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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
WHauKaTOphl TOCTHKEHUS KOMIICTEHIIUH
poh)eCCHOHAILHBIC (hopMHUpPOBaHUs TPYIAOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
ITK-5 Cnocob6en npoBoauTh ([I[puMeHSET TOHITHS TEOPUM PACTBOPOB B OIHMCAHUU
paboTsI 0 00paboTKE U Pa3IUYHBIX  (DU3MKO-XUMHUYECKHMX CHUCTEM  (Karajus,
aHaJTN3Y AHATUTUYECKAS XUMUS, SKOJIOTUICCKUE CUCTEMBI U T.II.)
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
HCCICAOBaHMUI

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

KBanToBas xumus +

KOJ'IJ'IOI/II[HaSI XHUMUA +

Kpucrannoxumus +

_[(N|n|~

Hanomarepuanosenen +
ue




o0

Ipeanunnomuas +
MPaKTHKA

9|Cnoco0sI pazneneaus | +
Y KOHIICHTPUPOBAHUS

10 |Crpoenue BemectBa | +

11 |CynpamornekysipHas +
XUMUS

12 | XuMuueckue OCHOBEI +
OMOJIOTUYECKUX
MPOLIECCOB

13 [ Xumus +
KOOPAUHAIIMOHHBIX
COEIUHEHUN

2. MecTo nucuuiuiaabl B cTpykrype OII 0akasaBpuara:

Hucuunnuna «Teopusi pacTBOpOB» OTHOCHUTCS K 4YacTH, (OpMUpYeMOM ydyaCTHHKaMH 00pa3oBaTeIbHBIX
oTHomeHuH, ydeOHoro muana OIl mo Hanpasnenuto noaroroBku 04.03.01 - Xumus.

JucuunnuHa «Teopust pacTBOPOB» U3ydaeTcs B 3 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueGHOM paboTHI (Bcgglf;io]s)
O0mas Tpy10éMKOCTb JMCIHUIITHHBI 144
KonTaktHas pabora 80
Jlexuuu (Jlexummn) 32
[Tpaktuueckue (IIpakr. pab.) 48
CamocrostenbHas pabota (CP) 28
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
3 cemectp
1 O61mas penieHue 3anaq
XapaKTepUCTUKA 61 g | 4
pacTBOpPOB.
PactBopuMoOCTb.
2 Knaccudukanus penieHue 3aaq
pacTBOpPOB.
duznueckas u 6 | 8 | 4
XUMHYECKasi TeopUs
pacTBOpPOB.
3 3aKOHBI pellIeHne 3a/1a4;
paz0aBIeHHBIX 4 | 8| 4 TectupoBanue
pacTBOpPOB.




4 Kpucrannuzauus u3 Omnpoc
pacTBOpOB. 4 8 | 4
DBTEKTHKA.

5 Jucconuarus. pelieHune 3a1a4
Mexanu3mbl 6 8 | 6
JUCCOLUAIIH.

6 HeBonueie pelIeHne 3a1a4;
pacTBOPBL. 6 8 6 KonTponbnas

pabora

Tema 1. O0mas xapakrepucTuka pactsopoB. Pacreopumocrts. (IIK-5)

Jlexknus.
Knaccudukamuss pacTBOopoB: HUCTHHHBIE, Koiutouanele, BMC. OOmme cBOWCTBa, CXOACTBO M PA3JIMUMAL.
PacTBOpbl ra3000pa3HbIX, JKUIKUX U TBEPIABIX BEIIECTB. OCOOCHHOCTH HCTHHHBIX PAacTBOPOB.

PacTBOpHMOCTB, 3aKOHOMEPHOCTH PAaCTBOPEHHUs. BimsHue pa3HbIX (GaKkTOpoOB Ha paCTBOPUMOCTD BEIIECTB. .
PaCTBOpLI Fa3006paSHI:IX, JKUIKHUX U TBEPABIX BCIICCTB. Ponn BOJHBIX PACTBOPOB B KU3HCACATCILBHOCTH
OpraHU3MOB.

IIpakTH4Yeckoe 3aHATHE.

1. Knmaccudukanmsi pacTBOpoB: UCTHHHBIC, Koyutonaabie, BMC. O0mue cBOWCTBA, CXOICTBO U PA3THYIHS.
PactBOpBI ra3000pa3HBIX, )KUAKUX U TBEPIBIX BEIIECTB.

2. OcoOEeHHOCTH UCTUHHBIX PACTBOPOB. PacTBOPUMOCTB, 3aKOHOMEPHOCTH PACTBOPCHHUS.
3. BiusHue pa3HbIX (GaKTOpOB HAa PACTBOPUMOCTH BEILIECTB.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. PacTBOpBI ra3000pa3HbIX, KHUIKUX U TBEPABIX BEIIECTB.
2. Ponb BOTHBIX pacTBOPOB B )KU3HEEATEIHLHOCTH OPraHU3MOB.

Tema 2. Knaccupukauus pactsopos. @usnyeckass 1 XuMudeckas reopusi pacrsopos. (IIK-5)

Jlekumus.
OCHOBHBIE  OIpEAENICHUs: pacTBOP, PACTBOPUTENb, PACTBOPEHHOE BEHIECTBO. PacTBOpPUMOCTS.
HaceilieHHble M HEHACBIILIEHHBIE PAacTBOPHI, pa30aBieHHbIE, KOHIICHTPUPOBAHHBIE PACTBOPHI, PAaCTBOPHI
AIEKTPOIUTOB M HEDJIEKTPOJIUTOB. TepMOIMHAMMKA IIPOLIECCAa PACTBOPEHHMs, W3MEHEHHE CBOWCTB M
PacTBOPUTEIIS U PACTBOPEHHOTO BEILIECTBA.

IIpakTn4yeckoe 3ansATHE.
1. OcHOBHBIE ONpEIETCHUS: PACTBOP, PACTBOPUTEIH, PACTBOPEHHOE BEUIECTBO. PacTBOPUMOCTD.
2. HachllieHHbIe M HEHACBHIIIIEHHBIE PACTBOPHI, pa30aBlieHHbIe, KOHLIEHTPHUPOBAHHBIE PACTBOPHI, PACTBOPHI
IEKTPOIUTOB U HEIIEKTPOJIUTOB.

3. dusnueckas U coyibBaTHas (TUApPATHAS) TEOPUH, UX CXOACTBA U pa3inyhe, JOCTOMHCTBA U HETOCTATKH.
[IpoTonutrueckasi Teopusi KUCIOT U ocHOBaHU bpencrena — Jloypu. KOHCTaHTBI KUCIIOTHBIE KUCIIOTHOCTH
1 OCHOBHOCTH.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. TepmoauHaMuKa mpoliecca pacTBOPEHUS, U3MEHEHHE CBOMCTB U PACTBOPUTENSI U pACTBOPEHHOTO
BELIECTBA.
2. DneKkTpoHHAas TeOpHs KUCIOT U ocHoBaHuM JIptouca. [Iponeccel HOHU3AMK, THAPOIN3A.

Tema 3. 3akonbl pa3doasieHHbIX pactBopoB. (IIK-5)
Jlekumus.
CaoiicTBa pa30aBICHHBIX PACTBOPOB HEIIEKTPOIUTOB. 3akoHBI Payms. Ocmoc. OcMOTHYECKOE TaBJICHHE.
3akon Bant-Todda. T'mnmo-, M30-, u rumeproHmdeckue pacTBOpbl. Poib ocMoca B OHOJOTHYECKHUX
cuctemMax. OTKIOHEHHE CBOWCTB pAcCTBOPOB OIICKTPOIMTOB OT 3akoHOB Payns wu Bant-Todda.
N3oronnuecknii korhGUIHCHT.

IIpakTnyeckoe 3ansATHE.



1. CBoiicTBa paz0aBiieHHBIX PACTBOPOB HEANIEKTPOIUTOB. 3aKOHBI Payis.

2. Ocmoc. Ocmornueckoe aasinenue. 3akoH Bant-IT'odda. ['umo-, M30-, 1 runeproHnvYecKre pacTBOPHI.
Pons ocMoca B Guosorndeckux cucremax

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. OTKIIOHEHHE CBOMCTB PacTBOPOB 3JIEKTPOIUTOB OT 3ak0HOB Payist u Bant-Todda. M3oTonnueckuit
K03((PUITHEHT.

Tema 4. Kpucranaauzanus u3 pactsopoB. IBrekTuka. (IIK-5)
Jlekumus.

3aBUCHUMOCTb COCTaBa KPHUCTAJUIOB PA3JIMYHBIX BEUIECTB, BBIMANAIONIUX U3 PACTBOPOB OT PA3IUYHBIX
(bakTopoB. DBTEKTHKA, 3BTeKTUUEeCKHEe cMecH. Kpuoruaparnas Touka. JluarpaMmbl KpUCTAILITU3ALIUH.

IIpakTnyeckoe 3aHsATHE.
1. 3aBUCHMMOCTb COCTaBa KPUCTAJUIOB Pa3IMUHBIX BEIIECTB, BHIIAAAIOIINX U3 PACTBOPOB OT PA3IMYHBIX
(baxTopoB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. OBTEKTHKA, 3BTEKTUUECKHE cMecH. Kpuoruaparnas Touka. J[narpaMMbl KpUCTaIU3AIUH.

Tema 5. Iuccomuanusi. Mexanusmbl gucconuanun. (IIK-5)
Jlekuus.

Teopus anexkTpoaUTHYECKON quccouuanui. BiusHue npupoabl pacTBOPEHHOTO BEIIECTBA U PACTBOPUTEIS
Ha cTeneHb noHu3anuu. CuiibHbIE U ci1a0ble AMEeKTPOIUTHL. Teopus pacTBOPOB CHUIIBHBIX 3JIEKTPOJIUTOB.
Honnast cuna pacTBOpoB, KOA(PGUIMEHT aKTUBHOCTH M AaKTHUBHOCTb HOHOB. PacTBopbl ciabbIx
aneKTponuToB. [IpuMeHeHne 3akoHa AEMCTBYIOMIMX Macc K MOHHU3AIUH cladbIx nekTponuToB. KoHcranTa
MOHM3AIIH.

IIpakTnyeckoe 3aHsATHE.

1. Teopust 2NEKTPOIUTUUECKON TUCCOLMALMU. BiausiHue npupoas! pacTBOPEHHOIO BELIECTBA U
pacTBOPUTEII HA CTEIIEHb HOHU3ALUHY.

2. CunbHbIe U ClIa0bIe AIEKTPOJIUTHL.
3. Teopust pacTBOPOB CHIIBHBIX AJIEKTPOJIHUTOB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Nonnast cuna pacTBOpoB, KOAPGUIUEHT aKTUBHOCTH M aKTUBHOCTH HOHOB.

2. PacTtBOpBI ca0bIx 37eKTpoauToB. [IprMeHeHne 3akoHa AeUCTBYIONIMX MAacC K HOHU3AIMU CIIa0bIX
ANIEKTPOIUTOB. KOHCTaHTa MOHU3ALNH.

Tema 6. Hesoanbie pactBopsbl. (ITK-5)
Jlekumus.
Cucrembl kinaccuukallMi HEBOAHBIX PACTBOPUTENEH, OCHOBaHHbIE Ha (U3MYECKHX CBOICTBax
pactBoputeneil. Cucrembl Kiaccu(UKallMd HEBOAHBIX pPACTBOPUTENEH, OCHOBAaHHBIE HAa XHUMHUYECKHX
CBOMCTBaxX pacTBopuTeied. BiusiHHMe HEBOIHBIX PACTBOPUTEIEH HAa CUIIY KHCIOT U OCHOBaHWU. Teopus
conbBocHucTeM. JKuakuit ammuak 1 GTopoBOIOPOJT KaK paCTBOPUTEIH.
IIpakTnyeckoe 3ansATHE.

1. Cuctemsl KJ1acCU(pHUKALMU HEBOIHBIX PACTBOPUTEIICH, OCHOBaHHBIC HA (PU3NYECKUX CBOMCTBAX
pacTBOPUTEIICH.

2. CucteMmsbl KJIacCU(pHUKAIUN HEBOIHBIX PaCTBOPUTENIEH, OCHOBaHHBIE HA XUMUYECKUX CBOWCTBAaX
pacTBOPUTEIICH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. BausHue HEBOAHBIX PACTBOPUTEIICH HA CUITY KUCIIOT U OCHOBaHMM. Teopust COIbBOCUCTEM.
2. Kunkuit ammuak u GTOpOBOAOPO KaK PACTBOPUTEIH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA



4.1. Pactipenenenue 0amios:

rocemaemMocts — 10 0ayuioB

TEKYILHI KOHTpOsb — 70 6amioB

3 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npemuanbHbie 6amtel — 10 6ammon

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. O6mmas perieHne 10 BepHoe pemenne omHOW 3amaun — 2 0Oamia, JIOTHYCCKH BEpPHOE
XapaKTepUCTHKA |  3aaad perieHue, coieplkaimiee OmuoOKy B pacderax — 1 Oami, HeBepHOE
pacTBOPOB. pemenue — 0 6amioB
PacTtBOpuMOCTS.
2. peleHue 10 Bepnoe pemenne onHoil 3azauu — 2 0ajula, JIOTHUECKU BEpPHOE
Knaccudukanus | 3ama4 pelieHue, copepkailee omMOKy B pacderax — 1 Gajul, HeBepHOe
pacTBOpOB. pemenue — 0 6amioB
®duznueckas u
XUMHYECKas
Teopus
pacTBOpPOB.
3. 3aKoHBI peuieHue 10 Bepnoe pemenne ogHol 3amaud — 2 0Oajuia, JIOTHYECKH BEpHOE
pa3baBieHHBIX | 3ama4(K0 pelieHne, coaepkailee OmmMOKy B pacderax — | Oayui, HeBepHOE
pacTBOpOB. HTPOJIBH pewmenne — 0 6amnoB
blIii cpe3)
Tectupos 15 Pemenne Ttecta m3 15 BompocoB. Kaxnplii npaBUIBHBIN OTBET
aHue olleHHBaeTcs B 1 Oain
4. | Kpucrammmzamu | Ompoc 10 CoCTONT W3 HECKOJIBKHX BOIPOCOB, TPEOYIONUX MHCEMEHHOTO
sl U3 PacTBOPOB. orBera. [lomHBIA pa3BepHYTHIM OTBET Ha BoOIpoc — 2 Oamia,
OBTEKTHKA. HETIOJHBIN OTBET Ha Bompoc — 1 Gamr, orcyTcTBre oTBeTa — () 6amioB
5. | Auccommarus. | pemenue 10 BepHoe pemenne omHOW 3amaun — 2 0amia, JIOTHYCCKH BEpPHOE
MexaHu3MBbI 3a1aq perieHue, coaepkaimiee OmuoOKy B pacderax — 1 Oami, HeBepHOE
JTACCOTIMATTHH. pemenue — 0 6amioB
6. HeBoansie pemenue 10 BepHoe pemenne omgHOW 3amadum — 2 0amia, JOTHYECKH BEpHOE
PacTBOpBI. 3aga4(ko pelieHne, coaepxkaimiee OmMUOKYy B pacuerax — 1 Oam, HeBepHOE
HTPOJIbH pemenne — 0 6ammoB
blii cpe3)
KonTtpoinb 15 Pemenne Ttecra w3 15 BompocoB. Kaknmprii mpaBUIBHBIA OTBET
Has orleHnBaeTcs B 1 6ain
pabora
7. [TocemaeMocThb 10 10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit
8. [IpemuansHbIe OaIITBI 10 JlomomHUTENbHBIC TTPeMUAaTbHBIE 0aJUTBl MOTYT OBITh HAYUCIICHBI 32
BBITIOJTHCHWE TBOPYECKMX 3aJaHWii Ha BHIOOp CTymeHTa B
3aBHCUMOCTH OT TEMBI.
9. |WupuBuIyanbHBIC 3aaHUS, 50 CTYIEHT MOXET NPEJOCTaBUTh BCE 3aJJaHUS TEKYIEro KOHTPOIS U
C TMIOMOILBIO0 KOTOPBIX KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
10. HUroro 3a cemectp 100




HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOaipHol  mmikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 6. HeBonHbIE pacTBOpHI.
1. Ocmoc npeacrasisieT coOok:

1) camornpoun3BOIBLHOE OAHOCTOPOHHEE MEPEMEILEHNE MOJIEKYJT PACTBOPUTEIIS Yepe3 MOTYITPOHUIIAEMYIO
MeMOpaHy M3 TOM YaCTU CHCTEMBI, I7Ie KOHIIEHTPAIIUs PACTBOPHUTENS HIKE, B TY YaCTh CUCTEMBI, TIIE €TO0
KOHIICHTpAIIHS BBIIIE;

2) HecaMONPOU3BOJIILHOE OJHOCTOPOHHEE MepeMeIlleHNE MOJIEKYII pAaCTBOPEHHOTO BEIIECTBA Yepe3
MOJYTIPOHUIIAEMYIO0 MEMOpaHy U3 TOI YaCTH CUCTEMBI, [JI€ €r0 KOHLIEHTPAIlHs BBIIIE, B Ty YaCTh CUCTEMBI,
IJIe €r0 KOHILIEHTPAIIHs HIXKE;

3) caMOIpoOU3BOJILHOE OTHOCTOPOHHEE MEPEMEIIEHNE MOJIEKYJI PACTBOPUTEIIS Yepe3 MOIYITPOHUIIAEMYIO
MeMOpaHy W3 TOH YaCcTU CHCTEMBI, I7Ie KOHIIEHTPAILUS PACTBOPHUTEIS BHIIIE, B TY YaCTh CUCTEMBI, T1I€ €T0
KOHIICHTpALUs HUXKE;

4) HecaMONpPOU3BOJILHOE TIEpEMELICHIE MOJIEKYJST PACTBOPEHHOTO BEILIECTBA U PACTBOPUTEIISI Yepe3
MOJYTIPOHUIIAEMYIO MEMOpaHy.

2. [Ipu xpucTamImu3any pacTBOPEHHOTO BEIIECTBA U3 HACKHIIIEHHBIX €r0 pacCTBOPOB
MEJIKOKPUCTAITNYECKUE OCaIKH 00pa3zyIoTCs:

1) korna ckopocTh 00pa30BaHMs HOBBIX IEHTPOB KPUCTAITN3ALIMHN BbIIIE CKOPOCTH POCTA KPUCTAIIIOB,;
2) Korna CKOpocTh 00pa30BaHMUS HOBBIX IIEHTPOB KPUCTAILTU3AIUHN BhIIIE CKOPOCTH POCTA KPUCTAIIIOB,;
3) xoraa cKopocTh 00pa30BaHMs HOBBIX IEHTPOB KPUCTAIIU3ALMU PaBHA CKOPOCTH POCTa KPUCTAJIIOB;
4) METKOKPUCTAILUTUIECKUE OCAIKH HEe 00pa3yroTCsl HUKOT/IA.

3. Kaxymasicsi cTenenb Juccouranuu (0Kax.) IUIsl CUIIBHBIX 3JIEKTPOIMTOB OTPaKaeT:

1) TO KOMMYECTBO AKTUBHBIX HOHOB, KOTOPBIE CTAIKMBAIOTCS U MPEBPAILAIOTCS B MOJICKYJIbI;

2) TO KOTUYECTBO aKTUBHBIX HOHOB, KOTOPbIE MPUHUMAIOT yYaCTHE B XUMUYECKUX U (PU3HUECKUX
nporueccax;

3) oTHOILIEHUE YKCIIa MOJIEKYII, pPaclaBIIMXCS HAa MOHBI K 00ILIEMY YHCITy MOJIEKY] B paCTBOPE;

4) OTHONICHHE YHCIIa MOJIEH TAHHOTO 1-TO KOMIIOHEHTA () K CyMMe YHCell MOJIei BceX KOMITOHEHTOB B
pacTBope.

4. Koo puIimeHT akTHBHOCTH TTOKa3bIBALT:

1) HaCKOJBKO TIOBEICHUE HOHOB B PACTBOPE AJIEKTPOJIUTA TP TAHHON KOHIIEHTPALUHU OTKJIOHIETCS OT MX
MOBEICHUS TTPU OECKOHEYHOM pa30aBICHUHN PACTBOPA;

2) HaCKOJIbKO MOBE/IEHUE HOHOB B PaCTBOPE AIIEKTPOJIUTA MPU TaHHOM TeMIlepaTrype OTKIOHSIETCS OT X
MOBEJICHUS IPU TeMIepaType aObCOMOTHOTO HYJIS;

3) HaCKOJIBKO aKTUBHOCTH OOJIbIIIE KOHIICHTPAIIUH;

4) HACKOJIBKO TIOBEJICHUE HOHOB B PACTBOPE AIIEKTPOJIUTA MPHU TaHHOW KOHIICHTPAIIUU OTKIOHSETCS OT UX
MOBEICHUS TPU OECKOHEYHOM YBEIMUEHUU KOHIICHTPAIIUH.

5. 3axoH Payns miacut:

1) OTHOCHUTENBHOE MTOHMKEHUE IaBIICHUS Mapa pPaCTBOPUTES HAJl PACTBOPOM PaBHO MOJIBHOM A0
PacTBOPEHHOIO BEIIECTBA;




2) OTHOCHUTENBHOE TOHM)KEHUE JAABJIECHUS Iapa PACTBOPUTENS HAJl PACTBOPOM PaBHO MAaCCOBOM J1071€
PacTBOPEHHOIO BEIIECTBA;

3) OTHOCHUTENBHOE TOHMKEHUE 1aBIEHUS Iapa PaCTBOPUTEIS HAJl pACTBOPOM PAaBHO MOJISIPHOM
KOHILIEHTpAIM1 paCTBOPEHHOIO BEIIECTBA;

4) OTHOCUTENBHOE TOHM)KEHUE AABJICHUS Iapa PACTBOPUTENS HAJl PACTBOPOM PaBHO MOJISUIBHON
KOHLICHTPAL[UU PACTBOPEHHOI'O BELICCTBA.

6. IIpu caMonpon3BOIBLHOM PAaCTBOPEHUH COJIM B BOZE:

1) pacTBOp MOTJIOMIAET TEILIO;

2) pacTBOp BBIIEISAET TEILIO;

3) pacTBOp MOKET KaK MOMIOUIATh, TAK U BBIAEIATH TEIUIO;

4) Temneparypa pacTBOpa HE U3MEHSIETCSL.

7. DBTEKTHKA — JTO:

1) xorna npu oxJaXKACHUH pacTBOpa KPUCTAJUIU3YETCS (3aTBEPAEBAET) pAaCTBOPUTEIND;

2) Koraa mpH OXJIAXKJICHUH PACTBOpA KPUCTAIIIM3YETCs (3aTBEPAEBAET) PACTBOPEHHOE BELIECTBO;

3) Korja npu OXJIaXKJCHUH PACTBOPa KPUCTAJUIM3YIOTCS (3aTBEpAEBAIOT) OMHOBPEMEHHO 002 KOMIIOHEHTA;
4) TaKoro MOHATHUS HE CYILIECTBYET.

8. K mpoTOnUTHYECKUM OTHOCATCSL PACTBOPUTEIH:

1) He criOCOOHBI BCTyNaTh B KUCIOTHO-OCHOBHOE B3aUMOJIEHCTBHE, CBSI3aHHOE C IEPEHOCOM IPOTOHA;

2) He MPOSBIAIONINE TPOTOHOAOHOPHYIO MIIM IPOTOHOAKIEITOPHYIO (DYHKIIHIO MO OTHOLICHHIO K
PacTBOPECHHOMY BELIECTBY;

3) nposBIsIOIIKE TPOTOHOJOHOPHYIO WIIM MPOTOHOAKIENTOPHYIO (DYHKIIHIO IO OTHOIIECHHIO K
PacTBOPECHHOMY BELIECTBY;

4) He CIOCOOHBI BCTYIATh B KUCIIOTHO-OCHOBHOE B3aUMOJICHCTBHUE, CBSI3aHHOE C TIEPEHOCOM aHUOHA.

9. UccnenoBanue CTPYKTYPhl KPUCTAUIOTHIPATOB ITOKA3aJI0, YTO XapaKTep CBSA3HM MOJICKYJ BOJBI B HUX
MOYET OBITh:

1) BaniepBaaIbCcoOBa CBA3b, KyJOHOBCKAs U BOAOPOHAS CBA3b;

2) IUNOIb-AUIOIBHOE B3aUMOECHCTBYE, KOBAJIEHTHAs! U HOHHASI CBSI3b;

3) MOH-TMTIONBHOE B3aMMOJICHCTBHE, KOBAJIEHTHASI U MIOHHAs! CBA3b;

4) NOHHO-IUIIOJIBHOE B3aUMOJICHCTBUE, BOAOPOAHASI CBSI3b U MOJISIPU3ALIMOHHOE B3aUMOAECHCTBHE.

10. ITo nunons - TMNONBHOMY MEXaHU3MY JUCCOLMUPYIOT Ha HOHBI TE€ IEKTPOIUTHI, KOTOPbIE UMEIOT:
1) KOBaJIEHTHYIO HETIOJIIPHYIO CBSI3b;

2) aTOMHYIO0 KPUCTAJIJIMYECKYIO PEILETKY:;

3) MOHHYIO KPUCTAITINYECKYIO PEIIETKY;

4) KOBaJICHTHYIO MOJISIPHYIO CBA3b.

11. CornacHo Teopuu CUIBHBIX AeKTposnnToB Jlebas-I tokkens:

1) cunbHBIE 2IEKTPOIUTHI TPAKTUYECKH MOJHOCTBIO JUCCOLIMUPOBAHBI TOJILKO B Pa30aBIEHHBIX pacTBOPAx;

2) CHUJIBHBIC SJICKTPOJIUTHI HPAKTUUCCKHU MMOJTHOCTBHO AUCCOIUHUPOBAHBI HC TOJIBKO B pa363.BJIeHHBIX
pacTBopax, HO U B PacTBOpax Jito0O0i KOHIICHTPAIUY;

3) CHUJIBHBIC SJICKTPOJIUTHI HPAKTUYCCKU MMOJTHOCTHbIO JUCCOUMUPOBAHBI TOJIBKO B KOHIICHTPUPOBAHHBIX
pacTBopax;

4) cunbHBIE 3JEKTPOIUTHI ¢1a00 TUCCOLMHUPYIOT B paCTBOPAX 000 KOHIIEHTPALIUH.

12. K anpOoTOHHBIM OTHOCSTCSI PACTBOPUTEIIHN:

1) HEe cIOCOOHBI BCTYIIATh B KUCIIOTHO-OCHOBHOE B3aUMOJICHCTBUE, CBSI3aHHOE C TIEPEHOCOM MIPOTOHA;

2) He TPOSBIISIONINE TPOTOHOTOHOPHYIO UM MPOTOHOAKLEITOPHYIO (DYHKIIMIO 110 OTHOIIEHUIO K
PacTBOPEHHOMY BEILIECTRY;

3) mposBIISIONIME TPOTOHOIOHOPHYIO UM MPOTOHOAKIETITOPHYIO (DYHKIIMIO 110 OTHOLLIEHUIO K
PacTBOPEHHOMY BEILIECTRY;

4) He cIOCOOHBI BCTYIATh B KUCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, CBSI3aHHOE C TIEPEHOCOM aHHOHA.
13. KoHcTaHTa 1 CTEEeHb TUCCOIUALINNA 3aBUCHT:
1) oT oObeMa pacTBopa;
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2) OoT TeMIeparyphl;

3) oT HaNMYUs UHAUKATOpA B PacTBOPE;

4) ot Maccel pacTBopa.

14. Hanu4ue noHHOM aTMochephl BOKPYT HOHA ITPUBOJIUT K TOMY, YTO:

1) aeKTpONpOBOAHOCTL PACTBOPA CUIIBHOIO 3JIEKTPOIUTA, HAXOAUMas! ONBITHBIM IIyTEM, OKa3bIBaeTCs
paBHOM TOM BETMYUHBI, KaKas MOTy4YHIach Obl, €Clii Obl BCE HOHBI UMENT BO3MOXKHOCTh OECIPEIsITCTBEHHO
IIepEMEIAThCS B MIEKTPUUECKOM I10JIE;

2) BIEKTPONPOBOAHOCTD PACTBOPA CUIIBHOTO AIEKTPOJINTA, HAXOAUMAs OINBITHBIM IIyTE€M, OKa3bIBaETCs
Oosbliie TOM BEIMYMHBI, KaKas MoJydnsIach Obl, €Cu Obl BCE HOHBI UMEIH BO3MOKHOCTH O€CIPENsITCTBEHHO
MepPEeMEIAThCsl B AJEKTPUUECKOM TOJIE;

3) BNEeKTPONPOBOAHOCTL PACTBOPA CUIIBHOIO 3JIEKTPOIMTA, HAXOAUMas! OIBITHBIM IIyTEM, OKa3bIBaeTCs
MEHBIIIE TOH BETMYUHBI, KaKas MOJTy4YHIach Obl, €Clid Obl BCE HOHBI UMENTH BOZMOXXHOCTh
OecCIpensATCTBEHHO MEPEMEIIATHCS B AIEKTPHUECKOM T10JIE;

4) MOHBI B HNIEKTPHUUECKOM TOJIE HE MOTYT MEPEMEIIAThCS.

15. 3akon Bant — ['odda macut, 9To 0CMOTHYECKOE 1aBJICHUE PABHO:

1) mpon3BeIEHUIO MOIIPHOM KOHIICHTPAIMH Ha Ta30BYIO IOCTOSHHYIO M TEMIIEPaTypYy;
2) npou3BeIEHUIO MOJIbHOW KOHIICHTPAIIMK Ha ra30BYI0 MOCTOSHHYIO M TeMIeparypy;

3) MpoM3BEICHNIO MOJISUTBHOW KOHIIEHTPAIMY Ha Ta30BYIO MOCTOSHHYIO U TEMIIEpaTypy;
4) nmpou3BeIeHNI0 HOPMAIbHOM KOHLIEHTPAIMH HA Ta30BYIO MIOCTOSHHYIO U TEMIIEPATYDYy.

Onpoc

Tema 4. Kpucrannuzanuys u3 pacTBOPOB. DBTEKTHKA.
1. Yro o3HayaeT NpoeKLUs TOYKU NEPECEUEHMsI KOHOBI C JIMHUEN CONMIyca Ha OCh KOHLEHTpALni?
2. Yto o3Ha4aeT MPOEKIMS TOUYKU NEPECEUCHHS KOHOIBI C JIMHUEN JTMKBUIyCa HA OCh KOHIIEHTPALH?

3. KoHopa pazneneHa TOUYKOM, MOKa3bIBAIOIIEH COCTAaB CIUIaBa Ha JBa OoTpe3ka. OTpe30K MpHIIErarolui K
JIMHUY JIMKBHUyCa BABOE JUTMHHEE. KakoB MpOIEHT UKo (a3bl B CIIaBe?

4. KoHopna paszeneHa TOYKOM, NOKa3bIBAIOIIEH COCTaB CIUIaBa Ha JiBa oTpe3ka. OTpe30K NMpHIIEeraroufil K
JIMHUY JIMKBHUyCa B/ABOE JUTMHHEe. KakoB MpoIeHT TBepAoi (assl B criiaBe?

5. Ha xakoli TMHHMHU JI€KUT TOYKA, COOTBETCTBYIOIAs] KOHILy pAaBHOBECHOM KpUCTAJNIN3ALMHU CIU1aBa?

6. Cxonpko (a3 HaxOmSITCS B PABHOBECHH MPU MIEPBUYHON KPUCTAIUIA3AIMH JIBYXKOMIIOHEHTHOTO CTUIaBa HE
3BTEKTHUECKOTO cocTaBa?

7. Kak Ha3pIBaeTCA pa3sHUlla MEXIY TEMIEPaTypoil TUIaBJICHUS U KPUCTAIUIA3AlUA MeTasia?

8. Kak Ha3pIBaeTCsi CHOCOOHOCTH TBEpAOIO Tella CYIIECTBOBATh B HECKOJBKUX KPHUCTAITMUECKHUX
CTpyKTypax?

9. Ilo xaKko# TUHUM U3MEHSIETCS COCTaB KHUIKON (ha3bl B Ipoliecce KPUCTATU3Au?

10. ITo xakoMy TIpaBHITy OmpenensieTcs cocras ¢az?

11. ITo kakoMy TIpaBUITY ONIPEEIIETCS KOMTMUECTBO (pa3, HaXOASIIMXCS B pABHOBECUU?

12. B xakux KOOpJAWHATaX CTPOSAT KPUBBIE OXJIAXKACHUS CILIABOB?

13. Kak Ha3pIBaeTcs Iepexol MeTajla U3 JKUAKOTO MM MapooOpa3HOrO COCTOSIHMS B TBEPAOE C
00pa3oBaHHEM KPHCTAJUINYECKOH CTPYKTYpPbI?

14. Kak Ha3pIBaeTCsl Tpymna XUMHYECKHUX 3JIEMEHTOB, OONajaromuX B 00JacTH HHU3KUX TEMIIEPaTyp
SBJIECHUEM CBEPXIIPOBOJUMOCTH?

15. Kak Ha3bIBaeTCs JIMHUSA JUarpaMMbl COCTOSHUS, HA KOTOPOH JIEKaT TOUKH, COOTBETCTBYIOLIME Hayaly
PaBHOBECHOW KpUCTAJNIM3ALUNU CIu1aBa?

16. Yto Ha3bIBalOT 3€pHOM MeTasuia?

pelleHHe 3a1a4



Tema 1. O6mas xapakTepucTiKa pacTBOpoB. PacTBOpuMOCTS.
1. Onpenenure GpakTop IKBUBATIEHTHOCTH BEILIECTBA, YKA3aHHOIO B YPAaBHEHUAX U CXEME PEAKIIMNA NIEPBBIM:
a) NaOH + HCI = NaCl + H20
0) H3PO4 + 2KOH = K2HPO4 + 2H20
B) Na2CO3 + 2HCI = 2NaCl + CO2 + H20
r) KMnO4 + Na2SO3 + H2S04 — MnS0O4 + Na2S04 + K2SO4 + H20

2. PactBOp cepHO Kucinorel oobemoMm 20 mi mmeeT IoTHOCTh 1,08 r/MiI M MaccoBoe coiep)kaHue
kucnotel 11,6 %. Omnpenenute MOJISPHOCTb, MOJSIBHOCTb, TUTP M HOPMAaJbHOCTb 3TOTO pacTBOpa.
f5kB(H2S0O4) = 1/2.

3. Ckonbko MUUTUIUTPOB 24%-HOro pactBopa ammuaka(p = 0,915r/mn) (frxB = 1) morpelyercs ans
npuroroienus 2 1 0,5 H pactBopa?

4. Cmemanu 350 mu pactBopa ¢ konnentparueir HCI 0,05 M u 500 mn pactBopa ¢ konnentparueid HCl
250 MMouTB/11. BRIUucInTe MOJSPHYIO KOHIICHTPAILIUIO COJISTHOM KHUCIOTHI B TIOJIyY€HHOM PacTBOPE.

5. B 1630 romy Hemenkuii xumuk Horann-Pymonpd ImayGep, m3ydas coctaB BOAB MHHEPAIBLHOTO
HMcTOYHWKa BONMM3KM Hoimraara, OTKpeUT JeueOHbIe CBOMCTBA MUPAOWIINTA - KPUCTAJLUIOTHApaTa Cyibdara
Hatpus coctaBa Na2S0O4 10H20. 3to BemecTBO, NOJyYHMBINEE Ha3BaHWE 'TiayOepoBa coJib'",
Bpauu-MpaKkTUKU yCHelHo npuMensan 6omnee 300 et kak aemeBoe U 0e3BpeHOe cI1abuTeIbHOE CPENCTBO.
Kpome TOro, MupaOuiaut B OOJBLIOM KOJIMYECTBE MPUMEHSETCS B CTEKJIOBAPEHUHM U JIPYTHX OOJIACTIX

MIPOMBITIUICHHOCTH. PaccumTaiiTe Maccy BOmbl M O€3BOJHOTO cyib(dara HaTpwsi, comepxammxcs B 322 Kr
Na2S04.10H20 (xp).

6. Eciiu pactenust (Hanmpumep, MOMUOPHI) B TEIUIUIIE OBUTH TTOpaykeHbI (GUTO(TOPO30M, TO PEKOMEHTYETCS
nocisie cOopa ypokas U yjaneHust 00TBBI ¢ rpsiiok o0padoraTs 3eMito 1,5%-HbIM (B pacuere Ha O€3BOIHYIO
coJib) pacTBopoM cynbdara mean. Kakas macca kpuctamioruapara cocraa CuSO4 . SH20 (kp) tpebyercs
g npuroroBiienus 100 i Takoro pactBopa? IlnotHocts 1,5%-H0r0 pactBopa CuSO4 pasna 1014 r/m.

7. Jlns 3acona OTypIOB HCIONB3YIOT 7%-HbI BOIHBIM pacTBOp MOBapeHHOM coiu (XJIOpHAa HaTpus).
HMeHHO Takoii pacTBOp B AOCTATOYHON Mepe MOMAABISET KUZHEACSITEIbHOCTh 00JIE3HETBOPHBIX MUKPOOOB
U TUJIECHEBOTO IpubKka M B TO K€ BpPEMsl HE MPEMSATCTBYET IMpoIlleccaM MOJIOUHOKHUCIOIO OpOXKEeHUS.
Paccuuraiite Mmaccy conu u 00beM BOZBI IS IPUTOTOBICHUS S5 11 7%-HOTO pacTBOpa XJIOpuaa HATPHsl, €Clin
ero TIoTHOCTh paBHa 1048 r/n. Beranucaute monsapHyto koHreHTpamnuio NaCl B 3ToM pacTBope.

Tema 2. Knaccudukaius pactBopoB. Puzndeckas 1 XMMUYECKasi TEOPHUS PACTBOPOB.
1. PaccuunTaiite cTeneHp quccoruaniy (MOHU3aIi1) B pacTBOPE ¢ MaccoBOi noneit ammuaka 10%.
[TnotHoCcTh pactBopa 0,96 r/mi; K = 1,74-10-5.
2. XnopuJ KalbliKs UCTIONb3YeTCsl B MEIULIMHE B KauecTBe JieueOHoro mnpemnapara. Ornpeneanute MOJISpHYIO
KOHIIEHTpAaIMio HOHOB Kaiblus U uoHoB Cl- B 22%-noM pactBope CaCl2 (p = 1,0 r/mn), ecnu creneHb
JIIMCCOITHAIINI COMU B HeM cocTtaBigeT 90%.
3. Crenenp aucconuanuu ykcycHoil kuciorsl B 0,1 M pactBope paBHa 1,32:10-2. HaiiTu koHCTaHTy
JUCCOLMAIMK KUCIIOTHI U 3HaueHue pKa.
4. KoHcTaHTa AMCCOLUMAlMA CUHUIIBbHOM KUCHOTh paBHa 7,9 -10-10. Haiitu crenens nucconumanuu HCN B
0,001 M pactBope.
5. Yemy paBHa KOHLEHTpauusi MOHOB Bogopona H+ B BOgHOM pacTBOpe MypaBBUHOM KHUCIIOTBI, €CIIM 4 =
0,03?
6. B 0,1 H. pacTBOpe CTENEHb MAUCCOLMALMM YKCYCHOW KuciaoTel paBHa 1,32:10-2. Ilpm kaxoit
KOHIICHTpAaI# a30TUCcTOi KucinoTel HNO2 ee cTtenens qucconuanuu OyAaeT Takou xe?
7. Onpenenute KOHIEHTpaluio HOHOB Bomopoma H+ B 0,012 M pactBope OenzoiiHoil kuciotel (Ka =
6,3-10-5).
8. PaccunraiiTe MOHHYIO CHiTy BOAHBIX pacTBopoB B 1 i: a) 0,01 mons xmnopuna kamust KCI; 6) 0,01 monb
xnopuaa xxenesa (I1I) FeCl3; B) 0,01 mons cynbdara amomunus Al2(SO4)3.
9. PaccumraiiTe MOHHYIO CHJIy PacTBOpa, MOJIYYEHHOTO MPU CMEIIMBAaHMM PABHBIX OOBEMOB BOIHBIX
pactBopoB cyibdara ammoumsi(NH4)2SO4, xmopuma ammonuss NH4Cl u ammmaka, ecnu HCXOIHas
KOHIIEHTpAIIHsI BCEX TPEX pacTBOPOB oanHaKoBa v paBHa 0,060 Momb/m.
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10. PaccunTaiiTe HOHHYIO CUITy pacTBopa « Tpucoiby, IPUMEHSIEMOTO B MEAUIIMHCKON IPAKTUKE B KAUECTBE
IJ1a3M03aMEILAOIIEr0 PACTBOPA, HA OCHOBAHUM €ro Iponucu: Hatpus xiopua — 0,5 1, kanust xaopug — 0,1

I, HaTpus ruapokapoonar — 0,4 1, Bona asst uabekiuii 70 100 mur.

11. Boansiit pactBop cynbdara meau (I1) ¢ maccosoii nomneit 1% (p = 1,009 r/mi1) Ha3HayalOT B MaJIbIX A03aX
IUIs YJIy4lIeHNs] KpOBETBOPHOM (PyHKIMH. BbIUMCINTE aKTHBHOCT HOHOB MEIM B TAKOM PacTBOpE.

12. Ilpu oTpaBieHHSIX LUAHUAAMH BHYTPHUBEHHO BBOAAT 2%-HbIA pacTBOp HuUTpuTa Hatpus (p = 1,011

r/mi). Berauciaute ko3 PuimeHT akTHBHOCTH HOHOB B 3TOM PacTBODE.

13. BonHble pacTBOpHI Cyiab(ara IUHKA MPUMEHSIOT B KaueCTBE IIA3HBIX Kallelb KaK aHTHCENTHYECKOe
cpenctBo. Paccunraiite akTMBHOCTh MOHA LIMHKA B PacTBOpax ¢ MaccoBo noneit cynbdara nunka 0,1%;
0,25%. I110THOCTH PACTBOPOB MPUHSATH paBHOM 1 T/MIL.

14. Paccuuraiite cpequuii KodppuuueHT akTUBHOCTH Hoauna Hatpus B 0,20 M pacTBope W cpaBHHTE C
SKCIEpPUMEHTaIbHON BennunHoi 0,751.

15. Beruucnure MOHHYIO CUy pacTtBopa, coiepxkamero B 1 i 0.01 monp xnopuna kansuus CaCl2 u 0,1
MoJb cyibdara HaTpus Na2SO4.

16. Beruucnure aktuBHOCTH OH- -noHOB B 0,05 M pactBope runpokcuaa 6apus Ba(OH)2.

17. BpluucauTh KOHIIEHTpalMiO B MOysix Ha 1 71 pactBopa xmopuaa Oapust BaCl2, ecnu moHHas cuia
pactBopa ero 0,09.

18. Bpruncnure MOHHYIO0 CHIIy pacTBopa, coiaepxamiero B 1 a1 0,01 monb azotHo#t kucinotel u 0,1 Monb
XJIOpUJa HATPHSL.

19. BbluncinuTe MOHHYIO CHUIy M aKTUBHOCTH MOHOB B pacTBope, conaepxaiieM B 1 1 0,01 Mons xjmopuaa
xene3a (I11) u 0,01 Mmonb HUTpaTa Gapwus.

20. BrrunciauTe MOHHYIO CHIIYy U aKTMBHOCTh MOHOB B pacTBope, comepkamem B 1 11 0,01 momb cynsdara
Hatpud 1 0,005 Moab XJ0pUIa ATFOMUHUS.

21. [loxcumTaiiTe MOHHYIO CHITy pacTBopa, coaepskamero 100 /i cynsdara HaTpws.

22. ToxacunTaiiTe HOHHYIO CHITy MOJSIPHBIX PAacTBOPOB: a) COJSHOW KHCIOTHI, 0) xmopuaa xkenesa (II), B)
TUAPOKCU/IA KAJIbLIUS.

23. Yemy paBHa aktuBHOCTb HOHOB Ca2+ u Cl- B 0,02 H. pacTBOpe XJ0opuaa Kaabus?

24. BeruuciauTe akTUBHOCTD TUAPOKCUI-MOHOB B 0,05 M pacTBOpe ruapokcuia oapus.

25. I'mapoxcun Harpus (8 r) pactBopeH B 10 s Boabl. Beluncianre akTUBHOCTD TMAPOKCHA-UOHOB B 3TOM
pacTBope.

Tema 3. 3akoHbI pa30aBICHHBIX PACTBOPOB.
1. Inst ra3upoBaHust BOJBI B JOMAILTHUX YCIOBHUSX UCTIONB3YIOT CU(OH, B KOTOPOM CO3/1a€TCsI JaBICHUE
nByokucH yriepoaa 5,0 arm. PaccuuTtaiite MONSApHYIO KOHIEHTPAIMIO 00pa3yIoLIHiics COI0BOM BOIBI.
2. PactBop 20 r remornobuna B 1 1 BOmbl MMeeT ocMoTHYeckoe naasienue 7,52.10-3 atm mpu 25°C.
OmnpenenuTts MOJSIPHYIO Maccy reMornoouHa.
3. IIpoba Henerydyeil xupHOU KUCHOTH obmmel dpopmynoit CnH2n-3COOH wmaccoii 1,263 r pacTBopeHa B
500 v CC14. Temeparypa kumeHusi pactBopa cocrtaBuia 76,804°C. OnpenenuTs, Kakas KHCIOTa ObLIa
uccienoBaHa, eciu Ttemneparypa kuneHus uucrtoro CCl4  cocrasnser 76,76°C, a MounsipHas
H0yIIIMOCKONINYeCcKast KOHCTaHTa ero paBHa 4,88.

4. PaccumuTaiiTe MUHUMAJIbHYI0 OCMOTHYECKYIO PadoTy, COBEpIIAEMYIO TOYKAMH JJIsl BBIACIICHUS] MOUEBHUHBI
npu 36,6°C, ecnu KOHIIGHTpalMs MOYEBHMHBI B I1azme kpoBH uenoBeka 0,005 monw/i, a B moue 0,333
MOJIB/JI.

5. Benok ChIBOpOTOUHBIM anbOyMHUH 4YEIOBEKa HMEET MOJSIpHYI0 Mmaccy 69 kr/monb. Paccuuraiite
OCMOTHYECKOE AaBieHue pacTBopa 2 T 6enka B 100 mu Boasl nipu nipu 25°C B I[1a 1 MM pt. cT. [ImoTHOCTH
pacTBOpa MPUHATH PABHOM MIIOTHOCTH YUCTOU BOJIBI.

6. IIpu 30°C naBneHue napa BOJHOIO pacTBopa caxapo3bl paBHO 31,207 MM pr.cT. JlaBieHue napa 4ucToiu
Boas! ipu 30°C paBuo 31,824 mm pt. ct. [InmotHOCTH pacTBopa 0,99564 r/mil. yemy paBHO OCMOTHYECKOE
JaBJICHUE 3TOTO pacTBOpa?

7. Ilnazma xpoBu uenoBeka 3amepsaeT npu —0,56°C. KakoBo ee ocMormueckoe mamieHue npu 37°C,
M3MEPEHHOE C TIOMOIIbI0 MEMOPAHbI, MPOHUIIAEMOH TOJIBKO JIJIs1 BOABI?

13
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8. MonsipHylo Maccy JHNUIA ONPEACTSAIOT IO TOBBIIICHUIO TEMIeparypbl KureHus. Jlumug MoxHO
pacTBOpuThH B MeTaHoje win xysopodopme. Temneparypa kunenus meranona 64,7°C, Tersora ucnapeHus
262,8 kan/r. Temneparypa kurnenust xiopogopma 61,5°C, a teruora ucnapenust 59 xan/r. Paccuuraiite
50YyIIIMOCKONINYECKHUE MTOCTOSIHHBIE METaHOoJIa M XJIOpOo(opMa.

9. Kpuockonuueckas nocrosHas kamgopsl paBHa 40, temmeparypa miasnenus - 452 K. Omnpenenutsb
TeMIeparypy IUIaBJIeHUsI CMeCH, coepskarield 1% MoueBHHBI B Kamdope.

10. 114 NOAKO)KHOTO M BHYTPUBEHHOI'O BBEIEHUS MEIUIMHCKUX IPENaparoB B KAau€CTBE JKUIKOW CpENbI
ucnons3ytoT 0,9%-Hb1il pacTBop xnopuna Harpus npu 20°C, kaxymascs CTENEHb JUCCOLUALMU COJU B
pacTBope mpH ykazaHHOH Temmeparype paBHa 70%. KakoBa OyneT mpolieHTHash KOHLEHTpAIUs pacTBOpa
IJIFOKO3BI, 1300cMOTHYHOTO pacTBopy NaCl1? IlinoTHOCTH pacTBOPOB IPUHATH PaBHBIMU €IMHHULIE.

11. PacTtBOp, conepxkammii B 25 T Boasl 0,608 T 6eH30iHOM KUCHIOTHI, KUIUT Tipu Temreparype 100,104°C.
D0ynnuockonucueckas koHcranta Boabl 0,512. K cnma®blM MM CHIBHBIM BIIEKTPOJIIUTAM OTHOCHUTCS
Oen3oitHas kucnora? OTBET MOATBEPAUTH paCUCTaMHU.

12. TIpu 17°C ocmoTruueckoe AaBieHHE pacTBopa ModeBUHBI paBHO 1,2x105 ITa. KakoBo OyneT naBneHue,
€CJIU pacTBOp pa3daBUTh B 3 pasa, a TemMneparypy noBbicuthb 10 30°C.

13. OnpenenuTh TeMIeparypy 3aMep3aHus pacTBopa, coaepraiiero 1,205.1023 monekyn HEIEKTpOIuTa B
1 11 Bogpl. Kpnockonuueckasi KOHCTaHTa BOJbI paBHa 1,86.

14. Bp4MCINTE OCMOTHYECKOE JaBIE€HUE MOPCKOM BoAbl pu 27°C, eclii OHa UMEET CIAEAYIOUINNA COCTaB:
27,2 t/n NaCl, 3,24 r/n MgC12, 2,3 r/n MgS04, 1,3 r/n CaS04, 0,6 r/n KC1. Crenenn aucconuamnuu
coJIel TIPUHSATH PAaBHBIMU €IMHHUIIC.

15. Bonnbiit pactBop coaepxkut 0,5% (mac.) moueBunsl (NH2)2CO u 1% (mac.) mmoko3sl C6H1206.
KakoBa Temnieparypa ero 3amep3aHusi, €ClIM KpHOCKOIIMYECKasl IOCTOsSIHHAs BOJbI paBHa 1,867

16. Ilpu Ttemneparype 27°C ocmoTnyeckoe naBieHHe pacTtBopa caxapa 1066 rlla. Onpenenutsb
OCMOTHYECKOE JJaBJeHue 3Toro pacteopa mpu 0°C.

17. PactBop, conepxkammii 0,933 r 6pomuaa Harpus B 33,5 T Bojbl, 3aMep3aeT npu temieparype —0,944°C.
BerarcnuTh KaXyIIyrocs CTeneHb TUCCOIMAIMA OpOMIIa HATPHS.

18. DOymmockonuueckass noctosiHHas ans Boxasl 0,512, Ilpu kakoit temmeparype KuUmut 5%-Hbli (1O
Macce) pacTBop TpocTHukoBoro caxapa C12H22011 B Bozpe?

19. Ckonpko rpaMMOB TJIHIIEpHHA HEOOXOAMMO 100aBUTH K 1,0 KT BOABI, 9TOOBI pacTBOp HE 3aMep3al JI0
-0,5°C? Kpuockonuyeckasi IOCTOSIHHAs BOAbI paBHa 1,86.

20. Yemy paBHa TemmepaTypa 3aMep3aHus BOAHOIO pacTBOpa MOYEBHUHBI, B KoTopoM coxepxkutrca 0,0032
MOJ1. 1014 MoueBuHBI? Temnora miasiaenus Boasl 333,1 JIx/r.

Tema 5. Aucconuarnus. Mexanu3Mbl JUCCOITAAIUH.
1. Crenenp quccouunanuu ykcycHoi kucinorsl CH3COOH B 0,1 M pactBope pasna 1,32-10-2 Haiitu
KOHCTaHTY JUCCOLUALIUU KUCIIOTHI.
2. Koncranra nuccounanuu nuanosonopoaHoi kucinorst HCN pasna 7,9-10-10. Haiitu crenens
nuccoruaiuu kucnotsl B 0,001 M pactBope.
3. BpruuciuTh KOHIEHTpaLUo HoHOB Bojopozaa B 0,1 M pactBope xsopHoBatucToii kucinotsl HCIO.
KoncranTa auccouuaruu kuciaotsl pasHa 5-10-8.
4. CryneH4arsle KOHCTaHThI JUCCOLMALIUN CEPOBOJOPOIHON KHCa0ThI paBHbI K1 = 6-10-8 u K2 =
1-10-14. Beruucnute koHeHTpanuu nonoB H+, HS- u S2- 8 0,1M pacTBOpe KUCIIOTHI.
5. Koncranra nuccouunanuu Macisinoit kucnorsl C3H7COOH pasna 1,5-10-5. Beruuciauts creneHs ee
nucconmaiuu B 0,005 M pactope.
6. HaiiTu ctenens guccouuanuu xjaopHoBatuctoi kuciotel B 0,2 M pactBope. KoHncranra qucconuanuu
paBHa 5-10-8.
7. Crenenp quccoumanuu mypassuHoi kuciaorel HCOOH B 0,02 H pactBope paBHa 0,03. Onpenenuts
KOHCTaHTY JUCCOLIMALIUY.
8. Ilpm Kaxoil KOHLIEHTPALIUN PacTBOpPA CTEIIEHb TUCCOIMAIINN a30TUCTOM KHCIOTHI OyzeT paBHa 0,27
KoncranTa auccouuanuu kuciaotsl paBHa 4-10-4.
9. Uemy paBHa KOHILIEHTpAI1sl HOHOB BOAOPOa B BOAHOM pacTBope MypaBbuHO# kuciorst HCOOH, ecnu
crenenb auccounanuu pasHa 0,03? Koncranra quccounanuu kucnotsl 1,8-10-4.
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10.  BpruucauTh KOHIIEHTpALHMIO HOHOB Bogopoa B 0,02 M pacTBope CepHUCTOM KUCIIOTHI.
Jluccounanyei KUCIOTHI IO BTOPO cTyneHu npenedpeus. KoncranTa nuccormanuu K1=1,6-10-2.

11.  Paccuurars crenens quccounanuu 3%-Horo pactBopa ykcycHoi kuciaorel CH3COOH u
KOHIIEHTpALMI0 MOHOB BOJOPO/A, €CJIM KOHCTaHTa Auccouuanny kucaotel 1,8-10-5. ITnotHOCTH pacTBopa 1
KI/J1.

12.  Paccuurars pH pactBOpa, ecii KOHIIEHTpAIKsi HOHOB BOIOpoaa paBHa 2,5-10-5 momb/m.
13.  Peaxuus cpensl pactBopa pH=8,2. Paccuntarh KOHIIEHTpALI0 HOHOB BOJOPO/A.
14. Yemy paBHa KOHIEHTpALMS TUAPOKCUA-UOHOB B pactBope, pH xotoporo 10,807

15. PactBopumocTh ruapokcuaa Maraus B Boge npu 18 0C pasna 1,7-10-4 mons/n. Haiitu npou3sBenexnue
pactBopumocT Mg(OH)2 npu nanHoi Temneparype.

16. IIpousBenenue pactBopumocTH noauaa ceunua npu 20 0C pasno §-10-9. Beruucnuts
PacTBOPUMOCTH COJIM (MOJIB/JI U T/1T) IPU YKa3aHHOW TeMIepaType.

17. PactBOopuMocTh KapOoHara kanbuus npu 35 0C paBHa 6,9-10-5 moinb/i1. BeraucnuTs npousseneHue
PacTBOPUMOCTH 3TOH COJIU.

18. B 500 mu Boasl ipu 18 0C pactBopsiercs 0,0166 r Ag2CrO4. Uemy paBHO Ipou3BeICHUE
pPacTBOPUMOCTH ITOMN COIH?

19. Hanwummute B MOJEKYJISPHOI 1 MOHHOW (hOpMax ypaBHEHUS peakluii MeX/1y BOAHBIMU PaCTBOPaAMHU
CJIEYIOLUX BELICCTB:

Pb(NO3)2 + KI

Fe(OH)3 + HNO3

FeS + HCI

NaHCO3 +HCl

CH3COOH + KOH

20. TIpu cnuBanuu BomHbIX pacTBOpoB Cr(NO3)3 u Na2S obOpasyeTcst ocajoK U BBIICISACTCS ras.
CocTaBbTe MOJICKYJISIPHOE U HOHHOE YPaBHEHUS PEaKIINH.

Tema 6. HeBonHbIE pacTBOpHI.
1. Tenmoter conbBataruu SbCIS yBenmMuuBarOTCS B PAIY:
AueTOHHTpHJI < BoJa < NTUATHUJIOBBIN 3(1)I/Ip < ITUMETUJIALICTAMHU/I.
JlaiiTe mosicHeHHSL.
2. Moxer aM YCTOHYMBOCTh KOMIUICKCHOTO COCAMHEHHsSI OBITh MEHBIIE B BOAHO-OPraHHMYECKOM
pacTBOpUTEIIE IO CPABHEHMIO C BOAHBIM pacTBopoM? [IpuBennre npumep.
3. OObsicHuTE, IOUEMy ycTOMUMBOCTh Komruiekca ZnBr B JIM®A Beime, yvem B JIMCO (Igb = 8.8 u Igb =
5,8 COOTBETCTBEHHO).
4. Haecky menu maccoit 0,635 r BHeciu B M30BITOK pacTBOpa KUCIOTHL. Best Menb pacTBopuIiack, pu 3ToM
BoIemIoCh 0,224 11 (H.y.) Bogopona. O Kakux pacTBOpax MOXKET UATH peyb B 3aj1aue?
5. IIpenckaxxute MOPAIOK U3MEHEHUS! KOHCTAHT YCTOMYMBOCTH OMC-3TUIICHIMAMUHOBBIX KOMILJIEKCOB ME/IN
(IT) B cmecsix Boabl ¢ opranndeckumu pactsopurensimu H20 — S, rne S — IMCO, IM®A, staHon npu
OQMHAKOBOM MonpHOW nosie S. Hamummre ypaBHEHMS MPOTEKAIOUIMX pEAaKUUH C YYETOM pPOJIH
pactBoputensd.  ONUIIMTE  SKCIEPUMEHTAIBHBIE  METOIbl, HCIIOJAB3YEMbIE IPU  HCCIEIOBAaHUU
KOMIIJIEKCOOOPA30BaHus B 3TON CHCTEME.
6. Kakoii u3 pactBopureneit sapisiercs 1uphepeHIUpyIONUM s CMECH COJITHOM M a30THOM KHCIIOT: BOAA,
KHUJIKANA aMMHUaK, YKCyCHasi KUCIIOTa, TUApa3uH, areToH? OObsCHUTE MPUUKHY ero IudQepeHIHpyIOIero
JNEUCTBUA.
7. Tlouemy muddepennmpyromiee 1eHCTBHE YKCYCHOW KHCIOTHI BBIPAKEHO CHJIBHEE, YeM Y MYpPaBbHHOW?
[IpuBeauTe mpuMepsI.
8. Kakoit pactBoputens siBisiercs Haubosee nmpororennsiM: HBr, N2H4, CCI3COOH, H2S04, H20?
9. Ilpeackaxute OCHOBHBIE CBOWCTBA O-HapTHIAMHHA B BOJE, B OE3BOJHONM MYpaBbMHOM KHCIIOTE, B
KHUJIKOM aMMHAKe.
10. TIpeackaxkure KUCIOTHO-OCHOBHBIE CBOWCTBA MOJIEKYIBI OeH305Ia B cpeie 0e3BOaHOTO (PropoBoIOpOIa
1 5KMJIKOTO aMMUaKa.
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11. Hapucyiite cxemMaTMuecKd KpHUBYIO KOHIYKTOMETPUYECKOIO TUTPOBAHHUS CMECH CEepHasi KHCIIOoTa —
s0ouHass KUcIoTa (MOJIBHOE cooTHomieHue 1:1) B Bome W METWIdTWIKETOHE. JlaliTe MOsSCHEHUS.
IIpeniokute TUTPAHTEI.

12. Muddepenuupyromiee AEHUCTBHE CHUPTOB H3MEHSETCS CIEAYIOIMM o0pa3oMm: TpeT-OyTaHon >
H-OyTaHON > H-TIpOMaHoN > 3TaHon > MmeTaHoid. [louemy? [lpuBenute mpumepsl nuddepeHIpyOIIEero
NEUCTBUSA CIIUPTOB.

TecTupoBanme

Tema 3. 3akoHbI pa30aBICHHBIX PaCTBOPOB.
1. MonsipHast KOHLIEHTpaLys Uiy MoJsIpHOCTh (CM) - 310!
1) KomM4ecTBO MOJIb SKBUBAJIEHTa PACTBOPEHHOIO BEIIeCTBa B 1 J1 pacTBopa ;
2) KOIM4YECTBO MOJIb PACTBOPEHHOTO BEILIECTBA, COAepKaleecs B 111 pacTBopa;
3) oTHOIIEHHE Macchl KOMIOHEHTa (PaCTBOPEHHOIO BEIlECTBAa) K MAacce pacTBOPA, BBHIPAKEHHOE B JIOJISAX
€IMHULIBI WU B MPOLICHTAX;
4) uyncio Mok pacTBopeHHOTO BemecTBa B 1000 r pacTBOpUTEIISI.
2. MosnsiibHast KOHUEHTpaUus Wid MoJisibHOCTh (Cm) — 3T0:
1) koM4ecTBO MOJIb SKBUBAJICHTAa PACTBOPEHHOIO BEIIeCTBa B 1 J1 pacTBopa ;
2)KOJIMYECTBO MOJIb PACTBOPEHHOTI'0O BEILIECTBA, COAEpXkKalleecs B 111 pacTBopa;
3) oTHOIIEHHE Macchl KOMIOHEHTa (PaCTBOPEHHOIO BEIIECTBAa) K MAacce pacTBOpA, BBHIPAKEHHOE B JIOJISAX
€IMHULIBI WU B MPOLICHTAX;
4) uyncio Mok pacTBopeHHOTO BemecTBa B 1000 r pacTBOpUTEISI.
3. Tutp pactBopa (T) — 3T0:
1) yucno Mok pactBopeHHOro BemecTBa B 1000 r pacTBopuTes;
2) KOIM4YECTBO MOJIb PACTBOPEHHOTO BEILIECTBA, COAEpKalieecs B 111 pacTBopa;
3) Macca pacTBOPEHHOTO BEIIECTBA, BRIpAXKEHHAs B TpaMMax, B 1cmM3 pacTBopa;
4) OTHOIICHHE YHUCIIa MOJIEH JAHHOTO i-T0 KOMIIOHEHTa () K CyMMe YHCell MOJIeH BCeX KOMIIOHEHTOB B
pacTBope.
4. CornacHo (pU3UYECKOM TEOPHU PACTBOPOB:
1) pactBOpHTENns paccMaTpUBaeTCAd KaK Cpeda, B KOTOPOM IpHU PACTBOPEHHM BEIECTBA IPOUCXOIUT
XUMHUYECKOE B3aUMOJICHCTBUE C MOJIEKYJIaMU PaCTBOPUTEIS;
2) pacTBOpBI 00pa3yloTCsi B pe3yjibTraTe CMEIIEHUS KOMIIOHEHTOB, IPHU 3TOM IMPOUCXOIUT AMCCOIHAIIMS,
COTIPOBOJK/IAIOIIASICS TETUIOBBIM A (HEKTOM U U3MEHEHHEM 00bheMa;
3) KpucTaJulbl pacnagaloTcs Ha OTHAEIbHbIE THAPATUPOBAHHBIE MOHBI, 00pa3ylollire ¢ BOAONW FOMOTECHHYIO
CUCTEMY — UCTUHHBINA PacTBOD ;

4) pacTBOpHUTENIb paccMaTpuBaeTcs kak nHauddepeHTHas cpema, B KOTOPOil NpU pacTBOPEHUM BEIIECTBA
€r0 MOJICKYJIBI PABHOMEPHO PACIIPEEIISIOTCS 110 BCEMY 00BEMY pacTBOpa.

5. Ilpu pacTBOpeHUM ANEKTPOJUTOB B BOAE TPOUCXOJIUT:
1) sHpOTEpMUYECKHI TPOIECC THApPATAlN HOHOB;

2) 9K30TEepMUYECKHUI TPOIECC THAPATAIINN HOHOB;

3) SHAOTEPMUYECKHI MPOIECC aCCOIMAIlMU NOHOB;

4) 5K30TEepMUYECKHUI MPOIECC TUCCOIHAIIUN HOHOB.

6. [Ipu caMonpon3BOIILHOM PaCTBOPEHUH COJIH B BOJIE:
1) pacTBOp MOTJIOMIAET TEILIO;

2) pacTBOp BBIIEISAET TEIUIO;

3) pacTBOp MOXKET KaK MOMIONIATh, TaK U BBIACIATH TEILIO;
4) Temneparypa pacTBOpa HE U3MEHSIETCSL.

7. 3akoH Payns rimacur:

1) OTHOCHTENBHOE NOHWKEHME JAABJIEHUS Iapa PacTBOPUTENS HAJ pacTBOPOM pPABHO MOJBHOM J10JI€
PacTBOPEHHOIO BEILECTBA;



2) OTHOCUTENIBbHOE INOHMKEHUE MAABJICHUS IIapa pacTBOPUTENS HAJ PacTBOPOM paBHO MAacCOBOM noiie
PacTBOPEHHOIO BEIIECTBA;

3) OrtHocuTENnbHOE TOHW)KEHUE JABJIEHUS IIapa pacTBOPUTENS HAJ pacTBOPOM pPaBHO MOJISIPHOM
KOHILIEHTpAIM1 paCTBOPEHHOIO BEIIECTBA;

4) OtHOCHUTENbHOE MOHW)XEHHE [aBJICHMsS IIapa pacTBOPUTENsS HaJ pPAcCTBOPOM pPaBHO MOJISUIBHON
KOHLICHTPALM PaCTBOPEHHOIO BEILECTBA;.

8. IloHwkeHue Temmeparypspl 3aMep3aHUsl pPAcTBOPOB HEIJIEKPOIMTOB IO CPABHEHHIO C YHCTHIM
PacTBOPUTENIEM PABHO IPOU3BEAEHUIO:

1) KproCKONMYECKON KOHCTAHThI HA MOJISUIBHYIO KOHLIEHTPALHIO;

2) 30yIMOCKOIMYECKON KOHCTAHThI Ha MOJISUIbHYIO KOHIIEHTPALUIO;

3) KpUOCKOIIMYECKON KOHCTAHTBl HAa MOJISIPHYIO KOHLIEHTPALIUIO;

4) 50yInOCKONMMYECKON KOHCTAHThI HA MOJIIPHYIO KOHIIEHTPALIUIO.

9. IlpousBeneHue pacTBOPUMOCTH XapaKTEPU3YET:

1) HeHaCBILEHHbIE PACTBOPBI TPYAHO PACTBOPUMBIX 3JIEKTPOIUTOB;

2) HEeHaCBILIEHHBIE PACTBOPHI XOPOILIO PACTBOPUMBIX 3JIEKTPOJIUTOB;

3) HaCBILIEHHBIE PACTBOPBI TPYIHO PACTBOPUMBIX IEKTPOIUTOB;

4) HachILLIEHHBIE PACTBOPHI XOPOILIO PACTBOPUMBIX AJIEKTPOIUTOB.

10. HeHachlEeHHBIMY U IEPECHINICHHBIMU Ha3bIBAKOTCS:

1) PacTBOp, B KOTOPOM NpHU aHHBIX YCJIOBHUAX BO3MO)KHO JajJbHEWIIEE pacCTBOPEHUE BELIECTBA U PacTBOP,
cozieprKaInii O0JIbIIIe PACTBOPEHHOT'O BELIECTBA, YEM 3TO ONPENEISIETCS €r0 PACTBOPUMOCTHIO;

2) PactBOp, B KOTOpPOM IIpH JaHHBIX YCJIOBHUSX HEBO3MOXKHO JaJbHEWILEE pPacTBOPEHHE BEIIECTBA U
pacTBop, cozeprKaiuii 00JbIIe PaCTBOPEHHOTO BEIIECTBA, YEM 3TO OINPEIENSETCS €r0 PACTBOPHUMOCTBIO;

3) PactBOp, B KOTOPOM MNpH [aHHBIX YCIOBHUSAX HEBO3MOXKHO JAJIbHEHIIEE PACTBOPEHME BEIIECTBA U B
KOTOPOM IIPH JaHHBIX YCIOBHIX BO3MOYKHO JaJIbHENIIIEE pACTBOPEHUE BEILIECTBA;

4) PacTBOp, B KOTOPOM IIPU JJAHHBIX YCJIOBHSX HEBO3MOXHO JaJIbHENIIIEE pACTBOPEHHUE BEILIECTBA U PACTBOP
C HEOOJIBIINM COJIePKAHNEM PACTBOPEHHOTO BEILIECTBA.

11. CommacHO XMMUYECKON TEOPUU PACTBOPOB:

1) pacTBOpHTENh paccMaTpuBaeTCs KaK cpelaa, B KOTOPOW TPU PACTBOPCHHUH BEIISCTBA IMPOUCXOAUT
XHUMHAYECKOE B3aMMOJICHCTBHE C MOJICKYJIaMH PACTBOPUTEIIS;

2) pacTBOpBI 00pa3yloTCsi B pe3yIbTare CMENICHUS KOMIIOHEHTOB, TPU ATOM IMPOUCXOAUT TUCCOIHALINS,
COTIPOBOJK/IAOIIASICS TETUIOBBIM A (HEKTOM U U3MEHEHHEM 00bheMa;

3) KpucTaJulbl pacnagaloTcs Ha OTHEIbHbIE THAPATUPOBAHHBIE MOHBI, 00pa3ylollirue ¢ BOAONW FOMOTECHHYIO
CUCTEMY — UCTUHHBINA PacTBOD ;

4) pacTBOpHUTENIb paccMaTpuBaeTcs kKak nHauddepeHTHas cpema, B KOTOPOil NpU pacTBOPEHUM BEIIECTBA
€r0 MOJICKYJIBI PABHOMEPHO PACIIPEEIISIOTCS 110 BCEMY 00BEMY pacTBOpa.

12. B pacTBOpEe MOTYT IECTBOBAThH CUJIBI:

1) BaH-Z1€p-BaaIbCOBBI, AIIEKTPOCTATUYECKUE, IOHOPHO-AKLIEITOPHHAS, BOZOPOAHAS CBA3b;
2) aneKTpuvecKue, BHYTPUMOJICKYISIpHbIE, KHHETUYECKUE U [IEHTPOOCKHBIE;

3) aieKTpUYecKHe, CONPOTUBIICHNUS, BaH-1€P-BaaIbCOBBI, HAMIPSKECHUS,

4) srneKTpuvecKue, BHYTPUMOJIEKYISIpHbIE, KHHETUYECKUE U LICHTPOCTPEMUTENbHBIE.

13. U neanbHbli pacTBOP MOKET 0Opa30BBIBATHCS:

1) mpu cMemeHuH TFOOBIX TOJSAPHBIX KUIKOCTEH;

2) Ipu CMEUIEHUH HEKOTOPBIX HEMOJSAPHBIX KUAKOCTEN;

3) Ipu CMEIICHUH TOJSPHOM U HETIOJSIPHON KUAKOCTEH;

4) npu CMELIeHUH JTIOOBIX JKUAKOCTEH.

14. TloBbllieHWe TeMIlepaTypbl KUIIEHUS PACTBOPOB HEAIEKPOIUTOB 10 CPAaBHEHHIO C YHCTHIM
pacTBOpPUTENIEM PABHO POU3BEICHUIO:

1) KprOCKONUYECKON KOHCTAHThI HA MOJISUTBHYIO KOHILIEHTPAIIHIO;
2) 30yTMOCKOIMYECKON KOHCTAHThI HAa MOJISUTBHYIO KOHIICHTPALIUIO;
3) KPUOCKOITUYECKON KOHCTAaHThl HAa MOJISIPHYIO KOHIIEHTPALIUIO;
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4) 50ynMOCKONMYECKON KOHCTAaHThl HA MOJISIPHYIO KOHIIEHTPALIUIO.
15. UctuHHBIE pacTBOPHI HU3KOMOJIEKY/ISIPHBIX BEIIECTB 00JIaIat0T PSAIOM OOIIMX CBONCTB:

1) oOpasyroTcsi caMOIIPOU3BOJIBHO, B HUX MPOTEKAET mpouecc AU Qy3un, OHU HEYCTOHUUBBI BO BPEMEHHU U
reTepOreHHBI;

2) 00pa3yloTcsi He CaMOINIPOU3BOJIbHO, B HUX MPOTEKaeT nporecc TudQy3nun, OHU YCTOHYMBBI BO BpEMEHHU U
TOMOTE€HHBI;

3) oOpa3yloTcst He CaMOIPOM3BOJILHO, B HUX HE MpPOTEKaeT mpouecc AUPQPy3uu, OHU YCTOHYMBHI BO
BPEMEHU M FeTepPOreHHbI;

4) o0Opa3yloTcsi CaMOIPOM3BOJIBHO, B HUX MPOTEKaeT mporecc TudQy3un, OHU YCTOWYHMBBI BO BPEMEHH U
TOMOTEHHBI.

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCIUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunossblie Bonpocskl 3xk3amena (ITK-5)
1. Obmu1ast xapaKTepUCTHKA PACTBOPOB.
2. PacTtBOpUMOCTh. 3aKOHOMEPHOCTH PACTBOPEHUS.
3. Knmaccudukanus pacTBopoB.
4. O6pazoBanue pactBopoB. [Iporiecc pacTBopeHus.
5. duznueckas ¥ XUMUYECKask TEOPUSL PACTBOPOB.

TunoBble 3axanus s dxk3amena (ITK-5)
[Ipumep KOHTPOJILHON PabOTHI

1. Onpenenuth NPOLIEHTHYIO KOHIIEHTpaluto 6H pacTBopa cEpHOI KUCIIOTHI, €CJIM IIIOTHOCTh pacTBOpa
pasna 1,18r/mn?

2. Cxonbko MHLTWIMTPOB 70% - TO pacTBOpa HUTpaTa Kajaus IUIOTHOCTHIO 1,0T/MIT HY’)KHO B3SITh, YTOOBI
npurotoButs 0,51 0,2H pactBopa?

3. Onpenenuts TUTP pacTBOpa THAPOKCHA HATPUs, €CITU Ha TUTpoBaHue 20MJ1 ero nmotpedoBanocs SOMi
0,3H pacTtBOpa CONIIHON KUCIIOTHI?

4. CKOJIBKO TPaMMOB CyJb(aTa MeIu Hy>KHO B3sTh Juis npuroroBinenus 400mn 0,6H pacteopa?

5. J1yist MOTHOM HeUTpamu3anuu 1T HEKOTOpO# ABYXOCHOBHOW KHCJIOTHI ToTpedoBanock 111,1mm 0,2H
pacTBopa rufjpokcuaa HaTpus. HallTu MonekynasipHyto Maccy KHCIOTHI.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TIOCTYKCHHSI pe3YJIbTaTa)

I1K-5 CryneHt Bmajeer crmoco0aMH pacdyera KOHIICHTpauui, METOAUKOU
[IPUTOTOBIICHUsI PACTBOPOB, CAMOCTOSITEIBHO MOXKET OCYLICCTBUTH
[IEPEBOJL OTHOM KOHLICHTPALIUU B IPYTYIO

COTITHYHOY
(85 - 100 6ammoB)

[IK-5 CryneHT BimazeeT crocodbamu pacdeTa KOHIICHTPAIUA, METOIUKOM
MPUTOTOBJICHUS ~ PacTBOPOB, C  3aTPYOHCHUSMH  CIIOCOOCH
OCYIIECTBUTH IEPEBOJI OAHON KOHIICHTPAIIMH B JPYTYIO

«XOPOIIIOY
(70 - 84 6amnoB)

[1K-5 CryneHt Bmajeer croco0aMH pacdyera KOHIICHTpalui, METOAUKOU
IIPUTOTOBIICHUS ~ PACTBOPOB,  CAMOCTOSATEIBHO  HE  MOXKET
OCYILECTBUTH IIEPEBOJ OJHOU KOHLEHTPALUU B IPYTYIO

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

[IK-5 CryneHT He BaJieeT crocodamMu pacuera KOHIIEHTpAIUi, METOUKOM
IIPUTOTOBJICHUSI ~ PAcTBOPOB, CAMOCTOATEILHO  HE  MOXET
OCYIIECTBUTH IEPEBOJT OAHON KOHIICHTPAIIMH B JPYTYIO

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. I'muaka H. JI., ITonkoB B. A., babkoB A. B. O0mas xumus B 2 T : YueOHuk /g akaaeMHU4eCcKOIro
OakanaBpuara. - nep. u jom; 19-e u3a.. - Mocksa: FOpaidt, 2016. - 729 c. - Tekct : snextponHslit // IBC
«FOPAUT» [caiiT]. - URL: https://urait.ru/bcode/388983

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. CrpombGepr A.T., Cemuenxko J[.I1. ®usnueckass Xumus : ydeO. sl CTyJACHTOB BY30B. - 7-€ U31., CTEp.. -
M.: Beici. k., 2009. - 527 c.

2. Kpacuos K.C., Bopo6rseB H.K., Tonnes U.H., Bacunbea B.H. ®usnueckast xumus : B 2 KH. : [y4eOHHK].
- 2-e u3a., nepepad. u gor.. - M.: Beicnn. mik., 1995

3. Burgoposuu B.1., 'openkun U.U., [To3nusakoB A.Il. U30paHHbIe I71aBbl HEOPraHMYECKON XUMUH : YueO.
nocoOue amst CTy. By30B. - Tam6oB: M3na-so TT'Y, 2001. - 175 c.

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass OubOnmoTeka  OHJIAMH:  DNEKTpOHHO-OMOMMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



