyeckue cBOICTBa KOJUIOMAHBIX pacTBopoB. OnanecueHuus, apdext Dapanes-Tunnans,
MOJINXPOMMUSL.

MonekyapHO-KHHETHYECKHE CBOMCTBA KOJUIOMAHBIX PACTBOPOB. bpOYHOBCKOE IBUKEHHE.

Juddysus u paykryanns. OcMoTHUECKOE AaBICHHE KOJJIOUAHBIX PAaCTBOPOB.

CenumeHTallMOHHOE paBHOBECcHE. MeTo/bl CeIMMEHTAlMOHHOIO aHAJIN3A.

DNEeKTPOKMHETUYECKHUE SIBIEHUS B KOJUIOUHBIX cUcTeMax. DieKkTpodopes. DIeKTpoocMoc.

D@ dekTsl poTeKaHUs U CEAUMEHTAIUH.

CrpoeHne [BOMHOIO DJIEKTPUYECKOrO CJOs Ha MOBEPXHOCTH KOJUIOMAHBIX YacTHLL.
Huddysnas Teopus.

MunennspHas Teopus CTPOEHHUS KOJIJIOUJHBIX YaCTHULL.

YcToluuBoCTh rUAPOPOOHBIX 30JI€H.

bnok 2 (ymetsn)

OO1ast xapakTepuCTHKa PACTBOPOB BBICOKOMOJIEKYIISPHBIX COSTUHEHHIA.

Halyxanne u pacTBOpeHHE BRICOKOMOJIEKYIISIPHBIX COSTUHEHUM.

[ToBepxHOCTHBIE SIBICHUS Ha TpaHulle pazgena ¢a3. CBoOomHas HHEPrUs MOBEPXHOCTH
pasnena ¢as.

OO1mas xapakTepucTuKa COpOIMOHHBIX SBICHUH.

AncopOuust Ha TOBEPXHOCTH pa3jiesia TBepAoe BellecTBo — ra3. Mzorepmsel agcopOmum.

AncopO1us Ha MOBEPXHOCTHU pa3zielia JKUIKOCTh — ra3.

AgncopOriusi Ha TIOBEPXHOCTH pasfiesia TBEPAOE BEIIECTBO — JKUIKOCTb. AcopOrus u
O6MOJIOTYEeCKHEe TPOLIECCHI.

N3menenne cocraBa  KOMIOMAHBIX  cucteM. Koarymsamust  ruapodoOHBIX — 307ei
anekTpoiauTaMu. [lopor koarymnsuu.

MexaHu3M 1 KHHETUKA KOATyJIALHH.

[Nentuzanus rugpodobHbIx 3omei. [IpaBuio ocasxa.

Koanepsauus. Koarysnsiius pacTBOpOB BBICOKOMOJIEKYIISIPHBIX COCTMHEH .

Peonorunueckue cBoMCTBa HEHbIOTOHOBCKHX JKUIKOCTEH.



3aBHCHUMOCTH BSI3KOCTH PACTBOPOB MOJMMEPOB OT UX KOHIIEHTPAIIHH.

N3ydeHnue peonornueckux cBOMCTB Mexk(a3HbIX aJICOPOLIMOHHBIX MJICHOK.

[ToBepXHOCTHBIE SIBJICHHUS U IOBEPXHOCTHOE HATSHKEHUE.

MeToapl uCClIeJOBaHHE BJIMSHHUS IMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB HAa CMauyMBaHHE U
aAre3uio.

Onpenenenre KPUTHUECKOTO HATSHKEHUS CMAUMBAHUS HETIOJISIPHBIX TTOJTMMEPOB.

AICOpOIIMOHHBIE PaBHOBECHSI.

Nzyuenue agcop6iuu [TAB u3 pacTBOpoB Ha TBEpIOM ajicopOeHTE.

HccnenoBanue BIUsiHUSA CTpoeHUs MoJieKysl [IAB Ha UX TOBEpXHOCTHYIO aKTUBHOCTb.

Onpenenenue napaMeTpoB aCOPOILIMOHHOTO CIIOSL.

Onpenenenue yaenbHONH TOBEPXHOCTH aICOPOSHTOB METOIOM Ta30BOM XpoMaTorpadum.

Xpomarorpaduueckoe pa3ieJeHIe CMECH HOHOB C IIOMOIIbI0 HOHOOOMEHHBIX CMOJL.

Pazgenenne cMecu nosmMepa U MUHEPAIbHOM COJU U OIPEIEICHUE MOJIEKYISIPHOU MacChl
MOJIMMEPOB METOJIOM I'elib-XpoMaTorpaduu.

Kunernueckue SBIeHHUS U KWHETUYECKHE METOBI HCCIIEJOBAHUS IUCTIEPCHBIX CUCTEM.

Yem o00yciioBieHO OpOYHOBCKOE JIBMKEHHME 4YacTUll AucrepcHbIx cucteM? Kakosa
KOJINYECTBEHHASI B3aUMOCBS3b MEXy OPOYHOBCKHUM JIBHKCHHEM U TEIUIOBBIM JIBXKCHHEM MOJICKYJI
cpenbi?

Kak MOXHO OIpenennTh pa3Mephl AUCIEPCHBIX YaCTHIl WM KOHIEHTPAIUIO UX B JIMO30JISX
M0 OCMOTHUYECKOMY JaBJICHUIO?

Uro HazpiBaercs koddduurentom muddy3un 1 Ha OCHOBAaHUHM KaKUX U3MEPEHUI OH MOXKET
OBITH omnpeseneH?

Uro takoe cenumeHTarioHHO-auddy3nonnoe pasuoBecre? Kak onpeaensoT pa3Mepsl 4acTHUIl
B YCIIOBUSIX STOTO PAaBHOBECHS?

Kakne u3BectHbl Bam meTonabpl aucriepcnoHHOro ananm3a? J{ins Kakux JUCIEPCHBIX CHUCTEM
MPUMEHSIETCS CeAMMEHTAlMOHHBIN aHAlIW3 B TPABUTALIMOHHOM TOJIE ¥ LIEHTPOOESKHOM ToJie?

Kakne cucTemMbl Ha3bpIBalOT MOHOJUMCIIEPCHBIMH M TOJMHAUCIEPCHBIMH? UTO CIIyXUT
XapaKTEePUCTUKON MOJIUIUCTIEPCHOCTH CUCTEMBI?

bnok 3 (Bnangets)

HazoBuTe MOHBI, KOTOpPBIE BBI3BIBAIOT KOAryJIALMIO 30J15, 0OPa3yIOLIErocss COrJIaCHO CXeMme
AgNO3 + NH4Br(u36.)

Kak u3meHsieTcss 3Haue€HHE MOBEPXHOCTHOTO HATSHKEHMsI BOAHOW (haszbl NMPU pPacTBOPEHUU
COJIel BBICIIMX HACHIILEHHBIX KAPOOHOBBIX KUCIIOT B BOJIE?

YpaBHEHHE N30TEPMBI MOHOMOJIEKYJIAPHOU afcopouuu JI3HrMiopa 11 ra3os.

Kakoit non Oyner obiafars HAWIYYIIMM KOATyIUPYIOIUM ASHCTBUEM IS 30151 THAPOKCHIA
xenesa (I11), momyuennoro peakuueit 3H20(u30.) +FeCl3 --t---»Fe(OH) 3 + 3HCI?

Onummre  ABWKEHHE  KOJUIOMAHOM  wacTuibl  (rpaHyisl), oOpa3oBaBuIeWcs — NpU
B3auMojieicTBuu paBHbIX 00BbemMoB (0,001 M pactBopa HCL u 0,001 M pactBopa Na2SiO3, B
MIOCTOSIHHOM 3JIEKTPUYECKOM II0JIE.

3onb Agl nonyuen npu no6asnenuu 8§ mi BogHoro pactsopa Kl konuentparueit 0,05 monb/n
kK 10 mu BogHoro pactBopa AgNO3 konuentpanuein 0,02 mons/n. Hamumure GopMyny MuLIENIBI
obpazoBagiierocst 30751, Kak 3apspbkena vactuima 30?7 Kakum METOI0M MOXKHO OMPENETUTh ATOT
3apsina?

3omp  tuapokcuaa okenesa(lll) momyuen mnpum  goOaBieHMMm K85 M KUIISIIIEH
JUCTUITUPOBaHHOM Boabl 15 it 2 %-Horo pactBopa xsnopupna skenesza(lll). Hanumure dopmyny
munenn 3018 Fe(OH)3, yuutsiBasg, uyto npu oOpa3zoBaHuM dactull ruapokcuaa kenesa(lll) B
pacTBope NMpUCYTCTBYIOT ciieaytommue nonsl Fe3+ u Cl-. Kak 3apspkeHbl 4acTHIIbI 305157

B Bo3myxe, comepxkamiem mapbl BOABI, 0Opasyercs TymaH mpu Temmeparype 269 K, korma
KO3(PPUIIMEHT MepechIleH!s] CTaHOBUTCS paBHBIM 3,71. PaccumraiiTe KpUTHYeCKHi pasmep saep
KOHJICHCAllUH W YHCIO MOJIEKYJI, cojep:kammxcs B Hux. [loBepxHOCTHOe HaTshKeHHE BOIbI 76,4
MJ[k/M2, TIIOTHOCTH BOJIBI 1 T/cM3.



MeTtoanyeckue MaTepuabl, XapaKTepH3yOIHe NPOLeAYPbI OlleHUBAHUS

WHauBUyanbHBI CEMECTPOBBIM PEHTHHT CTyeHTa (OPMHUPYETCS] HAa OCHOBE JICHCTBYIOIIETO
B BVY3e Illonoxenus "O mnpoBeaeHHMH TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M IMPOMEKYTOUHOM

aTTecranuu odyJarommxes'.

IIpomexyTouHast arTecTalusl OCYILECTBJIAETCS IyTeM (HOPMUPYIOTCS WHAMBUIYAIbHBIX
3aJaHi ISl KXKJIOTO CTYJIEHTa Ha OCHOBE KOHTPOJIBHBIX BOIPOCOB, (POPMHUPYEMBIX U3 MaTepHAIIOB
JEKIIMOHHBIX U JIAOOPATOPHBIX 3aHATHH.

ITo pesynpTatam popMupyeTcs MHIUBUAYATbHBIA PEUTHHT CTYACHTA, KOTOPHIH ONpenenser
OLICHKY 110 JUCLUIUINHE.

MaxkcumanbHasi cymma 0asuioB, HaOupaemast CTyIeHTOM 1o aucuuiinHe pasHa 100.
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Onenka 1o
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O0ocHoBanue

Yposenw
chopmuposannocmu
KomnemeHnuyuil

Boiee

80

«OTInYHO»

CogepxaHue Kypca OCBOSHO MOJIHOCThIO, 0€3
po0eIIoB, HEOOXOAUMbIE IPAKTUYECKUE
HABBIKK pa0OTHI ¢ OCBOCHHBIM MaTEePHAIOM
c(hOpMHUPOBAHKI, BCE MPETYCMOTPEHHBIC
pOrpaMMoii 00ydeHUs yueOHbIe 3a1aHuUs
BBINTOJIHEHBI, KAUECTBO UX BBITTOTHCHUS
OLIEHEHO YHCJIOM 0aIoB, OIU3KHUM K
MaKCHMaJTbHOMY

Buvicokuit ypoeens

66-80

«Xopomo»

Copeprkanne Kypca OCBOEHO MOJTHOCTHIO, 0€3
po0eJIoB, HEKOTOPBIC MPAKTHYECKUE HABBIKU
paboThI C OCBOEHHBIM MaTEpHAIIOM
chopMHPOBaHbI HEJOCTATOUYHO, BCE
MpelyCMOTPEHHbIE TPOrpaMMoi 00ydeHus
yueOHbIe 3a/JaHHsI BBIMIOJIHEHBI, KAYeCTBO
BBITIOJTHEHUA HU OAHOI'O U3 HUX HC OLICHCHO
MUHUMAJIbHBIM YHUCJIOM 0alJIOB, HEKOTOPHIE
BHU/IbI SaI[aHI/II\/JI BBIIIOJIHEHBI C OIIMOKaMU

Ilpoosunymutii
ypoeeHs

50-65

«Y 1OBJIETBO-
PUTEIBHO

CopneprkaHue Kypca OCBOGHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMbIE TPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM MaTepHAIIOM B
OCHOBHOM C()OPMUPOBAHBI, OOJILITMHCTBO
NPEIYCMOTPEHHBIX MPOTPAMMON 00yJIEeHHUS
y4eOHBIX 3aJJaHUi BBIIIOJHEHO, HEKOTOPbIE U3
BBITTOJIHEHHBIX 33JJaHUH, BO3MOXKHO, COJIEpKAT
OLIMOKH

Ilopozoeviit yposens

Memnee
50

«Heynosnerso-
PUTEIBHOY

ConepxaHue Kypca HE OCBOEHO,
HE0OXO0IUMbIE TPAKTUYECKHUE HABBIKU pabOThI
He c(hopMUPOBaHBI, BHIIOJTHEHHBIE yueOHbIE
3aJIaHMsI COJIEPIKAT TPYOBIE OIITMOKHN

Komnemenyuu ne
cghopmuposanui

3. 3aganus B TeCTOBOI (popMe 1O TUCHUILINHE
[Ipumeps! 3ananmii:
CCI[I/IMCHTaI_II/IOHHa}I yCTOﬁ‘-IHBOCTL AUCTICPCHBIX CUCTEM — OTO YCTOI‘;I‘{I/IBOCTL YacCTuIl:
- K u3MeHenuto pH
- K OCCOaHUIO 1101 I[CFICTBHCM CHJIBI TSXKCECTH
- K UIBMCHCHHIO ITOBEPXHOCTHOT'O HATSXKCHUA




- 00pa3oBaHuIO O0JIee KPYIMHBIX arperaTton

B3aumopeiicteue BMC ¢ Bogoii HaunHaeTcs ¢ mpoliecca:
- IeNTU3aLUY;

- BBICAJIMBAHUS,

- HaOyXaHUs;

- TUAPOJIN3A

B3aumHoe ycuieHHME KOarylIMpyroollero AeMCTBUSL HMOHOB IIPH  KOAryJsLIMM CMECSIMHU
JJIEKTPOJIUTOB HOCUT Ha3BaHUE.......

- cymMManus

- ceHCUOUIM3anus

- CHHEpTU3M

- aHTaroHU3M

Jlnanus — 3TO MPOIECC OYUCTKH 30JeH OT HpUMeECcedl HH3KOMOJCKYISIPHBIX BEIIECTB C
MOMOIIIBIO. .......eeneeenn. MEMOpaHBI.

C YBCIMYCHHUEM CTCIICHU OHUCIICPCHOCTU KOJIJIOHIIHOfI CUCTCMbI YyJCJIbHAsA INOBCPXHOCTHAA
OHCPIruAa 4acCTHuil.....

Koarynnpyfomaﬂ CIIOCOOHOCTH QJICKTPOJIMTA HpHU YBCIHNYCHUU 3apsAda KOaryJIupyroumero

[TomHBIi IEpedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABIIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BOITIPOCOB Ha I/IH(I)OpMaLII/IOHHO-06pa30BaTeJ'ILHOM noprtaic HWHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=201

OLIeHKa pPaCCUUTBIBACTCA KaK MPOUCHT MPABUJIIBHO BBIITOJIHECHHBIX TECTOBBIX 3a,Z[aHHfI N3 ux
o0mIero yuca.



